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ABSTRACT 

Background: The Digital Capability (DC) of an Institution is the extent to which the institution's culture, 
policies, and infrastructure enable and support digital practices (Killen et al., 2017), and maturity is 
the continuous improvement of those capabilities. As technology continues to evolve, it is likely to 
give rise to constant changes in teaching and learning, potentially disrupting Tertiary Education 
Institutions (TEIs) and making existing organisational models less effective. An institution’s ability to 
adapt to continuously changing technology depends on the change in culture and leadership decisions 
within the individual institutions. Change without structure leads to inefficiencies, evident across the 
Nigerian TEI landscape. These inefficiencies can be attributed mainly to a lack of clarity and agreement 
on a development structure. 

Objectives: This research aims to design a structure with a pathway to maturity, to support the 
continuous improvement of DC in TEIs in Nigeria and consequently improve the success of digital 
education programmes. 

Methods: I started by conducting a Systematic Literature Review (SLR) investigating the body of 
knowledge on DC, its composition, the relationship between its elements and their respective impact 
on the Maturity of TEIs. Findings from the review led me to investigate further the key roles 
instrumental in developing Digital Capability Maturity in Tertiary Institutions (DCMiTI).  

The results of these investigations formed the initial ideas and constructs upon which the proposed 
structure was built. I then explored a combination of quantitative and qualitative methods to 
substantiate the initial constructs and gain a deeper understanding of the relationships between 
elements/sub-elements. Next, I used triangulation as a vehicle to expand the validity of the findings 
by replicating the methods in a case study of TEIs in Nigeria. Finally, after using the validated constructs 
and knowledge base to propose a structure based on CMMI concepts, I conducted an expert panel 
workshop to test the model’s validity. 

Results: I consolidated the body of knowledge from the SLR into a universal classification of 10 
elements, each comprising sub-elements. I also went on to propose a classification for DCMiTI. The 
elements/sub-elements in the classification indicate the success factors for digital maturity, which 
were also found to positively impact the ability to design, deploy and sustain digital education. These 
findings were confirmed in a UK University and triangulated in a case study of Northwest Nigeria. The 
case study confirmed the literature findings on the status of DCMiTI in Nigeria and provided sufficient 
evidence to suggest that a maturity structure would be a well-suited solution to supporting DCM in 
the region. I thus scoped, designed, and populated a domain-specific framework for DCMiTI, 
configured to support the educational landscape in Northwest Nigeria. 

Conclusion: The proposed DCMiTI framework enables TEIs to assess their maturity level across the 

various capability elements and reports on DCM as a whole. It provides guidance on the criteria that 

must be satisfied to achieve higher levels of digital maturity. The framework received expert 

validation, as domain experts agreed that the proposed Framework was well applicable to developing 

DCMiTI and would be a valuable tool to support TEIs in delivering successful digital education. 

Recommendations were made to engage in further iterations of testing by deploying the proposed 

framework for use in TEI to confirm the extent of its generalisability and acceptability. 

 

Keywords: digital capability, digital transformation, digital education, nigeria, organisational maturity, 

continuous improvement, change management, tertiary education institutions 
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GLOSSARY 

Capability Maturity: the ability to adapt processes and procedures, enabling efficient delivery of a 

product or service. 

Collaboration: The collaboration culture - Collaborative working, learning, and teaching; driven by 

cooperation, participation and facilitated through communication, connectivity, and Infrastructure. 

Creation & Innovation: The creation and innovation culture - Creation of digital content and media 

production. The ability to create new ideas, projects, and content. Design innovation and innovation 

of new approaches to using technology for learning & teaching. 

Digital Capability: the ability of an organisation to sustain effective and efficient use of digital assets 

to support teaching, learning, and working through continuous evaluation, selection and adoption of 

new technologies and acquiring necessary skills for full utilisation. 

Digital divide: the difference between demographics and regions with access to modern digital 

technology and those with limited access. This technology can include the mobile phones, computers, 

and the Internet, among other digital equipment. 

Digital literacy: an individual’s ability to produce clear information through writing and other forms of 

communication on various digital platforms. 

Digital well-being: a digital extension of general well-being values of specific groups of individuals. 

The concept of well-being is socially structured, so it depends on values and norms within a specific 

social environment. 

External environment: The environment in which the institution is physically situated: country or city. 

Framework: A framework is a set of guidelines. 

Guidelines: instruction or indication of how something should be done. 

Individual skills: An Individual’s interpersonal and technical skills, and their readiness/ willingness to 

achieve their full potential. 

Infrastructure: The Infrastructure that supports the Tertiary Institution, from basic physical structures, 

network infrastructure, connectivity, hardware, software, and usability. 

Institution: A type of organisation; in the context of this study, we refer to the ‘academic institution’ 

where knowledge is imparted, and degrees are awarded. 

Learning, training & development: The Learning and teaching practices and methodologies aimed at 

acquiring new knowledge or skills. 

Organisation: an organised group of people with a particular purpose. 

Resources, tools & content: The learning resources, tools, and content, including social networks used 

to support institutional goals. 
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Stakeholders: All levels of student, staff, and management roles within an institution. Including the 

government agencies and ministries. 

Tertiary Education: education post primary and secondary school, offering a diverse range of classes 

and qualifications to achieve a degree, Higher National Diplomas, or any other qualifications the 

institution may offer. 

Tertiary Institution (TI): An organisation where teaching and learning take place. Students study for 

degrees, and academic research is undertaken. Certificates are awarded at the end of the degree 

programme. 

Terms used in the DCMiTI Framework 

1 Infrastructure: the basic physical structures, network infrastructure, connectivity, infrastructure 

hardware and operating software that supports the functions and operation of the institution. 

1.1 Basic physical infrastructure: the physical building in which learning takes place and other 

support locations such as data centres and administration. 

1.2 Network infrastructure: the hardware and software resources of an entire network that ena-

ble network connectivity, communication, operations, and management of an enterprise net-

work. It provides the communication path and services between users, processes, applica-

tions, and external networks/the internet. 

1.3 Connectivity: the interconnection capacity between platforms, systems, and applications (in-

ternet, intranet etc.) 

1.4 Hardware and software: the range of essential hardware and software required to install and 

manage operating environments. 

1.5 Electrical power solutions: mains and alternate power supply sources, including solar panels, 

inverters, Uninterruptible Power Supplies (UPS) and generators. 

1.6 Technical support: provision of support from documents and technical staff with technical 

issues, both hardware and software. 

1.7 Usability considerations: those considerations about usability factors, ergonomics, aesthetics 

etc. 

1.8 ICT maintenance & upgrades: maintenance and upgrades of ICT facilities, both hardware and 

software. 

2 Tertiary Education Institution: an organisation where learners study a variety of programmes and 

academic research takes place. Matters related to the structure and policies. 

2.1 Management responsibilities: a solid understanding of the Digital Capability-related 

responsibilities that fall within their respective roles.  
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2.2 Capital Investment: the capital investments injected into the TI facilities towards digital 

capabilities and the financial commitment to continuously supporting digital education. 

2.3 Institutional policies: fundamental policies, organisational standards and regulations put 

in place to govern and standardise matters related to the effective use of technology and 

management of digital capabilities. 

*Strategic plan: indication of the direction the TI intends to take, outlining long-term 

goals and an implementation plan of how those goals will be achieved. 

2.4 Institutional culture: the institution’s social and professional interaction norms, e.g., work 

ethic and learning culture, etc.  

2.5 Data analytics: the ability to source, analyse and use data to draw out information to 

support learning, and infrastructure and support organisational efficiency.  

*Data analysis is the use of different techniques to analyse the data. 

*Data visualisation uses the data to draw out themes that inform various decisions 

and plans to improve organisation efficiency. 

2.6 Digital presence: the existence of the TI on the internet and other digital/social platforms. 

Including availability of research work etc. Availability of infrastructure to support a digital 

community where members can associate themselves with TI's digital presence. 

3 Stakeholders: All levels of learner, tutor, technical and administrative roles within the institution. 

(Note: all stakeholders are considered learners at a point in time in a digital learning environment, 

often as part of broader responsibilities). 

3.1 Roles & responsibilities: the various roles that impact successful digital education delivery 

and outcomes and the key responsibilities each role is required to uptake.  

3.2 Online presence (digital identity): the digital identity of individual stakeholders and their 

association with TI's digital presence. Digital presence includes the extent of digital 

engagement and the ability to leverage online platforms to support stakeholder roles. 

3.3 Knowledge of well-being: general awareness of the impact of technology on society. 

Understanding the physical and psychological issues associated with frequent use of digital. 

Understanding the adverse effects of digital overconsumption and misuse on mental health 

and understanding individual responsibilities to manage a healthy work-life balance. 

Knowledge of the social, professional, and ethical issues related to digital media. 

4 Learning, Training & Development: learning and teaching activities and practices aimed at 

acquiring new knowledge and skills through various learning options. 

4.1 Multiple learning modes: different modes of learning offered by the TI. For example, 

analogue eLearning, distance learning, mobile learning etc. 



  

xvii 

4.2 Learning strategies: the variety of learning and teaching strategies to support different 

learning styles and increase efficiency in the learning process. 

 4.3 Use of digital aids: the utilisation of digital aids in teaching and learning. 

4.4 Continuous professional development: skilling and upskilling tutors and other staff on 

various skills to support digital education. Including ICT training, pedagogical skills and other 

discipline related training and professional accreditations. 

 4.5 Learning support services: learning support skills (e.g., Academic writing, etc.). 

4.6 Learner feedback loop: analysing assessment outcomes, surveying learner experience, 

evaluation, reporting and employing reflective practices, and making appropriate changes to 

the existing methods and methodologies. This process aids in improvement in the overall 

learning experience. 

4.7 Digital mentorship: mentorships arrangements to model successful use of digital tools and 

modelling best practices. 

5 Resources, Tools & Content: the resources, tools and content used to facilitate learning and 

development, including the administrative aspects of digital education programmes. 

5.1 Digital tools (hardware): tools using the infrastructure (1) to support teaching and 

learning, such as assessment, marking and feedback and subject-specific digital equipment 

used in teaching labs. 

5.2 Digital resources (software): the range of software and online learning resources that sits 

over the basic infrastructure (1); used for learning, including digital libraries, Virtual Learning 

Environments (VLE), Learning Management Systems (LMS), social networks, among other 

digital resources and administrative systems used for management and monitoring.  

5.3 Procurement considerations: those considerations made in procuring tools and resources, 

such as accessibility, usability, and wellbeing. I am consulting the full range of stakeholders, 

including end-users. 

5.4 Content: Learning materials such as lecture slides, notes, and other learning aids, including 

audio-visual content. 

6 Skills: the range of personal, technical, and digital competencies required to support stakeholders 

in developing their capabilities. 

6.1 Interpersonal skills: the behaviours an individual uses to interact with others effectively; 

this includes communication skills, attitude towards learning, readiness/ willingness to engage 

with digital tools, technological acceptance etc. 

6.2 Digital skills: using digital resources and tools to access, manage and communicate 

information. 
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6.3 Disciplinary knowledge: the extent to which an individual understands the subject and 

keeps up to date with academic progress in the field. Includes an individual's ability to navigate 

discipline-specific and other tools and resources in a discipline-specific way. 

6.4 Pedagogical skills: the ability to employ appropriate teaching and learning methods/ 

practices to deliver learning while utilising digital tools and resources. 

7 Wellbeing: the sense of belonging to a safe and secure institution where individuals feel free to 

communicate, participate and work towards achieving personal development goals while 

maintaining a healthy work-life balance. 

7.1 Wellbeing: access to facilities that promote physical and psychological wellbeing and a 

general awareness/ understanding and accommodation for wellbeing matters. Including 

workspace set-ups adhering to occupational health guidelines, suitable environmental design 

and UX design etc. 

7.2 Support: access to well-being support services to help stakeholders manage overload, 

occupational health concerns, and mental health services. 

7.3 Psychological safety: access to an environment that supports the safety and security of 

individuals, and other matters that may impact the psychological well-being of stakeholders. 

8 Creation & Innovation: those elements that support design innovation, the creation of new ideas 

and approaches, including digital media and content. 

8.1 Innovation culture: an environment where creativity is enabled, outside-the-box thinking 

is cultivated and applied within the constraints of 10.3. 

8.2 Content creation: an environment that facilitates the creation of different online content 

and materials, such as social media content, documents and lecture slide design, website 

development, video content, podcasts etc. 

9 Collaboration: collaborative working, learning, and teaching activities, methods, and strategies, 

primarily driven by participation and facilitated by infrastructure. 

9.1 Collaborative working: the structure, process and skills required for stakeholders to work 

together to achieve their goals better. 

9.2 Collaborative learning: the structure, process and skills required for stakeholders to work 

together to achieve better learning goals. 

9.3 Social networking: social media or equivalent technology-based platforms to connect and 

collaborate with other learners, stakeholders, and peers for academic purposes. 

10 External Environment: the economic and cultural factors arising from the environment in which 

the institution is physically and organisationally situated (city/country), including the role of 

government agencies. 
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10.1 Role of government agencies: agencies, ministries that contribute to the management 

of the TEI sector, including sector bodies. 

10.2 External interventions: the ability to access funds and other resources from external 

public and private sector bodies to support the institutions' development. 

10.3 Consideration of external factors: the extent to which external contributing factors are 

accounted for in planning and managing the development and support of digital capabilities. 
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1. CHAPTER ONE: INTRODUCTION 

In this Chapter, I introduce the background research that led to identifying the research problem and 

raised the investigation into the constructs of Digital Capabilities in Higher Education Institutions; and 

the proposal of a maturity development structure as a solution to supporting effective digital education 

in Nigeria. I also present the central argument of this research, followed by actionable objectives, a set 

of research questions and the strategy used to guide the series of investigations that make up this 

dissertation. 

1.1 Research Motivation 

This research has been personal because it was motivated by my anecdotal experiences as a lecturer 

in Nigeria, where I noted the disparities between the inputs and the outputs in Tertiary Education 

Institutions. I was thus driven to contribute to the digital transformation in the Tertiary Education 

sector. Transformations are reported to be more challenging in organisations where digital processes 

have already been established (Rodrigues, 2017), the changeover has higher cost implications (Barns 

et al., 2017), and the rate of technology acceptance is slower (Kohnke, 2017). As Nigeria is currently 

establishing a digital infrastructure, there was no better time to conduct this research and proffer the 

solution towards a digital Nigeria.  The findings in this dissertation support the delivery, deployment, 

and sustainability of digital education in universities, Polytechnics and Colleges of Education. The 

consequent knock-on-effects are not limited to educational outcomes; they include long-term cultural 

capital as well as inestimable economic contributions to the country. Considering my close position 

with the research topic, I reflect on the concepts of self-awareness and positionality in Section 10.4. 

1.2 Background 

As technology and online resources permeate all areas of life in working, living, learning and social 

contexts, organisations are increasingly concerned about utilising technological investments to ensure 

successful integration into the digital age (Sallé, 2004). Moreover, game-changing innovations have 

given rise to Digital disruptions - an effect that changes the fundamental expectations and behaviours 

in a culture, market, industry, and process (Hill, 2017). In the wake of such revolutionary trends, 

organisations need to develop the ability to assess disruptions and find ways to survive and flourish in 

a dynamic environment (Berghaus, 2016). 

The digital era means the choice is no longer whether to keep up with technology; rather, the 

challenge is being able to assess and manage the inevitable changes that will continue to arise. 
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According to Carnall (2018), the capability to manage change effectively is a crucial attribute of a 

successful organisation. 

The Tertiary Education sector has seen a paradigm shift as technology has transformed traditional 

classroom learning with digital education and continues to evolve as technology advances (Aslan and 

Reigeluth, 2013). This shift has also emphasised the need for academic tutors, learners, and 

administrators to be digitally capable; and has rendered existing education and administrative 

structures ineffective (Aslan and Reigeluth, 2013; Wagner et al., 2012); leaving Tertiary Education 

Institutions (TEIs) scrambling to adjust. 

TEIs are arguably the most impactful type of organisation as they produce a large portion of the global 

workforce across all industries. Tertiary Education is one of the key drivers of competitiveness and 

often associated with human skills development and economic growth (Montgomery and Fernández-

Cárdenas, 2018). Research has named Tertiary Education an enabler and ultimate the driving force for 

effective nation building (Peretomode and Chukwuma, 2012). “The economic and cultural 

contributions of TEIs are vast and impact communities worldwide” (Frontier Economics, 2021).   

In the United Kingdom, TEIs contribute over £95 billion to the UK economy; they support over 815,000 

jobs and account for an estimated £52 billion of GDP (Frontier Economics, 2021). In addition, the 

digital era has broken international barriers with an increase in multinational companies employing 

foreign and remote workers - directly translating to higher demand for a digitally capable workforce 

(Hubschmid-Vierheilig et al., 2020). This shift echoes down to the calibre of learners produced by TEIs; 

making it of paramount importance that they deliver digitally capable learners who are prepared for 

a dynamic global economy (Wicht et al., 2019; Hubschmid-Vierheilig et al., 2020). 

The UK Higher Education Association (HEA) reported that the number of new entrants into TEIs from 

Nigeria had increased by 64% from 2020 – 2021 (HSEA, n.d.). Nigeria has a population of 213.4 million 

as of 2021 (World Bank, 2021),  and makes the most significant global workforce contribution in Africa 

(Ajayi and Ogunode, 2022). As one of UNESCO's developing nations, with a mission towards 

community development through education, communication, and information (United Nations, n.d.), 

it is vital to ensure that the TEIs in Nigeria can sustain the inherent disruptions of the digital era and 

transformation to digital education.  

With the increasing attention towards digital transformations and the role of Tertiary Education in 

delivering skilled learners, institutions are now in pursuit of strategies to promote using appropriate 

tools to improve skills, quality of education, enhance productivity and competitiveness (Wicht et al., 
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2019; Zhao et al., 2021). Digital transformations are complex and require holistic analysis of internal 

strengths and weakness to develop new approaches to successfully manage such change (Arsenijević 

et al., 2018). Different variations of maturity modelling have been used to measure and improve 

capabilities since the concept was first introduced by the Software Engineering Institute at Carnegie 

Mellon University in 1986 (Paulk et al., 1993).  

Therefore, I have undertaken this research to navigate the complexities of Digital Capabilities in the 

Tertiary Education landscape and to explore the affordances of maturity modelling as a strategy to 

enable TEIs in Nigeria to remain competitive and create growth. 

1.2.1 Digital Education 

"Improved learning comes from a dual focus on the body of knowledge 'content' and how to learn 

'process" (Murray-Harvey and Keeves, 1994) cited in (Thompson, 2006). Cunliffe (2008) speculated 

that it would soon become a requirement for stakeholders to assume their roles in a digital future, 

i.e., learners and tutors alike. Fast forward to 2016, the global viewpoint was that socioeconomic 

development was increasingly driven by technological developments and the appropriate application 

of technical skills. Specifically teaching and learning are considered fundamental to the construction 

of a knowledge economy and the social cultural development in all nations (Dennis et al., 2016); and 

the same applies till date. 

Modern day teaching and learning where digital skills and capabilities are developed, happens through 

the delivery of digital education (Hubschmid-Vierheilig et al., 2020). Digital Education is the use of 

technology and digital tools in teaching and learning; often used synonymously with Technology 

Enhanced Learning (TEL) and electronic Learning (e-Learning); although Digital Education 

encompasses a broader spectrum of digital practices, such as online communities, webinars, social 

media, blended learning, mobile learning etc. 

Exposure to digital Education has seen increased access to information, higher learning engagement 

and a richer collaborative environment, thereby enriching the learning experience; exposing learners 

to new opportunities, better development, and better prospects for improving overall academic 

standards. Digital Education has become the most viable method of developing people within 

organisations because the options and flexibility it offers have proven to be effective. Furthermore, 

the positive correlations between people’s productivity and organisational outcomes mean that 

developing individual capability would consequently result is developing organisational capability. 
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Research have also examined the drawbacks of integrating digital education in HEIs, and despite 

limitations such as reduced human interactions, technological acceptance, potential impacts on 

learners’ wellbeing etc, overall, the benefits outweigh the shortcomings (Arkorful and Abaidoo, 2014); 

and TEIs continue to deliver a variety of digital education programmes. 

For learners and tutors, digital skills include the need to know how to use digital tools, find good 

quality information, be critically aware of the strengths and shortcomings of such information, be able 

to make sense, interpret and apply that information for their needs; then communicate the findings 

and, potentially, also develop both confidence and creativity in using and engaging with digital tools 

and resources (Cunliffe, 2008). 

In addition, the growing preference for electronic information in place of print media in TEIs means 

learners and tutors must utilise those resources for better research output (Egberongbe, 2016). 

Different disciplines and subject areas have shown a significant divergence in the types and uses of 

digital resources(Kemp and Jones, 2007), nonetheless digital.  

Furthermore, the emergence of digital education has ushered in global facilitation of access to 

information using computers, the Internet, and the networked environment (Simon and Ogom, 2015); 

as well as improved academics' appreciation of the research process. Hence digital education practices 

are fast becoming an integral aspect of teaching and research. 

The transformation to digital leaves no aspect of the organisation untouched. Saiti and Prokopiadou 

(2009) observed the significance of adopting new technologies in administrative processes to keep up 

with the changing demands, suggesting that an institutions capability is not limited teaching and 

learning processes but inclusive of administrative elements as well. 

Digital education has been accepted and slowly embedded into the UK TEI landscape, with a big push 

towards digital literacies and capabilities in the last decade (Handley, 2018); further exasperated by 

the covid-19 pandemic (Iansiti and Richards, 2020). However, the rapid increase in the number of 

international students in UK Universities, coming from Nigeria was a statistic worthy of further 

examination. 

1.2.2 In Context: Tertiary Education in Nigeria 

Nigeria is a large and diverse country that stretches from the southern delta regions of the Atlantic 

Ocean to the northern sub-Saharan region of Africa with a teaming population above 213.4 million 

people as of 2021 (World Bank, 2021). This growing population necessitates developments in Tertiary 
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Education Institutions (TEI) to accommodate the increasing number of learners seeking higher 

qualifications. The demand for education is so high because education is not only an investment in 

human capital, but it is also a pre-requisite for economic development and a large steppingstone 

towards global competitiveness (Asiyai, 2014). 

The history of Tertiary Education in Nigeria began with the University College of Ibadan established in 

1948 as an affiliate of the University College of London (UCL). Then in 1959, the Sir Eric Ashby 

Commission was set up by the Federal Government to carry out a comprehensive needs-based 

assessment that produced the first-ever comprehensive official review of TE needs of the country. The 

Ashby Report highlighted the need to focus on strengthening education because it was a necessary 

tool for achieving national economic expansion and the social emancipation of individual citizens 

(Daniel-Kalio, 2018; Akanbi, 2017; Ogunyinka et al., 2015; Imam, 2012). The Implementation of the 

Ashby report led to the establishment of other TEIs by 1962, namely: Obafemi Awolowo University in 

the western region, Ahmadu Bello University in the Northern region, and the University of Lagos in 

the Federal Capital (Olayinka et al., 2017) cited (Babalola et al., 2007). 

Today, the Tertiary sector is composed of universities, polytechnics, colleges of education, institutions 

of technology and other higher learning institutions affiliated to professional specialized institutions 

offering correspondence programmes, diplomas, and certificates (Erhieyovwe and Ukavwe, 2019; 

Nagbi and Christian, 2019). Although categorised differently, all public institutions are run by the 

government; with universities managed by federal and state government, while other institutions 

operate under parent ministries (Nagbi and Christian, 2019). 

The aims of TEIs in Nigeria as outlined by the Federal Ministry of Education (2004) section 8 (59) are: 

"Contribution to national development through high level manpower training; Development and 

inculcation of proper values for the survival of the individual and the society; Development of the 

intellectual capabilities of the individual to understand and appreciate their local and external 

environment; Acquisition of both physical and intellectual skills which will enable the individual to be 

a self-reliant and useful member of the society; Promotion and encouragement of scholarship and 

community services; and for national unity and the promotion of national and international 

understanding and interaction" (Ministry of Education, 2004). 

The entire sector is governed by various commissions under the Federal Ministry of Education setup 

to coordinate institutions management. For example, universities are managed by the National 

Universities Commission (NUC) who’s main objective is to ensure the orderly development of 

university education (Ekundayo and Ajayi, 2009); Colleges of Education are managed by the National 
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Commission of Colleges of Education and Polytechnics are managed by the National Board of Technical 

Education etc. These commissions manage policy, maintenance, accreditation, and resource allocation 

among other responsibilities (Nagbi and Christian, 2019). 

1.2.2.1 Technology in Education 

Much like other countries around the globe, Nigeria recognises the need for integrating technology 

into the education system. The last two decades, has witnessed the adoption and application of digital 

resources in teaching and learning. Institutions have provided platforms for accessing and utilising 

information to enhance teaching, learning and research productivity across faculties (Ani et al., 2015. 

However, the potential of the Nigerian TEI system to fulfil this responsibility is frequently thwarted by 

systemic and political issues (Asiyai, 2014). 

Ivwighreghweta and Igere (2014) investigated the impact of the infrastructures, namely connectivity 

of internet on academic performance in selected TEIs in Nigeria and found many learners had good 

ICT literacy, but limited access was available within the institutions so many resulted to using cyber 

cafés to access relevant academic materials. Learners in the study also divulged that usage of online 

tools and content helps towards assessments. Furthermore, the study identified e-resources among 

the most common resource used although information overload, slow internet speeds and low 

availability of computer terminals were identified among the problems impeding effective usage 

among other systemic issues (Ivwighreghweta and Igere, 2014). 

In another study, Ahmed and Bukar (2016) conducted research in Adamawa state university, Northern 

Nigeria. The study reported learners who were able to utilise the internet for both personal and 

academic purposes were using personal devices (Ahmed and Bukar, 2016). Moreover, another study 

reported on learners among science subjects in private universities who did have access to the using 

personal mobile devices; prioritised their usage for educational and communication purposes such as 

checking emails, active participation on social media and knowledge acquisition to search engines. 

Suggesting that the institutions themselves are not always able to meet up to the needs of the 

learners. 

Learners experience poor connectivity and the high cost of data usage as their significant challenges 

(Fasae and Adegbilero-Iwari, 2015). Otunla (2013) conceded that many undergraduate learners 

accessed and used the internet through their mobile devices and personal laptops using a wireless 

modem to create a mobile hotspot; few reported having internet access through the university run 

computer centre, and none reported having access on their mobile devices through the University 

(Otunla, 2013). Many institutions in Nigeria do not have clear vision guiding their activities (Ubogu and 
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Veronica, 2018a), suggesting the communication infrastructures to support the delivery of digital 

education required further attention. 

Higher education in Nigeria has been subject to various academic and non-academic critiques over 

the years (Ani et al., 2015); inadequate funding (Afolayan, 2015), poor quality of physical 

infrastructures (Anifowose and Lawal, 2013; Isa et al., 2014), availability of resources and technical 

assistance (Eteokleous, 2008), have all been put forward as critical factors impacting the efficient 

usage and exploitation of new technological capabilities. In addition, sub-optimal access and usage of 

digital Infrastructures frustrates the delivery of teaching and learning in many institutions (Otunla, 

2013; Ahmed and Bukar, 2016; Asiyai, 2014).  

Researchers have highlighted the need for TEIs in Nigeria to catch up with global innovations in 

educational practices (Saiti and Prokopiadou, 2009) and the need for public and private sector support 

(Ubogu and Veronica, 2018); as a result, the Tertiary Education landscape has seen a variety of national 

and international investments in the sector. 

1.2.2.2 Investments in Tertiary Education 

The Tertiary Education sector receives 40% of the education funding budget, in comparison to primary 

and secondary education which both receive 30% (Ubogu and Veronica, 2018), confirming it is 

regarded as a significant sector. 

Nonetheless, inadequate funding is still reported as one of the inhibiting factors to successful 

deployment of digital education in TEIs (Ubogu and Veronica, 2018);  however, the government has 

set up various agencies mandated to support and fund development projects in the sector. 

The Tertiary Education Trustfund (TETFund) is an intervention agency established to manage, 

distribute, and monitor education to public tertiary institutions. The have delivered numerous 

infrastructural development project providing fundamental structures, as well as technology centres 

for TEIs across the country (Nagbi and Christian, 2019). 

The Nigerian National Communication Commission (NCC) are only one of the government bodies that 

support TEIs with connectivity and bandwidth; the Petroleum Technology Development Fund (PTDF) 

provide funding for training, development, and research; in addition to other public and private sector 

funds. 

Countless international investments have been made, towards the development of Tertiary Education, 

for example, the World Bank disbursed $130 million for education projects in Nigeria under the 



  

- 34 - 

Science and Technology Education Post-Basic (STEP-B) project with the goal of supporting the 

production of better qualified learners and higher quality research. STEP-B is only one of the numerous 

international investments toward Nigerian Tertiary Education sector (WorldBank, n.d.). 

The continued concern and investments into Tertiary Education in Nigeria indicates that the 

technologies available has not delivered their perceived value in terms of making educational and 

administrative processes more efficient; and in many cases digital education is rendered ineffective. 

TEIs continue to report limitations in their ability to utilise technology in the delivery of teaching and 

learning. While most studies point the finger at inadequate funding, and Cecilia et al. (2017) concedes, 

however concludes that new approaches are required if real transformation is to be achieved (Cecilia 

O. et al., 2017). 

One significant yet unrecognised problem which has not been reported from the perspective of the 

Nigerian landscape is the tendency to implement digital initiatives in silos, from a technology centred 

approach, which has been reported to result in competition for scarce resources and result in 

efficiencies and conflicts (Raab and Griffin-Cryan, 2011; Rodrigues, 2017); all of which are evident in 

Nigeria. 

Rodrigues (2017) powerfully expressed the need for TEIs to “look at digital holistically and transform 

by applying digital thinking across everything they do; how they operate internal processes; and how 

they source their core mission”. The use of a holistic and integrated framework would allow TEIs to 

manage all digital initiatives and approaches while considering stakeholders, technologies, and core 

processes (Rodrigues, 2017). This maybe a viable solution to getting more value out of existing 

technological investments and support the efficient allocation of future investments. 

1.2.3 Maturity Modelling 

Maturity models are an evolution of Nolan’s Stage theory of computing evolution in organisations 

(King and Kraemer, 1984), in which the shortcomings of Nolan’s theory were addressed to provide a 

more evolutionary approach. The best-known model is the Capability Maturity Model® (CMM), which 

was first introduced to support software process improvement. The primary use was to enable 

individuals, institutions, and organisations to carry out self-assessments on the maturity of different 

parts of their processes against established reference points (Humphrey, 1998). 

“A maturity model conceptually represents phases of increasing quantitative or qualitative capability 

changes of a maturing element in order to assess its advances with respect to defined focus 

area.”(Kohlegger et al., n.d.) 
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The most popular models are those based on the improved Capability Maturity Model Integration 

(CMMI) (CMMI, 2006). The CMMI typically has five levels, each specifying a new foundation of 

practices upon which higher levels are built - essentially building maturity. Although CMMI was 

originally designed for software products and services, over the years, the structure of the maturity 

levels and the mechanisms used to determine levels have been adopted by other models in several 

subject areas (Valdés et al., 2011). 

Typically, the focus area of a model determines which indicators would be used to assess maturing 

elements. 

1.1.4.1 Maturity Models in Education 

Several investigations have been undertaken in the last two decades to develop maturity models for 

education. 

The frequency of use of these maturity model concepts in e-Learning lead to what is commonly known 

the e-Learning Maturity Model (eMM). Most of these models were developed to provide a means by 

which Institutions could assess and compare their capability to develop, deploy and support e-learning 

activities. The eMM is mainly focused on learners rather than the institutions development. An 

example of the application of the eMM in school education was reported by (Liang & Wang, 2009). A 

CMM framework was adopted during the ICT Test Projects in rural schools in Shanghai. It was evident 

from this study that using ICT to provide appropriate structure positively impacted the effectiveness 

and efficiency of educational experiences. One of the principles under the philosophy implicit in 

Neuhasuer’s model was that: a mature course design based on best practices, combined with good 

instruction and the efficient use of the model, may be linked to positive student outcomes  

(Neuhauser, 2004). 

Both Marshall and Mitchel (2004) and Neuhauser (2004) reported on the outcomes of applying 

maturity model concepts in eLearning. The results of applying the eMM provide information that may 

be considered invaluable towards university strategic planning activities. 

Most of the presented models have the same distinct levels of maturity. They all describe practices 

and/or processes the organisation must ideally achieve at each level. Quite different from the original 

models they were based on, many eMMs do not explicitly describe key process areas. With the 

exceptions of the models developed by (Dounos & Bohoris, 2007) and that by Marshall and Mitchel 

(2004), they specify these processes as well as the methodologies and evaluation techniques that are 

considered to position an institution at the correct level of maturity. 
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Most of the models present 'what to do', but few, with the exception of (Dounos and Bohoris, 2007a), 

suggest ‘how’. The ‘how’ are the steps of maturity that need to be taken in order to improve 

institutional processes. 

However, many maturity models simply build on their predecessors with no review on the 

appropriateness of their design decision, Kohlegger et al. (2019) suggested the need for reflection and 

assessment of maturity modelling concepts before implementing pre-prescribed criteria. 

1.3 Central Argument and Problem statement 

Despite continued investments in education and technology, TEIs in Nigeria continue to show 

limitations in their ability to deliver digital education effectively. There is evidence to suggest an 

overall need for more sophistication in the way digital platforms are deployed to facilitate teaching 

and learning in TEIs. The sub-optimal use of digital infrastructure frustrates the delivery of teaching 

and learning and results in a plethora of knock-on effects that inhibit the efficient and effective 

delivery of digital education programmes. 

The problems include, but are not limited to, underutilisation of resources, inadequate funding, 

inadequate maintenance of existing infrastructures, poor learning outcomes, limited professional 

development opportunities and lack of motivation. These adverse effects extend to the widening of 

the digital divide in terms of access and utilisation, and as a result, the product of Nigerian TEIs may 

struggle to keep up with the global digital economy. 

In this study, I suggest the inefficiencies in digital education may be attributed to the absence of a 

development structure upon which digital capabilities are built.  

Given the need for a new strategy to support transformation (Cecilia et al., 2017), Rodrigues (2017) 

recommendations on a holistic framework to manage digital initiatives, in addition to Kohlegger’s 

(2019) criticism of maturity models building upon predecessors without review of the various 

elements involved; this study investigates the composition of Digital Capabilities in the TEIs and 

tenders the use Digital Capability Maturity as a strategy to support digital education, realise the 

benefits of technological investments and create growth.  

To address, this research problem, the aims and objectives of this research are stated below. 
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1.4 Aims and Objectives of the Research 

This research work aims to propose a development structure upon which TEIs in Nigeria can build and 

sustain Digital Capabilities. The structure will provide a means of assessing an institutions level of 

digital maturity to generate a roadmap that shows the path to continuous improvement.  The 

structure will provide guidance on how to optimise ICT investments and allow TEIs to reach higher 

levels of digital maturity. Consequently, the structure will support the efficient and effective 

implementation of digital education programmes in TEIs in Nigeria. 

 

The primary objectives of the study are to: 

1. Identify the key elements that contribute to Digital Capability Maturity in Tertiary Institution 

(DCMiTI) 

2. Develop a DCMiTI Framework based on the existing CMM concepts 

3. Establish a prioritised improvement roadmap toward enhancing DCMiTI 

4. Assess the perceived quality of the proposed solution/ DCMiTI Framework 

 

1.5 Research Questions 

To investigate the concept of DCMiTI and exploit the benefits that developing DCM offers toward 

more effective and efficient digital education, my dissertation answers the following six research 

questions listed below. Table 1-1 shows which research questions were addressed in each study. 

Table 1-1: Research questions addressed in each study 

Chapter Chapter 3 Chapter 4 Chapter 5 Chapter 6 Chapter 7 Chapter 8 

Research 
Question 

Study 1: 
Systematic 

Review 

Study 2: 
Educational 

technologists 

Study 3: 
Investigating 
DCMiTI (UK) 

Study 4: 
Investigating 

DCMiTI (Nigeria) 

Developing a 
solution 

Study 5: Expert 
Panel 

RQ1 ✓  ✓ ✓   

RQ2 ✓ ✓ ✓ ✓   

RQ3 ✓      

RQ4 ✓   ✓   

RQ5     ✓  

RQ6      ✓ 

 

Research Question 1: What elements contribute to Digital Capability Maturity? 

This research question explored the secondary data in current academic literature to identify 

candidate elements considered to contribution to Digital Capability Maturity. It brought together 

existing knowledge on digital capabilities and organisational maturity. As a result, I will determine the 

composition of DCM. This research question is theoretically addressed in Chapter 3, extended in 

Chapter 4, and empirically supported in Chapters 5 and 6. 
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Research Question 2: How do these elements affect the Digital Capability Maturity of Tertiary 

Institutions? 

This research question extends from RQ1 to narrow the scope of the literature search to Tertiary 

Institutions of learning. In addition, the question investigates how the candidate elements identified 

in RQ1 are reported to affect maturity. As a result, I will situate the concept of DCM in the context of 

TEIs. This research question is theoretically addressed in Chapter 3, extended in Chapter 4, and 

empirically supported in Chapters 5 and 6. 

Research Question 3: What is the status of research on Digital Capability Maturity in Tertiary 

Institutions? 

This research question investigates the status of research in the DCMiTI domain and explores 

techniques used to develop digital maturity in TEIs. The question tries to uncover existing efforts 

towards using Capability Maturity as a mechanism for improving the efficiency and effectiveness of 

digital education. This research question identifies the research gap and anchors this PhD research 

within the context of current academic literature. This research question is addressed theoretically in 

Chapter 3. 

Research Question 4: What is the status of Digital Capability Maturity in Tertiary Institutions in 

Nigeria? 

This PhD aims to propose a solution for digital maturity initiatives in TEIs in Nigeria. Therefore, the 

research question investigates the status of research efforts on DCMiTI in the Nigerian TE landscape. 

This research question is theoretically addressed in Chapter 3 and empirically supported in Chapter 6. 

Research Question 5: What is the solution to addressing the absence of a development structure for 

DCMiTI? 

This research question employs the findings from Study 1 to Study 5 to propose an evidence-based 

structure that supports the development of DCMiTI. I address this question in Chapter 7. 

Research Question 6: Is the proposed solution reasonable to support the implementation of digital 

education? 

This research question assesses the proposed solution. Given the PhD programme has a limited 

duration that would not be sufficient for a practical evaluation of the proposed Framework, this 

question evaluates experts' perceptions of the proposed Framework based on their knowledge and 

experience in digital education and maturity modelling. I address this question in Chapter 8. 

In Chapter 9, I provide answers to all the research questions. 
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1.6 Contributions to Knowledge 

This dissertation is an original research effort, and it is essential as it breaks down the concept of 

DCMiTI and reassembles its composition in an original, transparent, and replicable manner. In 

addition, I propose an evidence-based structure for the development of DCM designed to support 

efficient and effective digital education. Finally, this research will contribute to the current body of 

knowledge on DCMiTI as follows: 

1. Proposing an optimisation solution for DCMiTI in the form of a Maturity Framework. 

2. Established a universal composition of DC that may be configured to different institutions. 

3. Confirms that developing DC has a positive effect on Overall Institutional Maturity 

4. Confirms the positive link between DC and Digital Education 

5. Adds credence to existing frameworks. 

6. Provides an overarching support structure that considers DCMiTI from a holistic perspective. 

7. Presents DCMiTI with a maturity pathway for digital education. 

8. Contributes to research on Digital Capabilities from Northwest Nigeria 

9. Presents an evidence-based Maturity Framework based on CMMI and configured to DCMiTI 

in NW Nigeria. 

 

1.7 Research Strategy 

The overall research process involved a series of empirical and non-empirical processes as shown in 

Figure 1-1. 

1.7.1 Stage 1: Pre-empirical stage 

The background section of this Chapter introduces the general research idea. After highlighting the 

1.4 Aims and Objectives of the Research, I formulated a set of six 1.5 Research Questions to guide the 

research process. In CHAPTER THREE: SYSTEMATIC LITERATURE REVIEW, I report a Systematic 

Literature Review (SLR) on DCMiTI. The results (theory) of the research questions addressed in this 

Chapter, were used to propose the theoretical constructs of DCMiTI. I then tested these constructs 

during the empirical stage of the research work. 

1.7.2 Stage 2: Empirical stage 

The empirical stage of the research involved proposing constructs of DCMiTI based on theoretical find-

ings. The constructs were then subject to a recursive substantiation exercise which involved the 
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design, data collection, data analysis and reporting of findings in confirming the agreement of the 

constructs. 

The refined DCMiTI constructs, and the knowledge base gained during these investigations were used 

to propose a solution to the research problem. Finally, the proposed solution was validated in a final 

study closing off the research process and reporting the body of work presented in this dissertation. 

I detail all the body of studies and techniques used in CHAPTER TWO: RESEARCH METHODOLOGY.
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Figure 1-1: Model of research plan 
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1.8 Structure of the Dissertation 

The remainder of this thesis is as follows: 

Chapter 2 presents an overview of the philosophical approach used to address the research questions 

in this dissertation. 

Chapter 3 presents a Systematic Review of elements contributing to Digital Capability Maturity in 

Tertiary Education Institutions (DCMiTI). In this Chapter, I establish the relationship between DCM and 

digital education; I discuss the elements contributing to DCMiTI and the relationships between them. 

Lastly, I report on the status of research on DCMiTI in Nigeria. This Chapter concludes with theoretical 

answers to the first four research questions of this dissertation. 

Chapter 4 extends one of the key findings from the Literature review to remove any ambiguity from 

the knowledge base that would be used to build the DCMiTI Framework. This Chapter presents the 

findings from exploring the key functions of Educational Technologists and their synonymous roles 

and reports on their impact on the effective implementation of Digital Maturity initiatives in TEIs. 

Chapter 5 presents the methods and results of a confirmation study in a UK University, supporting the 

literature findings with empirical evidence that confirms the elements that affect Digital Capability 

Maturity in literature are the same as those in practice. Consequently, this Chapter validates the 

answers to research questions 1 - 3. 

Chapter 6 presents the findings from Investigating DCMiTI in a case study of four different types of 

Tertiary Education Institutions. In this Chapter, I contextualise the research effort to TEIs in Northwest 

Nigeria. This Chapter further supports answers to research questions 1 – 3 and provides empirical 

support for the answer to Research Question 4. 

Chapter 7 exploits the findings from previous chapters and details the process of assembling the 

proposed DCMiTI Framework to support TEIs in assessing their Digital Capability Levels and providing 

strategic guidance on how to achieve higher maturity levels. This Chapter provides evidence to answer 

Research Question 5. 

Chapter 8 presents the results of investigating the efficacy of the proposed DCMiTI Framework with 

an expert panel. In this Chapter, I validate the proposed Framework and provide suggestions on how 

the Framework may be improved. Finally, this Chapter presents evidence to answer Research 

Question 6. 
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Chapter 9 discusses the results of all the studies in relation to the overall objective of this PhD and 

provides answers to all the Research Questions (RQ1 to RQ6). 

Lastly, Chapter 10 concludes this research work, presenting the contributions to knowledge and 

recognising its limitations. In this Chapter, I also provide recommendations for future work. 
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2. CHAPTER TWO: RESEARCH METHODOLOGY 

In this chapter, I describe the overall approach and strategy adopted in this research. I explain the 

theoretical approach underpinning the whole research process; the research design, data collection 

methods, analysis techniques and sampling strategy used to address the Research Questions. I also 

offer the rationale and justification behind the chosen techniques and how they align with the overall 

research methodology. 

Note: It is essential to emphasize the distinction between research methodology and research 

methods. As such, I want to highlight that subsequent chapters of this study each include their own 

dedicated methods section. In these sections, I specifically discuss the techniques and tools employed 

to collect, analyse, and interpret the data within the respective studies. These methods are discussed 

within the broader context of the overall research methodology. 

2.1 Research Philosophy 

A research philosophy refers to the set of principles concerning the stance from which the research is 

conducted (Creswell and Creswell, 2017). In this section, I report the compilation of beliefs, 

assumptions, and values embraced in this study, which have served as guiding principles for the 

chosen methodological approach and influenced my understanding of the nature of knowledge. This 

research philosophy can be perceived as the lens through which I, as the researcher, have 

conceptualized and conducted the various studies comprising this dissertation. 

2.1.1 Overview of common research principles  

A research philosophy is often discussed in terms of ontology and epistemology. Ontology pertains 

to the nature of existence and the authenticity of information, while epistemology relates to the 

knowledge and understanding necessary for research and the methods employed to acquire it (Crotty, 

1998; Easterbrook et al., 2008). 

In academic studies, philosophical positions are commonly categorized as positivism and 

interpretivism. Positivism assumes that knowledge is objective and exists independently of the 

subject being studied, while interpretivism recognizes that individuals have subjective perceptions and 

understandings of reality. As a result, positivist studies tend to employ a scientific approach, 

emphasizing the testing of phenomena and the collection of empirical evidence. Conversely, 

interpretivist studies often adopt a qualitative approach, placing emphasis on exploring subjective 

meanings and interpretations (Dourish and Bell, 2011).
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Table 2-1: A general overview of characteristics of different research philosophies 

Research Philosophy Key Characteristics Epistemology Ontology Research Approach 

Positivism - Objective reality independent of the 
observer 

- Emphasis on empirical evidence and 
quantifiable data 

- Deductive reasoning and hypothesis 
testing 

- Value-neutrality and objectivity in 
research 

- Objectivist view of knowledge 
- Knowledge is discovered 

through empirical observation 
- Verification and generalization 

of theories 

- Realist ontology 
- Belief in a single reality 
- External existence of 

social phenomena 

- Deductive approach 
- Hypothesis testing 
- Quantitative research 

methods 
- Control and manipulation 

of variables 

Interpretivism - Subjective reality constructed by 
individuals 

- Emphasis on understanding social 
phenomena from the perspectives of 
participants 

- Inductive reasoning and meaning-making 
- Acknowledgement of researcher's values 

and biases in research 

- Constructivist view of 
knowledge 

- Knowledge is socially 
constructed and context-
bound 

- Interpretation and 
understanding of human 
behaviour 

- Constructivist ontology 
- Belief in multiple 

subjective realities 
- Subjective experience 

and social construction of 
reality 

- Inductive approach 
- Qualitative research 

methods 
- Emphasis on context and 

subjective meaning 
- Interpretation and 

understanding of social 
phenomena 

Pragmatism - Focus on practical outcomes and 
usefulness of research 

- Emphasis on problem-solving and 
application 

- Integration of theory and practice 
- Flexible and adaptable research methods 

- Pragmatic view of knowledge 
- Knowledge is determined by 

its practical consequences 
- Action-oriented research 
- Learning through 

experimentation and 
experience 

- Pragmatic ontology 
- Emphasis on practical 

consequences and 
problem-solving 

- Reality is contextual and 
constantly evolving 

- Mixed methods approach 
- Combination of 

quantitative and 
qualitative research 
methods 

- Problem-solving and 
practical application of 
research 

Constructivism - Emphasis on social construction of reality 
- Recognition of multiple realities and 

perspectives 
- Active involvement of participants in 

knowledge creation 
- Reflexivity and awareness of the 

researcher's role in shaping research 
outcomes 

- Constructivist view of 
knowledge 

- Knowledge is co-constructed 
through interactions 

- Subjective interpretation and 
negotiation of meaning 

- Constructivist ontology 
- Belief in multiple 

constructed realities 
- Reality is subjective and 

context-dependent 

- Inductive and deductive 
approaches 

- Mixed methods research 
- Emphasis on participant 

perspectives and co-
creation of knowledge 
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There are several major research philosophies or paradigms, including positivism, interpretivism, 

pragmatism, and constructivism. Each research philosophy has its own assumptions and principles 

which can guide the choice of research methods, the way data is collected and analysed, and the 

interpretation of research findings. Table 2-1 provides an overview of the characteristics of the 

different research philosophies considered; I then share the philosophy adopted in this research by 

explaining my rationale and assumptions in 2.1.3 Rationale. 

My personal beliefs align most closely with the paradigms of interpretivism and constructivism, which 

both emphasize the subjective nature of reality and the importance of understanding social 

phenomena from the perspectives of individuals. However, there are subtle differences between the 

two: 

Interpretivism in computer science research focuses on understanding social phenomena and the 

subjective interpretations individuals assign to their experiences (Orlikowski, 1992) . Researchers 

employing interpretivism aim to explore and interpret these meanings using qualitative research 

methods such as interviews, observations, and textual analysis. The researcher's role is to make sense 

of the subjective perspectives expressed by participants. This approach is particularly relevant in 

computer science research when studying human behaviour, user experiences, and the social aspects 

of technology. It facilitates the examination of user interactions, usability testing, user-centered 

design, and the exploration of the social implications of computer systems (Dourish and Bell, 2011). 

Constructivism, as an alternative to interpretivism, focuses on the social construction of reality, 

highlighting the role of individuals and society in shaping knowledge. It recognizes that reality is not 

pre-existing but is constructed through interactions and social processes. Within a constructivist 

framework, researchers aim to explore how knowledge is co-constructed through social interactions 

and how different perspectives contribute to the construction of reality. While constructivism may 

not be as commonly used in mainstream computer science research, it can still be relevant in specific 

contexts. For instance, in educational technology research, constructivism can inform the design of 

learning environments that foster active engagement and knowledge construction (Jonassen, 1999; 

Fleck and Fitzpatrick, 2019). By adopting a constructivist perspective, researchers can delve into the 

active construction of knowledge and the impact of individual agency in shaping their understanding 

of the world. 

2.1.2 Philosophical stance and Assumptions 

In summary, I find the stance of constructivist philosophies particularly favourable as it aligns 

seamlessly with my personal beliefs about the world, we live in. Applefield (2000) eloquently describes 
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it as world where meaning or understanding is constructed from an interaction between ideas and 

experiences. This extends to the belief that there are multiple realities of any truth, and such realities 

can be explored by investigating the meaning that different research participants give to the topic of 

investigation (Bryman, 1984). 

Moreover, constructivism is well-suited to the phenomena under investigation, given the inherent 

contextual dependency of educational technology. As I take this philosophical stance to underpin the 

research work, I further detail the explicit assumptions inherent in this choice as follows: 

Assumption 1: Knowledge is socially constructed 

Individuals actively construct their understanding of the world through their interactions with others 

and the social context in which they are situated as such the research method will focus on exploring 

a diverse range of perspectives from multiple stakeholders to draw interpretations of DCMiTI. This 

subjectively also means the research process must continuously engage in peer review and validation 

exercises. 

Assumption 2: Multiple realities exist 

Reality is not fixed or universal, but rather varies among individuals and social groups based on their 

experiences, beliefs, and cultural backgrounds. Therefore, studies will focus on capturing and 

analysing a range of subjective opinion from multiple stakeholders in different institutions, 

acknowledging that different stakeholder from different TEIs may interpret and understand the 

DCMiTI in different ways. 

Assumption 3: Context influences knowledge construction 

Knowledge is shaped by the specific social, cultural, and historical context of the environment in which 

it is developed and shared. Therefore, the research will consider the contextual factors that influence 

the participants' perspectives and interpretations and will explore how the phenomenon is 

understood within specific contexts. Therefore, after conducting a comprehensive exploration of the 

phenomenon in the initial four chapters, the research and solution were specifically focused and 

customized to the unique environmental setting of Northwest Nigeria. 

These assumptions guided my approach to data collection, analysis, and interpretation, as they 

prioritize understanding subjective experiences, exploring diverse perspectives, and recognizing the 

influence of social and cultural contexts on knowledge construction. 

In the following section, I provide a rationale for my study design within the context of constructivism. 
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2.1.3 Rationale for choices in research methods 

In the context of this research, the initial idea - ‘construct’ of DCMiTI was generated as a result of my 

systematic literature review. Constructivism advocates that the opinion of stakeholders plays a crucial 

and active role in helping understand the domain (Gray, 2021) – suggesting the concept of DCMiTI 

would be better interpreted by surveying relevant stakeholders. Thus, my reasoning for employing 

survey research methods to substantiate my initial constructs and further extend the understanding 

of DCMiTI, before using the constructs as a basis for proposing a development structure.  

To this end, I surveyed different Tertiary Education stakeholders in a series of studies to understand 

their opinions as follows: (1) Learners and tutors on the outcomes of my systematic review (2) 

Educational Technologists on their role in developing DCMiTI (3) Learners, tutors, and management in 

investigating the impact of DCMiTI and lastly, (4) Experts on the proposed DCMiTI Framework. 

Assuming stakeholders’ opinions are based on their experiences, then the constructivist approach 

meant gathering the results of the different surveys listed above and interpreting the data to establish 

acceptable constructs on DCMiTI based on a combination of theory and real-world experiences. 

DCMiTI Constructs = ( (Theory (SLR + initial ideas)) + (survey research (experiences)) ) 

The final artefact (Appendix Y: The Proposed DCMiTI Framework v1.1) is a representation of the sound 

peer-reviewed constructs, supported by existing theories on maturity frameworks. 

The next section details the overall approach to solving the research problem using this methodology. 

Followed by the detailed data-collection techniques adopted and how they also align with the overall 

research philosophy. 

2.2 Overall Methodological Approach 

The research aimed to investigate why, despite continued investments in technology, TEIs in Nigeria 

continue to show limitations in their ability to deliver digital education effectively.  

My PhD work suggests that the ineffective delivery of digital education may be due to limited digital 

capabilities and the absence of a development structure upon which such capabilities are built. 

Therefore, I believe that the introduction of a development structure upon which Digital Capabilities 

can be developed and supported will play a major role in improving the effectiveness of digital 

education. 
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To investigate this problem, I undertook a series of studies as listed below and summarised in Table 

2-2. 

Study 1: The first study was a Systematic Literature Review to establish the link between 

developing DCM and improved digital education delivery; and to produce 

generalisable knowledge about the elements contributing to Digital Capability 

Maturity in Tertiary Institutions (DCMiTI). 

Study 2: A brief qualitative investigatory study was undertaken to explore one key aspect of 

the Systematic review and ensure a sound knowledge base upon which the DCMiTI 

structure would be constructed. 

Study 3: Study 3 was a mixed methods study. The quantitative experiment substantiated the 

theoretical findings from the systematic review with empirical evidence. Followed by 

a qualitative study to provide more contextual, real-world knowledge about how the 

elements affect the digital maturity of TEIs.  

Study 4: In study 4, I replicated the mixed method approach to triangulate the concept of 

DCMiTI and contextualise it to the Nigerian Tertiary Education setting. 

Framework: With an established causal relation between DCM and digital education delivery; a 

sound body of knowledge from theory and the real world, and a validated 

classification of the elements that contribute to DCM, I constructed a DCMiTI 

Framework aimed at supporting the development of digital capabilities and 

consequently supporting the implementation of digital education programmes in 

Northwest Nigeria. 

Study 5: In a final mixed-methods study, I evaluated the perceived usefulness of the proposed 

solution with a group of global experts in Digital Capabilities and Maturity Modelling. 
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Table 2-2: Summary of studies undertaken towards developing a DCMiTI Framework 

Stages Type Primary data 
collection 

Objective Title Data Collection 
Method 

Sampling 
technique 

Analysis 
Technique 

Research 
question 
addressed 

Study 1 SLR 
(Theoretical) 

NO 
(secondary 
data) 

Assess the problem 
domain and establish 
a causal relationship 
between DCM and 
digital education 
delivery 

A Systematic 
Review of Elements 
contributing to DCM 

SLR Custom search 
string 

Thematic 
analysis 

RQ1-4 

Study 2 Empirical YES Explore the key roles 
that impact the 
development of 
DCMiTI 

The Impact of 
Educational 
Technologists on 
the development of 
DCM 

Mini-focus group Purposive 
sampling 

Content analysis RQ2 

Study 3 Empirical YES Substantiate SLR 
findings and extend 
understanding of 
DCMiTI  

Investigating 
DCMiTI in a UK 
University 

Questionnaire/ 
Interview 

Purposive/ 
Probability 

Descriptive 
statistics/ 
content analysis 

RQ1 and 
RQ2 

Study 4 Empirical YES Substantiate SLR 
findings and 
contextualise the 
concept of DCMiTI to 
NW Nigeria 

Investigating 
DCMiTI in Four TEIs 
in Nigeria 

Questionnaire/ 
Interview 

Purposive/ 
Proportional 

Descriptive 
statistics/ 
content analysis 

RQ1, RQ2 
and RQ4 

Framework Development NO Use knowledge of 
DCMiTI to propose a 
development 
structure to support 
digital education 
delivery 

Developing a 
DCMiTI Framework 

- N/A - RQ5 

Study 5 Empirical YES Evaluate the 
usefulness of the 
proposed DCMiTI 
Framework 

Evaluating the 
proposed DCMiTI 
Framework 

Expert Panel 
Workshop 
(questionnaires 
and discussion) 

Purposive Descriptive 
statistics/ 
content analysis 

RQ6 
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2.3 Data Collection Methods and Analysis Techniques 

In this section, I provide the justifications for my various choices of data collection methods and 

analysis techniques used. 

2.3.1 A Systematic Literature Review 

Study 1 employed a Systematic review as a non-empirical but scientific method of gather existing 

information to answer the research question RQ1 to RQ4. Systematic reviews are typically used as a 

means of identifying and interpreting a wide range of available research relevant to a particular 

research question or topic (Kitchenham et al., 2009). In 2017, at the start of this thesis, the topic of 

digital capabilities was under-researched, therefore a systematic review was suitable as an initial study 

to provide a clear and comprehensive overview on the status of research in Digital Capability Maturity 

(DCM) in Tertiary Education Institutions. 

The systematic aspect of the review meant using a set of inclusion and exclusion criteria so that other 

researchers can easily replicate the study (Brereton et al., 2007). My review was systematically 

designed and controlled using replicable search terms and a clear set of criteria to return qualifying 

peer reviewed academic literature on the topic. This method reduced bias when selecting papers to 

include in the review (Appendix A: SLR References). 

The results from Study 1 were analysed using thematic analysis (Lochmiller, 2021; Scharp and Sanders, 

2018; Ibrahim, 2012) to identify common themes that resulted in the assembly of an initial 

classification of elements contributing to DCMiTI (Table 3-5Error! Reference source not found.). I 

report this method in detail under the study chapter in 3.3 Methods. 

2.3.2 A Mini Focus Group 

Study 2 involved a mini-focus group to further explore one of the key findings from the SLR which 

deserved further investigation. 

Focus groups are a qualitative technique used to understand an issue at a deeper level than can 

ordinarily be assessed through other survey techniques (Tichy et al., 1995; Langford and McDonagh, 

2002; Kontio et al., 2004). Mini focus groups are a similar to focus group discussions, only smaller 

because they involve fewer participants, typically between 2 to 5 (Kamberelis and Dimitriadis, 2005; 

Nyumba et al., 2018), and they are usually made up of people with high level expertise in the area of 

investigation (Nyumba et al., 2018).  
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Mini focus groups were an appropriate method of enquiry as they are generally used to add meaning 

and understanding to existing knowledge or to get the ‘why’ and ‘how’ of a research question 

(Nyumba et al., 2018), thus I used this technique to further investigate ‘why’ Educational Technologists 

(ETs) were underrepresented in literature and ‘how’ they affect the development of DCMiTI. 

The mini-focus group consisted of 5 open-ended questions (Mini Focus Group Session Schedule and 

Moderator guidelines) to help guide the discussion. Qualitative investigations are often piloted to help 

the researcher assess the acceptability of the questions (Oringderff, 2004; Eldridge et al., 2016). 

As with larger focus groups, mini groups are typically recorded and transcribed for analysis (Shull et 

al., 2008; Rabiee, 2004), as this reduces the likelihood of missing any important information that may 

not be captured in note taking. The audio-recording was transcribed verbatim and uploaded to Nvivo 

(Nvivo, n.d.) for content analysis. I report this method in detail under the study chapter in section 4.3 

Methods. 

2.3.3 Mixed method: Questionnaires and Interviews 

In Study 3 and Study 4, I investigated the initial ideas about DCMiTI using a mixed method approach, 

utilising the advantages of both quantitative and qualitative techniques (Denscombe, 2008). This 

investigation was well-suited to this method of enquiry because the combination of approaches 

provides better insight and understanding into the research problem than using either approach 

alone, particularly in the study of complex phenomena (Creswell, 2015) such as DCMiTI.  

Using mixed methods allowed me to extend the breadth and depth of my investigation by using 

different methods for different inquiry components (Yu et al., 2017; Creswell and Clark, 2018), i.e., 

using the quantitative technique to substantiate the literature findings from Study 1: SLR with primary 

empirical data, then using the qualitative to further explore the domain and extend the understanding 

of DCMiTI from the perspective of management stakeholders. 

The two approaches complement each other in that, the qualitative results are used to provide more 

clarity on quantitative data (Greene et al., 2016), this is often referred to as an embedded approach 

as shown in Error! Reference source not found., where the quantitative (QUAN) results are embedded i

n the qualitative (qual) narrative. 

 

 

 

qual 

QUAN 

Figure 2-1: Quantitative data embedded in qualitative data 
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I also considered the challenges associated with embedded designs, such as: difficulty in connecting 

the findings and the possibility of bringing bias into the research by collecting qualitative information 

in the middle of quantitative study. To circumvent these risks, it was necessary to maintain 

transparency in the analysis process, which I have documented in the study chapters in section 5.4 

Results and Analysis. 

I conducted each study in two sequential phases, so the first phase was the quantitative investigation, 

which was undertaken and analysed to explore participants views on elements contributing to DCMiTI; 

before moving onto the second phase, that was the qualitative investigation which provided a 

narrative to rationalize the results. Finally reporting quantitative results with a qualitative narrative 

(QUAN-qual) thus combining theory, practice, and empirical evidence to draw the conclusions used to 

inform the construction of the DCMiTI structure. 

Study 3 was intended as an exploratory study to firstly explore the domain in richer depth, and 

secondly to pilot the survey tools and analysis techniques amongst a smaller population before 

embarking on the larger case study in Nigeria.  

Once Study 3 yielded successful outcomes, the tools and techniques were slightly adjusted and used 

to conduct Study 4. Table 2-3 summaries the details of the two mixed-method studies. 

Table 2-3: summary of the two mixed-method studies used to investigate DCMiTI 

 Study 3: Exploratory Study Study 4: A Case study of NW Nigeria 

Goal The primary goal was to collect survey 
responses from Tertiary Education 
stakeholders. 
The secondary goal was to test the 
effectiveness of the survey tools and 
techniques. 

The goal was to collect survey responses from 
Tertiary Education stakeholders across a range of 
different types of TEIs in Nigeria that would be 
reflective of the population of the study. 
 

Location United Kingdom Nigeria 

No. of TEI 
surveyed 

1 University 1 University 
1 Polytechnic 
1 Federal College of Education 
1 Monotechnic 

Sampling Probability sampling Purposive / Proportional * 

Questionnaire 
Administration 
method 

The questionnaire was administered using 
onlinesurvey.com on dedicated tablets solely 
for the purpose of the study 

The survey was administered using manual pen-to-
paper questionnaires to avoid losing any data due 
to limitations of internet connectivity 

Interview 
participants 

TEI Stakeholders/ Management TEI Stakeholders/ Management 

Interview location Interviews were conducted in pre-booked 
meeting rooms on the university campus 

Interviews were conducted in pre-booked meeting 
rooms on the TEI campus 

Data capture Audio-recording Audio-recording 

Data Collection Data was exported to SPSS for analysis The data was manually entered into excel and 
imported to SPSS for analysis 

*details of how these three techniques were employed in this study is reported in 2.4 Sampling Strategy and further 

detailed in 6.3 Methods. 
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2.3.3.1 Questionnaires 

Questionnaires measured respondents’ agreements with each element in the classification and 

agreements on their effect on DCMiTI. Questionnaires lend themselves well to survey research (Ghazi 

et al., 2019) and allowed me to efficiently gather data from large groups of participants (Patten, 2017), 

which was important considering I surveyed a sample size representative of the Northwest Nigeria 

based on (Krejcie and Morgan, 1970). 

The questionnaires consisted of 20 questions measured on a 7-point Likert scale and 10 questions 

measured on a 10-point ranking scale, followed by 1 open-ended question. 

A 7-point Likert scale was used to gather participants agreement levels because researchers have 

suggested that 5-point scales are not sensitive enough to reflect participants true evaluations and 

larger number of choice points improves scale reliability (Cummins and Gullone, 2000). Furthermore, 

7-point scales have been shown to be more accurate, easier to use and they provide a better reflection 

of respondent’s true evaluation compared to higher ordered scales (Finstad, 2009). The power of 

ranking scales in measuring the priority of options (Preston and Colman, 2000; Finstad, 2009) qualified 

this as well-suited method to gain insight on the order significance of elements in the classification of 

DCMiTI. 

Study 4 replicated the questionnaire used in Study 3, with a few variations based on pragmatic 

decisions made along the way: 

1. The case study of northwest Nigeria (Study 4) used pen-to-paper questionnaires as opposed to 

the electronic surveys used in the UK Study. This was due to limitations of internet connectivity 

and bandwidth to load the electronic questionnaires in Nigeria. Additionally, the target population 

far outweighed the number of tablets available and given the limited duration of time I had to 

complete the study; the decision was made to conduct the survey manually. 

2. Study 3 was intended as an exploratory study to explore the survey tools and analysis techniques 

that would be used to investigate DCMiTI in practise. Therefore, Study 3 recruited a smaller num-

ber of participants - study 3 recruited participants at random with no sampling strategy, while 

Study 4 employed a full sampling strategy before collecting data. 

 

2.3.3.2 Interviews 

Semi-structured Interviews are a more personal survey method used when a specific target population 

is involved (Patton, 2002). Management staff of TEIs are in a unique position of having access to 
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learning and professional development, observing the day-to-day running of the institution as well as 

seeing the TEI from a managerial standpoint. Therefore, management staff were an ideal stakeholder 

to target to gain a more in depth understanding of DCMiTI through their lived experiences. 

Interviews were conducted to explore the opinions of TEI management on ‘how’ the elements affect 

digital maturity, while leaving room for respondents to mention new elements that may not have been 

captured in the initial classification. This technique was particularly helpful for gathering richer 

information (Carruthers, 1990) about DCMiTI. The semi-structured attribute of interviews was 

particularly suitable for testing existing theories on DCMiTI while also creating room for new 

knowledge (Patton, 2002). 

A semi-structured interview schedule was prepared with a set of 6 questions to prompt the interview 

discussion. I piloted the schedule for understandability of the questions to practice my interview 

facilitation techniques in a way that does not lead the participant. I used the lessons learnt from the 

pilot to review the interview schedule. 

Study 4 had the secondary objective of using interviews to contextualise DCMiTI to the Nigerian 

Tertiary Education landscape and further explore the prospects of using maturity modelling as a 

mechanism for supporting the DCM development in Nigerian TEIs. There was no difference in the 

interview schedule or techniques used for the two studies. 

The quantitative data was imported to SPSS (IBM, n.d.) and analysed using descriptive statistics. 

Interviews were audio recorded and I transcribed the recordings verbatim. Transcripts were used in 

content analysis. I report both methods in detail under the study chapter in sections 5.3 Methods and 

6.3 Methods respectively. 

2.3.4 Expert Panel Workshop 

The last study employed an online expert panel workshop to assess the validity of the proposed 

DCMiTI Framework (CHAPTER EIGHT: VALIDATING THE PROPOSED DCMiTI FRAMEWORK) and 

concludes the research effort.  

Given the subjectivity of the first four studies, it was important to choose an objective method of 

assessing the proposed artefact since the duration of the PhD would not be sufficient to test the 

framework in the field. 

Expert panels are a popular method of gathering a variety of multiple expert viewpoints to synthesize 

exiting knowledge and identify potential issues (Waltz et al., 2015). Therefore, it was a suitable 
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method to test the perceived validity of the proposed framework among experts in DC, maturity 

modelling and experts in the Nigerian TEI setting. One of benefits of using experts is that they often 

engage better in the survey because it is better understood by them and likely of interest to them, 

furthermore, using an online approach allowed me to survey diverse group of geographically 

distributed experts (Khodyakov et al., 2011). 

Mathew (2011) used an expert panel to review a maturity model and reported it as a useful method 

for highlighting potential strengths and weaknesses (Mathew et al., 2011). Results of the expert 

reviews are typically used to make recommendations on the review artefact (Waltz et al., 2015; 

Mathew et al., 2011)), thus suggesting it is suitable method to assess and report on the perceived 

validity of the proposed DCMiTI Framework. The utilization of an expert panel brings significant value 

to the research process by informing it, synthesizing evidence, and offering diverse perspectives from 

multiple disciplines (Colquhoun et al., 2014). 

A semi-structured expert panel was conducted online via zoom meetings with a group of five 

geographically distributed experts. The workshop involved a debrief of the research and required that 

expert participants had reviewed the proposed framework prior to participating.  

I used a mixed-method approach to conducting the workshop, as I combined quantitative and 

qualitative techniques to gain clarity (Greene et al., 2016; Molina-Azorin, 2016; Creswell, 2015) as to 

the validity of the proposed framework. 

The quantitative part of the workshop involved an online questionnaire using Zoom’s inbuild 

functionality (Zoom Support, n.d.) to survey expert participants’ opinions on the proposed Framework. 

The workshop included four types of questions: 

1. The first set of questions were measured on a 7-point Likert scale to rate: (1) reasonability, (2) 

usefulness and (3) applicability of the proposed Framework. I discussed above why I have chosen 

to use 7-point Likert scales for measuring respondents’ opinions. 

2. 6 single-choice questions – to gather experts’ opinions on the current wording of the ‘level de-

scriptors’ used in the proposed Framework (the words used to describe maturity levels 0-5). I ex-

plain why this question was important in the study CHAPTER EIGHT: VALIDATING THE PROPOSED 

DCMiTI FRAMEWORK. 

3. 2 open-ended questions. The first allowed respondents to share opinions that may not have oth-

erwise been captured, and the other explored their envisaged mode of use for the proposed 

framework. 
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The qualitative part of the workshop engaged experts in an open-ended discussion guided by the 

questionnaire. The discussion focused on furnishing the quantitative data with some rationale as to 

the experts’ opinions. 

4. An open-ended discussion guided by the first set of questions on reasonability, usefulness, and 

applicability of the proposed framework. 

 The quantitative data from the questionnaires were exported to SPSS and analysed using descriptive 

statistics. The discussion was recorded and transcribed verbatim. The transcription and the qualitative 

data from the questionnaires were imported to Nvivo for content analysis. 

I report both methods in detail under the study chapter in section 8.3 . 

2.4 Sampling Strategy 

Sampling methods are the practical techniques used to select participants to engage in the primary 

data collect methods described in section 2.3 Data Collection Methods and Analysis Techniques above. 

The sampling techniques used in each study are summarised in Table 2-2; below, I offer the rationale 

and justification behind these choices.  

Given the active role of individuals in constructing their own understanding and knowledge as 

explained above in section 2.1.2 Philosophical stance and Assumptions and the assumption that 

knowledge is developed through subjective experiences, multiple perspectives, and the social and 

cultural contexts. It can then be suggested that choose sampling methods that allow for the 

exploration of diverse perspectives and experiences to capture the subjective and socially constructed 

nature of knowledge would be more conducive to the research effort (Creswell, 2015). 

For this reason, I explored a range of sampling strategies, and I employed a combination of purposive, 

probability and proportional sampling techniques across the various studies as I reason below: 

Purposive sampling, also known as selective sampling, involves to selection of study participants 

based on specific criteria (Palinkas et al., 2015). Purposive sampling allowed me to select participants 

who possessed in-depth knowledge on the research topic which would provide a comprehensive 

understanding of the DCMiTI. Given the limited duration of the PhD programme, purposive selection 

of participants would also be time-efficient and enable data capture a large amount of data from 

specific individuals most relevant and knowledgeable on the research topic, avoiding the need for 

excessive recruitment and analysis of data from a large and potentially less relevant population. 
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Nevertheless, to mitigate subjectivity in the participant selection process, the selection criteria of 

study participants was guided by the findings of the Systematic Literature Review. 

Proportional sampling is a technique used to create a sample that reflects the proportions of different 

subgroups with the study population. The sample is selected in such a way that the relative sizes of 

the subgroups are preserved in the sample (Fink, 2013). This method was particularly suitable and 

useful in Study 4 to collect data that would represent the different types of TEIs and represent the 

opinions of stakeholders in North-West. 

Probability sampling, commonly referred to as random sampling, involves the randoms election of 

participants from a larger population in a way that all members of the population have a equal chance 

of being included in the sample (Fink, 2013). Probability sampling was suitable in Study 3 because it 

allowed me to pilot the investigation tools and techniques among a smaller population while still 

ensuring generalisability of the findings, although the sample was not necessarily representative of 

the entire population. Probability sampling was again adopted in study 4 in Nigeria, after purposively 

selecting the TEIs and calculating the proportional sample sizes I needed to collect to represent 

Northwest Nigeria, groups of participants were selected at random to participate in the study. 

Regarding the identification of stakeholders, it is necessary to note that the selection of stakeholder 

groups engaged in the entire research process was deliberate and informed by the findings derived 

from the SLR. 

In summary, this research embraces a combination of purposive sampling, probability sampling, and 

proportional sampling techniques to select participants and determine appropriate sample sizes for 

data collection, as shown in Table 2-2 . These diverse sampling approaches not only align with the 

constructivist stance adopted in this research but also serve as strategic tools for gathering the 

necessary data to effectively address the research questions within the specified timeframe of the 

PhD.  

Regarding the identification of stakeholders, it is important to highlight that the selection of 

stakeholder groups involved in the entire research process was deliberate and informed by the 

findings from the Systematic Review. The research aimed to involve a diverse range of stakeholders 

in different the numerous studies, aligning with the specific objectives of each study; in order to 

explore a wide and diverse range of perspectives and better understand the research domain. 
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Detailed information regarding the sampling and recruitment process can be found in the respective 

methods sections of each study chapters. 

The next chapter is the first study chapter, detailing the methods, analysis, and results of the 

systematic literature review. 
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3. CHAPTER THREE: SYSTEMATIC LITERATURE REVIEW 

In this chapter, I report an extensive systematic review of literature, in which I explored the research 

domain and established the causal relationship between DCM and digital education. The review 

identified candidate elements contributing to DCM and how they affect the maturity of Tertiary 

Education Institutions. The results were summarised in a classification of elements which was peer-

reviewed at 2 academic conferences (Advance HE STEM Conference and British Academy of 

Management Conference) both validating the general trajectory of the research work and providing 

support that the development of DCM would in turn support digital education delivery/ practices. The 

review provided sufficient evidence to suggest the development of DCMiTI Framework was a worthy 

undertaking. The findings reported in this chapter, theoretically address the first four research 

questions of this dissertation: 

RQ1: What elements contribute to Digital Capability Maturity? 

RQ2: How do these elements affect the Digital Capability Maturity of tertiary institutions?  

RQ3: What is the status of research on Digital Capability Maturity? 

RQ4: What is the status of research on Digital Capability Maturity in Nigeria? 

3.1 Background 

At the start of this research in 2017, Digital Capabilities was an uncommon term and little information 

was available in the domain. Kitchenham, (2004. Pg1 stated that “a systematic literature review is a 

means of identifying, evaluating and interpreting all available research relevant to a particular 

research question, or topic area, or phenomenon of interest”. Therefore, an extensive review of 

existing literature was necessary to explore the problem domain before proposing a solution. 

The review presented in this chapter provides a clear landscape of the existing body of knowledge 

around the concept of ‘Digital Capability Maturity’ and more specifically DCMiTI between 2012 to 

2017, with an update on RQ4 in 2023. The review summarises research studies in the field in a way 

that is fair, rigorous, and auditable and provides a firm basis upon which initial ideas on DCMiTI and 

the status of its research are formed. Research questions were used to guide the review, with each 

question building upon the findings of the preceding query. 

The systematic review process was heavily based on guidelines provided by (Kitchenham, 2004). The 

next section lists the aims and objectives used to guide the study, followed by detailed methods used 

to conduct the review process. 
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3.2 Aim 

The aim of the study was to produce generalisable knowledge about DCM with the goal of establishing 

the link between DCM and Digital Education. Then reporting the status of research on DCMiTI and 

narrowing it down to the status of research on DCMiTI in Nigeria.  

The study, particularly the data gathering process, was guided by the first four research questions of 

this dissertation (as listed above). 

Below, I describe in detail, the methods used to conduct the review and answer the research ques-

tions. 

3.3 Methods 

I employed a systematic and comprehensive review process to identify literature to address the first 

four research questions of this dissertation; with each question building upon the answers of the 

preceding enquiry. A detailed review protocol was built around the research questions RQ1 to RQ4. 

The full protocol can be seen in Appendix B: Protocol for Systematic Review. Below I provide a synopsis 

of the review protocol. 

3.3.1 Synopsis of review protocol 

The protocol describes comprehensively the steps taken to address the scope of the literature search. 

Including initial identification of papers, abstract screening, and full-text eligibility. In the sections 

below, I detail each of the stages involved in determining papers to be included in the study.  

3.3.1.1 Initial manual search 

An initial manual search established the availability of information in the subject area. This was done 

using Google Scholar, Scopus, and IEEE search engines. The process involved looking at grey literature 

as well as open access material to identify papers relevant to the research domain and get a clear 

understanding of the key terms used in relation to the research topic. The key terms will be used to 

construct search string for the automated search. This method identified 25 gold standard papers 

relevant to digital capabilities and maturity model developing in Tertiary Education. See list of papers 

in Appendix: Included papers from manual search. 

3.3.1.2 Automated search using Scopus 

The automated search involved writing search strings using the key terms identified in the manual 

search, to pass through the selected search engine. The systematic review employed papers from only 

one search engine (Scopus, n.d.). Earlier versions of the strategy had suggested using several search 
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engines to eliminate the possibility of introducing bias associated with using a single source. However, 

Scopus content coverage published by Elsevier in 2017 (Elsevier, 2017) states that Scopus offers the 

broadest, most integrated coverage of peer-reviewed literature from over 5,000 publishers across all 

research fields. It is the largest abstract citation database, indexing publishers from other databases 

including Elsevier, IEEE, Science Direct, SAGE, Taylor & Francis among others; reasoning that it is a 

sufficiently powerful search engine to use for the purpose of this literature review. 

The second reason for choosing Scopus, was due to the magnitude of the search strings I constructed, 

as shown in Figure 3-1. Scopus was the only search engine that would accept a search string of that 

length. Other engines truncated the string after 15 strings, limiting the ability to replicate the search 

in other databases. The review was limited to papers published between 2012 to 2017. 

3.3.1.2.1 Search terms used 

Search strings were constructed for each research question RQ1-RQ4 using a combination of the 

alternate words and synonyms of the key terms identified, and Boolean logic. Figure 3-1 shows an 

example of the search string used to return papers for RQ1. The full search terms for all RQs can be 

seen in Appendix C: Search Strings. The number of papers returned from the selected database using 

these search terms are shown in Table 3-1. 

Table 3-1: Number of papers returned by Scopus using search terms 

Search terms No. of papers returned 

RQ1 3904 

RQ2 + RQ3 4980 

RQ4 11 

RQ4 Updated 46 

3.3.1.2.2 Inclusion/ Exclusion Criteria 

Papers identified in table 3-1 were subject to analysis by applying two sets of inclusion and exclusion 

criteria. The first set of criteria were question specific and reduced the result set as shown in Table 

3-2. The second set of criteria were general and applied to all the RQs.  

(( elements  OR  dimensions  OR  attributes  OR  characteristics  OR  constituents  OR  factors  OR  items  OR  facets  OR  as

pects ) AND  ( contribute  OR  affect  OR  add  OR  furnish  OR  aid  OR  assist  OR  benefit  OR  help 

OR  impart  OR  extend  OR  offer  OR  cause  OR  change  OR  influence  OR  sway  OR  impact  OR  strike  OR  "give-rise-

to"  OR  "chip-in"  OR  "lead-to" ) AND ( "digital capability"  OR  "digital literacy"  OR  "electronic capability"  OR  "electronic 

literacy"  OR  "ICT literacy"  OR  "eLearning"  OR  "e-Learning" ) AND (“maturity” OR “improvement” OR “growth” OR 

“ability” OR “capability” OR “maturation” OR “sophistication” OR “development” OR “matureness” OR “readiness” OR 

“ripeness”)) 

 Figure 3-1: example of search strings used to return papers for RQ1 

Note: Additional search strings for other research questions can be seen in Appendix C: Initial Search Strings 
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This question specific criterion included the use of Boolean logic to create statements of terms that 

were deemed as irrelevant to the question and topic area in general (e.g., ‘NOT’). This criterion was 

applied to the initial result set, within the search engine itself as an extension of the initial search 

string as shown in Appendix C: Search Strings. Applying the question specific criteria returned papers 

that were more relevant to the research questions. The number of papers reduced by 79.6% for RQ1, 

88.85% for RQ2 and RQ3 and 30.43% for RQ4.  

Table 3-2: Number of papers included after applying question-specific criteria 

Search terms No. of papers returned 

RQ1 796 

RQ2 + RQ3 555 

RQ4 9 

RQ4 Updated 32 

The next step involved further analysis of papers through the application of general 

inclusion/exclusion criteria presented in Table 3-3 below. After which, 184 papers were returned for 

RQ1, 243 for RQ2 and RQ3. RQ4 initially returned 9 papers in 2017, however this increased to 32 when 

the review was updated in 2023.  

Table 3-3: General Inclusion/ Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 

1.       Papers published in the last 5 years (between 
October 2012 to October 2017) 

1.       Exclude papers that were not originally written in 
English language 

2.       Papers that answer one or more of the 
research questions. 

2.       Incomplete papers or abstracts of an unfinished 
paper 

3.       Focuses on the elements of the Digital 
Capability framework 

3.       In the form of books and overhead presentations 
  

4.       Defines the elements that contribute to 
Digital Capability 

4.       Opinion pieces or viewpoints 
  

5.       Relate to any Capability Maturity model used 
in an educational environment 

  

3.3.1.2.3 Refinement of Included Papers 

A two-phase refinement process was then undertaken of papers included from the search results, 

which included a screening and eligibility exercise. The process aimed to discard papers that were not 

relevant to the study. 

3.3.1.2.3.1 Phase One Refinement (Screening) 

This first stage of the refinement process discarded papers easily identified as unrelated to the subject 

area. This was done by reviewing the title and abstract of each paper and deciding to mark it as 
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‘accept’, ‘reject’, or ‘not sure’ according to the inclusion and exclusion criteria (Table 3-3). The 

accepted papers, and those undecided on, were then included in the peer review process. The ‘accept’ 

and ‘not sure’ papers were screened again independently by two researchers in the field, to decide on 

a complete set of papers to be included in this phase of the study, while all the rejected papers were 

excluded. This was a very useful process because using RQ1 as an example, 796 out of 3,904 papers 

were eligible for the next phase of the study, meaning 80% of papers were rejected as irrelevant to 

study. The full screening documents for all RQs can be seen in Appendix D: Screening documents. 

3.2.3.2 Phase Two Refinement (Eligibility) 

The second stage of refinement aimed to discard papers from the remaining set that did not answer 

the research question. Eligibility involved reading the full-text research papers in detail. The result set 

of this process was a final set of papers that fully addressed the research questions and complied to 

the criteria.  

At the end of this automated search process, 115 papers were included for RQ1, 137 for RQ2 and RQ3 

and 28 papers for RQ4 as shown in Figure 3-2. 

3.3.4 Additional Papers Included 

A set of twenty-five papers were included in addition to the papers identified in the automated search. 

These papers were hand selected from the papers identified during the manual search. The decision 

was made to include them after reading the full text on the basis that these papers identified 

knowledge not found in the SLR. The intelligence derived from these papers would reinforce and 

further compliment the results of the review (Included papers from manual search). 

280 papers were included from the automated search, in addition to the 25 papers identified in the 

manuals search, making total of 305 papers included in the analysis. The complete list of included 

papers can be seen in Appendix A: SLR References. 

3.4 Results and Analysis 

In this section, I summarise the results of the systematic review and provide an analysis of the findings 

to suggest theoretical evidence that will be used to answer RQ1 to RQ4. Figure 3-2 summarises how 

papers were sorted through the review process. 
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Figure 3-2: papers included in review for each RQ 

After reading the full text of all included papers, a subjective analysis was undertaken to extract 

information that helped to answer the research questions RQ1 to RQ4. Table 3-4 shows the number 
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of papers used in the analysis of each research question.  A comprehensive data extraction sheet can 

be seen in RQ4 Updated Screening and analysis 

Appendix E: Data Extraction. 

Table 3-4: papers included in analysis for RQ1 to RQ4 

Research Question No. papers used in analysis 

RQ1: What elements contribute to DCM? 115 

RQ2: How do these elements affect the DCMiTI? }             
             RQ3: What is the status of research on DCM? 

RQ4: What is the status of research on DCM in Nigeria? 28 

Manually selected papers included in the review +25 

Total Papers included in Review 305 

 

Below I present the results and preliminary analysis of data gathered. 

3.4.1 Analysis of RQ1 data 

RQ1: What elements contribute to Digital Capability Maturity? 

This process was particularly extensive for RQ1 where the goal was to extract elements contributing 

to Digital Capability. In this process, I identified elements as terms that were explicitly mentioned, as 

well as a few that were implied as factors. Elements were extracted even if the paper did not go as far 

as directly addressing the element, but the simple presence of the element justified extraction. The 

body of knowledge from all the papers combined allowed each of the elements and sub-elements to 

be defined as presented in the GLOSSARY. Below I describe in detail, how elements were extracted, 

synthesised, and harmonised to answer the research question. 

3.4.1.1 Identification of elements contributing to DCM 

An overall analysis of the papers reviewed, found 498 distinguishable elements that affect Digital 

Capability. However, this initial result set contained a large amount of redundant data, meaning a 

synthesis of the data was necessary to arrive at a clear and concise result. Figure 3-3 presents the 3-

step data synthesis process. The first step after data extraction was to weight the data, according to 

the number of occurrences of each element. Out of the 498 elements that were found in 140 papers 

for RQ1 (115 + 25 papers from the manual search), the weightings revealed only 6% of the elements 

had 10 or more occurrences. While the remaining 94% of elements were less represented in the 

literature. Figure 3-4  shows the 28 most represented elements and their frequency of occurrence. 

137 
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Figure 3-3: data synthesis process 

 

 

Figure 3-4: most frequently mentioned elements 

3.4.1.2 Consolidation of elements 

A deeper analysis of the results observed a high number of tautologies. The terms lecturers, teachers, 

staff, teaching staff, instructors, tutors, educators, facilitators, and trainers are all used in different 

contexts to describe academic staff whose role is to teach. In essence they are using different 

terminology to refer to the same or similar concepts. These tautologies resulted in the large number 

of underrepresented elements, where tutor alone had a weighting of 26 but when combined with the 

additional 8 terms of like meaning, it had an overall weighting of 54. The second stage of the synthesis 

resolved this problem through a thematic analysis. The data from the initial result set were further 

analysed and consolidated according to themes, so that elements using different words to mean the 

same element, or elements that belonged to the same general category were placed together. 
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Tautologies were maintained to prevent bias from compromising the integrity of the result set. 

Notwithstanding, removing the tautologies would have no impact on the themes or their weightings. 

It does, however, preserve transparency and provide insight into the common terminologies used in 

the field.   

This stage of the synthesis was an iterative process, the first round of analysis discovered 21 themes. 

Subsequently the final consolidated result set contained 10 elements each with constituting sub-

elements as shown in Table 3-5. The overall weightings associated with each element are shown in 

Figure 3-5. 

The distribution of weightings indicates that 18.7% of the literature was related to learning, training 

& development, closely followed by resources, tools & content (13.7%), and then collaboration 

(11.1%). The least attention in literature is given to digital creation and innovation with (3.9%), 

external factors with (4.7%) and then digital identity and wellbeing with (5.7%). 
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Table 3-5: candidate elements and constituting sub-elements 

 
Theme Consolidated elements No. of 

elements 
Total 
weighting 

% 

1 External Factors External factors 26 54 

4.6512 Ministry 11 24 

2 Stakeholder Stakeholder 1 13 

9.5408 

Learner 3 55 

Tutor 9 54 

Others 21  38 

3 Personal skills Personal 45 114 

9.1234 Technical skills 18 39 

4 Digital Identity 
& wellbeing 

Wellbeing 12 26 

5.6649 Support 12 69 

5 Organisation Organisation 84 188 11.2105 

6 Infrastructure Infrastructure 13 32 

12.4031 

Connectivity 14 31 

Technology 45 131 

Usability 7 14 

7 Learning, 
training & 
development 

Learning 50 158 

18.6643 

Pedagogy 11 41 

Training & development 21 114 

8 Resources, tools 
& content 

Resources & tools 34 114 

13.7150 

Content 13 39 

Online communities 25 77 

9 Digital creation 
& Innovation 

Innovation 6 27 

3.9356 Content1 *13 *39 

10 Collaboration Communication 8 50 

11.0912 

Collaboration 9 59 

Online communities2 *25 *77 
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*Note: percentages are based on the thematic analysis, so individual elements may belong to one or more themes. As a 
result, the total number of elements in the table add up to more than 498. 

 

Figure 3-5: Distribution of weighting for each element 

 

3.4.1.3 Harmonisation of elements 

The last stage of the synthesis was a harmonization of the themes identified. It involved producing a 

descriptive narrative around each of themes based on the review of literature. This was considered 

the final result set Appendix G: Harmonised data. 

Table 3-6: stakeholders titles identified in literature 

TEI Stakeholder groups 

General stakeholders (non-specific) 

Learners 

Tutors 

Departmental heads 

Management/ leaders 

Administrators 

Librarians 

IT service staff 

Curriculum team 

Instructional designers 

Digital Champions 

Digital specialists 

Staff development team 

Equality and inclusion specialists 

Estate provision staff 

Government 

 

 

1 Content belongs to two different themes: Resources, tools & content and digital creation & innovation. 

2 Online Communities belongs to two different themes: Resources, tools & content and collaboration. 
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Another part of this harmonisation included listing the various TEIs stakeholders that were mentioned 

in the literature as shown in Table 3-6. Stakeholders were consolidated into the following groups: 

Government stakeholders, TEI management, Administrators, Technical staff, tutors, and learners. The 

notable observation was that there was no indication of educational technologists among 

stakeholders. This was an interesting finding given my lived experiences of the pertinent role they play 

in the deployment of digital programmes in TEIs. This gap in knowledge must be addressed to gain a 

reliable knowledge base upon which a DCMiTI will be built, therefore, I address this knowledge gap in 

further detail in Chapter Four. 

3.4.2 Analysis of data for RQ2 and RQ3 

RQ2: How do these elements affect the Digital Capability Maturity of Tertiary Institutions? 

This research question was intended to assess the way in the elements identified, impact on an 

institution digital maturity. 137 papers were reviewed, and the knowledge gained from reading these 

full text publications was consolidated into a narrative on DCMiTI which can be seen Appendix I: 

Synthesis of RQ2 Data in a narrative Appendix I: Synthesis of RQ2 Data in a narrative. 

In summary, the information extracted from reading these papers suggest that all the key findings 

listed in Table 3-7 have a positive effect on DCMiTI when they are considered and developed by the 

TEIs; and an inverse effect when neglected. 

Table 3-7: Summary of how elements impact Maturity of TEIs 

 Themes Key findings Studies 

1 External  
Environment 

- MoE 
- Cultural capital 
- Sociocultural factors 
- Level of digital literacy 

S10, S41, S42, 

S52, S58, S61, 

S66, S71, S84, 

S88 

2 Digital  

Environment 

(TEI) 

- Management responsibilities 
- Open learning philosophy 
- Well-defined and effective institutional frameworks that support continuously evolving learning environ-

ments 
- Attitude and motivation of learners is greatly influenced by management motivation (Institutional policies 

and incentives) 
- Consideration of wellbeing drives institutional policies 
- Physical elements impact sense of attachment and affect learner performance 

S3, S10, S22, 

S31, S32, S41, 

S52, S54, S58, 

S61, S66, S67, 

S71, S73, S88, 

S105  

3 Stakeholders - Learners, tutors, and management have been identified as key stakeholders  
- Each stakeholder is required to take responsibility of their role 

S10, S11, S28, 

S29, S31, S39, 

S41, S52, S54, 

S58, S61, S66, 

S71, S88 

4 Personal Skills - Individual skills affect quality of learning output 
- Information skills and literacy skills 
- Cultivation of skills facilitates integration of individuals into digital environments 
- Cultivation of high-quality skills are more conducive to learners when they are personalised 
- Positive attitudes towards learning improves enthusiasm and effectiveness 
- Frequent participation and reflection improve quality of participation and consequently quality of output 
- Recognition of learning outcomes for further studies or employment is motivation for learners to partici-

pate in digital learning 
- Understanding effects of technology misuse considered as new dimension of digital competence 
- Tutors’ pedagogical skills, including guidance notes and teaching content are essential to learning success 

S3, S10, S11, 

S18, S29, S31, 

S42, S52, S54, 

S58, S60, S61, 

S66, S67, S71, 

S84, S88, S105 
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5 Digital Well-

being 

- Technical support to helps users’ complete tasks 
- Training develops confidence and competency to perform tasks without help 
- Social works improve careers and shape identities of users 
- Support users by educating them on the possibilities and implications of technology overload 
- User friendly tools provide users with comfort in using software and prevent them from feeling over-

whelmed with options 

S22, S67, S71, 

S75, S84 

6 Infrastructure - Good infrastructure improves sharing across campus, helps acceptance and success 
- Networked platforms in teaching environments improve quality of learning and promotes cultivation of 

higher-quality talents 
- Technical support for hardware and software 
- Physical engineering improves performance using best fit for the institution 
- Design and visual components of learning can increase participation 
- Security and privacy (some issues can partly be handled by institutional or governmental policies) 
- Stakeholders’ knowledge of infrastructure helps development of competencies 

S18, S22, S41, 

S58, S61, S66, 

S71, S73, S78 

7 Learning, 

training, and 

development 

- Institutional support to facilitate use of technology in the learning process 
- Consideration of individuals well-being in using technological tools and devices 
- Learning strategies impact learner experience and attrition 
- Course organisation, learning materials and assessment instructions affect learning outcomes 
- It is important for learning providers and other stakeholders to define clear objectives and use evidence and 

good practice to improve learning strategies 
- Effective training improves skills in modern working environments 
- Active participation has positive effect on learning 
- Behavioural, cognitive, and emotional engagement impacts learning experiences 
- Quality of learning impact integration into labour markets 
- Stakeholders’ awareness of dealing with technology 

S3, S10, S11, 

S22, S28, S29, 

S41, S54, S58, 

S60, S71, S73, 

S78, S84, S88, 

S105 

8 Resources, 

tools, and 

content 

- Collaborative tools encourage participation 
- Digital learning tools are required to be high quality, inclusive and accessible 
- Choice of appropriate tools and teaching resources is a balance between pedagogical situation, learning 

objectives, functional tools, and finances 
- Choice of platforms and social networks can improve learner participation 
- Quality of content impact student motivation to learn 
- Tutors’ pedagogical practices when using technological impacts quality of the learning process 
- Learners exposed to information-educational environments develop improved skills 
- Work-integrated learning supports curation of competencies for career development 

S3, S18, S22, 

S33, S39, S42, 

S60, S61, S67, 

S71, S73, S75, 

S104, S105 

9 Digital 

creation and  

innovation 

- Stakeholders’ involvements and vision for integration of digital technology in learning delivery 
- Active participation in creative online expression 
- Frequency of collaborative contributions impacts quality of digital production 

S42, S58, S73 

10 Collaboration - Learner centric environments promote collaborative working 
- Collaborative working is influenced by learner attitude, learning style and work ethic relative to the external 

environment 
- Co-creation improves collaborative working 
- Collaboration with co-creator can lead to improved cognition 

S10, S22, S39, 

S54, S60, S67, 

S73, S104 

Note: serial number for the studies relate to publication which can be seen in Appendix E. 

RQ3: What is the status of research on Digital Capability Maturity? 

This analysis aimed to identify the various approaches that have been used to investigate the domain 

of Digital Capabilities within TEIs and possible solutions that have been applied towards effective and 

sustainable digital education. 

A total of 441 studies were identified as relevant to the research question. These results were then 

screened, and 250 studies were selected to be included in the review. A full list of references is 

available in Appendix A: SLR References. Just as observed in RQ1 and RQ2, the term Digital Capability 

was seldom used in academic literature between 2012 – 2018. However, elements identified in the 

classification were more prominently referred to in the included studies. Most references are to library 

services, ICT services and e-Learning. 
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The analysis of the studies took place in two steps: 

Step 1: The first step aimed to identify generally the approaches that have been used to support the 

development of DCMiTI.   

Step 2: The second step of analysis aimed to identify existing models and frameworks that have been 

used as approaches towards the development of DCMiTI. 

The first round of analysis found Individual Skills, namely literacies and competencies were the most 

popular themes in research, followed by library services, ICT services and eLearning.  

The second round of analysis draws back to the objective of the research which is the development of 

a maturity framework for tertiary institutions; I analysed specifically those studies that involved the 

analysis, design or development of models or frameworks. 21.6% of accepted studies fell under this 

category. 

Based on the pre-identified themes of DCMiTI, Individuals Skills received the most attention in 

literature. Various efforts have been employed towards the development of individuals skills to 

improve organisational capability such as workshops, seminars, and different types of training. 

Learning, training, and development was the most popular element, closely followed by the Tertiary 

Institutions, specifically the element of education policy (Weninger, 2017). 

3.4.3 Analysis of RQ4 data 

3.4.3.1 Summary of Results 

RQ4: What is the status of research on Digital Capability Maturity in Nigeria? 

This research question aims to uncover any existing guidelines on DCMiTI and report on the status of 

research in the context of Nigerian Tertiary Education. 

When the initial search string was run in 2017, I found 11 relevant papers, of which only 6 were 

accepted and available for analysis. In 2023, the same search string found 30 relevant papers of which 

28 were included in the analysis. This shows a percentage increase of 172.27% in the rate of 

publication between 2017 and 2023, suggesting that topics linked to DC received increased attention 

within the academic community as shown by the trend in Figure 3-6. 
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Figure 3-6: trend in publications between 2012-2023/ research effort towards DCMiTI in Nigeria 

Out of the (n=30), (n=1) was inaccessible and (n=1) was a duplicate therefore, (n=28) 88.57% of 

relevant papers were included in this analysis. 

Notably, among the papers included in analysis, 93% were journal articles and only 7% were 

conference papers as shown in Figure 3-7. Journal publications often provide comprehensive 

knowledge or exploration of a topic (Montesi and Mackenzie Owen, 2008), thus indicating the focus 

in TEI in Nigeria is on conducting in-depth studies contributing to academic understanding of the 

various pockets of elements that make up DCMiTI. There were no papers in which the concept of 

DCMiTI in Nigeria was investigated as a whole, thus suggesting the focus of research thus far has not 

delved into looking at holistic solutions to manage DC. 

Furthermore, the higher proportion of journal papers suggests some level of advancement in the 

subject matter, as the journal publications would have typically accumulated a significant body of 

research overtime (Montesi and Mackenzie Owen, 2008). This suggests the need to take a closer look 

into the sub-elements of DCM under investigation in the papers being analysed.  

 

 

Figure 3-7: portion of results from journal paper vs. conference papers 

7%

93%
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Figure 3-8 shows that 53.6% of the articles were published under journals of library philosophy and 

practise suggesting, that the most established areas of research in DCMiTI in Nigeria are Individual 

skills (IS) and Resources, Tools and Content (RTC). I dissect these topics in relations to the research 

questions in further detail in the next section. 

Figure 3-8: journals as an indication of research topic under DCMiTI 

Figure 3-9 shows the high percentage of co-authored papers (68%), suggesting the ability to work as 

a team, sharing ideas and knowledge, which indicates that authors in the Nigerian TEI landscape are 

actively engaged in collaborative research. We can thus assume that collaboration is a relatively 

common practise in the Nigerian tertiary education landscape.  

 

Figure 3-9 distribution of single authored vs. co-authored papers 

Notwithstanding, given that distribution is often influenced by expectations and norms of the field 

(Uddin et al., 2012); the presence of a good portion of single-authored papers (32%) within journals, 

suggests the ability and independence to conduct research which is potentially a useful attribute given 
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the numerous sub-elements of DCMiTI – suggesting TEIs in Nigeria, have the capacity to explore niche 

areas and pursue in depth research in each of the elements and sub-elements. 

Regarding the geographical sources of the publication data, I recall that Nigeria is divided into six (6) 

geopolitical zones to facilitate resource allocation across the nation, therefore Figure 3-10 shows the 

distribution of research efforts across the six geo-political zones. (n=3) papers anonymised the 

location of the TEIs under study, among the 25 papers which disclosed the locations, 24% were not 

specific to any physical location as these studies were distributed across the country, with one study 

distributed across Africa (although they had the highest number of participants from Nigeria).  

 

Figure 3-10 distribution of research effort across Nigeria’s 6 geopolitical zones 

Among the studies that were specific to a geographical location, the South-East indicated the highest 

research effort with 24% of publications focused on that region, closely followed by the South-West 

with 20% and the South-South with 16%. The North Central indicated 12%, North West had 4% and 

none of the research data came from the North East Zone.  This suggests that the Southern regions 

have given the most attention to academic endeavours in relation to DCMiTI, with the northern 

regions lagging.  

Summary of RQ4 data: 

▪ Most of the research effort regarding DCMiTI in Nigeria stems from the Southern geopolitical 

zones. 

▪ The North zones have shown increased research interest in publications related to DCMiTI 

between 2012-2023. 

▪ TEIs in Nigeria are actively engaged in collaborative research efforts. 
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▪ The most popular areas of research in Nigeria are in Library skills, literacy, and access to 

information, which in relation to DCMiTI correspond to Individual Skills (IS) and Resources, Tools 

and Contents (RTC). 

 

3.4.3.2 Review of Included papers for RQ4 

Before I proceed to answer the research question, I briefly summarise the content of the references 

included in RQ4 and their respective points in the narrative. While there is some overlap in the points 

covered by these references, each reference contributes unique perspectives and details to the 

discussion, offering a more comprehensive understanding of the status of DCMiTI in Nigeria. 

Integration of ICT in Tertiary Education 

The benefits of utilizing Information and Communication Technologies (ICTs) in education have been 

emphasized. Asiyai (2014) emphasizes the advantages of this integration, including improved 

instructional quality and expanded research opportunities. Technology integration also caters to 

diverse learning styles and fosters collaborative networking opportunities. However, several barriers 

hinder the seamless integration of ICTs in educational institutions, including governmental attitudes 

towards ICT policy, inadequate funding for ICT facilities, and low levels of ICT literacy among students 

and lecturers. Nonetheless, several TEIs have actively embraced this shift, forming collaborative 

partnerships with digital resources (Asiyai, 2014), to ensure continuous access to RTC (Resources, 

Tools and Content). 

Individual Skills (IS) 

Capacity building efforts and digital literacy are the most popular research topics in Nigeria, with a 

particular focus on equipping librarians with essential skills to support other TEIs stakeholders with 

enhancing digital literacies and access to resources(Edewor, 2020; Itsekor and Iwu-james, 2012). 

Digital literacy, media literacy and communication literacy have all been researched distinctly and 

while they share some common elements, they serve distinct purposes and empower individuals in 

various ways: digital literacy enabling technology proficiency, media literacy fostering critical media 

consumption, and information literacy facilitating effective information management, all contributing 

to individual skills development (Aduloju, 2019; Uche, 2020). 

The development of individual skills empowers tutors and non-academic staff in their mission in 

teaching, learning, research, and learners with more knowledge, improved communication, access, 

and global networking and community building. Furthermore, one study reported that librarians with 
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digital literacy skills experience enhanced job satisfaction and career progression (Itsekor and Iwu-

james, 2012). 

While the literature emphasizes literacies in the context of librarians (Edewor, 2020), there is a general 

understanding of the need for skills development among all stakeholders to support them in making 

informed decisions about digital resources and content creation. Further linking (IS) to Resources, 

Tools, and Content (RTC); as well as Creation and Innovation (C&I).  Overall,  training programmes for 

learners and tutors are essential to ensure the continuous development of digital skills and realise 

effective digital education in the Nigerian TEI system (Owo & Udoka, 2021). 

Some studies have reported accounts where learners possess high levels of digital literacy skills but 

encounter challenges in utilizing their skills effectively due to limited connectivity, power supply, 

inadequate resources, poor maintenance of resources among other inhibiting factors(Ogegbo and 

Tijani, 2023; Adisa et al., 2018). 

Learning, Training and Development (LTD) 

Training has been reported to improve literacy among librarians in various domains, and enhancing 

their ability to engage with technology, critically assess media content, and effectively find, evaluate, 

and use information. Edewor (2020) underscores the significance of these endeavours, highlighting 

the transformative impact of training programs on librarians. Through targeted initiatives, librarians 

have undergone a substantial transformation, emerging as proficient navigators of modern 

technology. This heightened digital literacy extends beyond the library, benefitting the broader 

community which libraries serve (Itsekor and Iwu-james, 2012). 

TEI have developed strategies to encourage learners to engage in self-directed learning, as they 

uploaded learning materials on messaging groups and the institutions e-learning platforms. However, 

quality of teaching and assessment is often constrained by irregular power supply, poor internet 

connection, high data costs and some students’ limited digital skills. Recommendations have been 

made to focus efforts on educational technology training for all stakeholders and enhancing digital 

education programs to enable the benefits of DC to be fully realised (Ogegbo and Tijani, 2023). 

Ogundele (2019) argued that pedagogical approaches by tutors are outdated and not compatible with 

global innovations and limited digital facilities do not allow for the effective and efficient delivery of 

digital programmes, suggesting capacity building as a solution and further highlighting the significant 

relationship between tutors’ digital literacy and the quality of digital education provided. 
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Following the Covid-19 pandemic TEIs in Nigeria came to terms with the possibility of disruptions in 

face-to-face teaching and focused additional efforts on digital education (Owo and Udoka, 2021), 

considering the utilisation of online assessments to reap the benefits of monitoring learners progress, 

and the provision of immediate feedback to the learners (Lu et al., 2023; Yusof et al., 2022). All of 

which would further develop both the TEI and the learner’s capacity to engage in digital education, in 

view of this, Lu et al. (2023) recommended TEIs should develop workable policies that will encourage 

the effective use of digital capabilities (Lu et al., 2023). 

Omeh explored using innovative pedagogy, namely a combination of context-based learning and 

problem-based interspersed with live online tools (Google Classroom and Google Meet) and reported 

learners’ academic achievement significantly as well as their self-efficacy (Omeh et al., 2022) 

In summary, to achieve effective digital education as well as assessment, government needs to invest 

more on educational technology and providing adequate ICT facilities in TEIs, as well as offering 

suitable trainings for tutors (Yusof et al., 2022; Ukwoma et al., 2016; Okidi and Udoh, 2021). 

Infrastructure 

Infrastructure plays a critical role in ensuring effective digital literacy and education. Adequate 

internet connectivity, access to ICT facilities, and incentives for educators to utilize digital tools are 

vital components for successful DCMiTI. Addressing these infrastructure challenges is pivotal for the 

efficient access to online resources and successful deployment of digital programs (Ternenge and 

Kashimana, 2019). 

Infrastructure limitations also loom large as a substantial hurdle. Adisa et al. (2018) expand on these 

challenges, citing issues such as restricted access to relevant information, software complexities, and 

unreliable internet connectivity. Inadequate funding for ICT facilities further exacerbates these 

concerns, hampering the development of a robust infrastructure for the development of DCMiTI 

(Ternenge and Kashimana, 2019; Adisa et al., 2018; Okeji and Mayowa-Adebara, 2021).  

Government investment in ICT infrastructure is crucial for effective learning, however many TEIs 

mention government support as a limitation, along with lack of policies promoting digital literacy skill 

development to ensure that digital skills are not limited to those undertaking specific ICT related 

courses. 
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Resources, Tools, and Content (RTC) 

Ojeniyi (2016) investigated the impact of skills on resources and found a positive significant 

relationship between digital literacy and the use of online resources. Many tutors reported high digital 

literacy skills in General Computer Operation, Internet Browsing, Internet Searching and Computer 

Appreciation. E-Mail and website were the most often used e-resources among lecturers however, 

they also reported erratic power supply and poor internet connection as some of the major challenges 

encountered in the use of e-resources (Ojeniyi and Adetimirin, 2016). 

Aduloju (2019) draws attention to incomplete integration of digital skills into the educational 

curriculum, noting that while there is growing awareness of importance of digital skills, its 

incorporation into academic programs remains inadequate. While there has been a growing 

awareness of the importance of digital transformation and the ability to deliver digital education, 

many TEIs are yet to fully embrace it as an integral part of their programs (Marcel-Okafor and Okafor, 

2020).  

Studies revealed that many learners and tutors have a high level of awareness regarding the concept 

of open educational resources (OER) and demonstrate a substantial utilization of various types of OER. 

However, it was often poor electricity supply, inadequate internet connectivity, and a lack of support 

that rendered these available resources ineffective (Oseghale, 2023; Wiche and Ogunbodede, 2021). 

Research further argued that without adequate internet facilities, learners would not be able to fully 

utilize online resources, tools, or content. 

Additionally, learners who possess the skills but lack the necessary resources and tools have 

increasingly turned to personal mobile devices for both educational and communication purposes. 

This highlights the current role of mobile devices in accessing academic materials and staying 

connected (Baro et al., 2019; Edewor, 2020). 

Collaboration 

Asiyayi (2014) discussed digital education as an opportunity for collaborative networking and 

collaborative research. Considering collaboration from a slightly different perspective, several 

Nigerian universities have proactively forged collaborations with virtual book organizations and online 

repositories. These collaborative efforts have ensured continual access to an extensive repository of 

digital resources. By partnering with organizations such as SciVerse's ScienceDirect and the Nigerian 
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Research and Education Network (NgREN), universities have broadened the horizons of access to 

knowledge and literature (Betiang and Akpan, 2018). 

Creation and Innovation (C&I) 

Furthermore, digital literacy has been recognized as a catalyst for research publications and the 

development of policies that encourage content creators to remain at the forefront of digital content 

creation and innovation (Amuche et al., 2020). 

Tertiary Institution 

Many researchers have recommended the support DC initiatives with recognition reward schemes to 

encourage internal stakeholders to engage with LMS and other digital tools and resources (Amuche 

et al., 2020; Adisa et al., 2018; Betiang and Akpan, 2018). Furthermore, organisational growth has 

been linked to strong policies and institutional culture (Enakrire, 2021). 

To summarise the review of papers included in RQ4: What is the status of DCMiTI in TEIs in 

Nigeria - Learning, Training, Development, and Individual Skills have reflected substantial progress 

driven by focused efforts within the research and library community. The integration of ICTs in 

education has further enriched the literature landscape, with the advent of Covid-19 further 

exasperating the efforts and many researchers offering solutions towards enhancing effective digital 

education delivery. The solutions have ranged from increased efforts on capacity building, stabilising 

internet connectivity, varied pedagogical approaches, enhancing digital education programmes, 

curriculum, and facilities, supporting the efforts with institutional policies and support, recognition 

reward schemes to encourage and motivate tutors as well as external factors such as erratic power 

supply and government support. Many of which have reported successful outcomes such as the 

positive impact of skills development and training on the quality of instruction. However, challenges 

persist, including infrastructure limitations, curriculum gaps, inconsistent and inadequate funding, and 

power supply. 

All studies included in this review were outcomes of empirical research and although the key research 

aims of the studies differed, the critical analysis of the results in all studies suggested the existence of 

the undeniable web of relationships between elements and sub-elements; equivalent to that 

presented in the results of the other research questions addressed in this review. One element cannot 

be discussed as a standalone and the elements and sub0elements are always reported in relationship 
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to one another suggesting that understanding the relationship between elements is a key to proffering 

a suitable and effective solution. 

Furthermore, the review of RQ4 papers concludes that despite the various pockets of elements and 

sub-elements and solutions recommended, the literature showed no evidence of a holistic solution or 

structure to supporting DCMiTI in TEI in Nigeria. 

3.4.5 Interpretation of Results 

Given the aim of the review, in this section I consolidated the body of knowledge built upon evidence 

from the included literature. I present an interpretation of the data as: the elements contributing to 

DCM, the relationships between them, and the link between DCM and digital education. 

3.4.5.1 Generalisable Knowledge on DCMiTI 

The search for ‘Digital Capability Maturity’ (DCM) in literature indicated that the concept has not been 

studied as a holistic concept in previous studies. The literature search could not identify a clear and 

concise definition of that could be used in relation to this study. Farid et al. (2015) argued “… it is still 

difficult to find a complete and comprehensive definition of e-learning from existing literature”. The 

same applies for DC. However, several terms are used to express the various ideas that make up the 

concept of Digital Capability, such as digital literacies (Jisc, 2014), digital competence, eLearning 

among others. 

Capability itself is an evolutionary term that applies across various contexts. Capability describes a set 

of academic and professional practices sanctioned by various, constantly evolving digital technologies 

(Jisc, 2014). This contextual application of DCM has given rise to different definitions in the context of 

individual capabilities often referred to in literature as literacies; organisational context (Sandburg, 

2014; Killen et al., 2017), teaching and learning (Chowdhury and Chowdhury, 2003; Marshall, 2006) 

and more specifically e-learning (Marshall, 2006). While maturity is the ability to sustain efficient and 

effective utilisation of those capabilities. 

The inconsistent nature of the definitions above justified the construction of a comprehensive 

definition for Digital Capability that will be referred to in the context of this endeavour. I used an 

informative technique (W3Consortium, n.d.), to define DCM as stated below.  

Digital Capability Maturity in the context of tertiary institutions is defined in this study as: 
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The ability of an institution to sustain effective and efficient use of digital assets to support teaching, 

learning, and working, through continuous evaluation, selection and adoption of new technologies 

and acquiring necessary skills, for full utilisation. 

3.4.5.1.1 Elements contributing to DCMiTI 

The composition of Digital Capability was identified through an analysis of 140 studies and found to 

consist of ten key elements : (1) External Factors, (2) Stakeholders, (3) Individual skills, (4) Digital 

Identity & Wellbeing, (5) Organisation (TEI), (6) Infrastructure, (7) Learning, training & development, 

(8) Resources, tools & content, (9) Creation & innovation and (10) Collaboration, each with a definition 

and set of constituting sub-elements Appendix H: Table of elements and supporting literature. 

Individually, the elements/ sub-elements that constitute Digital Capability have been researched, and 

various methods have been employed to develop such elements within the TEI setting. Development 

of Individual skills is the most common area of research starting with basic tutorials (Pretorius, 2018), 

workshops and training programmes (Barnard et al., 2019; Cook et al., 2018; Ranieri and Bruni, 2018) 

aimed at enhancing stakeholders digital skills. Creative problem-solving skills and thinking heuristics 

to develop creativity have also been adopted (Belski and Belski, 2018).  Storytelling (Wei and Hu, 

2018), visual analytics and virtual reality (Hammang et al., 2018) have been a prevalent method used 

to strengthen learners’ abilities (Stenliden et al., 2019); as well as the constructive engagement with 

social media such as Twitter in making positive contributions to teaching (Emeterio et al., 2018; Deaves 

et al., 2019). Also, various pedagogical approaches (Goforth et al., 2018; Talib, 2018) and strategies 

have been leveraged to support learners’ creativity (Fonseca et al., 2017; García et al., 2018). It is also 

worth to note the use of gamification has been reported as a popular didactic strategy for the 

development of digital literacies (Quinde et al., 2018). 

I consider the notable absence of Educational Technologists (ET) from DCMiTI stakeholders a gap in 

the knowledge base upon which the proposed structure will be developed. Given my lived experiences 

I academic setting where the ET plays an important role in the deployment and support of digital 

programmes. Therefore, the close this knowledge gap, I will explore this finding in further details in 

Chapter 4. 

However, a limited amount of research is available in which the elements are investigated holistically. 

To this end, I report my interpretation of the data analysis and knowledge gained as a theoretical 

concept with a supporting narrative available in Appendix I: Synthesis of RQ2 Data in a narrative. 
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Furthermore, there may be a knowledge gap in the key roles that contribute the DCMiTI because the 

results failed to show up educational technologists whom I know from my lived experiences in 

academia play a significant role in supporting the deployment and maintenance of digital 

programmes. Therefore, I investigate this finding further in Chapter Four. 

3.4.5.1.2 An Ideal Digital Learning Environment 

The concept of the Ideal Digital Learning Environment (IDLE) is a theoretical model resulting from the 

synthesis and meta-analysis of the papers included in the literature review. 

Modern-day learning occurs all around us, not only within the classroom; this modern learning space 

is what the IDLE represents Figure 3-11. A typical IDLE consists of clusters of external environments, 

with each cluster representing a geographical region. The layers of the environment are porous 

allowing the transfer of information, knowledge, and skills from one External Environment (EE) to 

another, between layers of the EE or event between the environment and the pool in which the rest 

of the world resides, this includes industries, homes etc. The external environment is concerned with 

social, cultural, socio-economic, and socio-cultural elements that impact learning, as well as public 

policies on education and the role of the government agencies and ministries. Within this socio-

cultural setting resides the TI layer; concerned with institutional norms, organisational structure, size, 

and facilities. The TI layer also includes corporate strategies, leadership, organisational goals, and 

practice guidelines. Internal cultural and social values, ethical guidelines, and accountability measures. 

This also includes division of labour, recognition reward schemes, adoption of best practices, and 

teaching culture: manageability, sustainability, and financial capacity. 



  

- 86 - 

 

Figure 3-11: An Ideal Digital Learning Environment (IDLE v0.4) 

Among the primary concerns of the TI is that of well-being. A learning environment that considers the 

identity and overall well-being of its members by providing a safe, secure, and comfortable learning 

space would stimulate learner's involvement and encourage active participation in the learning 

process. Also, a safety net in the form of technical support would provide the assurance that help is 

available. It is very much a hierarchy of needs; if an institution takes care of its learners by realising 

their policies and providing basic needs, then the learners can take care of themselves and achieve 

their learning goals.  

Furthermore, having a digital presence and belonging to a group, for example, as a learner of an 

institution, you may belong to a social network group for members of the institution. That sense of 

belonging again fulfils some basic human need and positively impacts the learner's sense of well-being, 

and by design improves their willingness to contribute to the online collaborative discussion (Gui et 

al., 2017; Ishkov and Leontiev, 2015; Klampfer and Köhler, 2013). Increasing the likely hood of 

cocreation of digital content and consequently enhancing collaboration and the quality of such 

content (Ishkov and Leontiev, 2015). Conversely, an overabundance of technology can lead to lower 

productivity (Barbas et al., 2014). However, institutions who encourage a culture of best practice can 

empower leaners to minimise the adverse effects of technology and provide a safe climate for 

members of learners (Birzina et al., 2012).  
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Infrastructure is among the responsibilities of the TI although it stands as a layer on its own and is 

concerned with basic physical structures, network infrastructure, connectivity, hardware, software, 

and usability supporting the processes that occur with the TI. Furthermore, the TI is responsible for 

ensuring adequate and productive Infrastructure, providing a fluid environment and minimising 

potential barriers to successful usage of technology. Infrastructure is inclusive of hardware, software, 

and communication tools.  

Therein lies the primary objective of 'Learning, training and development', this is the core focus of the 

model, and for that to occur successfully, a secure and fluid infrastructure must be in place. Individuals' 

skills are the most popular area of research and potentially the most impactful on DCMiTI. However, 

individual skills and limited by the resources, tools and content that allow learners to access learning 

materials, collaboration culture that encourages and facilitates collaborative working and learning 

within the institution. 

In summary this IDLE would be the optimal environment in which effective digital education could 

occur, not only with a single organisation but across multiple organisations, across borders of different 

External Environments. This concept delivers the vision for TEIs who focus efforts on continuous 

development of digital capabilities. 

3.4.5.1.3 The Relationship between elements 

The review indicates the elements and themes contributing to DC are interrelated, and the 

relationship can be described as a web where none of elements or sub-elements are mutually 

exclusive. Studies always discuss one element with another element/sub-element, seldom does a 

study discuss an element in isolation. Given the nature of this relationship, the elements contributing 

to DCMiTI may be described as an ecological system (Shengquan and Li, 2006). 

Shengquan and Li (2006) described ecological systemic change theory as an environment in which 

significant changes in one element requires at best consideration and in most cases, changes in other 

elements. Elements contributing to Digital Capability are not mutually exclusive. Division of elements 

into separate parts without relationships will not necessarily lead to improvement.  

In practice, embedding elements of DCM within the context of TEI has already begun. However, 

successful implementation of such maturity strategies would require a targeted and well-defined 

supporting structure. This further supports my initial assertion that using the concept of maturity as a 

lever to guide the development of DCM would yield positive outcome. It would lead institutions to a 

strategy where the elements and sub-elements are matured in parallel – to result in overall Capability 
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Maturity. Thus, suggesting that using DCM to achieve more effective impact on digital education, 

requires implementation of a model that adopts the ecological system perspective. 

3.4.5.1.4 Status of research on DCMiTI in Nigeria 

The review of DCMiTI in Nigeria did not identify any research efforts to suggest the existence of a 

multi-variant solution to mitigating the issues associated with technology integration in teaching and 

learning within TEIs. Nor did the review uncover any holistic research efforts towards DCMiTI, or any 

similar overarching concepts or solutions.  

Similar to the answers to RQ2, the review identified are pockets of research on individual elements as 

reported in section 3.4.3.2 Review of Included papers for RQ4. In summary, In the realm of Nigerian 

literature, several noteworthy achievements and developments have come to the fore. A primary 

accomplishment lies in the concerted efforts towards capacity building and digital literacy. Within this 

context, the research community, particularly librarians, has dedicated substantial attention to 

acquiring essential skills that can propel sustainable community development. These endeavours have 

yielded tangible results, particularly through targeted training programs. Such programs have proven 

instrumental in elevating Individual Skills. 

As a direct consequence of this enhanced Individual Skills, librarians have become proficient in 

engaging effectively with modern technology. They now possess the competencies required to 

navigate the digital landscape and leverage digital tools to advance the field of literature. This 

capability has not only empowered librarians but has also extended the reach of literary resources 

and services to the broader community. 

Furthermore, there is clear recognition of the advantages associated with the integration of 

Information and Communication Technologies (ICTs) into educational practices. This strategic 

integration has brought about improvements in the quality of instruction, making it more adaptable 

to diverse learning styles. In addition, it has facilitated collaborative networking and research 

opportunities, which are pivotal in advancing the scholarly pursuits within Nigerian literature. 

However, challenges persist, including limited skills in many areas and among different disciplines with 

TEIs, availability of necessary hardware and software, unstable internet connectivity and irregular 

power supply among other systemic issues (Adisa et al., 2018; Ogegbo and Tijani, 2023; Okeji and 

Mayowa-Adebara, 2021). Addressing these challenges remains imperative for TEIs to fully harness the 

potential of digital tools and technologies in advancing education and sustainable development. 
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The review identified the following elements impacting the development of DCMiTI in Nigeria: 

1. Stakeholders assuming their full responsibilities 

2. TI management providing explicit support and motivation 

3. Adequate infrastructure to aid digital education initiatives 

4. Development of individual’s skills for learners and tutors 

5. Inadequate power supply  

6. Appropriate Resources, Tools, and Content 

7. Technological acceptances and attitudes toward change 

8. Government attitudes towards existing ICT policies 

9. Insufficient government investment 

The advancements towards integrating technology in teaching and learning in Nigeria are promising 

and suggest the DC is recognised in Nigeria and continuous efforts are being made to developing 

capabilities in TEIs with the anticipation of delivering effective digital education. 

However, I argue that none of these solutions look at DCMiTI from a holistic perspective as I am 

proposing in this dissertation, therefore, the elements identified in this review have been grouped 

into a classification of elements which I will exploit in future studies. 

3.4.5.2 The Link between DCM and Digital Education Delivery 

The knowledge gained from this review suggests that developing DCM would have a multitude of 

positive effects on the maturity of a TEI. Taking 'Digital Identity & Well-being' as an example; a TI that 

considers the identity and overall well-being of its members by providing a safe, secure, and 

comfortable learning space would stimulate learners’ involvement and encourage active participation 

in the learning process (Diep et al., 2016). Also, a safety net in the form of technical support would 

provide extra comfort in knowing that if unable to progress, there is help available (Besseah et al., 

2017). 

In addition, developing DCM would include ensuring stakeholders have a digital presence. This means 

belonging to a group, for example, as a learner of an TEI, you may belong to a social network group 

for members of the TEI. That sense of belonging again fulfils some basic human need and positively 

impacts the learner’s sense of well-being, and by design improves their willingness to contribute to 

online collaborative discussion. Increasing the likely hood of co-creation of digital content and 

consequently enhancing collaboration and the quality of such content (Gui et al., 2017). 
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On the other hand, learners who overindulge in digital technology are susceptible to adverse effects, 

which could result in lower productivity. However, TEI hold the ability to minimise these effects by 

empowering them with knowledge of best practice, and further supporting that with institutional 

policies around safeguarding the well-being of their members (Gui et al., 2017; Bertot, 2016; Clarida 

et al., 2013). 

It can be said that a digitally mature institution is a TEIs that focuses on digital capabilities 

development. Digitally mature institutions stand to provide improved skills development, improved 

productivity, and better innovation through increased collaboration. 

A digitally mature institution would make positive contributions towards increasing learners’ interest 

in a wide range of subjects through technological innovations and consequently achieving improved 

quality of education and outcomes. The knock-on effects would help address the problem of 

technological investment without visible returns. 

The level of knowledge transfer in a digitally mature institution is far more than that of a TEI where 

access to digital tools and platform is limited. Therefore, the knowledge gained in such an institution 

would empower learners with a plethora of skills that can be applied worldwide and provide them 

with more opportunities to thrive in the modern dynamic economy. 

Given the rigorous and systematic consideration of the contributing elements towards DCMiTI, it is 

evident that developing DCM would greatly contribute to improving the quality of digital Education in 

many ways, while also maximizing the benefits of already existing technology and tools. 

3.4.5.3 Existing Maturity Models in TEIs 

With respect to the use of models and/or frameworks that support the improvement of individual 

elements, frameworks have been used to guide the development of necessary skills and competencies 

to equip stakeholders with the skills required for the modern world (Alkema et al., 2018; Somabut and 

Chaijaroen, 2017; Civilcharran and Maharaj, 2018). Some examples are, blended learning frameworks 

for curriculum design and professional development (Hannaway and Steyn, 2017; Mirriahi et al., 

2015). 

Digital inclusion policies, institutional e-learning policies, and global education frameworks such as the 

EU policy framework have been designed to encourage and support digital competencies as a solution 

closing the digital skills divide (Roushan et al., 2016; Weninger, 2017; Casanueva-Reguart, 2013). 

The systematic review uncovered papers reporting on education maturity models where researchers 

have reviewed and compared the strengths and weaknesses of existing models (Duarte and Martins, 
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2013; Carvalho et al., 2019), most of which pre-date the inclusion criteria of the SLR reported in this 

dissertation. Thes earlier models were all based on CMM/CMMI and addressed focus areas such as 

Information Systems Curriculum (White et al., 2003) , On-line course planning and assessment 

(Neuhauser, 2004), student learning (Thompson, 2004), computer science teaching (Lutteroth et al., 

2007) , HEI management and benchmarking (Dounos and Bohoris, 2007). Among the shortcomings of 

previous models were focus on a specific entity, many of them are proposed but did not go as far as 

presenting process areas thus the proposed process areas may not fir the reality in HEIs. The proposed 

models that focus on teaching did not align with the process of management and administration of 

the TI and the last criticism is that reference models indicate which attributes an organisation must 

show; however, they do not indicate how they should be implemented to achieve maturity (Duarte 

and Martins, 2013; Carvalho et al., 2019). 

Table 3-8 summarises maturity models in HEI that were included in the SLR. The Mobile-Learning 

Evaluation Framework (MLEF) was designed to support HEIs with embedding mobile-learning policies 

to enhance learning experience for students. The proposed framework included four process areas 

but did not go as far as suggesting how maturity may be achieved (Murphy and Farley, 2012). 

Other models such as the Student Engagement Success Retention Maturity Model (SESR-MM) (Clarke 

et al., 2013), the Knowledge Management Capability Assessment (KMCA) (Demchig, 2015), the Quality 

Assurance System (QAS) (Chalaris et al., 2017) and; the Higher Education Institutions Maturity Model 

(HEI-MM) (Carvalho et al., 2019) are all limited to specific focus areas as shown in Table 3-8 and do 

not capture the elements that represent the Digital Capability of the institution as a whole; 

furthermore many of these models are proposed and have not gone as far as suggested process areas. 
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Table 3-8: summary of existing models in HE found in SLR 

Model Author/year Focus area Reference  
model 

Levels of 
Maturity 

Areas 

MLEF (Murphy and 
Farley, 2012) 

Mobile Learning in 
HEIs 

CMM - 4 

SESR-MM (Clarke et al., 
2013) 

Student 
engagement 
success and 
retention in HEIs 

- 5 Variable 
number of 
dimensions 
per level 

eMM (Marshall, 2013) e-Learning (Online-
courses) 

CMM/ 
CMMI 

5 5 

KMCA (Demchig, 2015) Knowledge 
management 

CMM 4/5 4 areas with 
varying sub-
categories 

Jisc (Killen et al., 
2017) 

Digital Capabilities 
in HEIs 

- - 6 Elements 
with variable 
sub-
categories 

QAS (Chalaris et al., 
2017) 

Quality Assurance 
Evaluation 
Procedures in HEIs 

CMMI/BPM
M 

- 7 

DCMM (Kozina and 
Kirinic, 2018) 

Digital Business 
transformation 
management in 
TEIs 

CMMI 5 6 

HEI-MM (Carvalho et al., 
2019) 

Information 
Systems 
management 

- - - 

Proposed 
DMFHEI 

(Đurek et al., 
2019) 

Digital Maturity 
Framework for 
HEIs 

CMM - 7 

 

Marshall and Mitchel presented their initial research on an e-Learning Maturity Model (eMM) that 

was based on the CMM, in which the affordances of Capability Maturity were used to improve the 

efficiency of e-Learning processes within Higher Education Institutions to improve the overall quality 

of e-Learning. Their eMM incorporates the five levels of maturity and it measures them across five 

process areas: learning, development, coordination and support, evaluation and organisation 

(Marshall, 2010). Furthermore, the model has been applied in practises to assessment a TEI in New 

Zealand (Marshall, 2006, 2005). The model is comprehensive and the updated versions which 

supported the identification of good practice from 2013 were captured in the SLR (Marshall, 2013). 

However, although the eMM is more comprehensive than other models because it captures process 
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areas and proposes maturity steps; it is still limited to a specific focus area of online courses/ e-learning 

and does not adequately represent the concept of DCMiTI that is being addressed. 

The Joint Information Systems Committee (Jisc, 2014) designed a digital capabilities framework 

initially as part of literacies project which extended to include the overall organisational capability. Jisc 

eloquently defines the DC of an organisation as "the extent to which the culture and infrastructure of 

an institution enable and motivates digital practices" (Killen et al., 2017). The framework presents six 

elements of Digital Capability in higher education with limited scholarly research to support the 

framework or source of process areas used to assess capabilities. While findings from the review add 

credence to Jisc’s model of the digitally capable organisation they do not fully align with the elements 

of DCMiTI captured in this review. Furthermore, Jisc’s model does not represent a pathway to maturity 

and when asked to comment they were not willing participate in this investigation. This suggested 

additional investigation was necessary to theoretically underpin the inclusion of elements and 

explicitly propose a pathway to maturity. 

There is a Digital Capability Maturity Model (DCMM) (Kozina and Kirinic, 2018) designed to support 

digital business transformations, the model consists of 5 maturity levels and attempts to assess 6 areas 

of business transformation based on a combination of process areas from another model. After 

reviewing literature on DCMiTI, I suggest the proposed model is heavily focused on business strategy 

and risk transformation and limited consideration of teaching and learning is made. Furthermore, one 

of the criticisms this research aims to address is the issues of building model on predecessors without 

a rigorous review and consideration of the elements required to address the problem domain 

(Kohlegger et al., 2009). 

Lastly, Durek (2019) proposed a Digital Maturity Framework for Higher Education Institutions 

(DMFHEI) in which he proposes analysing the maturity of ICT in HEIs to determine their readiness for 

digital engagement; and although the proposal aligns well with the objectives of this research, the 

proposed framework was not implemented, and the paper concludes with a methodology. This 

further supports the objectives of this research as other research have also identified the need for 

such a framework. In further critique of the DMFHEI, it provides little background research and 

supporting little justification for why the 7 areas suggested are considered appropriate to measure 

digital capability; although the proposal suggests engaging in qualitative research techniques with 

appropriate participants to reach a consensus. 

In summary, in the realm of Tertiary Education, there is currently a lack of comprehensive research 

efforts that thoroughly investigate the elements contributing to DCM. Existing endeavours in this area 

largely build upon previous work and considering the relative newness of the concept of digital 
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capability, a comprehensive research effort is necessary to fill this gap and provide a comprehensive 

understanding of DCM in the context of Tertiary Education. Furthermore, there is currently no model 

available that offers a comprehensive pathway to digital maturity within the context of Tertiary 

Education. 

The limited availability of such results from Nigeria may be attributed to various factors. It could be 

due to a lack of widespread dissemination of research work in this area, or due to the deliberate design 

of the study whereby result was restricted to papers published within a specific timeframe, from 

Scopus; or it could reflect the current state of digital initiatives in the region. Nonetheless, the DCMiTI 

structure proposed in this thesis, does not exist even outside the scope of Nigeria since the foundation 

of the research is the elements contributing to DCMiTI as comprehensively investigated and reported 

in this dissertation. 

3.5 Summary of Systematic Literature Review 

This chapter reported an extensive systematic review investigating the current body of knowledge on 

DCM, its composition and impact on digital maturity in TEIs. The review was intended to better 

understand the status of research in the field and determine the prospects of using the affordances 

of Capability Maturity as a mechanism for developing institutional maturity in TEI in Nigeria and 

consequently supporting digital education. The review findings can be summarised as follows: 

1. There was limited research effort in DCM between 2012 - 2017, particularly in relation to Higher 

Education Institutions. However, the review uncovered the composition of DCMiTI, which I 

aggregated into to a classification of 10 elements.  

Furthermore, the review suggests that all the elements/sub-elements, have a positive effect if 

addressed adequately and an inverse effect otherwise. 

2. The relationship between elements resembles that of an ecological system (Shengquan and Li, 

2006) in which elements must be developed in parallel to achieve overall process maturity. 

3. Individually, the elements have been researched, and various methods have been employed to 

develop them within TEIs. There is also considerable knowledge on the positive impact of the 

presented elements in terms of improving productivity and efficiency in TEIs; as well as evidence 

on its positive effect on education outcomes, thus providing sound reason to further investigate 

this area of research. 

4. Various models have aimed to develop different aspects of digital maturity, however there was 

no literature found on DCMiTI, where elements are considered holistically. The only digital 
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capabilities framework that was available was the Jisc framework, which is largely not an academic 

undertaking but, moreover, has no emphasis on a clear pathway to maturity. 

Among existing eLearning models in education, the eMM was prominently featured in literature. 

However, the indicators used to assess the eMM were not found to be exhaustive of the domain 

and there was limited availability to the source of how the existing eMM indicators were selected. 

More importantly, the eMM indicators were not representative of DCMiTI. 

5. As of 2023, the emphasis on elements related to DCMiTI in Nigeria was mainly on developing 

Individual Skills, with literacy being the most popular topic of existing research. DC have been 

recognised and efforts have been made to integrate technology into education. Some of the 

inhibiting factors that have thwarted the development of DCMiTI in Nigeria have also been 

recognised and reported. Research efforts have stemmed mainly from the Southern geopolitical 

zones, followed by few research efforts in the North Central zones, with limited research attention 

from the Northern axis of the country. Notably, there was no literature to suggest the existence 

of a holistic solution or structure to supporting DCMiTI within the TEI landscape in Nigeria. 

The evidence gathered in the Systematic review provided sufficient reasons to suggest that developing 

DCM would yield positive results in overall institutional digital maturity, with knock-on effects on 

teaching, learning and educational outcomes. Consequently, the prospects for the development of a 

DCMiTI structure towards this endeavour deserves further investigation. In Chapter 5, I present the 

continuation of this research journey to substantiate the initial theoretical answers with empirical 

evidence. 

In the next chapter, I explore possible reasons for the absence of Education technologists from this 

extensive review to remove ambiguity from the body of knowledge upon which the DCMiTI structure 

will be built. 
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4. CHAPTER FOUR: INVESTIGATING ROLES CONTRIBUTING TO DCMITI 

In this chapter, I investigate a finding from the Systematic Review, which indicated that there is a 

significant absence of the role of Educational Technologists (ETs) in reported Digital Education 

programmes. This finding suggests that the reported absence could be impeding success of Digital 

Education programmes. In this investigation, I explore the key functions of the role of ETs and its impact 

on implementing digital initiatives in TEIs. The results of this investigation provide further insight to 

supporting digital education delivery and expands the body of knowledge on stakeholders and their 

roles. The findings reported in this chapter supplement the answer to Research Question 2 with 

empirical evidence. 

RQ2: How do these elements (Stakeholders) affect Digital Capability Maturity in TEIs? 

4.1 Background 

The Systematic Literature Review reported in Chapter 3 established elements that contribute to Digital 

Capability Maturity in Tertiary Institutions (DCMiTI). Several stakeholders and roles were reported in 

the findings as contributing to the effectiveness of DCMiTI, including lecturers, teachers, instructors, 

tutors, educators, facilitators, ICT-enabled teachers, training organisers, managers and administrators 

featured. However, the role of Educational Technologist (ET) was absent from these reported contrib-

utors. 

 

My reflections from lived experiences in higher education led me to suggest that ETs should also have 

been featured as DCMiTI stakeholders because of their pertinent job of facilitating the process of tech-

nology adoption and utilisation in the learning environment. An ET is a specialist role that sits at the 

intersection of two fields: technology and education.   

 

Lorenz et al. (2014) conducted a study on the role of ETs in implementing new technology is schools; 

ETs were first introduced in Estonian schools in 2005, and given the responsibility of supporting teach-

ing with technology, although there were many arguments about the need for this role given the over-

lap with existing ICT specialists. By 2012, the positive impact of ETs has schools re-allocating IT Spe-

cialist funding to train and employ more ETs (Lorenz et al., 2014). 

ETs are trained in the field of educational technology to analyse and evaluate situational processes 

related to teaching and learning; they also support tutors in using the right tools for their job (Foti, 

2005; Lorenz et al., 2014). The Association of Learning technologists also highlighted the role of ETs in 

enhancing the student experience (Browne and Beetham, 2010). 

 



  

- 97 - 

Given the extensive and systematic nature of the review that uncovered the absence of the ET role in 

Digital Capability Maturity studies, I posited that if this lack of attention in the literature is a result of 

a corresponding lack of attention in practice, then this lack of attention and focus, itself, could be an 

impediment to adoption success in Digital Education programmes. This positioning guided my inves-

tigation into the discrepancies between research, anecdotes, and current practice. To this end, I con-

ducted a study of Education Technologists. 

4.2 Aim and Objectives 

This study aims to establish whether the findings of the systematic review reflect the current state of 

practice regarding the level of significance given to Education Technologists in TEIs. It also aims to 

extend the answer to Research Question 2 by adding to the body of knowledge on the impact of stake-

holders on the development of DCMiTI. 

The following study questions were used to guide the investigation: 

1. Is there a misalignment between the role of ETs in theory and practice? 

2. What impact does the role have on the implementation of DCMiTI? 

4.3 Methods 

To better understand how theory aligns with the current state of practice, I conducted a mini-focus 

group discussion to understand the issue at a deeper level (Nyumba et al., 2018) .  

The target participants were purposively selected as ETs working in Tertiary Education.  

A random sample of participants were selected through the university directory based on their title 

and positions.  

Participants were recruited via email. A  detailed study protocol including sample correspondence is  

available in Appendix K: Study 2 Protocol, with additional information on how the study was planned. 

The study was conducted under protocol number COM/PGR/UH/03493. Below is a summary of the 

schedule used to guide the discussion: 

The schedule started with a 10-minute debrief on the SLR findings, followed a discussion which was 

guided by the following 6 questions: 

 

Probe question 
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1. How would you describe the role of an educational technologist? 

Follow-up questions 

2. How instrumental are Educational Technologists in the effectiveness of Digital Capabilities? 

3. Are there any other roles in the institution which may be synonymous with that of the Educa-

tional Technologist? 

4. Why might the role of educational technologists be under-represented/absent in published lit-

erature? 

5. What effects may the absence of this role have on the implementation of Digital Capabilities 

in HEI? 

 

Exit question – to prompt ending when the limit of 60 minutes is approaching. 

6. Is there anything else you would like to say about the role of Educational Technologists regard-

ing the implementation of digital capabilities in higher education? 

 

The discussion schedule was piloted amongst a randomly selected sample of participants with 

knowledge of the study area. These gave me the opportunity to test my moderation skills on how to 

prompt participants in a way that would keep discussions in line with the study objectives. 

The session was audio recorded using a hand-held recording machine. I transcribed the recording ver-

batim and used the text for content analysis to generate meaningful themes. 

4.4 Results and Analysis 

In this section, I summarise the results and analysis of the mini-focus group. The analysis was based 

on a transcription of the discussion which can been in Appendix M: Mini Focus Group Transcript. Below 

I provide a summary of the study findings. 

4.4.1 Summary of Results 

There was a 37.5% response rate to invitations, with three out of eight invitations accepted to take 

part in the study. Some invitees expressed willingness to participate however, their busy schedules 

made it difficult to find a suitable time. Due to the limited number of ETs available, I extended the 

invitation to a chief librarian who expressed interest in the study area and works closely with ETs 

championing digital maturity within the university. 
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Participants of the focus group comprised two educational technologists and one chief librarian. 

Participants were mix gendered; (n=2) male and (n=1) female, this representation limited the potential 

of gender bias in the results. The session took place in a large meeting room and lasted 1 hour and 19 

minutes, participants were well engaged in the discussion and all participants offered their opinions 

based on personal experiences which they contributed to the study. 

Table 4-1 presents a summary of the frequency of responses to the six study questions. It shows that 

50% of the discussion was held around describing what ETs do. 21.6% of the discussion was about how 

instrumental ETs are in the effectiveness of DCMiTI. The other four questions had a frequency of 8.1% 

and below. 

Table 4-1: Frequency of comments for each response category 

 Research Questions No. of comments (n) Frequency (%) 

1 How would you describe the role of an Educational Technologist? 37 50 

2 How instrumental are Educational Technologists in the effectiveness of 

Digital Capabilities? 

16 21.6 

3 Are there any other roles in the institution which may be synonymous with 

that of an Educational Technologist? 

4 5.4 

4 Why might the role of Educational Technologists be under-represented/ 

absent in published literature? 

6 8.1 

5 What effects may the absence of this role have on the implementation of 

Digital Capabilities in HEI? 

5 6.8 

6 Is there anything else you would like to say about the role of the 

Educational Technologist regarding the implementation of Digital 

Capabilities in higher education? 

6 8.1 

 

Table 4-2 summarises the list of key responsibilities of ETs in TEIs derived from a content analysis of 

the mini-focus group transcript. Participants indicated that within their institution, some 

responsibilities were specific to Localised ETs and others associated with ETs who had wider 

responsibilities in the University. The list is inclusive of all ET responsibilities mentioned during the 

discussion; those not assigned to either type of position is because the respondents made no direct 

indication as to the positioning during the study. 

Table 4-2: Key responsibilities of educational technologists in a UK University 

 Responsibilities ETs Positioning with the Institution 

  Centralised Localised 

1 Promoting the best use of technology with regards to student experience • • 

2 Influencing with comms, 1-to-1s, workshops • • 

3 Facilitating technological acceptance • • 

4 Stakeholder or company contact for third-party providers, vendors of tech 
solutions 

• - 

5 Responsible for the procurement of educational technology solutions – slight 
overlap with IT infrastructure 

• - 

6 Some senior ed. techs are involved with budget holding • - 

7 Elements of project management • - 

8 Responsible for liaising with 3rd party solutions • - 

9 Project management skills/ stakeholder management • - 
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10 Model of delivery: first-line IT support, problem fixers, guidance for staff 
development 

• - 

11 Modelling behaviour/ use of technology • - 

12 Training • - 

13 Helping staff to provide the best user experience possible to students via a 
mediated use of technology 

- • 

14 Supporting staff to work in a more effective manner, looking at technology 
and resources available to them 

- • 

15 Lifting the ability of staff to not just use tech but to spot the right 
technological solution for a given scenario 

 • 

16 Bridging the gap between learning and teaching with a bias towards pedagogy - • 

17 Day-to-day operational element - • 

18 Project work - - 

19 Coordinators - - 

20 Create content digitally - - 

21 Communicate digitally - - 

22 Collaborate of projects digitally - - 

23 Often influencing other staff - - 

24 Resource procurement - - 

25 Basic digital literacy and development - - 

26 Operational (Use technology to produce outcomes) – depending on their 
ability 

- - 

27 Generalists - - 

28 Experts in pedagogy, bridging the gap with technology - - 

29 Spot the right solution for a given scenario - - 

30 Coordinators - - 

31 Mediate staff/ influence communication either 1-on-1 or through workshops - - 

32 Consultancy - - 

33 Development - - 

 

In the next section, I provide a deeper analysis of what these results mean for the development of 

DCMiTI. 

4.4.2 Interpretation of results 

A detailed analysis of the discussion showed that participants made comments on a range of issues. 

Below I provide an interpretation of the results based on the study questions I used to guide the FGD: 

4.4.2.1 How would you describe the role of the Educational Technologist? 

Table 4-1 indicates that half of the discussion was about the roles and responsibilities of ETs in TEIs 

because it had the highest frequency of responses. Table 4-2 provides a summary of those 

responsibilities that participants suggested make up the role of an ET. Participants suggested that ETs 

consider themselves experts in pedagogy. ETs influence communications and support staff to work 

more effectively through one-to-one sessions or group workshops, finding innovative technological 

solutions to complex problems. ETs are also responsible for promoting technology and facilitating staff 

in offering a good student experience via mediated use of communications and modelling best 

practice. As one participant stated: 

“Looking back historically… the ET would be an expert in pedagogy ultimately and the 

technology would be a kind of means of implementing that…” 
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These roles vary depending on whether the ET is centrally positioned within the institution, in which 

case their responsibilities lean more towards project management, procurement and in some 

instances even budget holding. Embedded ETs are those who have been localised to a particular school 

or department within the institution and typically their day-to-day responsibilities involve mediating 

staff one-on-one or via workshops, modelling best practise, communicating, collaborating digitally, 

and promoting the best use of technology with regards to the student experience. 

The extensive list of responsibilities in Table 4-2 further indicates that these ETs are generalists, in the 

sense that they have a wide range of responsibilities. Participants stated that in their institution there 

are two models of how educational technologists function within an institution, the first is the do-it-

for-you model and is often used in cases where staff have weaker digital literacy skills; the second 

model is the self-help model which is better suited to more digitally capable staff where they are 

provided with better learning resources to help them achieve tasks more efficiently. 

“I add most value not where I’m just teaching where a button is in a UI it’s where I’m modelling 

how to approach and create a digital project even, or how to approach a project where you involve 

technology to some degree as a solution.” 

4.4.2.2 How instrumental are Educational Technologists in the effectiveness of Digital Capabilities? 

The role of ETs as described above is pivotal to the effective implementation of Digital Capability 

initiatives in tertiary institutions. 

“I just think it’s really interesting that this role of the educational technologist has obviously 

morphed out of a requirement otherwise it wouldn’t exist, so somewhere along the line, some you 

know not just one person but a whole raft of factors have come together to say we need this type 

of role because this type of role is missing.” 

 

ETs themselves recognise that they must be ‘forward-looking’ because when it comes to digital 

capabilities, a person who is considered digitally capable today, if they do not keep up with emerging 

trends and horizon scanning, they may not be digitally capable tomorrow. 

 

Participants agreed with one suggestion that: 

“… actually, the role of the ET should be represented in some of those more strategic planning 

decisions so that you can see something, and you understand what the impacts are for 

supporting it and costs are.” 
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Considering the notion of modelling best practise, ETs help to create that culture of good practice: 

“… helping staff to model best practice towards their students, so in that respect, I’d say it’s 

certainly influential in that kind of setting.” 

4.4.2.3 Are there any other roles in the institution which may be synonymous to that of Educational 

Technologist? 

Considering the range of responsibilities that ETs entail, it is inevitable that certain aspects of the role 

overlap with that of project managers, technicians, librarians, and procurements officers. Table 4-3 

presents a list of roles that may be considered synonymous.  

Table 4-3: roles synonymous or which overlap with ETs in TEIs 

1 Digital champions 

2 IT service staff 

3 Curriculum team 

4 Instructional designer 

5 Digital Specialist 

6 Staff development teams 

7 Librarians 

 

4.4.2.4 Why might the role of Educational Technologists be under-represented/absent in published 

literature? 

Findings from the FGD suggest that the role itself is so multi-faceted that it is sometimes represented 

in different ways and the term ‘Educational technologist’ may not be the common terms across all 

institutions. There is also a general feeling among ETs that their role is invisible in academic research 

because it is so multifaceted and quite subtle there is no definitive link to any particular area and their 

involvement is often overlooked. 

According to participants, because their work supports many disciplines, it may not always emerge as 

its own discipline and therefore makes little appearance in mainstream literature. They also indicated 

the existence of a community of practice where discipline-specific literature is published regarding 

technology enhanced learning roles. The Association of Learning Technologists (ALT) have an 

extensive catalogue of articles in relation to ETs and other Technology Enhanced Learning roles, 

however, it may not prominently appear in literature searches unless the exact search term is being 

used. For example, despite the pivotal role they play in developing DC, the role was not proximately 

featured in my systematic review of 140 articles reporting on various elements and themes of DCMiTI 

because the search term did not include the words ‘educational technologist’. 
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“So, we have a very active ALT but again they’re a community of practice, so it’s almost that 

the literature would reside with the communities of practice.” 

 

4.4.2.5 What effects may the absence of this role have on the implementation of Digital Capabilities in 

HEI? 

The Chief librarian confirmed during the FGD that ETs are very influential within Tertiary Institutions 

in terms of what they do, which is influencing pedagogy via mediated use of technology. Efforts to 

develop DC without ETs would not be as efficient. The chief librarian among the participants 

commented: 

“… I think they have been very influential and will continue to be influential in terms of what they 

do.” 

“I don’t think it would go as quick… I don’t think we would have even got this far without them…” 

Particularly as new technology is introduced into TEIs, ETs are instrumental in sharing good practice 

through annual events such as Learning, and Teaching Conference and all stakeholders can learn from 

across the different schools. Through such collaborative events the evidence base is growing that ETs 

do have impact and influence. 

Another respondent’s opinion was that most of the functions would happen even in the absence of 

the ET. However, the richness would be missing; you would lack having that role which spans different 

disciplines truly understanding the requirements from both the pedagogical and the technical aspect. 

“… No one is going to understand the requirements as well as an ed. tech who knows the pedagogy 

side and the institution and also knows most of the tech…” 

This is where the ET adds value, and if they are missed then that understanding of what is required is 

dependent on communication between tutors, technicians, and other roles. 

“I’ve seen it go wrong more than I’ve seen it go right. Having someone who already spans the gap 

is invaluable!” 

The richness and innovativeness that comes as part of the role of ETs itself are a declaration of priority 

in terms of title and in the context of the whole organisation. It is a specialisation, bringing together 

the broader perspective of what is happening in terms of technological developments. Thus, part of 

the role is looking to the external environment to keep the innovation fresh and bring new ideas back 

into the organisation because due to other pressures many academics are not given the time and the 

space to allow practice to inform their teaching and learning.  
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“Unless you have an ET, it won’t entirely be the day job of any other discipline to make sure that 

the execution of good educational technology practices and systems is there. It will be an extra 

thing on someone’s desk…” 

4.5 Summary of Chapter 4 

In this chapter, I reported on a study investigating whether findings from the literature review reflect 

current state of practice regarding the level of significance given to Educational Technologists and 

their impact on DCMiTI.  

I suggested that given the extensive and systematic nature of the review that uncovered the absence 

of the ET role in Digital Capability Maturity studies, it may be possible that this lack of attention in the 

literature is a result of a corresponding lack of attention in practice. I further suggested that this lack 

of attention and focus, itself, could be an impediment to adoption success in Digital Education 

programmes. This positioning guided my investigation into the discrepancies between research, 

anecdotes, and current practice. 

The study confirmed that there is a misalignment of how literature reports the role of ETs and how 

ETs operate in Digital Education programmes in practice, it also suggested reasons why educational 

technologists were not featured in the systematic review in Chapter 2. The study also reported the 

significance of ET’s impact on the implementation of DCMiTI. The study findings provide further depth 

to the answers to Research Question 2. 

RQ2: How do these elements affect Digital Capability Maturity in TEIs? 

4.5.1 Key findings supporting RQ2 

The study highlighted a number of inconsistencies between theory and practice around the role of ETs 

who are primarily seen as experts in pedagogy and pivotal to the success of digital education. It 

presents these findings as an absence statement and impact statement below. 

4.5.1.1 Absence statement 

(1) The role of the Educational Technologist was under-represented in mainstream academic literature 

but there is a community of practice within which a vast amount of information resides. Within this 

community are a group of people who have knowledge of DCMiTI and have made valuable input into 

the research. 
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(2) The ambiguity associated with ETs and other technology-enhanced learning roles means it could 

have been featured under a different title. TEL roles in TEIs use many synonymous titles within TEIs, 

all whose responsibilities evolve with the continuous development of technology (Foti, 2005; Browne 

and Beetham, 2010). 

4.5.1.2 Effect on the development of DCMiTI 

The existence of an internal stakeholder whose role is to bridge the gap between technology and 

pedagogy is of great significance. The ambiguity associated with Technology-Enhanced learning roles 

makes it difficult to pin a specific title to the success of digital education, so it is far more useful to 

emphasise the effect of the role or responsibility on the development of DCMiTI. The absence of such 

a role would mean that there are no persons dedicated to providing change leadership (Aslan and 

Reigeluth, 2013) and supporting pedagogical practices via mediated use of technology. This supports 

the findings from Kozine (2007) who suggested, someone needs to be responsible for carefully 

exploring and analysing the possible use and benefits of new technologies as they emerge  (Kozina, 

2007); it is essential for the success of any digital learning environment (O Arsenijević et al., 2018). 

Consequently, such a role would be critical to the successful planning, deployment, and maintenance 

of digital education. 

4.5.2 Confirmatory findings from ALT-C 

I disseminated the findings from this study at the Association of Learning Technologists Conference 

(ALT-C 2019) where a wide range of ETs in practice among other TEI roles were present (Bello et al., 

2019a). My research findings aligned with the views and experiences of the conference attendees. 

I have not further investigated additional findings because the results provided sufficient useful input 

allowing me to proceed with the research objectives and because of the limited resource of the PhD 

programme.  

In this chapter, I have extended the body of knowledge on one element - that of the effect of 

stakeholders on DCMITI. The next two chapters report further empirical studies that investigate other 

elements that contribute to DCMiTI. 
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5. CHAPTER FIVE: EXPLORATORY STUDY OF DCMITI IN THE UK 

In this chapter, I report the findings of an exploratory study investigating the elements of DCMiTI in 

the UK. The study was intended firstly to gain a deeper insight into the relationship between elements 

and additionally to explore investigation techniques to be used for the larger case study which I present 

in the next chapter. The findings reported in this study substantiate the literature findings and provides 

empirical evidence to support the answers to Research Questions 1 and 2 of this dissertation. 

RQ1: What elements contribute to Digital Capability Maturity? 

RQ2: How do these elements affect the Digital Capability Maturity of tertiary institutions? 

5.1 Background 

My study of existing literature reported in Chapter 3, identified ten candidate elements contributing 

to DCMITI, each comprising of several sub-elements as shown in Table 3-5. The literature also 

suggested the positive impact of the candidate elements listed in the classification; and this evidence 

led me to suggest the consequential knock-on effect on digital capabilities. 

However, the analysis was limited to theory and therefore difficult to get an in-depth understanding 

of the intricacies of the relationships between elements; and which specific elements impact one 

another; and more specifically ‘how?’. 

Towards the development of a DCMiTI support structure, there was a need to further investigate the 

elements and their relationships. Therefore, I designed this investigation with the objectives listed 

below.  

5.2 Aims and Objectives 

The aim of the study was to explore and substantiate the proposed classification of elements and gain 

a better understanding of the relationship between the elements; subsequently, informing the 

construction of the proposed DCMiTI development structure. 

The following objectives were set out to guide the investigation: 

a. Ratify the results of RQ1: What elements impact Digital Capability Maturity? 

b. Ratify the results of RQ2: How do these elements affect DCMiTI? 

c. Rank the elements listed from the literature review in order of significance of their impact on 

DCMiTI. 
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With the view of investigating DCMiTI in North-West Nigeria, this study served as a preliminary 

exploratory study allowing me to explore and gain experience in using different methods and analysis 

techniques that will be utilised in the subsequent Chapter of this dissertation.  

5.3 Methods 

The study investigated DCMiTI in two sequential phases. The first phase collected and analysed 

quantitative data ratifying the outcomes of RQ1 and part of RQ2 as reported in CHAPTER THREE: 

SYSTEMATIC LITERATURE REVIEW. The second qualitative phase of the study supplemented the first 

phase with in-depth explanations that would otherwise not have been extracted from the initial phase 

and further addressed RQ2. Table 5-1 summarises the purpose of each phase of the study. 

Table 5-1: Design rationale 

 

The study was conducted under protocol number COM/PGR/UH/03737. Appendix R: Protocol for 

Study  provides detail of how the study was planned. Below I summarise the methods used to conduct 

the investigation. 

5.3.1 Phase I: Quantitative methods 

5.3.1.1 Tools  

A structured questionnaire was administered using an online survey tool at the time known as 

‘onlinesurvey.com’, later acquired by Jisc (Jisc, 2023). The survey was administered using dedicated 

tablets solely for the purpose of this study. The full questionnaire can be seen in Screenshots of Online 

Questionnaire under Appendix R. Below, I explain the structure of the questions below.  

The questionnaire consisted of 20 questions that used a 7-point Likert scale to gather participants 

agreements on the following statements, for each of the 10 elements in the classification: 

1. The elements listed from the literature review are elements of Digital Capability Maturity.  

2. The elements listed from the literature review have a positive contribution to DCMiTI. 

RQ addressed Study Phase Data type Purpose 

RQ1, RQ2 Phase I Quantitative 
- Ratify the results of RQ1 before proceeding to 

use this data to inform the model development 

- Ratify the positive effect of elements (RQ2) 

RQ2 Phase II Qualitative Builds on RQ2 with in-depth explanation of ‘how’ 

elements impact on DCMiTI 
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The next 10 questions used a 10-point ranking scale to measure the order of significance of each 

element. 

3. Rank the elements listed from the literature review in order of significance of their impact on DCMiTI. 

The last question was an open-ended question used to collect data that may not have otherwise been 

captured in the survey. 

5.3.1.2 Participants  

Participants for this phase included tutors, learners, administrators, and other technical staff. All 

participants volunteered to take part in the study and gave full consent. Participants were of varying 

ages and genders (see results section for full demographic data and section 5.4.3.1 An analysis of 

demographic data for my interpretation of the data). 

5.3.1.3 Pilot study 

A short pilot study was conducted to test and refine the questionnaire before undertaking the full 

study. No significant changes were made apart from ensuring the fields were all compulsory, so the 

participants must answer all 30 questions before moving on, since the Likert scale provided an option 

for the respondent to declare no opinion this was deemed a suitable validation step to ensure all 

questionnaires were completed in full to avoid the complexities of dealing with missing data. 

5.3.1.4 Sampling  

The target population for this study was a UK university that was purposively selected due to ease of 

access (Etikan, 2017). Participants were selected using probability sampling, whereby it is assumed all 

members of the population had an equal calculable chance of being selected.  

5.3.1.5 Recruitment 

Study participants were recruited at from various locations around the University campus; they were 

briefed on the purpose of the study through participant information sheets and each participant 

signed consent before participating in the study. Data collection was undertaken over a 7-week period. 

5.3.1.6 Statistical Analysis  

Data analysis was done using SPSS and involved descriptive analysis through which different items 

were calculated including frequencies and percentages, as well as measurements of central tendency 

(Sanai et al., 2019; Delaney, 2010). I report the results of this analysis in section 5.4.1 Results from 

Study Phase I (Quantitative). 
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5.3.2 Phase II: Qualitative methods 

The second phase of the study involved semi-structured interviews (Morse, 1991), designed to explore 

more comprehensive explanation of the effects that the elements have on DCMiTI; and further to 

inform the development of a supporting structure. 

5.3.2.1 Tools 

A semi-structured interview schedule was used to gather data required to answer the questions (see 

Appendix: Interview Schedule). All questions were open-ended and Table 5-2 gives a snapshot of the 

questions used to guide the interviews. 

Table 5-2: Questions used in interview schedule 

Q1 What elements contribute to Digital Capability? 

Q2 How do these elements impact DCMiTI? 

Q3 Which specific elements have the most impact on learning and why? 

Q4 Are there any other opinions you wish to share in relation to DCMiTI? 

 

5.3.2.2 Participants 

The study engaged the views of TEI management members from various departments within the 

university Participants were of mixed ages and genders (see section 5.4 Results and Analysis for full 

demographic data). 

5.3.2.3 Pilot study 

A short pilot study was conducted before the main study was undertaken to pilot the questions, 

interview techniques and analysis techniques. As a result of this pilot, facilitation prompts were added 

to the interview schedule to avoid leading participants (Ismail et al., 2017). 

5.3.2.4 Sampling  

The target population was the same for the second phase of the study, a UK university purposively 

selected due to ease of access. Participants were also purposively selected based on their knowledge 

and experiences of working within the Tertiary Institution setting (Etikan, 2017). 

5.3.2.5 Recruitment 

Study participants were selected based on their job roles and through professional recommendations 

from other TEI staff and enlisted through email communication. 
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5.3.2.6 Content analysis 

Therefore, the interview recordings were each transcribed and imported into Nvivo for a 3-step 

deductive analysis as detailed below. 

I employed the pre-defined DCMiTI classification from (Chapter 3) as a frame for analysing the data. 

Theoretically rooted constructs and theories from the classification guided the data analysis and 

coding (Hsieh and Shannon, 2005).  

5.3.2.6.1 Preparation 

▪ The preparation phase involved selecting units of analysis which were the 10 pre-defined 

elements contributing to DCM. Mayring (2008) suggests that units of analysis should neither 

be too narrow nor too wide and must be in accordance with the research objective, therefore 

I used elements and sub-elements as units of analysis and kept the descriptions to one side. 

 

▪ Next information associated with each unit of analysis was extracted and put into a second 

structure determined by a single structuring dimension. In this study, the structure was 

determined by the research question; ‘RQ2: How do these elements impact the DCMiTI?’ – the 

aim being to enrich our understanding of the statistical data and further expand relationships 

between elements and classify them as antecedent and consequent to better inform the 

model construction.  

The preparation phase ended with a description of the categories which was also extracted 

from the classification and inserted into the new structure. 

5.3.2.6.2 Coding 

▪ The next stage was to work through the data, organising it for the first time. I adopted an 

iterative approach that permits the re-working of the category system as new categories may 

arise (Mayring, 2015). Despite the general approach being deductive, this inductive step 

reduces the possibility of missing any new findings that may have been introduced during the 

qualitative part of the study. 

▪ The data was worked through three times, and the findings were marked with codes. Each 

time the number of codes reduced because with each iteration there was a greater level of 

familiarisation with the data and the codes were organised as main codes (elements) and sub-

codes (sub-elements). There were a few codes that did not comfortably fit into the existing 

structure, and they were recorded at the end of the codebook. After each iteration the 

description of each code/ sub-code was then reviewed. 
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5.3.2.6.3 Reporting 

▪ Finally, the codes were condensed and reported as codes, sub-codes, and descriptions in the 

form of a codebook. The relationship between the codes/sub-codes was presented in the form 

of a concept map, along with the bi-directional relationships. The detailed results of the 

content analysis are reported in section 5.4.2 Results from Study Phase II (Qualitative). 

5.4 Results and Analysis 

In this section, I present the detailed results for both phases of the study (qualitative and quantitative). 

The results are presented sequentially, clearly indicating which data was derived from which study. I 

provide an interpretation of the results and their implication towards the development of a DCMiTI 

support structure. 

5.4.1 Results from Study Phase I (Quantitative) 

A total of (n=85) respondents from 16 different departments across the university participated in the 

study. Table 5.3 shows, (36.5%) of participants were female, (61.2%) were male, while the remaining 

(2.4%) preferred not to disclose their gender. 

Table 5-3: Gender of respondents from Phase I of Investigating DCMiTI - UK 

Gender n % 

Female 31 36.5 
Male 52 61.2 
Prefer not to say 2 2.4 

 

The highest number of respondents were digital natives (Thomas, 2011) between the ages of 18-24 

(56.5%) and 25-34 (28.2%), the remaining age group had (n <=7) respondents. Generally, the data 

shows that the number of respondents decreased as their age group increased. 

Table 5-4: Age groups of respondents from Investigating DCMiTI - UK 

Age group N % 

18-24 48 56.5 
25-34 24 28.2 
35-44 5 5.9 
45-54 6 7.1 
55-64 2 2.4 
65+ 0 0 

 

Table 5-5 shows that most of the respondents (83.5%, n=71) were learners, and only a small percent-

age of tutors (5.9%, n= 5) took part in the study. The rest of the stakeholder groups each had less than 
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5% of respondents who participated. Therefore, the data could not be analysed in terms of responses 

from different stakeholder groups.  

Table 5-5: Stakeholder groups from Investigating DCMiTI - UK 

Stakeholder group n % 

Management 2 2.4 
Tutors 5 5.9 
Learners 71 83.5 
Administrators 3 3.5 
Other technical staff 4 4.7 

 

5.4.1.1 The elements found in the literature review are the elements that contribute to Digital Capabil-

ity (RQ1) 

Table 5-6 presents a summary of the results for the first question in the survey, showing the number 

of respondents that selected each value on the Likert scale; and the median rank values for each 

theme. 

Table 5-6: Summary of agreement levels for RQ1 and median rank values 

Likert values 1 2 3 4 5 6 7  

Element No. of respondents Median 

Stakeholders 1 0 3 9 19 26 27 6 
EE 2 1 8 16 23 21 14 5 
TI 0 4 4 15 21 18 23 5 
Infrastructure 1 1 3 13 16 21 30 6 
Individual skills 0 3 4 10 24 23 21 6 
DI&W 1 4 6 10 19 25 20 6 
RTC 1 1 2 6 18 27 30 6 
LTD 1 0 2 11 19 26 26 6 
Co 0 2 6 14 19 28 16 6 
C&I 0 3 1 11 18 24 28 6 

 

The general response, through the majority of respondents’ agreement scores, confirms that the 

elements found in the literature search are important elements contributing to DC. Figure 5-1 shows 

the distribution of agreement levels across the 10 elements, indicating the highest level of strong 

agreements are for Infrastructure, resources, tools & content and creation & innovation, stakeholders 

and learning training and development. Additional graphical representation can be seen in Figure 5-2. 

 

There is a similar pattern of agreement between Individual skills, where (n=68) respondents agreed 

that it is an element of DC, and DI&W (n=64). These elements also presented the same number of 

respondents (n=10) who indicated their perceptions as neutral. 
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The middle point of the 7-point Likert scale indicates a neutral opinion where respondents neither 

agree nor disagree with the statement. The data in Figure 5-3 shows that respondents indicated a 

notable frequency of neutral opinions with regards to External Environment, Tertiary Institution, 

Collaboration, and infrastructure notwithstanding the general agreement that the elements do 

contribute to digital capabilities. 

 

Disagreement levels appeared relatively low for all elements with External Environment and Digitally 

identity & well-being both presenting (n=11, 12.9%) of respondents who did not agree that these 

elements contributed to DC. All other elements presented less than (10%) of respondents who 

disagreed. Despite some disagreement the analysis indicates that responses are not because the 

majority of respondents have a general agreement that all ten elements do contribute to DC. 
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Figure 5-1: Differences in level of agreement that elements found in literature are elements of Digital Capability (RQ1) 
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5.4.1.2 The elements found in the literature review have a positive contribution to DCMiTI (RQ2) 

Table 5-7 presents a summary of respondents’ agreement levels for each value on the Likert scale, 

and a calculation of the median rank values for each element. 

Table 5-7: Summary of agreement levels for RQ2 and median rank values 

 

 

 

 

 

 

 

The data presented in Figure 5-3 indicates that respondents had a general agreement on the positive 

impact of all 10 elements on DCMiTI. The analysis indicates that Stakeholders, Resources, tools & 

content, Learning, training & development, collaboration, and creation & innovation have the highest 

number of respondents (n > 25) who strongly agree that these elements have a positive effect on 

DCMiTI. Individual skills, digital identity & well-being, LTD, Infrastructure and TI also had many 

respondents (n >20) for each, who agreed (6 on the 7-point Likert scale) that these elements had a 

Likert values 1 2 3 4 5 6 7  

Element No. of respondents Median 

Stakeholders 0 2 5 11 10 23 26 6 
EE 3 2 4 21 22 17 16 5 
TI 1 3 2 11 28 21 19 5 

Infrastructure 1 1 3 14 20 22 24 6 
Individual skills 0 1 2 14 20 28 20 6 
DI&W 0 2 4 11 22 28 18 6 

RTC 1 1 2 8 13 23 37 6 
LTD 0 1 3 9 15 29 28 6 
Co 0 3 4 18 14 19 27 6 

C&I 2 1 2 9 15 22 34 6 

Figure 5-2: Boxplot for respondent’s agreements to RQ1 
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positive contribution to DCMiTI. Respondents (n>25) agreed that Digital identity & wellbeing has a 

positive effect on institutional maturity. 

Notably, the pattern for individual skills is very similar to that of identity & well-being with (n=25) 

respondents agreeing that individual’s skills are also considerably important and only (n=3) 

respondents indicating disagreement.  

 

Figure 5-3: Differences in level of agreement that the elements found in literature have a positive contribution to DC (RQ2) 
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Figure 5-4 provides a more visual representation of this data where the range of the values are 

represented by the whiskers (black lines), and the concentration of the values are shown by the boxes. 

 

 

 

 

 

 

 

 

 

 

The general pattern indicates low levels of disagreement across all elements; with external 

environment having the most respondents (n=9) who disagree that the external environmental factors 

have a positive effect on DCMiTI. Also (n>20) respondents neither agreed no disagreed on the positive 

effects on this element, generally indicated some uncertainty from respondents around the impact of 

the external environment, although the differences in agreement levels still weighed heavily towards 

agreeing to a positive contribution. Furthermore, respondents also indicated uncertainty on the 

positive effects of collaboration (n>15) and infrastructure, individual skills and tertiary institution 

environment all showed (n >10) respondents who were neutral on this element. 

 

 

 

 

 

 

 

Figure 5-4: Boxplot for respondent’s agreement to RQ2 
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5.4.1.3 Ranking elements  

 

Figure 5-5: Median rank values for each element 

Figure 5-5 presents the results of the third question in the survey where respondents were asked to 

rank elements in order of impact on DCMiTI from 1 to 10, where 1 is least impactful and 10 is most 

impactful. The rank values indicate that RTC has the most significant impact of DCMiTI with a median 

rank of 9. Stakeholders, tertiary institution, Individual’s skills and learning, training and development 

all ranked (median=8), suggesting they all have equal significance in terms of their impact on DCMiTI. 

While external environment, infrastructure, digital identity & well-being are also perceived as equally 

impactful with a ranking of (median=7). Respondents ranked collaboration as the least impactful, 

element with a ranking of (median=6). 

The purpose of the ranking question was to understand the level of significance of each element 

however as seen in Figure 5-5, there is very little variation in the ranking between elements therefore 

a number of different methods were used to interpret the data in section 5.4.3.3 The Order of 

Significance of elements towards developing DCMiTI. 

5.4.2 Results from Study Phase II (Qualitative) 

The response rate for interview participation was 60%. A total of (n=3) members of management from 

various departments within the university participated in the phase of the study. Participants were of 

mixed ages and genders (n=2) female and (n=1) male.  

The interview transcripts were coded and Table 5-8 shows the frequency of appearance of each 

element referred to during the interviews (see Appendix S: Transcripts from ). A detailed list of each 

element/sub-element found, and its description in the context of this research can be seen in 

Appendix T: Content Analysis Codebook. 
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The files refer to the number of transcripts analysed, and the references indicate the number of times 

a reference was made to each theme. The data in Table 5-8 indicates that Individual skills was the 

most frequently referenced with (n=39) references, closely followed by the Tertiary Institution with 

(n=33) references. Infrastructure was the third most frequently mentioned theme (n=27) references, 

and LTD with (n=25). With then a significant gap followed Wellbeing (n=13) and Resources, tools, and 

content (n=11). Little reference was made to creation and innovation (n=4) and even less for External 

Environment (n=1). Lastly there was no mention of Collaboration (n=0) during the interviews. I discuss 

the interpretation of these findings in section 5.4.3 Interpretation of Results. 

Table 5-8: References made to each element during interviews 

Themes Category Files References  

External Environment CSF 1 1 8 

Tertiary Institution CSF 3 33 2 

Individual skills CSF 3 39 1 

Infrastructure CSF 3 27 3 

Wellbeing Element 3 13 5 

Resources, tools, and content CSF 2 11 6 

Learning, training & development CSF 3 25 4 

Collaboration Element/ product 0 0 9 

Creation & Innovation Element/ product 2 4 7 

 Total 3 153  

 

5.4.2.1 Interdependencies between elements and sub-elements 

Table 5-9 summarises the relationships identified during this phase of the study. The arrows (<, >) 

indicate the direction and show that the nature of these relationships is such that two or more 

elements are dependent on one another. For example, (Wb < > TI): this means Wellbeing is dependent 

on many sub-elements of the Tertiary Institutions (such as the provision of adequate policies to 

support a health work-life-balance, the provision of occupational health facilities etc.); however, there 

are also aspects of TI that are determined by wellbeing (such as learners use of media platforms, 

managing digital footprints etc.). In addition (Wb < IS): sub-elements of wellbeing are dependent on 

Individual skills such as the awareness of wellbeing and consideration of society as whole.  

These bi-directional relationships indicate the existence of interdependencies between elements 

(Haffar et al., 2020). An interpretation of these findings is offered in the next section, and I address 

these relationships further in section 10.6 Future Work. 
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Table 5-9: bi-directional relationships between elements 

Element/ Sub-element Relationship 

Wellbeing (Wb) Wb < policies 

 Wb > Work life balance 

 Wb < > ethical use of media platforms 

 Wb > awareness of society as a whole 

 Wb > digital footprint 

 Wb > health risks 

 Health risks > mental health 

 Health risks > physical health 

 Health risks > occupational health 

 Wb <> TI 

Tertiary Institution (TI) TI > Policies > occupational health 

 TI > Occupational health 

 TI > Institutional guidelines 
        Institutional guidelines > Email etiquette 
        Institutional guidelines > Staff training 
        Institutional guidelines > Social media usage 

 TI > Strategic planning 

 TI > Structure 

 TI > Financial commitment 

 TI > Commitment to TEL 

        Commitment to TEL > Financial commitment 

        Commitment to TEL > Investing in Technology 

       Financial commitment > Investing in Technology 
      Investing in Technology > Keeping-up-to-date 

       Commitment to TEL > RTC 

 TI < > Feedback 

 TI <> Keeping up-to-date 

 TI > Learning culture 

 TI > Institutional culture 
       Institutional culture > Learning culture 
       Learning culture > Own-sense-of-development 
       Own-sense-of-development < IS 
       Institutional culture > Digitally capable culture 
       Digitally capable culture > confidence 
       Confidence < IS 

 TI < Data visualisation 

 TI < > CI 

 TI <> ISk 

 TI < DCM 

Resources, Tools & Content (RTC) RTC < Commitment to TEL 

 RTC > Guided learner journey 

 RTC > VLE 

 RTC < Keeping-up-to-date 

 RTC < Consulting stakeholders 

Commitment to TEL CtoTEL > Feedback > Learner experience 

 CtoTEL > Investing in Technology 

 CtoTEL > Communication 

 CtoTEL < > Inf. 

 CtoTEL < TI 

Learning, Training & Development LTD > Modes of learning 

 LTD > Professional development 

 LTD <> RTC 

Infrastructure (Inf.) Inf. > Support 

 Inf. > Technology (assets) 

 Inf. < Data visualisation 

 Inf. < CI 

Creation & Innovation CI > Skills to create 

 CI <> TI 

Individual Skills (ISk) ISk > skills to create 

 ISk > Understanding of wellbeing (Wb) 

 ISk > ICT Literacy 

 ISk > Pedagogical skills 

 ISk > ICT Proficiency 

 ISk > Information literacy 

 ISk > Technical knowledge 

 ISk > Digital skills 

           Digital skills > skills to create 

 ISk > Digital analytics 

           Digital analytics > Data analysis 

           Digital analytics < Data visualisation 

 ISk > Learner experience 

 ISk <> DCM 

External Environment (EE) EE <> TI 

 EE <> ISk 
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5.4.2.2 The Cross-sectional relationship between elements 

In additional analysis, Figure 5-6 presents a concept map representing the contents of the codebook 

and knowledge gained from its construction. This concept map captures only some of the 

interdependencies between elements (Novak, 2008), however it clearly shows the existence of several 

cross-sectional relationships indicating that at any given point in time there are multiple elements 

affecting the Digital Capability of a TEI, and all these elements are interdependent. I discuss the 

implication of this findings further in 5.4.3.4 Summary of Key findings emerged from Phase II of this 

study.
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Figure 5-6: Concept map of the interrelationships between elements/ sub-elements 
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5.4.3 Interpretation of Results  

In this section, I present my interpretation of the results on Investigating DCMiTI in the UK to 

substantiate the proposed candidate elements and gain a deeper understanding of their effects on 

developing DCMiTI. 

5.4.3.1 An analysis of demographic data 

The results indicated the majority of respondents were learners and less than 6% of respondents were 

from the other stakeholder groups. Therefore, the data could not be analysed in terms of responses 

from different stakeholder groups. This limited participation could be because of a general 

unwillingness to participate, or because the study was conducted during a busy time of the academic 

year for staff.  

The findings revealed a negative relationship between age group and participation. While there is a 

prevailing notion, supported by the systematic literature review (SLR), that younger age groups, often 

referred to as 'digital natives,' tend to have greater familiarity with digital matters and are more 

inclined to engage in discussions about digital capabilities, it is important to acknowledge the presence 

of selection bias in the sample population. Given that the majority of the TEI population consists of 

students, it is expected that a larger proportion of the results would stem from this demographic. 

Another interpretation could be because most managers and tutors do not belong to the age group 

that are considered ‘digital natives’ and therefore are not particularly comfortable with participating 

in a study about DC. Furthermore, it can also be interpreted that because the university population is 

mostly comprised of digital natives, we can expect a higher response rate from this particular age 

group against other age groups comprised of Management, Tutors, administrators, and other 

technical staff who represent a much smaller percentage of the university population.  

In the end, the findings from this study reflect the opinion of learners and management stakeholders. 

5.4.3.2 Corroborated SLR Findings 

In this section, I discuss the findings from Phase I of the study where I collected stakeholders’ opinions 

on the candidate elements and their Impact on DCMiTI. The majority of responses corroborated the 

findings from the systematic review.  
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5.4.3.2.1 Confirming the elements that contribute to Digital Capability (RQ1) 

The results presented high agreements levels that elements listed in the classification all contribute 

to DCM and presented comparatively low disagreements. It can be said the disagreements are 

confirmation that the strong positive agreements are not by chance.  

5.4.3.2.2 Confirming elements positive contribution to DCMiTI (RQ2) 

Findings from this study showed a high level of agreements that all elements have a positive 

contribution to DCMITI with comparatively low disagreements. Again, the disagreements serve as a 

sanity check that the confirmations were not by chance. 

There was a notable similarity in the pattern of results from Individual Skills and DI&W. Considering 

the nuances around the divide between digital identity & well-being forming part of individual skills; 

this data supports the assertion that there are some aspects of Digital Identity and wellbeing that are 

considered as individual skills. Discussed further in 5.4.3.4. 

5.4.3.3 The Order of Significance of elements towards developing DCMiTI 

The purpose of the ranking question was to understand the relative level of significance of each 

element towards the construction of a DCMiTI development structure. 

5.4.3.3.1 Different ranking methods 

Figure 5-5 showed little variation in the ranking using the median rank values. Therefore, I interpreted 

the data using several different ranking methods as shown in Table 5-10. 

Table 5-10: Variation in ranking Methods 

 Themes Stakeholder
s 

External 
Environme
nt 

Tertiary 
Instituti
on 

Infrastructu
re 

Individua
l Skills 

Well-
being 

Resource
s tools & 
content 

Learning 
training & 
Developme
nt 

Collaborati
on 

Creation & 
Innovation 

M
et

h
o

d
s Median 8 8 8 7 8 7 9 8 6 7 

Aggregate 429 376 437 416 418 395 493 468 378 426 

mean 7.15 6.37 7.29 7.06 6.97 6.69 8.22 7.80 6.41 7.1 

 Ranking by 
aggregate 

4 10 3 7 6 8 1 2 9 5 

 

Table 5-10 shows median, mean, and aggregate values as the total of participant rankings. The 

aggregate values showed the most distinction between elements; therefore, I used the method of 

ranking by aggregates to suggest the relative level of significance of elements. 
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5.4.3.3.2 Relative significance of elements 

Table 5-11 shows the relative importance of elements in the classification, where 1 is the most 

significant (Resources, tools & content) and 10 is the least significant (External Environment). 

Table 5-11: Level of agreements in order of weighting majority responses (RQ2) 

Rank 

Order 

Themes Strongly agree Agree Agree slightly Neutral Total agreements % 

1 Resources, tools & content (37) 23 13 8 73 85.9 

2 Learning, training & 

development 

28 (29) 15 9 72 84.7 

3 Creation & Innovation (34) 22 15 9 71 83.5 

4 Well-being 18 (28) 22 11 68 80.0 

5 Individual skills 20 (28) 20 14 68 80.0 

6 Tertiary Institution 19 21 (28) 11 68 80.0 

7 Stakeholders (26) 23 10 11 67 78.8 

8 Infrastructure (24) 22 20 14 66 77.6 

9 Collaboration (27) 19 14 18 60 70.6 

10 External Environment 16 17 (22) 21 55 64.7 

5.4.3.3.3 Derived significance based on RQ2 responses 

Furthermore, Table 5-11 extends the analysis by presenting the levels of agreement to RQ2 in order 

of majority responses. Assuming the level of agreements indicates the level of significance, then the 

values under ‘total agreements’ indicate a derived order of importance given to each element in the 

survey of RQ2. 

5.4.3.3.4 Derived significance based on RQ2 a calculation of strongest agreements 

Table 5-11 also shows the levels of uncertainty associated with each theme, so for example Digital 

identity & well-being, Individual skills and Tertiary Institution all had equal values of (80%) for total 

agreement. In this case the number of strongest agreements were considered in relation to the 

number of neutral opinions with regards to the theme to determine the derived rank order. Both 

Digital Identity & Well-being and individual skills had the largest weight on agreements with (n=28) 

respondents agreeing on the positive impact on this theme. However, DI&W has (n=11) neutral 

opinions in comparison to individual skills which had (n=14) neutral opinion and therefore DI&W 

ranked higher. TI has the strongest agreements on ‘slightly agree’ with (n=28) respondents slightly 

agreeing on its positive contribution to DCMiTI and (n=11) respondents with neutral opinions and 

there ranked the lowest of the three elements with the same total agreement.  
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5.4.3.3.5 Summary of Order of Significance  

After ranking the elements using three different evaluative methods, first based on median rank 

values of stakeholder’s agreements, then based on the derived level of significance from stakeholder’s 

agreements, and lastly by taking only values of agreement into consideration (points 7, 6 and 5 on the 

Likert scale), I found slight variation in the rank ordering for each of these evaluation methods. 

Therefore, I used a correlation coefficient test was used to measure the degree of concordance 

between rank orders of the various evaluation methods. Spearman’s rank correlation indicates 

strong positive and significant correlations to conclude a significant linear relationship between all 

rankings as shown in Table 5-12 (Zar, 2014). This suggests that the rank orders used in either of these 

methods is sufficiently accurate. 

Table 5-12: Ranked Aggregates and Spearman's Rank Correlation data 

 
Ranking and R1 Ranking and R2 R1 and R2 

Coefficient 0.830303 0.733333 0.90303 

N: 10 10 10 

T Statistic 4.2138888 3.050851 5.945747 

DF 8 8 8 

p value 0.0029402 0.015801 0.000344 

 

5.4.3.4 Summary of Key findings emerged from Phase II of this study 

Most of the findings from the second phase of the study corroborated previous findings. However, 

seven new findings emerged from to this study which have not previously been captured in this 

dissertation. Table 5-13 summarises the key findings and how the information has been used to inform 

this research work. 

Table 5-13: Summary of key findings from interviews with management stakeholder in a UK University 

 
Description Implication on research 

Finding 1 Wellbeing is often considered as an 
individual skill closely linked to the broader 
theme of wellbeing. While digital identity is 
also an individual skill referring to the 
awareness and understanding of the 
importance of an individual’s digital 
footprint. 

The original classification of DCMiTI placed Digital 
Identity & Wellbeing as one element.  
However, this finding suggests: 
a. ‘Digital Identity’ is an individual skill 
b. Different aspects of wellbeing are dotted 

across different elements 
c. Nonetheless, wellbeing should be included in 

the classification as an element in its own right 
– for this reason the concept of wellbeing may 
appear repetitious in various areas of the 
development structure. 

Finding 2 Institutional policies should make 
consideration for wellbeing, some adverse 
effects of poor wellbeing are physical 
health risks which are linked with the 

Consideration of wellbeing in institutional policies 
is a requirement for higher levels of maturity. 
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element of occupational health covered by 
institutional policies. 

Finding 3 Own sense of self development is another 
individual skill that can be developed and 
further supported through organisational 
initiatives that promote a culture around 
learning as a life-long skill. 

Theoretical findings indicated personal 
development as an element/sub-element. 
This finding extends this to discuss ‘an individual’s 
own sense of self-development’ as an important 
element that must be captured in developing 
DCMiTI. 
This will be represented in the DCMiTI classification 
through: 
a. Individual’s own sense of self-development is a 

sub-element of individuals skills. 
b. Learning as a life-long skill will also be 

captured under individual skills. 
c. Training learners to understand the 

significance of personal development and 
advantages of digital skills will be captured 
under the element of LTD. 

d. Organisational support to promote self-
development activities will be captured under 
the element of Tertiary Institution. 

Finding 4 Creation is often considered as an 
individual skill that supports innovation. 
Creation also requires necessary tools and 
platforms (infrastructure) to support the 
process. 

Creation and Innovation was included in the 
original classification from literature; however, this 
finding extends that knowledge and suggests: 
a. Creation is the individual skills that results in 

learners being able to innovate. Innovation is 
the product of creativity. 

b. Creation requires the necessary RTC to support 
the learner’s creativity 

c. Higher levels of maturity will require adequate 
infrastructure to support the process. 

Finding 5 Interplay between elements indicates 
strong levels of interdependencies and a 
network of cross-sectional relationships 

Literature findings indicated the relationship 
between elements as a web.  

This finding extends this information to provide 
further details of relationships between each 
element and supports this with a graphical 
representation in the form of a concept map 
(Figure 5-6).  

This finding suggests that to fully capture DCMiTI, 
the interdependencies and cross-sectional 
relationships must be fully represented. 

Finding 6 Floating elements which cut across 
multiple areas of capability 

The initial concept of DCMiTI and the classification 
of elements is two-dimensional. 

These floating elements suggest there is need to 
consider alternate representation of the concept of 
DCMiTI beyond the two-dimensional model. 

Finding 7 The emergence of data analytics and data 
visualisation 

This has not previously been captured this research 
work. 
This finding suggests that the concept of DCMiTI is 
data driven. Therefore, any development structure 
must consider the role of data in driving maturity. 
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5.4.3.4.1 The Elements 

An in-depth content analysis of the study data suggests that the concept of DCMiTI can be divided into 

two main areas: (1) the skill set of individual learners and tutors within the institutions and (2) the 

organisational structure and culture of the institution. The two areas that impact capability are 

interdependent; In effect, for many expectations of a digitally capable institution there is a set of 

responsibilities; one for the institution and one for the individual, leading to the assertion that, as 

individuals develop their capacity, the institution grows in capability. Therefore, a tutor with high level 

capabilities will have a positive effect on the learner experience. 

There are a few floating elements that contribute to DCMiTI, which cut across multiple elements, such 

as, wellbeing, innovation, and Interactivity. Wellbeing is mentioned in the context of individuals 

understanding and ability to manage it and again in the context of the institutions ability to support 

and maintain the wellbeing of all the various individuals within. 

Similarly, innovation is mentioned as the individual skill to be able to create and innovate material and 

content. However, there is also the concept of innovation as a culture within a digitally capable and 

mature institution. 

Lastly Interactivity, a powerful sub-element under Learning, training, and development (LTD) that is 

enabled by technology. Management participants suggested interactivity enables tutors to recognise 

that learning is a dialogue. However, further thought needs to be given to how Interactivity could be 

defined and measured towards the development of a maturity structure.  

These floating elements suggest there is need to consider alternate representation of the concept of 

DCMiTI beyond the two-dimensional model. I address this matter further in the section 10.6 Future 

Work. 

5.4.3.4.2 The interplay between elements (multidimensional dynamic) 

(1) There are strong interdependencies between the elements and sub-elements that contribute to 

DCMiTI. This is represented in Table 5-9.  

(2) There is a cross-sectional relationship between elements represented in Figure 5-6, which must be 

captured if maturity is the to fully represented. 

5.4.3.4.3 The emergence of the data analytics 

The emergence of data analytics from the content analysis of interviews suggests the idea that DC is 

data-driven, leading to the assertion that DCMiTI may also be data-driven. This links in with the 
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important element of learner experience and the idea of using learner feedback as a measure of what 

is being done right or what could be done differently in terms of teaching and learning. This interactive 

feedback loop is itself data-driven and the concept of data analysis and visualisation is particularly 

important to note for assigning meaningful values to elements towards the development of the 

DCMiTI structure. 

5.5 Summary of Exploring DCMiTI in a UK University 

In this chapter, I report an exploratory study investigating the elements contributing to DCMiTI and 

the relationship between them. In summary, most of the findings from this study corroborated the 

findings from previous studies giving more empirical weight to the outcome of the systematic review 

and providing further insight into the complex relationships between the elements that contribute to 

DCMiTI. The study also revealed a wealth of new findings which proved to be invaluable to the overall 

research work.  

This chapter substantiates the answers to Research Questions 1 and 2 with empirical evidence. 

RQ1: What elements contribute to DCM? 

This study confirmed that all 10 elements identified in the literature search are elements that 

contribute to Digital Capabilities. Participant agreements presented in this chapter provide sufficient 

empirical evidence to confirm the proposed classification of elements and substantiate the theoretical 

answer to RQ1. 

RQ2: How do these elements affect the Digital Capability Maturity of Tertiary Institutions? 

This study also confirmed that all elements have a positive effect on DCMiTI when developed. 

However, to ensure development efforts results in overall maturity, elements should be matured in 

parallel. 

In summary, the new knowledge gained in this study chapter suggests that DCMiTI may be seen as a 

combination of individual capability (learner and/or tutor), the institutions commitment to digital ed-

ucation, and the resources, tools, and content available to support the learning process. Furthermore, 

sustainability of DCMiTI may then be assessed using analytics from the learner experience and how 

well an institution is able to utilise that data for best effect with regards to individual institutional 

objectives.  



  

- 130 - 

 

The knowledge gained in this chapter was used to revise the classification of elements contributing to 

DCMiTI. Furthermore, the key take-away points that will inform the development of a proposed 

DCMiTI structure can be summarised as follows: 

1. Consideration of wellbeing in institutional policies is a requirement for higher levels of maturity. 

2. Higher levels of maturity will require adequate infrastructure to support the process. 

3. Any structure for improvement should capture the interdependencies and cross-sectional 

relationships between elements to fully represent DCMiTI. 

4. DCMiTI is multi-dimensional concept and future work is necessary towards representing it as such. 

5. The results suggest that DC is data-driven and therefore any models of DC maturity and 

improvement must consider the role of data in driving maturity. 

The exploratory study presented in this chapter yielded fruitful results therefore, In the next 

chapter of this dissertation, I replicated the exploration techniques to survey a case study of TEIs in 

Northwest Nigeria. 
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6. CHAPTER SIX: INVESTIGATING DCMiTI IN A CASE STUDY OF 
NORTHWEST NIGERIA 

In this chapter, I report on a study designed to extend my investigation of DCMiTI to the Nigerian 

Tertiary Education landscape. The study contextualised the concept of DCMiTI to a case study of four 

different types of TEIs in Northwest Nigeria providing further insight into the relationships between 

elements. The findings from the investigation also brought to light certain considerations specific to 

the case study area which informed the model construction. The results from this study substantiate 

the answers to RQ1, RQ2 and RQ4. 

RQ1: What elements contribute to DCM? 

RQ2: How do these elements affect the Digital Capability Maturity of Tertiary Institution? 

RQ4: What is the status of DCMiTI in Nigeria? 

6.1 Background 

An initial knowledge base was proposed grounded by theory from CHAPTER THREE: SYSTEMATIC 

LITERATURE REVIEW, which identified candidate elements contributing to DCMiTI and suggested that 

all elements have a positive effect on an institutional maturity, if developed. Then, the preliminary 

investigation reported in CHAPTER FIVE: EXPLORATORY STUDY OF DCMITI IN THE UK confirmed the 

review findings and extended the knowledge base on DCMiTI. 

Drawing back to the research problem of TEIs in Nigeria showing limitations in their ability to deliver 

digital education effectively, as stated in chapter 1, and my proposed solution of developing a 

structure to support the development of DCMiTI in Nigeria; the study reported in this chapter was 

designed to contextualise the initial knowledge base to Northwest Nigeria.  

Furthermore, CHAPTER FIVE: EXPLORATORY STUDY OF DCMITI IN THE UK findings indicated that TEIs 

have different sets of priorities, and the order of significance of elements/sub-elements will vary 

between different TEIs and different External environments. These findings suggested that any 

support structure must be calibrated for use by ensuring the elements/sub-elements align with the 

institutional goals, as well as the external environment.   

Therefore, the purpose of contextualising DCMiTI in this case study is to proffer a solution suitable to 

the Nigerian education landscape. Thus, I conducted the investigation reported in this chapter, with 

the objectives listed below. 
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6.2 Aims and Objectives 

The objective of this study was to substantiate the proposed classification of DCMiTI in Nigeria and 

further contextualise the knowledge of DCMiTI to the Nigerian TEI landscape with the goal of inform-

ing the construction of a DCMiTI development structure. 

The following study questions were set out to guide the investigation: 

1. Study Question 1: What elements impact Digital Capability Maturity? 

2. Study Question 2: How do these elements affect DCMiTI? 

3. Study Question 3: Rank the elements listed from the literature review in order of significance of 

their impact on DCMiTI. 

4. Study Question 4: Report of the status of DCMiTI in Northwest Nigeria. 

6.3 Methods 

To answer the Study Questions listed above, I replicated most of the methods used in (CHAPTER FIVE: 

EXPLORATORY STUDY OF DCMITI IN THE UK) of this dissertation as shown in Table 6-1.  

Table 6-1: study design rationale 

Study Phase Type Purpose 

Phase I Quantitative ▪ Ratify the results of RQ1 before proceeding to use this data 

to inform the model development 

▪ Ratify the positive effect of elements on DCMiTI (RQ2) 

Phase II Qualitative ▪ Builds on RQ2 with in-depth explanation of ‘how’ elements 
impact on DCMiTI 

▪ Report on the status of DCMiTI in TEIs in Northwest Nigeria 

 

The study was conducted under ethics protocol number ECS/PGR/UH/03871. Appendix V: Protocol for 

Study 4 details how I planned the investigation. 

6.3.1 Phase I: Quantitative Methods 

6.3.1.1 Tools (I) 

This study used the same structured questionnaire as CHAPTER FIVE: EXPLORATORY STUDY OF DCMITI 

IN THE UK, to collect participants’ agreements with elements in the classification and their effect on 

DCMiTI. However, in this study the questionnaire was administered using pen-to-paper questionnaires 

as shown in Appendix: Pen-to-paper Questionnaire) as opposed to electronically. This was primarily 

due to limitations of internet connectivity in the case study area and because the target sample size 

was much larger and only a limited number of tablets were available.  
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6.3.1.2 Participants (I) 

Participants targeted for this phase of the study included all stakeholder groups identified in the 

classification of DCMiTI: learners, tutors, TEI management, administrative staff, and technical staff. 

6.3.1.3 Pilot (I) 

Considerations were made to use a portable Wi-Fi solution and the digital survey, however after 

piloting this administration method, the connection was too slow, and data was lost due to unstable 

connectivity, and it was not time efficient considering the target sample size. Therefore, the decision 

was made to print off the questionnaire and administer it using pen-to-paper. Furthermore, the entire 

recruitment process presented challenges in that many participants requested further explanation on 

the purpose of study; despite being given participant information sheets. The issue with repeated 

explanations is that using different terms introduces the potential of bias and takes double the time; 

as a result, I approached academic staff and requested to address learners in clusters after scheduled 

classes so I could introduce myself and the purpose of the study to clusters of participants at once. 

This method proved to be more effective. 

6.3.1.4 Sampling (I) 

Purposive sampling is a type of non-probability sampling in which some reasoning is used to select 

institutions to participate in the research. I used this technique to select four institutions from the 

Northwest geo-political zones of Nigeria based on their types and willingness of the institutions man-

agement to participate in the research. A cross-section of the different types of TEIs were selected: A 

University, a Polytechnic, a Federal College of Education, and a National Teaching Institute (formerly 

referred to as a monotechnic). 

Based on Krejcie and Morgan (1970) sample size table, a data sample of 384 respondents is considered 

sufficient to represent the population of 82826. Table 6-2 shows the proportional sample size for each 

institution. 

Table 6-2: proportional sample size of four TEIs 

 Institution  Tutors Learners Total Sample size proportion 

1 University 6400 35000 41400 192 

2 Polytechnic 2963 25000 27963 129 

3 Federal College of Education (Tech-
nical) 

557 10590 11147 52 

4 A National Institute (Monotechnic) 816 1500 2316 11 

    82826 384 

   Data source: Intuitions MIS Units (2019) 
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Table 6-3 shows a further breakdown of the distribution of questionnaire proportional the population. 

Therefore, the target sample size was to recruit 51 tutors and 333 learners to participate in the inves-

tigation. I report the participation rates in the results section 6.4.1.2 Results included in Analysis 

Table 6-3: distribution of questionnaires proportional to the study population 

 Institution name Sample size tutor proportions learner proportions 

1 University 192 30 162 

2 Polytechnic 129 14 115 

3 Federal College of Education (Technical) 52 3 49 

4 A National Institute (Monotechnic) 11 4 7 

  384 51 333 

 

6.3.1.5 Recruitment (I) 

After receiving written consent for each of the TEIs selected for the study, participants were recruited 

at convenience from various departments around the TEI campuses. I approached tutors for 

permission to address learners after scheduled lectures to introduce myself and debrief them on the 

purpose of my investigation. For those willing to participate, I then handed out the study tool which 

included a copy of the participant information sheet and consent form. 

Data collection was scheduled to be undertaken over an 8-week period; however, this was cut short 

due to the outbreak of the COVID-19 pandemic. Therefore, the data collection period lasted only 2 

weeks. 

6.3.1.6 Statistical Analysis  

The questionnaire data was manually input into an excel spreadsheet and exported into SPSS. Unlike 

the electronic questionnaire, the data collected in the pen-to-paper questionnaires were subject to 

missing data and several incomplete questionnaires. Therefore, an extensive data cleaning process 

was undertaken to arrive at the final dataset used for analysis. I report the data cleaning process as 

part of the results in Section 6.4.1.1 Data Cleaning. I then used descriptive statistics to analyse 

frequencies, percentages, and measurements of central tendency (medians); which I report under 

section 6.4.1.2 Results included in Analysis. 

6.3.2 Phase II: Qualitative Methods 

The second phase of the study again employed the same methods used to explore the opinion of 

management stakeholders in Chapter 5, Section 5.3 Methods to further inform the development of a 

support structure for DCMiTI.  However, in this study, there was an added objective to contextualise 

DCMiTI to the Nigerian TEI landscape and report on the status of DCMiTI in the case study area. 
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6.3.2.1 Tools (II) 

A semi-structured Interview Schedule was used to guide interviews with participants to gather the 

data required to answer the research questions. Table 6-4 summarises the justification of the ques-

tions used in the interview schedule. 

Table 6-4: justification of interview questions 

Research Question Interview Question 

RQ2: How do these elements affect the Digital Ca-
pability Maturity of Tertiary Institution? 

. What elements contribute to DC? 

. How do these elements affect Maturity? 

RQ3: What is the status of research on Digital Capa-
bility Maturity in Tertiary Institutions? 

. Which specific elements have the most impact on 
learning and why? 

RQ4: What is the status of Digital Capability Ma-
turity in Tertiary Institutions in Nigeria? 

Drive research process 

 

6.3.2.2 Participants (II) 

Participants for this phase of the study included TEI management members from various departments 

within the case study institutions. 

6.3.2.3 Pilot (II) 

This phase of the study was not piloted due to COVID-19 and the time limitations of having to cut the 

data collection period shorter than planned; furthermore, I had already piloted and undertaken the 

same study in the UK, therefore, no changes were made to the interview schedule. 

6.3.2.4 Sampling (II) 

Phase II of the study surveyed the same sample pool reported in Phase I: section 6.3.1.4 Sampling. 

6.3.2.5 Recruitment (II) 

Study participants were recruited at random based on their job roles and through professional 

recommendations from Institutional management and the department of Human Resources. 

Invitations were sent out via email with participant information sheets and consent forms for those 

willing to participate. I report total participants and response rates in the results section. 

Interviews were scheduled and undertaken in pre-booked meeting rooms on the respective TEI 

campuses. 
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6.3.2.6 Content Analysis 

All interviews were audio recorded and transcribed verbatim. I imported the transcriptions to Nvivo 

and undertook a content analysis which I report on in section 6.4.2 Results from Study Phase II (Qual-

itative). 

6.4 Results and Analysis 

6.4.1 Results from Study Phase I (Quantitative) 

Table 6-5 summarises the total number of questionnaires collected from the study population and 

shows that the sample collected from the University, the FCE-T and the National Institute all exceeded 

the target sample size by 104%, 278% and 1,290% respectively. I collected sample sizes larger than 

the target in anticipation of incomplete questionnaires that may need to be excluded from the 

analysis. However, the data collected from the polytechnic fell short of the sample size required to 

adequately represent the polytechnic with only 72 questionnaires out of 129 required. This was solely 

due to the need to end data collection early because of restrictions of the pandemic, otherwise target 

participants generally expressed willingness to participate. 

Table 6-5: summary of data collected from each TEI in the case study 

Institution name Sample size Staff proportions Student proportions Total Sample 

 target  target  target   

University 192   30  162  301 

Polytechnic 129   14  115  72 

Federal College of Education 
– Technical (FCE-T) 

52   3  49  142 

A National Institute/Mono-
technic (NI) 

11   4  7  150 

TOTAL 384  51  333  665 

 

Notwithstanding, the total sample size collected for the population was 556 which was greater than 

the 384 surveys needed to represent TEIs in Northwest Nigeria. The survey data collected was subject 

to cleaning before arriving at a final data set for analysis. 

 

6.4.1.1 Data Cleaning 

A total of (n=121) cases were affected by the issue of missing data. I considered excluding all cases 

with missing data however, this would have increased the likelihood of introducing bias; moreover, 

best practise would argue that it is best to keep as much of the data collected, if possible(Mirzaei et 

al., 2022; Peng et al., 2022). Therefore, a brief exploratory analysis was performed on the data col-

lected to determine the nature of the missingness (Brick and Kalton, 1996). 
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A 2-step data cleaning was undertaken to arrive at the final data sets to be used for analysis. The same 

steps were followed cleaning the questionnaire data for all four institutions. Table 6-6 shows the fig-

ures for the omitted data and final data sets used for analysis. Below I explain how I arrived at these 

figures. 

6.4.1.1.1 Exploring the nature of missingness 

Table 6-6: summary of missing data points 

 

Missing data often introduces problems that affect the data analysis (Mirzaei et al., 2022). There are 

three main concerns; the first is that missing data reduces statistical power (Mirzaei et al., 2022; Peng 

et al., 2022); in this case there was a sufficient data sample, therefore this was not the major concern 

in this study. The second issue is that missing data can bias the results and lastly excluding problematic 

cases can reduce the representativeness of the data sample (Peng et al., 2022). The issue of lost data 

biasing the results only becomes a concern if imputation methods are being used to replace missing 

values. I performed Little’s MCAR (Missing Completely at Random) test to determine whether the 

values were missing in a random, or non-random way meaning the pattern may be dependent on the 

data values themselves (Little, 1988). The results from running Littles MCAR test, were Chi-Square = 

1452.405, DF=1256, Sig.000. Since the value is statistically significant (less than 0.05), I thus con-

cluded that the data were Missing Not Completely at Random (MNCAR) and there was a high proba-

bility that the missingness was related to the value of the item itself; or the value of other item(s) in 

the data set. Therefore, eliminating the option of using any imputation methods to estimate missing 

values. 

Lastly, I addressed the issue of preserving representativeness while excluding selected cases of missing 

data; this was the main concern in this survey. The goal was to retain as much data as possible without 

reducing the representativeness of the data sample.  

 FCE Polytechnic Monotechnic University 

Original dataset (raw data) 142 72 150 301 

Missing datapoints in raw data 307 116 157 233 

No. of Multiple responses instances/ cases 13 14  51 67 

Step 2 Omit sets with >10% missingness 29 18 28 46 

a. Whole question unanswered 6   3 2 4 

b. More than 10% missingness per question 23   15 26 42 

Missing datapoints in cleaned data 50 38 49 112 

Datasets omitted 29 18 28 46 

Final dataset for analysis 113 54 122 255 
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I performed a brief analysis exploring the missingness across the different elements and then again 

across the different questions to determine whether a particular element, or survey question was the 

source of the missing data. The exploration revealed all elements presented similar amounts of miss-

ing data as shown in Figure 6-1, and likewise no specific question presented more missingness than 

the others, eliminating the possibility of missingness being associated with any issue with the study 

question or understandability of a particular element. 

 

 

Figure 6-1: missingness per question 

6.4.1.1.2 Handling missing data 

In pursuit of a sound, scientific and reliable analysis, I applied a 10% missingness tolerance (Dong and 

Peng, 2013). This meant that any responses where a dataset is missing more than 10% of the re-

sponses from one question, or from a particular respondent; then that variable or respondent may be 

considered problematic and therefore excluded from the result set. 

Using this mechanism, resulted in excluding 20.5% of the data collected.  However, because I had 

collected data in excess of the target to compensate for any issues of incomplete questionnaires; de-

spite the omissions, the remaining dataset included (n=544) surveys, which was large enough for suf-

ficient statistical power and meaningful analysis that was representative of the case study area. 

In terms of the elements, missing data points ranged from 1-8 out of a possible 339 data points per 

element. IS presented the highest number of missing data points with 8/339 (2.359%) missingness, 

closely followed by DI&W, RTC and TI which all had 2.064% missingness. EE (1.769%), Co (1.179%) and 

the remaining elements all presented less than 1% of missing data. Again, this indicates that no one 

element presented problems in the questionnaire. 

In the next section, I present the respondents’ demographics followed by results and preliminary 

analysis of the final data set, addressing each of the study questions. 
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6.4.1.2 Results included in Analysis 

6.4.1.2.1 Summary of demographic data 

I investigated DCMiTI in a case study of four TEIs within the North-West Zones of Nigeria to substanti-

ate the proposed classification and findings from the literature review. A total of 544 questionnaires 

were included in the analysis of Phase I. The largest portion of respondents were from the university 

with 46.9%. 22.4% of the survey data was from the NI and 20.8% from the FCE-T. The fewest ques-

tionnaires were collected from the polytechnic (9.9%). The low response rate from the polytechnic 

was due to cutting the data collection period short because of restrictions related to the pandemic. 

Notwithstanding, the total sample size collected for the population was sufficient to represent TEIs in 

Northwest Nigeria. 

 

Figure 6-2: distribution of respondents across the four institutions 

The majority of respondents were learners (93%) with relatively small proportions from the other 

stakeholder groups as seen in Figure 6-3. Learners were much more willing to take part in the study 

than tutors, administrators, and technical staff. 

 

Figure 6-3: distribution of respondents across stakeholder groups 
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Most of the respondents were between the ages of 18-24 (72.1%). 19.4% were between the ages of 

25-34, and the other age groups presented even smaller proportions as shown in Figure 6-4. There 

were no respondents above the age of 55.  

 

Figure 6-4: distribution of respondents across age groups 

65.8% of respondents identified as male, and 33.5% as female, while 0.7% preferred not the disclose 

their gender. 

Considering the survey was conducted across four different types of tertiary level institutions, the 

qualification types varied. Figure 6-5 shows 35.4% of respondents were pursuing a bachelor’s degree, 

33.0% were diploma/HND students and 20.6% were pre-NCE students (a course only offered in the 

Colleges). Only a small proportion of participants were postgraduates: master’s degree students 

(7.8%) and doctoral candidates (3.2%). Figure 6-5 also demonstrates that the data included some rep-

resentation of the various degree type offered in TEIs, with the most representation from bachelor’s 

and diploma learners. Furthermore, participants were undertaking a range of different courses from 

different disciplines across the different institutions.  
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Figure 6-5: distribution of respondents across degree types 

6.4.1.2.2 Results and Analysis  

The overall results of the investigation yielded a strong and consistent pattern of high agreements and 

low disagreements, combined with a small portion of uncertainty across the four institutions. Table 

6-7 presents a summary of the agreement strengths for Study Questions 1 and 2.  

In presenting the results I have simplified the data for ease of analysis by consolidating the values on 

the Likert Scale into three simple categories. The first combines all agreements (values 7= strongly 

agree, 6= agree and 5= slightly agree) in overall agreements. The second category combines all disa-

greements (values 1= strongly disagree, 2= disagree, 3= slightly disagree) into overall disagreements. 

The last category looked at value 4 on the Likert Scale (value 4= neither agree not disagree), highlight-

ing the portion of responses that neither agreed nor disagreed with the statement that elements in 

the classification contribute to DCM. 

Table 6-7: Summary of results from Question 1 and Question 2 of the Case study 

 Strength of agreements (%) 

Likert Scale values overall agreements Overall disagreements Neither agree nor disagree 

Question 1 > 58.2% <=33.3 % <= 16.3 % 

Question 2 >= 58.4 % <= 11.5 % <= 15.7% 

Note: In this table I have summarised the 7-point Likert Scale used to collect the data by referring to points 1, 2 and 3 of 

the scale as disagreements; points 5, 6, 7 as disagreement and point 4 is neither agree nor disagree. 

The data summarised in Table 6-7 indicates the following: 

▪ The majority of stakeholders from the case study agreed that the elements uncovered in the SLR 

are elements that contribute to DCM. 

▪ The majority of stakeholders from the case study also agreed that these ten elements have a pos-

itive effect on the DCMiTI. 

▪ A small but acceptable portion of the study population did not have an opinion. 
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Next, I present a further breakdown of the results, looking at the pattern of agreements from each 

institution; presented in order of Study Question 1, followed by Study Question 2. 

6.4.1.2.2.1 The elements found in the literature review are the elements that contribute to Digital Ca-

pability (RQ1) 

Participants from the four institutions were asked to score their level of agreement against elements 

1-10 listed in the questionnaire. 

Study Question 1: On a 7-point scale, rate how strongly you agree or disagree that the 

elements (1-10) are elements of Digital Capability (where 1 = strongly agree and 7 = strongly 

disagree). 

The graphs in Figure 6-6 to Figure 6-9 on pg130, show the distribution of responses from each of the 

four TEIs surveyed in the case study. Table 6-8 provides a summary of the results obtained. 

Table 6-8: range of agreements across the four institutions 

 Strength of agreements (%) 

Tertiary Institution Overall agreements Overall disagreements Neither agree not disagree 

University >= 75.2 <= 19.4 <= 6.4 

National Institute (NI) >= 70.2 <= 19.3 <= 10.7 

Polytechnic >= 67.3 <= 26.9 <= 16.3 

FCE-T >= 58.2 <= 33.3 <= 12.7 

Note: in this table I have summarised the 7-point Likert scale used to collect the data by referring to points 1, 2 and 3 of 

the scale as agreements; points 5, 6, 7 as disagreement and point 4 has been identified as is (neither agree nor disagree). 

The data summarised in Table 6-8 indicates the following: 

▪ All four institutions were in majority agreement (>= 58.2%) that the candidate elements are 

elements that contribute to DCM. 

▪ The University presented the highest agreements with 75.2%, followed by the National Insti-

tute (70.2%), then the polytechnic (67.3%). 

▪ The FCE-T presented the lowest agreements (58.2%), and highest disagreements (33.3%).  

▪ All four institutions consistently presented some disagreement with the statement, although 

the agreements far outweighed the disagreements in every instance. 

▪ All the institutions presented a similar and consistent result in terms of the number of 

participants with neutral opinions, ranging between 6.4% to 16.3%. 
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Figure 6-6: results from Polytechnic (Q1) 

 
Figure 6-7: results from National Institute (Q1) 

 
Figure 6-8: results from FCE-T (Q1) 

 
Figure 6-9: results from University (Q1) 
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Analysing results of Study Question 1 by Institution 

The focus of this study was to capture the respondents’ opinions across the case study area as a 

representation of the typical responses of the population of NW Zones of Nigeria. In comparing 

responses from the different institutions, I was able to explore the differences and similarities 

between them. 

Table 6-9 presents the range of agreements, showing that the overall agreements levels from the 

university and NI are higher than those from Polytechnic and FCE-T. The range between the highest 

and lowest overall agreements are much smaller in the university and the NI, than they are in 

Polytechnic and FCE-T. 

Table 6-9: range of agreements across the four institutions (Q1) 

Tertiary Institution Range of agreements (%) 

 Agreements Disagreements Neither agree not disagree 

University 6.4 
(75.2 – 81.6) 

7.3 
(12.1 - 19.4) 

4.8 
(1.6 - 6.4) 

NI 10 
(70.2 – 80.2)  

4.2 
(15.1 - 19.3) 

7.4 
(3.3 - 10.7) 

Polytechnic 19.5 
(67.3 – 86.8) 

16.7 
(10.2 - 26.9) 

15.4 
(0.9 - 16.3) 

FCE-T 19.8 
(58.2 - 78.0) 

18.6 
(14.7 - 33.3) 

9.1 
(3.6 - 12.7) 

 

The university presented the narrowest range of responses with only 6.4% difference between the 

highest and lowest agreement levels. The NI followed closely with 10% range. The Polytechnic and 

FCE-T had relatively higher ranges between agreements with 19.5% and 19.8% respectively. 

The same pattern of ranges is seen in disagreements and neutral opinions with the University and the 

NI showing smaller ranges, and the Polytechnic and FCE-T showing higher ranges. 

Table 6-10 below, presents the findings based on the categories used for analysis, I explain the reason 

for this categorisation in Table 6-11: justification for categories used in analysis. 
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Table 6-10: Summary agreements for Q1 based on categories for analysis 

Analysing results of Question 1 by the elements 

To support the analysis in terms of the specific elements that have been indicated most frequently 

among the four institutions as contributing to DCM, I have summarised the result data in  

Table 6-12, showing the three elements with the highest agreement strengths in three categories that 

I used to analyse and compare the data. The reason for choosing these three categories has been 

summarised in Table 6-11. 

 Overall agreements Strong agreements Overall disagreements Neither agree nor disagree 

University The results from the 
University were consistent in 
terms of agreement levels 
across all ten elements. C&I 
had the highest overall 
agreements with 81.6%, Co 
had the lowest agreements 
with 75.2% and agreements 
from all other elements fell 
within this range. 

Infrastructure (40.0%), skills 
(37.2%) and C&I (34.9%) had 
the highest strong 
agreements. 

The disagreements also 
presented the same 
consistent pattern, with the 
highest overall disagreement 
from EE at 19.4% and the 
lowest from C&I at 12.1%. All 
other elements presented 
overall disagreements within 
this range. 

A very small portion of 
responses ranging between 
1.6-6.4% across the ten 
elements indicated not 
having an opinion about the 
elements contributing to 
DCM.  

 

National 
Institute 
(NI) 

The results from the NI 
showed a similar pattern to 
that of the University. The 
agreement patterns were 
consistent across all ten 
elements. Overall agreement 
strengths on all elements 
ranging between 80.2% from 
DI&W and 70.2% from Co. 

Looking at unanimously 
‘strong agreements’ (value = 
7 on the Likert Scale), C&I 
showed the highest number 
of strong agreements (20%), 
closely followed by LTD, 
DI&W and TI. 

  

On the other hand, the 
highest overall disagreements 
were with EE (19.3%) and the 
lowest Infrastructure and LTD 
both with (15.1%). The overall 
disagreements from all other 
elements fell within this 
range. 

 

3.3 - 10.7% of respondents 
across the ten elements 
neither agreed not 
disagreed that the 
element(s) contributed to 
DCM. 

 

Polytechnic In Polytechnic, the highest 
overall agreements were 
from Co at 86.8% and the 
lowest was 68.5% from 
stakeholders.  

 

C&I (46.3%), DI&W (36.7%) 
and Co (35.8%) showed the 
highest strong agreements. 

Stakeholders presented the 
most overall disagreements 
with 29.6% DI&W had the 
least overall disagreements 
with 10.2%.   

0% respondents indicated 
value 3 on the Likert Scale 
‘slightly disagree’.  

The polytechnic also had 
the highest percentage of 
participants who selected 
level 4 on the Likert Scale = 
neither agree not disagree 
(<=16.3%).  

This institution also 
presented the widest range 
in this category. 

FCE-T DI&W (78.0%), stakeholders 
(76.7%) and Co (73.4%) 
presented the highest overall 
agreements. With the lowest 
agreements from 
Infrastructure (58.2.%). 

 

In the FCE-T, the highest 
strong agreements were from 
DI&W (33.0%), followed by 
Stakeholder (32.1%) and Skills 
(31.3%). 

TI presented the most 
disagreements (33.3%) 
followed by RTC (29.5%) and 
the infrastructure (29.2%). 

 

3.6 – 12.7% of respondents 
neither agreed nor 
disagreed. 
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Table 6-11: justification for categories used in analysis. 

Category Reason 

Overall agreements To identify which elements/ Institutions presented the highest 
overall agreement that the element contributes to DCM. 

Strong agreements To spotlight unanimously strong agreements and be able to compare 
the strong agreements with the total overall agreement to find any 
patterns. 

Overall disagreements To identify which elements respondents least agreed contributed to 
DCM. Also, to be able to compare the disagreements with lowest 
agreements to see if there is a pattern. 

 

Table 6-12: summary of occurrences of elements (Q1) 

Tertiary Institution Overall agreements Strong agreement Overall disagreement 

University 1. C&I (81.6%) 
2. TI (81.2%) 
3. Infrastructure (80.4%) 
Lowest: Co (75.2%) 

1. Infrastructure (40.0%) 
2. Skills (37.2%) 
3. C&I (34.9%) 

1. EE (19.4%) 
2. LTD (18.8%) 
3. Co (18.8%) 
Lowest: C&I (12.1%) 

NI 1. TI (80.2%) 
2. Infrastructure (79.9%) 
3. DI&W (79.2%) 
Lowest: Co (70.2%) 

1. C&I (38.5%) 
2. LTD (37.0%) 
3. DI&W (36.7%) 

 

1. EE (19.3%) 
2. Co (19.0%) 
3. Skills (18.9%) 
Lowest: Infrastructure (15.1%) 
and LTD (15.1%) 

Polytechnic 1. Co (86.8%) 
2. C&I (74.1%) 
3. DI&W (73.4%) 
Lowest: stakeholders (68.5%) 

1. C&I (46.3%) 
2. DI&W (36.7%) 
3. Co (35.8%) 

 

1. Stakeholders (29.6%) 
2. Infrastructure (26.9%) 
3. Skills (26.4%) 
Lowest: DI&W (10.2%) 

FCE-T 1. DI&W (78.0%) 
2. Stakeholders (76.7%) 
3. Co (73.4%) 
Lowest: Infrastructure (58.2%) 

1. DI&W (33.0%) 
2. Stakeholders (32.1%) 
3. Skills (31.3%) 
 

1. TI (33.3%) 
2. RTC (29.5%) 
3. Infrastructure (29.2%) 
Lowest: DI&W (14.7%) 

 

In terms of the different elements, Table 6-12 shows the frequency of occurrences and how many 

times each element appeared in the top three highest responses for each category: 

- 6 elements most frequently appeared with the highest overall agreements: DI&W (3), C&I (2), 

TI (2), Infrastructure (2), Co (2) and stakeholders (1). 

- 7 elements most frequently appeared with strong agreements: C&I (3), DI&W (3), Skills (2), Co 

(1), Infrastructure (1), LTD (1) and Stakeholders (1). 

- 8 elements most frequently appeared with overall disagreements: EE (2), Skills (2), Co (2), Inf 

(2), LTD (1), TI (1), RTC (1) and stakeholders (1). 

More specifically: 

- DI&W appeared in the top three highest overall agreements in FCE-T (78.0%), the Polytechnic 

(73.4%) and the NI (79.2%). This element also appeared in the top three ‘strong agreements’ in 

the same institutions. 
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DI&W also scored the lowest levels of disagreements in the Polytechnic and the FCE-T. 

- C&I scored the highest overall agreements in the University and the third highest ‘strong agree-

ment’. C&I also scored the highest ‘strong agreements’ in both the NI and the Polytechnic, as well 

the second highest overall agreement in the Polytechnic. 

This element also scored the lowest disagreements in the University. 

- Co scored the lowest overall agreements in the University and the NI, although these agreement 

levels were both high at 70.2% and 75.2% respectively.  

This element also appeared with the highest overall agreement in the Polytechnic and the third 

highest in FCE-T. 

- Skills had the second highest ‘strong agreements’ in the University (37.2%) and the third in FCE-T 

(31.3%) but did not appear among the top three highest overall agreements in any of the institu-

tions. 

Skills also appeared with the third strongest disagreements in both the NI (18.9%) and the 

Polytechnic (26.4%). 

- Infrastructure showed the largest ‘strong agreement’ in the University (40%); and appeared with 

the second and third highest overall agreement levels in the NI (79.9%) and the University (80.4%) 

respectively. It also showed the lowest amount of disagreement in the NI. 

Infrastructure also made a frequent appearance among the top three highest overall 

disagreements in both the Polytechnic (26.9%) and the FCE-T (29.2%). 

- TI scored 81.2% overall agreement in the University and 80.0% in the NI, it did not appear in with 

high ‘strong agreements’ from any of the institutions. 

TI scored the highest overall disagreements in FCE-T. 

- Stakeholders had the second highest overall agreements (76.7%) in FCE-T, they also showed the 

second highest ‘strong agreements’ in this institution. 

Stakeholder had the lowest overall agreements in the Polytechnic (68.5%) and the highest overall 

disagreements (29.6%). 

- LTD scored the second highest ‘strong agreement’ in the NI (37.0%) and also had the least overall 

disagreement (15.1%); but did not appear in the top three overall agreements in any of the other 

institutions. 

LTD also had the second highest level of disagreement in the University (18.8%). 

- EE scored the highest disagreements in both the University and the NI. This element did not ap-

pear in the top three agreements or strong agreements in any of the institutions. 
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In conclusion, these findings suggest the following: 

There are 8 elements that most frequently appeared with high agreements as contributing to DCM, 

ordered as follows: 

1. DI&W 

2. C&I 

3. Skills 

4. TI 

5. Infrastructure 

6. Co 

7. Stakeholders 

8. LTD 

We also note that there are 4 elements that most frequently appeared with the least agreements 

(thus meaning disagreement) that these elements contribute to DCM: 

• EE 

• Co 

• Skills 

• Infrastructure 

There was an overlap with Co, Skills, and Infrastructure as they appear with high agreements in certain 

institutions and high disagreements in others. The level of contribution of these elements cannot be 

understood from quantitative analysis, therefore; looked to the content analysis of interviews with 

management to add context to these results in Section 6.4.2 Results from Study Phase II (Qualitative).  

However, it is unequivocal that respondent in all four institutions in NW Nigeria agree that EE is the 

elements that has the least contribution to DCM. 

 

 

 



  

- 149 - 

 

Summary of Findings for Question 1 of the Case study 

To summarise the findings from Study Question 1, 58.2% and above of total respondents across all 

institutions agreed that elements 1-10 are elements of DCM. No more that 33.3% of respondents dis-

agreed with the statement and fewer than 16.3% neither agreed nor disagreed. 

Confirmation of elements contributing to DCM 

I thus conclude that since a majority of respondents from all institutions agreed, this confirms that the 

elements uncovered in the SLR are elements that contribute to DCM. Within the boundaries of this 

study, no other elements have been identified. 

The University and National Institute presented the highest agreement levels and the least number of 

respondents who did not have an opinion, closely followed by the Polytechnic.  

The FCE-T had the lowest agreement levels and the highest number of respondents who did not have 

opinions. 

DI&W had the highest agreement levels, followed by C&I, TI, Stakeholders, LTD, Co, Skills, and 

Infrastructure. EE had the lowest agreement levels. 

Future studies 

Co, Skills, and Infrastructure presented an overlap; therefore, I will be looking to further understand 

their contribution in future studies.  
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6.4.1.2.2.2 The elements found in the literature review are the elements that contribute to Digital Ca-

pability (RQ2) 

The second question that stakeholders were asked in this validation study was on the effect of the 10 

elements on DCMiTI. 

Study Question 2: On a 7-point scale (where 1 = strongly disagree and 7 = strongly agree), 

please indicate your level of agreement that each of the elements (1-10) makes a positive 

contribution to Digital Capability in tertiary institutions. 

Table 6-13 provides a summary of the results obtained from each of the institutions in the case study. 

Table 6-13: summary of results for Question 2 from the study investigating DCMiTI among four institutions in NW Nigeria 

Tertiary Institution Strength of agreements (%) 

 Agreements Disagreements Neither agree not disagree 

University > 75.2 < 5.6 < 8.5 

NI > 70.0 < 10.0 < 10.1 

Polytechnic > 68.5 < 11.5 < 11.5  

FCE-T > 57.5 < 9.3 < 15.7 

Note: in this table I have summarised the 7-point Likert Scale used to collect the data by referring to points 1, 2 and 3 of 

the scale as agreements; points 5, 6, 7 as disagreement and point 4 has been identified as is (neither agree nor disagree). 

From the summary of data in Table 6-13, I deduced the following: 

- All four institutions presented majority agreements >= 57.5% that the elements have a posi-

tive effect on the DCMiTI in NW Nigeria. 

The University showed strongest agreements levels with 75.2%, followed by the NI (70.0%), 

then the Polytechnic with 68.5% and the FCE-T with 57.5%. 

- There was a very low level of disagreement with the highest level of overall disagreement 

from the Polytechnic with 11.5% and only 5.6% disagreement from the University. 

- There was a small portion of participants who neither agreed nor disagreed with the state-

ments presented in the study and they ranged between 8.5% from the University, to 15.7% 

from the FCE-T. 

Analysing results of Question 2 by Institution 

The range of responses between the highest and lowest agreements; disagreements; and neither 

agree not disagree, are presented in table 12. 
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Table 6-14: range of agreements across the four institutions (Q2) 

Tertiary Institution Range of agreements (%) 

 Agreements Disagreements Neither agree not disagree 

University 6.4 
(75.2 - 81.6) 

17.2 
(22.8 - 40.0) 

0.3 
(1.6 - 16.3) 

NI 11.9 
(70.0 - 81.9) 

19.9 
(26.4 - 46.3) 

7.6 
(2.5 - 10.1) 

Polytechnic 17.5 
(68.5 - 86.0) 

14.0 
(11.7 - 25.9) 

11.5 
(0.0 - 11.5) 

FCE-T 13.1 
(57.5 - 70.6) 

21.5 
(22.7 - 44.2) 

13.9 
(1.8 - 15.7) 

 

The University presented the smallest range of responses (0.3%) followed by the NI (7.6%). The 

Polytechnic and the FCE-T showed a wider range with 11.5% and 13.9% respectively.
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Figure 6-12: results from FCE-T (Q2) Figure 6-13: results from University (Q2) 
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Figure 6-10: results from Polytechnic (Q2) Figure 6-11: results from National Institute (Q2) 
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Table 6-15: Summary agreements for Q2 based on categories for analysis 

Analysing results of Question 2 by elements 

Looking at the same three categories used to analyse Question1,  as described in Table 6-11 on pg132, 

and taking into account the frequency of occurrences as shown in Table 6-16; I have summarised the 

elements (and the number of occurrences of the top three response for each category) as follows: 

- Seven (7) elements appeared with the highest overall agreements: C&I (3), DI&W (2), RTC (2) 

and Collaboration (2). TI (1), Infrastructure (1), LTD (1). 

 

- Seven (7) elements appeared most frequently with strong agreements: C&I (3), DI&W (2), Co 

(2), Infrastructure (2), LTD (1), skills (1) and Stakeholders (1). 

 

- Seven (7) elements appeared most frequently with high overall disagreements: EE (3), Stake-

holders (2), Co (2), C&I (2), LTD (1), skills (1) and infrastructure (1). 

 Overall agreements Strong agreements Overall disagreements Neither agree nor 
disagree 

University TI and Skills jointly presented 
the highest level of overall 
agreements with 83.0%, 
closely followed by C&I with 
82.3%. 

However, Infrastructure 
had the most ‘strong 
agreements’ with 42.2% 
and C&I with 37.2% re-
sponses being unanimous 
agreement. 

EE presented the most 
overall disagreement with 
(18.8%). (Followed by Co 
with 17.1%). 

A consistent number of 
responses across all el-
ements showed be-
tween 3.2 – 8.5% nei-
ther agreed nor disa-
greed. 
The University pre-
sented the lowest 
range of this category 
in the case study. 

NI C&I showed the highest level of 
overall agreements with 81.9% 
of response being point 7, 6 
and 5 on the scale. Closely fol-
lowed by LTD (80.7%), RTC 
(79.7%), Infrastructure (79.3%) 
and EE with lowest level of 
overall agreements at 70.0%. 
 

Stakeholders showed the 
largest number of ‘strong 
agreements’ with 42.2% of 
agreements being point 7 
on the scale, followed by 
LTD with 42.9% of agree-
ments being strong. 

stakeholders also had the 
highest level of overall dis-
agreements with 23.3% of 
responses scoring 1, 2 and 
3 on the Likert Scale. Fol-
lowed by EE with 21.7%. 

A small percentage of 
respondents ranging 
from of 2.5 – 10% 
across the 10 elements, 
indicated neither 
agreeing nor disagree-
ing with the statement. 
 

Polytechnic RTC scored the highest overall 
agreements (90%), this is the 
highest strength of agreement 
amongst all the elements and 
across all the institutions in-
volved in this study.  
RTC is also the only elements 
across all the institutions to 
present no uncertainty, mean-
ing none of the participants se-
lected item 4 on the Likert 
Scale. This element also pre-
sented the lowest level of over-
all agreement at 14%. 
 

C&I showed the highest 
level of unequivocal agree-
ment with 44% of agree-
ments being ‘strong’, 
closely followed by Co 
with 44.2%. 

 

Stakeholders presented 
the highest level of overall 
disagreement with 25.9% 
of respondents no agree-
ing with the statement. 
This was followed by skills 
(22.2%) and C&I (20.4%). 

RTC was the only ele-
ments which all partici-
pants had an opinion 
on (meaning Zero re-
spondents selected op-
tion 4 on the Likert 
Scale). 
 
The range of respond-
ents who neither 
agreed not agreed on 
the elements contrib-
uting to DCMiTI ranged 
between 0.0 – 11.5%.  

FCE-T DI&W presented the highest 
overall agreements with 
71.1%, closely followed by Co 
with 70.6% and C&I with 
69.0%. 

C&I had 35.4% strong 
agreement, followed by 
DI&W with 31.5%. 

Infrastructure had the 
highest level of overall dis-
agreements with 31.9%, 
followed by EE with 30.0%. 
(C&I 29.1%). 

A relatively wider range 
of respondents be-
tween 1.8 – 15.7% ex-
pressed not having an 
opinion on the matter. 
The FCE-T presented 
the widest range of this 
category in the case 
study. 
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Table 6-16: summary of occurrences of elements (Q2) 

Tertiary Institution Overall agreements Strong agreement Overall disagreement 

University 1. C&I (81.6%) 

2. TI (81.2%) 

3. Infrastructure (80.4%) 

Lowest: Co (75.2%) 

1. Infrastructure (40.0%) 

2. Skills (37.2%) 

3. C&I (43.9%) 

1. EE (19.4%) 

2. LTD (18.8%) 

3. Co (18.8%) 

Lowest: C&I (12.1%) 

National Teaching 

Institute 

1. C&I (81.9%) 

2. LTD (80.7%) 

3. RTC (79.7%) 

Lowest: EE (70%) 

1. Stakeholders (44.2%) 

2. LTD (42.9%) 

3. DI&W (38.3%) 

1. Stakeholders (23.2%) 

2. EE (21.7%) 

3. Co (17.6%) 

Lowest: C&I (13.1%) 

Polytechnic 1. RTC (86.0%) 

2. DI&W (80.4%) 

3. Co (76.8) 

Lowest: Stakeholders (68.5%) 

1. C&I (44.4%) 

2. Co (44.2%) 

3. Infrastructure (40.4%) 

1. Stakeholders (25.9%) 

2. Skills (22.3%) 

3. C&I (20.4%) 

Lowest: DI&W (11.7%) 

FCE(T) 1. DI&W (71.1%) 

2. Co (70.6%) 

3. C&I (69.0%) 

Lowest: Stakeholders (57.5%) 

1. C&I (35.4%) 

2. Co (32.1%) 

3. DI&W (31.5%) 

1. Infrastructure (31.9%) 

2. EE (30.0%) 

3. C&I (29.1%) 

Lowest: DI&W (21.6%) 

The data summarised in Table 6-16, shows the following: 

▪ C&I scored the highest overall agreements in both the university (81.6%) and NI (81.9%). It is 
also scored the third highest in FCE-T (69.0%). While it did not appear in the top 3 in the pol-
ytechnic, it did score the highest of the strong agreements with 44.4%. in strong agreements, 
it also scored (43.9%) in the university, and the highest strong agreement in FCE-T (35.4%). 

C&I also appeared among the lowest overall disagreements in all 4 institutions with lowest in 
NI (13.1%) and the university (12%). Followed by 20.4% in the polytechnic and 29.1% in FCE-
T. 

▪ DI&W scored the highest overall agreements in FCE-T (71.1%) and the second highest in the 
polytechnic (80.4%). It scored the third highest ‘strong agreement’ in both the NI (38.3%) and 
FCE-T (31.5%). 

DI&W also had the lowest overall disagreements in both the polytechnic (11.7%) and FCE-T 
(21.6%). 

▪ Co scored second and third highest overall agreements in FCE-T (70.6%) and the polytechnic 
(76.8%) respectively. It also scored the second highest strong agreements in both institutions, 
FCE-T (32.1%) and polytechnic (44.2%). In the other two institutions, this element appeared 
with the third highest overall disagreements in the NI (17.6%) and the University (18.8%). 
 

▪ Infrastructure appeared with the third highest overall agreements in the University (80.4%). 
It also scored the highest ‘strong agreements’ in the university (40.0%) and the third highest 
in the Polytechnic (40.4%). 

Infrastructure scored the highest overall disagreements in the FCE-T (31.9%). 

▪ LTD scored the second highest overall agreement in the NI (80.7%), and the second highest 
‘strong agreement’ in the NI (42.9%).  
It did not spear in the top high agreements in another of the other institutions. However, it 
did appear with the second highest overall disagreement from the University (18.8%). 
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▪ RTC scored the highest overall agreements from the Polytechnic (86.0%) and the third highest 
in the NI (79.7%). 

This element did not appear in the top ‘strong agreements’, neither did it appear in the top 
overall disagreements in any of the institutions. 

▪ Skills did not appear in the top overall agreements in any of the institutions, although it did 
score the second highest ‘strong agreement’ from the University (37.2%). 

This element then appeared with the second highest overall disagreement from the polytech-
nic (22.3%). 

▪ EE scored the lowest overall agreement in the NI, and to further confirm that result; it scored 
the highest overall disagreements the University (19.4%). EE also scored the second highest 
overall disagreements in both the Polytechnic (21.7%) and FCE-T (30.0%).  
 

▪ Stakeholders did not appear in the top highest agreement levels in any of the institutions, but 
they did score the lowest overall agreements in both the Polytechnic (68.5%) and FCE-T 
(57.5%). This element also scored the highest ‘strong agreement’ in the NI (44.2%). 

Stakeholders scored the highest overall disagreements in NI (23.2%) and the Polytechnic 
(25.9%). 
 

▪ TI scored the second highest overall agreements in the University (81.2%). It did not appear 
in the top ‘strong agreements’ in any of the four institutions. 

These findings suggest the following: 

There are 7 elements that most frequently appeared in the top three responses with high agreements 

on having a positive effect on DCMiTI: 

1. C&I (3) 

2. DI&W (2) 

3. Co (2) 

4. RTC (2) 

5. Infrastructure (1) 

6. TI (1) 

7. LTD (1) 

It is important to note that four of these elements also frequently appeared with the least agreements 

(thus meaning disagreement) that these elements have a positive effect on DCMiTI: 

• EE (3) 

• Co (2) 

• C&I (2) 
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• Stakeholders (2) 

 

Similar to the results from Study Question 1, there is an overlap with four elements which makes it 

difficult to interpret the nature of the contribution of these elements towards DCMiTI. C&I, Co, Infra-

structure and LTD frequently appear in the top overall agreements and in the top overall disagree-

ments. Thus, indicating some level of ambiguity as to the contribution of these elements and making 

it difficult to draw meaningful conclusions as to their effect on DCMiTI. Therefore, qualitative studies 

will be required to get a more in-depth understanding of the nature of the contribution of such ele-

ments to DCMiTI, I address this in the future work section of this dissertation. 

However, there is unanimous agreement across all institutions that EE is the element with the least 

agreements and most disagreement about positive contribution to DCMiTI. 

 

Summary of findings from Study Question 2 

To summarise the findings from Questions 2, more than 57.5% of respondents from each of the four 

institutions agreed that elements 1-10 have a positive effect on DCMiTI. No more than 11.5% of 

respondents disagreed with this statement and a maximum of 15.7% of respondents did not have an 

opinion on the matter. 

Confirmation of elements positive contribution to DCMiTI 

The majority of responses from all institutions agree with the statement in Question 2; I therefore 

conclude that the elements uncovered in the SLR (Chapter 3) all have a positive effect on DCMiTI. 

Within the boundaries of this study, no other elements have been identified. 

The University showed the highest agreement levels and the smallest range between agreements; 

followed by the NI and the Polytechnic. The FCE-T presented the lowest agreements and the highest 

number of respondents who did not have opinions on the impact of the elements. 

C&I presented the highest agreements levels, followed by DI&W; then Co, RTC, Infrastructure, TI and 

LTD. EE had the lowest agreement levels across all institutions. 

Further Studies 

C&I and Co appeared frequently in both high agreements and high disagreements. LTD and 

Infrastructure also presented the same overlap at a lesser scale. This overlap requires further 
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investigation in order to draw any meaningful conclusions regarding the effect of these elements on 

DCMiTI. 

6.4.1.2.2.3 Results of Study Question 3 - Ranking Elements 

The last question that survey participants were asked in this study was to rank the elements contrib-

uting to DCMiTI in order of significance of their impact. 

Study Question 3: Please rank the elements (1-10) in order of significance of their impact on 
Digital Capability in tertiary institutions on a scale of 1-10 (where 1= least impactful and 
10=most impactful. 

Analysing results of Question 3 by Institution 

In comparing the results of the rank ordering across the four institutions, no obvious or consistent 

pattern was apparent. However, the results of ranking from the University contained the same top 4 

elements as those from the National Institute (NI). The other institutions presented some similar rank-

ing but others completely different. Therefore, no pattern can be reported here. 

Analysing results of Question 3 by elements 

The graphs from Figure 6-14 to Figure 6-17 show the ranking order obtained from each institution 

based on the mean values for each element. These graphs show the following: 

Two elements consistently ranked 1st and 2nd: 

- Learning Training & Development ranked most impactful in three institutions: the University, 

the Polytechnic and FCE-T. It then ranked 2nd most impactful in the NI. 

- Creation & Innovation ranked most impactful in the NI. It then ranked 2nd most impactful in 

the other three institutions: University, Polytechnic and FCE-T. 

A set of elements were ranked highly in certain institutions while they ranked low in others: 

- Digital Identity &Wellbeing ranked 3rd most impactful in both the University and the NI. It 

then ranked 8th and 9th in the Polytechnic and FCE-T, respectively. 

- Tertiary Institution ranked 3rd most impactful element in FCE-T. It ranked 4th in both the Uni-

versity and the NI. Then it was ranked 9th in the Polytechnic. 

- Collaboration ranked highly (2nd) in the Polytechnic. It ranked 4th and 5th in the FCE-T and NI 

respectively. Then it was ranked 8th in the University. 
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Figure 6-14: Ranking order for Q3 (University) 

 
Figure 6-15: ranking for Q3 (National Institute) 

 
Figure 6-16: ranking order for Q3 (FCE-T) 

 
Figure 6-17: ranking for Q3 (polytechnic) 
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A group of elements consistently ranked in the middle region of the scale: 

- Skills: Polytechnic (4th), FCE-T (5th), NI (6th) and University (7th).  

- Resources, Tools & Content: Polytechnic (5th), 6th in both University and FCE-T. 8th in NI. 

- Infrastructure: University (5th), Polytechnic (7th), FCE-T (8th) and NI (9th). 

 

A set of elements were consistently ranked as low impact in all four institutions: 

- Stakeholders: ranked 7th in both NI and FCE-T, Polytechnic (8th) and University (9th). 

- External Environment: consistently ranked 10th (least impactful) in all four institutions. 

Summary of findings from Study Question 3 

In summary, the order of significance of impact of elements (1-10) on DCMiTI indicates a division into 

four groups: the high impact, the upper-middle, lower-middle and the low impact. The most impactful 

element was LTD. The upper middle elements were DI&W, TI, and Co. The lower middle elements 

were skills, RTC and infrastructure. Stakeholder and EE were the least impactful with EE holding 

unanimous agreements that it is the single least impactful element on the development of DCMiTI in 

Nigeria based on the opinions of stakeholders of four institution in the North-West zones. 

6.4.1.3 Summary of Quantitative Results 

To conclude the overall findings from the quantitative studies undertaken in the case study in Nigeria, 

Figure 6-18, Figure 6-19, and Figure 6-20 summarise the data from the entire case study. This data 

confirm that the candidate elements surveyed: 

Confirmation of RQ1 and RQ2 Findings: 

1. Are elements contributing to DCMiTI and no other elements were identified. 

2. Have a positive effect on DCMiTI, and no other elements were identified. The nature of the effect 

on elements is reported in section 6.4.1 Results from Study Phase I (Quantitative)6.4.2 Results 

from Study Phase II (Qualitative). 

3. The order of significance of the elements based on the opinion of learners in NW Nigeria is shown 

in Figure 6-20, with LTD being the most impactful and EE being the least impactful. 
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Figure 6-18: results from Q1 for NW Nigeria 

 
Figure 6-19: results from Q2 for NW Nigeria 

 
Figure 6-20: results of rank ordering for Q3 NW Nigeria 
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6.4.2 Results from Study Phase II (Qualitative) 

A total of (n=13) interviews were conducted with management level staff among the four institutions. 

The interviews ranged between 13 to 36 minutes in length and the participants engaged well in the 

conversations. 

Table 6-17: No. of participants in the case study 

 University Polytechnic National Institute 

(NI) 
Federal College of 

Education – Technical  
(FCE-T) 

Total 

No. of participants 4 3 3 3 13 
 

6.4.2.1 What elements contribute to DCM? 

Nine elements were found to contribute to Digital Capability from the opinion of management level 

staff in the case study in NW Nigeria. Table 6-18 shows the elements and/or sub-elements found in 

analysis; and how frequently they were mentioned as elements impacting DCMiTI. 

 Element Sub-Elements Description Interviews occurrences 

1 Infrastructure Connectivity (access) 
Services (MOOC, 
OODM) 
Hardware 
Software 
Power supply 

Network infrastructure and 
connectivity to services such as 
internet.  

10 14 

2 C&I - Innovating new way of doing things. 1 1 

3 LTD - Imparting knowledge on students, 
training, and re-training staff 

6 8 

4 RTC Access to facilities 
e-Library 
Digital centres 

The facilities, hardware and software 
required to support teaching and 
learning. 

10 20 

5 Skills Digital literacy 
Technical skills 
Knowledge 
Pedagogy 
Attitude 
Acceptance 
Motivation 
perception 

Learners’ skills upon entry into HE. 
Tutors pedagogical and technical skills 
to deliver digital education. 
Learners’ perception of benefit of 
digital literacy. 

- - 

6 Stakeholders Staff 
Students 
Government 
intervention 

Staff, students, and government. - - 

7 EE Power supply 
Corruption 
economy 

Matters that are not within the control 
of the Institution’s management. 
 

4 5 

8 TEI  Policy (e-learning 
policy) 
Strategic goals 
Budgeting 
Social behaviour 

Every day running of the institution, 
including funding, policies, and 
strategic goals. Motivation of staff as 
well as the managing general conduct. 

8 21 

9 Collaboration - Working with others both from within 
the institutions and outside. 

2 3 

Table 6-18: frequency of occurrences of elements contributing to DC 
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A few sub-elements such as ‘access’ appear under multiple elements/ sub-elements, access is 

repeatedly discussed under infrastructure indicating connectivity to the internet and other online 

learning content. Access also comes under RTC in relation to having access to hardware and software 

that facilitate the learning process. 

Notably, DI&W was the only element that did not appear in this study; despite literature and previous 

studies indicating it as a contributing factor. I offer an interpretation of this findings in section 0.5.4.3 

Interpretation of Results 

6.4.2.2 How do these elements impact Capability Maturity in Tertiary Institution? 

In the analysis of this question, there were 9 elements found to impact maturity of TEI in Northwest 

Nigeria. Eight of them were explicitly mentioned either by name or by synonym, along with the kind 

of effect they have.  The nineth, Creation & Innovation, was not found but implied by one participant 

who said:  

“…utilising elements effectively with regards to helping them develop their ideas and to be 

able to bring such ideas into real practise in terms of developing model of their projects…” 

Table 6-19 shows the frequency of occurrence of the elements mentioned as having an effect on 

DCMiTI. I synthesise the points derived from the analysis of this question as a narrative in Appendix X:  

Synthesis of RQ2 Data from Qualitative Analysis of Study 4. 

Element Inf LTD RTC Skills TI Collab C&I EE Stake 

Occurrences 18 28 24 11 19 +8 1 1 4 3 

Table 6-19: frequency of occurrence of elements affecting DCMiTI 

In Summary, all elements impact the institution positively, if developed. However, if underdeveloped 

these elements contribute to making teaching and learning processes inefficient. 

These results further buttressed the findings from previous studies which suggested the relationships 

between the elements as interwoven and demonstrated the dependencies between the elements and 

sub-elements.  

Table 6-20Table 6-18 details the nine elements alongside the sub-elements found in the analysis of 

this question, with a brief description of the impact on maturity and a reference to the narrative from 

which the points were derived, see Appendix X:  Synthesis of RQ2 Data from Qualitative Analysis of 

Study 4. 
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Table 6-20: summary of how elements impact maturity in TI's 

 
Element Sub-Elements Sub-sub elements Effects/ relationships References   

1 Infrastructure 
(EXPLICIT) 

Network 
infrastructure  

Internet connectivity 
(adequate bandwidth) 

- Network infrastructure is the bedrock of all services within an institution. A good infrastruc-
ture means online, and distance learning courses can be offered, resulting in learning con-
venience for those unable to attend lectures physically. On the reverse, poor infrastructure 
limits the extent to which TEL processes can be effective. 
Installation of a robust infrastructure does not guarantee maturity, maintenance and 
upgrades are necessary and reoccurring expenditure without which the network would 
deteriorate. 

- Physical infrastructures like digital centres and micro-teaching labs provide access to com-
puters and the internet. This provides opportunities for learners to be at the forefront of 
knowledge in their various subject areas. Additionally, access opens opportunities for global 
dissemination of local research and collaboration. 

- Bandwidth (enough to service the entire population of the institution) means that both ser-
vices (LTD) and resources (RTC) are easier to implement. Without adequate bandwidth learn-
ers are unable to download larger digital content like videos and software downloads. Suffi-
cient bandwidth improves the user experience and has a positive impact on learner motiva-
tion and engagement. 

- Intermittent power supply from the national grid impacts the success of TEL. However, the 
existence of backup power within the institution means that generators and inverters can be 
used to support the continuity of services without interruption. Although running and 
maintenance of backup power requires additional funding. 

3, 4, 11, 
13, 14, 20, 
26, 36, 37, 
39, 45, 49, 
58, 60, 62, 
64, 86, 87 

 

 

 

 

 

 

18 

Physical 
infrastructure 

Digital centres 

Power Supply National grid 

Backup power Generators 

Inverters 

Policy 
implementation 

 

2 Learning, Training & 

Development (LTD) 

(EXPLICIT) 

Services Academic learning 
activities  

learning support 

mobile learning 

Distance learning 

- Before we have manpower (staff), we must train them. Employing additional manpower who 
are not ICT literate means additional training must be provided by the institution. 

- Well-trained manpower (tutors, digital mentors, technical staff, and administrative staff) are 
required to achieve the core objectives of an institution. Without enough tutors’ the available 
tutors will struggle with student ratio’s, with un-trained tutors’ they would struggle to deliver 
the knowledge and skills efficiently. 

- If all tutors were ICT literate, that would be the foundation of the road towards DCM. Thus, 
general ICT literacy training is fundamental. However, ICT training without a good under-
standing of the need for literacy and its perceived benefits could result in able but unmoti-
vated staff. 
Teaching all staff basic ICT literacy skills alongside the knowledge/ understanding of the need 
for literacy motivates them to use their skills and further look to develop their capabilities. 
Training allows leaners and tutors to utilise both monetary and technical inputs into the 
institution. Investing without training staff and students on how to use what has been 
invested in, may not necessarily lead to maturity. Government interventions for training go a 
long way in developing the gradates that are fed back into the society. 

4, 7, 10, 
13, 19, 20, 
27, 28, 31, 
32, 33, 37, 
39, 44, 51, 
52, 54, 56, 
62, 63, 64, 
65, 69, 71, 
72, 75, 79, 
85 

28 

Training/ teaching  

Capacity building  

Workshops  

Adoption of digital 
learning 

 

Internally sponsored 
training 
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Browse internet for 
academic purposes 

 

3 Resources, Tools & 
Content (RTC) 
(EXPLICIT) 

Tools Computers 

Laptops 

Interactive boards 

Projectors 

Mobile technology 

- Digital tools improve the learning process and make it easier to pass information onto the 
learner. Audio and visual aids improve clarity and so enhance learning. it improves visibility 
and audibility, promotes interaction (question asking), and improves cognition (absorption of 
information). Interactive boards store lectures notes and annotations allowing learners to 
retrieve it later – increasing the accessibility of content. Other visual aids reduce manual dic-
tation of knowledge and assist in efficient delivery of lectures. 

- Availability/ access to digital tools is essential for TEL. without a computer and the internet, 
TEL cannot happen. 

- Broad access (access from anywhere within the institution). Making access easy improves the 
user experience and increases their willingness to use digital tools. Difficulty accessing re-
sources makes it tiresome and reduces the likelihood of the user wanting to do it again. 

- Availability of digital facilities such as digital centres and micro-teaching labs, increase access 
to willing learners; facilities must provide access to online content and resources which im-
pacts learning and develops capabilities. Facilities without access are not serving their pur-
pose and end up having no effect on maturity. 

- Mobile technology is more affordable for learners, and they can use their mobile phone to 
access the internet and navigate online content. In some cases, mobile phone tethering is 
also used to connect their laptops to the internet. This is used as a standby solution when 
digital centres are full and wireless internet is not available – by virtue of mobile technology, 
many learners have some means of interacting or accessing digital content. 

- Transferring skills from manual to digital (hand notes to slides) requires a series of new skills 
to be learnt. Learning digital teaching methods and pedagogical skills could ease the transi-
tion and help tutors utilise available resources, tools, and skills. 

- Providing laptops without training on how to use them demonstrates how training is a by-
product of availability of equipment. 
 

4, 7, 8,10, 
13, 20, 26, 
31, 32, 34, 
38, 39, 43, 
51, 52, 53, 
60, 62, 65 
75, 76, 79, 
86, 87 

24 

Acquisition  

Adoption  

Access  

Content  

Accessibility  

ICT facilities Digital centre 

Micro-teaching labs 

Service delivery/ 
Quality of Service 
(QoS) 

Audibility 

Visibility 

4 Skills (EXPLICIT) Knowledge Subject knowledge 

Understanding ICT 
benefits  

- Capacity building of tutors is the first stage towards maturity.  Building confidence allowing 
them to deliver both in terms of knowledge and technical skills. 

- Digitally capable tutors train digitally capable learners, and regardless of technological invest-
ments, an institution can only be as capable as the stakeholders within it. Therefore, the more 
capable the tutors are, the more capable the students will be and the more capable the tutors 
and students the faster the institution can climb the steps of maturity. 

- Knowledge and skills are transferred to learners and other stakeholders within the institution, 
cultivating change towards the digital. Training tutors has a positive ripple effect that 

10, 19, 25, 
33, 34, 38, 
46, 81, 84, 
85, 87 

11 

Digital literacy ICT skills 

Motivation  

Learning and 
teaching methods 
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Previous 
background 

 
supports change across the institution. Appointment of digital mentors (Educational Technol-
ogists) whose role is specifically to effect this change can speed up the maturity process. 

- Without training on how to use available software, even when access is available, users will 
struggle to utilise the tools and resources. 

- Learners lack motivation to learn new things when they do not understand why the skill is 
required or how it could be of use to them. This is mostly applicable to staff who require 
continuous learning. The difficulty is in getting existing staff to change/ adapt what they know 
so well and are used to. This notion of ‘a continuous learning culture’ is necessary for institu-
tional maturity. 

 

 

Previous education  

Confidence  

Knowledge transfer  

Feedback  

Skills transfer  

5 Tertiary Institution 
(TI) (EXPLICIT) 

Functions Research 

Learning and teaching 

- A mature institution would produce well-trained graduates, highly sort after in modern in-
dustries and produce state-of-the-art research work. In comparison an institution with lim-
ited access to the internet where they would struggle to keep up to date with and current 
global research. Limited access to resources would also mean graduates would have less ex-
posure to modern technology. 
Tutors would also find themselves more exposed to modern technology and techniques and 
be at the forefront of knowledge in comparison to products of institutions that are not 
digitally mature. 

- Government interventions go a long way in developing the graduates that make up the wider 
economy, relying on government interventions alone is not sustainable. Institution must en-
sure they generate their own internal funds to ensure continuity of services in between in-
terventions. This ensures continuity and continuous improvement without period of delay or 
regression. 

- Developing capabilities means an institution will be able to meet up to and keep up with 
international standards. If capabilities are not developed, then institutional maturity well be 
slow and possibly non-existent in some areas. 

- Funding of the Institutions facilities and services is essential or even a pre-requisite to Capa-
bility Maturity. Without adequate funding development would not be possible, resources 
could not be acquired, and infrastructure cannot be maintained.  

- Time management is a negative of effect of poor capabilities – everything takes longer – for 
example dictating instead of trying to understand, send mailer boys instead of emails etc. 
ultimately an institution with poor capabilities is less productive in all areas. 

3, 7, 8, 16, 
25, 27, 28, 
29, 35, 58, 
59, 44, 49, 
61, 66, 71, 
72, 76, 77, 
81 

19 

Products/ outcomes Graduates 

Research 

Feedback 

Sustainability  

Policy (and 
implementation 
plans) 

eLearning Policy 

Manpower Digital mentors 

Funding Running cost 

maintenance 

Maintenance cost 

Financial constraints 

Funding 

Fund allocation 

Government interventions 

TI Management* 
(EXPLICIT) 

Management 
commitment 

 
- Management should have at their disposal a range of tools and techniques to assess various 

aspects of the institution’s operations and processes – specifically how well staff and students 
8 
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Continuity of service  
are utilising the technology they are investing in. (i.e., Usage of newly acquired software and 
its impact on staff productivity and student outcomes). 

- Having a strategic plan means the institution is setting gaols towards achieving higher levels 
of maturity and once documented it is less likely that the goals will be delayed. 

- Having policies is not enough to ensure continuous improvement, for every policy there is 
need for an implementation plan guiding how the institutions plan to roll out and enforce the 
policy. If this is backed with adequate funding, then the goal can be achieved, and maturity 
ensured. 

- Political will from management plays a big role in the institution growth. Showing commit-
ment and sustainability in the ability to deliver facilities and services. However, often the is-
sues arises when a new administration comes onboard, without that commitment to the ex-
isting plan. New plans and too many changes to strategic goals are often regressive. 

1, 4, 9, 21, 
49, 58, 61, 
77 

Strategic planning SWOT Analysis 

QA techniques 

Policy 
implementation 

 

6 Collaboration 
(EXPLICIT) 

Resource 
collaboration 

 
- Collaborating with other institutions would support the development of capabilities. For ex-

ample, sharing infrastructure with other institutions that are in proximity. 
- Institutions can also collaborate in terms of sharing e-resources, learning and research work. 

The digitally mature institution would transfer not only knowledge but also digital skills to the 
collaborative partner who is less digitally mature 

48 1 

7 Innovation (IMPLIED) Innovation  
- Supporting learners’ innovations and the chance to implement their projects is essentially 

an experience that develops skills and consequently capabilities. Innovation requires access 
to training and facilities that would allow the learner to bring their project to life. 

41 1 

8 External Environment 
(EE) (EXPLICIT) 

Society  
- Learners from disadvantaged backgrounds come into the institution with little to no ICT liter-

acy skills, meaning more effort is required to train them to a suitable level of capability. This 
is not within the control of the institution, but the additional effort can be made to circum-
vent the shortfall. 

- Economic status also does not permit many students access to personal computers meaning 
many of them will reply on the institution ICT facilities. This reinforces the need for institution 
to ensure facilities is available, functional, maintained and enough to service the learner in-
take. 

- How well a person is trained goes a long way in impacting society. The onus is on TEI’s to get 
it right at Tertiary Education Level, so that their products can get it right when delivering 
output to the immediate or global economy.   

37, 38, 49, 
56 

4 

National grid Power supply 

9 Stakeholders 
(EXPLICIT) 

Government Government agencies 
- Feedback from learners and tutors about facilities is an important part of the institution’s 

development. The feedback loop starts from the learner, processed by the institution, actu-
alised in the facilities and services that are delivered back to the learner again for feedback. 

- If all stakeholders are not adequately using technology to impact the knowledge of their field 
to the students, then full benefits of the digital may not be seen. 

10, 19, 87 3 

Staff  

Learners  
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6.4.2.3 Which elements have the most Impact on learning 

Analysis of the interviews with management revealed varying opinions on elements which impact 

learning the most in TEI. Participant responses ranged from, the fewest number of elements listed 

were 3, and the most were 7. Furthermore, consistent which other findings in this dissertation, 

participants used a range of names and/or synonyms to describe certain elements. During the 

interviews, unclear words were clarified through probing. 

Table 6-21Table 1-1 shows the key elements that emerged from analysis and links each theme back 

to the relevant element/ sub-element of DCMiTI. Table frequency below shoes how frequently each 

theme was mentioned as impacting learning. 

Table 6-21: frequency of occurrence of elements impacting (data from interviews) 

Element TI RTC Skills Stake Infra. LTD EE Innovation 

Frequency 10 8 6 6 4 4 3 1 

 

TI has the most impact on learning followed by RTC. Skills and stakeholders had the same frequency 

of occurrences suggesting they have the same level of impact on DCMiTI based on the opinions of 

management stakeholders. Infrastructure and LTD also presented the same level of impact, followed 

by EE, and lastly Innovation was thought to have the least impact on DCMiTI.  participant argued that 

the learner is central to DCMiTI because everything that happens in the TEI revolves around how to 

support the learner. One participant said: “Right from management decisions through to professional 

development is all they can impart knowledge to the learner”. 

Table 6-22: elements and their Impact on learning 

 Element Sub-element Impact on learning Frequency 

1 RTC - Knowledge of digital tools and how to use they is a 
necessary skill to achieve full capability.  

2 

- However, there is that argument that in terms of 
resources and software there is always open-source 
options and so they are not a top priority. 

1 

- Additionally, one participant mad reference to a 2016 
World Bank Report that claimed technology is NOT the 
barrier and suggests that same for the case study. 

1 

- Even with technology, there are other inhibiting 
factors that would not allow institutions to realise 
their potentials. 

2 

e-Library Access to e-library and resources has a direct impact 
on student performance. 

2 

2 Tertiary 
Institution 

Management TI management invest resources with learners in 
mind. 

1 

Internal funding Internally generated funds are very little. 2 

Policy Policy, specifically eLearning policies have a positive 
impact on capabilities. Not just the existence of 

5 
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policies but also the documented implementation 
plan. Policies on ICT literacies also ensures that all staff 
are ICT literate with adequate reward for doing so. 

Processes and 
procedures 

A digital revolution needs a strong analogue 
foundation. So, there must be a good and functional 
manuals system in place before it can be upgraded to 
digital. 

2 

3 Skills Tutors’ skills The tutor’s ability to teach is only as good as the skills 
they have, and even with the best skills, their ability to 
deliver the knowledge may still be inhibited my lack of 
access to resources and the internet. 

2 

Student 
knowledge 
Attitude 
Appreciation 
 

Students’ knowledge and attitude towards learning, as 
well as their appreciation of digital tools all impact 
capabilities.  
Students educational background and whether they 
have previously been exposed to technology in 
primary and/or secondary education. 

4 

4 LTD Training/ re-
training 
Professional 
development 
Capacity building 

Training that tutor receive has a big impact on the 
learner, to achieve a good learning outcome, there 
must be equally well skilled tutor. 
 

4 

- However, no matter how well trained a tutor is, 
without adequate infrastructure they cannot achieve 
full impact. 

- 

5 Infrastructure Internet access 
Connectivity 
Infrastructure 

If there is no good infrastructure in place, then 4 

6 EE Geographical 
location 

- 1 

Power supply - 1 

Government 
interventions 

External funding makes a very positive impact on ICT 
capabilities because they finance many things such as 
e-Libraries, professional teaching labs, internet access 

4 

7 Stakeholders Student The student is central to DCMiTI. TI management 
decision are all driven by the goal to improve students’ 
skills. Even lecturers and instructors learn so they can 
teacher the students. 
Student background in many cases has a negative 
impact on capabilities because many students come 
from background where they may not have had 
previous exposure to technology. 

1 

 

 

1 

Tutors - - 

8 Innovation Innovation - 1 

Participants discussed several aspects of the TI from their processes and procedures, management 

decision making, existence of policies (e.g., e-learning police) that drive change and the detailed policy 

implementation plans. There needs to be a sound and functional analogue system in place before 

technology can come in and make those processes more efficient. A respondent said: “… digital 

revolution needs a strong analogue foundation”.                      A participant from the University 

“In terms of learning, you have to be a little bit good manually and that is what would upgrade you 

to the digital.” 

A participant from the Polytechnic 
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With specific reference to policy implementation, many institutions make certain skills compulsory 

and use the policy of those who are trained acting as digital mentors for those colleagues with less ICT 

skills. In this way tutors are constantly upgrading their skills and knowledge is constantly being 

transferred. 

With the capacity and the funding to maintain services, learning can be maximised. Although funding 

varies depending on geographical location, a participant from the college said: “… internally generated 

revenue for a rural setting like ours, it only compliments what we get from government interventions 

because we cannot generate enough…”                                                         A participant from the College 

With the regard to computers, e-libraries and other RTC used in learning, the popular opinion is that 

access to tools and a wide range of information improves student performance. One participant 

shared: “… we set up a committee to analyse the performance of students over the last decade year 

by year, and we have noticed a trend of increased performance… especially from the period when we 

made available access to more information particularly; in terms of the e-Library.”  

A participant from the College 

However, there is the argument that RTC have limited impact on learning because they are heavily 

dependent on other factors such as skills of both the learner and the tutor. Without the ‘know-how’ 

even where resources are available, it would be difficult to utilise them. Entangled here is also the 

issue of infrastructure, even with the state-of-the-art resources and best trained and experiences 

tutors, without adequate infrastructure, there will be a limit to what can be achieved with the regards 

to learning.  

“The students background is more of a negative impact…”           A participant from the College 

A participant from the university said: “The fact is, using digital content in teaching and learning in this 

part of the world is still new. You find that people are not comfortable…”. One of the factors that 

impact learners’ capabilities includes background, a particular issue is that many learners have not 

been exposed to educational technology during primary and secondary education meaning there is a 

steeper learning curve when they are introduced to it for the first time at tertiary level. Other factors 

include motivation, attitude towards learning, digital appreciation and access to resources and tools. 

In addition to the argument that RTC has a vast and visible impact on learning outcomes, one 

participant from the University said: “The largest barrier is not in technology because you know the 

latest mobiles or phone or tablet in the world can be found in virtually every corner of the world in the 
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shortest possible time. So, it means technology is not the barrier”. With the availability of internet and 

access to various Open Source that could serve as an option, although maybe not with as many 

features as the subscribed software and content; this suggests that RTC may not be the top priority. 

Another participant emphasised on the significance of the learner/ student being key to all 

development within the institution including learning. “… as far as I’m concerned, the student; they 

are central because even the lecturers and instructors whatever, they try to learn before they can teach 

the students so the students, they are central so whatever the school and management are trying to 

do is to improve the skill of the students to meet up with the 21st Century.” 

“… they have professional development courses to improve the skills of the instructors/ 

lecturers, it’s all so they can teach the student!” 

       A Participant from the University 

Training is also an import aspect of learning; tutors can only teach the students what the know, 

therefore it can be said that the learning is only as good as the quality of the tutor, aided by RTC and 

infrastructure to support the process. 

Another important element for learning is availability of internet facilities. This is often an issue 

because where it is not available, learners are unable to access online content and resources which 

has a negative impact on learning. often where it available the bandwidth is supplied through 

government intervention projects. However, the problem arises where sometimes the project ends 

and funding stops, and the institutions is unable to generate enough internal revenue to maintain the 

services. 

The College of Education put heavy emphasis on the reliance of government funding for both physical/ 

infrastructural development as well as ICT resources and teaching facilities and e-Library. One 

respondent commented that: “... TET Fund sponsorship has so greatly influenced the Digital Capability 

of the college... and other supporters like NITDA”. They went on to say: “… they should be ranked first 

in bringing positive development...”.                            A participant from the College 

One participant mentioned the aspect of Innovation ask key to learning for both learners and tutors, 

suggesting that a different more innovative approach is required with regards to teaching, if difference 

a is expected in terms of learning. 

Finally, little mention of corruption was made as a factor that impacts learning, mainly regarding 

misappropriation of funding which then has a negative impact on learning. 



  

- 171 - 

 

5.4.3 Interpretation of Results from Study 3 

In this section, I interpret the study data as a whole and its implication on answering the research 

questions as shown in Table 6-23. 

Table 6-23: Summary of study 3 findings 

 

 

 

Question 1 Question 2 Question 3 

G
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To summarise the findings from Study 
Question 1, 58.2% and above of total 
respondents across all institutions 
agreed that elements 1-10 are 
elements of DCM. No more that 33.3% 
of respondents disagreed with the 
statement and fewer than 16.3% 
neither agreed nor disagreed. We can 
therefore conclude that since a 
majority of respondents from all 
institutions agreed, this confirms that 
the elements 1-10 uncovered in the 
SLR are elements that contribute to 
DCM, and within the boundaries of 
this study, no other elements have 
been identified. 
 
  

To summarise the findings from 
Questions 2, more than 57.5% of 
respondents from each of the four 
institutions agreed that elements 1-10 
have a positive effect on DCMiTI. No 
more than 11.5% of respondents 
disagreed with this statement and a 
maximum of 15.7% of respondents did 
not have an opinion on the matter. 
Since the majority of responses from 
all institutions are agreements; we can 
there conclude that the elements 
uncovered in the SLR (Chapter 3) all 
have a positive effect on DCMiTI. 
Within the boundaries of this study, 
no other elements have been 
identified. 
 

In summary, the order of significance 
of impact of elements (1-10) on 
DCMiTI can be divided into four 
groups.  
Group 1: The most impactful 
Group 2: Upper middle 
Group 3: Lower middle 
Group 4: The least impactful 
 
 

In
st

it
u

ti
o

n
s The University and Nation Institute 

presented the highest agreement 
levels and the least number of 
respondents who did not have an 
opinion, closely followed by the 
Polytechnic. The FCE-T had the lowest 
agreement levels and the highest 
number of respondents who did not 
have opinions. 

The University showed the highest 
agreement levels and the smallest 
range between agreements; followed 
by the National Institute and 
Polytechnic. FCE-T presented the 
lowest agreements and the highest 
number of respondents who did not 
have opinions. 

The ranking order from the University 
and National Institute had a similar 
order for the first 4 elements. 
All institutions agreed on the impact of 
EE. 
 

El
e

m
e

n
ts

 DI&W had the highest agreement 
levels, followed by C&I, TI, 
stakeholders, LTD, Co, Skills, and 
Infrastructure. EE had the lowest 
agreement levels. 
 
Co, Skills, and Infrastructure 
presented some ambiguity/ 
uncertainty/ overlap therefore I will 
be looking to further understand their 
contribution in future studies. 

C&I presented the highest agreements 
levels, followed by DI&W; then Co, 
RTC, Infrastructure, TI and LTD. EE had 
the lowest agreement levels across all 
institutions. 
 
C&I and Co appeared frequently in 
both high agreements and high 
disagreements. This overlap needs 
further investigating. 
LTD and Infrastructure also presented 
the same overlap at a lesser scale.  

The most impactful element is LTD. 
 
The upper middle elements are DI&W, 
TI, and Co. The lower middle elements 
are skills, RTC and infrastructure. 
Stakeholder and EE are the least 
impactful with EE holding unanimous 
agreements that it is the single least 
impactful element on the 
development of DCMiTI in Nigeria 
based on the opinion of four 
institution in the North-West zones. 
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This study investigated the ten (10) elements that contribute to DCM as uncovered in CHAPTER THREE: 

SYSTEMATIC LITERATURE REVIEW and their effect on DCMiTI in Nigeria. I consider how these elements 

affect the maturity efforts of four tertiary level institution in Nigeria, and attempt to provide answers 

to Research Questions RQ1, and part of RQ2 of this thesis: 

RQ1: What elements contribute to Digital Capability Maturity? 

1. DI&W 
2. C&I 
3. Skills* 
4. TI 
5. Infrastructure* 
6. Co* 
7. Stakeholders 
8. LTD 

The elements that have be mentioned as least likely to contribute are: 

1. EE 
2. Co* 
3. Skills* 
4. Infrastructure* 

 

*The overlap with Co, Skills and Infrastructure will be ironed out in the narrative followed analysis 

of the interviews. 

RQ2: How do these elements affect the Digital Capability Maturity of Tertiary Education Institutions?  

The four institutions in the case study have validated the statement that: “elements (1-10) have a 

positive effect on DCMiTI” in four institutions in Northwest Nigeria, thus, I have determined here, the 

effect is positive. Below I provide the context of ‘how’; this knowledge has been derived from the 

content analysis of interviews with TEI Management: 

The highest agreements (conversely the lowest disagreements) were from the ‘University’; it also 

presented the least number of respondents who did not have an opinion. This may be because almost 

half (46.87%) of respondents for the entire survey were from the University. Furthermore, this 

University, albeit anonymised for analysis, is one of the most established Universities in the Northwest 

regions. Therefore, suggesting that the institution and the participants therein have some level of DCM 

and perhaps a better understanding of the survey questions. This supposition is also supported by the 

fact that the difference between the highest and lowest agreements was only 6% showing that the 
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respondents provided very similar answers; and the consistency and small range suggest they were 

very certain about the matter. 

The National Institute (formerly known as a monotechnic), consistently followed closely behind the 

University with the second highest agreements in most questions. The pattern of results was very 

similar to that of the University despite them being two completely different types of institutions and 

operating quite differently in terms of structure. Even in the ranking question, the rank ordering for 

the top four most impactful elements were also similar. The main reason for this could be that the 

two institutions are close in physical location. They take advantage of their proximity by the University 

providing connectivity services to the National Institute. It could be that it is their ‘physical location’, 

better known in this dissertation as EE (External Environment), accounts for the similarity in results. 

Alternatively, it could be that both institutions have similar levels of DCM, since they share similar 

contributing factors between them. 

Another similarity between the University and the Monotechnic is the range between responses were 

smaller; meaning that majority of responses were concentrated in a small area as opposed to the 

results from the Polytechnic and Federal College, where there was a much wider range between re-

sponses. This concentration in agreements means that respondents from the University and the Mon-

otechnic were a lot more consistent with their responses, therefore suggesting certainty in their opin-

ions. In comparison, the other two institutions where there was a wider the distribution hence less of 

a consensus or certainty. 

The Polytechnic and Federal College alternated between presenting the lower agreement levels. 

These responses were generally much lower than those from the other 2 institutions. The Federal 

College was physically situated in a very remote area, on the outskirts of a main city. The responses 

provided in Q4 (the open-ended question) indicated that some respondents were more preoccupied 

with their physical environment and lack of basic amenities to the point where it could be perceived 

that there was limited understanding of the context. The polytechnic on the other was located with a 

main city and where most amenities were available, including internet access, albeit irregular. How-

ever only (n=54) participants were from the Polytechnic, and they were all from one department, so 

the data does not represent the entire institution. Thus, making it difficult to draw meaningful conclu-

sions. 

There was a general ordering of institutions in terms of the pattern of results that was consistent 

across the survey. The University presented the highest agreements, followed by the National Institute 
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then the Polytechnic and the Federal College presented the lowest agreements in general. This sug-

gests that the ordering may indicate the level of DCM in the respective institutions. 

6.4.3.1 Triangulated the Literature findings 

The results from this study triangulate the literature findings and confirm that the candidate elements 

found in Chapter 3 and confirmed in Chapter 5 are the same elements that contribute to DCMiTI in 

the case study of northwest Nigeria. 

6.4.3.2 The Order of significance towards a development structure 

The order of significance of impact of elements (1-10) on DCMiTI show a division into four groups. The 

most impactful elements are LTD. The upper middle elements are DI&W, TI, and Co. The lower middle 

elements are skills, RTC and infrastructure. Stakeholder and EE are the least impactful with EE holding 

unanimous agreements that it is the single least impactful element on the development of DCMiTI in 

Nigeria based on the opinion of stakeholders of four institution in the case study. 

This order would be best utilised in delivering a management report providing guidance of which area 

of capability to develop or to support the allocation of resources among the various elements of 

capability. 

6.4.3.3 The status of DCMiTI in Northwest Nigeria 

Stakeholder in the case study have the opinion that DCMiTI is learner centred, corroborating literature 

and the UK Study findings. Two participants from different institutions argued that the struggle with 

delivering effective digital education maybe because the method of delivering classic blackboard 

education lacks innovation, engagement, and structure, therefore the same difficulties are being 

transferred. This is a fair argument to raise, however, I would counter the argument by suggesting that 

the inclusion of LTD among the classification of elements leaves room for transforming existing 

methods to become more effective as there is no obligation to directly transfer any ineffective 

processes, without optimising them. Thus, still suggesting that a DCMiTI structure would be well suited 

to case study area. 

The status of DCMiTI is such that a more capable workforce is required, and management have sug-

gested more focus be put on training tutors to achieve better student outcomes. Despite hesitation 

towards introduction of new technologies, most participants suggested that once the facilities are 

available, the tutors will embrace it with the support of technical support staff. One participant said 

“Once the delivering of lecture is good you will notice that learners will be more willing to be in that 
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class. So, if we have the manpower and facilities, other things will follow.” Another management par-

ticipant said: “both teachers and students must learn how to do things differently, if we expect a dif-

ferent result…”, again suggested that once the change is implemented, stakeholders will catch on. 

These findings are positive towards the development of a support structure as they suggest, once a 

structure is agreed upon and informed decisions are made on which areas of capability to focus on for 

best results, the digital education transformations may happen more organically. 

DCMiTI in Nigeria has been an increasing amount of attention but is still underdeveloped, suggesting 

that this is good time to implement a development structure to support digital education processes 

which would in turn support the TEIs with allocation of funding based on the elements that have the 

most impact on learning, and developing a maintenance culture to support the working capabilities 

and ensure continuous improvement. 

Lastly, the results from the study presented a wide range of high level and low-level issues that af-

fected the deployment of DCMiTI. For example, the availability of high-tech equipment without secur-

ing stable connectivity and constant access to electrical supply. This range of issues suggests that re-

sources are allocated without guidance or structure. Further supporting the need to propose a DCMiTI 

Framework. 

6.5 Summary of contextualising DCMiTI in a case study of Northwest Nigeria 

In this chapter, I reported a study investigating the ten candidate elements contributing to DCMiTI as 

uncovered in the Systematic Review (Chapter 3). The study aimed to gain a deeper understanding of 

how these elements affect the maturity efforts of TEIs. The results drew out factors specific to the 

Nigerian Tertiary Education landscape; contextualising DCMiTI to four institutions in Northwest Nige-

ria. This chapter substantiates the answers to Research Questions 1, 2 and 4 with empirical evidence. 

RQ1: What elements contribute to Digital Capability Maturity? 

Primary studies confirmed a general agreement that the elements identified in the literature search 

(Chapter 3) and confirmed in the UK study (Chapter 5) are the same elements found to contribute to 

DCMiTI in Nigeria. 

DI&W, C&I, Skills, TI, Infrastructure, Co, stakeholders and LTD had the highest agreement levels sug-

gesting they have the most impact on DCMiTI. EE has lowered agreements suggesting it has the least 

impact on DCMiTI. 

RQ2: How do these elements affect the Digital Capability Maturity of Tertiary Institutions? 
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Primary studies confirmed the effect of elements on DCMiTI is positive. The four institutions in the 

case study validated the statement that: “elements (1-10) have a positive effect on DCMiTI”. 

The context of ‘how’ each element impacts DCMiTI is provided in the results and summarised in Table 

6-20. Co, Skills, and Infrastructure presented inconclusive results in the quantitative analysis, however 

interview with management clarified that both skills and infrastructure should be highly ranking to 

support digital education initiatives. 

The order of their impact significance of elements must be assessed to contextualise the structure to 

the area in which it will be used. It provides insight into what is important or lacking in the specific 

environmental setting. 

RQ4: What is the status of DCMiTI in Nigeria? 

The status of DCMiTI in Nigeria is progressing steadily as many local and international funds are being 

expended towards digital resources, structures, and internet connectivity. The transformation is still 

in early stages as there are still aspects of teaching and learning that are yet to be considered. The 

range of concerns prevalent in the case study institutions suggests resources are allocated without 

guidance or structure, therefore, the status of DCMiTI is Northwest Nigeria suggests that introduced 

a development structure at this stage would have a large influence on institutions ability to keep up 

the dynamic education shift and supporting the effective and efficient delivery digital education. 

The findings presented in this chapter provide sufficient confirmation to proceed to the next chapter 

of this dissertation, in which I proffer a development structure by way of the DCMiTI Framework. 
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7. CHAPTER SEVEN: CONSTRUCTING A DCMiTI FRAMEWORK 

This is the only development chapter in this dissertation. In this chapter, I report methods used to 

gather the findings of the previous chapters in this dissertation to proffer a solution to the absence of 

a development structure by way of developing a Digital Capability Maturity Framework for Tertiary 

Education institution in Nigeria. The framework provides a means by which institutions can assess their 

digital maturity and develop their ability to sustainably deploy and support digital education 

programmes. The solution presented in this chapter offers the most substantial contribution to 

knowledge in this dissertation, and answers Research Question 5. 

Research Question 5: What is the solution to addressing the absence of a development structure for 

DCMiTI? 

7.1 Background 

In the context of this research, I define a model as a structure for thinking of a problem; and a frame-

work as an extension of a model because it goes on to provide guidance on how to solve the problem. 

For this reason, I may use the terms ‘model’ and ‘framework’ interchangeably. Thus, I report the de-

velopment of the proposed DCMiTI Framework which is a structured set of guidelines that give in-

struction on how TEIs can achieve digital maturity. 

 

Since the advent of the digital, Institutions have faced continuous pressures to leverage their techno-

logical investments for value, in the form of teaching excellence, technology utilisation, and education 

outcomes (Anthony et al., 2017). There are competing needs to achieve organisational goals, while 

keeping up with learning trends in academia and meeting the skillset demands of the dynamic digital 

workforce (Hubschmid-Vierheilig et al., 2020). Over the years, numerous maturity models have been 

developed and utilized in different domains to support the achievement of such goals.  

 

However, one of the main criticisms is the adoption pre-existing models and their application in dif-

ferent domains (Kohlegger et al., 2009) without a full review of its appropriateness in the problem 

domain. I have addressed this criticism in this thesis by holistically exploring the complexities of the 

problem domain and identifying a set of elements befitting of the domain (Bello et al., 2019b) which I 

have used as the criteria to build a maturity model appropriate for DCMiTI. 

 

. 
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Typically, models are used as an evaluative and comparative basis for improvement (de Bruin et al., 

2005) and to derive an informed method of achieving Capability Maturity in a specific area (Paulk et 

al., 1993). Maturity models are designed to assess the degree of sophistication of a selected domain 

based on a set of criteria. The most popular scale used in maturity assessment is based on a 5-point 

Likert scale where ‘5’ represents the top level of maturity. 

7.1.1 Types of Maturity Models 

Typically, maturity models may be categorised into 3 types: descriptive, prescriptive, or comparative. 

Purely descriptive models present single point encounters and make no provision for improving ma-

turity. They do, however, place some emphasis on the domain’s relationships to the objective. These 

types of models are good for presenting the current situation in the domain. 

Prescriptive models provide emphasis on the domain relationships to performance and indicate how 

to approach improving performance of an institution in a specific area. Such models enable the devel-

opment of an improvement roadmap. 

Comparative models enable benchmarking across industries or in the case of this research, across 

different type of tertiary level learning institutions. They compare similar criteria in each institution 

and assess them individually to then benchmark maturity across different institutions in a region. Such 

a model would recognise that similar levels of maturity across different types of institutions, offering 

different types of courses, may not necessarily translate to similar levels of performance. 

 

De Bruin et al. (2005) argues that while these models may be seen as distinct, they represent evolu-

tionary phases of the model life cycle: 

1. First the model is descriptive, so that the as-is domain situation is understood.  

2. Then the model is evolved into being prescriptive as it is only through a sound understanding 

of the current situation that substantial, repeatable improvements can be made.  

3. Finally, for a model to be comparative it must be applied in a comparable fashion to a wide 

range of institutions to attain sufficient data to enable a valid comparison. 

Consequently, the proposed DCMiTI Framework I present in this chapter is currently prescriptive 

because it provides guidance on how to approach digital maturity improvements. Albeit the long-

term goal is to develop a comparative model, which I discuss further in section 10.6 Future Work. 
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7.2 Aim and Objectives 

The aim in this chapter was to leverage the knowledge gained from previous chapters of this 

dissertation, to propose a DCMiTI Framework that would serve as a structure upon which TEIs can 

build the various elements that contribute to their overall Digital Capabilities. The proposed 

Framework would support institutions in better understanding the complexities of capabilities and 

further enable the improvement of capabilities specific to the delivery of Digital Education in TEIs. 

The objectives for the proposed DCMiTI Framework were: 

1. Allow institutions to assess their level of Digital Capability 

2. Provide guidance on steps towards achieving higher levels of Digital Capability Maturity (DCM) 

The outcomes of this chapter provide evidence to answering Research Question 5 of this dissertation. 

RQ5: What is the solution to addressing the absence of a development structure for DCMiTI? 

In the next section, I detail the model construction process. 

 

7.3 The Development Process 

The methods used in this chapter are different to the other empirical and non-empirical chapters of 

this dissertation. In this chapter, I report on the framework development process guided by de Bruin 

et al. (2005) where they documented the main phases of constructing a maturity assessment model 

as illustrated in Figure 7-1; and Kohlegger et al. (2009) provide guidance on the re-creation of maturity 

models. The first step was scoping the purpose and boundaries of the model, then designing the 

structure for the model. Followed by populating the model and then testing it. 

 

 

 

 

 

 

 

 

Although only a single iteration is reported in this dissertation, it is important to note that early scoping 

decisions influenced all the remaining phases of model development, although the iterative phases 

Scope Deploy

Design

Populate Test

Figure 7-1: Model development phases 
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(as shown in Figure 7-1), make it possible to revisit and adjust decisions made in earlier phases. For 

example, the results of testing may show the need to further scope or the need to make changes to 

the design phase.  

Table 7-1 demonstrates how the phases of the model construction process aligned to the various 

chapters in this dissertation. 

Table 7-1: Alignment of phases and thesis chapters 

 

Below, I detail and justify the decisions made in each phase. 

7.3.1 Phase 1 – Scoping 

The initial phase of model assembly was to scope the domain of the proposed model and set out the 

outer boundaries for model application and use. Much of this was informed by the findings presented 

in Studies 1, 2 and 3. For the purpose of a systematic and replicable model construction process, I 

describe the focus and boundaries of the proposed DCMiTI model, as shown in Figure 7-2. 

Phase Methods Description Dissertation Chapter 

Phase 1 – Scoping SLR  - Informed the model’s purpose Chapter 2 (SLR) 

Focus group - Informed by SLR results 

- Development stakeholders influenced 

by the model purpose 

- Further informed by focus group re-

sults 

Chapter 2 (SLR) 

Chapter 3 (Ed. Tech study) 

Phase 2 – Design Questionnaire/ 

Interviews 

- Initial elements informed by SLR 

- Confirmed in UK Study 

- Confirmed and contextualised in Ng. 

Study 

Chapter 4 (UK Study) 

Chapter 5 (Nigeria Study) 

Phase 3 – Populate Questionnaire/ 

Interviews 

- Initial elements informed by SLR 

- Confirmed in UK Study 

- Confirmed and contextualised in Ng. 

Study 

Chapter 4 UK Study 

Chapter 5 (Nigeria Study) 

Chapter 7: Framework 

Assembly 

Phase 4 - Test Perception 

study (online 

workshop) 

A full testing of the utility and accuracy of the 

model was not possible in the duration of this 

PhD research, so an initial perception study of 

the proposed framework was conducted to 

receive comments and feedback from the target 

audience 

Chapter 8: (Validation 

Study) 

Phase 5 - Deploy - Outside the scope of this research Chapter 10 (Future work) 

Phase 6 - Maintenance - Outside the scope of this research Chapter 10 (Future work) 
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7.3.1.1 Focus of the Model 

                                                     

Figure 7-2: boundaries of the model domain 

The proposed model is domain specific; meaning it is designed to be targeted and applied targeted to 

address a specific focus area.  

The Focus of the proposed DCMiTI Framework is to support the deployment, delivery, and sustainability 

of digital education, in the context of TEIs (inner boundary) within North-West Nigeria (outer 

boundary). 

7.3.1.2 Identifying Development Stakeholders 

Selecting the stakeholders who assisted model development was largely influenced by Chapter Three 

and Chapter Four of this dissertation. In these study chapters, I identified various stakeholders that 

impact the development of DCMiTI. Then with the purpose of the model in mind, I engaged a variety 

of stakeholders in investigating DCMiTI further in Chapter Five and Chapter Six to gain multiple 

perspectives and make informed decisions about developing a model specific to Northwest Nigeria. 

I utilised the views of learners in confirming literature findings and educational technologists to 

compare theory with practitioners’ real-world perceptions. Academia management were engaged to 

better understand elements that impact DC in context of TEIs and to gain initial views on the current 

(‘as-is’) status of DCMiTI. Tutors, administrators, and other technical staff were surveyed but their 

views are not well represented in this research due to limited participation.  

Following the extensive review of domain specific literature and investigating DCMiTI among a variety 

of stakeholders, I was able to determine TEI Management and government stakeholders as the target 

audience for the proposed model.  

 

 

INNER BOUNDARY - 

DCMiTI (Digital Education)

Tertiary Eduaction Institutions

OUTER BOUNDARY - External Environment 

Nigeria - North-West Zones
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Table 7-2: Criteria for model development 

Criterion Characteristic Detail 
Focus of Model Domain specific Digital Education 
Development stakeholders Combination Learners 

Tutors 

Administrators 

TI Management 

Practitioners 

Government 
Target Audience Combination TI Management 

Government 

 

Table 7-2 summarises all the scoping decision made in the first phase of the Framework development 

process. 

7.3.2 Phase 2 – Designing 

The design phase of the model development was to determine the model’s architecture. This was 

achieved by leveraging the knowledge gained from previous chapters to make decisions about: 

1. The intended audience and their needs for the model. 

2. How the model will be applied 

3. Who will be involved in the model application? 

4. What can be achieved through successful implementation of the proposed DCMiTI Model? 

Table 7-3 provides a summary of the decision made in this phase, which I detail in subsequent sections. 

Table 7-3: summary of design decisions 

Criterion Characteristic 

Audience Executives and senior management/ government agencies 

Method of Application Self-assessment (verified) 

Driver of Application Internal and external requirements 

Respondents Learners / tutors / management 

Application Multiple entities/ multiple regions 

 

7.3.2.1 Intended audience and needs 

The intended audience for the model is executives, senior management, and other decision makers 

within the TEI; in addition to government stakeholders in Nigeria such as, the National Universities 

Commission (NUC), The Tertiary Education Trust Fund (TETFund), Federal and state Ministries of 

Education (MoE), among other government agencies. The results from interviewing management 

members in Chapters Four and Five identified some of their needs as summarised below: 
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▪ To be able to measure their current level of capability. 

▪ To determine the way forward while utilising the resources available. 

▪ Manage the allocation of resources efficiently and effectively. 

7.3.2.2 Model application 

The proposed DCMiTI Framework has three application purposes as listed below, however the version 

of the Framework presented in this research only enables the first two to be achieved. The third 

purpose requires the model to be further developed to a comparative model in 10.6 Future Work. 

1. As an assessment tool that would enable a DCMiTI Assessment or description of the status of 

DCMiTI in a specified institution. 

2. To assist the determination of the desired ‘to-be’ status of DC and provide a roadmap for 

improving DCMiTI. 

3. As a benchmarking tool for inter-institutional comparison. 

7.3.2.2.1 How the Framework will be applied 

The proposed DCMiTI Assessment process which describes how the Framework would be applied in a 

TEI is illustrated by the use case diagram in Figure 7-3. The use case actors, who are the users of the 

Framework, are detailed in the section below, with a brief scenario. 

7.3.2.3 Users of the Framework 

There are four main types of users involved in the DCMiTI Assessment process:  

1. TI Management: stakeholders who are responsible for decision making. 

2. Assessment Committee: responsible for assembling sub-committees to investigate each 

element/sub-element and supervising the assessment process. They are also responsible for 

reviewing and approving assessment reports before presenting to management. 

3. Sub-Committee: responsible for gathering the data required for assessment and reporting 

self-assessment ratings to the assessment committee for approval. 

4. A data entry clerk: responsible for using the Assessment TOOL to enter assessment scores 

and produce the auto generated DCMiTI Assessment Report. 
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Figure 7-3: Use Case diagram for proposed DCMiTI Assessment process 

7.3.2.3.1 A brief Scenario 

A TEI wishing to conduct a maturity assessment would do the following: 

1.  TI Management would assemble a DCMiTI Assessment committee. 

2. The Assessment Committee would further assemble a number of sub-committees to investigate 

the various elements and/or sub-elements depending on the size of the institution and their 

specific objectives.  

3. Sub-Committee members will investigate their allocated element/sub-elements and report back 

with a self-assessment rating. 

4. Feedback and ratings will be reviewed by each Sub-Committee, before reporting back to the 

Assessment Committee. 

5. A Data Entry Clerk will input the self-assessment ratings into the DCMiTI Tool and generate a self-

assessment report. The report will be reviewed by the Assessment Committee.  

6. On approval, the assessment report will be presented to TI management for decision making and 

relevant action. 
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7.3.2.4 Benefits of Successful Implementation 

Benefits of implementing the proposed DCMiTI Framework in a TEI would be: 

▪ Showcase the relative strengths and weaknesses of the Institution. 

▪ Identify inhibiting factors to education delivery. 

▪ Provide a roadmap for institutions aiming to improve their capabilities. 

▪ Help mitigate risks. 

▪ Support resource allocation decisions. 

▪ Support the development of improvement strategies that prioritise vital areas. 

▪ Provide the organisation with a CMMI based Maturity rating. 

▪ Deliver a means for inter- and intra-institutional benchmarking. 

7.3.3 Phase 3 – Populating 

After scoping and designing the proposed DCMiTI framework, I populated it with relevant content of 

exactly what needs to be assessed, how it can be assessed, and how the assessment may be reported. 

7.3.3.1 What needs to be assessed? 

The details of what needed to be assessed were identified through the investigations reported in 

previous chapters of this dissertation as summarised in Figure 7-4 and listed below: 

▪ I identified an initial list of critical domain elements/ sub-elements that contribute to DCMiTI 

through an extensive systematic Literature Review in CHAPTER THREE: SYSTEMATIC LITERATURE 

REVIEW.  

The list of elements was then categorised and presented as a classification of elements that 

contribute the development of DCMiTI (Bello et al., 2019b). 

▪ In CHAPTER FOUR: INVESTIGATING ROLES CONTRIBUTING TO DCMITI, I elaborated on the key 

stakeholders that impact successful implementation of digital initiatives in TEIs, further expanding 

the body of knowledge on the domain. 

▪ I confirmed the candidate elements/ sub-elements by surveying the initial classification in 

CHAPTER FIVE: EXPLORATORY STUDY OF DCMITI IN THE UK and further extending the body of 

knowledge on the domain with insight into contemporary issues in TEIs. 

▪ In CHAPTER SIX: INVESTIGATING DCMiTI IN A CASE STUDY OF NORTHWEST NIGERIA, I triangulated 

the candidate elements/sub-elements, by further surveying the classification in Nigeria. This 

chapter expanded the body of knowledge on the domain and allowed me to capture contextual 

issues unique to the Nigerian Tertiary Education landscape.  
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I thus exploited the knowledge of the domain supported by sufficient empirical evidence to establish 

the structure for the proposed DCMiTI Framework as shown in Figure 7-4 below.  

Table 7-4: summary of establishing the proposed structure 

Chapter Study Structure Configuration 

Chapter 3  Study 1: Systematic Literature Review Initial classification of 
elements 

Universal 

Chapter 5  Study 3: Exploratory study Investigating 
DCMiTI 

Revised classification A UK University 

Chapter 6 Study 4: Contextualising DCMiTI to 
Northwest Nigeria 

Contextualised 
classification 

TEIs in Northwest 
Nigeria 
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Domain 

Domain elements 

Digital Capability 
Maturity

I

Infrastructure

I1

Basic physical 
infrastructure

I2

Network infrastructure

I3

Connectivity

I4

Hardware & software

I5

Backup power supply

I6

Availability of technical 
support

I7

Usability considerations

I8

Maintenance and 
upgrades

TI

Tertiary Institution

TI1

Management 
responsibilities

TI2

Institutional policies

TI3

Institutional culture

TI4

Digital analytics

TI5

Physical Infrastructure

TI6

Digital presence

TI7

Digital programmes

S

Stakeholders

S1

Role and 
responsibilities

S2                

Online presence

S3

Knowledge of 
wellbeing

LTD

Learning, training & 
development

LTD1

Multiple learning 
modes

LTD2

Learning strategies

LTD3

Use of digital aids

LTD4

Continous Professional 
Development

LTD5

Learning support 
services

LTD6

Learner feedback loop

LTD7

Digital mentorship

RTC

Resources, tools & 
content

RTC1

Digital tools

RTC2

Digital resources

RTC3

Procurement 
considerations

RTC4

Access to resources

RTC5

Content

RTC6

Modelling best practice

RTC7

Frequency of exposure

Sk

Skills

Sk1

Personal skills

Sk2 

Information & 
communictaion 

literacy

Sk3

Frequency of 
participation

Sk4

Disciplinary knowledge

Sk5

Pedagogical skills

Sk6

Continuous learning 
mindset

DI&W

DW1

Wellbeing

DW2

Support

DW3

Online safety

C&I

Creation and 
Innovation

CI1

Innovation culture

CI2

Capital investment

CI3

Content creation

CI4

Frequency of 
collaborative 
contributions

Co

Collaboration

Co1

Collaborative working

Co2

Collaborative learning

Co3

Social networking

EE

External Environment

EE1

Role of government 
agencies and ministries

EE2

Access to external 
interventions

EE3

Public policies

EE4

Consideration of 
external factors

Sub-elements 

Figure 7-4: structure of elements and sub-elements 
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7.3.3.2 How it will be assessed? 

In this section, I detail how the elements/sub-elements that formed the structure of the proposed 

Framework will be assessed.   

7.3.3.2.1 Maturity Levels 

The proposed Framework leans on the design principles of maturity modelling (Paulk et al., 1993), in 

which maturity is commonly represented as a number of cumulative levels where the higher levels are 

built on the requirements of lower levels. The number of stages varies from model to model, but the 

most important thing is that the stages are distinct, and well defined with a logical progression through 

the levels (de Bruin et al., 2005).  

The proposed DCMiTI Framework has six progressive levels of maturity running from Level 0, which 

indicates an institution does not have the capacity to deliver digital education programmes; through 

to Level 5, where digital practices are established and in a state of constant optimisation.  

Although digital education is a well-developed domain, there was little evidence on what is thought 

to represent the concept of DCMiTI as presented in this dissertation. Therefore, the emphasis in 

Chapters 3 to 6 of this dissertation, was on what represents maturity and its constructs. I then 

exploited the results and knowledge from those investigations to write level definitions that reflect 

this, as shown in Table 7-5. 

7.3.2.2.1.1 Level definitions 

Level definitions provide a summary of the major requirements at each maturity level, specifically 

highlighting those aspects that are new to the level and not included in lower levels.  

The level descriptors are short labels that give a clear indication of the intent at each level. Different 

models have used different descriptors so there is no standard nomenclature for these descriptors in 

assessing DCMiTI. Therefore, I have listed multiple descriptors which I subsequently investigated to 

see which short label best suits each definition. The findings from this investigation are presented in 

CHAPTER EIGHT: VALIDATING THE PROPOSED DCMiTI FRAMEWORK. 
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Table 7-5: level definitions for the proposed DCMiTI Framework 

Capability Maturity 
Level 

Level Descriptors Definitions 

Level 0 ▪ Not possible 
▪ Not available 
▪ Not considered 

- Digital Education is not possible 
- There are generally insufficient facilities to support the process 

Level 1 ▪ Possible 
▪ Ad hoc 
▪ Unpredictable 
▪ Reactive 
▪ Poorly controlled 
 

- Digital Education is possible but inefficient 
- Practices are ad hoc. Tools and services are unpredictable 
- The value of digital skills is unrealised 

Level 2 ▪ Often reactive 
▪ Encouraged 
 

- Digital Education Programmes are stable 
- The value of digital knowledge and skills is recognised 
- The TI encourages digital skills and practices 
- Services and maintenance are often reactive 

Level 3 ▪ Proactive 
▪ Practised 
▪ Defined 
▪ Standardised 
▪ Procedures in place 
 

- Digital services are standardised with the availability of policies 
and guidelines that support the smooth running of digital 
education 

- The TI actively promotes the use of digital tools and skills (e.g., 
Through recognition reward schemes) 

- There is a focus on the development of digital services and skills 

Level 4 ▪ Managed 
▪ Measured and controlled 
▪ Quantitively surveyed 
 

- Digital programmes, services and facilities are quantitively 
measured and controlled 

- Stakeholders expect to locate knowledge, policies and guidelines 
related to digital practices, and the concept of digital Wellbeing is 
woven into policies 

- Usability becomes a consideration in resource acquisition 
- Tools and equipment are easy to use, with user manuals and 

instructions 
- Management stakeholders demonstrate commitment to digital 

practices, and digital policies have detailed implementation plans 

Level 5 ▪ Optimizing 
▪ Stable and flexible 
▪ Continuous 

improvement  
 

- Digital Maturity is continually optimised through data analytics 
and visualisation 

- An established assessment feedback loop informs decision making 
- Tools, resources, and processes are continuously and regularly 

updated 

 

7.3.3.2.1.2 Meta-descriptors 

Finally, I applied the body of knowledge gained, to construct a prioritised set of meta-descriptors 

across the progressive levels of maturity, one for each sub-element, detailing criteria to be satisfied 

for each maturity level (0-5).  

The meta-descriptors make up the body of the structure and form the instrument that is to be used 

for conducting maturity assessments. The full Framework with meta-descriptors is available in 

Appendix Y: The Proposed DCMiTI Framework v1.1. 

7.3.3.2.1.3 Assessment scale 

Quantitative measurements are commonly used to measure maturity because they enable statistical 

analysis and improve the comparability of results. In conducting a DCMiTI assessment only sub-
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elements are assessed by the users on a 6-point assessment scale, that is the maturity level 0-5 as 

shown in Table 7-5Table 7-5: level definitions for the proposed DCMiTI Framework.  

  Assessment scale Assessment 
Rating 

Maturity 

  0 1 2 3 4 5   

Domain 
Element 1 

Sub-Element 
1.1 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

[enter rating 
here] 

Overall maturity 
rating for 

Domain element 
1 

Sub-Element 
1.1 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

[enter rating 
here] 

Sub-Element 
1.1 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

[enter rating 
here] 

Domain 
Element 2 

Sub-Element 
2.1 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

[enter rating 
here] 

Overall maturity 
rating for 

Domain element 
2 

Sub-Element 
2.2 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

[enter rating 
here] 

Sub-Element 
2.3 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

Meta 
descrp. 

[enter rating 
here] 

Figure 6.5: assessment scale for the proposed DCMiTI framework 

The assessment scale is populated with 6 meta descriptors for each sub-element, and a user is 

expected to enter an assessment rating for each sub-element, that best represents the criteria (meta-

descriptor) they satisfy. 

7.3.3.2.1.4 Calculating maturity 

The self-assessed sub-element ratings are used to calculate the maturity of individual domain 

elements by computing the mean of the sub-element assessment ratings and demonstrated by the 

equation in Figure 7-5. 

The 10 domain element ratings are further aggregated by calculating the mean of the 10 values to 

provide an overall DCMiTI Level. 

DCMiTI Level= (MEAN   
(Domain element 1 = (mean (Sub-element 1.1 + Sub-element 1.2 + Sub-element 1.3)) 

 Domain element 2 = (mean (Sub-element 2.1 + Sub-element 2.2 + Sub-element 2.3)) 
 Domain element 3 = (mean (Sub-element 3.1 + Sub-element 3.2 + Sub-element 3.3)) 

Domain element 4 = (mean (Sub-element 4.1 + Sub-element 4.2 + Sub-element 4.3)) 
Domain element 5 = (mean (Sub-element 5.1 + Sub-element 5.2 + Sub-element 5.3)) 
Domain element 6 = (mean (Sub-element 6.1 + Sub-element 6.2 + Sub-element 6.3)) 
Domain element 7 = (mean (Sub-element 7.1 + Sub-element 7.2 + Sub-element 7.3)) 
Domain element 8 = (mean (Sub-element 8.1 + Sub-element 8.2 + Sub-element 8.3)) 
Domain element 9 = (mean (Sub-element 9.1 + Sub-element 9.2 + Sub-element 9.3)) 
Domain element 10 = (mean (Sub-element 10.1 + Sub-element 10.2 + Sub-element 10.3))) 
) 

Figure 7-5: calculating domain maturity levels and over DCMiTI Level 

Next, I detail how elements/sub-elements are reported after an assessment. 
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7.3.3.3 How it will be reported 

Many existing maturity models have been represented as a series of one-dimensional linear steps and 

have been widely accepted (de Bruin et al., 2005). However, findings reported in CHAPTER FIVE: 

EXPLORATORY STUDY OF DCMITI IN THE UK suggest that a one-dimensional model does not 

adequately represent maturity in a complex domain like DCMiTI and may not provide a roadmap for 

institutions wishing to see the steps they need to take to improve their capabilities. 

Therefore, I adopted a layered approach, also commonly known as a stage-gate approach which 

provides different layers of details that enable separate maturity assessments for the various sub-

elements, in addition to an overall maturity assessment for the institution.  

This layered approach means that TEIs can use the assessment outcomes to gain a deeper 

understanding of their relative strengths and weaknesses in the overall domain element as well as the 

individual components that it is made up of (sub-elements). Furthermore, the ability to drill down 

through the maturity assessment means that assessment reports can be tailored to the varying needs 

of multiple audiences. Error! Reference source not found. illustrates how the layers match the needs o

f the varying hierarchical audiences within a TEIs. Domain elements are reflected in general level 

definitions and enable clustering of results to the audience. Sub-elements are more specific capability 

areas that provide further details as to the composition of each element enabling target maturity 

improvements that happens at lower organisational levels. 

 

 

School/ Faculty 

Domain

(DCMiTI)

Domain 
Elements

Sub-elements

Layer 2 

Layer 1 

Layer 3 
Departments/ units 

Executive Management 

Figure 7-6: layered approach 
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7.3.4 Phase 4 – Testing 

I conducted a perception study to assess the perceived relevance for the proposed DCMiTI Framework 

using an expert panel which I report on in CHAPTER EIGHT: VALIDATING THE PROPOSED DCMiTI 

FRAMEWORK. 

The fifth phase of the framework development process is deployment. This requires the proposed 

model to be tested in a real-world case study to evaluate the extent of the model’s generalisability. 

Finally, an additional sixth stage would be maintenance. Typically, evolution of models occurs as the 

domain knowledge and model understanding broadens (de Bruin et al., 2005). Furthermore, as 

technology evolves, so the domain must evolve, therefore regular maintenance is necessary to keep 

up with this continuous evolution. Due to time limitations in the duration of a PhD, both deployment 

and maintenance are out of the scope of this research however, I have proposed thoughts on how this 

may be done in the future work section of this dissertation. 

7.4 The Proposed DCMiTI Framework 

Earlier in this dissertation, I defined Digital Capability as the extent to which an institutions culture, 

policies and infrastructure enable, and support digital practices (Killen et al., 2017a). I further 

extended this definition to include the ability to support and sustain such capabilities and keep up 

with the continuously evolving nature of the digital landscape – this capturing the notion of maturity. 

The proposed Framework provides a structure to support the development of Digital Capability 

Maturity in Tertiary Institutions (DCMiTI). The Framework is designed to ensure that TEIs can meet 

the baseline criteria to enable the design, development, and deployment of digital education. 

The Framework assesses and builds capability in a layered and progressive manner, governed by 

underlying theories and assumptions, in addition to concepts of Capability Maturity Model Integrated 

(CMMI). The complete framework and guidance notes can be seen in Appendix Y: The Proposed 

DCMiTI Framework v1.1. 

7.4.1 Underlying Theory 

The underlying theory that guided the development of the DCMiTI Framework is that the ability of a 

TEI to be effective in deploying and supporting digital education is dependent on their Digital 

Capability Maturity.  

7.4.2 Key Concepts of the Framework 

The framework incorporates two main concepts: 



  

- 194 - 

 

1. There is emphasis on the concept of maturity, which is the ability to sustain continuous 

improvement of such capabilities, after developing them. 

2. The elements /sub-elements that make up DCMiTI form an ecological system; whereby developing 

individual elements/sub-elements in isolation may result in a particular area (sub-domain) 

progressing but not necessarily result in overall improvement. 

Note: most maturity models represent components that are mutually exclusive – therefore, this 

concept is peculiar to the DCMiTI domain. 

7.4.3 Assumptions 

The framework is based on the following assumptions: 

- The domain elements and sub-elements of DCMiTI are collectively exhaustive of the domain. 

- The elements are representative of the success factors for the delivery of effective digital 

education.  

- The domain elements/sub elements are not mutually exclusive. 

- DCM is a moving target. 

- There is a need to capture cross-sectional relationships between elements (although the current 

version of the Framework does not fully represent this). 

- Presuming specific technologies or pedagogies is unlikely to provide a meaningful assessment, 

particularly over an extended period. 

7.4.4 The Artifact (DCMiTI Tool) 

To supplement the proposed DCMiTI Framework, I developed a prototype of an instrument that 

demonstrates how a TEI might input assessment ratings to calculate maturity and produce a DCMiTI 

Assessment report, see The Proposed DCMiTI TOOL. 

7.5 Summary of Constructing the Proposed DCMiTI Framework 

In this chapter, I detailed the methods used to assemble the knowledge gained from previous chapters 

of this dissertation in the construction of the proposed DCMiTI Framework. The proposed framework 

is intended as the structure upon which TEIs can build the various elements that contribute to their 

overall Digital Capability Maturity. This chapter provides the answer to Research Question 5 of this 

dissertation: 

RQ5: What is the solution to addressing this gap? 

I asserted that the absence of a structure to support the development of DCMiTI may be impeding the 

success of digital education in TEIs in Nigeria. Consequently, I proposed a domain-specific structure 
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that focuses on DCMiTI, providing guidance on how to develop the individual areas of Digital Capability 

and a pathway to progressively achieving higher levels of digital maturity.  

The Proposed DCMiTI Framework enables TEIs to self-asses their readiness and/or ability to deliver 

digital education. I also presented an artefact that demonstrates how an institution may conduct a 

self-assessment and generate a DCMiTI Assessment report. The assessment outcomes can either be 

reported as specific capability areas (sub-elements), clustered into domain elements highlighting 

relative strengths and weaknesses; or clustered as the whole domain reporting on the ability to deliver 

digital education. 

In summary, the proposed structure (DCMiTI Framework): 

1. Provides a structure that incorporates the 10 elements contributing to DCMiTI and their 

comprising sub-elements, supported by a full glossary. 

2. Provides 6 maturity level definitions for the progressive level of maturity (0 to 5). 

3. Provides prioritised meta-descriptors showing a roadmap towards enhancing digital maturity. 

4. Enables a TEI to self-assess their level of digital maturity. 

5. Reports TEIs’ relative strengths and weaknesses in specific capability areas, clustered as domain 

elements and as a whole (DCMiTI). 

In addition, this chapters presents an artifact to demonstrate functionality of the proposed 

Framework. 

In the next chapter, I report the testing phase of development in which I assessed the relevance and 

perceived usefulness of the proposed DCMiTI framework for its intended use.  
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8. CHAPTER EIGHT: VALIDATING THE PROPOSED DCMiTI FRAMEWORK 

This is the last empirical chapter in this dissertation. In this chapter, I present a study investigating the 

efficacy of the proposed DCMiTI Framework. I report on how reasonable the solution is for its intended 

purpose of assessing and supporting the progressive development of digital capabilities in TEIs. Expert 

participants have accepted the proposed DCMiTI Framework as a functional structured approach to 

supporting DCMiTI and approved it as a practical and valuable research effort toward supporting the 

implementation of digital education programmes. In addition to the validation, future work 

recommendations are listed and further addressed in subsequent chapters. This concludes the research 

argument by providing answers to Research Question 6. 

RQ6: Is the proposed solution a reasonable one to support the implementation of digital education? 

8.1 Background 

In Chapter Seven, I reported the development of the proposed DCMiTI framework to support TEIs in 

improving Digital Capability Maturity (DCM). The proposed framework was populated based on 

literature and empirical findings from the previous chapters of this dissertation.  

Once a model is populated, it should be tested for relevance and rigour (Bruin et al., 2005). In testing 

for relevance, the construct of the model is evaluated while testing for rigour involves evaluating the 

validity, reliability, and generalisability of the model instruments. 

The methods used to investigate DCMiTI resulted in the formation of the constructs upon which the 

framework was built. The overall research methodology described in CHAPTER TWO: RESEARCH 

METHODOLOGY explained how the constructs of DCMiTI were investigated, substantiated, and 

triangulated to confirm a good understanding of the constructs (a sound knowledge base) had been 

achieved, and the domain had been well represented in the proposed classification.  ‘The extent of 

literature review and breadth of the domain covered provides a measure of content validity’ (de Bruin 

et al., 2005). 

Furthermore, it can be said that once the initial classification was completed, Study 4 and Study 5 was 

used to improve the convergence of opinions and confirm a reasonable theoretical basis of DCMiTI 

had been achieved. 

It was then necessary to test for rigour. This involved testing the Proposed DCMiTI Framework for 

validity and reliability and as such, the investigation reported in this chapter had the objectives as 

detailed below. 
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8.2 Aim and Objectives 

The aim of this study was to evaluate the proposed DCMiTI Framework (Appendix Y: The Proposed 

DCMiTI Framework v1.1) and establish some rationale for how reasonable the proposed Framework 

was as a tool to support the continuous development of digital capabilities and consequently support 

digital education in TEIs. 

The following objectives were used to guide the investigation: 

1. Comment on how reasonable the proposed Framework is as tool to measure DCMiTI. 

2. Comment on the applicability and reliability of the assessment instruments 

3. Comment on the usefulness for the proposed DCMiTI Framework as a tool to support effective 

and efficient digital education. 

In the next section, I summarise the methods and tools used to conduct the study.  

8.3 Methods 

To elicit perceptions on the validity of the proposed DCMiTI Framework, I conducted a perception 

study under UH Ethics Protocol number SPECS/PGR/UH/04959. A full study protocol can be seen in 

Appendix AA: Protocol for Study 5. Below, I summarise the study protocol. 

8.3.1 Tools – Expert Panel Workshop 

To survey experts’ opinions, I conducted an online workshop which combined quantitative and 

qualitative data collection techniques. Due to participants’ scheduling constraints, I conducted two 

separate online workshops via zoom meetings. The sessions consisted of an online questionnaire 

followed by a discussion. 

8.3.1.1 Online Questionnaire 

The workshop involved engaging expert participants in completing an online semi-structured ques-

tionnaire about the proposed framework, which they were asked to review beforehand. 

The questionnaire consisted of 6 questions of 3 types: 

▪ Questions 1 – 3 used a 7-point Likert scale to gather participants’ views on the reasonability, 

applicability, and usefulness of the proposed DCMiTI Framework. 
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▪ Question 4 presented multiple options for the wording of level descriptors and allowed only 

a single choice answer, including the option of ‘other’ where participants could answer 

outside the options list. 

▪ Questions 5 and 6 were open-ended, allowing each participant to express a summary of their 

opinion in writing, with a 300-word limit due to the limited duration of the workshop. 

8.3.1.2 Workshop Discussion 

Immediately following the questionnaire, I engaged participants in an open discussion guided by the 

questions as shown in Table 8-1 for further depth and clarity. During this discussion, participants were 

prompted to share the rationale behind their answers. 

Table 8-1: questionnaire questions 
 Questions 

Question 1 The proposed framework is intended as a basis for assessing the level of maturity of a Tertiary Education 
Institution. In your opinion, how reasonable is the proposed framework in that regard? (7-point Likert scale) 

Question 2 In your opinion, how applicable is the proposed framework for supporting the development of Digital 
Capabilities in TEIs? (7-point Likert scale) 

Question 3 In your opinion, how useful would the proposed framework be in supporting the implementation of digital 
education programmes? (7-point Likert scale) 

Question 4 Given that Level Descriptors are short labels summarising the definitions of each maturity level and intended 
to indicate the key achievement at each stage of maturity. 
In your opinion, which one of these level descriptors best describes Level 0 of maturity? (Multiple options – single choice) 
In your opinion, which one of these level descriptors best describes Level 1 of maturity? (Multiple options – single choice) 
In your opinion, which one of these level descriptors best describes Level 2 of maturity? (Multiple options – single choice) 
In your opinion, which one of these level descriptors best describes Level 3 of maturity? (Multiple options – single choice) 
In your opinion, which one of these level descriptors best describes Level 4 of maturity? (Multiple options – single choice) 
In your opinion, which one of these level descriptors best describes Level 5 of maturity? (Multiple options – single choice) 

Question 5 Do you have any additional comments or observations that could improve the proposed framework? (open-
ended) 

Question 6 How might you envisage using this DCMiTI Framework in your institution? (open-ended) 

 

8.3.2 Participants 

Higher education stakeholders with prior knowledge and interest in DC and maturity modelling as well 

as experts in implementing digital initiatives in the Nigerian Tertiary Education landscape were invited 

as expert participants. The targeted expertise for participants in summarised in Table 8-2 below. 

Expert Targeted Experience 

DC Expert Experience working in the Digital Capabilities field OR experience implementing 
digital initiatives in the Nigerian Tertiary Education landscape. 

TEI Expert TEI stakeholders with prior knowledge and interest in DC and maturity modelling 
and/or Experience in a decision-making level within TEI in Nigeria. 

Maturity Modelling Expert Experience developing and/ or implementing maturity models. 

Table 8-2: Experience required for target participants 
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8.3.3 Sampling 

Purposive sampling was used to identify participants who qualified as experts based on the qualifying 

roles shown in Table 8-2. Experts were identified through professional recommendations from the 

management of TEIs that were engaged in Studies 3 and 4. Experts were recruited via email 

correspondence as detailed below. 

8.3.4 Recruitment 

Email invitations were sent out to participants inviting them to take part in the study. Once all the 

experts confirmed their attendance, a documentation pack was sent out sharing the following 

documents: 

1. The proposed DCMiTI Model 

2. Glossary of framework terms 

3. Guidance notes 

Expert were asked to review the complete documentation pack prior to the workshop date. 

8.3.5 Analysis Techniques 

In this study both the discussion recordings and the survey data were anonymised. I utilised Zoom’s 

built-in functions to survey experts’ opinions. 

8.3.5.1 Statistical Analysis 

Digital questionnaire data was automatically transferred into an Excel spreadsheet. I used descriptive 

statistics to analyse Likert scale values for questions 1 – 3. Below, I provide a summary of the 

quantitative and qualitative data analysis. 

8.3.5.2 Content Analysis 

The workshops were recorded using Zoom’s recording function. The recordings were transcribed 

verbatim and used in a content analysis together with the open-ended answers to Questions 5 and 6 

of the questionnaires to gain in-depth reasoning on participants’ opinions about the proposed 

framework. 

8.4 Results and Analysis 

A total of (n=8) participants were involved in the study out of 13 invitations sent out, giving a 62% 

response rate. Participants’ evenly represented males and females, eliminating any possibility of 

introducing gender bias into the results. 
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Most participants (n=7) were affiliated with universities, and (n=1) was from an external stakeholder 

body in Nigeria, potentially benefiting from this research. Error! Reference source not found. shows t

he countries where participants and their respective TEIs are physically located. The spread across 

four countries gives a broad representation of responses, with n=3 (37.5%) from the target domain 

(Nigeria). 

Table 8-3: expert participants’ physical environment and roles 

Participants Region (External 
Environment) 

Expertise Qualifying Role 

Participant 1 United Kingdom TEI + DC + 
Maturity 
Modelling  

Professor in Business School. Areas of 
expertise include: Digital Literacy and skills, 
e-Learning and Digital Capabilities, with 
experience developing frameworks for 
Blended Learning. 

Participant 2 United Kingdom TEI + DC + 
Maturity 
Modelling  

Principal Lecturer and head of data Science 
Subject Group. Area of expertise is Digital 
Capabilities sand Data Modelling. 

Participant 3 United Kingdom TEI + Maturity 
Modelling  

Academic Director for supported Distance 
Learning. Principal Lecturer in the Business 
School. Experience implementing Maturity 
Models in Education. 

Participant 4 Ireland TEI + DC + 
Maturity 
Modelling 

Senior Research fellow with research 
interests and experience in Systematic 
Literature Reviews, Software process 
Improvement and Maturity Modelling.  

Participant 5 Saudi Arabia TEI + Maturity 
Modelling  

Professor of Software Process Improvement 
and Maturity Modelling. 

Participant 6 Nigeria TEI + DC  A Senior Lecturer for an established Nigerian 
University – Director of the ICT Unit and 
decision-maker on adoption and 
implementation of digital tools and training  

Participant 7 Nigeria TEI  A Reader from an established Nigerian 
University –member of the university board 
and decision-maker regarding digital 
programmes. 

Participant 8 Nigeria DC  A Technical Expert from The Nigerian National 
Universities Commission (NUC) – with over 
10years experience supporting the 
implementation of digital initiatives in 
Nigeria. 

 

Most participants (n=5) were experts in maturity modelling, n=2 were experts in Digital Capabilities, 

and n=1 was a DC expert with experience in implementing frameworks in TEIs. 

8.4.1 Results of reasonability of the Proposed DCMiTI Framework 

Table 8-4: Expert participants’ responses to Questions 1 to 3 presents a summary of the results for 

questions 1, 2 and 3 of the workshop questionnaires, showing the number of respondents that 
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selected each value on the Likert scale, and the median and mode rank values for each question (which 

worked out the same). 

Table 8-4: Expert participants’ responses to Questions 1 to 3 

 

 

 

The response pattern shows strong agreement on all questions, and none of the respondents selected 

Likert values 1-3, indicating a no negative opinions regarding the reasonableness, applicability, or the 

usefulness of the proposed DCMiTI framework. Two (n=2) respondents selected Likert value 4 (= 

neutral), indicating neither agreement nor disagreement about the proposed framework's 

applicability. All the other responses for the three questions ranged between Likert values 5 to 7, 

indicating agreement with the statements presented in the questionnaire. Further analysis and 

discussion of these results will be shown in the discussion section below. 

In summary, all respondents (100%) felt that the proposed DCMiTI Framework is a reasonable 

framework for assessing the level of maturity in TEIs. 75% of respondents believed the framework is 

applicable to supporting the development of DCMiTI. Lastly, 100% of respondents thought the 

framework would be useful in supporting the implementation of digital education programmes. 

8.4.2 Results for wording of Level Descriptors 

The next set of questions surveyed among expert participants were to agree on the words that best 

summarised the descriptions of Maturity Level 0 – Level 5. Figure 8-1 shows the number of 

respondents that selected each of the different wording options presented to participants, and Table 

8-5: most popular wording for level descriptors summarises the most accepted wording for each level. 

  
0 2 4 6

not considered

not possible

not available

Level 0

0 1 2 3 4 5

Poorly controlled

Possible

Unpredictable

Level 1

 Likert values 1 2 3 4 5 6 7   

  No. of respondents Median Mode 

Question 1 Reasonable 0 0 0 0 2 5 1 6 6 

Question 2 Applicable 0 0 0 2 4 1 1 5 5 

Question 3 Useful 0 0 0 0 1 4 3 6 6 
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Figure 8-1: Participant’s responses to Question 4 on the wording of level descriptors 

Table 8-5: most popular wording for level descriptors 

Maturity Level Most popular wording No. of respondents (n) % 
Level 0 Not available 5 62.5 

Level 1 Unpredictable 4 50.0 
Level 2 Encouraged 6 75.0 
Level 3 Proactive 3 37.5 

Level 4 Managed 4 50.0 
Level 5 Continuous improvement 5 62.5 

 

8.4.3 Results for envisaged modes of use 

I combined the written answers to question 5 with transcripts from the discussions in content analysis. 

Table 8-6 shows a summary of participants’ responses to how they might envisage using the proposed 

framework in their respective institutions, alongside the frequency of occurrences of each mode of 

use. 

This question was intended firstly to elicit additional factors for consideration on modes of use that 

may not have been captured in this research so far and to confirm that the intended mode of use was 

clear to participants. This was important considering that prospective users would receive the same 

supporting documents given to expert participants and be expected to use the framework 

0 2 4 6 8

Often reactive

Encouraged

Level 2

0 1 2 3 4

Practised

Procedures in place

Defined

Standardised

Proactive

Level 3

0 1 2 3 4 5

Quanatively surveyed

Measured and controlled

Managed

Level 4

0 2 4 6

Optimizing

Stable and flexible

Continous improvement

Level 5
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independently. For this reason, I did not share the use case in Figure 7-3 with participants in the 

documentation pack for this study.  

Table 8-6: Summary of participant’s envisaged mode of use for the Proposed Framework 

 Envisaged mode of use Frequency (n) 

1 As an assessment tool Self-audit tool (with strategic direction) 3 

Assessment tool 2 

Diagnostic tool 2 

2 Used by a team of people together to avoid bias 3 

3 Documentation/ evidence of satisfying criteria 3 

4 Used along with a set of assumptions or entry-level scope 3 

5 to support programme design, management, and validation 1 

6 To support staff training and appraisal 1 

7 Programme marketing or league tables 1 

8 As a fee differentiator 1 

9 As a tool for discussion 1 

10 To assist in raising the adoption of digital education  1 

 

The responses to Question 5 of this study are divided into two types: confirmatory modes of use which 

are those responses that confirm the intended mode of use of the proposed Framework as 

documented in the preceding chapter of this thesis. Then the additional modes of use that emerged 

from this study have not been previously reported in this dissertation. 

8.4.3.1 Confirmatory modes of use 

The most popular vision for using the proposed DCMiTI Framework was as an assessment tool with a 

frequency of (n=7). Participants referred to the proposed framework using different terms such as an 

assessment tool, a diagnostic tool, and an audit tool that would provide strategic direction for the TEI 

on what needs to be done to achieve a higher level of maturity. This was the model’s intended use 

and confirmed that respondents understood what the proposed DCMiTI Framework is intended to do. 

Participants’ (n=3) mentioned they envisaged the framework being used by a group or team of people 

because a natural bias occurs when conducting any form of self-assessment. This is something that I 

had already considered and factored into the model assembly process. Participants’ (n=2) also recom-

mended engaging an external person in the assessment process to further help neutralising potential 

biases that may arise. 

Furthermore, participants discussed the need to collect evidence justifying how or why each sub-

element criteria have been met would increase transparency and open the possibility of validating the 

assessment findings and levels awarded. Such rigour in the documentation and validation procedure 

gives a more tangible basis for cross-institutional assessment.  
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8.4.3.2 New modes of use that emerged from this study 

Participants (n=3) envisaged the need to collect supporting documentation as evidence of satisfying 

the criteria in the various stages of maturity. This would also serve as additional tangible support for 

controlling self-assessment bias. Recording documentation unlocks the possibility of introducing an 

external body into the process either during or after an assessment to verify the Maturity rating 

awarded. Furthermore, it permits using the framework as a mechanism for cross-institutional analysis. 

Participants (n=3) discussed the need for a clear set of assumptions to accompany the framework. 

They also suggested the need for basic entry-level scope, environmental, infrastructural, or otherwise. 

This was one of the reasons why I decided that the model needs to start from Level 0 because Level 0 

is the baseline level set of criteria for getting on the maturity ladder. Institutions at Level 0 cannot 

deliver successful digital education. Then the requirements to satisfy Level 1 are essentially listing the 

entry-level criteria that rubber-stamps the institution’s readiness to begin to provide digital education 

programmes. 

Another participant suggested a Level 0 was not necessary. However, while eliminating level 0 would 

reduce the bulkiness of the framework, leaving it in would also support TEIs unable to meet the basic 

requirements to deliver digital education. Therefore, it is necessary to include Level 0 as a starting 

point which would qualify TEIs for implementing digital initiatives. 

Other suggested modes of use all had single occurrences n=1 and included the following: 

▪ Using the framework as a mechanism to support programme design, management, and 

validation.  

▪ Using the proposed framework as a tool to support decision-making about staff training 

and appraisal. 

▪ As a marketing support tool or as a mechanism for calculating league tables 

▪ To support administrative tasks such as fee differentiation 

▪ As a tool to aid discussions around DCM among the various TEI stakeholders not limited 

to management 

▪ To support technology adoption and support institutional goals such as raising the 

adoption of digital education. 
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8.4.4 Analysis of additional comments  

Participants made additional comments and observations that might help improve the proposed 

DCMiTI Framework. Content analysis was used to organise the questionnaire data and discussion 

comments. Transcripts can be seen in Appendix AB: Transcripts from .  

(n=6) the comments about improving the framework were considered and justified during its 

development. Another (n=5) was partially addressed; these included commentaries on external 

systemic factors that impact DCMiTI, having a clear set of baseline assumptions and considering the 

affordability of implementing digital structures. These considerations were made in Chapter 1 when 

scoping the thesis and again when scoping the model domain in chapter 6. In the discussion section 

below, I provide a deeper analysis of both types of comments. 

The remaining (n=3) comments highlighted factors not considered in this thesis. These observations 

will be listed in the recommendation section below, and further detailed in future work. 

8.4.5 Interpretation of results 

The proposed DCMiTI Framework was intended as a basis upon which TEIs can assess their current 

level of digital capabilities with clear guidance on progressing to higher maturity levels. After being 

surveyed among experts to evaluate its efficacy in supporting the development of Digital Education 

programmes, this discussion extends the analysis from the section above and highlights the key 

findings from the survey. 

8.4.5.1 Framework Approval 

The proposed DCMiTI Framework has been approved by experts from different countries as a 

reasonable structured approach for supporting Digital Capability Maturity. It has been strongly 

approved regarding its reasonability for assessing institutional maturity. One of the DC experts said: 

“I thought the framework is reasonable and makes sense regarding the categories used for 

qualifying capabilities. “ 

The proposed DCMiTI Framework has also been approved regarding its applicability to supporting 

institutions implementing digital initiatives/ programmes. A Maturity Modelling expert said: 

            “I think there is definitely a niche for this framework….” 

The proposed framework has been strongly approved as a useful mechanism for supporting the 

implementation of digital education programmes.  
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“I think a framework like this will be very useful… you are doing potentially very valuable research 

for the community...” 

- One of the Maturity Modelling experts 

The consensus on the framework’s validity provides sufficient confirmation that this research 

endeavour has yielded successful results. 

8.4.5.2 Validation of wording for level descriptors 

The expert participants’ agreed on the level descriptors (words that best summarised each level of 

maturity level), and these will be adopted in the next version of the proposed DCMiTI Model. 

Given that CMMI is established and accepted, one participant cautioned against the renaming of level 

descriptors and suggested upholding the standardised nomenclature associated with maturity 

frameworks. One participant believed the proposed framework to be a variant of the standard CMMI 

which supports process improvement by looking at specific process areas. However, the proposed 

DCMiTI exploits the principles of continuous improvement by using Capability Maturity levels as an 

approach to achieving digital maturity. The key difference is that it does not explicitly look at process 

areas but rather a combination of tools, equipment, processes, and stakeholder skills derived from my 

SLR. The elements of DC replace the process areas in a standard CMMI Framework, and these 

elements are one of the key contributions to knowledge in this thesis. The proposed framework 

demonstrates how the elements of DC could be exploited to achieve digital maturity. I have discussed 

this in detail in the previous chapters. The guidance is important to manage users’ expectations and 

avoid undue confusion given the link between complexity and usefulness, which I discussed above.  

8.4.5.3 Envisaged mode of use 

After presenting my proposed framework to the expert participants with no guidance on the mode of 

use, I asked how they might envisage using such a framework in their respective institutions. This 

question was intended as both a confirmatory and investigatory exercise; to confirm clarity on how 

the framework would be used to support DCMiTI and to elicit any additional benefits their expert 

experience may shed light on. 

I confirmed that participants understood how the tool could be used to support institutions in 

developing their digital maturity. A Maturity Modelling expert suggested that: 
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“… you would be using it as a diagnostic tool first… and the descriptors would tell you what the next 

steps is you could achieve at a certain point in time…and what activities you or the organisation 

need to take to get to the next level.” 

A DC Expert added that: 

“I really see this as an audit tool… but also with a strategic direction as to where they need to go.” 

Participants supported the comprehensiveness of the model in capturing so many different aspects of 

the institution. They suggested the framework could be used as an audit tool that provides the added 

benefit of giving strategic guidance on steps to take to achieve digital maturity. Participants also said 

the model would help guide discussions around DCM. 

8.4.5.4 Additional Comments 

The further discussion shed light on expert experiences that may help improve the proposed 

framework. One TEI expert from the suggested the Levels, particularly Levels 4 and 5, are very similar 

and could be merged. Then create a new level 5 of maturity that is more profound because, in this 

day and age, no organisation collects data to keep in a repository; “I think that everybody is collecting 

the data and many organisations that are collecting the data are actually using them for something”. 

- TEI expert 

Another expert from a UK institution with experience working with partners from a range of different 

educational settings commented: “I have partners in Pakistan, Indonesia, Singapore, and Kenya. I fully 

agree that the realities of digital capabilities data analysis and data use are very different to our own 

in the UK… what my international partners do in their institutions is very different sometimes.” 

Given the proposed framework and levels were based on empirical data and only one expert disagreed 

with the levels, therefore, I consider this insufficient to warrant further action. It does, however, 

highlight those different countries or environments have different educational settings, norms, and 

standards, thus reinforcing the requirement to configure the framework to the national or regional 

context in which it will be used to enable successful implementation. This configuration process may 

need to involve consideration of socio-economic and systemic issues and in this way address some 

important factors that sit outside the domain/framework’s scope. 

There was a comment from a Model Expert about the complexity of the proposed framework. In 

surveying ‘reasonableness’ and ‘applicability’, it became apparent that there is overlap between the 

terms, or perhaps a dependency. The term ‘Applicability’ was perceived both as the applicability for 
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the proposed purpose and as applicability in terms of how easy it may be to apply or use, which further 

shows the link between applicability and usefulness. 

One participant also noted the overlap between definitions of elements in the glossary; for example, 

wellbeing is dotted in various places around the framework and suggested filtering out unnecessary 

repetition. However, the said overlap is a characteristic of the floating elements of DCMiTI identified 

in previous studies. If the overlap is to be addressed, further investigation will be required to explore 

representing DCMiTI as a multi-dimension concept where the overlap can be represented without 

repetition.  

Respondents had some concerns about how easy it would be to apply the proposed framework, 

mainly because it was perceived as complex; one participant said: 

     “I think It is only somewhat applicable because it is overly complicated.” 

TEI expert 

Another participant suggested her opinion of a good framework is that it should be simple enough to 

be used. Otherwise, it may not be well accepted. Other experts suggested that simplifying the 

framework would make it more usable and improve its usefulness. 

“Simplifying the framework would definitely be for me useful in a sense because I would then be 

able to use it, but I do understand where you are coming from and where you are putting all those 

different sections together.” 

Maturity Modelling expert 

The proposed framework is wide-ranging, combining elements contributing to DCMiTI from theory 

and empirical investigations. While I agree that there is some overlap between the elements, I would 

argue that removing any elements/sub-elements at this stage may risk eliminating a crucial success 

factor of DCMiTI. Studies 3 and 4 identified the strong inter-relationships between elements, so until 

those relationships are further explored and then applied to the next version/iteration of the 

framework (which I discuss at length in the future work chapter of this thesis); then removing any 

elements or sub-elements at this stage risks losing potential critical success factors. I propose refining 

elements systematically and methodologically after the framework is tested in a real-world case study. 

A participants mentioned that “one of the major criticisms of the CMMI is that is that it’s not how the 

real-world works”. An institution rarely satisfies all the processes in Level 1 before going to Level 2. In 
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reality, it is a pick and mix of various factors. Some factors depend on others (a general example: data 

cannot be analysed at Level 5 if the data is not being collected at Level 4). Therefore, the overall 

concept of being unable to improve without satisfying prerequisites is implicit in the hierarchy.  

However, within that hierarchy, a TEI may be very mature in one element while lacking in others, so 

being able to assess your current (as-is) capability is an essential step to determining the roadmap for 

improving DCMiTI.  

In response to this, another expert participant proposed using the continuous representation of CMMI 

rather than the staged representation I used in the proposed Framework that was surveyed.  

This participant said: “…in the continuous representation the people get more freedom to pick 

and choose the areas they want to improve…. You can also check which domain has the 

strongest maturity and which domain needs more work.” 

“…they should be able to check which areas they have already improved, and which areas 

need to be improved – and this can be done with the continuous representation.” 

Maturity Modelling expert 

These comments suggest that further research into investigating whether the use of continuous 

representation of the CMMI may be better suited to the proposed model, specifically with regards to 

making it more practical and usable by the intended audience - Nigerian TEIs. This finding will be 

further addressed in the future work section of this thesis. 

8.4.5.5 Recommendations 

The following recommendations emerged as an output of this study and were not previously consid-

ered in the framework development process. They will be further discussed in the future work section 

of this dissertation. 

1. The framework should be scalable and flexible to suit an individual TEI’s needs. 

2. Consider the continuous representation this will provide the flexibility to select elements based 

on external environment circumstances and TEI needs. 

3. Record evidence or documentation for satisfying criteria. 

8.5 Summary of Chapter of Validating the Proposed Framework 

This chapter reports on a study investigating the efficacy of the proposed DCMiTI Framework. 

Consequently, this chapter also Research Question 6 of this dissertation. 
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RQ6: Is the proposed solution a reasonable one to support the implementation of digital education? 

The proposed DCMiTI Framework has received support from a panel of experts as a reasonable 

Framework for measuring an institution’s level of Digital Capability and providing useful guidance 

toward developing institutional digital maturity. Experts have also given their support to the 

framework as an applicable structured approach to supporting TEI in Nigeria with implementing digital 

education programmes. 

This study has demonstrated that assessing and guiding TEIs towards digital maturity is a useful 

process for which there is a niche in the TEI landscape in Nigeria. While I recognise the process of 

developing and testing the model requires further refinement due to the need for real-world 

application to ensure accuracy and repeatability. In its current state, it already offers benefits: 

1. A structure that supports TEI who seek to develop digital capabilities. 

2. Guidance on the path towards digital maturity. 

3. TOOL: An assessment tool for TEI wishing to assess their capacity to deliver digital education. 

4. Assessment report: a report on the current maturity level for each element and overall ma-

turity of the institution. This report can be used: 

▪ By all levels of stakeholder as a means for discussing Digital maturity (conversational tool) 

▪ To support decision making 

▪ For guiding strategic planning and management 

 

A fully prescriptive model will require additional refinement of the proposed framework through field 

testing to improve the quality of the assessment outcomes and general acceptability of the proposed 

framework. 

Furthermore, this study confirmed that for the full benefits of the proposed framework to be realised, 

it will need to be evolved to enable the formal function of cross-institutional benchmarking. This phase 

requires a sound understanding of the current situation through a rigorous assessment before sub-

stantial and repeatable improvements can be made. 

For these additional benefits to be realised, it is necessary to configure the framework to the 

environment in which it is used to enable successful implementation. If configuration highlights 

multiple areas of the framework that do not apply to the educational setting, then exploration of the 

staged representation of CMMI may be explored. Additional findings from this study have guided the 

direction of future work. 
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This chapter concludes the thesis argument and closes off all studies and model development. In the 

following chapter of this dissertation, I discuss the implications of these results along with the results 

collected in my other studies toward the overall thesis argument. 
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9. CHAPTER NINE: DISCUSSION 

In this chapter, I address all the Research questions set out at the start of this dissertation and discuss 

the implication of my study findings on the overall research effort. 

9.1 Answer to RQ1: What elements contribute to Digital Capability Maturity? 

The systematic review of literature presented in Chapter 3 indicated that between 2012 to 2017, no 

research papers investigated the concepts of digital capabilities and maturity together. Therefore, this 

research investigated the concept of Digital Capability Maturity (DCM), which was defined through 

analysis of existing literature as: “extent the to which an institution’s culture, policies and 

infrastructure enable and support digital practices” and the extent to which such practises can be 

continuously monitored and sustained. 

My review data indicated 498 elements contributing to DCM. However, a thematic analysis 

consolidated them into a classification of 10 elements, each comprising of several sub-elements. The 

proposed classification was identified from literature as a universal list of the composition of DCM, 

with positive support from the British Academy of Management Conference where attendees agreed 

that this universal classification could cater to multiple types of organisations (BAM Conference 2019). 

Thus, suggesting that any type of organisation may adopt this classification and tailor it to their specific 

organisational needs, meaning that some sub-elements may not be necessary or considered.  

My review data further suggested that, individually, the elements identified have all been well 

documented and researched as indicated by the number of papers published in relation to each 

element Table 3-5 and Table 3-7. However, no academic literature was found to show consideration 

of all the elements from a holistic perspective, therefore suggesting that an examination of literature 

from this holistic angle was worthy of investigation. I thus proceeded to tailor this dissertation to 

investigating the proposed classification of DCMiTI in the context of TEIs. 

The Joint Information Systems Committee (Jisc) were found to be leading in digital capabilities in UK 

Universities with the only one existing digital capabilities framework which considers multiple 

elements (Killen et al., 2017a). The Jisc framework (Jisc, 2014)  presents six elements of Digital 

Capability in Higher education with limited scholarly research to support the framework. The Jisc 

framework provided significant knowledge that was relevant to this research and although it was not 

found in the automated search of my systematic review, it was still included in the analysis as one of 

the papers manually selected based on relevance and value. However, the absence of peer-reviewed 

academic research papers evidencing Jisc’s work suggests, firstly that the body of knowledge 
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published by Jisc was not intended as an academic undertaking and secondly, there is limited credence 

to support the origin of the elements they used to measure capabilities. Therefore, providing further 

reason to support my investigation of the elements. 

The proposed classification of DCM presents some elements/ sub-element which overlap with Jisc’s 

framework and therefore, it can be said that the results from the systematic review provide academic 

support for some of the elements in the Jisc Digital Capabilities Framework. 

A closer investigation of the classification of elements among TEI stakeholders in CHAPTER FIVE: 

EXPLORATORY STUDY OF DCMITI IN THE UK, who were largely learners (83.5%) confirmed that the 

elements found in literature were the elements that contributed to DCM. The classification of DCM 

was substantiated the theoretical findings with empirical evidence and further supported the 

continuation of this research as a worthy undertaking. 

A larger investigation of the classification of elements in a case study of Northwest Nigeria in CHAPTER 

SIX: INVESTIGATING DCMiTI IN A CASE STUDY OF NORTHWEST NIGERIA further substantiated the 

literature findings with empirical evidence confirming the classification of elements contributing to 

DCM. These results triangulated the classification and suggested that the knowledge on elements 

contributing to DCM was a sound base upon which a development structure could be built. 

My investigation of the significance of Educational Technologists in CHAPTER FOUR: INVESTIGATING 

ROLES CONTRIBUTING TO DCMITI indicated that there has always been some ambiguity associated 

with technology enhanced learning roles. There are many categories of stakeholders that play a role 

in the development of DCMiTI, and the capabilities of learners, tutors and other stakeholders plays a 

significant part in the maturity of the TEI. This suggests that the role and description of responsibilities 

is more significant than the title, which may change over time. Therefore, stakeholder roles and 

responsibilities should be well defined in any digital learning environment. 

The review indicated the frequency of occurrence of each element in literature, which only suggested 

the popularity of elements in academic research. I went on to investigate the order of significance of 

elements to determine any implication towards digital maturity by surveying the opinion of 

stakeholders in a UK University CHAPTER FIVE: EXPLORATORY STUDY OF DCMITI IN THE UK and four 

TEIs in Northwest Nigeria CHAPTER SIX: INVESTIGATING DCMiTI IN A CASE STUDY OF NORTHWEST 

NIGERIA. However, the order of significance varied in the two studies, which I suggest may be due to 

the differences in external environmental factors as well as different organisational cultures and goals. 

Consequently, these results suggest that the universal classification is useful to any institution 
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implementing DCM, however the order of significance of elements will vary from institution to 

institution. As such my proposed classification must be configured to the environment in which it is 

being used. 

9.2 Answer to Research Question 2: How do these elements affect the Digital Capability 
Maturity of Tertiary Institutions? 

Firstly, the results of my systematic review suggested that elements in the classification of DCM all 

have a positive effect on organisational maturity, provided they are considered and addressed 

adequately, and the inverse effect otherwise. 

 

The results from investigating Educational Technologists showed the existence of a role that bridges 

the gap between technology and pedagogy, which is crucial to the success of DCMiTI. Which suggested 

that in any digital structures the emphasis must be on the roles and responsibilities as the titles used 

in technology related roles evolve with the technology. This positive effect of elements identified in 

the classification on DCMiTI was substantiated by a survey in the UK in CHAPTER FIVE: EXPLORATORY 

STUDY OF DCMITI IN THE UK, and further triangulated through a study in Northwest Nigeria in 

CHAPTER SIX: INVESTIGATING DCMiTI IN A CASE STUDY OF NORTHWEST NIGERIA. These results 

confirmed the literature findings on the positive effect of DCM, further indicating that the proposed 

classification of elements also has a positive effect on maturity of Tertiary Education Institutions (TEIs), 

consequently confirming the classification is applicable to DCM in general as well as DCMiTI. These 

findings suggest that the elements identified in the classification of DCMiTI are representative of the 

critical success factors for digital maturity. The study also showed the order of significance of elements 

based on data from the UK university and suggested that the ordering of elements must be configured 

to the environmental setting in which it is being used. Furthermore, these results suggest that further 

investigating the relationships between the elements would provide richer knowledge to support the 

assembly of a development structure.  

 

My review went on to analyse the relationships between the elements and sub-elements in the 

classification of DCMiTI. My findings indicated a strong interrelationship between the elements which 

I described as a web because it is very difficult to find a paper which is about one element in isolation 

without making mention of another element/sub-element; this was apparent in the nature of the 

literature reviewed. I thus concluded the likeness of the relationship between elements of DCMiTI to 

that of an ecological system (Shengquan and Li, 2006). Ecological systemic change theory describes an 

environment where no two elements are mutually exclusive and any changes to one element require 

consideration of other elements to see overall change. This finding suggests that in considering the 
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development of DCMiTI, if elements are matured in isolation they may lead to frustration and no 

visible results in the development efforts. To increase the chances of seeing positive outcomes, 

elements should be matured in parallel. Therefore, any DCMiTI development structure must adopt 

this ecological systemic change theory. Furthermore, these findings suggested the need to further 

investigate the intricacies of the relationships between elements to fully represent them. 

 

Therefore, I went on to further investigate DCMiTI (CHAPTER FIVE: EXPLORATORY STUDY OF DCMITI 

IN THE UK) to confirm whether my literature findings reflected the real-world scenario on the impact 

of DCMiTI. I surveyed TEI management to explore their opinions on elements contributing to DCMiTI 

and the relationships between them based on their lived experiences. I found my theoretical 

conclusions on the web of elements that contribute to theory were true to the real-world. My results 

indicated strong interdependencies between elements/ sub-elements, which I represented as bi-

directional relationships (Table 5-9: bi-directional relationships between elements). I further 

represented a map of the interdependencies between elements which showed how strong the cross-

sectional relationships were (Figure 5-6: Concept map of the interrelationships between elements/ 

sub-elements). As a results of these findings, I suggest that for any structure or improvement model 

to fully represent the concept DCM, these interdependencies and cross-sectional relationships must 

be captured. 

 

Providing logical ordering of the classification would help towards assembling a robust structure. 

Therefore, I attempted to explore the possibility of the level of agreements for RQ2 being indicative 

of the level of significance. I suggest an order of elements and provide details of the analysis 

techniques used to derive the order. However, I resolved that given the intricate nature of these 

interdependencies, any generalisable ordering of elements would require its own research effort and 

given the limited duration of my PhD programme and considering my research is looking at a wide 

scope of elements, the time would not be sufficient to conduct a thorough investigation into all the 

relationships found. Thus, the relationships presented in this dissertation are contextual to the 

environments in which each study was conducted. 

 

However, my results from this study indicate that incorporating the generalisable and operational 

relationships would make for a much more robust and sustainable DCM structure. Therefore, I suggest 

that the order of the significance of elements is an aspect worthy of further investigation and I discuss 

this in my future work. 
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From the results of the exploratory study in the UK, emerged the existence of data analytics and data 

visualisation as elements of DCM that had not be captured in the literature review. Given the novelty 

of this research in fusing the concepts of DC and maturity together, the emergence of data analytics 

indicated that maturity may be data-driven, and consequently DCMiTI would also be data-driven. 

Therefore, suggesting that any improvement structures must consider the role of data in driving 

maturity and improvement. 

 

This dissertation focuses on supporting digital education initiatives in TEIs in Nigeria, therefore I 

surveyed a case study of a University, a Polytechnic, a Federal College of Education and a Monotechnic 

which were representative of TEIs in Northwest Nigeria. The purpose of this study was to contextualise 

DCMiTI to the TEI landscape in N-W Nigeria. This study indicating the following: 

Observations in the external environments and qualitative results indicated that the economic 

conditions classified under External Environment plays a big part in the ineffective implementation of 

digital education programmes. 

 

Another interesting and noteworthy result was TEIs presented a range of elements at high levels, such 

as tools and resources, while in the same institutions results indicated limitations of necessities of 

water supply and electricity. This results in indicative of elements not being matured in parallel, 

suggesting that perhaps TEIs are reaching for revolutionary innovations and failing to take the small 

evolutionary steps that would result in continuous improvement. Therefore, this suggests that that a 

development structure would be a well-suited solution to support TEIs in Nigeria to realise value for 

the technological investments and attain and sustain higher level of institutional maturity. Therefore, 

these findings provide support for the approach of using the affordances of a maturity modelling to 

solve the research problem. 

 

9.3 Answer to Research Question 3: What is the status of research on Digital Capability 
Maturity in Tertiary Institutions? 

My systematic review identified multiple research efforts towards the various elements that make up 

DC, as well as various solutions that have suggested to support successful eLearning, TEL and other 

terms that maybe used synonymously with DCM. Although the review concluded there was no 

research efforts that considered the concept of DCMiTI as it is proposed in this dissertation. 

Consequently, suggesting that the research on DCMiTI is novel. 
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Coming back to Jisc’s digital capabilities framework, the model was initially designed as part of a 

literacies project and only later refined as an effort to underpin a range of activities to support digital 

learning and teaching. Jisc eloquently define digital capabilities as “the extent to which the culture 

and infrastructure of an institution enable and motivates digital practices”(Killen et al., 2017b), and 

although they make some mention of a continuous learning culture, there is not a clear emphasis on 

a maturity pathway. These results suggest that in current academic literature, there is lack of evidence 

to suggest the existence of a digital capabilities model for higher education which presents a maturity 

pathway. Therefore, the proposition of a Digital Capability Maturity Framework for Tertiary Education 

Institutions will make a valuable contribution to research. 

Limited information is available on the affordances of Capability Maturity Frameworks on improving 

efficiency and quality in TEIs. Marshall’s (2010) eMM focuses on developing e-Learning in higher 

education, however the indicators that are assessed do not appear exhaustive of the domain of this 

research, which is DCM. Thus, the success factors considered in the eMM do not adequately represent 

DCMiTI. Furthermore, there is no extensive documentation on how those indicators were selected. 

9.4 Answer to Research Question 4: What is the status of Digital Capability Maturity in 
Tertiary Institutions in Nigeria? 

The last section of my review narrowed down the research to DCMiTI in the Nigerian landscape. The 

country is divided into six geopolitical zones for easier allocation of resources, and my review findings 

indicated the absence of academic research efforts on DCM from the Northern axis of Nigeria, which 

prompted me to contribute to knowledge by surveying DCMiTI in this region. I surveyed the proposed 

classification among a cross-section of TEIs which were considered representative of the population 

in the northwest geopolitical zone. My findings triangulating the candidate elements contributing to 

DCMiTI confirming the classification was acceptable to the environmental and education setting in 

Northwest Nigeria.  

 

No additional elements were found during this survey, however new sub-elements emerged from this 

study which were not captured in other studies. Furthermore, the qualitative narrative indicated the 

need for re-alignment of sub-elements which were represented in an updated classification of 

elements. These results allowed me to contextualise DCMiTI by adjusting the universal classification 

to the peculiarities of the Northwest Nigerian setting. 

 

However, there was notable absence of wellbeing in this study, where interviews among management 

stakeholders made mention of 9 elements and failed to make mention of wellbeing. Given the 
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extensive background knowledge gained in the domain, I suggest this finding indicates the maturity in 

the case study population may not be at the level where wellbeing has started to be factored in or 

considered. Therefore, its limited appearance in this study does not suggest it is not an element or it 

doesn’t affect DCMiTI in Nigeria, rather my interpretation is that it suggests low levels of maturity. 

This was further confirmed by observations during the field work where I noted the combination of 

high-level resources such as projectors and smart boards in institutions where some necessities were 

absent, such as power and water supply. These observations indicate a combination of high maturity 

of some elements and low maturity of others, in this case for example, making effective use of digital 

resources would not be possible without electricity. In an Ideal situation, either power supply should 

be developed to a high level of maturity before investing in digital resources, or the two elements/sub-

elements should be developed in parallel. Consequently, the results from this study provided further 

support and confirmation that a maturity framework would be well suited to the status of DCMiTI in 

Northwest Nigeria. 

 

9.5 Answer to Research Question 5: What is the solution to addressing this gap? 

My review in CHAPTER THREE: SYSTEMATIC LITERATURE REVIEW suggested the absence of a 

development structure for building DCMiTI. The need for such a structure was further supported by 

empirical studies in Nigeria (CHAPTER SIX: INVESTIGATING DCMiTI IN A CASE STUDY OF NORTHWEST 

NIGERIA). This dissertation proposes a structure by way of a domain-specific Framework to support 

the development of DCMiTI. The Framework is based on elements/ sub-elements that contribute to 

DCMiTI, which were surveyed, confirmed, and calibrated in the previous chapters of this dissertation. 

Therefore, the proposed Framework is configured to support TEI in Northwest Nigeria. 

 

The proposed DCMiTI Framework provides a set of prioritised guidelines for developing maturity 

across the 10 elements of capabilities. I have also developed an artefact that enables TEIs to conduct 

a self-assessment and generate a DCMiTI Assessment report. The assessment outcomes can either be 

reported as specific capability areas (sub-elements), clustered into domain elements highlighting 

relative strengths and weaknesses; or clustered as the whole domain reporting on the TEIs readiness 

and/or ability to deliver digital education. 
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9.6 Answer to Research Question 6: Is the proposed solution a reasonable one to 

support the implementation of digital education? 

To assess the extent to which the solution addresses the research problem, I assessed the validity of 

the framework’s constructs and tested for convergence on agreements that the constructs 

represented the domain completely.  

 

Firstly, the breadth and depth of the literature review may be used as a measure of content validity, 

which I covered in depth by conducting a broad and extensive systematic literature review to identify 

the constructs for the proposed solution. This provided some indication of coverage of the domain. 

The results from chapter 5 and chapter 6 confirmed good translation of the constructs had been 

achieved, and the limited emergence of new elements that were not captured in the classification of 

DCMiTI, confirmed content validity had also been achieved. Therefore, suggesting the domain was 

well represented in the classification of DCMiTI. 

 

The framework was thus populated based on valid and complete constructs. I evaluated the proposed 

DCMiTI Framework using an expert panel to assess the reasonability, applicability, and usefulness of 

the framework, as well as its suitability as a solution to the absence of a DCMiTI development 

structure. 

 

Eight domain experts were surveyed by sharing the proposed Framework and supporting 

documentation (Appendix Y: The Proposed DCMiTI Framework v1.1) for review before inviting them 

to an online workshop to discuss their opinions. The results of the expert panel workshop showed that 

all experts agreed the content of the framework was reasonable for its intended purpose; all experts 

agreed the framework was useful for supporting the development of DCMiTI; and all experts agreed 

that the framework was applicable to supporting the implementation of digital education in TEIs. 

These results suggested construct validity had been achieved because experts were able to 

understand and agree with the constructs of the framework. Furthermore, experts agreed that the 

domain had been well represented. Suggestions were made on points to consider fitting into the 

existing framework or note in the guidance on scalability, flexibility of requirements, and recording 

supporting evidence. These suggestions are listed in the future work section 10.6 Future Work. 

  

In this chapter I have offered my interpretation of the findings from each study and how it guided the 

research work. In the next chapter, I conclude my overall research findings, reflect on the limitations 

to the work I have presented and suggest ideas for future work. 
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10. CHAPTER TEN: CONCLUSIONS 

This chapter concludes my PhD research. In this chapter I summarise the overall methodology and 

present the overall research output. I then discuss how my research has contributed to knowledge in 

digital capabilities and maturity modelling. Lastly, I present the limitations of my work and propose 

future studies to further extend the research effort. 

10.1 Summary of Overall Research 

10.1.1 Conclusions from Systematic Review 

This PhD focuses on empirically investigating the success factors of Digital Capability Maturity (DCM) 

and using them to propose a Framework that supports effective and efficient digital education 

planning, delivery, and management. Before embarking on this detailed investigation, I conducted a 

systematic review of existing literature to explore the status of research on DCM and confirmed that 

such an investigation was necessary. My review confirmed the direct positive relationship between 

DCM and the success of digital education in TEIs. My review results also indicated that a limited 

amount of research was available where the success factors of DCM were considered holistically as 

proposed in this dissertation, with even less research attention given to DCM in TEIs. Only one existing 

Capability Maturity Framework from Jisc was identified in the review, which was primarily not an 

academic undertaking and did not appear in any peer reviewed literature but was included in the 

review due to its relevance to the research domain. The review showed that the individual elements 

contributing to DCM had been investigated, mainly in relation to eLearning, which is a subset of digital 

education, however no holistic effort was found where DCM was investigated to support digital 

education. This confirmed that conducting an empirical investigation on the elements contributing to 

a TEIs digital maturity with the focus on supporting digital education was a valuable research effort. 

In addition, the review showed limited research effort on even the individual elements of capabilities 

had been conducted in Nigeria, with no research reported from the Northwest geopolitical zones of 

the country. Therefore, I selected TEIs in this region as my case study. 

10.1.2 Conclusions from Investigating Roles contributing to DCMiTI 

Furthermore, a key finding from the review suggested that the level of significance given to some 

stakeholders may be impeding the implementation of digital initiatives in TEIs. Therefore, I conducted 

a study to investigate the level of significance of Educational Technologists in the development of 

DCMiTI. This study confirmed that the existence of a role with the responsibility of bridging the gap 

between technology and pedagogy was crucial to the success of digital education. The results of this 

study also confirmed the ongoing misnomer around technology enhanced learning roles and 
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suggested that when assigning Technology Enhanced Learning (TEL) roles towards Digital Maturity 

Initiatives, the focus should be on ensuring all the responsibilities are fulfilled, with less significance 

given to the titles because they may vary and transform as technology continues to evolve. This finding 

informed the assembly of the structure for TEIs wishing to developed DCM and/ deliver efficient and 

effective digital education. 

10.1.3 Conclusions from Investigating DCMiTI in a UK University 

I then Investigated DCMiTI in a UK University to substantiate the theoretical findings of my review 

with empirical evidence and confirm that candidate elements contribute to DCMiTI and that they have 

a positive effect on the digital maturity of TEIs. Firstly, my findings supported the universal 

classification of elements contributing to DCM and further confirmed that all elements have a positive 

effect on maturity if they are developed. Secondly, the results also confirmed that the elements are 

inter-related and further showed the extent of the cross-sectional relationships. In addition, the 

results showed some sub-elements cutting across multiple elements, which suggested the existence 

of a multi-dimensional dynamic. Lastly the results presented the emergence of sub-elements data-

analytics and data visualisation, which were not captured in the original classification. This finding 

suggests that DCM is data driven and by extension DCMiTI. Therefore, towards the development of a 

support structure for DCMiTI, the role of data in driving maturity must be given consideration. 

10.1.4 Conclusions from Investigating DCMiTI in a case study of Northwest Nigeria 

Subsequently, I conducted a larger study investigating DCMiTI in Northwest Nigeria to extend the 

knowledge base to the Nigerian educational setting, and tailor the proposed solution to this 

environment. My findings from this study also supported the universal classification of DCMiTI, 

however I then found a contradictory result where wellbeing did not appear as an element of DCM. 

However, I concluded this speaks of the status of DCMiTI in the case study as opposed to suggesting 

it may not be an element. The results from this case study confirmed the need to calibrate any 

proposed framework to the education setting in which it is being applied, because of nuances such as 

difference in words used and other environmental peculiarities which may not be captured or well-

understood. Therefore, I used this data to calibrate the proposed classification of elements to cater 

toward the development of DCMiTI in Northwest Nigeria. On the status of DCMiTI in the case study, 

the data showed a range of maturity levels across the various elements, notably, the existence of high-

level digital tools which require electricity to run, and the lack of power supply or backup power 

meaning the digital tools could not be utilised. This scenario is indicative of skipping steps in 

developing maturity and as such, these findings confirmed that a DCMiTI Framework would be well 

suited to support the status of DCMiTI in Northwest Nigeria. 
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10.1.5 Conclusions from Developing a Proposed Solution 

Consequently, I utilised the approved constructs and knowledge base to assemble a DCMiTI 

Framework calibrated to support the development of Digital Capabilities in TEI in Northwest Nigeria. 

The proposed Framework allows institutions to self-assess their level of digital maturity, reporting 

their strengths and weaknesses regarding specific elements and clustered as a whole. On identifying 

their ‘as-is’ capability, the framework provides a roadmap with guidance to achieving higher levels of 

maturity.  Ultimately, the assessment may be used to support recommendations on a TEI’s ability to 

deliver digital education. In proposing the guidelines for each level of maturity, my major 

considerations were complexity and specificity. The framework was designed with some level of 

complexity, drilling down the assessment to each sub-element in order to gain a deeper insight in the 

relative strength and weakness of an institution. This design permits targeting of specific improvement 

areas, thus enabling more efficient resource allocation. I also reflected on providing enough detail to 

offer clear guidance without presuming specific technologies or pedagogies. This level of detail was 

important to ensure the guidelines provide a meaningful assessment and provide value over a long 

period of time. Considering the instrument assembly was a subjective effort, it was necessary to test 

the proposed assessment instrument for validity and reliability. 

10.1.6 Conclusions from Testing the Proposed Artefact 

Given the limited duration of a PhD, I concluded the research by assessing the perceived validity and 

reliability of the proposed DCMiTI Framework with an expert panel. The assessment confirmed its face 

validity by suggesting the translations of the constructs had been achieved. Experts confirmed that 

good coverage of the domain had also been achieved, although additional sub-elements were 

suggested, which may be considered for future iterations. Furthermore, there was a difference of 

opinion regarding complexity and experts suggested the model may been seen as complex, however 

agreed that in order to capture the domain completely, this level of complexity was necessary. Experts 

also confirmed the usefulness of the framework for supporting DCM and approved its sufficiency in 

capturing a TEIs as-is position regarding DCMiTI. Lastly, experts provided their support that the 

proposed DCMiTI Framework is a suitable solution to support efficient and effective digital education 

and the affordances are not limited to Northwest Nigeria, since the structure can be calibrated to suite 

any environment. 

10.1.7 Overall Conclusion 

In conclusion, there are 10 elements contributing to DCM and the same set of elements apply to 

DCMiTI, with slight variation in the sub-elements. My research suggests the level of DCMiTI is directly 

associated with the capacity to deliver digital education and there is a role for such a detailed and 
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holistic framework to support TEIs wishing to deliver efficient and effective digital education 

programmes. In a continuously evolving world, driven by technology, the ability to assess a TEI’s level 

of DCM holds many advantages. 

The breadth and depth of this research has been valuable in providing a universal set of success criteria 

for DCMiTI, which is applicable to a range of TEIs. The DCMiTI Framework presented in this dissertation 

has been tailored to support capabilities development in TEIs in Northwest Nigeria, however the 

framework can be calibrated to support specific organisational or environmental needs.  

The proposed framework has been built on validated constructs and experts have provided their 

support for the positive outcomes which the successful implementation of such an instrument would 

yield. Consequently, the prospects its offers are worthy of further research attention. Deploying the 

proposed framework for use in a TEI would provide further verification on the extent of the framework 

general acceptance and possibilities for standardisation. 

10.2 Contributions to Knowledge 

I present contributions in three distinct sections: knowledge, theory, and practice. Each section 

highlights the specific ways in which this research enhances understanding, advances theoretical 

frameworks, and provides practical solutions. 

10.2.1 Knowledge 

This research makes substantial contributions to the advancement of knowledge in Digital Capabilities, 

DCM research efforts in Nigeria, framework development, as well research methodologies. 

Digital Capabilities 

The research presents a robust and evidence-based framework referred to Digital Capability 

Maturity in Tertiary Institutions (DCMiTI). This DCMiTI framework effectively captures the holistic na-

ture of digital maturity and institutional maturity within Technical Education Institutions (TEIs). 

In contrast to existing studies and frameworks in the field (summarized in Table 3-8), which lack em-

pirical foundation and fail to provide a maturity pathway, this research takes a holistic approach by 

considering the various elements that influence digital maturity as a cohesive whole, instead of ad-

dressing them individually as isolated solutions. The holistic perspective presented in the research 

offers TEIs a comprehensive assessment of their capabilities and maturity trajectory at a specific point 

in time. This enables easier identification of areas requiring improvement, supports decision-making 

processes, and aids in resource allocation. 
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The solutions proposed in this dissertation are highly flexible and valuable. The first three studies gen-

erate novel knowledge on DCMiTI as a generic structure, while the subsequent studies apply this 

knowledge in practical ways by populating a framework with tailored guidance to support the educa-

tional context in North-West Nigeria).  

DCM research efforts in Nigeria 

This research contributes to knowledge on Digital Capabilities in Nigeria and further reports 

on the status of research between 2012-2017. Furthermore, this research contributes the knowledge 

from the Northwest axis of the country where there is currently limited accessible research available. 

Lastly, this research reports the status of DCMiTI in Northwest Nigeria. 

This research represents the first attempt in addressing the concept of digital maturity specifically in 

relation to TEIs in Nigeria. The research offers an alternative solution to technology utilisation, re-

source allocation and overall institutional maturity. It is the first attempt of using maturity modelling 

as a mechanism for support the implementation of digital education initiatives in Nigeria.  It marks the 

first comprehensive study focusing on digital maturity within this context, providing valuable insights 

and contributing to the existing knowledge gap in the field. 

Framework Development 

This research contributes to knowledge in maturity modelling by offering a variant of the 

conventional way in which researchers have adapted the CMMI to different domains. Many 

researchers have argued about the usefulness of adapting the CMMI to improve organisational 

process, with the key criticism being the prescriptive nature of the model.  

The DCMiTI framework proposed in this dissertation offers a maturity model that assesses a range of 

elements of TEIs, not limited to processes. Therefore, the framework provides a roadmap to maturity 

without being specific about processes which may change over time. The framework offers a complex 

structure with clear direction but limited prescription because no technologies, pedagogies or 

processes are assumed. By highlighting areas of strengths and weakness, TEI are given the evidence 

to direct them to elements that require attention, and with this information, they can make specific 

decisions for themselves based technological, academic, and social trends at the time. This handles 

the criticism of CMMI by providing guidance without presumption. 

Research Methodologies 
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In addition, the research contributes to knowledge by employing a transparent methodology specifi-

cally designed to facilitate the exploration and development of new insights in the field of DCMiTI 

Table 2-2. 

10.2.2 Theory 

The research introduces two innovative theories, showcased through the introduction of two distinct 

contributions: the Ideal Digital Learning Environment (IDLE) model Figure 3-11 and the concept of 

Digital Capability Maturity in Tertiary Institutions (DCMiTI). These pioneering concepts signify signifi-

cant advancements in understanding and provide valuable theoretical support of future research in 

the field. 

10.2.3 Practice 

This research provides practical solutions that contribute to the application and implementation of 

practices in the field.  

At its core, this research provides practical recommendations regarding the criteria for success that 

can be applied to evaluate the digital maturity of Technical Education Institutions (TEIs) in Nigeria. 

Additionally, it offers actionable steps that can be taken to facilitate the progression of TEIs from one 

stage to the next in their digital maturity journey. 

Secondly, the research presents a prototype of The Proposed DCMiTI TOOL. This tool serves the 

purpose of demonstrating a comprehensive maturity assessment and facilitating reporting. Other 

researchers in the field can utilize this prototype as a foundation to build upon the findings presented 

in this dissertation. Moreover, TEIs in Northwest Nigeria can employ this prototype to translate the 

theoretical concepts into practical application. 

Lastly, the research furnishes a meticulous protocol for each study. This protocol can be employed by 

other researchers as a valuable resource to replicate the study within a different population or to 

tailor the framework to an alternative educational setting. 

10.3 Generalisability 

Generalisability refers to the extent to which the proposed framework can be applied to different TEIs 

and furthermore, the extent to which the solution can be applied to domains beyond the TEI landscape 

for which it was developed.  

In chapter Three, I offer a set of universal elements which formed the structure of the proposed 

framework; and theory suggest that the structure is widely applicable outside the TEI domain. The 
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proceeding chapters then proceed to add detail to the structure and calibrate it to the TEI landscape 

in Northwest Nigeria. However, in the design of the proposed DCMiTI framework, the broader 

applicability of the elements and sub-elements were considered and as such the underlying principles, 

concepts and methods used to develop the framework were based on sound theoretical and empirical 

evidence as reported in Chapter SEVEN as such the framework exhibits high generalisability as it can 

be effectively used in various TEI setting in different environments. Furthermore, the proposed 

reporting has been designed to produce meaningful insights and solutions that can be adopted in any 

TEI/ environment. 

The extent to which calibrating the framework would yield consistent and reliable results is dependent 

on further real-world implementation, testing and validating across of range of TEIs in Northwest 

Nigeria; followed by re-calibration of the framework to multiple TEIs and environmental settings.  

The guidance offered in the proposed framework is limited to TEI, however the structure of the 

framework is highly generalisable and can be re-engineered across multiple domains. 

In summary, the structure upon which the proposed solution was built upon, offers the capacity for 

high generalisability beyond the domain for which it has been developed. The proposed DCMiTI 

Framework extends beyond the structure to offers guidance on how to further develop capabilities 

across the progressive level of maturity. The guidance offered in the proposed DCMiTI framework is 

limited to the TEI domain; although it offers flexibility and adaptability which offers the capacity for 

applicability across various institutions with the domains. 

10.4 Reflexivity 

In this section, I discuss how my own personal background, beliefs and experiences as the researcher, 

have shaped my perspectives and choices; and examine how my personal biases may have influenced 

data collection methods, analysis techniques and interpretation of results. 

It is important note, these solutions proffered in this dissertation are subject to the researcher’s 

personal biases, assumptions, values and positionality in the field; therefore, below I reflect on the 

research journey undertaken and critically assess the extent to which these factors may have 

influenced the research process and findings. I also consider the potential influence of personal, social, 

and cultural factors on the research process. 
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10.4.1 Self-awareness 

Self-awareness involves reflecting on my personal background and experiences and how these may 

have influenced my perspectives as the primary researcher. Being British educated and with both 

learning and teaching experience in the UK Tertiary Education landscape; I am originally of Northern-

Nigerian descent. I was already familiar with the culture and practices of the country, with over seven 

years of teaching in Nigerian TEIs. While this entire research effort was motivated by my personal 

experiences in academia, I recognised the familiarity as an avenue of unconscious bias which I was 

aware of from inception and able to mitigate through peer-review and reflection. 

In Chapter Two, I briefly explain my philosophical beliefs of constructivism which emphasizes the 

active role of individuals, including the researcher, in constructing knowledge. Constructivist theories 

suggest the nature of knowledge is such that all knowledge is subject to the individual’s interpretation 

of it; therefore, the choice of methods, analysis and interpretation of my findings are all subject to 

unconscious bias. 

The SLR in Chapter Two is a good example of how my personal experiences influenced the analysis of 

results and resulted in an additional enquiry to clarify new knowledge. I noted the absence of 

Educational Technologists based on my anecdotal experiences which another researcher with a 

different background and experience may not have noted. As a result, I extended the investigation to 

include the study into the roles that impact the phenomena of enquiry as presented in Chapter Four. 

Both the findings from the SLR and the data presented in Chapter Four were disseminated at a 

conference for peer review by both academics and Educational Technologists to provide a sanity check 

on the trajectory of the research. Error! Reference source not found. presents additional c

onsiderations of bias and mitigating actions taken to limit the impact of personal un-conscious bias on 

the research process. 

I report further on the impact of personal biases and other limitation on the research findings in 

section 10.5. 

10.4.2 Positionality 

Researchers should consider their position and social identity in relation to the participants and the 

research context. Factors such as gender, race, class, and cultural background can influence power 

dynamics and interactions within the research setting. 

Coming from the same cultural background as many of the research participants may have had a 

positive effect in helping respondents feel comfortable sharing their opinion on elements that impact 
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DCMiTI. There is also the flip side where respondents may have felt that coming from the same cultural 

background meant I could not offer a different solution although I suggest the former is the case 

because 5 participants asked me if I could explain the survey to them in their native language. Survey 

was conducted and administer in English alone for the purpose of consistency in understanding across 

participants, therefore I stuck the same words in English as explained in 6.3 Methods. There is a 

likelihood that race had the same influence as cultural background, and the same actions apply to 

mitigating it. Other possible factors such as social class, had no notable impact on the research 

process. 

The power dynamic and interactions during focus groups and interviews were mainly influenced by 

my position as a researcher in the field and further impacted by the positions of the various 

respondents. This dynamic was managed by conducting a pilot study to ensure the researcher was 

able to hold a non-biased position during qualitative enquiry by adding no personal opinions and 

limiting discussions by continually referring to the line of enquiry. 

10.4.3 Reflexive Journey 

A manual reflective journal was kept recording thoughts at the end of each research day, reflections 

and lessons learnt from each pilot study conducted, and thoughts and emotions throughout the 

research process. In doing this, I was able to exercise caution against excessive exploration or delving 

too deeply into unrelated areas of the research driven my passion or opinion. The journal helped to 

ensured that all methods and analysis techniques were scientifically underpinned – this also ensued 

replicability.  

10.4.4 Peer debriefing 

Participating in weekly debriefings with three Supervisors provided continuous opportunities to gain 

external perspectives and question the researcher's assumptions. Such dialogues facilitate a critical 

examination of the researcher's own role and inherent biases continuously throughout the research 

process, thus proactively addressing and minimising the researchers’ personal biases. 

10.4.5 Impact of the COVID-19 Pandemic 

This research was commenced in October 2017, and during data collection the final study in February 

2019 the COVID-19 pandemic ensued, which had a significant impact on myself as the primary 

research as well as the research process. Below I list the ways I which the pandemic impacted this 

investigation: 
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1. Data Collection was disrupted: Despite the protocol initially projecting a three-month data 

collection period, the data collection came to an abrupt halt within two weeks due to the 

lockdown measures implemented. Anticipating the rumours of the pandemic in January, I took 

pre-emptive measures to mitigate the potential disruption to my activities. Consequently, I 

modified the data-collection protocol accordingly and opted to gather data in large groups. As a 

result of this mitigation, I was able to gather my entire sample. However, the process was 

expedited, and it limited the opportunity to engage participants from a broader range of 

departments across the TEIs. Since there was no observed correlation between the participant's 

subject area and the responses provided, any influence of this factor on the research would have 

been minimal. 

2. Remote working: the pandemic necessitated a swift transition to remote work, which posed 

specific disadvantages, especially considering that the research lab's well-equipped workstation 

was optimized for processor-heavy software like SPSS and NVivo. Working from a personal 

computer at home resulted in a slower research pace and prolonged the duration of the analysis. 

3. Funding challenges: Due to the prolonged timeline of the research, it exceeded the originally 

stipulated funding period for the project. Consequently, partial funding was obtained, and the 

remaining period was self-funded. Additionally, the economic impact of the pandemic imposed 

financial constraints, necessitating part-time work to support the remaining research process. This 

further extended the overall duration of the research. 

4. Well-being challenges: The pandemic had negative effects on the mental health and well-being 

of many researchers, including myself. The presence of personal challenges, feelings of isolation, 

and the pervasive uncertainty all contributed to increased stress levels and burnout, which had an 

adverse impact on productivity and timelines. 

5. Networking and Dissemination of findings: In addition to the decline in productivity and the 

limited ability to produce conference papers, the imposed travel restrictions and social distancing 

measures presented notable obstacles to collaboration and networking. Conferences and other 

networking events were abruptly halted before transitioning to virtual platforms, affecting the 

planned research dissemination, including the intended attendance at the ASCILITE Conference. 

Nevertheless, amid the pandemic, findings were shared at a virtual conference. Furthermore, the 

restrictions constrained the establishment of research networks, which had previously played a 

crucial role in fostering motivation and facilitating scholarly connections. 

In summary, the COVID-19 pandemic resulted in an extended duration for the research project and 

tested my resilience by introducing unforeseen challenges. Nevertheless, it also provided 
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opportunities for personal growth and development that would not have emerged under normal 

circumstances. 

10.4.6 Transparency 

The reflections above offer the reader of this dissertation a more nuanced understanding of the 

research context and findings. By being transparent about my own background, positionality, and 

potential conflicts of interest in this research, readers were able to evaluate the potential influence of 

my perspectives on the findings. 

10.5 Limitations 

While I strived to minimise limitations throughout the research process, there are still some 

weaknesses which I acknowledge in the section below: 

10.5.1 Researcher bias 

The scope and depth of discussion in this dissertation are limited to my knowledge and experience as 

a researcher. In section 10.4.1, I discussed self-awareness followed by position in the context of this 

research; and share my thoughts on the possible bias that maybe have been introduced into the 

research process due to my background and preconceived notions of the research topic.  

It was important to recognize and minimize researcher bias to ensure objectivity, validity, and 

reliability of the research findings. I adopted various strategies to mitigate bias, such as using rigorous 

and scientifically underpinned research methods, seeking diverse perspectives by engaging a range of 

stakeholder; receiving constant review from the supervision team and disseminating findings at 

conferences for peer-review; and lastly transparently reporting methods and results Table 10-1 

summarises the potential areas of bias and measures taken to ensure they did not adversely affect 

the findings of the research effort. I further explore the biases of each study in section 10.5.3 

Limitations of . 

Table 10-1: Potential researcher bias a mitigating action 

Type of Bias Potential Research Bias Mitigation 

Confirmation bias The tendency to interpret data that 
confirms personal pre-existing beliefs 
while unconsciously disregarding 
contradicting evidence. 

- Using methodological and systematic 
analysis techniques. 

- Constant peer review by engaging in 
supervision. 

- Dissemination of findings at conference 
for peer-review. 
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Selection bias The possibility of choosing participants or 
samples that align with desired outcomes 
which would lead to a biased 
representation of the study population. 

- Variety of stakeholders engaged from 
different regions to ensure a spread of 
results and limit potential bias. 

- Triangulating the findings. 

Reporting bias Unconsciously reporting or emphasizing 
certain findings to support pre-conceived 
ideas while downplaying contradictory 
results. 

- Constant peer review by engaging in 
supervision. 

- Dissemination of research findings for 
peer review. 

Interpretation bias Interpreting data in a way that supports 
preferred explanations and potentially 
overlooking alternative interpretations. 

I used scientific analysis techniques for 
systematically analysing qualitative data. 
Then shared the analysis and findings at 
conference for peer review. 

Experimental bias Unintentional behaviour or cues during 
focus groups, interviews and handing out 
questionnaires which may influence 
participants responses leading to biased 
outcomes. 

I piloted all experiments to test my own 
moderation skills and avoid introducing my 
personal biases into the study.  
I also used a focus group/ interview schedule 
with set questions and unbiased cues to 
guide conversations in the same way for all 
experiments. 

Cultural. Value bias Cultural, social or personal values that may 
influence the research design, data 
collection or interpretation, potentially 
leading to biased conclusions. 

The use of scientific methods in each study, 
helped to avoid introducing personal biases 
into the research design. 
Actively engaging with the supervision team 
to receive guidance, feedback and support in 
identify personal biases throughout the 
research journey. 

 

10.5.2 Limitations of Sampling Strategies 

A sampling strategy was used to identify participants for Study 2, Study 3, Study 4 and Study 5. The 

purpose of artfully selecting study participants is because it is impractical to collect data from entire 

population of interest, thus the sample allowed me to select a representative sample to draw 

conclusions about the larger population. The sampling strategies varied from study to study, therefore 

table xx summaries each study, the sampling strategy adopted and the limitations of use.  

Table 10-2: summary of limitations for sampling strategies used in each study 

Study Sampling Technique Analysis Techniques 

Study 1: SLR Custom search string Thematic analysis 

Study 2: Investigating Roles contributing 
to DCMiTI 

Purposive Content analysis 

Study 3: Exploratory study of DCMiTI in UK Purposive/ Probability Descriptive statistics/ 
content analysis 

Study 4: Investigating DCMiTI in a case 
study of Northwest Nigeria 

Purposive – Proportional 
and Probability 

Descriptive statistics/ 
content analysis 

Study 5: Validating the proposed DCMiTI 
Framework 

Purposive Descriptive statistics/ 
content analysis 

 

Each of these sampling techniques comes with its own set of limitations that I acknowledge below: 
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Purposive sampling, although a useful sampling technique in research, is not without its limitations. 

One significant limitation is the potential for researcher bias in participant selection. Since the 

researcher has control over the selection process, there is a risk of consciously or unconsciously 

favouring certain participants who align with their preconceived notions or desired outcomes. This 

can introduce bias into the study and compromise the objectivity of the findings. 

Another limitation of purposive sampling is the limited generalizability of findings to the larger 

population. Since the sample is deliberately selected based on specific criteria or characteristics of 

interest, the findings may not be applicable or representative of the broader population. This can 

restrict the generalizability of the research findings and limit the ability to draw broader conclusions 

or make inferences about the population. 

Furthermore, purposive sampling can result in limited diversity and representativeness within the 

sample. By intentionally selecting participants who meet specific criteria, there is a risk of excluding 

individuals who do not fit those criteria. This can lead to a lack of diversity in the sample, potentially 

resulting in a narrow range of perspectives and limiting the richness of data collected. 

Despite these limitations, purposive sampling can be valuable in certain research contexts where the 

focus is on specific subgroups or phenomena of interest such as this research where the focus was on 

DCMiTI, and the stakeholders has been identified through an extensive review of literature. It allowed 

for targeted recruitment and in-depth exploration of DCMiTI and the elements contributing to it. To 

mitigate the potential bias I conducted a series of studies, amongst a variety of stakeholder, using a 

variety of sampling techniques and triangulated the findings. 

Probability sampling (also known as random sampling) also has its own limitations, there is a 

potential for sampling error, which occurs when the selected sample does not accurately represent 

the larger population. This can lead to biased or unrepresentative results, as the sample may not 

capture the full range of diversity and characteristics present in the population.  

Another limitation of random sampling is the assumption that all members of the population have an 

equal chance of being selected. However, in practice, achieving true randomness can be challenging. 

Factors such as non-response, inaccessible individuals, or lack of complete population information can 

affect the randomness of the sample.  

Study 3 in which I explored the opinion of stakeholders in a UK university was particularly subject to 

both sampling error because I failed to calculate the total population and select a representative 
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sample size. This was primarily since the study was initially designed as a pilot study which yielded 

results worth of further exploration; however, I note that there is limitation to the findings reported 

in Study 3/ Chapter Five. The study may yield more accurate results if replicated with a larger 

proportional sample. 

Proportional sampling relies heavily on accurate and up-to-date information about the proportions 

of different subgroups within the population. If the available information is inaccurate or outdated, 

the resulting sample may not accurately reflect the desired proportions, leading to potential sampling 

biases. 

Secondly, proportional sampling assumes that the proportions of subgroups in the sample should 

match the proportions in the population. However, this may not always be necessary or appropriate 

and this was a limitation for Study 4, where I attempted to survey the various stakeholder groups in 

Nigerian TEIs. Although due to limited participants of the stakeholder groups, the quantitative data 

only represented the opinion of learner. If this study were to be replicated, I would suggest exploring 

a different sampling approach that prioritizes certain subgroups or oversamples specific groups. 

Lastly, proportional sampling has been known to face feasibility challenges in certain research settings. 

For example, when the target population is small or the subgroups of interest are rare or difficult to 

identify, it may be challenging to achieve proportional representation. 

In summary, despite using a range of sampling techniques for various phases of the research, these 

limitations among other limitations would have affected each study in a different way.  

10.5.3 Limitations of Studies  

Each study included in this dissertation, had its own limitations: 

10.5.3.1 Limitations of Systematic Literature Review 

To uncover the body of knowledge on DCMiTI and assemble the initial constructs used to build the 

proposed framework, I conducted a systematic literature review. The review was limited to papers 

published in only once source due to the length of the automated search string used to conduct the 

study. The length of the search string was primarily because of the limited amount of research data 

available on the concept of DCM, I therefore included a range of synonymous terms to ensure full 

coverage. However, this means there may be papers published in other databases, that have not been 

captured or included in this research. 
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Particularly in the literature used to answer RQ4, where the status of DCMiTI in Nigeria was reported, 

the data suggests limited research on DC in Nigeria with significantly less data reported from the 

Northern axis of the country. However, there is a possibility that more research has been conducted 

than what my review uncovered and that papers are available on other databases, or possibly have 

not been shared in accessible online repositories. 

In addition, the terms used were limited to the knowledge available at the time of the review and only 

report data published on DCMiTI between 2012-2017, with RQ4 being extended to 2023. Furthermore, 

the subjective nature of the review process and data extraction required an inter-rater reliability test 

which I had planned but could not conducted due to limited time and resources. I mitigated this by 

validating the review findings with multiple audiences to add credence to the results. 

Finally, the breadth of the investigation meant only a limited amount of information was provided on 

individual elements and the focus was on capturing the elements that represent DCM as a whole. As 

a result, the information provided on individual elements may not be exhaustive. 

10.5.3.2 Limitations of the Proposed DCMiTI Framework 

The proposed DCMiTI framework is complex in comparison to existing frameworks which have 

generally been accepted in various domains. Complexity is arguably one of the most significant 

considerations in designing models/frameworks. However, in a complex domain such as a DCMiTI, it 

was a trade-off between complexity and completeness. The proposed framework presented in this 

dissertation is considered to have captured complete coverage of the domain, and for this reason it 

may be seen as complex. 

10.5.3.3 Limitations of Validating the proposed DCMiTI Framework 

While the proposed framework has undergone expert validation, its practical application within a TEI 

in Nigeria is yet to be realized, making it primarily theoretical in nature. 

This section has acknowledged the limitations of the research work presented in this dissertation, in 

the next section, I propose areas of the research that maybe extended in future work. 

 

10.6 Future Work 

This section discusses the possible future work that may be conducted to extend this research. 
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10.6.1 Investigate each element in depth 

This research has focused on broadly investigating the contributing factors to DCMiTI with empirical 

support that the correct set of elements are being investigated, and experts have agreed that 

successful implementation of the proposed DCMiTI framework would be beneficial to the Tertiary 

Education landscape. If time and resources were not a factor in this PhD, I would have investigated 

the key activities, processes, and resources in each element to provide more meaningful reporting and 

recommendations. 

10.6.2 Investigate the relationships in depth 

This research presents a set of relationships between elements. Future work may involve validating 

the individual relationships and effects in details, thus enabling more accurate prioritisation. If these 

relationships can be fully operationalised, then in the future, machine learning algorithms can be used 

to make informed suggestions on resource allocation. 

10.6.3 A Multi-dimensional representation of DCMiTI 

This research suggests that the concept of DCM extends beyond a two-dimensional concept, so an 

important piece of future work would be to attempt to build a multi-dimensional representation of 

the DCM/DCMiTI. 

10.6.4 Deploying the Framework in a TEI for Independent Feedback 

The proposed DCMiTI has been adjusted to suite the educational setting in Northwest Nigeria. The 

next step would be to deploy the proposed framework to TEIs in this region independent of the 

institutions involved in development and testing. Such an exercise would provide independent 

feedback on the usability and verify the extent of the model’s generalisability. 

My recommendation would be to first be deploy the framework in a single department, then extended 

to more departments with each interaction until eventually an assessment of the entire institution is 

compiled. The lessons learnt from this exercise must be well documented and used to improve the 

framework where necessary. This allows the framework and whole assessment process to be tested 

at scale, starting with smaller business units before expanding the whole TEI. The evaluation of each 

iteration will be more exhaustive, and the lessons learnt will be easier to identify.  

The framework can then be deployed in other entities with the region to start inter-institution 

comparisons. Once the framework is standard for one region, the next step would be to re-calibrate 

the framework for other regions and following the same process to deploy and refine the framework 

to support other regions.  
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Generalizability can lead to general acceptance of the model by various entities within the domain, 

including government bodies. This often leads to wider acceptance and improves the likelihood and 

success of standardisation, although this process can only happen over time with rigorous and robust 

acceptance testing. 

Furthermore, it is important to note that the full affordances of the proposed framework may only be 

seen over time, therefore at least 3 to 5 years period will be required to provide a full evaluation of 

the benefits of such a model. 

10.6.5 Convert the Maturity Assessment into a Survey 

This research provides a means by which TEIs can self-assess their levels of DCM by providing success 

criteria for the various levels of maturity. Once the framework has been deployed, additional 

iterations of testing may involve documenting questions that self-assessment teams are asking to 

arrive at a decision as to which criteria they satisfy. This list will grow as the framework is deployed to 

multiple entities and eventually an exhaustive list of questions may be compiled. This list of questions 

can be used to support maturity assessments for easier use and to ensure repeatability. Eventually 

the list may become standardised. Once the framework reaches the stage of intra- and inter-

institutional comparison, rateability becomes crucial to ensure accurate and useful comparison are 

made. 

 

 

 

 

 

 

 



  

- 238 - 

 

REFERENCES 

Adisa, R. S. et al. (2018) "A Study of Computer-based ICT Competency in the Social Science Sub-

sector of the Nigerian Higher Education System," 2018 21st Saudi Computer Society National 

Computer Conference (NCC), Riyadh, Saudi Arabia, 2018, pp1-6. 

Aduloju, T. E. (2019) Content analysis of the reflection of media literacy in communication curricula 

of select Nigerian universities. World of Media. Journal of Russian Media and Journalism 

Studies. [Online] 1 (3), 66–85. 

Afolayan, F. O. (2015) Funding Higher Education in Nigeria. IOSR Journal of Research & Method in 

Education (IOSR-JRME). [Online] 5 (1), 63–68. Available from: www.iosrjournals.org  (Accessed 

6 February 2023). 

Ahmed, A. & Bukar, M. (2016) Appraisal of internet usage for educational purposes by social 

and management science students in public universities and polytechnics in Adamawa state. 

Journal of Computing Education. 6138–147. 

Ajayi, R. A. & Ogunode, N. J. (2022) Universities Management in Nigeria: Problems, Prospects and 

Solutions. International Journal on Integrated Education. 5 (3). 

Akanbi, G. O. (2017) Prospects for technical and vocational education and training (TVET) in 

Nigeria:  Bridging the gap between policy document and implementation. International 

Education Journal: Comparative Perspectives. 161–15. 

Alkema, P. J. et al. (2018) ‘WeThinkCode_’, in Proceedings of the Annual Conference of the South 

African Institute of Computer Scientists and Information Technologists. [Online] (Accessed 01 

September 2018). 

Amuche, A. E. et al. (2020) Influence of ICT literacy Skills on Research Publication of Librarians in 

Federal Universities in South-East Nigeria. Library Philosophy and Practice. 1–19. [online]. 

Available from: https://www.proquest.com/scholarly-journals/influence-ict-literacy-skills-on-

research/docview/2462485593/se-2?accountid=14660 (Accessed 01 September 2018). 

Ani, O. E. et al. (2015) Perceived effect of accessibility and utilization of electronic resources on 

productivity of academic staff in selected Nigerian universities. SAGE Open. 5 (4). 

Anifowose, M. & Lawal, P. (2013) State of physical facilities in Nigerian tertiary educational 

institutions: Case study of The Federal University of Technology, Minna, Niger State Nigeria. 

Nigerian Journal of Technological Research. 8 (1). 

Anthony, N. S. et al. (2017) A Review of E-learning Technologies Adoption in Nigeria’s Tertiary 

Education Institutions. LAJAST: Journal of Engineering, Science and Technology. 1 (1), 2545–

5583. [online]. Available from: www.asuplafia.org.ng/journal (Accessed 8 February 2023). 

Arkorful, V. & Abaidoo, N. (2014) The role of e-learning, the advantages and disadvantages of its 

adoption in Higher Education. International Journal of Education and Research. 2 (12), 33–46. 

http://www.iosrjournals.org/
https://www.proquest.com/scholarly-journals/influence-ict-literacy-skills-on-research/docview/2462485593/se-2?accountid=14660
https://www.proquest.com/scholarly-journals/influence-ict-literacy-skills-on-research/docview/2462485593/se-2?accountid=14660


  

- 239 - 

 

Arsenijević, O. et al. (2018) ‘Measuring Digital Capabilities of the Higher Education Institution Using 

Digital Capability Maturity Model’, in Organizacija in negotovosti v digitalni dobi / Organization 

and uncertainty in the digital age. Univerzitetna založba Univerze v Mariboru / University of 

Maribor Pres. pp. 461–480. Available from: 

http://press.um.si/index.php/ump/catalog/book/326 (Accessed March 2018). 

Asiyai, R. I. (2014) Assessment of Information and Communication Technology Integration in 

Teaching and Learning in Institutions of Higher Learning. International Education Studies. 

[Online] 7 (2). Available from: https://doi.org/10.5539%2Fies.v7n2p25. (Accessed 01 

September 2018). 

Aslan, S. & Reigeluth, C. M. (2013) Educational Technologists: Leading Change for a New Paradigm of 

Education. TechTrends, 57 (5), 18–24.  

Babalola, J.B., Jaiyeoba, A.O. and Okediran, A. (2007) University autonomy and financial reforms in 

Nigeria: historical background, issues and recommendations from experience. Issues in Higher 

Education: Research Evidence from Sub-Saharan Africa. Lagos: Bolabay Publications. 

Barbas, M. P. et al. (2014) ‘Online social networks and computer skills of university students’, in 

Proceedings of the International Conference e-Learning 2014 - Part of the Multi Conference on 

Computer Science and Information Systems, MCCSIS 2014. 2014 pp. 294–298. 

Barnard, S. et al. (2019) Enhancing skills of academic researchers: The development of a 

participatory threefold peer learning model. Innovations in Education and Teaching 

International. [Online] 56 (2), 173–183. 

Barns, S. et al. (2017) Digital Infrastructures and Urban Governance. Urban Policy and Research. 35 

(1), 20–31. 

Baro, E. E. et al. (2019) An assessment of digital literacy skills and knowledge-based competencies 

among librarians working in university libraries in Africa. Digital Library Perspectives. 35 (3/4), 

172–192. 

Bello, Z. et al. (2019) Investigating Elements that Influence Higher Education Institutions’ Digital 

Maturity. The World Academy of Science, Engineering and Technology (WASET). 

Bello, Z et al. (2019) Investigating the Significance of Educational Technologist’s Role in Higher 

Education [A-171] Home : ALT Annual Conference 2019 [online]. Available from: 

https://altc.alt.ac.uk/2019/sessions/a-171/ (Accessed 31 January 2023). 

Belski, I. & Belski, R. (2018) ‘Are We Fit To Graduate Creative Professionals?’, IEEE International 

Conference on Teaching, Assessment, and Learning for Engineering, TALE 2018, Wollongong, 

Australia, December 4-7, 2018. pages 365-371. 

Bertot, J. C. (2016) ‘Building Digitally Inclusive Communities: the Roles of Public Libraries in Digital 

Inclusion and Development’, in Proceedings of the 9th International Conference on Theory and 

Practice of Electronic Governance. 2016 ACM. pp. 95–102. 

http://press.um.si/index.php/ump/catalog/book/326
https://doi.org/10.5539%2Fies.v7n2p25


  

- 240 - 

 

Betiang, L. & Akpan, B. (2018) The African Writer at Digital Cross-Roads: A Preliminary Interrogation 

of Literary Production in Nigeria/the Global South within 21st Century Media Convergence. 

KOME. [Online] 6 (1), 14–31. 

Birzina, R. et al. (2012) E-learning as a challenge for widening of opportunities for improvement of 

students’ generic competences. E-Learning and Digital Media. [Online] 9 (2), 130–142.  

Brereton, P. et al. (2007) Lessons from applying the systematic literature review process within the 

software engineering domain. Journal of Systems and Software. [Online] 80 (4), 571–583. 

Brick, J. & Kalton, G. (1996) Handling missing data in survey research. Statistical Methods in Medical 

Research. [Online] 5 (3), 215–238. 

Browne, T. & Beetham, H. (2010) The positioning of educational technologists in enhancing the 

student experience An ALT Occasional Publication. Available from 

https://repository.alt.ac.uk/831/1/Tom_Browne_Helen_Beetham_HEA_finalweb.pdf (Accessed 

December 2019). 

de Bruin, T. et al. (2005) Understanding the Main Phases of Developing a Maturity Assessment 

Model. ACIS 2005 Proceedings. [online]. Available from: https://aisel.aisnet.org/acis2005/109 

(Accessed  September 2018). 

Bruin, T. de et al. (2005) Understanding the Main Phases of Developing a Maturity Assessment 

Model. ACIS 2005 Proceedings - 16th Australasian Conference on Information Systems. 16th 

Australasian Conference on Information Systems, ACIS 2005, Sydney, NSW, Australia, 11/29/05. 

Bryman, A. (1984) The Debate about Quantitative and Qualitative Research: A Question of Method 

or Epistemology? The British Journal of Sociology. [Online] 35 (1), pp 75. 

Carruthers, J. (1990) A Rationale for the Use of Semi-structured Interviews. Journal of Educational 

Administration, 28(1). 

Carvalho, J. V. et al. (2019a) ‘A comparative study on maturity models for information systems in 

higher education institutions’, in Advances in Intelligent Systems and Computing. 2019 Springer 

Verlag. pp. 150–158. 

Carvalho, J. V. et al. (2019b) ‘Development Methodology of a Higher Education Institutions Maturity 

Model’, in [Online]. pp. 262–272. 

Casanueva-Reguart, C. (2013) Mexicos Universal Telecommunications Service Policies and 

Regulatory Environment in an International Perspective, 19902010. Journal of Information 

Policy, 3267–303. 

Cecilia, O. , O. et al. (2017) Strategies for Transformation of Higher Education Towards Enhanced 

Productivity in Nigeria - The Role of Quality Assurance. European Scientific Journal, ESJ. 13 (10), 

pp 137. 

https://repository.alt.ac.uk/831/1/Tom_Browne_Helen_Beetham_HEA_finalweb.pdf
https://aisel.aisnet.org/acis2005/109


  

- 241 - 

 

Chalaris, M. et al. (2017) ‘Maturity level of the quality assurance evaluation procedures in higher 

education - a qualitative research’, in ACM International Conference Proceeding Series. 

Association for Computing Machinery (Accessed 28 September 2017). 

Chowdhury, G. G. & Chowdhury, S. (2003) Introduction to digital libraries. Facet publishing. 

Civilcharran, S. & Maharaj, M. S. (2018) ‘A Framework to Determine the Digital Skills Preparedness of 

Graduates for Industry’, in 2018 International Conference on Intelligent and Innovative 

Computing Applications (ICONIC). IEEE. Available from: 

https://doi.org/10.1109%2Ficonic.2018.8601250 (accessed December 2018). 

Clarida, B. H. et al. (2013) ‘Strategies for digital inclusion-towards a pedagogy for embracing student 

diversity with online learning’, in Proceedings of the European Conference on e-Learning, ECEL. 

2013 pp. 573–580. 

Clarke, J. et al. (2013) The place of higher education institutions in assessing student engagement, 

success and retention: A maturity model to guide practice. Research and Development in Higher 

Education: The Place of Learning and Teaching (Volume 36) - Refereed papers from the 36th 

HERDSA Annual International Conference. Higher Education Research and Development Society 

of Australasia, Inc, Australia, pp. 91-101. 

CMMI (2006) CMMI ® for Development, Version 1.2 Improving processes for better products. [online]. 

Available from: http://www.sei.cmu.edu/publications/pubweb.html (accessed December 

2018). 

Colquhoun, H. L. , et al. (2014) Scoping reviews: time for clarity in definition, methods, and reporting. 

Journal of clinical epidemiology. 67 (12), 1291–1294. 

Cook, K. et al. (2018) Teaching Open Science: Published Data and Digital Literacy in Archaeology 

Classrooms. Advances in Archaeological Practice. 6 (2), 144–156.  

Creswell, J. W. (2015) Revisiting Mixed Methods and Advancing Scientific Practices. Sharlene Nagy 

Hesse-Biber & R Burke Johnson (eds.). [Online]. Oxford University Press. [online]. Available 

from: 

http://oxfordhandbooks.com/view/10.1093/oxfordhb/9780199933624.001.0001/oxfordhb-

9780199933624-e-39 (accessed December 2018). 

Creswell, J. W. & Clark, V. L. P. (2018) Designing and Conducting Mixed Methods Research Third 

Edition. 

Creswell, J. W. & Creswell, J. D. (2017) Research design: Qualitative, quantitative, and mixed 

methods approaches. Sage Publications. 

Crotty, M. (1998) The foundations of social research: Meaning and perspective in the research 

process. Sage Publications. 

https://doi.org/10.1109%2Ficonic.2018.8601250
http://www.sei.cmu.edu/publications/pubweb.html
http://oxfordhandbooks.com/view/10.1093/oxfordhb/9780199933624.001.0001/oxfordhb-9780199933624-e-39
http://oxfordhandbooks.com/view/10.1093/oxfordhb/9780199933624.001.0001/oxfordhb-9780199933624-e-39


  

- 242 - 

 

Cummins, R. & Gullone, E. (2000) Why we should not use 5-point Likert scales: The case for 

subjective quality of life measurement. Proceedings, Second International Conference on 

Quality of Life in Cities. 74–93. 

Cunliffe, D. (2008) Digital Strategy 2.0: Smarter Through Digital. media release from the Minister of 

Communications/IT. Available at: 

https://www.beehive.govt.nz/sites/default/files/Digital%20Strategy%202.0.pdf (Accessed 

December 2022). 

Daniel-Kalio, B. (2018) Historical Analysis of Educational Policies in Nigeria: Trends and Implications. 

International Journal of Scientific Research in Education. 11247–264. 

Deaves, A. et al. (2019) Students’ perceptions of the educational value of Twitter: a mixed-methods 

investigation. Research in Learning Technology. 27 (0). Available from: 

https://journal.alt.ac.uk/index.php/rlt/article/view/2139 (accessed December 2018). 

Delaney, L. (2010) Descriptive statistics: simply telling a story. African Journal of Midwifery and 

Women’s Health. [Online] 4 (1), 43–48. 

Demchig, B. (2015) Knowledge Management Capability Level Assessment of the Higher Education 

Institutions: Case Study from Mongolia. Procedia - Social and Behavioral Sciences. Vol. 174 pp 

3633–3640. 

Dennis, E. et al. (2016) Validation of an electronic program for pathologist training in the 

interpretation of a complex companion diagnostic immunohistochemical assay. Human 

Pathology. 56, pp 194–203. 

Denscombe, M. (2008) Communities of Practice A Research Paradigm for the Mixed Methods 

Approach. Journal of Mixed Methods research. [Online] 2 (3), 270–283. [online]. Available from: 

http://online.sagepub.com (Accessed 26 January 2023). 

Diep, N. A. et al. (2016) Predicting adult learners’ online participation: Effects of altruism, 

performance expectancy, and social capital. Computers and Education. [Online] 10184–101. 

Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84974727261&doi=10.1016%2fj.compedu.2016.06.002&partnerID=40&md5=7057af61292c59

74af0ccd4f2f7fd98e (accessed December 2018). 

Dong, Y. & Peng, C.-Y. J. (2013) Principled missing data methods for researchers. Springer Plus. 2 (1), 

p 222. 

Dounos, P. & Bohoris, G. A. (2007) ‘Exploring the interconnection of known TQM process 

improvement initiatives in Higher education with key CMMI concepts’, in the 10th QMOD 

Conference, Helsingborg; Sweden (26).  

Dourish, P. & Bell, G. (2011) Divining a digital future: Mess and mythology in ubiquitous computing. 

MIT Press. 

https://www.beehive.govt.nz/sites/default/files/Digital%20Strategy%202.0.pdf
https://journal.alt.ac.uk/index.php/rlt/article/view/2139
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84974727261&doi=10.1016%2fj.compedu.2016.06.002&partnerID=40&md5=7057af61292c5974af0ccd4f2f7fd98e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84974727261&doi=10.1016%2fj.compedu.2016.06.002&partnerID=40&md5=7057af61292c5974af0ccd4f2f7fd98e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84974727261&doi=10.1016%2fj.compedu.2016.06.002&partnerID=40&md5=7057af61292c5974af0ccd4f2f7fd98e


  

- 243 - 

 

Duarte, D. & Martins, P. V. (2013) A maturity model for higher education institutions. Journal of 

Spatial and Organizational Dynamics. 1 (1), 25–44. 

Đurek, V. et al. (2019) Methodology for Developing Digital Maturity Model of Higher Education 

Institutions. Journal of Computers. 14 (4), 247–256. [online]. Available from: 

https://www.carnet.hr/en (accessed December 2018). 

Easterbrook, S. et al. (2008) electing Empirical Methods for Software Engineering: A Guidebook. 

Springer Science & Business Media. 

Edewor, N. (2020) Capacity Building Efforts to Develop Digital Innovation Competencies among 

Librarians in Nigeria. Journal of Library Administration. 60 (3), 316–330. 

Egberongbe, H. S. (2016) Digital resources utilization by social science researchers in Nigerian 

universities. Library Philosophy and Practice. Available from: 

https://digitalcommons.unl.edu/libphilprac/1424/ (Accessed September 2023). 

Ekundayo, H. T. & Ajayi, I. A. (2009) Towards effective management of university education in 

Nigeria. International NGO Journal. 4 (8), 342–347. [online]. Available from: 

http://www.academicjournals.org/INGOJ (Accessed 7 February 2023). 

Eldridge, S. M. et al. (2016) Defining Feasibility and Pilot Studies in Preparation for Randomised 

Controlled Trials: Development of a Conceptual Framework. Available from: 

http://www.icmje.org/ (Accessed December 2018). 

Elsevier, B. V (2017) Scopus-Content-Coverage-Guide. [online]. Available from: 

https://www.elsevier.com/__data/assets/pdf_file/0007/69451/0597-Scopus-Content-

Coverage-Guide-US-LETTER-v4-HI-singles-no-ticks.pdf (Accessed December 2018).  

Emeterio, M. Á. V. S. et al. (2018) Actividades de ocio y su presencia en las redes sociales en jóvenes 

potencialmente vulnerables. Pedagogia Social Revista Interuniversitaria. [Online] (31), 71. 

[online]. Available from: https://doi.org/10.7179%2Fpsri_2018.31.06 (Accessed December 

2018).  

Enakrire, R. T. (2021) Data literacy for teaching and learning in higher education institutions. Library 

Hi Tech News. 38 (2), 1–7. 

Erhieyovwe, E. & Ukavwe, A. (2019) HIGHER INSTITUTIONS FUNDING AND THE NIGERIAN ECONOMY. 

International Journal of Development and Economic Sustainability. 7 (4), 1–7. 

Eteokleous, N. (2008) Evaluating computer technology integration in a centralized school system. 

Computers & Education. 51 (2), 669–686. 

Etikan, I. , B. K. (2017) Sampling and sampling methods. Biometrics & Biostatistics International 

Journal. 5 (6), 00149. 

Fasae, J. K. & Adegbilero-Iwari, I. (2015) Mobile devices for academic practices by students of college 

of sciences in selected Nigerian private universities. The Electronic Library. (33) pp749–759. 

https://www.carnet.hr/en
https://digitalcommons.unl.edu/libphilprac/1424/
http://www.icmje.org/
https://www.elsevier.com/__data/assets/pdf_file/0007/69451/0597-Scopus-Content-Coverage-Guide-US-LETTER-v4-HI-singles-no-ticks.pdf
https://www.elsevier.com/__data/assets/pdf_file/0007/69451/0597-Scopus-Content-Coverage-Guide-US-LETTER-v4-HI-singles-no-ticks.pdf
https://doi.org/10.7179%2Fpsri_2018.31.06


  

- 244 - 

 

Fink, A. (2013) How to Conduct Surveys: A Step-by-Step Guide (5th ed.). SAGE Publications. 

Finstad, K. (2009) Response Interpolation and Scale Sensitivity: Evidence Against 5-Point Scales 

Usability Metric for User Experience View project. 108. [online]. Available from: 

https://www.researchgate.net/publication/265929744 (Accessed 27 January 2023). 

Fleck, M. & Fitzpatrick, G. (2019) A constructivist perspective on technology in computer science 

education. In Proceedings of the 2019 ACM Conference on Innovation and Technology in 

Computer Science Education. 165–171 (Accessed 27 January 2023). 

Fonseca, D. et al. (2017) Improving the information society skills: Is knowledge accessible for all? 

Universal Access in the Information Society. 17 (2), 229–245. [online]. Available from: 

https://doi.org/10.1007%2Fs10209-017-0548-6 (Accessed 27 January 2023). 

Foti, S. (2005) The Rise and Fall of Educational Technology: Did We Miss the Point? -- THE Journal 

[online]. Available from: https://thejournal.com/articles/2005/11/01/the-rise-and-fall-of-

educational-technology-did-we-miss-the-point.aspx (Accessed 31 January 2023). 

Frontier Economics (2021) THE ECONOMIC CONTRIBUTION OF THE HIGHER EDUCATION SECTOR IN 

ENGLAND. Available from: 

https://www.universitiesuk.ac.uk/sites/default/files/field/downloads/2021-

09/UUK%20Economic%20Footprint%20of%20HE%20Sector%20Summary.pdf (Accessed 

January 2023). 

García, P. et al. (2018) Young creators in open spaces: digital ethnography. Digital Education Review.  

Pg 185–202. 

Ghazi, A. N. et al. (2019) Survey Research in Software Engineering: Problems and Mitigation 

Strategies. IEEE Access [Online] 724703–24718. 

Goforth, J. et al. (2018) Nurturing critical consumers and producers of narrative media. Reference 

Services Review. [Online] 46 (2), 189–204. Available from: https://doi.org/10.1108%2Frsr-02-

2018-0020 (Accessed 27 January 2023). 

Gray, D. E. (2021) Doing research in the real world. 5th edition. Thousand Oaks: SAGE Publications. 

Greene, J. C. et al. (2016) Toward a Conceptual Framework for Mixed-Method Evaluation Designs. 

http://dx.doi.org/10.3102/01623737011003255. [Online] 11 (3), 255–274. [online]. Available 

from: https://journals.sagepub.com/doi/10.3102/01623737011003255 (Accessed 27 January 

2023). 

Gui, M. et al. (2017) ‘Digital Well-Being’. Developing a New Theoretical Tool For Media Literacy 

Research. Italian Journal of Sociology of Education. 155–173. [online]. Available from: 

http://ijse.padovauniversitypress.it/2017/1/8 (Accessed 27 January 2023). 

Haffar, N. et al. (2020) Using Bidirectional LSTM and Shortest Dependency Path for Classifying Arabic 

Temporal Relations. Procedia Computer Science. 176370–379. 

https://doi.org/10.1007%2Fs10209-017-0548-6
https://thejournal.com/articles/2005/11/01/the-rise-and-fall-of-educational-technology-did-we-miss-the-point.aspx
https://thejournal.com/articles/2005/11/01/the-rise-and-fall-of-educational-technology-did-we-miss-the-point.aspx
https://www.universitiesuk.ac.uk/sites/default/files/field/downloads/2021-09/UUK%20Economic%20Footprint%20of%20HE%20Sector%20Summary.pdf
https://www.universitiesuk.ac.uk/sites/default/files/field/downloads/2021-09/UUK%20Economic%20Footprint%20of%20HE%20Sector%20Summary.pdf
https://doi.org/10.1108%2Frsr-02-2018-0020
https://doi.org/10.1108%2Frsr-02-2018-0020
http://ijse.padovauniversitypress.it/2017/1/8


  

- 245 - 

 

Hammang, C. et al. (2018) ‘Life sciences in virtual reality: first-year students learning as creators’, in 

SIGGRAPH Asia 2018 Posters. [Online]. December 2018 Tokyo Japan: ACM. pp. 1–2. Available 

from: https://dl.acm.org/doi/10.1145/3283289.3283328 (Accessed 27 January 2023). 

Handley, F. J. L. (2018) DEVELOPING DIGITAL SKILLS AND LITERACIES IN UK HIGHER EDUCATION: 

RECENT DEVELOPMENTS AND A CASE STUDY OF THE DIGITAL LITERACIES FRAMEWORK AT THE 

UNIVERSITY OF BRIGHTON, UK. PUBLICACIONES. [Online] 48 (1), 109–126. [online]. Available 

from: https://orcid.org/0000-0001-5283-9156 (Accessed 3 February 2023). 

Hannaway, D. M. & Steyn, M. G. (2017) Teachers’ experiences of technology-based teaching and 

learning in the Foundation Phase. Early Child Development and Care. [Online] 187 (11), 1745–

1759. 

HSEA (n.d.) Where do HE students come from? | HESA [online]. Available from: 

https://www.hesa.ac.uk/data-and-analysis/students/where-from#non-uk (Accessed 2 February 

2023). 

Hsieh, H.-F. & Shannon, S. E. (2005) Three Approaches to Qualitative Content Analysis. Qualitative 

Health Research. [Online] 15 (9), 1277–1288. 

Hubschmid-Vierheilig, E. et al. (2020) ‘Digital Competence Revolution and Human Resource 

Development in the United Kingdom and Switzerland’, in The Future of HRD, Volume I. [Online]. 

Cham: Springer International Publishing. pp. 53–91. 

Humphrey, W. S. (1998) Three dimensions of process improvement. Part I: process maturity. 1–7. 

Iansiti, M. & Richards, G. (2020) Coronavirus Is Widening the Corporate Digital Divide. Harvard 

Business Review Digital Articles. 

IBM (n.d.) SPSS Statistics [online]. Available from: https://www.ibm.com/uk-en/products/spss-

statistics (Accessed 27 January 2023). 

Ibrahim, M. (2012) THEMATIC ANALYSIS: A CRITICAL REVIEW OF ITS PROCESS AND EVALUATION. 

West East Journal of Social Sciences-December. 1 (1). 

Imam, H. (2012) Educational policy in Nigeria from the colonial era to the post-independence period. 

Italian Journal of sociology of education. 4. 

Isa, A. et al. (2014) State of Physical Facilities of Higher Education Institutions in Nigeria. 

International Journal of Scientific and Research Publications. 5 (4). Available from: 

www.ijsrp.org (Accessed 7 February 2023). 

Ishkov, A. & Leontiev, M. (2015) ‘Interactive teaching methods in small groups of bachelors and 

construction specialists’, in Procedia Engineering. 1st edition pp. 142–147. 

Ismail, N. et al. (2017) Pilot Study, Does It Really Matter? Learning Lessons from Conducting a Pilot 

Study for a Qualitative PhD Thesis. International Journal of Social Science Research. 6 (1), 1. 

https://dl.acm.org/doi/10.1145/3283289.3283328


  

- 246 - 

 

Itsekor, V. & Iwu-james, J. (2012) INFLUENCE OF DIGITAL LITERACY ON CAREER PROGRESSION AND 

WORK MOTIVATION OF ACADEMIC LIBRARY STAFF IN SOUTH-WEST, NIGERIA. Library 

Philosophy and Practice (e-journal). 863. [online]. Available from: 

https://digitalcommons.unl.edu/libphilprac/863 (Accessed 29 September 2023). 

Ivwighreghweta, O. & Igere, M. A. (2014) Impact of the internet on academic performance 

of students in tertiary institutions in Nigeria. Information Impact: Journal of Information 

and Knowledge Management. 547–56. 

jisc (2014) Developing digital literacies [online]. Available from: 

https://www.jisc.ac.uk/guides/developing-digital-literacies (Accessed 27 January 2023).  

jisc (2023) Online surveys | Jisc [online]. Available from: https://www.jisc.ac.uk/online-surveys 

(Accessed 31 January 2023). 

Jonassen, D. (1999) Designing constructivist learning environments. Instructional-design theories and 

models: A new paradigm of instructional theory. In C. Reigeluth, (Ed.),. 215–239. 

Kamberelis, G. & Dimitriadis, G. (2005) Focus groups: strategic articulations of pedagogy, politics, 

and inquiry. Sage Publications Ltd. 

Kemp, B. & Jones, C. (2007) Academic use of digital resources: Disciplinary differences and the issue 

of progression revisited. Journal of Educational Technology & Society. 10 (1). 

Khodyakov, D. et al. (2011) Conducting Online Expert panels: a feasibility and experimental 

replicability study. BMC Medical Research Methodology. [Online] 11174. [online]. Available 

from: /pmc/articles/PMC3313865/ (Accessed 30 January 2023). 

Killen, C. et al. (2017a) Developing organisational approaches to digital capability. Jisc [online]. 

Available from: https://www.jisc.ac.uk/guides/developing-organisational-approaches-to-

digital-capability (Accessed 27 January 2023). 

King, J. L. & Kraemer, K. L. (1984) Evolution and Organizational Information Systems: An Assessment 

of Nolan’s Stage Model. 

Kitchenham, B. (2004) Procedures for Performing Systematic Reviews. Keele University and National 

ICT Australia Ltd. 1–28. 

Kitchenham, B. et al. (2009) Systematic literature reviews in software engineering – A systematic 

literature review. Information and Software Technology. [Online] 51 (1), 7–15. [online]. 

Available from: http://www.sciencedirect.com/science/article/pii/S0950584908001390 

(Accessed 27 January 2023). 

Klampfer, A. & Köhler, T. (2013) ‘E-portfolios@teacher training: An evaluation of technological and 

motivational factors’, in Proceedings of the International Conference e-Learning 2013. 2013 pp. 

126–134.  

https://www.jisc.ac.uk/guides/developing-digital-literacies
https://www.jisc.ac.uk/guides/developing-organisational-approaches-to-digital-capability
https://www.jisc.ac.uk/guides/developing-organisational-approaches-to-digital-capability
http://www.sciencedirect.com/science/article/pii/S0950584908001390


  

- 247 - 

 

Kohlegger, M. et al. (2009) Understanding Maturity Models Results of a Structured Content Analysis. 

Proceedings of I-KNOW and I-SEMANTICS ’09. [online]. Available from: 

http://www.sei.cmu.edu/cmmi/ (Accessed 7 February 2023). 

Kohnke, O. (2017) ‘It’s Not Just About Technology: The People Side of Digitization’, in Shaping the 

Digital Enterprise. [Online]. Cham: Springer International Publishing. pp. 69–91. 

Kontio, J. et al. (2004) Using the focus group method in software engineering: Obtaining practitioner 

and user experiences. Proceedings - 2004 International Symposium on Empirical Software 

Engineering, ISESE 2004 271–280. 

Kozina, M. (2007) ‘Management of company IT organization’, in DAAAM International Scientific Book 

2007. [Online]. DAAAM International Publishing. pp. 147–162. 

Kozina, M. & Kirinic, V. (2018) ‘Measuring Digital Capabilities of the Higher Education Institution 

Using Digital Capability Maturity Model’, in 21 March 2018 MARCH 21ST - 23 RD , 2018,: 37TH 

INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT: ORGANIZATION 

AND UNCERTAINTY IN THE DIGITAL AGE CONFERENCE PROCEEDINGS. pp. 481–501. 

Krejcie, R. V. & Morgan, D. W. (1970) Determining Sample Size for Research Activities. [online]. 

Available from: http://www.sciepub.com/reference/145556 (Accessed 14 June 2021). 

Langford, J. & McDonagh, D. (2002) Focus Groups. [Online] [online]. Available from: 

https://www.taylorfrancis.com/books/9781134505654 (Accessed 27 January 2023). 

Little, R. J. A. (1988) A Test of Missing Completely at Random for Multivariate Data with Missing 

Values. Journal of the American Statistical Association. 83 (404), 1198. 

Lochmiller, C. R. (2021) Conducting Thematic Analysis with Qualitative Data. The Qualitative Report. 

[Online] 26 (6), 2029–2044. [online]. Available from: https://doi.org/10.46743/2160-

3715/2021.5008 (Accessed 26 January 2023). 

Lorenz, B., Kikkas, K., Laanpere, M. (2014). The Role of Educational Technologist in Implementing 

New Technologies at School. In: Zaphiris, P., Ioannou, A. (eds) Learning and Collaboration 

Technologies. Technology-Rich Environments for Learning and Collaboration. LCT 2014 vol 

8524. Springer, Cham. https://doi.org/10.1007/978-3-319-07485-6_29 (Accessed 14 June 

2021). 

Lu, S. et al. (2023) Computer educators’ perception of the utilization of online assessment in the 

Covid-19 era. Computer Applications in Engineering Education. 31 (4), 983–1000. 

Lutteroth, C. et al. (2007) ‘A maturity model for computing education’, in Proceedings of the ninth 

Australasian conference on Computing Education-Volume 66. 2007 Australian Computer 

Society, Inc. pp. 107–114. 

Marcel-Okafor, U. O. & Okafor, M. U. (2020) RESTRUCTURING ARCHITECTURAL TECHNOLOGY 

CURRICULUM: The Pathway to achieving sustainable built environment in Southeast, Nigeria. 

IOP Conference Series: Earth and Environmental Science. 588 (5), 052013. 

https://doi.org/10.1007/978-3-319-07485-6_29


  

- 248 - 

 

Marshall, S. (2006) New Zealand tertiary institution e-learning capability: Informing and guiding e-

learning architectural change and development. Report to the New Zealand Ministry of 

Education. 19 (7) [online] 

https://www.educationcounts.govt.nz/publications/tertiary_education/e-learning/58139 

(Accessed 14 June 2021). 

Marshall, S. (2005) Report on the e-learning maturity model evaluation of the New Zealand Tertiary 

Sector. Aukland: Victoria University of Wellington. Retrieved March. 312005. 

Marshall, S. (2013) ‘Using the e-learning maturity model to identify good practice in e-learning’, in 

ASCILITE-Australian Society for Computers in Learning in Tertiary Education Annual Conference. 

2013 Australasian Society for Computers in Learning in Tertiary Education. pp. 546–556. 

Mathew, S. N. et al. (2011) Content Validation Using an Expert Panel: Assessment Process for 

Assistive Technology Adopted by Farmers with Disabilities. Journal of Agricultural Safety and 

Health. 17 (3), 227–241. 

Mayring, P. (2015) ‘Qualitative Content Analysis: Theoretical Background and Procedures’, in 

Angelika Bikner-Ahsbahs et al. (eds.) Approaches to Qualitative Research in Mathematics 

Education. [Online]. Dordrecht: Springer Netherlands. pp. 365–380. [online]. Available from: 

http://link.springer.com/10.1007/978-94-017-9181-6_13 (Accessed January 2023). 

Ministry of Education (2004) National Policy on Education. Lagos: Education research 

and development council. 

Mirriahi, N. et al. (2015) A blended learning framework for curriculum design and professional 

development. Research in Learning Technology. Available from: 

https://doi.org/10.3402%2Frlt.v23.28451 (Accessed 27 January 2018). 

Mirzaei, A. et al. (2022) Missing data in surveys: Key concepts, approaches, and applications. 

Research in Social and Administrative Pharmacy. 18 (2), 2308–2316. 

Molina-Azorin, J. F. (2016) Mixed methods research: An opportunity to improve our studies and our 

research skills. European Journal of Management and Business Economics. [Online] 25 (2), 37–

38. [online]. Available from: https://www.elsevier.es/en-revista-european-journal-

management-business-economics-487-articulo-mixed-methods-research-an-opportunity-

S244484511630012X (Accessed 27 January 2023). 

Montesi, M. & Mackenzie Owen, J. (2008) From conference to journal publication: How conference 

papers in software engineering are extended for publication in journals. JASIST. 59816–829. 

Montgomery, C. & Fernández-Cárdenas, J. M. (2018) Teaching STEM education through dialogue and 

transformative learning: global significance and local interactions in Mexico and the UK. Journal 

of Education for Teaching. [Online] 44 (1), 2–13.  

Morse, J. M. (1991) Analyzing Unstructured, Interactive Interviews Using the MacintoshTM 

Computer. Qualitative Health Research. [Online] 1 (1), 117–122. 

https://www.educationcounts.govt.nz/publications/tertiary_education/e-learning/58139
http://link.springer.com/10.1007/978-94-017-9181-6_13
https://doi.org/10.3402%2Frlt.v23.28451


  

- 249 - 

 

Murphy, A. & Farley, H. (2012) Development of a framework for evaluating the impact and 

sustainability of mobile learning initiatives in higher education Background: Evaluating Mobile 

Learning Initiatives in Higher Education.  

Nagbi, Z. & Christian, L. M. (2019) Tertiary Education Trust Fund and Development of Higher 

Institutions in Nigeria. International Journal of Innovative Finance and Economics Research. 7 

(2), 10–23. 

Neuhauser, C. (2004) A maturity model: Does it provide a path for online course design. The Journal 

of Interactive Online Learning. 3 (1), 1–17. 

Novak, J. D. and C. A. J. (2008) The Theory Underlying Concept Maps and How to Construct and Use 

Them. Technical Report IHMC CmapTools 2006-01 Rev 01-2008, Florida Institute for Human and 

Machine Cognition. 

Nvivo (n.d.) Best Qualitative Data Analysis Software for Researchers | NVivo [online]. Available from: 

https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home (Accessed 

29 September 2022). 

Nyumba, Tobias. O. et al. (2018) The use of focus group discussion methodology: Insights from two 

decades of application in conservation. Methods in Ecology and Evolution. [Online] 9 (1), 20–

32. [online]. Available from: https://onlinelibrary.wiley.com/doi/full/10.1111/2041-210X.12860 

(Accessed 26 January 2023). 

Ogegbo, A. A. & Tijani, F. (2023) Managing the shift to online: lecturers’ strategies during and beyond 

lockdown. Educational Research. [Online] 65 (1), 24–39. 

Ogunyinka, E. K. et al. (2015) Teacher education and development in Nigeria: An analysis of reforms, 

challenges and prospects. Education Journal. 4111–122. 

Ojeniyi, O. & Adetimirin, A. (2016) ICT Literacy Skills And Electronic Information Resources Use By 

Lecturers In Two Private Universities In Oyo State, Nigeria. Library Philosophy and Practice. 

Okeji, C. C. & Mayowa-Adebara, O. (2021) An evaluation of digital library education in library and 

information science curriculum in Nigerian universities. Digital Library Perspectives. [Online] 37 

(2), 102–118. 

Okidi, J. O. & Udoh, I. U. (2021) Infopreneurship awareness and opportunities among Library and 

information science students in Prince Abubakar Audu University, Ayingba, Kogi State, Nigeria. 

Library Philosophy and Practice (e-journal). 6420. 

Olayinka, I. et al. (2017) A Brief Review of Governance Reforms in Higher Education in Nigeria. 

Sustainable Transformation in African Higher Education. [Online] 77–90. [online]. Available 

from: https://link.springer.com/chapter/10.1007/978-94-6300-902-7_6 (Accessed 7 February 

2023). 



  

- 250 - 

 

Omeh, C. B. et al. (2022) Impact of teaching computer programming using innovative pedagogy 

embedded with live online lectures and related tools: A randomized control trial. Computer 

Applications in Engineering Education. [Online] 30 (5), 1390–1405. 

Oringderff, J. (2004) “My Way”: Piloting an Online Focus Group. International Journal of Qualitative 

Methods, 3(3), 69-75. https://doi.org/10.1177/160940690400300305 (Accessed January 2023). 

Orlikowski, W. J. (1992) The duality of technology: Rethinking the concept of technology in 

organizations. Organization Science. 3 (3), 398–427. 

Otunla, A. (2013) Internet Access and use among Undergraduate Students of Bowen University, Iwo, 

Osun State. Library Philosophy and Practice (e-Journal).964. Available from: 

https://digitalcommons.unl.edu/libphilprac/964/ (Accessed January 2023). 

Owo, O. & Udoka, I. (2021) Perception of Educational Stakeholders on Utilization of E-learning 

Technology for Quality Instructional Delivery in Universities in Rivers State, Nigeria. Journal of 

Learning for Development. [Online] 8 (2), 312–326. 

Palinkas, L. A. et al. (2015) Purposeful Sampling for Qualitative Data Collection and Analysis in Mixed 

Method Implementation Research. Administration and Policy in Mental Health and Mental 

Health Services Research. 42 (5), 533–544. 

Patten, M. L. (2017) ‘Questionnaire Research: A Practical Guide.’, in Routledge. pp. 2–3. 

Patton, M. Q. (2002) Qualitative research and evaluation methods. 3rd ed. Thousand oak, CA: SAGE 

Publications. 

Paulk, M. C. et al. (1993) Capability maturity model, version 1.1. IEEE Software. [Online] 10 (4), 18–

27. 

Peng, J. et al. (2022) Handling Missing Values in Information Systems Research: A Review of Methods 

and Assumptions. Information Systems Research.  

Preston, C. C. & Colman, A. M. (2000) Optimal number of response categories in rating scales: 

reliability, validity, discriminating power, and respondent preferences. Acta Psychologica. 104 

(1), 1–15. 

Pretorius, L. (2018) Experiential and self-discovery learning in digital literacy: Developing the 

discernment to evaluate source reliability. College & Undergraduate Libraries. [Online] 25 (4), 

388–405. Available https://www.tandfonline.com/doi/full/10.1080/10691316.2018.1530626 

(Accessed March 2019). 

Quinde, C. P. et al. (2018) ‘Gamification as a didactic strategy in a digital literancy: Case study for 

incacerated individuals’, in 2018 IEEE Global Engineering Education Conference (EDUCON). April 

2018 Tenerife: IEEE. pp. 1314–1319. Available from: 

https://ieeexplore.ieee.org/document/8363381/ (Accessed March 2019). 

https://doi.org/10.1177/160940690400300305
https://digitalcommons.unl.edu/libphilprac/964/
https://www.tandfonline.com/doi/full/10.1080/10691316.2018.1530626
https://ieeexplore.ieee.org/document/8363381/


  

- 251 - 

 

Raab, M. & Griffin-Cryan, B. (2011) Digital transformation of supply chains. Creating Value–When 

Digital Meets Physical.  

Rabiee, F. (2004) Focus-group interview and data analysis. [Online] [online]. Available from: 

https://doi.org/10.1079/PNS2004399 (Accessed 27 January 2023). 

Ranieri, M. & Bruni, I. (2018) ‘Digital and Media Literacy in Teacher Education’, in Handbook of 

Research on Media Literacy in Higher Education Environments. [Online]. IGI Global. pp. 90–111.  

Available from: https://doi.org/10.4018%2F978-1-5225-4059-5.ch006 (Accessed March 2019). 

Rodrigues, L. S. (2017) Challenges of Digital Transformation in Higher Education Institutions: A brief 

discussion. ISCAP - Sistemas de Informação - Comunicações em eventos científicos. Available 

from: https://www.navitasventures.com/wp-content/uploads/2017/08/HE-Digital-Transforma 

(Accessed February 2023). 

Roushan, G. et al. (2016) The Kaleidoscope of Voices: An Action Research Approach to 

Informing Institutional e-Learning Policy. The Electronic Journal of e-Learning. 14 (5), 293–300. 

Saiti, A. & Prokopiadou, G. (2009) Impact of Information and Communication Technologies on School 

Administration: Research on the Greek Schools of Secondary Education. In: Wimmer M.A., 

Scholl H.J., Janssen M., Traunmüller R. (eds) Electronic Government. pp. 318–329. 

Sallé, M. (2004) IT Service Management and IT Governance: Review, Comparative Analysis and their 

Impact on Utility Computing. 

Sanai, D. et al. (2019) ‘Dynamic Consensus on the Median Value in Open Multi-Agent Systems’, in 

2019 IEEE 58th Conference on Decision and Control (CDC). pp. 3691–3697. 

Sandburg, J. (2014) Digital Capability: Investigating the co-evolution of IT and Business Strategies. 

Scharp, K. M. & Sanders, M. L. (2018) What is a theme? Teaching thematic analysis in qualitative 

communication research methods. https://doi.org/10.1080/17404622.2018.1536794. [Online] 

33 (2), 117–121. [online]. Available from: 

https://www.tandfonline.com/doi/abs/10.1080/17404622.2018.1536794 (Accessed 26 January 

2023). 

Scopus (n.d.) Online Database | Document search. Available: 

https://www.scopus.com/search/form.uri?display=authorLookup#author (Accessed 30 January 

2023). 

Shengquan, Y. & Li, C. (2006) Construct harmonious information ecology and break through 

predicament of educational informatization. Available from 

https://doi.org/10.7596/taksad.v8i3.2240 (Accessed January 2023). 

Shull, F. et al. (2008) Guide to Advanced Empirical Software Engineering. 

https://doi.org/10.4018%2F978-1-5225-4059-5.ch006
https://doi.org/10.7596/taksad.v8i3.2240


  

- 252 - 

 

Simon, B. R. & Ogom, O. (2015) Evaluation of the Extent of Utilization of Electronic Library Resources 

and Services by Undergraduate Students in University of Calabar Library, Calabar–Nigeria. 

Education Journal. 4 (2), 82–89. 

Somabut, A. & Chaijaroen, S. (2017) ‘Taxonomy for the Design and Development of Learning 

Environments to Enhance Digital Literacy in Higher Education’, in Proceedings - 2017 6th IIAI 

International Congress on Advanced Applied Informatics, IIAI-AAI 2017. [Online]. 2017 pp. 774–

779. 

Stenliden, L. et al. (2019) Students as Producers of Interactive Data Visualizations—Digitally Skilled to 

Make Their Voices Heard. Journal of Research on Technology in Education. [Online] 51 (2), 101–

117. 

Talib, S. (2018) Social media pedagogy: Applying an interdisciplinary approach to teach multimodal 

critical digital literacy. E-Learning and Digital Media. 15 (2), 55–66. Available from: 

http://journals.sagepub.com/doi/10.1177/2042753018756904 (Accessed March 2019). 

Ternenge, T. S. & Kashimana, F. (2019) Availability, Accessibility, and Use of Electronic Information 

Resources for Research by Students inFrancis Sulemanu Idachaba Library University 

of  Agriculture, Makurdi. Library Philosophy and Practice (e-journal) . 2352. [online]. Available 

from: 

https://digitalcommons.unl.edu/libphilprac/2352?utm_source=digitalcommons.unl.edu%2Flib

philprac%2F2352&utm_medium=PDF&utm_campaign=PDFCoverPages (Accessed 29 

September 2023). 

Thomas, M. (2011) Deconstructing Digital Natives: Young People, Technology and the New 

Literacies. [Book] ISBN 9780415889964. 

Thompson, E. (2004) ‘Towards a learning process maturity model’, in PhD Workshop. 2004 p. 

Available from 

https://www.researchgate.net/publication/228600045_Towards_a_learning_process_maturity

_model (Accessed March 2019). 

Thompson, E. (2006) ‘Using a subject area model as a learning improvement model’, in Proceedings 

of the 8th Australasian Conference on Computing Education-Volume 52. 2006 Australian 

Computer Society, Inc. pp. 197–203. 

Tichy, W. F. et al. (1995) Experimental evaluation in computer science: A quantitative study. The 

Journal of Systems and Software. 28 (1), 9–18. 

Ubogu, R. E. & Veronica, M. O. (2018a) Financing Education in Nigeria: Implications and Options for 

National Development. World Journal of Educational Research. 5 (3), 227. 

Ubogu, R. E. & Veronica, M. O. (2018b) Financing Education in Nigeria: Implications and Options for 

National Development. World Journal of Educational Research. 5 (3), 227. 

Uddin, S. et al. (2012) Trend and efficiency analysis of co-authorship network. Scientometrics. 

[Online] 90 (2), 687–699. 

http://journals.sagepub.com/doi/10.1177/2042753018756904
https://www.researchgate.net/publication/228600045_Towards_a_learning_process_maturity_model
https://www.researchgate.net/publication/228600045_Towards_a_learning_process_maturity_model


  

- 253 - 

 

Ukwoma, S. C. et al. (2016) Digital literacy skills possessed by students of  UNN, implications for 

effective learning and performance: A study of the MTN Universities  Connect Library. New 

Library World. 117702–720. 

United Nations (n.d.) Vision Statement of Secretary-General on Transforming Education | United 

Nations [online]. Available from: https://www.un.org/en/transforming-education-summit/sg-

vision-statement (Accessed 2 February 2023). 

Valdés, G. et al. (2011) Conception, development and implementation of an e-Government maturity 

model in public agencies. Government Information Quarterly. 28 (2), 176–187. 

W3Consortium (n.d.) G101: Providing the definition of a word or phrase used in an unusual or 

restricted way | Techniques for WCAG 2.0 [online]. Available from: 

https://www.w3.org/TR/WCAG20-TECHS/G101.html (Accessed 30 January 2023). 

Wagner, T. et al. (2012) Change leadership: A practical guide to transforming our schools. [online]. 

Available from: 

https://books.google.co.uk/books?hl=en&lr=&id=oeF5n4hZVFAC&oi=fnd&pg=PR11&dq=wagn

er+2006+changing+leadership.+a+practical+guide+to+transforming+schools&ots=OoR7hfX9ER

&sig=6T59R-fET8C0qGIoeh8K-PkRk7s (Accessed 2 February 2023). 

Waltz, T. J. et al. (2015) Innovative methods for using expert panels in identifying implementation 

strategies and obtaining recommendations for their use. Implementation Science. [Online] 10 

(S1), A44. 

Wei, Y. & Hu, J. (2018) ‘The Impact of the Digital Learning on EFL Students Critical Thinking 

Disposition’, in 2018 13th International Conference on Computer Science &amp Education 

(ICCSE). IEEE. Available from: https://doi.org/10.1109%2Ficcse.2018.8468755 (Accessed 

January 2023). 

Weninger, C. (2017) The “vernacularization” of global education policy: media and digital literacy as 

twenty-first century skills in Singapore. Asia Pacific Journal of Education. [Online] 37 (4), 500–

516. Available from: https://www.tandfonline.com/doi/full/10.1080/02188791.2017.1336429 

(Accessed March 2019). 

White, B. et al. (2003) ‘Applicability of CMMI to the IS curriculum: a panel discussion’, in Information 

Systems Education Conference (ISECON 2003). 2003 pp. 1–5. 

Wicht, A. et al. (2019) The Interplay between Education, Skills, and Job Quality. Social Inclusion. 

[Online] 7 (3), 254–269. 

World Bank (2021) World Development Indicators | DataBank [online]. Available from: 

https://databank.worldbank.org/reports.aspx?source=2&series=SL.TLF.TOTL.IN&country=SSA 

(Accessed 3 February 2023). 

WorldBank (n.d.) Development Projects : Nigeria Federal Science & Technical Education at Post-Basic 

Levels (STEPB) - P074132. Available from: https://projects.worldbank.org/en/projects-

operations/project-detail/P074132 (Accessed 8 February 2023). 

https://doi.org/10.1109%2Ficcse.2018.8468755
https://www.tandfonline.com/doi/full/10.1080/02188791.2017.1336429


  

- 254 - 

 

Yu, X. et al. (2017) Using Embedded Mixed Methods in Studying IS Phenomena: Risks and Practical 

Remedies with an Illustration. Information Systems and Quantitative Analysis Faculty 

Publications. 70. Available from: https://digitalcommons.unomaha.edu/isqafacpub/70 

(Accessed 27 January 2023). 

Yusof, I. J. et al. (2022) Online Formative Assessment Practices Among Academics of Tertiary 

Education in Sokoto State, Nigeria. International Journal of Professional Business Review, 

e0653. Available from https://openaccessojs.com/JBReview/article/view/653/279 (Accessed 

September 2023). 

Zar, J. H. (2014) ‘Spearman Rank Correlation: Overview’, in Wiley Statistics Reference Online. Wiley. 

Available from https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118445112.stat05964 

(Accessed January 2023) 

Zhao, Y. et al. (2021) Digital competence in higher education research: A systematic literature 

review. Computers & Education. 168104212. Available from: 

https://www.sciencedirect.com/science/article/pii/S0360131521000890?via%3Dihub  

(Accessed 27 January 2023). 

Zoom Support (n.d.) Conducting polls in meetings [online]. Available from: 

https://support.zoom.us/hc/en-us/articles/213756303-Conducting-polls-in-meetings (Accessed 

27 January 2023). 

https://openaccessojs.com/JBReview/article/view/653/279
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118445112.stat05964
https://www.sciencedirect.com/science/article/pii/S0360131521000890?via%3Dihub


  

255 

 

Appendix A: SLR References 

Included papers from manual search 

1. Ani, O.E., P. Ngulube, and B. Onyancha, Perceived effect of accessibility and utilization of electronic resources 

on productivity of academic staff in selected Nigerian universities. SAGE Open, 2015. 5(4): p. 

2158244015607582. 

2. Bellini, C.G.P., et al., Self-efficacy and anxiety of digital natives in face of compulsory computer-mediated 

tasks: A study about digital capabilities and limitations. Computers in Human Behavior, 2016. 59: p. 49-57. 

3. Bertot, J.C. Building Digitally Inclusive Communities: the Roles of Public Libraries in Digital Inclusion and 

Development. in Proceedings of the 9th International Conference on Theory and Practice of Electronic 

Governance. 2016. ACM. 

4. Chen, C., C. Kuo, and P. Chen. The teaching capability maturity model for teachers in higher education: a 

preliminary study. in Proceedings of the2011 International Conference on Frontiers in Education: Computer 

Science and Computer Engineering. 2011. Citeseer. 

5. Duarte, D. and P.V. Martins, A maturity model for higher education institutions. Journal of Spatial and 

Organizational Dynamics, 2013. 1(1): p. 25-44. 

6. Egberongbe, H.S., Digital resources utilization by social science researchers in Nigerian universities. Library 

Philosophy and Practice, 2016. 

7. Eteokleous, N., Evaluating computer technology integration in a centralized school system. Computers & 

Education, 2008. 51(2): p. 669-686. 

8. Gigler, B.-S. Including the Excluded-Can ICTs empower poor communities? Towards an alternative evaluation 

framework based on the capability approach. in 4th International conference on the capability approach. 

2004. 

9. Graham, C.R., W. Woodfield, and J.B. Harrison, A framework for institutional adoption and implementation 

of blended learning in higher education. The internet and higher education, 2013. 18: p. 4-14. 

10. Granić, A., C. Mifsud, and M. Ćukušić, Design, implementation, and validation of a Europe-wide pedagogical 

framework for e-learning. Computers & Education, 2009. 53(4): p. 1052-1081. 

11. Jisc. Developing digital literacies. 2014 [cited 2018 6 April 2018]; Available from: 

https://www.jisc.ac.uk/guides/developing-digital-literacies. 

12. Kemp, B. and C. Jones, Academic use of digital resources: Disciplinary differences and the issue of progression 

revisited. Journal of Educational Technology & Society, 2007. 10(1). 

13. Killen, C., H. Beetham, and S. Knight. Developing organisational approaches to digital capability. 2017 [cited 

2018 6 April 2018]; Available from: https://www.jisc.ac.uk/guides/developing-organisational-approaches-

to-digital-capability. 

14. Marshall, S. Crossing the ditch: Applying the e-learning maturity model to Australian institutions. in 26th 

ASCILITE Conference, December. 2009. 

15. Marshall, S., Change, Technology and Higher Education: Are Universities Capable of Organisational Change? 

Journal of Asynchronous Learning Networks, 2011. 15(4): p. 22-34. 

16. Mukendwa, A. The eLearning Maturity Model (eMM): A framework to enhance the. in Presented at the 10th 

Annual eLearning Africa Conference. 2015. 

17. Neuhauser, C., A maturity model: Does it provide a path for online course design. The Journal of Interactive 

Online Learning, 2004. 3(1): p. 1-17. 

18. Olsson, L., Implementing use of ICT in teacher education, in Education for the 21st Century—Impact of ICT 

and Digital Resources. 2006, Springer. p. 387-391. 

19. Saiti A. and P. G., Impact of Information and Communication Technologies on School Administration: 

Research on the Greek Schools of Secondary Education. In: Wimmer M.A., Scholl H.J., Janssen M., Traunmüller 

R. (eds) Electronic Government. 2009: p. 318-329. 



  

256 

 

20. Sandberg, J., Digital Capability: Investigating Coevolution of IT and Business Strategies. 2014, Umeå 

universitet. 

21. Simon, B.R. and O. Ogom, Evaluation of the Extent of Utilization of Electronic Library Resources and Services 

by Undergraduate Students in University of Calabar Library, Calabar–Nigeria. Education Journal, 2015. 4(2): 

p. 82-89. 

22. Thompson, E. Using a subject area model as a learning improvement model. in Proceedings of the 8th 

Australasian Conference on Computing Education-Volume 52. 2006. Australian Computer Society, Inc. 

23. Valdés, G., et al., Conception, development, and implementation of an e-Government maturity model in 

public agencies. Government Information Quarterly, 2011. 28(2): p. 176-187. 

24. Watson, D., Understanding the relationship between ICT and education means exploring innovation and 

change. Education and Information Technologies, 2006. 11(3-4): p. 199-216. 

25. White, B., et al. Applicability of CMMI to the IS curriculum: a panel discussion. in Information Systems 

Education Conference (ISECON 2003). 2003. 

 

Papers included in analysis for RQ1 

1. Adhikari, J., A. Mathrani, and C. Scogings, A longitudinal journey with byod classrooms: Issues of access, 

capability, and outcome divides. Australasian Journal of Information Systems, 2017. 21. 

2. Ahmadpour, A., S.M. Mirdamadi, and S. Soltani, Attitude towards on-the-job e-learning: The case of 

agricultural extension workers in Iran. Journal of Agricultural Science and Technology, 2016. 18(1): p. 27-

38. 

3. Al Alhareth, Y.S., E-learning accessibility for Saudi women. International Journal of Emerging Technologies 

in Learning, 2014. 9(4): p. 65-67. 

4. Al Zoubib, A.I.S. and M.Z. Jali. An integrated success adoption model for examining E-learning among adult 

workers in Jordan. in 2014 International Conference on Computer and Information Sciences, ICCOINS 2014 

- A Conference of World Engineering, Science and Technology Congress, ESTCON 2014 - Proceedings. 2014. 

5. Aldosemani, T.I., et al., Developing third places to foster sense of community in online instruction. British 

Journal of Educational Technology, 2016. 47(6): p. 1020-1031. 

6. Alharthi, A., et al., An exploratory study for investigating the critical success factors for cloud migration in the 

Saudi Arabian higher education context. Telematics and Informatics, 2017. 34(2): p. 664-678. 

7. Alhendawi, K.M. and A.S. Baharudin, The assessment of information system effectiveness in E-learning, E-

commerce and E-government contexts: A critical review of the literature. Journal of Theoretical and Applied 

Information Technology, 2017. 95(18): p. 4897-4912. 

8. Alkhatib, W. and C. Rensing. Towards a classification of learning support systems at the digitized workplace. 

in CEUR Workshop Proceedings. 2016. 

9. Almahasheer, M.B. A study of faculty motivation to develop and deliver a basic blended e-course in 

community college at the University of Dammam, Saudi Arabia. in Proceedings of 2016 SAI Computing 

Conference, SAI 2016. 2016. 

10. Alsaeed, A. and C. Adams. E-Service adoption in developing countries with instability status: The case of e-

government in Syria. in Proceedings of the European Conference on e-Government, ECEG. 2015. 

11. Anane, R. The Learning Object Triangle. in 2014 IEEE 14th International Conference on Advanced Learning 

Technologies. 2014. 

12. Antonino-Daviu, J., J. Pons-Llinares, and V. Climente-Alarcon. Educational experiences in electric machine 

fault diagnosis teaching. in IEEE Global Engineering Education Conference, EDUCON. 2013. 

13. Armfield, D.M., et al. technical communication education in a digital, visual world. in 2012 IEEE International 

Professional Communication Conference. 2012. 



  

257 

 

14. Ballera, M. and A. Radwan. Social network media: Analyzing student interaction in blended e-learning system 

and its impact to learning of non-native english students. in 3rd International Conference on Digital 

Information Processing and Communications, ICDIPC 2013. 2013. 

15. Barbas, M.P., et al. Online social networks and computer skills of university students. in Proceedings of the 

International Conference e-Learning 2014 - Part of the Multi Conference on Computer Science and 

Information Systems, MCCSIS 2014. 2014. 

16. Barnard-Ashton, P., A. Rothberg, and P. McInerney, The integration of blended learning into an occupational 

therapy curriculum: A qualitative reflection. BMC Medical Education, 2017. 17(1). 

17. Barth, M. and S. Burandt, Adding the "e-" to Learning for Sustainable Development: Challenges and 

Innovation. Sustainability (Switzerland), 2013. 5(6): p. 2609-2622. 

18. Basha, A.D., I.N. Umar, and M. Abbas. A sight on the use of ICT resources for e-learning in the Iraqi Higher 

Education Institutions (IHEI): A framework for the use of ICT in e-learning. in Proceedings - International 

Conference on Intelligent Systems, Modelling and Simulation, ISMS. 2013. 

19. Bdiwi, R. and H. Bargaoui. Ubiquitous claßroom enhanced by a cloud-based server. in CSEDU 2015 - 7th 

International Conference on Computer Supported Education, Proceedings. 2015. 

20. Benghet, M. and M. Helfert. Factors influencing the acceptance of e-learning adoption in Libya's higher 

education institutions. in Proceedings of the International Conference e-Learning 2014 - Part of the Multi 

Conference on Computer Science and Information Systems, MCCSIS 2014. 2014. 

21. Bennett, S., et al. Modelling and motivating high quality academic work with live peer evaluation. in 

Proceedings of the European Conference on e-Learning, ECEL. 2015. 

22. Blom, D., et al., Knowledge sharing: Exploring institutional policy and educator practice through e-portfolios 

in music and writing. Electronic Journal of e-Learning, 2014. 12(2): p. 138-148. 

23. Bonometti, S. A cross-media environment for teacher training. in ACM International Conference Proceeding 

Series. 2014. 

24. Carl, A. and S. Strydom, e-Portfolio as reflection tool during teaching practice: The interplay between 

contextual and dispositional variables. South African Journal of Education, 2017. 37(1). 

25. Caruana, S. and L. Lau. Stakeholders influence in Maltese tourism higher education curriculum development. 

in Proceedings of the International Conference e-Learning 2014 - Part of the Multi Conference on Computer 

Science and Information Systems, MCCSIS 2014. 2014. 

26. Chandran, D. and A.M. Alammari. Knowledge management and its impact on knowledge sharing adoption 

in e-learning communites in Saudi Universites. in 25th International Conference on Information Systems 

Development, ISD 2016. 2016. 

27. Chang, T.Y., Enhancing e-learning management systems to promoting the management efficiency of tourism 

and hospitality education. Anthropologist, 2013. 16(3): p. 473-485. 

28. Cheng, B., et al., Research on e-learning in the workplace 2000-2012: A bibliometric analysis of the literature. 

Educational Research Review, 2014. 11: p. 56-72. 

29. Clarida, B.H., et al. Strategies for digital inclusion-towards a pedagogy for embracing student diversity with 

online learning. in Proceedings of the European Conference on e-Learning, ECEL. 2013. 

30. Cleary, Y. and M. Flannery. E-learning as a response to demographic and environmental sustainability. in 

Proceedings of the IADIS International Conference e-Learning 2012. 2012. 

31. Cole, L., BiblioTech: Closing the Gap between Traditional and Digital Literacy. Public Library Quarterly, 2017. 

36(3): p. 244-258. 

32. Cranmer, S., Digital skills, and competencies in schools, in IFIP Advances in Information and Communication 

Technology. 2014. p. 165-177. 

33. Crepon, R. Common learning resources for academia &amp; industry. The case of digital provision in 

engineering. in 41st SEFI Conference. 2013. 



  

258 

 

34. Crepon, R. Using common learning resources in academia and industry from practice to theory. in 

Proceedings of the 43rd SEFI Annual Conference 2015 - Diversity in Engineering Education: An Opportunity 

to Face the New Trends of Engineering, SEFI 2015. 2015. 

35. Daud, M.Y. and F. Khalid, Nurturing the 21st century skills among undergraduate students through the 

application and development of weblog. International Education Studies, 2014. 7(13): p. 123-129. 

36. Devaux, A., et al. Digital learning's role in enabling inclusive skills development for a connected world. in 

CEUR Workshop Proceedings. 2017. 

37. El Mhouti, A., M. Erradi, and A. Nasseh, Using cloud computing services in e-learning process: Benefits and 

challenges. Education and Information Technologies, 2017: p. 1-17. 

38. Farid, S., et al., Identification and prioritization of critical issues for the promotion of e-learning in Pakistan. 

Computers in Human Behavior, 2015. 51(PA): p. 161-171. 

39. Feng, X. and H. Fang, An english teaching method based on network technology platform. Boletin 

Tecnico/Technical Bulletin, 2017. 55(12): p. 221-226. 

40. García-Ruiz, R., A. Ramírez-García, and M.M. Rodríguez-Rosell, Media literacy education for a new prosumer 

citizenship. Comunicar, 2014. 22(43): p. 15-23. 

41. Garita, C. and M. Chacón-Rivas. TEC Digital: A case study of an e-learning environment for higher education 

in Costa Rica. in 2012 International Conference on Information Technology Based Higher Education and 

Training (ITHET). 2012. 

42. Gómez, P.N., et al., Competences and media literacy in primary. Prisma Social, 2016. 2016: p. 312-337. 

43. Gopalakrishnan, U., et al. Re-orchestration of remote teaching environment in eLearning. in ICEIS 2016 - 

Proceedings of the 18th International Conference on Enterprise Information Systems. 2016. 

44. Green, A.E., Implications of technological change and austerity for employability in urban labour markets. 

Urban Studies, 2017. 54(7): p. 1638-1654. 

45. Grundgeiger, T., et al. Beyond knowledge acquisition: Medical device training as a cooperative process. in 

CSCW 2017 - Companion of the 2017 ACM Conference on Computer Supported Cooperative Work and 

Social Computing. 2017. 

46. Gui, M., M. Fasoli, and R. Carradore, Digital well-being. Developing a new theoretical tool for media literacy 

research. Italian Journal of Sociology of Education, 2017. 9(1): p. 155-173. 

47. Hemrungrote, S. and N. Aunsri. E-learning development to support self-directed learning via induction 

module lessons: A case study of Introduction to Information Technology course. in 2014 Asia-Pacific Signal 

and Information Processing Association Annual Summit and Conference, APSIPA 2014. 2014. 

48. Henneke, M. and M. Matthee. The adoption of e-Learning in corporate training environments: An activity 

theory-based overview. in ACM International Conference Proceeding Series. 2012. 

49. Hernández-Sellés, N., M. González-Sanmamed, and P. Muñoz-Carril, Planning collaborative learning in 

virtual environments. Comunicar, 2014. 21(42): p. 25-32. 

50. Hu, S.C., I.C. Chen, and Y.L. Lin. Learning portfolio as a service - A restful style. in Proceedings of the 

International Conference e-Learning 2013. 2013. 

51. Ijtihadie, R.M., et al., Dynamic content synchronization between learning management systems over limited 

bandwidth network. Human-centric Computing and Information Sciences, 2012. 2(1): p. 1-16. 

52. Isabirye, A.K. and N. Dlodlo, Perceived inhibitors of innovative E-learning teaching practice at a South African 

university of technology. Mediterranean Journal of Social Sciences, 2014. 5(4): p. 390-398. 

53. Ishkov, A. and M. Leontiev. Interactive teaching methods in small groups of bachelors and construction 

specialists. in Procedia Engineering. 2015. 

54. Kabassi, K., et al., Evaluating a learning management system for blended learning in Greek higher education. 

SpringerPlus, 2016. 5(1): p. 1-12. 

55. Karuovic, D., et al. Use of informal knowledge sources and net generation. in 2016 6th International 

Conference on Computers Communications and Control, ICCCC 2016. 2016. 



  

259 

 

56. Kim, J.S., et al., The facilitation of stakeholder consensus for the success of corporate e-learning systems. 

International Journal of Management in Education, 2013. 7(1-2): p. 103-130. 

57. Klampfer, A. and T. Köhler. E-portfolios@teacher training: An evaluation of technological and motivational 

factors. in Proceedings of the International Conference e-Learning 2013. 2013. 

58. Kurcz, J.M., T.W. Chang, and G. S. Improving Communication and Project Management through an Adaptive 

Collaborative Learning System. in 2015 IEEE 15th International Conference on Advanced Learning 

Technologies. 2015. 

59. Kuzic, J. Online training in Australia. in Proceedings of the International Conference e-Learning 2013. 2013. 

60. Larghi, S.B., et al., Digital and social inequalities: A qualitative assessment of the impact of the connecting 

equality program on argentinean youth. Electronic Journal of Information Systems in Developing Countries, 

2015. 69(1): p. 20. 

61. Lazzarini, B., E. Velo, and A. Perez-Foguet. Fostering global learning in engineering education. in IEEE Global 

Engineering Education Conference, EDUCON. 2017. 

62. Lee, K.S. and W. Chen, A long shadow: Cultural capital, techno-capital, and networking skills of college 

students. Computers in Human Behavior, 2017. 70: p. 67-73. 

63. Li, H. The interactive application of the ecological teaching and internet technology. in Proceedings of 2nd 

International Conference on Computer Science and Network Technology, ICCSNT 2012. 2012. 

64. Ling, T.M. and J. Harun. Instructional scaffolding in online collaborative learning environment for knowledge 

construction among engineering students. in ICEED 2014 - 2014 IEEE 6th Conference on Engineering 

Education. 2015. 

65. Maldonado Mahauad, J.J., J.P. Carvallo, and J. Siguencia Zambrano, Educational Repositories: Study of the 

Current Situation and Strategies to Improve Their Effective Use at Ecuadorian Universities. Revista 

Iberoamericana de Tecnologias del Aprendizaje, 2016. 11(2): p. 79-86. 

66. Mansouri, S., F. Eftekhar, and S. Heidarnia. The application of quality management in e-learning, by QFD 

technique and based on customers' needs (A case study in an Iranian University). in 3rd International 

Conference on eLearning and eTeaching, ICeLeT 2012. 2012. 

67. McGill, T.J., J.E. Klobas, and S. Renzi, Critical success factors for the continuation of e-learning initiatives. 

Internet and Higher Education, 2014. 22: p. 24-36. 

68. McMahon, M. Ensuring the development of Digital Literacy in higher education curricula. in Proceedings of 

ASCILITE 2014 - Annual Conference of the Australian Society for Computers in Tertiary Education. 2014. 

69. Meza, J., et al., Fostering collective intelligence education, in Lecture Notes of the Institute for Computer 

Sciences, Social-Informatics and Telecommunications Engineering, LNICST. 2016. p. 165-172. 

70. Monteiro, A. and C. Leite, Inclusive digital online environments as a device for pedagogic differentiation: A 

taxonomy proposal. Journal of E-Learning and Knowledge Society, 2016. 12(4): p. 25-37. 

71. Morton, K. and Y. Qu. A feedback effectiveness-oriented math word problem E-tutor for E-learning 

environment. in Proceedings - IEEE 15th International Conference on Advanced Learning Technologies: 

Advanced Technologies for Supporting Open Access to Formal and Informal Learning, ICALT 2015. 2015. 

72. O., A.T. and C. S. Computers in Homes (CIH): Enabling Community Access to Internet and ICT? in 2014 

International Conference on Teaching and Learning in Computing and Engineering. 2014. 

73. Odunaike, S.A., O.O. Olugbara, and S.O. Ojo. E-learning implementation Critical Success Factors. in Lecture 

Notes in Engineering and Computer Science. 2013. 

74. Oktavia, T., et al., Knowledge management and social learning integration: A conceptual model for higher 

education. Far East Journal of Electronics and Communications, 2016. 16(4): p. 809-822. 

75. Ouadoud, M., et al. Studying and comparing the free e-learning platforms. in Colloquium in Information 

Science and Technology, CIST. 2017. 

76. Paa, L. and N. Ates, Critical success factors of e-learning scenarios for erp end-user training. Lecture Notes 

in Information Systems and Organisation, 2013. 4: p. 87-100. 



  

260 

 

77. Panjaburee, P. and N. Srisawasdi. Criteria and strategies for applying concept-effect relationship model in 

technological personalized learning environment. in Workshop Proceedings of the 21st International 

Conference on Computers in Education, ICCE 2013. 2013. 

78. Parsazadeh, N., R. Ali, and N.M.M. Zainuddin. Technological aspects of e-learning system in Malaysian 

context. in Proceedings - 2014 International Conference on Teaching and Learning in Computing and 

Engineering, LATICE 2014. 2014. 

79. Pereira, L., A. Jorge, and M.J. Brites, Media education competitions: An efficient strategy for digital literacies? 

Italian Journal of Sociology of Education, 2017. 9(1): p. 77-92. 

80. Pettersson, F., On the issues of digital competence in educational contexts – a review of literature. Education 

and Information Technologies, 2017: p. 1-17. 

81. Pifarré, M., et al., Developing Technological and Pedagogical Affordances to Support the Collaborative 

Process of Inquiry-Based Science Education, in Digital Systems for Open Access to Formal and Informal 

Learning. 2014. p. 159-180. 

82. Pišútová, K. Eleaming in practice - Case of Comenius University. in ICETA 2015 - 13th IEEE International 

Conference on Emerging eLearning Technologies and Applications, Proceedings. 2016. 

83. Raghavendra, N. and R. Rajini. A qualified analysis of traditional and technology assisted learning - An IT 

industry outlook. in AICERA 2012 - Annual International Conference on Emerging Research Areas: Innovative 

Practices and Future Trends. 2012. 

84. Rangel-García, J. and J. Buenabad-Chávez. Designing elearning models: The agora framework. in CSEDU 

2012 - Proceedings of the 4th International Conference on Computer Supported Education. 2012. 

85. Safie, N. and S. Aljunid, E-learning initiative capacity building for healthcare workforce of developing 

countries. Journal of Computer Science, 2013. 9(5): p. 583-591. 

86. Said, M.N.H.B.M., M. Forret, and C. Eames. Online Collaborative Learning in Tertiary ICT Education: 

Constraints and Suggestions for Improvement. in 2013 International Conference on Informatics and Creative 

Multimedia. 2013. 

87. Said, M.N.H.M., M. Forret, and C. Eames, Analysis of contradictions in online collaborative learning using 

activity theory as analytical framework. Jurnal Teknologi (Sciences and Engineering), 2014. 68(2): p. 57-63. 

88. Sekhaolelo, L. and B.M. Kalema. Social networks as a tool for teaching and learning at high schools. in 2015 

IEEE Conference on e-Learning, e-Management, and e-Services, IC3e 2015. 2016. 

89. Shafique, F. Architecture of a nation-wide educational information system infrastructure: A systematic 

review. in Proceedings - 2013 4th International Conference on e-Learning Best Practices in Management, 

Design and Development of e-Courses: Standards of Excellence and Creativity, ECONF 2013. 2013. 

90. Simonics, I. Changing of multimedia elements in eLearning development. in 2013 IEEE 11th International 

Conference on Emerging eLearning Technologies and Applications (ICETA). 2013. 

91. Singh, K., J. Schrape, and J. Kelly. Emerging strategies for a sustainable approach to professional 

development. in ASCILITE 2012 - Annual conference of the Australian Society for Computers in Tertiary 

Education. 2012. 

92. Soliman, F. Role of cloud systems as a global innovation crucible. in 2012 IEEE Symposium on E-Learning, E-

Management and E-Services, IS3e 2012. 2012. 

93. Sorgenfrei, C., et al. The impact of learner control on E-learning effectiveness: Towards a theoretical model. 

in International Conference on Information Systems (ICIS 2013): Reshaping Society Through Information 

Systems Design. 2013. 

94. Stepanyan, K., A. Littlejohn, and A. Margaryan, Sustainable e-Learning: Toward a coherent body of 

knowledge. Educational Technology and Society, 2013. 16(2): p. 91-102. 

95. Stergioulas, L., et al. Evaluating E-learning platforms for schools: Use and usability, user acceptance, and 

impact on learning. in Proceedings - IEEE 14th International Conference on Advanced Learning Technologies, 

ICALT 2014. 2014. 



  

261 

 

96. Sunkpho, J., P. Khaemasunun, and J. Tubtimhin. Thailand new ICT Master Plan to promote ICT innovations 

and services for e-Ageing. in ACM International Conference Proceeding Series. 2014. 

97. Swann, J. and P. Albion. Caring dialogue: A step toward realising the dream of online learning communities. 

in 30th Annual conference on Australian Society for Computers in Learning in Tertiary Education, ASCILITE 

2013. 2013. 

98. Swanson, J.A. The impact of technology integration upon collegiate pedagogy from the lens of multiple 

disciplines. in Proceedings of the 13th International Conference on Cognition and Exploratory Learning in 

the Digital Age, CELDA 2016. 2016. 

99. Tang, S.F. Creating a sustainable continuous feedback and development ecosystem in higher education. in 

ACM International Conference Proceeding Series. 2017. 

100. Thanji, M. and S. Vasantha, A study on drivers and barriers of consumer adoption towards E-Commerce 

offerings for education. Indian Journal of Science and Technology, 2016. 9(32). 

101. Thanji, M. and S. Vasantha, ICT factors influencing consumer adoption of e-commerce offerings for 

education. Indian Journal of Science and Technology, 2016. 9(32). 

102. Titan, A. Effendi, and Trivena. Online training effect on employee skills development. in 2014 2nd 

International Conference on Information and Communication Technology, ICoICT 2014. 2014. 

103. Tuamsuk, K. and M. Subramaniam, The current state and influential factors in the development of digital 

literacy in Thailand’s higher education. Information and Learning Science, 2017. 118(5-6): p. 235-251. 

104. van Ingen, E. and U. Matzat, Inequality in mobilizing online help after a negative life event: the role of 

education, digital skills, and capital-enhancing Internet use. Information Communication and Society, 2018. 

21(4): p. 481-498. 

105. Vie, S., Training Online Technical Communication Educators to Teach with social media: Best Practices and 

Professional Recommendations. Technical Communication Quarterly, 2017. 26(No. 3): p. 344-359. 

106. Wakelam, E., et al. The potential for using artificial intelligence techniques to improve e-learning systems. in 

Proceedings of the European Conference on e-Learning, ECEL. 2015. 

107. Wang, R. and Y. Lin, Push-pull factors of E-Learning in the hotel industry. Industrial Management and Data 

Systems, 2014. 114(8): p. 1169-1185. 

108. Wei, L. A research of college English self-learning based on internet supporting factors. in Proceedings - 2016 

International Conference on Robots and Intelligent System, ICRIS 2016. 2016. 

109. Wesiak, G., M. Al-Smadi, and C. Gutl. Towards an integrated assessment model for complex learning 

ressources: Findings from an expert validation. in 2012 15th International Conference on Interactive 

Collaborative Learning, ICL 2012. 2012. 

110. Willey, K. Combining a collaborative learning framework with an e-learning tool to improve learning and 

professional development in blended learning environments. in FTC 2016 - Proceedings of Future 

Technologies Conference. 2017. 

111. Winarno, S., K.S. Muthu, and L.S. Ling. A proposed conceptual framework for computer network multimedia 

learning integrated with direct problem-based learning approach. in Proceedings - 2016 International 

Seminar on Application of Technology for Information and Communication, ISEMANTIC 2016. 2017. 

112. Ying, Y., Q. Jiang, and H. Wang, Embedding the social features into e-learning system: A review, in Lecture 

Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 

Bioinformatics). 2017. p. 257-265. 

113. Zanjani, N., et al., LMS Acceptance: The Instructor Role. Asia-Pacific Education Researcher, 2016. 25(4): p. 

519-526. 

114. Zanjani, N., S. Nykvist, and S. Geva. Do students and lecturers actively use collaboration tools in learning 

management systems? in Proceedings of the 20th International Conference on Computers in Education, ICCE 

2012. 2012. 

115. Zarei, B., et al., An e-government capability model for government employees. International Journal of 

Business Information Systems, 2014. 16(2): p. 154-176. 



  

262 

 

Papers included in analysis for RQ2 and RQ3 

1. Abazi-Bexheti, L., et al. (2013). Online testing module in LMS. Proceedings of the International 

Conference on Information Technology Interfaces, ITI. 

2. Abdelaziz, H. A. (2012). "D4 S4: A four dimensions instructional strategy for web-based and blended 

learning." Turkish Online Journal of Distance Education 13(4): 1-16. 

3. Ahmed, A. A. A., et al. (2013). Online library adoption in Bangladesh: An empirical study. Proceedings - 2013 

4th International Conference on e-Learning Best Practices in Management, Design and Development of e-

Courses: Standards of Excellence and Creativity, ECONF 2013. 

4. Al Alhareth, Y. S. (2014). "E-learning accessibility for Saudi women." International Journal of Emerging 

Technologies in Learning 9(4): 65-67. 

5. Al Zoubib, A. I. S. and M. Z. Jali (2014). An integrated success adoption model for examining E-learning 

among adult workers in Jordan. 2014 International Conference on Computer and Information Sciences, IC-

COINS 2014 - A Conference of World Engineering, Science and Technology Congress, ESTCON 2014 - Pro-

ceedings. 

6. Alhabeeb, A. and J. Rowley (2017). "Critical success factors for eLearning in Saudi Arabian universities." In-

ternational Journal of Educational Management 31(2): 131-147. 

7. Alharthi, A., et al. (2017). "An exploratory study for investigating the critical success factors for cloud migra-

tion in the Saudi Arabian higher education context." Telematics and Informatics 34(2): 664-678. 

8. Alkhattabi, M. (2015). Usability evaluation of Tadarus: Student perceptions. Procedia Computer Science. 

9. Almahasheer, M. B. (2016). A study of faculty motivation to develop and deliver a basic blended e-course in 

community college at the University of Dammam, Saudi Arabia. Proceedings of 2016 SAI Computing Confer-

ence, SAI 2016. 

10. Almansuri, A. A. and R. A. Elmansuri (2015). Utilizing E-learning systems in the Libyan universities: Case 

study; Tripoli University, faculty of engineering. Proceedings of the International Conference on e-Learning 

2015, E-LEARNING 2015 - Part of the Multi Conference on Computer Science and Information Systems 2015. 

11. Al-Marzouqi, A. H. and W. K. Ahmed (2016). "Experimenting E-learning for postgraduate courses." Interna-

tional Journal of Emerging Technologies in Learning 11(4): 126-130. 

12. Alves, P., et al. (2014). Open educational resources: Higher education students' knowledge and use. Pro-

ceedings of the European Conference on e-Learning, ECEL. 

13. Armfield, D. M., et al. (2012). Technical communication education in a digital, visual world. 2012 IEEE Inter-

national Professional Communication Conference. 

14. Balakrishnan, V. (2014). "Using social networks to enhance teaching and learning experiences in higher 

learning institutions." Innovations in Education and Teaching International 51(6): 595-606. 

15. Baldiris, S., et al. (2017). Co-evaluation, to scaffold the creation of open educational resources. Lecture 

Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 

Bioinformatics). 10473 LNCS: 168-176. 

16. Barbas, M. P., et al. (2014). Online social networks and computer skills of university students. Proceedings 

of the International Conference e-Learning 2014 - Part of the Multi Conference on Computer Science and 

Information Systems, MCCSIS 2014. 

17. Barth, M. and S. Burandt (2013). "Adding the "e-" to Learning for Sustainable Development: Challenges and 

Innovation." Sustainability (Switzerland) 5(6): 2609-2622. 

18. Basha, A. D., et al. (2013). A sight on the use of ICT resources for e-learning in the Iraqi Higher Education 

Institutions (IHEI): A framework for the use of ICT in e-learning. Proceedings - International Conference on 

Intelligent Systems, Modelling and Simulation, ISMS. 

19. Benghet, M. and M. Helfert (2014). Factors influencing the acceptance of e-learning adoption in Libya's 

higher education institutions. Proceedings of the International Conference e-Learning 2014 - Part of the 

Multi Conference on Computer Science and Information Systems, MCCSIS 2014. 



  

263 

 

20. Bin Mohamad Said, M. N. H., et al. (2013). Online collaborative learning in tertiary ICT education: Constraints 

and suggestions for improvement. Proceedings - 2013 International Conference on Informatics and Creative 

Multimedia, ICICM 2013. 

21. Birzina, R., et al. (2012). "E-learning as a challenge for widening of opportunities for improvement of stu-

dents' generic competences." E-Learning and Digital Media 9(2): 130-142. 

22. Blom, D., et al. (2014). "Knowledge sharing: Exploring institutional policy and educator practice through 

eportfolios in music and writing." Electronic Journal of e-Learning 12(2): 138-148. 

23. Bonometti, S. (2014). A cross-media environment for teacher training. ACM International Conference Pro-

ceeding Series. 

24. Bright, S. (2012). Elearning lecturer workload: Working smarter or working. ASCILITE 2012 - Annual confer-

ence of the Australian Society for Computers in Tertiary Education. 

25. Carl, A. and S. Strydom (2017). "e-Portfolio as reflection tool during teaching practice: The interplay between 

contextual and dispositional variables." South African Journal of Education 37(1). 

26. Cegarra-Navarro, J. G. and F. J. C. Rodríguez (2012). "Factors affecting the use of an E-learning portal at 

university." Journal of Educational Computing Research 46(1): 85-103. 

27. Chandran, D. and A. M. Alammari (2016). Knowledge management and its impact on knowledge sharing 

adoption in e-learning communites in Saudi Universites. 25th International Conference on Information Sys-

tems Development, ISD 2016. 

28. Chang, J. W., et al. (2016). Impacts of using creative thinking skills and open data on programming design in 

a computer-supported collaborative learning environment. Proceedings - IEEE 16th International Confer-

ence on Advanced Learning Technologies, ICALT 2016. 

29. Choi, J., et al. (2015). "Computing education in Korea-current issues and endeavors." ACM Transactions on 

Computinig Education 15(2). 

30. Clarida, B. H., et al. (2013). Strategies for digital inclusion-towards a pedagogy for embracing student diver-

sity with online learning. Proceedings of the European Conference on e-Learning, ECEL. 

31. Colasante, M. and J. Lang (2012). Can a media annotation tool enhance online engagement with learning? 

A multi-case work-in-progress report. CSEDU 2012 - Proceedings of the 4th International Conference on 

Computer Supported Education. 

32. Daneshgar, F., et al. (2012). A theoretical model of e-learning ability to support attainment of students' 

graduate attributes. Proceedings - Pacific Asia Conference on Information Systems, PACIS 2012. 

33. Daud, M. Y. and F. Khalid (2014). "Nurturing the 21st century skills among undergraduate students through 

the application and development of weblog." International Education Studies 7(13): 123-129. 

34. Devaux, A., et al. (2017). Digital learning's role in enabling inclusive skills development for a connected 

world. CEUR Workshop Proceedings. 

35. Du, X., et al. (2017). A study on evaluation of online discussion forums in cloud learning environment. PIC 

2016 - Proceedings of the 2016 IEEE International Conference on Progress in Informatics and Computing. 

36. Duma, L. and E. Monda (2013). "Impact of ICT based education on the information society." Journal of Fu-

tures Studies 18(1): 41-62. 

37. El Hadi Latreche, M., et al. (2012). E-learning and the quality of the transversal teachings in higher education: 

Case of Mentouri University of Constantine. 2012 International Conference on Education and e-Learning 

Innovations, ICEELI 2012. 

38. Farid, S., et al. (2015). "Identification and prioritization of critical issues for the promotion of e-learning in 

Pakistan." Computers in Human Behavior 51(PA): 161-171. 

39. Feng, X. and H. Fang (2017). "An english teaching method based on network technology platform." Boletin 

Tecnico/Technical Bulletin 55(12): 221-226. 

40. Freire, L. L., et al. (2012). "A literature review about usability evaluation methods for e-learning platforms." 

Work 41(SUPPL.1): 1038-1044. 

41. Gallagher, S. and A. Sixsmith (2016). A management framework for elearning information systems imple-

mentation. Proceedings of the 27th International Business Information Management Association 



  

264 

 

Conference - Innovation Management and Education Excellence Vision 2020: From Regional Development 

Sustainability to Global Economic Growth, IBIMA 2016. 

42. Garita, C. and M. Chacón-Rivas (2012). TEC Digital: A case study of an e-learning environment for higher 

education in Costa Rica. 2012 International Conference on Information Technology Based Higher Education 

and Training (ITHET). 

43. Gómez-Rey, P., et al. (2016). "The impact of cultural dimensions on online learning." Educational Technology 

and Society 19(4): 225-238. 

44. Gui, M., et al. (2017). "Digital well-being. Developing a new theoretical tool for media literacy research." 

Italian Journal of Sociology of Education 9(1): 155-173. 

45. Hadjerrouit, S. (2012). Using wikis to foster collaborative writing: Exploring influencing factors to successful 

implementation. IADIS International Conference on Cognition and Exploratory Learning in Digital Age, 

CELDA 2012. 

46. Hernández-Sellés, N., et al. (2014). "Planning collaborative learning in virtual environments." Comunicar 

21(42): 25-32. 

47. Hu, M. and H. Li (2017). Student engagement in online learning: A review. Proceedings - 2017 International 

Symposium on Educational Technology, ISET 2017. 

48. Hu, Q. and Y. Huang (2015). The design of open learner model to improve interaction of peer assessment in 

online learning. 10th International Conference on Computer Science and Education, ICCSE 2015. 

49. Huang, X. G. (2016). Online Learning Community and its Application in the Occupational Training of College 

Teachers. MATEC Web of Conferences. 

50. Hwang, Y. (2014). "Understanding social influence theory and personal goals in e-learning." Information 

Development 32(3): 466-477. 

51. Ijtihadie, R. M., et al. (2012). "Dynamic content synchronization between learning management systems 

over limited bandwidth network." Human-centric Computing and Information Sciences 2(1): 1-16. 

52. Isabirye, A. K. and N. Dlodlo (2014). "Perceived inhibitors of innovative E-learning teaching practice at a 

South African university of technology." Mediterranean Journal of Social Sciences 5(4): 390-398. 

53. Ishkov, A. and M. Leontiev (2015). Interactive teaching methods in small groups of bachelors and construc-

tion specialists. Procedia Engineering. 

54. Jefferies, A. and M. Cubric (2013). Planning for success in introducing and embedding technology to enhance 

learning. Proceedings of the European Conference on e-Learning, ECEL. 

55. Jimoyiannis, A. and D. Roussinos (2017). "Students’ collaborative patterns in a wiki-authoring project: To-

wards a theoretical and analysis framework." Journal of Applied Research in Higher Education 9(1): 24-39. 

56. Jirgensons, M. (2015). The capabilities approach as a lifelong competency assessment framework. CSEDU 

2015 - 7th International Conference on Computer Supported Education, Proceedings. 

57. Jun, W. and S. K. Hong (2014). "A study on development of quality standards of educational smart contents." 

KSII Transactions on Internet and Information Systems 8(6): 2152-2170. 

58. Kapetanovic, I., et al. (2012). Integration of streaming and digital signage technology for higher education. 

2012 20th Telecommunications Forum, TELFOR 2012 - Proceedings. 

59. Karamanos, N. and P. Gibbs (2012). "A model for student adoption of online interactivity." Research in Post-

Compulsory Education 17(3): 321-334. 

60. Kim, K., et al. (2012). "The Impact of CMS Quality on the Outcomes of E-learning Systems in Higher Educa-

tion: An Empirical Study." Decision Sciences Journal of Innovative Education 10(4): 575-587. 

61. Kite, J. and P. Phongsavan (2017). "Evaluating standards-based assessment rubrics in a postgraduate public 

health subject." Assessment and Evaluation in Higher Education 42(6): 837-849. 

62. Klampfer, A. and T. Köhler (2013). E-portfolios@teacher training: An evaluation of technological and moti-

vational factors. Proceedings of the International Conference e-Learning 2013. 

63. Kong, S. C. and Y. Song (2015). "An experience of personalized learning hub initiative embedding BYOD for 

reflective engagement in higher education." Computers and Education 88: 227-240. 



  

265 

 

64. Kucerka, D., et al. (2013). Research in engineering pedagogy. 2013 International Conference on Interactive 

Collaborative Learning, ICL 2013. 

65. Kurcz, J. M., et al. (2015). Improving Communication and Project Management through an Adaptive Collab-

orative Learning System. 2015 IEEE 15th International Conference on Advanced Learning Technologies. 

66. Lamanauskas, V., et al. (2017). "Social influence and dependence in the Facebook use by Romanian and 

lithuanian university students." Problems of Education in the 21st Century 75(4): 354-365. 

67. Lane, S. and A. Karatsolis (2015). Engineering 'reasoning diagrams': A new tool for visualizing engineering 

reasoning to improve engineering communication instruction. IEEE International Professional Communica-

tion Conference. 

68. Lee, K. S. and W. Chen (2017). "A long shadow: Cultural capital, techno-capital and networking skills of col-

lege students." Computers in Human Behavior 70: 67-73. 

69. Lian, Y., et al. (2017). Study on influencing factors and prediction based on random forest of doctoral dis-

sertations. ACM International Conference Proceeding Series. 

70. Lim, J. (2013). Reflection paper on a ubiqutous english vocabulary learning system: Evidence of active/pas-

sive attitude vs. Usefulness/ease-of-use. IADIS International Conference on Cognition and Exploratory 

Learning in Digital Age, CELDA 2013. 

71. Lipczynska, S., et al. (2015). "Learning to teach: How a formal teaching qualification improved our practice." 

Health Information and Libraries Journal 32(3): 247-251. 

72. Liu, K. S. and S. L. Hsueh (2016). "Effects of digital teaching on the thinking styles and the transfer of learning 

of the students in department of interior design." Eurasia Journal of Mathematics, Science and Technology 

Education 12(6): 1697-1706. 

73. López-Chao, V., et al. (2017). Analysis of the relaton between it school design and the lack of teaching 

method based on digital competence. ACM International Conference Proceeding Series. 

74. Makkar, L., et al. (2016). Impact of e-Learning on students: A proposal and evaluation of enhanced e-learn-

ing model to increase the academic performance of university students. 2016 6th International Conference 

on Digital Information Processing and Communications, ICDIPC 2016. 

75. Maldonado Mahauad, J. J., et al. (2016). "Educational Repositories: Study of the Current Situation and Strat-

egies to Improve Their Effective Use at Ecuadorian Universities." Revista Iberoamericana de Tecnologias del 

Aprendizaje 11(2): 79-86. 

76. Martín-Rodríguez, Ó., et al. (2015). "The main components of satisfaction with e-learning." Technology, 

Pedagogy and Education 24(2): 267-277. 

77. Martins, J. T. and M. Baptista Nunes (2016). "Academics’ e-learning adoption in higher education institu-

tions: a matter of trust." Learning Organization 23(5): 299-331. 

78. McGill, T. J., et al. (2014). "Critical success factors for the continuation of e-learning initiatives." Internet and 

Higher Education 22: 24-36. 

79. McMahon, M. (2014). Ensuring the development of Digital Literacy in higher education curricula. Proceed-

ings of ASCILITE 2014 - Annual Conference of the Australian Society for Computers in Tertiary Education. 

80. Memeti, A., et al. (2014). Integration of several university E-services in the cloud. Proceedings - UKSim-AMSS 

8th European Modelling Symposium on Computer Modelling and Simulation, EMS 2014. 

81. Mesquita, A., et al. (2016). Customized learning environment: A new approach. Iberian Conference on In-

formation Systems and Technologies, CISTI. 

82. Miguel, J., et al. (2015). A Knowledge Management Process to Enhance Trustworthiness-based Security in 

On-line Learning Teams. Proceedings - 2015 International Conference on Intelligent Networking and Collab-

orative Systems, IEEE INCoS 2015. 

83. Miranda, P., et al. (2014). From information systems to e-Learning 3.0 systems's critical success factors: A 

framework proposal. Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial In-

telligence and Lecture Notes in Bioinformatics). 8523 LNCS: 180-191. 



  

266 

 

84. Mohamed Azmi, H., et al. (2012). "Assessment of students' perceptions towards e-learning management 

system (e-LMS) in a malaysian pharmacy school: A descriptive study." Malaysian Journal of Public Health 

Medicine 12(1): 14-20. 

85. Monteiro, A. and C. Leite (2016). "Inclusive digital online environments as a device for pedagogic differen-

tiation: A taxonomy proposal." Journal of E-Learning and Knowledge Society 12(4): 25-37. 

86. Morze, N., et al. (2017). E-learning managers training at universities: Projection, design, and efficiency indi-

cators. CEUR Workshop Proceedings. 

87. Muñoz Carril, P. C., et al. (2013). "Pedagogical roles and competencies of university teachers practicing in 

the E-learning environment." International Review of Research in Open and Distance Learning 14(3): 462-

487. 

88. Naveed, Q. N., et al. (2017). "Barriers effecting successful implementation of E-learning in Saudi Arabian 

Universities." International Journal of Emerging Technologies in Learning 12(6): 94-107. 

89. Ngan, S. C. and K. M. Y. Law (2015). "Exploratory Network Analysis of Learning Motivation Factors in e-

Learning Facilitated Computer Programming Courses." Asia-Pacific Education Researcher 24(4): 705-717. 

90. O'Donnell, E., et al. (2015). "A review of personalised e-learning: Towards supporting learner diversity." 

International Journal of Distance Education Technologies 13(1): 22-47. 

91. Odunaike, S. A., et al. (2013). E-learning implementation Critical Success Factors. Lecture Notes in Engineer-

ing and Computer Science. 

92. Orford, D. and G. Kefalidou (2013). Electronic lecturing and teaching aid using collaborative smart phones. 

Proceedings of 2013 Science and Information Conference, SAI 2013. 

93. Ouadoud, M., et al. (2018). "LeaderTICE: A platforms recommendation system based on a comparative and 

evaluative study of free e-learning platforms." International Journal of Online Engineering 14(1): 132-161. 

94. Ouadoud, M., et al. (2017). Studying and comparing the free e-learning platforms. Colloquium in Infor-

mation Science and Technology, CIST. 

95. Paa, L. and N. Ates (2013). "Critical success factors of e-learning scenarios for erp end-user training." Lecture 

Notes in Information Systems and Organisation 4: 87-100. 

96. Paiva, J., et al. (2016). "The shift from "e-learning" to "learning": Invisible technology and the dropping of 

the "e"." British Journal of Educational Technology 47(2): 226-238. 

97. Palaigeorgiou, G., et al. (2017). Learning with Drones: Flying Windows for Classroom Virtual Field Trips. Pro-

ceedings - IEEE 17th International Conference on Advanced Learning Technologies, ICALT 2017. 

98. Parsazadeh, N., et al. (2014). Technological aspects of e-learning system in Malaysian context. Proceedings 

- 2014 International Conference on Teaching and Learning in Computing and Engineering, LATICE 2014. 

99. Paule-Ruiz, M., et al. (2013). Voice interactive learning: A framework and evaluation. Annual Conference on 

Innovation and Technology in Computer Science Education, ITiCSE. 

100. Putu Ramayasa, I. (2015). "Evaluation model of success and acceptance of e-learning." Journal of Theoretical 

and Applied Information Technology 82(3): 462-469. 

101. Queirós, R. and J. P. Leal (2012). Programming exercises evaluation systems: An interoperability survey. 

CSEDU 2012 - Proceedings of the 4th International Conference on Computer Supported Education. 

102. Qureshi, I. A., et al. (2014). "Facebook as e-learning tool for higher education institutes." Knowledge Man-

agement and E-Learning 6(4): 440-448. 

103. Radovan, M. and M. Perdih (2016). "Developing guidelines for evaluating the adaptation of accessible web-

based learning materials." International Review of Research in Open and Distance Learning 17(4): 166-181. 

104. Rahman, N. A. A. and N. H. A. Hamid (2017). E-learning service quality. International Conference on Research 

and Innovation in Information Systems, ICRIIS. 

105. Rashid, A. H. A., et al. (2016). Enhancing collaborative reasoning skills in online learning. 2015 IEEE Confer-

ence on e-Learning, e-Management, and e-Services, IC3e 2015. 

106. Razali, S. N., et al. (2015). Factors affecting the effective online collaborative learning environment. Ad-

vances in Intelligent Systems and Computing. 355: 215-224. 



  

267 

 

107. Rehatschek, H., et al. (2013). "Introduction of eLectures at the Medical University of Graz - Results and ex-

periences from a pilot trial." International Journal of Emerging Technologies in Learning 8(SPL.ISSUE): 29-

36. 

108. Renee Staines, Z. and M. Lauchs (2013). "The use of Facebook in tertiary education: Case study of a unit-

related Facebook page in a university justice class." Interactive Technology and Smart Education 10(4): 285-

296. 

109. Restrepo, E. G. Y., et al. (2016). Enhanced affective factors management for HEI students dropout preven-

tion. Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lec-

ture Notes in Bioinformatics). 9753: 675-684. 

110. Romi, I. M. (2017). "A model for e-learning systems sueeess: Systems, determinants, and performance." 

International Journal of Emerging Technologies in Learning 12(10): 4-20. 

111. Sadeck, O. (2016). A continuum of teachers' e-Learning practices. Proceedings of the International Confer-

ence on e-Learning, ICEL. 

112. Safie, N. and S. Aljunid (2013). "E-learning initiative capacity building for healthcare workforce of developing 

countries." Journal of Computer Science 9(5): 583-591. 

113. Said, M. N. H. M., et al. (2014). "Analysis of contradictions in online collaborative learning using activity 

theory as analytical framework." Jurnal Teknologi (Sciences and Engineering) 68(2): 57-63. 

114. Segeč, P., et al. (2015). The integration of WebRTC and SIP: Way of enhancing real-time, interactive multi-

media communication. ICETA 2014 - 12th IEEE International Conference on Emerging eLearning Technolo-

gies and Applications, Proceedings. 

115. Selim, H. M. and A. Chiravuri (2015). "Identification of factors affecting university instructors' adoption of 

hybrid e-learning." International Journal of Innovation and Learning 17(4): 486-515. 

116. Silius, K., et al. (2014). A tool for evaluating social media enhanced learning environments. IEEE Global En-

gineering Education Conference, EDUCON. 

117. Singh, K., et al. (2012). Emerging strategies for a sustainable approach to professional development. 

ASCILITE 2012 - Annual conference of the Australian Society for Computers in Tertiary Education. 

118. Smith, J. J. and H. C. Greene (2013). "Pre-service teachers use e-learning technologies to enhance their 

learning." Journal of Information Technology Education:Research 12(1): 121-140. 

119. Smyrnova-Trybulska, E. (2016). "Some aspects of increasing the effectiveness and comfort of the scientific 

and educational process in university electronic environment - A research report." New Educational Review 

45(3): 259-270. 

120. Soh, B. P., et al. (2013). "E-tutorial improves students' ability to detect lesions." Radiologic Technology 85(1): 

17-26. 

121. Somabut, A. and S. Chaijaroen (2017). Taxonomy for the Design and Development of Learning Environments 

to Enhance Digital Literacy in Higher Education. Proceedings - 2017 6th IIAI International Congress on Ad-

vanced Applied Informatics, IIAI-AAI 2017. 

122. Souleles, N. (2012). "Perceptions of undergraduate Graphic Design students on the educational potential of 

Facebook." Research in Learning Technology 20(3): 241-252. 

123. Starcic, A. I., et al. (2017). "Students' attitudes on social network sites and their actual use for career man-

agement competences and professional identity development." International Journal of Emerging Technol-

ogies in Learning 12(5): 65-81. 

124. Swann, J. and P. Albion (2013). Caring dialogue: A step toward realising the dream of online learning com-

munities. 30th Annual conference on Australian Society for Computers in Learning in Tertiary Education, 

ASCILITE 2013. 

125. Swanson, J. A. (2016). The impact of technology integration upon collegiate pedagogy from the lens of mul-

tiple disciplines. Proceedings of the 13th International Conference on Cognition and Exploratory Learning in 

the Digital Age, CELDA 2016. 

126. Tang, S. F. (2017). Creating a sustainable continuous feedback and development ecosystem in higher edu-

cation. ACM International Conference Proceeding Series. 



  

268 

 

127. Terkowsky, C. and T. Haertel (2013). Where have all the inventors gone? Fostering creativity in engineering 

education with remote lab learning environments. IEEE Global Engineering Education Conference, EDUCON. 

128. Thanji, M. and S. Vasantha (2016). "A study on drivers and barriers of consumer adoption towards E-Com-

merce offerings for education." Indian Journal of Science and Technology 9(32). 

129. Tuamsuk, K. and M. Subramaniam (2017). "The current state and influential factors in the development of 

digital literacy in Thailand’s higher education." Information and Learning Science 118(5-6): 235-251. 

130. Tuul, S., et al. (2016). "E-learning in Mongolian higher education." International Review of Research in Open 

and Distance Learning 17(2): 181-197. 

131. Villar-Onrubia, D. and B. Rajpal (2016). "Online international learning: Internationalising the curriculum 

through virtual mobility at Coventry University." Perspectives: Policy and Practice in Higher Education 20(2-

3): 75-82. 

132. Willis, K. S. and G. Corino (2014). Shifting contexts: Investigating the role of context in the use of ubiquitous 

computing for design-based learning. Proceedings of the 10th International Conference on Mobile Learning 

2014, ML 2014. 

133. Xu, L. (2017). "Study on the application effect of multimedia CAI technology in university physical class and 

teaching evaluation." Boletin Tecnico/Technical Bulletin 55(18): 331-337. 

134. Zanjani, N., et al. (2016). "LMS Acceptance: The Instructor Role." Asia-Pacific Education Researcher 25(4): 

519-526. 

135. Zanjani, N., et al. (2017). "The important elements of LMS design that affect user engagement with e-learn-

ing tools within LMSs in the higher education sector." Australasian Journal of Educational Technology 33(1): 

19-31. 

136. Zanjani, N., et al. (2012). Do students and lecturers actively use collaboration tools in learning management 

systems? Proceedings of the 20th International Conference on Computers in Education, ICCE 2012. 

137. Zhestkova, E. (2017). Subject information and educational environment as means of formation of infor-

mation and communication competence of future professionals. Vide. Tehnologija. Resursi - Environment, 

Technology, Resources. 

  

Papers included in analysis for RQ4 (2017) 

1. Adisa, R.S., et al. A Study of Computer-based ICT Competency in the Social Science Sub-sector of the 
Nigerian Higher Education System. in 21st Saudi Computer Society National Computer Conference, NCC 
2018. 2018. 

2. Asiyai, R.I., Assessment of information and communication technology integration in teaching and 
learning in institutions of higher learning. International Education Studies, 2014. 7(2): p. 25-36. 

3. Betiang, L. and B. Akpan, The African writer at digital cross-roads: A preliminary interrogation of literary 
production in Nigeria/the global south within 21st century media convergence. KOME, 2018. 6(1): p. 14-
31. 

4. Ojeniyi, A.O. and A.E. Adetimirin, ICT literacy skills and electronic information resources use by lecturers 
in two private universities in Oyo State, Nigeria. Library Philosophy and Practice, 2016. 2016(1). 

5. Omeluzor, S.U. and G.O. Oyovwe-Tinuoye, Assessment of information and communication technology 
for selective dissemination of information and current awareness services: A case study of university 
libraries in the south-west zone of Nigeria. Evidence Based Library and Information Practice, 2017. 
12(4): p. 233-249. 

6. Ukwoma, S.C., N.E. Iwundu, and I.E. Iwundu, Digital literacy skills possessed by students of UNN, impli-
cations for effective learning and performance: A study of the MTN Universities Connect Library. New 
Library World, 2016. 117(11-12): p. 702-720. 

 



  

269 

 

Papers included in analysis for RQ4 (2023) 
1. Adetimirin, A. (2016). Female Lecturers’ Perception of ICT Integration for Teaching and Learning in Univer-

sity of Ibadan, Nigeria. International Journal of Information and Communication Technology Education, 

12(1), 11–21.  

2. Adisa, R. S., Adisa, M. Y., Usman, T., & Barau, A. A. (2018, April). A Study of Computer-based ICT Competency 

in the Social Science Sub-sector of the Nigerian Higher Education System. 2018 21st Saudi Computer Society 

National Computer Conference (NCC).  

3. Aduloju, T. E. (2019). Content analysis of the reflection of media literacy in communication curricula of select 

Nigerian universities. World of Media. Journal of Russian Media and Journalism Studies, 1(3), 66–85.  

4. Amuche, A. E., Ngwuchukwa, M. N., Ihekwoaba, E. C., & Okwor, R. N. (2020). Influence of ICT literacy Skills 

on Research Publication of Librarians in Federal Universities in South-East Nigeria. Library Philosophy and 

Practice, 1–19.  

5. Asiyai, R. I. (2014). Assessment of Information and Communication Technology Integration in Teaching and 

Learning in Institutions of Higher Learning. International Education Studies, 7(2).  

6. Baro, E. E., Obaro, O. G., & Aduba, E. D. (2019). An assessment of digital literacy skills and knowledge-based 

competencies among librarians working in university libraries in Africa. Digital Library Perspectives, 35(3/4), 

172–192.  

7. Betiang, L., & Akpan, B. (2018). The African Writer at Digital Cross-Roads: A Preliminary Interrogation of 

Literary Production in Nigeria/the Global South within 21st Century Media Convergence. KOME, 6(1), 14–

31.  

8. Edewor, N. (2020). Capacity Building Efforts to Develop Digital Innovation Competencies among Librarians 

in Nigeria. Journal of Library Administration, 60(3), 316–330.  

9. Enakrire, R. T. (2021). Data literacy for teaching and learning in higher education institutions. Library Hi Tech 

News, 38(2), 1–7.  

10. Itsekor, V., & Iwu-james, J. (2012). INFLUENCE OF DIGITAL LITERACY ON CAREER PROGRESSION AND WORK 

MOTIVATION OF ACADEMIC LIBRARY STAFF IN SOUTH-WEST, NIGERIA. Library Philosophy and Practice (e-

Journal), 863. https://digitalcommons.unl.edu/libphilprac/863 [Accessed 30 September 2023]. 

11. Lu, S., Eloanyi, C. B., & Olelewe, C. J. (2023). Computer educators’ perception of the utilization of online 

assessment in the Covid-19 era. Computer Applications in Engineering Education, 31(4), 983–1000.  

12. Marcel-Okafor, U. O., & Okafor, M. U. (2020). RESTRUCTURING ARCHITECTURAL TECHNOLOGY CURRICU-

LUM: The Pathway to achieving sustainable built environment in Southeast, Nigeria. IOP Conference Series: 

Earth and Environmental Science, 588(5), 052013. 

13. Ogegbo, A. A., & Tijani, F. (2023). Managing the shift to online: lecturers’ strategies during and beyond lock-

down. Educational Research, 65(1), 24–39.  

14. Ogundele, M. O. (2019). MANAGING DIGITAL LITERACY FOR QUALITY ASSURANCE OF FEDERAL UNIVERSI-

TIES IN NORTH CENTRAL NIGERIA. Proceedings on Engineering Sciences, 1(2), 645–654. 

15. Ojeniyi, O., & Adetimirin, A. (2016). ICT Literacy Skills And Electronic Information Resources Use By Lecturers 

In Two Private Universities In Oyo State, Nigeria. Library Philosophy and Practice. 

16. Okeji, C. C., Tralagba, E. C., & Obi, I. C. (2019). An investigation of the digital literacy skills and knowledge-

based competencies among librarians working in university libraries in Nigeria. Global Knowledge, Memory 

and Communication, 69(4/5), 311–330. 

17. Okeji, C. C., & Mayowa-Adebara, O. (2021). An evaluation of digital library education in library and infor-

mation science curriculum in Nigerian universities. Digital Library Perspectives, 37(2), 102–118.  

18. Okidi, J. O., & Udoh, I. U. (2021). Infopreneurship awareness and opportunities among Library and infor-

mation science students in Prince Abubakar Audu University, Ayingba, Kogi State, Nigeria. Library Philoso-

phy and Practice (e-Journal), 6420. [Accessed 30 September 2023]. 

19. Omeh, C. B., Olelewe, C. J., & Nwangwu, E. C. (2022). Impact of teaching computer programming using in-

novative pedagogy embedded with live online lectures and related tools: A randomized control trial. Com-

puter Applications in Engineering Education, 30(5), 1390–1405.  

20. Omeluzor, S. U., & Oyovwe-Tinuoye, G. O. (2017). Assessment of Information and Communication Technol-

ogy for Selective Dissemination of Information and Current Awareness Services: A Case Study of University 

https://digitalcommons.unl.edu/libphilprac/863


  

270 

 

Libraries in the South-West Zone of Nigeria. Evidence Based Library and Information Practice, 12(4), 233–

249. 

21. Opeyemi, S., Adebowale, O., & Mobolude, A. (2018). Digital Literacy Skills and MOOC Participation among 

Lecturers in a Private University in Nigeria. Library Philosophy and Practice, 1851, 1. https://api.seman-

ticscholar.org/CorpusID:52212536 [Accessed 30 September 2023]. 

22. Oseghale, O. (2023). Digital information literacy skills and use of electronic resources by humanities gradu-

ate students at Kenneth Dike Library, University of Ibadan, Nigeria. Digital Library Perspectives, 39(2), 181–

204. https://doi.org/10.1108/DLP-09-2022-0071 [Accessed 30 September 2023]. 

23. Owo, O., & Udoka, I. (2021). Perception of Educational Stakeholders on Utilization of E-learning Technology 

for Quality Instructional Delivery in Universities in Rivers State, Nigeria. Journal of Learning for Develop-

ment, 8(2), 312–326. https://doi.org/10.56059/jl4d.v8i2.472 

24. Ternenge, T. S., & Kashimana, F. (2020). Availability, Accessibility, and Use of ElectronicInformation Re-

sources for Research by Students inFrancis Sulemanu Idachaba Library University of  Agriculture, Makurdi. 

Library Philosophy and Practice (e-Journal) ., 2352. https://digitalcommons.unl.edu/libphil-

prac/2352?utm_source=digitalcommons.unl.edu%2Flibphilprac%2F2352&utm_medium=PDF&utm_cam-

paign=PDFCoverPages [Accessed 30 September 2023]. 

25. Uche, I. (2020). Undergraduates’ Digital Literacy and Access to Information in Nigerian University Libraries: 

Does Subject Background Make a Difference? 

26. Ukwoma, S. C., Iwundu, N. E., & Iwundu, I. E. (2016). Digital literacy skills possessed by students of  UNN, 

implications for effective learning and performance: A study of the MTN Universities  Connect Library. New 

Library World, 117, 702–720. 

27. Wiche, H., & Ogunbodede, K. (2021). Awareness and Use of Open Educational Resources by Library and 

Information Science Students of Ignatius Ajuru University of Education, Rivers State, Nigeria. Library Philos-

ophy and Practice (e-Journal), 5273. https://digitalcommons.unl.edu/libphilprac/5373 [Accessed 30 Sep-

tember 2023]. 

28. Yusof, I. J., Mohamad, S. K., Bello, M., Supie, H. S. M., & Ismail, L. H. (2022). Online Formative Assessment 

Practices Among Academics of Tertiary Education in Sokoto State, Nigeria. International Journal of Profes-

sional Business Review, 7(3), e0653. https://doi.org/10.26668/businessreview/2022.v7i3.e653 [Accessed 

30 September 2023]. 

 

 

 

 

 

 

 

 

 

 

https://api.semanticscholar.org/CorpusID:52212536
https://api.semanticscholar.org/CorpusID:52212536
https://doi.org/10.1108/DLP-09-2022-0071
https://doi.org/10.56059/jl4d.v8i2.472
https://digitalcommons.unl.edu/libphilprac/2352?utm_source=digitalcommons.unl.edu%2Flibphilprac%2F2352&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/libphilprac/2352?utm_source=digitalcommons.unl.edu%2Flibphilprac%2F2352&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/libphilprac/2352?utm_source=digitalcommons.unl.edu%2Flibphilprac%2F2352&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/libphilprac/5373
https://doi.org/10.26668/businessreview/2022.v7i3.e653


  

271 

 

Appendix B: Protocol for Systematic Review 

Protocol for a Systematic Literature Review into the Key Elements that contribute to Digital 

Capability Maturity in Tertiary Institutions 

Zarah Bello, Nathan Baddoo, Mariana Lilley and Paul Wernick 

Department of Computer Science University of Hertfordshire, December 2018 

(Version 1.1) 

Preamble 

Digital capability is crucial for tertiary institutions of learning to have the capability to develop their 

processes and procedures as technology continues to evolve. The proposed study looks at current 

literature in the field of capability maturity and aims to summarise the current status of this literature 

guided by a set of research questions. The outcome of this literature search is intended to inform the 

development of a digital capability maturity framework for tertiary institutions of learning. 

1 Introduction 

The proposed study aims to gather published works in the field of digital capability with specific regard 

to tertiary institutions by following the guidelines of a systematic literature review as outlined by 

(Kitchenham, 2004). The Literature review aims to summarise research studies in the field in a way 

that is fair, rigorous, and auditable. 

The justification of this sub-study is to lay the groundwork for building a maturity framework for Ter-

tiary Institutions. By underpinning the elements that constitute capability in this context, we can con-

sider ways of improving each of these elements: hence building maturity. However, the concept of 

maturity is complex and will not be covered in this review. 

The more immediate implication of this systematic literature review is to determine the key contrib-

uting elements in digital capability of tertiary institutions. Furthermore, to identify the role each ele-

ment plays in the capability of the institution as a whole. These elements will then be weighted ac-

cording to the evidence-based research. Although the elements may vary between publications, the 

frequency of recognition given to each element can be used as an indication of its significance.  

The review will be guided by a set of strategically constructed research questions as explained in the 

next section. 
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2 Research Questions 

2.1 Four Research Questions 

To determine the key factors that contribute to digital capability in tertiary institutions, the following 

question have been proposed: 

RQ1: What elements contribute to digital capability maturity? 

RQ2: How do these elements affect the digital capability of tertiary institutions? 

RQ3: What is the current status of research in digital capability maturity of tertiary institutions? 

2.2 Method for constructing search strings 

Strategy for constructing search terms: 

a. Derive significant terms from the questions by identifying the population, interven-

tion, and outcome. 

b. Identify alternative spellings and synonyms for significant terms. 

c. Check the keywords in any relevant papers we already have;3 

d. When database allows, use the Boolean OR to incorporate alternative spellings and 

synonyms. 

e. When database allows, use the Boolean AND to link the significant terms from popu-

lation, intervention, and outcomes. 

2.3 Search Terms 

Using the PICO technique, details of Population, Intervention, Comparison and Outcomes of rele-

vance, which was used to form the basis for construction of suitable search terms later in the protocol. 

No comparisons were identified for this study. 

RQ1: 

[What elements]   OUTCOME 

[contribute to]    INTERVENTION 

[digital capability maturity]  POPULATION 

 
3 Used the dictionary to find synonyms that did not distort the meaning of the research question. 
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RQ2: 

[How do these elements affect] OUTCOME 

[the digital capability]  INTERVENTION 

[of tertiary institutions]  POPULATION 

RQ3: 

[What is the current status* of research] OUTCOME 

[in digital capability]   INTERVENTION 

[of tertiary institutions]   POPULATION 

*Note that while ‘current status’ is an outcome it has not been considered as a keyword because 

it is an outcome derived by the researcher. 

Search Strategy 

3.1 Identifying Keywords, alternates, and synonyms 

For clarity, terms for each research question are provided separately: 

RQ1: Elements, contribute, digital capability, maturity 

RQ2: Elements, affect, digital capability, tertiary institutions 

RQ3: Current status, research, digital capability, tertiary institutions 

 KEYWORDS SUMMARY 

  Keyword Alternate words Synonyms 

1 Elements Dimensions, attributes Characteristics, constituents, components, factors, 
items, facets, aspects 

2 Contribute Affect Add, furnish, aid, assist, benefit, help, impart, extend, 
offer, cause, change, influence, sway, impact, strike 
Give-rise-to, Chip-in, pitch-in, lead to 

3 Digital Capability Digital literacy, ICT Literacy Electronic capability, electronic literacy, e-learning, 
digital skills 

4 Maturity Improvement Growth, ability, capability, maturation, sophistication, 
development, matureness, readiness, ripeness 

5 Tertiary Institution Tertiary education, higher 
education, Polytechnic 

Education, college, university, tertiary, institution,  

7 ‘Research’ Study Research effort, review, literature, search, analysis, ex-
ploration, examination, investigation, inquest, ground-
work, body-of-knowledge, research-and-develop-
ment, R-and-D 
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3.2 General Search Strings 

Elements: (elements OR attributes OR characteristics OR constituents OR components OR fac-
tors OR  

item OR facets OR aspects) 
Contribute: (contribute OR affect OR furnish OR aid OR assist OR benefit OR help OR impart  

OR extend OR cause OR influence OR sway OR impact OR strike OR “give-rise-to” OR 
“chip-in” OR “pitch-in” OR “lead-to”) 

Digital capability: (“digital capability maturity” OR “digital capability” OR “digital literacy” OR 
“ICT  

literacy” OR “electronic capability” OR “electronic literacy” OR “e-learning capability” 
OR  

“digital skills”) 
Maturity: (“maturity” OR “improvement” OR “growth” OR “ability” OR “capability” OR  

“sophistication” OR “development” OR “readiness” OR “ripeness”) 
Tertiary Institution: (“tertiary institution” OR “tertiary education” OR “higher education” OR  

“polytechnic” OR “education” OR “college” OR “university” OR “tertiary” OR “institu-
tion”) 
Research: ("research" OR" research-effort" OR “review” OR “literature” OR “search” OR 
“study” OR  

“analysis” OR “exploration” OR “examination” OR “investigation” OR “inquest” OR 
“groundwork” OR “body-of-knowledge” OR “research and development” OR “R-and-
D”)  

3.3 Resources to be searched 

This systematic review will consider publications from a single databases source, SCOPUS. The initial 

plan was to use multiple sources to search for literature, and to do so the exact search string would 

need to duplicate in all included databases. Other sources that were considered, truncate the search 

string after 15 strings. Given the length the search string required for this literature search, Scopus 

was among the few databases that would take such a complex instruction. Furthermore, Scopus is the 

largest abstract citation database, indexing over 5,000 publishers across all research fields and thereby 

reasoning that it is sufficiently powerful resources to use for the purpose of this literature review 

(Elsevier, 2014). 

Other sources: * 

• Education and Information Technologies 

• International Journal of Information and Communication Technology Education 

• Journal of Computing in Higher Education 

• ACM Transactions on Computing Education 

• ASCILITE, Annual Conference of the Australian Society for Computers in Tertiary Education 

*This is a primary list of other sources, the list will be verified and amended during validation using the Quasi-

Gold standard technique as described in section 3.8.2 of this report. 
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3.4 Inclusion and Exclusion Criteria 

The papers identified by both the manual and automated search will be subject to further analysis by 

applying the following inclusion/ exclusion criteria: 

Table 3.4 Inclusion and Exclusion criteria 

4 Search Process 

4.1 General Search 

The first part of the search will start by performing a general search across many different 

search engines to establish the availability of information in the research area. This in-

cludes examining grey literature as well as open access material to get a clear understand-

ing of the common terms that are used in relation to the field. Through this search, venues 

that will used during the validation process may be identified. This manual search had no 

limitations on publication dates. 

4.2 Automated Search 

Based on the research questions, and the papers found during the manual search, search strings for 

the manual search were constructed. 

4.2.1 Resource Dependent Search Strings  

Inclusion Criteria Exclusion Criteria 

1. Papers published in the last five years 

(between October 2012 to October 2017) 

1. Exclude papers that were not that initially 

written in the English language 

2. Paper answers at least one or more of the 

research questions 

2. Incomplete papers or abstracts of an un-

finished paper 

3. Focuses on the elements of the digital ca-

pability framework 

3. In the form of books and overhead 

presentations 

4. Defines the elements that contribute to 

digital capability 

4. Opinion pieces or viewpoints 

 

5. Relate to any capability maturity model 

used in an educational environment 
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Search strings need to be coded to fit the syntax requirements and capability of each search engine. 

The following syntax is specific to Scopus: 

RQ1: 
( TITLE-ABS-KEY ( elements  OR  dimensions  OR  attributes  OR  characteris-
tics  OR  constituents  OR  factors  OR  items  OR  facets  OR  aspects )  AND  TITLE-ABS-
KEY ( contribute  OR  affect  OR  add  OR  furnish  OR  aid  OR  assist  OR  bene-
fit  OR  help  OR  impart  OR  extend  OR  offer  OR  cause  OR  influ-
ence  OR  sway  OR  impact  OR  strike  OR  "give-rise-to"  OR  "chip-in"  OR  "pitch-
in"  OR  "lead-to" )  AND  TITLE-ABS-KEY ( "digital capability"  OR  "digital liter-
acy"  OR  "ICT literacy"  OR  "electronic capability"  OR  "electronic literacy"  OR  "e-
learning capability"  OR  "digital skills" )  AND  TITLE-ABS-KEY ( "maturity"  OR  "im-
provement"  OR  "growth"  OR  "ability"  OR  "capability"  OR  "maturation"  OR  "so-
phistication"  OR  "development"  OR  "matureness"  OR  "readiness"  OR  "ripe-
ness" ) )  AND PUBYEAR > 2011 
RQ2: 
( TITLE-ABS-KEY ( "leading"  OR  "pioneering"  OR  "state-of-the-art"  OR  "ranking 
first" OR  "foremost"  OR  "number-one"  OR  "primary"  OR  "preeminent" )  AND  TI-
TLE-ABS-KEY ( "research effort"  OR  "research"  OR  "effort"  OR  "attempt"  OR  "en-
deavour"  OR "study" OR “analysis"  OR  "exploration"  OR  "examination"  OR  "inter-
rogation"  OR "search" OR  "seek" )  AND  TITLE-ABS-KEY ( "digital capability ma-
turity"  OR  "digital capability"  OR  "digital literacy"  OR  "ICT literacy"  OR  "electronic 
capability"  OR “electronic literacy"  OR  "e learning capability"  OR  "digital 
skills" )  AND  TITLE-ABS-KEY ( "tertiary institution"  OR  "tertiary educa-
tion"  OR  "higher education"  OR  "polytechnic” OR "education"  OR  "col-
lege"  OR  "university"  OR  "tertiary” OR "institution" ) ) AND PUBYEAR > 2011   
RQ3: 
( TITLE-ABS-KEY ( "research"  OR  "study*"  OR  "research effort"  OR  "review"  OR  
"literature"  OR  "search"  OR  "analysis"  OR  "exploration"  OR  "examination"  OR  
'investigation'  OR  'inquest'  OR  'groundwork'  OR  'body-of-knowledge'  OR  'research-
and-development'  OR  'r-and-d' )  AND  TITLE-ABS-KEY ( "digital capability"  OR  "digital 
capability maturity"  OR  "digital literacy"  OR  "ICT literacy"  OR  "electronic capability"  
OR  "electronic literacy"  OR  "e-learning capability"  OR  "digital skills" )  AND  TITLE-
ABS-KEY ( "tertiary institution"  OR  "tertiary education"  OR  "higher education"  OR  
"polytechnic"  OR  "education"  OR  "college"  OR  "university"  OR  "tertiary"  OR  
"institution" ) ) AND PUBYEAR > 2011  

4.3 Refinement 

Once the papers have been identified using the search strings, they will undergo a two-phase refine-

ment process. This process aims to eliminate papers which are not related to the research. 

4.3.1 Phase One Refinement (Screening) 

This phase of refinement aims to eliminate papers easily identified as unrelated to the subject area. 

Screening involves reading the title and abstract of each paper and deciding to mark it as ‘accept', 

‘reject', or ‘not sure' according to the inclusion and exclusion criteria (Table 3.1). The ‘accept' and ‘not 
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sure' papers will be reviewed with research assisting in the study to arrive at a final set of paper to be 

included in the peer review process, while rejected papers will be excluded.  

4.3.2 Phase Two Refinement (Eligibility) 

In the second phase of refinement, papers will be shared with two or three other researchers. This 

phase of the refinement aims to exclude papers from the remaining set which do not answer the 

research questions. Unlike the first phase of refinement, in this second phase, researchers read the 

whole research paper in detail. The result set of this process will leave us with the final set of papers 

that adequately addresses the research questions and conform to our inclusion criteria. 

4.4 Validation  

As a final step to validate the results of the papers found techniques will be used to give credence to 

the outcome. 

4.4.1 Reliability Test 

Reliability test will be performed to test the reliability of the primary reviewer’s judgements. This pro-

cess involves other researchers also performing the eligibility phase of refinement. Then a statically 

analysis will be performed to test the reliability of the judgements made, adding credence to the re-

sults and verifying that the results are truly the elements of digital capability, and they were not just 

identified by chance. 

4.4.2 QGS 

Applying the QGS at the beginning of the search process assumes previous knowledge of the topic 

area (Zhang et al., 2011), which is not the case. For this reason, the GQS will be used as a validation 

technique at which point, I have already identified the appropriate venues from the general search. 

4.4.3 Expert Panel 

An expert panel will be used to validate the results of the literature review as described by (Beecham 

et al., 2005). This process involves getting independent feedback from experts in the field of digital 

capabilities, to tell us how well the results answer the research questions.  

4.5 Results and reporting 

On completion of the analysis, the results from the study will be used to identify current informed 

opinion as to the key contributing elements to digital capabilities. Recommendations will be made on 
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the effects of these element in tertiary institution, followed by a summary on the current status of 

research in the area. 

The results of this study will inform doctoral research on proposing a framework for development of 

digital capability maturity in tertiary institutions of learning. 

5 Future Work 

A snowballing approach may be undertaken to add credence to the methodology. In addition to the 

manual and automated searches, all references in the refined results will be checked, including papers 

citing these papers to identify further relevant studies, if any. This will be dependent on progress made 

towards the plan for the study and any time constraints. 

6 Making changes to the protocol 

There may be a need to apply changes to this document as the study progresses and in the event of 

applying these procedures in a different situation. While some of these changes will be useful to im-

prove the current process as documented, other changes will be necessary to suite to context of the 

situation in which the protocol is being applied. All changes will be recorded, and the protocol will be 

updated accordingly using version control. 
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Appendix C: Search Strings 

Initial Search Strings 

RQ1: 

(( elements  OR  dimensions  OR  attributes  OR  characteristics  OR  constituents  OR  fac-
tors  OR  items  OR  facets  OR  aspects ) AND  ( contribute  OR  affect  OR  add  OR  fur-
nish  OR  aid  OR  assist  OR  benefit  OR  help OR  impart  OR  extend  OR  of-
fer  OR  cause  OR  change  OR  influence  OR  sway  OR  impact  OR  strike  OR  "give-rise-
to"  OR  "chip-in"  OR  "lead-to" ) AND ( "digital capability"  OR  "digital literacy"  OR  "elec-
tronic capability"  OR  "electronic literacy"  OR  "ICT literacy"  OR  "eLearning"  OR  "e-Learn-
ing" ) AND (“maturity” OR “improvement” OR “growth” OR “ability” OR “capability” OR “mat-
uration” OR “sophistication” OR “development” OR “matureness” OR “readiness” OR “ripe-
ness”)) 

RQ2 and RQ3: 

(( elements  OR  dimensions  OR  attributes  OR  characteristics  OR  constituents  OR  fac-
tors  OR  items  OR  facets  OR  aspects ) AND  ( contribute  OR  affect  OR  add  OR  fur-
nish  OR  aid  OR  assist OR  benefit  OR  help OR  impart  OR  extend  OR  of-
fer  OR  cause  OR  change  OR  influence  OR  sway  OR  impact  OR  strike  OR  "give-rise-
to"  OR  "chip-in"  OR  "lead-to" ) AND ( "digital capability"  OR  "digital literacy"  OR  "elec-
tronic capability"  OR  "electronic literacy"  OR  "ICT literacy"  OR  "eLearning"  OR  "e-Learn-
ing" ) AND (“tertiary institution” OR “tertiary education” OR “higher education” OR “polytech-
nic” OR “education” OR “college” OR “university” OR “tertiary” OR “institution”)) 

Original Search string for RQ3 (Not used due to limited time and vast results set): 

((research OR research effort OR review OR literature OR search OR study OR analysis OR ex-
ploration OR examination OR investigation OR inquest OR groundwork OR “body-of-
knowledge” OR “research-and-development”  OR  “R-and-D”)  AND ( "digital capabil-
ity"  OR  "digital literacy"  OR  "electronic capability"  OR  "electronic literacy"  OR  "ICT liter-
acy"  OR  "eLearning"  OR  "e-Learning" ) AND (“tertiary institution” OR “tertiary education” 
OR “higher education” OR “polytechnic” OR “education” OR “college” OR “university” OR “ter-
tiary” OR “institution”)) 

RQ4: (string last run March-2018) 

( TITLE-ABS-KEY ( "research effort" OR "research" OR "review" OR "literature" OR "search" OR 
"study*" OR "analysis" OR "exploration" OR "examination" OR 'investigation' OR 'inquest' OR 
'groundwork' OR 'body-of-knowledge' OR 'research-and-development' OR 'r-and-d' ) AND TI-
TLE-ABS-KEY ( "digital capability" OR "digital capability maturity" OR "digital literacy" OR "ICT 
literacy" OR "electronic capability" OR "electronic literacy" OR "e-learning capability" OR "dig-
ital skills" ) AND TITLE-ABS-KEY ( "tertiary institution" OR "tertiary education" OR "higher ed-
ucation" OR "polytechnic" OR "education" OR "college" OR "university" OR "tertiary" OR "in-
stitution" ) AND TITLE-ABS-KEY ( nigeria ) ) AND PUBYEAR > 2011 AND PUBYEAR < 2019 

RQ4 Updated: (string last run Septmeber-2023) 

( TITLE-ABS-KEY ( "research effort" OR "research" OR "review" OR "literature" OR "search" OR 
"study*" OR "analysis" OR "exploration" OR "examination" OR 'investigation' OR 'inquest' OR 
'groundwork' OR 'body-of-knowledge' OR 'research-and-development' OR 'r-and-d' ) AND TI-
TLE-ABS-KEY ( "digital capability" OR "digital capability maturity" OR "digital literacy" OR "ICT 
literacy" OR "electronic capability" OR "electronic literacy" OR "e-learning capability" OR "dig-
ital skills" ) AND TITLE-ABS-KEY ( "tertiary institution" OR "tertiary education" OR "higher 
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education" OR "polytechnic" OR "education" OR "college" OR "university" OR "tertiary" OR 
"institution" ) AND TITLE-ABS-KEY ( nigeria ) ) AND PUBYEAR > 2011 AND PUBYEAR < 2024 

Extended search strings 

Extended String for RQ1 

( TITLE-ABS-KEY ( "digital capability"  OR  "digital capability maturity"  OR  "digital 

literacy"  OR  "eLearning"  OR  "e Learning"  OR  "ICT literacy"  OR  "electronic capability"  OR  "electronic 

literacy"  OR  "elearning capability"  OR  "digital skills" )  AND  TITLE-ABS-

KEY ( elements  OR  dimensions  OR  attributes  OR  characteristics  OR  constituents  OR  factors  OR  items  OR  

facets  OR  aspects )  AND  TITLE-ABS-

KEY ( contribute  OR  affect  OR  add  OR  furnish  OR  aid  OR  assist  OR  benefit  OR  help  OR  impart  OR  exte

nd  OR  offer  OR  cause  OR  change  OR  influence  OR  sway  OR  impact  OR  "give-rise-to"  OR  "chip-

in"  OR  "pitch-in"  OR  "lead-to" )  AND NOT  TITLE-ABS-KEY ( sem  OR  "semantic web technologies" )  AND 

NOT  TITLE-ABS-KEY ( moodle )  AND NOT  TITLE-ABS-KEY ( tam  OR  "technology 

acceptance"  OR  "behavior"  OR  "behavioral"  OR  "intention"  OR  "intentions" )  AND NOT  TITLE-ABS-

KEY ( "machine learning" )  AND NOT  TITLE-ABS-KEY ( mooc  OR  "massive online open course" )  AND 

NOT  TITLE-ABS-KEY ( fuzzy  OR  logic  OR  "fuzzy logic"  OR  "fuzzy inference" )  AND NOT  TITLE-ABS-

KEY ( "learning style"  OR  "learning styles" )  AND NOT  TITLE-ABS-KEY ( "electronic emulator" )  AND 

NOT  TITLE-ABS-KEY ( fluid  OR  mechanics  OR  "fluid mechanics" )  AND NOT  TITLE-ABS-

KEY ( readiness  OR  "elearning readiness"  OR  "e-learning readiness" )  AND NOT  TITLE-ABS-

KEY ( gamification  OR  gaming  OR  game  OR  games  OR  "digital games"  OR  "game-based 

learning"  OR  "game-based" )  AND NOT  TITLE-ABS-KEY ( "mobile technology"  OR  "mobile learning"  OR  "M 

Learning"  OR  "M-learning" )  AND NOT  TITLE-ABS-KEY ( distance  OR  "distance learning"  OR  "distance 

learners" )  AND NOT  TITLE-ABS-KEY ( "data mining"  OR  mining )  AND NOT  TITLE-ABS-KEY ( "student 

perspectives"  OR  perspectives )  AND NOT  TITLE-ABS-KEY ( "student motivation" )  AND NOT  TITLE-ABS-

KEY ( gender )  AND NOT  TITLE-ABS-KEY ( circuits  OR  analogue)  AND NOT  TITLE-ABS-

KEY ( language  OR  linguistics )  AND NOT  TITLE-ABS-

KEY ( paediatric  OR  paediatric  OR  gastroenterology  OR  hepatology  OR  nutrition )  AND NOT  TITLE-ABS-

KEY ( "Open source software"  OR  "open source" )  AND NOT  TITLE-ABS-KEY ( nursing  OR  "nursing 

skills" )  AND NOT  TITLE-ABS-KEY ( "online course" )  AND NOT  TITLE-ABS-KEY ( imaging )  AND NOT  TITLE-

ABS-KEY ( "virtual reality"  OR  "virtual institutions" )  AND NOT  TITLE-ABS-KEY ( "renewable 

energy"  OR  energy )  AND NOT  TITLE-ABS-

KEY ( probabilities  OR  algorithm  OR  mathematics  OR  algorithms )  AND NOT  TITLE-ABS-

KEY ( electrical  OR  "electrical engineering" )  AND NOT  TITLE-ABS-KEY ( "web 2.0" )  AND NOT  TITLE-ABS-

KEY ( "cultural psychology"  OR  "culture"  OR  "psychology" )  AND NOT  TITLE-ABS-KEY ( "cardiopulmonary 

resuscitation" )  AND NOT  TITLE-ABS-KEY ( aircraft  OR  "aircraft maintenance" )  AND NOT  TITLE-ABS-

KEY ( "teacher* experiences"  OR  "student* experiences"  OR  "perceptions"  OR  "student perceptions" )  AND 

NOT  TITLE-ABS-KEY ( "virtual learning" )  AND NOT  TITLE-ABS-KEY ( power  OR  "power systems" )  AND 

NOT  TITLE-ABS-KEY ( "student engagement" )  AND NOT  TITLE-ABS-KEY ( politics  OR  "political"  OR  "political 

engagement" )  AND NOT  TITLE-ABS-KEY ( relational  AND database )  AND NOT  TITLE-ABS-KEY ( "extreme 

learning machine"  OR  "ELM" )  AND NOT  TITLE-ABS-KEY ( ANN  OR  "artificial neural network" )  AND 

NOT  TITLE-ABS-KEY ( "learning algorithms" )  AND NOT  TITLE-ABS-KEY ( "regression analysis" )  AND 

NOT  TITLE-ABS-KEY ( "M-learning"  OR  "augmented reality" )  AND NOT  TITLE-ABS-KEY ( "medical 

education" )  AND NOT  TITLE-ABS-KEY ( microelectronics )  AND NOT  TITLE-ABS-KEY ( transportation )  AND 

NOT  TITLE-ABS-KEY ( ontology )  AND NOT  TITLE-ABS-KEY ( psychological  OR  psychology )  AND NOT  TITLE-

ABS-KEY ( "simulation training" ) )  AND PUBYEAR > 2011 AND PUBYEAR < 2018 

Extended search string for RQ2 and RQ3 

( TITLE-ABS-KEY ( "digital capability"  OR  "digital capability maturity"  OR  "digital 

literacy"  OR  "eLearning"  OR  "e Learning"  OR  "ICT literacy"  OR  "electronic capability"  OR  "electronic 

literacy"  OR  "elearning capability"  OR  "digital skills" )  AND  TITLE-ABS-
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KEY ( elements  OR  dimensions  OR  attributes  OR  characteristics  OR  constituents  OR  factors  OR  items  OR  

facets  OR  aspects )  AND  TITLE-ABS-

KEY ( contribute  OR  affect  OR  add  OR  furnish  OR  aid  OR  assist  OR  benefit  OR  help  OR  impart  OR  exte

nd  OR  offer  OR  cause  OR  change  OR  influence  OR  sway  OR  impact  OR  "give-rise-to"  OR  "chip-

in"  OR  "pitch-in"  OR  "lead-to" )  AND  TITLE-ABS-KEY ( "tertiary institution"  OR  "tertiary 

education"  OR  "higher 

education"  OR  "polytechnic"  OR  "education"  OR  "college"  OR  "university"  OR  "tertiary"  OR  "institution" )

  AND NOT  TITLE-ABS-KEY ( sem  OR  "semantic web technologies" )  AND NOT  TITLE-ABS-KEY ( moodle )  AND 

NOT  TITLE-ABS-KEY ( tam  OR  "technology 

acceptance"  OR  "behavior"  OR  "behavioral"  OR  "intention"  OR  "intentions" )  AND NOT  TITLE-ABS-

KEY ( machine  AND learning )  AND NOT  TITLE-ABS-KEY ( mooc  OR  "massive online open course" )  AND 

NOT  TITLE-ABS-KEY ( fuzzy  OR  logic  OR  "fuzzy logic"  OR  "fuzzy inference" )  AND NOT  TITLE-ABS-

KEY ( "learning style"  OR  "learning styles" )  AND NOT  TITLE-ABS-KEY ( "electronic emulator" )  AND 

NOT  TITLE-ABS-KEY ( fluid  OR  mechanics  OR  "fluid mechanics" )  AND NOT  TITLE-ABS-

KEY ( readiness  OR  "elearning readiness"  OR  "e-learning readiness" )  AND NOT  TITLE-ABS-

KEY ( gamification  OR  gaming  OR  game  OR  games  OR  "digital games"  OR  "game-based 

learning"  OR  "game-based" )  AND NOT  TITLE-ABS-KEY ( "mobile technology"  OR  "mobile learning"  OR  "M 

Learning"  OR  "M-learning" )  AND NOT  TITLE-ABS-KEY ( distance  OR  "distance learning"  OR  "distance 

learners" )  AND NOT  TITLE-ABS-KEY ( "data mining"  OR  mining )  AND NOT  TITLE-ABS-KEY ( "student 

perspectives"  OR  perspectives )  AND NOT  TITLE-ABS-KEY ( "student motivation" )  AND NOT  TITLE-ABS-

KEY ( gender )  AND NOT  TITLE-ABS-KEY ( circuits  OR  analog )  AND NOT  TITLE-ABS-

KEY ( language  OR  linguistics )  AND NOT  TITLE-ABS-

KEY ( paediatric  OR  pediatric  OR  gastroenterology  OR  hepatology  OR  nutrition )  AND NOT  TITLE-ABS-

KEY ( "Open source software"  OR  "open source" )  AND NOT  TITLE-ABS-KEY ( nursing  OR  "nursing 

skills" )  AND NOT  TITLE-ABS-KEY ( online  AND course )  AND NOT  TITLE-ABS-KEY ( imaging )  AND NOT  TITLE-

ABS-KEY ( "virtual reality"  OR  "virtual institutions"  OR  "virtual learning" )  AND NOT  TITLE-ABS-

KEY ( "renewable energy"  OR  energy )  AND NOT  TITLE-ABS-

KEY ( probabilities  OR  algorithm  OR  mathematics  OR  algorithms )  AND NOT  TITLE-ABS-

KEY ( electrical  OR  "electrical engineering" )  AND NOT  TITLE-ABS-KEY ( "web 2.0" )  AND NOT  TITLE-ABS-

KEY ( "cultural psychology"  OR  "culture"  OR  "psychology" )  AND NOT  TITLE-ABS-KEY ( "cardiopulmonary 

resuscitation" )  AND NOT  TITLE-ABS-KEY ( aircraft  OR  "aircraft maintenance" )  AND NOT  TITLE-ABS-

KEY ( power  OR  "power systems" )  AND NOT  TITLE-ABS-KEY ( politics  OR  "political"  OR  "political 

engagement" )  AND NOT  TITLE-ABS-KEY ( relational  OR  database  OR  "relational database" )  AND 

NOT  TITLE-ABS-KEY ( elm  OR  "extreme learning machine" )  AND NOT  TITLE-ABS-KEY ( ANN  OR  "artificial 

neural network" )  AND NOT  TITLE-ABS-KEY ( "learning algorithms" )  AND NOT  TITLE-ABS-KEY ( "regression 

analysis" )  AND NOT  TITLE-ABS-KEY ( "augmented reality" )  AND NOT  TITLE-ABS-

KEY ( "microelectronics" )  AND NOT  TITLE-ABS-KEY ( "transportation" )  AND NOT  TITLE-ABS-

KEY ( "ontology" )  AND NOT  TITLE-ABS-KEY ( psychology  OR  psychological )  AND NOT  TITLE-ABS-

KEY ( "simulation training" )  AND NOT  TITLE-ABS-KEY ( medical  AND education ) )  AND PUBYEAR  >  2011 

Extended search string for RQ3 

( TITLE-ABS-

KEY ( "limitations"  OR  "gaps"  OR  "drawbacks"  OR  "shortcomings"  OR  "restraints"  OR  "disadvantages"  OR 

 "restrictions"  OR  "reservations"  OR  "obstructions"  OR  "confines"  OR  "limits"  OR  "extent"  OR  "boundary

"  OR  "boundaries"  OR  "cap" )  AND  TITLE-ABS-KEY ( "current 

search"  OR  "research"  OR  "current"  OR  "ongoing"  OR  "present"  OR  "prevailing"  OR  "existent"  OR  "prev

alent"  OR  "state-of-the-art"  OR  "up-to-date"  OR  "leading-edge" )  AND  TITLE-ABS-KEY ( "digital 

capability"  OR  "digital capability maturity"  OR  "digital literacy"  OR  "ICT literacy"  OR  "electronic 

capability"  OR  "electronic literacy"  OR  "elearning capability"  OR  "digital 

skills" ) )  AND PUBYEAR  >  2011  AND  PUBYEAR  <  2018  
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Appendix D: Screening documents 

RQ1 Screening 

RQ2 and RQ3 Screening & analysis v0.12 

RQ4 Screening and analysis 0.3 

RQ4 Updated Screening and analysis 

Appendix E: Data Extraction 

RQ1 Data Extraction 0.7 

Appendix F: Data Synthesis and Consolidation 

RQ1 Consolidated 

https://herts365-my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/SLR%20Spreadsheets/RQ1%20Screening.xlsx?web=1
https://herts365-my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/SLR%20Spreadsheets/RQ2RQ3%20Screening%20&%20analysis%20v0.12.xlsx?web=1
https://herts365-my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/SLR%20Spreadsheets/RQ4%20Screening%20and%20analysis%200.3.xlsx?web=1
https://herts365-my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/SLR%20Spreadsheets/updated%20RQ4%20data%20extraction%202023%20v0.4.xlsx?web=1
https://herts365-my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/SLR%20Spreadsheets/updated%20RQ4%20data%20extraction%202023%20v0.4.xlsx?web=1
https://herts365-my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/SLR%20Spreadsheets/updated%20RQ4%20data%20extraction%202023%20v0.4.xlsx?web=1
https://herts365-my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/SLR%20Spreadsheets/RQ1%20Data%20Extraction%200.7.xlsx?web=1
https://herts365-my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/SLR%20Spreadsheets/RQ1%20Consolidated.xlsx?web=1
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Appendix G: Harmonised data 
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Appendix H: Table of elements and supporting literature 

  
Theme 

Consolidated 
elements 

No. of ele-
ments 

Total 
weighting No. of papers 

Serial Numbers of papers 

 

1 
External Fac-
tors 

External factors 

 

 

 

 

26 54 32 

M2, M4, M18, M23, M24, M29, M30, M34, 
M40, M42, SN30, SN31, SN65, SN126, 
SN132, SN169, SN226, SN304, SN344, 
SN428, SN432, SN450, SN467, SN571, 
SN590, SN628, SN635, SN643, SN648, 
SN687, SN695, SN704 

Ministry 11 24 

21 

M4, M6, M34, M41, M42, SN8, SN33, 
SN55, SN65, SN83, SN150, SN171, 
SN438, SN445, SN448, SN451, SN552, 
SN599, SN635, SN687, SN736 

2 Stakeholder 

Stakeholder 1 
13 13 

M18, M21, M22, M42, SN50, SN140, 
SN158, SN159, SN344, SN436, SN505, 
SN552, SN619 

Learner 3 

55 53 

M14, M21, M22, M28, M30, M32, M34, 
M38, SN10, SN12, SN44, SN50, SN61, 
SN65, SN83, SN126, SN128, SN150, 
SN157, SN158, SN226, SN235, SN285, 
SN287, SN296, SN304, SN319, SN340, 
SN383, SN411, SN428, SN436, SN438, 
SN450, SN467, SN507, SN512, SN516, 
SN539, SN571, SN590, SN599, SN628, 
SN632, SN756, SN663, SN683, SN699, 
SN704, SN724, SN736, SN747, SN795 

Tutor 9 54 

47 

M4, M14, M16, M18, M21, M22, M28, 
M30, M34, M38, M41, M42, SN10, SN12, 
SN23, SN44, SN50, SN61, SN65, SN83, 
SN128, SN132, SN150, SN158, SN235, 
SN236, SN285, SN296, SN335, SN340, 
SN411, SN423, SN434, SN450, SN470, 
SN507, SN516, SN569, SN572, SN628, 
SN647, SN648, SN663, SN695, SN699, 
SN704, SN736 

Others 21 38 

20 

M1, M18, M21, M28, SN50, SN55, SN65, 
SN83, SN140, SN150, SN158, SN304, 
SN344, SN467, SN502, SN505, SN507, 
SN552, SN569, SN654 

3 Personal skills 

Personal skill set 45 

114 63 

M7, M18, M23, M24, M29, M38, M40, 
M41, M42, SN7, SN30, SN44, SN60, SN83, 
SN96, SN126, SN128, SN132, SN150, 
SN155, SN157, SN158, SN163, SN185, 
SN191, SN198, SN226, SN235, SN236, 
SN287, SN304, SN335, SN340, SN344, 
SN412, SN423, SN438, SN442, SN445, 
SN451, SN454, SN506, SN507, SN512, 
SN539, SN540, SN571, SN590, SN599, 
SN620, SN621, SN628, SN635, SN643, 
SN647, SN654, SN663, SN672, SN687, 
SN704, SN720, SN724, SN788 

Technical skills 18 39 

28 

M14, M21, M22, M23, M24, M38, M41, 
M42, SN8, SN28, SN44, SN51, SN158, 
SN159, SN304, SN412, SN441, SN506, 
SN507, SN570, SN571, SN590, SN628, 
SN654, SN683, SN713, SN720, SN724 

4 
Digital Identity 
& wellbeing 

Wellbeing 12 

26 19 

M2, M21, M22, M40, SN31, SN33, SN54, 
SN61, SN126, SN140, SN185, SN226, 
SN319, SN335, SN434, SN454, SN512, 
SN570, SN5671 

Support 6 69 
53 

M1, M4, M6, M14, M21, M22, M24, M25, 
M28, M30, M38, M41, M42, SN23, SN33, 
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SN126, SN132, SN150, SN155, SN158, 
SN159, SN171, SN185, SN191, SN198, 
SN226, SN241, SN285, SN335, SN344, 
SN423, SN445, SN451, SN454, SN506, 
SN512, SN540, SN552, SN570, SN571, 
SN572, SN619, SN620, SN621, SN628, 
SN635, SN647, SN657, SN672, SN702, 
SN713, SN720, SN788 

5 Organization Organization 84 188 

76 

 

 

 

 

 

 

 

M1, M2, M4, M5, M6, M8, M14, M16, 
M18, M21, M22, M23, M24, M25, M28, 
M29, M30, M31, M32, M34, M38, M40, 
M41, M42, SN1, SN8, SN10, SN33, SN60, 
SN65, SN83, SN126, SN140, SN150, 
SN155, SN157, SN158, SN171, SN185, 
SN198, SN241, SN287, SN304, SN340, 
SN344, SN412, SN438, SN442, SN445, 
SN448, SN451, SN470, SN512, SN516, 
SN539, SN540, SN570, SN571, SN599, 
SN604, SN619, SN620, SN621, SN628, 
SN635, SN643, SN647, SN648, SN654, 
SN657, SN672, SN687, SN720, SN724, 
SN747, SN788 

6 Infrastructure 

Infrastructure 13 

32 

 

 

25 

 

 

M14, M18, M21, M22, M24, M29, M40, 
M41, SN10, SN65, SN126, SN155, SN158, 
SN159, SN171, SN191, SN198, SN304, 
SN344, SN451, SN467, SN502, SN695, 
SN788, SN795 

Connectivity 14 

 

31 

 

21 

 

M2, M23, M24, M41, SN5, SN10, SN28, 
SN33, SN51, SN159, SN185, SN191, 
SN226, SN304, SN344, SN412, SN436, 
SN502, SN540, SN654, SN720  

Technology 45 

131 

 

 

 

 

 

 

70 

 

 

 

 

 

 

M2, M4, M5, M14, M16, M18, M21, M22, 
M23, M24, M25, M29, M30, M31, M34, 
M38, M40, M41, M42, SN7, SN8, SN10, 
SN23, SN30, SN33, SN61, SN83, SN126, 
SN128, SN155, SN159, SN185, SN191, 
SN193, SN226, SN304, SN319, SN340, 
SN344, SN383, SN432, SN434, SN436, 
SN438, SN442, SN448, SN451, SN467, 
SN502, SN505, SN506, SN516, SN540, 
SN552, SN569, SN570, SN571,SN587, 
SN599, SN619, SN632, SN648, SN657, 
SN687, SN699, SN702, SN713, SN720, 
SN736, SN747 

Usability 7 14 

11 

 

 

SN10, SN423, SN434, SN436, SN438, 
SN450, SN540, SN570, SN571, SN619, 
SN795 

7 
Learning, train-
ing & develop-
ment 

Learning 50 

158 

 

 

 

 

 

 

 

79 

 

 

 

 

 

 

 

M1, M2, M4, M6, M7, M14, M21, M22, 
M24, M28, M30, M31, M32, M34, M38, 
M40, M41, M42, SN10, SN23, SN44, 
SN55, SN61, SN96SN126, SN128, SN150, 
SN155, SN157, SN158, SN163, SN185, 
SN193, SN226, SN235, SN236, 287, 
SN304, SN319, SN335, SN412, SN423, 
SN434, SN441, SN442, SN445, SN448, 
SN50, SN454, SN463, SN470, SN506, 
SN507, SN512, SN516, SN539, SN563, 
SN569, SN571, SN572, SN587, SN590, 
SN599, SN604, SN620, SN628, SN632, 
SN635, SN643, SN648, SN654, SN672, 
SN683, SN695, SN704, SN724, SN747, 
SN788, SN795 

Pedagogy 11 

41 

 

 

26 

 

 

SN1, SN23, SN126, SN132, SN150, 
SN157, SN185, SN193, SN335, SN423, 
SN450, SN451, SN516, SN563, SN599, 
SN620, SN628, SN635, SN643, SN687, 
SN702, SN736, SN747, SN795 
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Training & de-
velopment 

21 114 
81 

 

 

 

 

M4, M14, M18, M21, M22, M23, M24, 
M28, M29, M30, M31, M34, M38, M41, 
M42, SN5, SN7, SN8, SN10, SN23, SN30, 
SN31, SN33, SN50, SN58, SN60, SN61, 
SN63, SN65, SN76, SN83, SN96, SN126, 
SN140, SN150, SN155, SN157, SN159, 
SN163, SN171, SN191, SN198, SN226, 
SN235, SN236, SN241, SN304, SN319, 
SN335, SN340, SN411, SN412, SN423, 
SN428, SN438, SN445, SN450, SN451, 
SN470, SN505, SN506, SN512, SN539, 
SN540, SN570, SN571, SN590, SN599, 
SN604SN620, SN621, SN635, SN654, 
SN663, SN672, SN704, SN713, SN724, 
SN736, SN788, SN795 

8 
Resources, tools 
& content 

Resources & 
tools 

34 

114 

 

 

 

 

 

 

70 

 

 

 

 

 

 

 M2, M4, M7, M8, M14, M18, M21, M22, 
M23, M24, M25, M28, M29, M30, M31, 
M38, M42, SN5, SN7, SN10, SN96, SN126, 
SN128, SN132, SN140, SN155, SN157, 
SN159, SN163, SN185, SN193, SN226, 
SN236, SN304, SN335, SN383, SN411, 
SN412, SN428, SN436, SN438, SN441, 
SN448, SN451, SN454, SN470, SN502, 
SN506, SN507, SN512, SN540, SN552, 
SN563, SN572, SN590, SN599, 
SN604SN620, SN621, SN628, SN635, 
SN657, SN663, SN672, SN687, SN695, 
SN702, SN747, SN788, SN795 

Content 13 

39 

 

 

 

33 

 

 

 

M14, M18, M21, M22, M29, M30, SN10, 
SN44, SN128, SN171, SN185, SN226, 
SN235, SN236, SN296, SN304, SN335, 
SN344, SN383, SN424, SN438, SN441, 
SN506, SN570, SN619, SN620, SN621, 
SN628, SN695, SN704, SN720, SN788, 
SN795 

Online communi-
ties 

25 

77 

 

 

 

48 

 

 

 

 

M2, M14, M21, M22, M23, M24, M29, 
M30, M34, M38, M41, M42, SN1, SN10, 
SN23, SN30, SN51, SN63, SN76, SN83, 
SN126, SN140, SN157, SN169, SN185, 
SN226, SN235, SN296, SN304, SM319, 
SN335, SN454, SN502, SN507, SN572, 
SN587, SN620, SN628, SN632, SN647, 
SN654, SN657, SN672, SN695, SN699, 
SN713, SN738, SN795 

9 
Digital creation 
& Innovation 

Innovation 6 

27 

 

 

24 

 

 

 M114, M21, M23, M34, M38, M42, SN55, 
SN169, SN185, SN241, SN296, SN428, 
SN432, SN441, SN445, SN450, SN506, 
SN570, SN604, SN628, SN654, SN663, 
SN704, SN713 

Contents 13 39 

33 

 

 

 

M14, M18, M21, M22, M29, M30, SN10, 
SN44, SN128, SN171, SN185, SN226, 
SN235, SN236, SN296, SN304, SN335, 
SN344, SN383, SN424, SN438, SN441, 
SN506, SN570, SN619, SN620, SN621, 
SN628, SN695, SN704, SN720, SN788, 
SN795 

10 Collaboration 

Communication 8 

50 

 

 

 

40 

 

 

 

 M14, M21, M22, M23, M24, M30, M34, 
M38, SN1, SN5, SN7, SN10, SN23, SN50, 
SN126, SN140, SN155, SN157, SN163, 
SN185, SN226, SN236, SN285, SN287, 
SN296, SN335, SN344, SN434, SN436, 
SN438, SN441, SN450, SN506, SN507, 
SN628, SN632, SN672, SN699, SN720, 
SN788 

Collaboration 9 

59 

 

 

47 

 

 

 M4, M5, M21, M24, M30, M31, M34, 
M38, SN5, SN10, SN23, SN28, SN50, 
SN58SN63, SN76, SN96, SN126, SN157, 
SN159, SN185, SN226, SN235, SN287, 
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SN296, SN335, SN383, SN450, SN470, 
SN505, SN512, SN516, SN572, SN587, 
SN590, SN620, SN628, SN632, SN635, 
SN654, SN657, SN663, SN683, SN695, 
SN702, SN788, SN795 

Online communi-
ties 

25 77 

48 

 

 

 

 

M2, M14, M21, M22, M23, M24, M29, 
M30, M34, M38, M41, M42, SN1, SN10, 
SN23, SN30, SN51, SN63, SN76, SN83, 
SN126, SN140, SN157, SN169, SN185, 
SN226, SN235, SN296, SN304, SM319, 
SN335, SN454, SN502, SN507, SN572, 
SN587, SN620, SN628, SN632, SN647, 
SN654, SN657, SN672, SN695, SN699, 
SN713, SN738, SN795 

 

Appendix I: Synthesis of RQ2 Data in a narrative 

In this section we consolidate the body of knowledge built upon evidence from the systematic review 

process. Explaining the effects of DCMiTI as follows: 

In reporting my interpretation of the concept of DCMiTI, I discuss the concept in two parts, first, the 

stakeholders, who may be seen as the actors in a digital environment, and the TEI itself, which may be 

seen as the Ideal Digital Learning Environment (IDLE) as shown in  Figure 3-11 where learning occurs. 

An IDLE is the vision for modern TEIs. 

1.1 Stakeholders 

Stakeholders assuming their roles and responsibilities positively impacts DCMiTI. The level of these 

responsibilities is suggestive of a hierarchy of stakeholders. From a bottom-up approach, governments 

are required to assume their responsibilities for institutions to equally assume their own. 

Administrators must then take care of all administrative aspects of the institution, ensuring the 

infrastructure is in place for tutors to develop the necessary technical and pedagogical skills to 

facilitate the teaching process. It is at this point that learners can fully actualise their responsibility of 

taking active charge of their own learning. 

Ideal levels of lower-level responsibilities facilitate the learner in a successful learning process. This 

hierarchy of stakeholders supports modern learning environments where the learner is the pinnacle 

of the learning and teaching process. 
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Figure: Hierarchy of responsibilities for a mature institution of learning 

1.1.1 Government 

A government that assumes the role of a stakeholder for Digital Capability programmes, impacts 

positively on that programme. In effect, when the government takes on such a role, it is able to 

introduce initiatives to drive the programme. It is also able to gain buy-in from other stakeholders 

because, as a custodian of tertiary education in countries, it will be viewed as sanctioning such a 

programme.  The government can also deliver its education agenda through tacit support of such DC 

programmes. 

Government or dedicated Ministries of Education (MoE) taking responsibility for effective 

communication between stakeholders, and in such a pursuit defining joint priorities between 

themselves. Ensuring that all stakeholders understand each other’s needs, that is what they each must 

gain from a digitally capable and mature institution, as well as understanding the overall vision. 

1.1.2 Learner 

Learner’s recognition that their compliance with government and institutional policies would be 

unequivocally assisting the progress towards achieving improved quality and standards in DC 

programmes, which would eventually prepare them for post-graduate success.  

1.1.3 Tutor 

Tutors’ compliance would veritably shape their future careers and equip them with necessary skills 

for a career in industry, even outside their current job. 

1.1.4 Administrator 

Administrators as stakeholders are entitled to professional development opportunities and can also 

be considered as part-time learners in an institution. However, they also play a very vital role of 

Learner

Tutors

Administrator

Institution

Government
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facilitation between other stakeholders. In this role, they may be considered responsible for 

administrative duties and documentation of both learners and tutors. Furthermore, they hold the 

responsibilities of administrative compliance of both governmental and institutional policies. 

Adherence to these responsibilities guarantees continuous compliance of documentation related to 

policies, processes, and procedures, thereby safeguarding a cooperative space for successful 

implementation of DCMiTI. 

1.2 Tertiary Education Institution 

Undoubtably, Institutions bare relatively greater responsibilities than other stakeholders as the 

awarding body of academic degrees. In assuming its charge of the responsibility of imparting 

knowledge on members of the community at large, it would be realising some of its own goals and 

objectives while supporting the external environments agenda. Multiple digitally capable and mature 

institutions in a country would surely improve the standard of education in that country, thus making 

a positive macro-economic contribution.  

1.2.1 Well-being 

A learning environment that considers the identity and overall wellbeing of its members by providing 

a safe, secure, and comfortable learning space would stimulate learner’s involvement and encourage 

active participation in the learning process. In addition, a safety net in the form of technical support 

would provide extra comfort in knowing that if unable to progress, there is help available. It is very 

much a hierarchy of needs, if an institution takes care of its learners by realising their policies and 

providing basic needs, then the learners are able to take care of themselves and achieve self-

actualisation. Actualisation of immediate learning objectives, and long-term community objectives - 

paving the road to maturity.  

Furthermore, having a digital presence and belonging to a group, for example as a learner of an 

institution you may belong to a social network group for members of the institution. That sense of 

belonging again fulfils some basic human need and positively impacts the learner’s sense of well-

being, and by design improves their willingness to contribute to online collaborative discussion. 

Increasing the likely hood of co-creation of digital content and consequently improving collaboration 

and the quality of such content. 

On the flipside learners who overindulge in digital technology are susceptible to negative effects which 

could result in lower productivity. However, institutions hold the ability to minimise these effects by 
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empowering them with knowledge of best practise, and further supporting that with institutional 

policies around safeguarding the wellbeing of members of the institution. 

1.2.2 Active and frequent participation 

Learners that are encouraged by the institution, to improve the frequency of their involvement, 

develop better participation skills, and an increased confidence and willingness to participate in 

collaborative learning opportunities. This imbibes a sense of empowerment that could manifest in a 

positive attitude towards getting involved and even taking ownership of their own learning.  

1.2.3 Infrastructure 

Institutions hold the responsibility of ensuring adequate and effective infrastructure, providing a fluid 

environment and minimising potential barriers to successful DCMiTI. Infrastructure is inclusive of 

hardware, software, and communication tools. Inadequate internet connectivity would result in poor 

usage, while fast and reliable access promotes knowledge sharing among peers and between learners 

and tutors.  

An institutions management must be aware that their choice of digital tools and infrastructure would 

severely impact usage, in making these choices it is necessary to consider a vast range of issues from 

physical engineering, functionality, usability, personalisation, anonymity, the pedagogical situation 

and financial implication to reach an informed decision. 

1.2.4 Resources, tools, and content 

Capital investment is essential for the successful implementation of DCMiTI. For instance, choosing 

collaborative teaching tools that offer self and peer reflection functions would provide the institutions 

with the ability to assess and review learner feedback. This enables sustainable and continuous 

development of teaching by using feedback to improve teaching styles, techniques, and assessment 

methods. 

An institution whose management team support the learning process by continuously assessing 

themselves and listening to learner and tutor feedback, can provide the tools and services that are 

required, and potentially optimise them. Through this process an institution can achieve higher levels 

of maturity. 

1.2.5 Learning, training & development 
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It is evident that in a digital learning environment, tutors, administrators, and management all assume 

the role of learner, in addition to their other responsibilities. A DLE is required to continuously provide 

innovative and sustainable learning opportunities through training and professional development 

programmes, allowing learners to keep up with the skills required in today’s dynamic economy. 

Communication, collaboration, and critical thinking within a supportive learning environment 

cultivates higher cognitive skills, consequently impacting positively on DCMiTI. 

1.2.6 Collaboration 

Collaboration is the most powerful tool in a mature institution. Influenced by individual learning styles 

and work ethics accumulated from the external environment. If the necessary collaborative tools are 

available to support collaborative learning and working, this encourages participation and allows for 

development of higher order thinking and cognitive skills. A DC institution would promote an open 

and collaborative environment with continuous evaluation and feedback loop, by that supporting 

professional development to ensure maturity and growth. 

1.2.7 Personal skills 

There is a lot of emphasis on the role of the tutor, and the transformation of responsibilities from 

traditional learning. In digital learning environments, tutors are no longer considered the holders of 

knowledge since learners have access to open education resources (OER) that provide vast amounts 

of information. A learner with cultivated information literacy skills has the ability to navigate the digital 

landscape, although having the skills is often not enough and they may not embrace those skills 

without the necessary support and motivation. 

A tutor in an ideal DLE assumes the role of a facilitator in supporting learners to navigate the necessary 

content and cultivate the correct skills to assist their learning. Pedagogical skills development can be 

used by institutions as a method to improve learners’ attrition and contributing to the teaching 

excellence culture. 

Notwithstanding, there is a limit to how much control institutions have because learning is also 

influenced by cognitive, emotional, psychological, and behavioural factors that can vary for all 

individuals. Typically, this is developed through accumulated stock of cultural repertoire, external to 

the learning environment. 
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1.3 Summary 

While assuming individual responsibilities, stakeholders are essentially supporting each other in 

actualising their individual goals, while realising a collective objective that may be seen from a global 

level as improving competitiveness of the external environment, by developing the society as a whole. 

In this study it is evident that digital technology has transformed learning. The trend of DCM in 2017 

studies can be narrowed to four key points: Firstly, the learning environment should be learner centric. 

A learner centric space with the correct development of skills provides a good learner experience. 

Secondly, institutions are required to place emphasis, and as much as possible to support and 

encourage learners to actively and frequently participate in collaborative activities, considered to 

improve the overall quality of the learning process. Thirdly, encouragement of collaborative learning 

and working to promote co-authoring and co creation that would result in better quality content. 

Finally, management’s responsibility for making well informed decisions during acquisition of tools 

that support the learning process and provide a comfortable and fluid environment for collaborative 

learning. Albeit the study concludes that all the 10 themes do contribute to DCMiTI. 

This paradigm shift in learning has resulted in a learning philosophy heavily grounded by 

constructivism, placing the learner at the centre of the learning environment while considering all 

stakeholders as learners at some point in time. Promoting an open learning environment that 

capitalises on cultural capital, and the potential of learning outside the learning environment while 

placing wellbeing at the core of its objectives. 
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Appendix J: Ethics Approval Notification for Study 2 
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Appendix K: Study 2 Protocol 

Protocol for Qualitative Study, November 2018 

Proposed title: The Role of the Educational Technologist in Implementation of Digital Capabilities in 

Higher Education Institutions 

Proposed Conference Paper Title: Educational Technologist – The Misnomer 

Protocol for a Qualitative Study on the role and impact of Educational Technologists in 

Implementation of Digital Capabilities in Higher Education Institutions 

Introduction 

An Educational Technologist (ET) is a specialist role that sits at the intersection of two fields: 

technology and education. The use of technology in higher education has now become the norm. 

Consequently, the need for highly qualified educational technologist in their roles has become vital.  

The proposed study is an investigation into the impact of the role of the ET. In a study by Bello, (2018) 

on the elements contributing to Digital Capability Maturity in Tertiary Institutions (DCMiTI), a 

systematic review was undertaken on 140 papers, published in Scopus, between October 2012 and 

December 2017 (Bello, 2018). Scopus offers a broad and integrated coverage of peer-reviewed 

literature, from over 5,000 publishers across all research fields. It is the largest abstract citation 

database, indexing publishers from other databases including Elsevier, IEEE, Science Direct, SAGE, 

Taylor & Francis among others. Nevertheless, the existence of ETs in academic literature was not 

found. A number of stakeholders and roles were reported in the study as contributing to the 

effectiveness of DCMiTI. Lecturers, teachers, instructors, tutors, educators, facilitators, ICT enabled 

teachers, training organisers, managers and administrators were all featured. The assumption was 

that ET would feature in relation to research on Digital Capabilities (DC). 

Anecdotal experiences in higher education settings, have informed us of the pertinent role of an ET in 

implementation of digital capabilities and facilitating the process of technology adoption and 

utilization in the learning environment. This knowledge guided the research work and justified the 

assumption that, if the level of significance given to ETs in practice, mirrors what research has 

uncovered, then this may be impeding the implementation of DCMiTI. 

There are several possibilities for the reason why ET are not prominently featured in academic 

literature. This research aims to reveal the discrepancies between research, anecdotes, and current 

practice. 

Background 

The proposed study is concerned with a crucial but under emphasized role in higher education – the 

Education Technologist.  

ETs are trained in the field of educational technology to analyse and evaluate situational processes 

related to teaching and learning. They are also responsible for the design, development, and 

implementation of solution optimisation. Essentially, ETs bridge the gap between students and 

content, through sound pedagogy and training tutors, to use the right tools for their job. 
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Job titles identified as synonymous to ETs are: Learning experience (LX) specialist, Instructional 

designer, instructional technologist, learning designer, learning technologist, among others. 

Furthermore, Lorenz et.al highlights the overlap with the job descriptions of ICT support specialists 

and ICT managers (Lorenz et. al., 2014). 

The roles and responsibilities of educational technologists vary, from organisation to organisation. The 

job may differ from government to ecommerce, or education settings, amongst others. Furthermore, 

the role may alter along with specific organisational policies. In this study we examine the role of the 

ET specifically in higher education institutions. 

Study Questions 

This study aims to investigate the role and impact of ETs in implementation of Digital Capabilities in 

tertiary institutions (DCMiTI).  The aim has been constructed in the form of research question(s): 

Study Question 1: What is the role of the educational technologist?  

Study Question 2: What Impact (if any), do ETs have on implementation of DCMiTI. 

The study will use qualitative techniques to investigate whether the theoretical findings reflect the 

current state of practice. The objectives of the study are as follows: 

To explore the key functions of the ET in practice.  

To identify the impact the role of ET has on implementation of DCMiTI. 

To explore how the implementation of DCMiTI is affected by the absence of an ET.  

To explore possible reasons why this role may be absent in academic literature. 

The findings will shed light on the discrepancy between theory and practice. Furthermore, it will bring 

attention to the significance of the role of ET. The results will also enable recommendations to be 

made about how best to employ this role, with reference to implementation of DCMiTI. 

Methodology 

The methods used to investigate the role of ET and its impact on implementation of DCMiTI will be 

data analysis, FGD, questionnaires and interviews among experts. The research is based on grounded 

theory methodology (Glaser and Strauss, 1960).  

The study will be executed in phases, where the outcome of each phase will be used to inform the 

next phase. 

Phase 1: FGD to understand the role of ET in a higher education setting. ETs at the University of 

Hertfordshire will be used (see details of FGD in section 4). The main themes that result from the 

transcription of this phase will be coded and used to construct questionnaires for phase 2. 
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Phase 2: Questionnaires will be produced based on the outcomes of the FGD to further clarify the 

ideas raised. These questionnaires will be distributed to educational technologists and possibly some 

tutors and students. 

Phase 3: Interviews will be conducted with experts in the field, to verify the findings of the study and 

uncover any oversights. 

The four stages of the study will provide information that can be used to answer the overarching 

research question(s). 

 

Figure 0-1: Process of crafting and refining the study 

Phase 1: Focus Group Discussion 

FGDs are a qualitative technique, typically used to understand an issue at a deeper level than you can 

assess through a survey or other means. FGD are used to add meaning and understanding to existing 

knowledge or getting the ‘why’ and ‘how’ of the research question.  

The primary goal of this FGD is to answer the research question. RQ: What are the reasons for the 

absence of the role of the educational technologist in academic literature, and the impact the role has 

on implementation of DCMiTI. 

In order to guide the study, the focus group will hold discussions around the following six questions: 

Probe question 

How would you describe the role of educational technologist? 

Follow - up questions 

How instrumental are Educational Technologists in the effectiveness of Digital Capabilities? 

Study
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Are there any other roles in the institution which may be synonymous to that of the Educational 

Technologist? 

Why might the role of educational technologist be under-represented/absent in published literature? 

What effects may the absence of this role have on the implementation of Digital Capabilities in HEI? 

Exit question 

Is there anything else you would like to say about the role of Educational Technologist with regards to 

implementation of digital capabilities in higher education? 

Length of FGD 

The length of the FGD will be 60-90 minutes. However, the recorder will continue running until the 

participants leave the room. Typically, FGD that last longer than 90 minutes can become unproductive. 

Sampling frame 

ETs working in higher education institutions. 

Selecting participants 

Opportunity sampling will be used to recruit participants for the study. 

The following list of personnel from the University of Hertfordshire have been identified as potential 

participants: 

 Participant Role 

1 Zarah Bello Moderator 

2 Anonymous participant 1 Education technologist 

3 Anonymous participant 1 Education technologist 

4 Anonymous participant 1 Education technologist 

5 Anonymous participant 1 Education technologist 

6 Anonymous participant 1 Education technologist 

7 Anonymous participant 1 Education technologist 
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Date 

The Date of the focus group is yet to be confirmed (targeting November 2018).   

Participants demographic data will be collected because gender, age and hierarchy are all factors that 

affect the quality of information gathered during an FGD. 

Data Collection Tools 

Data will be collected using a number of tools, namely forms, questionnaires, interviews (see 

appendix) from a sample of participants, along with contextual information. 

Relevant data about extrinsic matters, source data, historical background, documented effects etc. 

Contextual information can emerge from comprehensive literature review 

Can also emerge through audience surveys, or interviews with the sources, looking at historical data. 

Helps justify inferences made from the intrinsic data analysis. 

Reflective journal/ field notes/ observations. 

Pilot Study 

Due to time limitations of the study, the FGD will not be piloted. However, the interview schedule will 

be piloted amongst a random sample of participants with some knowledge in the study area. 

Ethics Approval 

The nature of the data that will be collected requires ethical approval to be sought from the ethics 

committee of the University of Hertfordshire. The study will adhere to all the guidelines set out by the 

ethics committee. 

Participants will be informed both verbally and in writing about the details of the study, and that 

participation is solely on a voluntary basis, and participants are free to withdraw from the study at any 

time. In addition, written consent to participate will be obtained from volunteers.  

Raw data, transcripts and audio recordings will be stored securely in accordance with requirements of 

the ethics committee and in line with the GDPR (2018). 

Proposed Data Analysis Technique 

The study will employ a pragmatic data analysis technique, heavily based on content analysis.  

6.1 Content Analysis 

Content analysis will be used to interpret the data through a systematic evaluation of the audio 

recording. The analysis will compare different participant opinions. Further comparing the role of ETs 



  

299 

 

in literature to the ‘real world’ scenario. Observations will be recorded on what participants talk about 

the most, and how themes relate to each other.  

Following the content analysis, we will be looking to see if the emerging themes fit in with the pre-

identified themes [1]. Although, the results will also take note of those themes that fit outside of the 

existing theory.  

6.2 Data Synthesis 

The synthesis process will bring together all the findings reported from the data collection. The process 

aims to identify the following: 

Answers to each of the six questions 

Categorise the findings from the FGD 

Identify the differences/similarities between the FGD categories and the themes for Digital capabilities 

Following the synthesis of phase 1, the results will be used to inform the second phase of the study. 

Subsequently, the results of phase 2 will be used to further inform the questions in the expert 

interviews in phase 3. 

Validation 

Over the course of this study, numerous validation steps will occur to ensure reliability and credibility 

of the data collection and reporting processes. 

The full duration of the FGD will be audio recorded. The recording will be transcribed verbatim by the 

moderator.  

Circulate transcribed data amongst participants for review. 

Consider evidence-based software engineering checklist for peer-review of a protocol. 

Allow a digital capability expert to review and comment on the results of the study. 

Circulate the results of the study to all participants for review and comments. 

Limitations of the study 

As with all data collection techniques, there are limitations and possible threats to the validity of the 

study. Identification of the potential problems that can arise in FGD can be mitigated through mere 

knowledge and awareness. Below is a list of some of the possible issues: 

• Provide a safe open space, being mindful of comfort to promote interaction and group 

dynamic. 

• Use open ended questions. 

• Avoid leading questions - allow respondents to shape the discussion. 
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• Avoid power differentials. 

• Avoid giving examples, to avoid leading participants. 

• Running a pilot study of the FGD may not be possible for 2 main reasons: 

• Limited number of education technologist available in the boundary area 

• Time limitations of the project 

• Furthermore, some disadvantages of using content analysis have been considered as listed 

below.  

• Cannot determine the truth of an assertion. 

• Difficult to evaluate the aesthetic qualities of messages. 

• Establishing cause is tricky. 

• Interpretations of meaning can be biased. 

• Reliability may be compromised if trained coders are not used. 

However, the benefits of using this method to support the theory outweighs the cost. Triangulation 

can also be easily applied to both quantitative and qualitative content analysis, and for these reasons, 

content analysis has been deemed the appropriate choice for this study. 

Strengths of the study 

Despite the limitations, the study has numerous strengths that if conducted successfully would make 

it a creditable contribution to knowledge: 

Self-transcription limits transcription errors and reduced the chance of misunderstanding the context. 

To counterbalance this limitation of not pilot the FGD, the interview schedule will be piloted amongst 

a purposive sample of participants with some background knowledge of the subject area to practice 

moderation skills and flow of the discussion to ensure the questions are acceptable and 

understandable to the target participants for the main study. 

Avoiding power dynamics to ensure we get the most out of the discussion – careful selection of 

participants. 

Multiple validation steps will be taken to add credence to the results – transcription review by 

participants/ review of results by participants/ expert review of overall results. 

Using participants from the same institution - removes context specific extraneous variables. 

Use of multiple data collection tools 

Reporting 

On completion of the analysis, the results from the study will be used to suggest some of the reasons 

why this role of ET may be absent in academic literature. Recommendations will be made about how 

best to employ this role, with reference to implementation of DCMiTI, based on the results from this 

study. 

The results of this study will further inform the overall doctoral research on proposing a framework 

for development of digital capability maturity in tertiary institutions of learning. 
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How does this study fit into my overall PhD plan? 

 

Making changes to the protocol 

There may be a need to apply changes to this document as the study progresses and in the event of 

applying these procedures in a different situation. While some of these changes will be useful to 

improve the current process as documented, other changes will be necessary to suite to context of 

the situation in which the protocol is being applied. All changes will be recorded, and the protocol will 

be updated accordingly using version control. 

Dissemination plan 

The results of this study will be published as a conference paper. The conference that has been 

targeted for this publication will be the Association for Learning Technology (ALT) conference 

(commonly referred to as ALTC). The conference usually takes place around September (2019) and is 

befitting for this study, because it is the UK’s main conference for Learning Technologists. 

This protocol will be included as part of the online appendix for this publication to provide the 

necessary transparency into the process and final report. 

____________________________________End of Protocol _________________________________ 

References 

▪ Baddoo, N. and T. Hall, De-motivators for software process improvement: an analysis of 

practitioners’ views. Journal of Systems and Software, 2003. 66(1): p. 23-33. 

▪ Bello, Z et.al. Protocol for uncovering the elements of digital capabilities. Pending 

publication, 2018. 

▪ Berelson, B., Content analysis in communication research. 1952. 

▪ Budgen, D. and P. Brereton. Performing systematic literature reviews in software engineering. 

in Proceedings of the 28th international conference on Software engineering. 2006. ACM.] 

▪ Lorenz et. al., 2014. 

 

 

   

Results of SLR 
RQ1 uncovered 
the absence of 

the role of 
Educational 
technologist 

 

Introduction and 
discussion of the 
role of education 
technologist's in 
implementation 

of digital 
 

 

Collect data 
through FGD on 

impact of the 
role of ET on 

implementation 
of DCMiTI and 

 

Analysis of 
results and 

recommend 
strategies to 

incorporate the 
role in 

 
Publish paper 
(Conference)  

Inform overall 
PhD research 



  

302 

 

Draft of participant recruitment letter 

To be sent the participants after they have agreed to participate in the study, and shortly before the 

day of the FGD (via email). 

Dear [Name of participant]  

Thank you for accepting our invitation to take part in the focus group discussion. We will be talking 

about the job roles and description of educational Technologists, and how they impact 

implementation of digital capabilities in a higher education setting. There is no right, or wrong answer 

and it does not matter how much you know about digital capabilities. We are interested in the views 

and opinions of all Ed. Techs working in higher education. The group will be held: 

Date: TBC 

Time: TBC  

Location: TBC 

It will be a small group of about six people. If for any reason you won’t be able to join us, please do 

inform me as soon as possible. If you have any questions, please do not hesitate to contact me via the 

details under my signature below. 

I look forward to meeting you.  

Yours sincerely, 

 

Zarah Bello 

(Focus Group Moderator) 
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Mini Focus Group Session Schedule and Moderator guidelines 

Moderator Guidelines for Conducting Mini Focus Group 

October 2018 

Moderator tips: 

- Avoid giving examples. 

- Avoid leading questions. 

- Avoid asking why. 

- Avoid using closed questions. 

- Set ground rules from the beginning. 

- Learn and use participant names throughout the session. 

- Encourage equal participation – not allowing one person to dominate. 

 

Introduction 

Aims: 

- Gather information to inform this study on the role of educational technologist. 

- The greater the exchange of information and views, the better 

- The value lies in your wide range of expertise and experiences. 

- Not seeking ‘right’ answers (or ‘wrong’) - looking to capture the range of views so please speak 

freely. 

If you consent, this interview will be recorded, although the recording will only be accessible by me. 

The reason why I would like to record, is so that I may accurately type up our conversation. After 

which, the audio will be deleted. Copies of the transcripts will be sent to you following the interview 

so that you can provide your feedback (if any). 

*Collect EC3 and EC6 Forms from each participant at this point 

If there’s anything that you want to talk about off the record, please feel free to let me know and I can 

pause/stop the audio or will not transcribe this information. You are also free to stop the interview at 

any time; be it for a break or to end the interview process. You don’t have to answer any questions 

that you don’t want to.  

Do you have any questions you want to ask me? 

If you are happy to begin, I will turn the recorder on. 
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**RECORDER TO BE TURNED ON** 

Thank you for agreeing to participate in this study. Before I tell you what the study is all about in a bit 

more detail, let’s start by introducing ourselves and one by one in a clockwise direction starting from 

me. 

My name is Zarah, and I am a postgraduate research student. Studying DCMiTI… 

Moving to the right… who’s next? 

….. 

That was great. Thank you so much for all agreeing to participate in this study. Before we start, I will 

give you a quick overview of what my research is about.  

(5-minute PowerPoint presentation) 

Next the discussion will be guided by a list of questions just to kick off the conversation. 

We’ll go round the table again in a clockwise direction, and I would like to hear from each of you, how 

you would describe: 

1. How would you describe the role of educational technologist? 

…… 

For the next questions we don’t need to go round the table, just feel free to answer freely, remember 

our rules. 

Follow - up questions 

2. How instrumental are Educational Technologists in the effectiveness of Digital Capabilities? 

3. Are there any other roles in the institution which may be synonymous to that of the Educa-

tional Technologist? 

4. Why might the role of educational technologist be underrepresented/ absent in published 

literature? 

5. What effect would the absence of this role have on the implementation of Digital Capabili-

ties in HEI? 

Exit question 
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6. Is there anything else you would like to say about the role of an Educational Technologist 

with regard to implementation of digital capabilities? 

 

If the discussion comes to a natural end/ or we reach 90 minutes, then I will prompt a close. 

*END – RECORDER TO BE TURNED OFF* 

At the end of the discussion, the moderator will reiterate what will happen to the information you’ve 

shared (i.e., how it will be analysed, anonymised, and added to the PhD project as well as how it will 

appear in presentation/papers).   

We will then agree what email address the participant would like transcripts to be sent to. Participants 

will be given an estimate of when to expect transcripts and reminded that they’ll have 2 weeks upon 

receiving transcripts to suggest any changes. 

Participants will also be reminded of their right to withdraw.  
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Appendix L: Reflections for the RoET Pilot Study 

Date: Wednesday 5th December 2018 

- Put mobile phone on flight mode and turn off Wi-Fi connection 

- Book room for 3 hours. Arrive 30minutes before to prepare and leave time at the end to 

clear out instead of being kicked out (this gives a lag at the start and end of the session) 

- Set up PowerPoint before they arrive and leave on Welcome screen 

- Email participant information before hand 

- Print and place consent forms on the table before they arrive (make sure they fill all details 

on consent form, not just signature) 

- Get a better white boards eraser or carry some water to wet it 

- Consider adding a slide to say I’m focusing on teaching and learning process in HE 

- Are instructional designer the same as educational technologists?
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Appendix M: Mini Focus Group Transcript 

Date: February 2019 
Time:  
Location: University of Hertfordshire, Hutton Hub, Meeting Room C457 
No. of Participants: 2 Educational Technologists + 1 Librarian + 1 Moderator 
_______________________________________________________________________________________________ 
P1: Institutional transformation 
Moderator: Yeah 
P2: It will be interesting to see what it is that typically people miss out of these elements… 
*Digressing a little* 
Moderator: I think one of the key things that I found was that Digital Identity and Well-being (DI&W) had the least 
weight in literature. I found a couple of papers quite interesting, that indicated… well they won me over, because the 
argument was that DI&W is not necessarily a standalone theme, but digital identity is an individual skill, and if you 
consider it as an individual skill that the stakeholders have. So when I say stakeholders, I mean that learners would 
need to possess that skill, the tutors would need to possess that skills and the organisational management would need 
to posses that skills, and if they are all informed on the effects and impacts of digital wellbeing and technology over 
abundance and all the issues that are related to using technology every day in the workplace. And the management 
are informed about it in terms of making management decisions, in terms the colours that they paint the walls, in 
terms of infrastructural choices then DI&W is not really an element its own but rather an ability of individuals to 
understand the impact that their choices are having on the learner’s ability to learn. 
Jane: But it’s also very closely tied in with the service layers if you like, the infrastructure I guess and around the 
resources aspect because If you don’t have good systems maintenance, good data management, good identity 
management at a technical authentication layer then that’s where the problems around digital identity and theft of 
identity, and we know everyday there are stories about this.  
And that fact, you know, there are some claims that actually we’ve all lost our identities anyway, that actually all of us 
have had our identities cloned because of all the different services that we subscribe to somewhere along the line, 
and somebody’s …. 
Moderator: Security and infrastructural issues. 
So with that it kind of fits in, like you said, infrastructure fits into organisational practices even, and then into individual 
skills. So maybe doesn’t really warrant being theme in itself but rather can kind of be split up into… 
John: It makes more sense when were talking about individuals. Definitely! 
Jane: Because there’s your individual, your behaviour if you like, your own awareness of say how you manage your 
identity within particular social media channels, there’s that aspect of it, and just good etic ate, good practice, and 
abiding by you know, just common sense a lot of the time, which a lot of people don’t.. 
Moderator: Which isn’t so common 
Jane: then there is this, the whole cyber security aspect of it which I just mentioned about which I think is exercising 
many, the system themselves aren’t supporting us as individuals to actually manage our own identity and the data of 
ourselves well. 
Moderator: Is that a bit infrastructural in terms of if the system doesn’t support it! But if the system did support it 
then it would be available and again if the management were aware of these things in terms of deciding which systems 
to deploy within the organisation, that would then kind of… 
Jane: and it would develop trust and think there is a whole area around trust to do with DI&W which I think, we haven’t 
solved yet. 
Moderator: Yeah, it’s quite important 
John: Within the organisational side, I’m thinking of the knowledge of individuals. The individual could be a big 
weakness in an organisation’s security. It only takes one person to click on a link in an email, but in terms of digital 
identity I get a sense of people having a personal brand and being able to control how they come across digitally and 
that impacts on how effective their comms are. But also you have skills like understanding the audience of what you’re 
producing digitally, so I think that all in DI because you need to be able to be a person with almost human properties 
as your conveying yourself. Hence people not realising, a lot of staff don’t realise how important a profile picture is, 
it’s essentially an avatar isn’t it. 
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Jack: I think the notion of identity is very important with regards to the education sector in particular because a lot of 
these Digital Capabilities that were looking at they kind of relate to an individuals professionalism whereas within 
education its also very important that we have a good model of digital capabilities there were modelling for students, 
its not just about the individuals you know, you have to be able to demonstrate to students that this is the kind of 
practice that will be expected in a professional context, so when you see kind of sloppy applications of things being 
done it kind of sends a message to the students that this is acceptable that you can get away with this in a professional 
context, but you cant. 
Moderator: modelling good behaviour 
John: like incomplete profile page 
Jack: yeah little things like that, if you put together a whole bunch of little kind of sloppy thing it adds up to something 
significant sometimes. Yeah I think it’s important to think about modelling best practice to students as well as 
individual professionals when were talking of digital capabilities within HE. 
Moderator: thank you, that’s a good point. 
*End of digression – continues with the PowerPoint presentation…* 
Presentation ends. 
Jack: I think the job title firstly, ‘educational technologist’ I don’t think it’s very good job title to be honest, I think a lot 
of institution are realising that and the educational technologist are being rebranded to some extent, there is often 
quite a lot of, like you mentioned instructional designer, that certainly one job title that does incorporate a lot of the 
skills that an ET would require though there is obviously unique attributes as skills that go with that as well but I think 
as a job title its particularly descriptive. Quite often I think learning I kind of becoming targeted these kind of job 
descriptions are being rebranded. 
John: I think the name ‘educational technologist’ is symptom of the technology being the other, in this sector. I have 
come from outside and hear phrases like flipped learning, oh you got this big idea where your going to provide some 
digital resources and you give it a fancy name, its not something to bells and whistles or to do a song a dance about, 
it should be just ‘what you do’! Does that make sense? I pick up on weird vibe about how it is another 
Jack: It does, and I think ideally, we want to get to a stage where the technology and the user experience of the 
technology is such that it actually doesn’t really require that much support, its more intuitive. At that point we start 
talking about educational user experience design and this kind of stuff, which is more kind of design and resources 
that can kind of support themselves to an extent, it that makes sense. I agree that the kind of technology is getting to 
point where its not gonna need this continuous support because ideally tutors and teachers will kind of themselves 
know how to apply this stuff because it will be more intuitive. I do have reservations about I don’t particularly like that 
job title to be honest ‘educational technologist’ 
John: If we look at, oh well… Have we started the discussion of have we just… 
Moderator: Well we’ve kind of, we’ve started the discussion, I kind of like it when things just flow in their own 
direction. 
*… completes the presentation…* 
Focus group starts: 
John: So, your accepting that there is a possibility that the functions of a ed. Tech could be well represented.  
Moderator: Yes 
John: But there’s a weak. 
Moderator: I have clearly missed them in my review, they haven’t come up and I am wanting to understand why? So, 
if I could report on why they didn’t come up in my literature 
Jack: So, people conducting the research papers that you’re looking at predominantly what’s their background? 
Moderator: Computer science. 
Jack: So, their research is within the industry of Computer Science. 
Moderator: yes, it within the industry of computer science. 
Jack: because I’m just thinking, why is the role of educational technologist invisible to these people? Because we kind 
of suggested their perhaps in a specially elevated position or in a position where their not necessarily, quite often 
people that conduct research are not the people that are employed and involved in actually designed and developing 
the resources that their looking at and to me that’s kind of suggestive of a disconnect, which I think perhaps is 
potentially something that’s of interest to you as well.  
Moderator: yeah 
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Jack: It’s interesting to think that there this kind of invisible educational technologist role that you call it educational 
technologist or what ever job title, you know different institutions use different job titles 
John: is it possible that someone in computer science views ETs as a technician? 
Moderator: yes, I have heard a lot of people say that 
Jack: I think sometime people don’t even know what an ET is, people think I’m IT support quite often. Can you fix my 
printer? No! So I think quite often we might just be mistaken for you know, another role. 
John: But if you were being a , yeah well talk about the grey area once we start but OMG. 
Moderator: I think it could also be that there s a lag between academic literature a n practise, so in a couple of years 
time, the literature might catch up with what’s actually happening in the real world. 
Jane: its interesting you say this, because I was at the ALTC conference last year, last September and they were almost 
having a similar almost crises of confidence in terms of what their roles were, there was a lot of debate going on in the 
conference around what it meant and how successful or not they felt they were being in their organisations. And 
certainly a strong feeling was coming out around were they not achieving because people did not understand what 
the role was? And then having this, because they don’t understand what the value of the role is 
John: not even just individuals but I think sometimes often the institutions that employ ETs, they don’t really know 
how best to utilise them. There not really given the full kind of range of influence that they could have. 
Jane: yes it to have the change. 
Jack: so I guess yeah that is another issue, that interesting you know 
Moderator: so yes that’s why were here today. Hopefully I will write something up on the misnomer around the 
educational technologist role to try to understand so that anyone else doing research in computer science or in any 
other field would not have the same questions that I’m having, so hopefully all of these questions we can answer and 
put something out there to kind of clear up the misconception around the role 
John: Could you go back to your stakeholders slide, please because id like to reference it. 
John: thank you. Because there are atleast four or five there that I am… *makes notes* 
Moderator: I’m going to go up to the white boards, were gonna follow the questions now. 
Jack: is it easier if we sit that side? 
Moderator: I think its fine if your stay where you are, you may just have to turn your chairs around and I’ll bring the 
recorder abit closer so we don’t miss anything. 
?: Cool 
Moderator: Its only for the first questions: the question how would you describe the role of the educational 
technologist? Im just gonna jot it down on the board so we don’t miss anything. Errrmmm, 
John: do you wanna sit there, and I’ll sit there? 
Jack: I’m fine here! 
Moderator: feel free to throw some descriptions at me. Just how would you describe the role? What do you do on a 
day-to-day basis? 
John: so, I would say the educational technologist does the ‘doing’ of technology, they are operational 
Moderator: What do you mean by operational 
John: In that they are actually using technology to produce outcomes, ermm, depending on the efficiency of the 
organisation, they will either be focusing on stuff that only they can do, or if they are not being used efficiently, they 
will be doing almost entry levels stuff to do with technology. Depending on their ability to influence and push back. 
Moderator: so that operational depending on their ability. So my handwriting isn’t the best. 
Jack: well I would define what I would like my role, what I think my role should be it isn’t necessarily, particularly on a 
bad week how my role is necessarily. But I would say ideally what an ET should do is kind of promoting the best use of 
technology with regard to student experience, so its not about supporting staff, its about helping staff to provide the 
best user experience possible to students via the mediated use of technology, ermmm, quite often what happens is 
that you just get caught up in stuff of people that are having particular problems and things that are not working well, 
so sometimes it kind of about looking at bad practise and trying to kind of make people work in a more effective way 
and perhaps looking at the technology and resources that their using as well and thinking how they might be able to 
do things differently or do things better. 
John: that was the flip side to the coin that I was suggesting, yeah, so you’ve got the when you actually are using 
technology ideally because you have a specialist set of skills but just because of I guess your only one person and you 
doing everything Is not scalable then absolutely for you to be as impactful as you can be, you have to be influencing 
as many staff members to improve their use of technology and the impact it has on the student experience. You have 
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to be influencing in everyway you can, be that with comms, one-to-ones, workshops, your trying to lift the ability of 
staff to not just use technology but to spot the right technological solution for a given scenario 
Jack: and quite often its kind of encouraging or discouraging people from using something if you think it’s not going to 
lead to the outcome that they have imagined or are anticipating, so probably communication is as big a part of it as 
the actual technological competence. 
John: yeah, absolutely. The part that I find fascinating is, I add most value not where im just teaching where a button 
is in a UI its where I’m modelling how to approach and create a digital project even, or how to approach a project 
where you involve technology to some degree as a solution. I was doing it this morning; I was helping a meeting 
actually be productive rather than try and do things in the wrong order. They were about to be very very waterfall as 
it were and I was teaching them, I was modelling how to be lean which I suppose is important for every organisation 
lean and agile you know but important for every organisation and it’s not just technology which uses those kind of 
organisational management styles, sort of modes of producing something anymore, but a lot of good practice comes 
from tech and its particularly relevant when your using tech because obviously you have to be careful about delivering 
something that takes a while to produce. I don’t want to be too in a echo chamber though, because I would imagine 
that in academia you probably have to have produced some pretty efficient means of producing just what’s required 
to do the job, or is the definition of academia that you have the room to actually not be tied to productivity, perhaps 
for example science is about curiosity and exploration where as when your trying to produce say a tech solution to 
something, its about efficiency and productivity, anyway those are things I come across daily. 
Moderator: would you say I have kind of covered all the points on the board? 
Jane: speaking as a librarian here, I find that really fascinating because I find these current run definition quite limiting 
because I think theres a lot of elements that many of those people on you stakeholders list will cine and say, we 
actually do that too. 
Jack: Yes 
John: I wrote down 1, 2, 3, 4, 5, 6, 7 or 8 people there that I feel as though I overlap with. 
Jack: yeah I could kind of, yeah! 
John: 7 yeah! 
Jane: I just think its really interesting that this role of the educational technologist has obviously morphed out of a 
requirement otherwise it wouldn’t exist, so somewhere along the line, some you know not just one person but a whole 
raft of factors have come together to say we need this type of role because this type of role is missing. And yet many 
of those role actually touch and feed into each other around this whole area. So I mean I think you know, speaking 
from my own perspective here, this is something that is typical, it impinges everybody and that’s why it’s a tricky one. 
Moderator: yeah 
Jane: digital capabilities is a really tricky area because it can be so big and yet ?? if we are going to develop, we know 
there is a missing set of skills, we know ere not going as fast as we could or should be, and if we don’t escalate this, if 
we don’t get on board and come together and not worry so much about the boundaries about these roles but actually 
focus on what we need to be doing and the skills we need to be developing all together, I think that would certainly 
help with the maturity model. How does the culture of the organisation actually go past these boundaries and rethink 
and redesign and redefine how people work together across these areas in order to achieve change quickly. 
John: We’ve missed something, which a big part that I’ve seen the ed tech do in organisations is responsible for being 
the stakeholder or company contact for third party providers, vendors of tech solutions. That’s a big job that the ed 
tech is given. 
Jane: In our instance a lot of IT service staff in LCS do that too.  
John: Here where I mentioned that there is a slight overlap with IT infrastructure because typically the ed tech could 
be responsible for the procurement of educational technology solutions so were not talking about infrastructure IT, 
so I would make a difference there, a division 
Jack: I think if you look back historically at ETs though, I think if you look at the Open University and the Institute of 
Educational Technologists then there traditionally the ET would be an expert in pedagogy, ultimately and the 
technology would be a kind of means of implicating that,  
John: yeah they still have that 
Jack: … Now a days the technologist is seeing much more of a technology centred approach and there not that kind of 
pedagogic grounding in the role, but I think historically there was and I think that’s something that slowly becoming 
kind of eradicated from time. 
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Moderator: That’s what I was expecting to find in literature when I was looking at DC in education and how they would 
support pedagogical practices along with suggesting the right IT, like you just said, the right solution in a given scenario. 
For people who are new to technologically and don’t use it everyday wouldn’t necessarily know, so your kind of 
pointing them in the right direction and showing them the best solution for doing what your trying to do. Because they 
could be doing something that’s taking them hours, you know still using Microsoft word to do things that they could 
use more specialist software to do. So that’s what I was expecting but I didn’t see any of that… 
John: I completely agree with that, because when I was at the OU, I detected that culture still there, that it is about 
pedagogy 
Jack: is that the first… I’m thinking historically who were the first educational technologists, I’m suspecting the origins 
are with the OU but I’m not 100%. 
John: don’t know. But the ed tech were really, I think their pedagogy first still, that the impression I got. I wish my 
colleague doe had the time to come here because his is a pedagogy first ed tech because he was a tutor first but he 
was tutor is computer science/ engineering and because of his abilities then by default, this is probably how it evolved 
right.. you’ve got somebody who’s a tutor to start with but a tutor in a digitally literate field who then realises they’ve 
got  a niche or they could be very helpful, so I think that research, using that kind of research into learning and teaching 
Is definitely there and I think you’ll find some ed tech who really believe it’s the most important that thing we do: 
bridging the gap but bias towards pedagogy. 
Jack: you need to have an awareness of the pedagogic side of things and the technology because otherwise what you 
get is this technology centric approach to doing things. Technology in itself cant really do much, it has to be applied 
properly. 
John: and how would you otherwise know, you know if your purely technological how would you know how to 
prioritise your endeavour, your not going to be informed, you’ll just produce a generic web 2.0 user interface refer to 
what you know, you wont be guided. 
Jack: People are often so influenced by the marked around the latest what ever it is and all the promises that are 
offered, when you know, if you don’t, quite often there is advanced to using a specific resource but you have to be 
aware of the limitations and how to use it to best effect within a learning experience otherwise its just tech for the 
sake of tech. 
Jane: do you have other aspects, like budget management or anything like that with the role or is this purely around 
trying to develop example user experience you can to deliver learning? 
John: well a senior ed tech would be quite involved and would be a budget holder, yeah 
Jane: are you also involved project wise or is it more a project basis or it is actually operationalising it. 
John: that why eve got both side, I mean your bound to have project work and your also bound to have day to day 
operational elements. You’ll have both because, well my thinking was always because of the nature of you’ve got a 
useful skill that a project needs, you should probably have good project management skills as well, definitely, because 
if you don’t your not going to be as useful when you’ve  got a solution that requires anything more than a week to 
work on, you have to work up, so a stakeholder management as well is more senior. So, all those sort of skills there, 
you’ve got to have too. 
Jane: I was just thinking of some of the elements we discussed earlier as well about having the rest of it there to enable 
it. Because we’ve all seen this where projects have happened and the project might have been successful in terms of 
delivering particular outcomes but then they get passed over to someone else and then there like nobody budgeted 
for it, and that’s a factor in the maturity model again. Because if you don’t have that exit strategy and that agreed way 
forward about what happens, rather thinking about it at the end of the project actually it something one has to think 
about right from the very start. 
Jack: It happens so much with technology centric projects as well because something will be positioned as new and 
alternative as so it will be attractive and appealing at the start but as time goes on interest will slowly fizzle out but 
you’ll be left with this resource that has had this considerable amount of time and money and energy put into it and 
the shininess has eroded a little bit but its still there and quite useful and quite valid but its just not supported anymore 
and I think, I say institutional buying Is really important in making sure that, that buy into a particular resource is 
sustained through time as well, like you said I think that often gets over looked 
Jane: So I mean thinking about the future if the role is actually quite pivotal in terms of the kind of overall, rather than 
just be pulled in on a project basis, actually the role of the ET should be represented in some of those more strategic 
planning decisions so that you can see something and you understand what the impacts are for supporting it and costs 
are. 
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Moderator: Yeah 
Jack: Yes 
Moderator: are there centralised ed techs and then are there localised, are you assigned to specific departments, 
because I’m assuming if they were centralised they would take part in more the management stakeholders type tasks 
and then the ones that are localised in specific departments would be more responsible for the pedagogical aspect of 
sup[porting the teaching of that particular subject. 
Jack: Yeah so, ermm 
John: Yup 
Jack: I think the point it exactly as you put it. 
John: Although just, if your local embedded in a school, I spend probably much more of my time, face-to-face, 1-to-1, 
every day I walk around the building and if anyone sees me and says: oh! I know they want me to approach and they 
have technical email that they probably would have emailed about, they probably would have avoided, they wouldn’t 
have developed. 
Moderator: do you get people approaching you with problems that are more technical, rather than education and 
technical? 
John: *nods head* 
Moderator: So does that overlap between technicians and educational technologists, so that people… 
Jack: No actually, its funny, just to amend what you said in terms of the locals ed. Techs being focused on pedagogy. 
Im more focused on basic digital literacy, that is my 100% focus, that is what I spend every day doing, trying to improve. 
But my colleague Rupert, because he is less interest in that, well that to him I boring because hes really good with 
technology. Hes interested in big complex technical solutions to bigger problems and probably interested in pedagogy 
because he was a a tutor. So there is that kind of, difference you get even at a local level, but I do feel as though 
because I have those relationships I add value where I know someone well enough to push them to develop where 
they would be avoiding, so I think the digital capability side is important. The opportunity for me to influence pedagogy 
is more around when I encourage them to brief to me well what I need to create something. Often people don’t realise 
a scenario where technology can even help, so I’m there listening to what their problems are and spotting where we 
can collaborate. And then I help the pedagogy, I think most where I say: give me what I need to know, say your my 
client, give me brief don’t think anyone knows how to brief us with the information we need to then go away and.. 
like they don’t see things… I don’t think I work with any creatives. You know, because there not spotting the use case 
or the scenario as beneficial and they don’t know how to populate something with an idea that lets say lets the 
technology sing and dance. Anyway I’m waffling, that’s my experience every day. 
Moderator: no but its really relevant, it actually sparks. Because you mentioned about the overlap of rolls and well 
that one of the key things about collaboration isn’t it.. because you might automatically see a certain aspect of 
something that if I looked at it I’d see a different area so if we came together collaborated we’d get a better results 
and almost feel like the overlap in roles is more of a positive. 
Jane: well it can be positive, but also at a political level it can also create tensions and territorial issues, and that where 
I think looking at your maturity model where does that fit in the culture? If you have a really mature culture, they I 
think there would be less issues around territorial issues and yes your would come together and your would hot house 
together, irrespective of who you were and then you would come out with a great solution hopefully which also 
involved users and is well tested. And I don’t think that’s where the innovation needs to happen, and the change, the 
cultural change. So if you are going to move towards a digitally capable culture, everybody is valued, everybody is 
invested and prepared to come together and contribute those things and its less about territorial unit and all that, its 
actually focusing on the excellent student experience and that what matters. 
Moderator: yes 
John: im interested to know how you would characterise what you do centrally in terms of like what you spend most 
of your time doing or what you think you should be doing or what your supposed to be do. Probably differs to what I 
just said. 
Jack: I mean I would say that consultancy is a big part of it. 
John: Yeah, you’ve got a consultancy role don’t you. 
Jack: So 50% consultancy, 50% development, no probably 25% training as well. So probably, id say training, consultancy 
and development, equal really. More or less. 
John: that interesting. I mean it’s a natural extension of geography isn’t it. Yeah. Sorry to complicate matters, but there 
also the fact that for the local ed tech for models of delivery, of which my philosophy vastly differs to my colleague, 
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there’s pros and cons of either. So in terms of ‘models o f delivery’, my colleague operates on a support hub, ICT 
support, someone brings up the problems and then everything’s dropped so he goes and fixes it, so its kind of 1st line 
IT support. 
Jack: what I just said is completely irrelevant because everyone’s just firefighting at the moment because we’ve got 
this management system that just been rolled out, so that’s kind of the one the average…. 100% firefighting all day. 
*lots of laughter and giggles* 
Jack: looking back historically to the good all days, this is how it was before. 
John: But yeah in terms of models of delivery, you’ve got that kind of 1st line ICT support. 
Jack: yeah 
John: for not very digitally literate staff, and then we fix (we do the doing) we fix all the problem, so we are just problem 
fixers. Verses, my here’s an opportunity to develop staff – I wont do it for you model. But I will provide better learning 
resources for you, for you to self help model. Do you see what I mean? 
Moderator: so its more of a support model rather than I’ll do it for you model 
Jack: more of a guide rather than do 
John: I think we are in agreement about what’s best use of our time and I loathe to do the doing unless someone cant, 
because then im using the skills that im paid for. And also one is scalable and one isn’t. its not scalable for two ed. 
Techs to fill in a digital literacy gap by doing the doing (when its like could you make a spreadsheet). But you could 
argue both are valid, the money pot for my role locally exists is because they realise there’s a need for just basic extra 
support using technology. Often it is fire fighty, and this thing is broken just now and there students in front of me. Or 
the hand in date is tomorrow and the portals broken, so I can see the reason for that but I’m lot he to get sucked into 
firefighting and I want to think much more strategically and I think that’s the ed techs best role is to be strategic and 
whatever you do, it has to be scalable otherwise your not going to make an impact. 
Jack: I suppose if an educational technologist is being used to best effect, you wont get these situations where people 
are spending all day firefighting especially with specific problems so I guess that’s, comes down to institutional culture 
again. Are we having influence at the right levels? are we at the right meetings and being consulted by? 
John: my ability to do what I want though, to do what I feel strategically, where I add the most value relies on my 
interpersonal ability to push back, and stakeholder manage and influence and it’s a big part of my job. If I cant do that 
successfully, im sucked into rescuing panicky stuff. 
Jack: is this helpful for your research? 
John: sorry, taking your on a bit of ferris wheel 
Moderator: I’m writing everything down because I’m recording to transcribe, so I’m kind of just putting down the key 
points about the role. 
Jack: I think from this discussion alone its quite easy to understand why the role is sometimes seen as invisible 
particularly in the research literature because it’s so multi-faceted 
Moderator: but it’s crucial, it’s a really crucial role 
Jane: well as I said, this was coming out strongly in a conference at the association of learning technologist last year, 
and how crucial it is and yet it’s not recognised almost, just how pivotal a role it is. 
Jack: I think lack of any effective technical, you know, technicians are quite often overlooked. Are they? 
Moderator: but is really a technical? Its more of a pedagogical role? If there’s no ed. techs they who is going to bridge 
that gap? And then how do expect the maturity unless your just training staff in training sessions. Who then has that 
role? Which leads us straight into the next question: if there are any roles that are synonymous to that of the ed.tech. 
because I would be curious to see if the synonymous role would cover all of these things an dim thinking that the roles 
that would be synonymous would cover some but there would be some tasks that would just be left in the lurch. 
John: yeah, so I wrote down a digital champion, IT service staff, curriculum team, instructional designer, digital 
specialist, staff development. 
Jane: well you see, and you would be surprised to hear me say this, but if you look at my team in the library, if you 
look at my team there are several of them who have got HEA accreditations and they create content digitally, they 
communicate digitally, they collaborate on projects digitally, they’ve got elements of project management there, they 
are often influencing staff. They have responsibility for resource procurement, there a… they also because they come 
traditionally from library backgrounds, they also still are holding onto some of those more traditional roles, although 
increasingly less so as were moving forward. 
John: oh, we’ve missed out from what we do… were coordinators. I mean Lucy, her role is coordinating but I’ve seen, 
interesting different organisation and different sectors and you always have the coordinator role who’s multi-



  

314 

 

disciplinary and a generalist. So, we are generalists but obviously we, all of us have a speciality, I mean you specialise. 
I mean we have to be quite generalist, typically there’s an area that your most into, you know, that your best at 
discipline wise, skills wise but generally I think in any organisation you’ve got that tension between multi-disciplinary 
teams or departments that are siloed a bit. You don’t get the specialisation, the staff development unless you get a 
group of a particular discipline together so that’s why would want sorry of separate teams, sort of separate discipline 
but then again you don’t really communicate and collaborate well when you’re all siloed off and often projects need 
multidiscipline to work together very well, so that why you need that kind of generalist to bridge the gap. I guess I’ve 
seen it in other, the generic term for it’s a coordinator or a project manager but I think coordinators more operational. 
So, I see the ed tech as possibly just these sectors answer to that need in any organisation, maybe. Sorry 
Moderator: no its fine. This great stuff 
John: what was your question though? 
*lots of laughter* 
Moderator: it was about the roles that are synonymous. Would you like me to write them down? Well were running 
a bit short of time, so I think we’ll just push on. 
So the next question is, oh I skipped the second question, which was: how instrumental are educational technologist 
in the effectiveness of digital capabilities. So, if you think about DC in terms of the definition I gave earlier, which was: 
the extent to which the culture and policies of the institutions would help support digital practices. 
Jack: I feel like culture is probably the operative word, in the description you just gave. I think its about modelling best 
practice and helping staff to model best practice towards their students, so in that respect I’d say it’s certainly 
influential in that kind of setting. 
John: I would say that we are as effective as we are able to devote time to those longer term improving digital 
capability yeah. 
Jack: You kind of have to be a bit forward looking as well, because digital capabilities, what is kind of considered 
somebody who is digitally capable today, if they don’t keep with emerging trends and horizon scanning, there not 
going to be digitally capable tomorrow. 
Moderator: I always look at it as, if you look at this CMM, I look at it as step of ladders, or an escalator, so it keeps 
moving and even if you get to level five, if your not walking up the steps, you kind of fall off and get left behind because 
you need to keep moving up with the escalator. So what at level 1 now, in 5 years’ time it will probably be at level 4 
and so and so for, its continuously maturing. 
John: so, in answer to the question then, given the function you’ve described, I would say if an education technologist 
is able to do the modelling and the training and the influencing then yes, but if an ed tech is more an operation and 
doing the doing with technology and involved in just being the stakeholders or the main contact for a vendor then less 
so. It depends on the ratio of what they are able to do. 
Moderator: anymore on that? How instrumental? 
Jane: I think that a tricky one because that’s another area where I think were increasingly struggling with in terms of 
how we measure effectiveness anyway in what we do.  As you know were currently obsessed by surveys and results 
and all this and how get pushed from league tables from one end to another and I think how do you measure this? Is 
it on an individual basis, if you’ve got someone who’s a serial digital dodger and it doesn’t matter what you want to 
do, they still won’t take your advice or won’t help themselves and they constantly come back to you and they just 
won’t change their practise no matter what you do. Or is it just generically like looking across the past and saying, we 
all do this, we look at the number of modules that have been translated into canvas from the previous system. So, and 
then that might look impressive in the numbers game but how effective, how much of that transformation or 
migration… 
John: that a very difficult thing to quantify 
Jack: yeah, it not something that easily broken down. 
John: we can give you some proxy indicators, but we can’t give any detail 
Jane: so everybody recognises the key potential of this role and it need. The ned to have it. 
Moderator: and we recognise the roles that are synonymous to it and overlap between those roles. 
Jane: the measuring effectiveness, I think I s a tricky one. 
John: ok, there’s a funnel. I would see it as a funnel, like a conversation funnel. So, say I get a classroom and through 
marketing and targeting my emails, I actually get 6 and may a stick and my carrot from the association of learning and 
teaching say we get 8 people to come to a workshop on some software. Of that, probably I get probably follow up 
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queries from 3 or 4, which mean there using it and they need a bit more help but there also consolidating. So there 
probably, there may be that 1 or 2 continue to use it long term and are independent, so id say that about a quarter 
isn’t it. 
Moderator: yes, 2/8 
John: yeah, of people that I’ve given a new skill to. 
Jane: or changed their practice, influenced that practice. 
Jack: so coming back to digital capabilities, I think at that point the technology is working for them, they are no longer 
working for the technology. When you get people in there struggling all day trying to combat, you know because there 
slides have become corrupted so they can’t do this an can’t do that, for those people, there working for the technology, 
there trying to resolve issue that should be there 
John: yeah absolutely! Another way to quantify is time saved. Efficient productivity gains. Right, what you doing there? 
I’m just manually entering all these numbers. Why don’t you autofill? You know and if you imagine that was something 
that was done weekly and took them an hour and now it just takes them a minute. That does multiply out hugely – its 
very difficult to quantify though. But I see it anecdotally every day, the impact that digital capability has on 
productivity. So you’ve got the extra productivity in time saved and its hours and hours if you managed to get people 
to learn the new skill that save times, and we do that at scale I think. Little by little and it save hours and hours. But 
they you’ve also got, if you can’t manipulate data, you’re not making the best forward decisions on how you operate 
strategically as well, you save time but you also inform decisions if you allow people to use technology because they 
can do a little bit of quick data analysis. You know there making forward decisions. So those are two ways I think we 
definitely make an impact. 
Jack: that true and that could quite easily be quantified I think 
Moderator: Fantastic! So, what the next question? We already touched on this earlier on, but why might the role of 
education technologists be underrepresented or absent from published academic literature? 
Jack: I think we’ve kind of touched on these areas quite a lot, but I think a: like we’ve suggested, the role itself is 
sometimes represented in different ways, so the term educational technologist might not necessarily be used in one 
organisation where there’s still people doing you know, various components of that role and also because the role is 
so multi-faceted, its kind of like, were not a definite link in the chain. There’s various level of influence that happening 
in various levels, in various departments that I suppose there’s a tendency that were perhaps invisible to people that 
are actually conducting research because were not seen as such a definite link in the chain if so speak. The involvement 
that we have is perhaps more subtle. 
Jane: I think also, its coming back to this territorial thing. You know the discipline specific view. So you have the very 
active ALT but again there a community of practice, so its almost that the literature would almost reside within the 
communities of practice. 
Jack: and territorial things within research as well. So, the researcher will see you know the questions his territory, 
he’s going to have a very specific things that he or she wants to represent as an outcome. 
John: Really interesting. I would see it through a recruitment eye, so if you look at the numbers through eye, probably 
vary from institution to institutions but I reckon you don’t get many applications for an ed. Tech role when you think 
about the numbers of people that have broadly that mix of skills. All of these people here (points to list of synonymous 
roles in front of him) have a similar mix of skills to an ed tech. Forget the side of semantics because were not talking 
about oh why don’t they say the name that much, are we talking about institutions investing lots of money in that 
function within the organisation? Or.. I’m just pushing that back? 
Moderator: So, we are talking about institutions implementing digital capability frameworks, so for example if we 
consider the Jisc framework, trying the implement the Jisc framework, use the tools, encourage staff to use the tools. 
How instrumental would you say the role is, in terms of doing that? 
Jane: I would see that its crucial, I think! Because of the position of where the role individuals are and whether that’s 
in a central unit or whether its in the school directly, I think it’s a position of influence in making more awareness of 
those requirements. 
Jack: there is also just for the sake of playing devil’s advocate that the educational technologist could also have a 
negative impact on digital capability. In the sense that in there in a kind of support capacity and members of staff are 
coming to them and seeing them as the solution to the problems there having rather than taking ownership of those 
solution themselves. I think there is a potential where an educational technologist could have detrimental effect on 
digital capabilities which is. 
John: Enabling avoidant behaviour, in terms of development. 
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Jack: Just for sake of providing a counter argument. 
John: there also, just to finish off the point I was trying to think in my head. I think that there’s a cannibalisation as 
well, like you say slightly political within the organisation, but I would say that there are quite a few people in the 
organisation have a broadly a similar set of skills as the ed tech. and interest but there cannibalised by other 
departments, possibly, in terms of recruitment, maybe. Then the dedicated ed tech that, but then again, the dedicated 
ed. Techs that’s got that interest in education and technology and really overlaps, perhaps its either it’s getting 
cannibalised or its actually quite a niche. There not many. 
Jack: yeah! Sometimes you get digital capabilities as an approach to using technology to enable a more professional 
way of working, the educational technologist is, I’d say should be influencing that free modelling and best practise. As 
opposed to focusing on specific tasks, because those tasks there will be a better way of doing things, or a new way of 
doing things in two, three years anyway. So there not necessarily training people how to use software for example but 
by modelling best practise and demonstrating to people how to use technology in a way that is empowering, and I 
think yeah, they should be highly influential. In an ideal situation! 
Moderator: Ok, so what effect would the absence of the role have on the implementation of digital capabilities? What 
if there were no ed. Techs? How do you think implementing digital capabilities would go? 
John: just in terms of the premise of the questioning, are you saying that the literature search definitely discovered 
that there is a absence of people fulfilling the roles of an ed tech? or are you saying that not having ed techs is a proxy 
for the institutions not investing enough in.. 
Moderator: No no no, I might have worded the questions badly. So, are we talking about questions 4 or 5? 
John: Generally understanding them both, as a workflow. 
Moderator: So, question 4 was, I didn’t mind them in my literature search, not to say that there not in literature but I 
am doing research on… my literature search was looking for things that affect or impact in digital capabilities. So, if 
educational technologists impact the implementation of digital capabilities in higher education, then they should have 
ideally come up, even if it was just once in my literature. But they didn’t, there was a under representation of them, 
so… they could have been missing completely, or they could have been missing in the journals or the areas that I 
looked, or they could have been called something else, or they could have just been underrepresented and if I had 
read 1,000 papers, I might have come up with some, because I only read 140. Now I’m not really giving a definitive 
reason, I’m exploring the reason why I didn’t see them. Rather than saying that there not there. I’m suggesting maybe 
there underrepresented which may be why I missed them. 
Jack: Perhaps there aren’t enough educational technologists doing their own research and that’s why there 
underrepresented. 
Moderator: and so if they are missing in literature, their role is not given the significance that it deserves in other 
areas. Even if there are communities of practise, the role in itself is standalone but then even within Computer Science, 
were talking about development of new technologies and then who is going to use the technology, who’s going to 
train people on how to use that technology. So if it’s not there, then it kind of needs to be there. There need to be 
some mention, they need to be given that significance, it needs to be out there somewhere. 
Jack: yeah 
Moderator: So, what I’m saying is they haven’t really been represented in the way I was expecting, and so what if they 
weren’t there? What would then happen in terms of digital capabilities in higher education? 
Jane: well I don’t think it would go as quick as it… I think it should be going quicker than it is, but I don’t think we would 
have even got this far without them… in this organisation. I think they have been very influential and will continue to 
be influential, and they continue to be valued within this organisation, in terms of what they do. And I think as the 
newer systems have been coming in as well and sharing good practise through things like the Learning and Technology 
conference that happens every year, people are able to see across all the different schools – good practise. Where 
people have involved the educational technologists in the planning and the development and the testing. So, I think 
the evidence based growing that they are having an impact and influence. Then we have a reward system here as well, 
I mean we recognise and reward good practise, so you’ll see the VCs awards and those sorts of things and the Learning 
and Teaching Innovation Awards where you can actually bid for money to undertake a technology based project, but 
it has to have some learning impact, it has say how it would help us move forward with these approaches. So, I think 
if we didn’t have them, I don’t think we would be anywhere near where we are now. 
John: I’ve processed the question now! And sort of got rid of the kind of philosophical red herring. I would say that 
you’ve got these functions that are going to happen regardless of the ed tech existing, but what your not going to do 
is have that person who spans different disciplines truly understanding the requirements. So he can understand the 
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tech and the capabilities or the kind of dependencies of the tech, but your not really gonna, no! No ones going to 
understand the requirements as well as an ed tech who know the pedagogy side and the institution and also knows 
most of the tech, I think that’s where the ed tech… and so if there missed then it relies on really good… Really good 
communication. So, someone giving a brief to someone which we’ve established is not done well and an IT person 
who really gathers the requirements very well of what’s required from the client, you know this other, this academic, 
and I’ve seen it go wrong more than I’ve seen it go right when you have these two different disciplines trying to work 
together, so yeah. Having someone who already spans that gap, is invaluable. Definitely! and I think that’s what you’d 
miss if you didn’t have that ed tech. 
Jane: and the richness and the new ideas and I think part of your role, I see part of your role as well is not just helping 
people within the context of the institution but your ability to bring the broader perspective of what’s happening out 
there, so and having part of your role that time isn’t looking to the external environment so that its keeping the 
innovation fresh and its bringing the new ideas back into the organisation because for many instances other pressure 
on academics, there not given the time and the space, even though ideally we know nominally they should but they 
often aren’t. So, there is confidence that if you’ve got an expert available then you can give them the freedom to do 
that. 
Moderator: yeah 
Jack: Academic take technology in a very reactive way and there’s research evidence to support this so they don’t 
really, historically an academic because of time constraints and stuff, they wont really embrace something new until 
the moment when they absolutely need to and at that case the whole experience can be very stressful, they’ve got 
other things they are trying to juggle so its kind of useful quite often to have someone there just have kind you know, 
a) to reduce stress because it can be stressful when your trying to get to grips with something new and you’ve got so 
much else going as well, so I think yeah just to provide that reassurance and help people as well. Because that’s all a 
big part of digital capabilities as well, just you know, I guess trying to remain calm and not become phased by 
something that’s new you. That’s a big part of it I think, yeah. 
Moderator: Yeah! Thanks! I think we’ve answered all the questions. Is there anything else that you would like to add 
or comment on about the role in terms of implementation? 
John: just on that question 5, I’ve just realised that unless you have an ed. Tech. it won’t entirely be the day job of any 
other discipline to make sure that the execution of good educational technology practices and systems is there. It will 
be an extra thing on someone desk that they may not, it may be an afterthought, you know it may be yeah. So, it’s is 
a declaration of priority because of its, in terms of title and in the context of the whole organisation it is a specialisation, 
I know I drummed on about it being a generalist role but in the context of a big organisation it is a specialist role. So 
therefore, it kind of says this your responsibility to make sure this runs well. So, it’s a declaration of priority, and 
depends on and how many you have as well! As such is possibly a little bit, disheartening your finding 
Jane: the other thing you might like to look at Zarah, is the ALT have their own professional development framework 
called CMALT and that breaks down the types of skill set that a learning technologist would potentially have then if 
you go through the professional accreditation you have to provide evidence for those sorts of skills. So it might be 
useful as well, just think about this role and similar roles and we’ve all said more of less that the learning technologist 
is probably the closest to an educational technologist, it might be worth looking at the framework and seeing what, 
how they’ve broken that down and what professional bodies have kind of said they value or want to see in this. 
Moderator: Ok. So just to round of then… I found this online (slide on definition of what LT do). So there trained in the 
field of educational technology, and the idea is for them to make learning new technology easier, and not even learning 
new technology only but even learning your discipline. So in terms of the students, so they continuously analyse, 
design, develop, implement and evaluate. 
Jack: interesting that I’ve seen this exact same model applied to teaching, so in terms of curriculum design you can 
apply the exam same model and it reiterative. 
Moderator: yes exactly. 
Jack: So, after you evaluate, you go back to the analysis. 
Moderator: yes! 
John: but what the source of that? Interestingly. 
Moderator: the source of this was, I think it was google, google scholar, it was a link on google scholar. I’m sorry I 
didn’t reference that, that’s very very poor practice on my part 
John: that ok. That very interesting because I think we’ve touched on quite a lot of those issues anyway through the 
course of our discussion anyway, so that quite nice. 
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Moderator: the model, I read it and then broke it down in this way, I put this in myself but it has listed those five tasks 
and what stuck out to me the most was the analysis part. Because that sort of fits right in with digital capabilities and 
the fact that it’s a constant, you have to check where your at to know whether you achieving, to know whether you 
need to move onto the next step. Can you then add a new skill to your existing, have you mastered those skills enough 
for you to add a new skill to your existing skill set? If you’re not analysing where you are they our not really going to 
be able to climb up further. So that continuous analysis, and again in terms of software, so if your not analysing how 
efficient is this software for the purpose of the task that your using it for, then you wouldn’t know when its time for 
you to switch to a new software 
John: sort of cost-benefit 
Moderator: yeah exactly! So that analysis is one that stuck out quite a bit for me. 
Jack: computers won’t be around in five years anyway, we’ll all be on mobiles and tablets. I think its quite different 
because the way students are using technology – this kind of going beyond the scope of your study, but I do think 
there is sometimes a disconnect between what is actually a digitally capable person and what is perceived as a digitally 
capable person? Because a skill set of using computers and all this stuff, I think that’s a little bit kind of becoming more 
and more, or less beneficial because I think as we move forward towards mobile technology and cloud computing and 
this kind of stuff. So, I think the way people evaluate digital capability in itself something that needs to be constantly 
you know. 
Jane: well I’ve just be talking to the students. Hertfordshire business students, business IT because there a mixed 
ability group again and there desperate to get on top of their excel skills because of the financial analysis and data and 
all sorts of things that they want to do to develop their skills. And so they were interested to talk about their own 
development needs using Lynda.com which is an e-learning platform essentially. This was outside of the course that 
there actually taught in the university, as though they have formed a learning group and then there all at different 
abilities but then there using Lynda as a source of the content to develop these skills, cuz Lynda has different version 
of excel available within it, to teach them, and then their sharing their play lists and there actually helping each other 
in the evenings. Where they meet every fortnight. So again it’s just interesting how people will pursue their own 
digitally capable journey, they’ve already assessed themselves and recognised that there at this mixed abilities, they 
got these needs, some want to go faster than others and so just going into one particular kind of form of module isn’t 
enough for them. It’s not delivering n their expectations around how digitally capable they want to be with that 
particular piece of software. 
Jack: I suppose a big part of digital capability is how quickly you can adapt, and kind of evolve and get familiar with 
new ways of doing things, its not so much about specific skills the way I see it. 
John: No. It’s about coping strategies 
Jack: yeah 
Moderator: In addition, it’s, the skills to be able to evolve. You know there’s the skills that you need to do the work, 
but then there the continuous learning. 
Jane: but then they still need to learn what those core functions are, they still need to know what the functionality is 
Jack: we do need that granular, kind of procedural training from time to time but the big kind of digital capabilities as 
a kind of ideal, I think Is more about an approach than a specific kind of .. 
John: Personally, I feel as though at scale that granular, step by step designed course is just, its not gonna work because 
where’s the prioritisation? So really the cost benefit is done on a tiny scale daily is when its most functional. So, what 
I’m about to do? Quick sense check! Is it the most efficient way of doing it? No! google it! Develop a little bit! Move 
on because I’ve done just enough and if you try and aim too high, the justification for it starts to wither. It’s actually a 
really iterative, tiny step by step process is when I think its most functional and efficient. And also, less anxiety related. 
Jane: well you I think that the interesting thing about how their creating these playlists as well because they are, they 
don’t want to do the whole 10hour course. There after the little bits, but then there all finding the little bits and then 
sharing them together. So there using the technology well. As an observer you know, looking at them, there actually 
interacting well with the content. There beginning to get on top of the product, there working together and their 
helping each other as well. Support wise, because some of them are very under confident and others are very 
confident. So, it’s quite an interesting activity that’s going on there and how they’ve almost taken things into their 
own hands because they feel that there not getting the support, they feel they want to develop those skills within the 
actual courses itself that their given. 
John: I think they’re going about it in the most functional way to achieve what they need. And I think the only thing… 
so that activity is what they should be doing, and I think it should just be encouraged an facilitated for them to do that. 
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That’s the problem that they’ve taken it upon themselves, not what there doing. What there doing is what they should 
be doing but the facilitation and the encouragement and the kind of expectation that, that’s what they should be 
doing. Because I don’t think you can bake in the equivalent of that into a curriculum, very well. Can you? I don’t know. 
Jane: well. 
John: you set time aside for that 
Jane: I worry about them because they do need these skills, they need those particular skills right now. Just in terms 
of employability. 
John: Yeah, I just taught a man how to use excel and that was bonkers. Because it’s whatever your employer wanted 
me to have in hindsight, its bizarre why did I not… my IT teacher I would love to have a word with him. 
Jack: I have a phobia of excel! 
John: So, does my wife actually, excel just makes her angry if I say the word. It’s like trigger word. She’d rather do it 
on paper, she’s very funny but she calls me a grandad in other ways, so! She’s much better at social. 
John: Anyway, thank you so much! That was really very useful. 
Moderator: Thank you so much! That was really useful for me. Got lots of useful information and I will stop the 
recording at this point. 
John: sorry about the waffling, I find it very difficult to think of a thought and then condense it into bullet points. I’m 
a waffler. 
 

__________________________________ END OF AUDIO ___________________________________ 

 



  

320 

 

Appendix N: Content analysis code book 

 Name Description Files References 

 Creation & Innovation The collaboration culture: Collaborative working, learning, and teaching; driven by cooperation, participation and 

facilitated through communication, connectivity, and infrastructure 

2 4 

 Enabling creativity The ability of the institution to provide an enabling environment for creation and innovation 2 2 

 Skills to create The ability to create content, online materials, and resources (e.g., lecture slides, word document, excel spreadsheets, 

websites, video content, podcasts etc.) 

1 1 

 External Environment The geographic region in which the institution is physically situated: country or city. Socio-economic and socio-

cultural factors of the EE such as literacy level, the type of education system, social norms and structures, diversity 

and intercultural communication all contribute to DCMiTI. As well as economic condition such as political status, 

population mobility and growth; infrastructures and power supply. Cultural, natural, and informational capital 

alongside public policies on education and the role of government agencies and ministries. 

1 1 

 Individual skills An Individual’s interpersonal and technical skills, and their readiness/ willingness to engage with digital tools and 

achieve their full potential. An individual’s demographics, cultural capital, level of education, self-efficacy, problem 

solving abilities and attitude towards learning. Including a full range of ICT skills and competencies. Socialisation and 

readiness of individual to improve their ability. An individual’s knowledge of wellbeing and understanding of the 

digital footprint. As well as a sense of belonging to a safe and secure institution. Individual’s ability to achieve 

personal goals while maintaining a healthy work-life balance. 

3 39 

 Communication The ability to successfully communicate your knowledge 2 3 

 Modelling best 

practise 

 1 1 

 Confidence Confidence in using technology and understanding its dynamic nature. Acceptance that change is inevitable in the 

digital era. Confidence that things may break and cannot be fixed, adapted to suite your needs. Confidence to try and 

fail and resilience to keep trying until confidence is built in the fact that the technology works for us. 

1 5 

 Cultural knowledge The set of ideas that a student’s comes into the institutions with based on their previous background. 1 2 

 Digital engagement Learner’s usage/ engagement with digital tools. 1 3 

 Digital footprint Understanding one’s digital footprint and online presence 2 2 
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 Name Description Files References 

 Digital skills Competency in us using digital technology. The appropriate use of the appropriate tools and applications and being 

able to select the right tool for the job. 

3 13 

 ICT Literacy Internet searching skills, word processing skills, data organisation and other software skills. 1 5 

 Staff capability  3 5 

 Technology 

acceptance 

 1 1 

 Student capability  3 3 

 Disciplinary knowledge Using digital technology within a specific field and ensuring that teaching is within the currency of the curriculum for 

learners within the discipline 

2 2 

 Information literacy The ability to find, select and use data 1 4 

 Own sense of 

development 

A personal motivation to keep up to date with discipline-specific knowledge, pedagogical skills and digital skills 

associated with teaching such as assessment tools that may be used, classroom technologies, student engagement 

facilities. 

3 8 

 Understanding of 

wellbeing 

Understanding of one’s online safety and the ability to manage a work life balance. Awareness of appropriate use of 

digital tools and resources and understanding of the adverse effects associated with excessive consumption. 

2 5 

 Infrastructure The infrastructure that supports the tertiary institution in terms of basic physical structures, network infrastructure, 

connectivity, hardware, software, and usability. Also includes availability of technical and peer support. 

3 27 

 Accessibility  2 4 

 Connectivity Connectivity between various technologies around the institution and the ability to communicate between different 

platforms and different departments/ schools within the institution. 

3 4 

 Support Technical support in using ICT infrastructures, hardware software and connectivity. 2 3 

 Technology (assets) Technological assets belonging to the institution in the form of hardware, software, licensing etc. 3 3 

 Hardware Physical hardware such as CPUs, laptops, printers, scanners, telephones etc. 2 5 

 Classroom 

equipment 

 1 3 

 Software Software such as Microsoft office, resource management software, administrative software, OneDrive, VLE etc. 2 3 
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 Name Description Files References 

 Workspace and 

equipment 

Workspace aesthetics and equipment such as desks, chairs, lamps, air cons, lighting, windows etc. 1 3 

 Institution An institution of learning in which tertiary level education is delivered (Level 4 and above). The extent to which the 

culture and infrastructure of an institution enables and motivates digital practices. Organisational structure, size, 

and facilities. Framework, corporate strategies, leadership, organisational goals, and practice guidelines. Internal 

cultural and social values, ethical guidelines, and accountability measures. This also includes division of labour, 

recognition reward schemes, adoption of best practices and teaching culture; financial capacity and sustainability. 

3 13 

 Commitment to TEL Institution commitment to continuously supporting and enhancing TEL. 3 5 

 Communication Ensuring that that all stakeholders are clear on what technology is, what it does and what it is available for. 1 2 

 Investing in tech  1 1 

 Feedback Feedback from learners to understand how they experience learning from tutors. This information is used to improve 

the learning experience. 

2 2 

 Financial commitment Financial commitment to supporting Technology Enhanced Learning. 2 3 

 Institutional culture The culture within the institution in terms of learning, collaborations, innovation etc. 3 6 

 Digitally capable 

culture 

The extent to which the institution enable sand facilitates access and tools to support digital capability. Institutional 

assuming responsibility of ensuring that everyone is safe and well-trained and comfortable in that environment. 

1 2 

 Learning culture  2 8 

 Institutional guidelines Fundamental guidelines that govern the way the institution functions. Including policies and procedures for all 

process areas and guidelines on managing relationships among members. 

2 3 

 Email etiquette  2 3 

 Occupational health Awareness that your workspace has to be setup appropriately for you do your job without causing harm to yourself. 1 1 

 Policies  1 1 

 Social media usage  1 1 

 Staff training  1 1 

 Jisc framework A sector bodies recommendations on digital capability 2 3 
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 Name Description Files References 

 Strategic plan An indication of the direction of the institution, outlining long term goals and how they will be achieved. 1 3 

 Structure  2 2 

 Learning, Training and 

Development 

The Learning and teaching practices and methodologies aimed at acquiring new knowledge or skills. Teaching 

methods, practices and strategies and delivery techniques, pedagogical practices, and acquisition of new skills 

through a variety of learning options. Including assessment of learning outcomes, evaluation, and reflection, 

reporting and learner feedback. 

3 25 

 Learner experience The experience of teaching and learning within the institution 1 1 

 Modes of learning Different modes of learning to support individual learning style. Technology should not feel restricting but rather 

enabling and offering different mode of learning can support this process. 

2 6 

 Classroom - 1 1 

 Mentors - 1 1 

 Online - 1 2 

 Linda.com - 1 2 

 Workshops - 1 1 

 Pedagogy Methods and practices of teaching 1 1 

 Staff training Upskilling tutors on various skills to support the eLearning and teaching process. Includes ICT training, pedagogical skills, 

discipline related training and professional accreditations 

3 6 

 Technology focused - 1 1 

 RTC The learning resources, tools and content used to support learning/ institutional goals, including social networks. 

These are the resources used to facilitate learning and development. These include digital libraries, VLEs, LMSs and 

other digital educational resources. Social networks used for learning as well as administrative systems used within 

the institution for monitoring and management of the resources used. 

2 11 

 Assessment tools Tools used for marking and assessment 1 1 

 Clarity on use The ability of the institution to clearly communicate or make available information on what each resource is used for 

and how to use it and how. 

1 3 

 Consulting stakeholders  1 3 
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 Name Description Files References 

 Guided learner 

journey 

 1 2 

 Procurement 

consideration 

 1 1 

 Accessibility  1 1 

 Usability  1 1 

 Wellbeing  1 1 

 Storage capabilities  1 1 

 Strategic implementation  1 1 

 Student engagement 

apps and facilities 

 1 1 

 VLE  2 3 

 Wellbeing General awareness of society as a whole. Understanding individual responsibilities and how to manage a health 

work-life balance. Ability to regulate access and usage. 

3 13 

 Health risks An awareness of the physical and mental health risks associated with frequent use of digital media and the adverse 

effect of over-use 

3 4 

 Mental health Adverse effects of over consumption of media on mental health 0 0 

 Physical health Flexible working conditions to suite staff. Ergonomically correct furniture and lighting. 0 0 

 Safety and security An understanding of safety and security issues related to using online resources and digital tools. 1 1 

 Use of media platforms An awareness of the social professional and ethics issues related to online media 2 2 

     

 Digital analytics The ability to source, analyse and use data to draw out information that could be used to support students and 

infrastructure; and also support organisational efficiency. 

2 3 

 Data analysis Knowing where to get the data from, how to collect it and being capable of analysing data in various ways 2 4 
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 Name Description Files References 

 Data visualisation Making use of data to draw out themes that can support various decisions and plans to improve organisational 

efficiency 

2 2 
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Appendix O: Merge of Classification v0.1 and the Codebook 

Definition and descriptions 

 Theme Description In relation to the Model Things to consider Additional notes to self 

1 Stakeholders Those with an interest or concern in the 
functioning of the institution. All levels of 
student, staff, and management roles 
within an institution. Includes the 
government agencies and ministries. 

 

 

All stakeholders are learners – often as part of 
wider responsibilities within the institution. 
Some learners will hold additional roles such 
as tutor, administrator, and other institutional 
roles. 

 

Stakeholders are not represented in the 
model as they are considered the users of the 
model. However, their individual skills are 
represented in IS and through the learner 
experience feedback. 

 

Higher level stakeholders such as government 
agencies are also not represented despite 
their frequent appearance in literature.  

Need to decide on how to represent 
the involvement of government 
agencies in institution. 

 

Division of roles into: 

- Technical staff 
- Non-technical staff 
- Academic staff 
- Administrative staff 
- Government 
- Public policy makers 

 

 

▪ There should be a chapter on the 
various roles that impact the de-
velopment of DCMiTI. Here I will 
present the results of my study on 
EdTechs – do a further scoping re-
view on TEL roles and how they 
are divided and how they impact 
the model. 

 

▪ Provide recommendation at the 
end of this chapter on:  

 
1. Stakeholders and their impact on 

DCMiTI. 
2. The role TEL roles on develop-

ment of DCMiTI. 
3. Recommendations for govern-

mental bodies and policy makers. 
4. Further recommendations for in-

stitutions who wish to embark on 
development of DCM. 

 

 

Definition: the ability of an organisation to sustain effective and efficient use of digital assets to support teaching, learning, and working through continuous evaluation, 

selection and adoption of new technologies and acquiring necessary skills for full utilisation. 
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2 External 
environment 

The geographic region in which the 
institution is physically situated: country or 
city. 

 

Socio-economic and socio-cultural factors 
of the EE such as literacy level, the type of 
education system, social norms and 
structures, diversity and intercultural 
communication all contribute to DCMiTI.  

 

As well as economic condition such as 
political status, population mobility and 
growth; infrastructures and power supply. 
Cultural, natural, and informational capital 
alongside public policies on education and 
the role of government agencies and 
ministries. 

The external environment is the area outside 
the institution which impacts the institutions 
capability. An external environment can 
consist of one or many institutions. It is 
represented and considered in the model but 
lies outside the scope of DCMiTI framework. 

 

It is important to note that there is a bi-
directional exchange/ transfer of information, 
knowledge and skills that happens between 
the external environment and the institution. 
This process is represented in the assumptions 
of the model. 

 

 

- 
▪ A short paragraph on the external 

environment and the impact of 
the various aspects DCMiTI will be 
included in the literature review 
chapter of the study. It will then 
be classified as outside the scope 
of the study. 
 

▪ In relation to the study in Nigeria, 
a short background will be pre-
sented on the EE (NW Nigeria) 
covering all the relevant economic 
and socio-economic issues. 

 
▪ Possibly a similar paragraph will 

be written up in presenting the 
comparison study been DCMiTI in 
UK and in Nigeria. 

 

3 Tertiary 
Institution 
(Organisation) 

An institution of learning in which tertiary 
level education is delivered (Level 4 and 
above). 

 

The extent to which the culture and 
infrastructure of an institution enables and 
motivates digital practices.  

 

Organisational structure, size, and 
facilities. Framework, corporate strategies, 
leadership, organisational goals, and 

The institution in the area within which 
learning, training and development takes 
place. 

 

The walls of the institution are porous and 
allows for the transfer of information, 
knowledge, and skills between the EE – TI, and 
even from one TI to another. 

 

- Culture 
- Organisational structure 
- Capacity 
- Facilities 
- Leadership 
- Goals 
- Practice guidelines 
- Accountability measures 
- Division of labour 
- Recognition reward schemes 
- Adoption of best practices 
- Teaching culture 
- Financial capacity 
- Sustainability 

 

▪ In terms of operationalisation, a 
lot of these are likely to be yes or 
no answers in a tick box. Docu-
mentation analysis will shed fur-
ther light on this. 
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practice guidelines. Internal cultural and 
social values, ethical guidelines, and 
accountability measures. This also includes 
division of labour, recognition reward 
schemes, adoption of best practices and 
teaching culture; financial capacity and 
sustainability. 

 

(See data extraction table for full list of 
sub-elements to consider). 

4 Individual 
skills 

An Individual’s interpersonal and technical 
skills, and their readiness/ willingness to 
engage with digital tools and achieve their 
full potential. 

 

An individual’s demographics, cultural 
capital, level of education, self-efficacy, 
problem solving abilities and attitude 
towards learning. Including a full range of 
ICT skills and competencies. Socialisation 
and readiness of individual to improve 
their ability. 

 

An individual’s knowledge of wellbeing and 
understanding of the digital footprint. As 
well as a sense of belonging to a safe and 
secure institution. Individual’s ability to 
achieve personal goals while maintaining a 
healthy work-life balance. 

 

An institution is only as capable as the 
individual stakeholders that are part of it and 
as such Individual skills is one of the major 
components of DCMiTI. 

 

 

 

List of personal attributes and 
technical skills that maybe 
operationalised? (See data extraction 
tables). 

Identity incudes: 

- social media presence 
- Use of avatars 
- active participation in the institu-

tion online communities 

▪ Some of these will be a lot trickier 
to operationalise. 

▪ Also consider health, safety, and 
security as well as relationship 
management, self-motivation, 
and self-management. Although 
note these things are difficult to 
quantify. 
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5 Infrastructure The infrastructure that supports the 
tertiary institution in terms of basic 
physical structures, network 
infrastructure, connectivity, hardware, 
software, and usability. Also includes 
availability of technical and peer support. 

 

Adequate infrastructure to support a fluid 
environment for successful use of technology 
within the institution. 

- Hardware 
- Physical infrastructure 
- Network infrastructure  
- connectivity 
- Software 
- Availability 
- Accessibility 
- Usability 
- Technical support 

 

▪ Infrastructure sub elements are 
likely to be operational and easier 
to assign values to than some of 
the other elements. Verify what is 
available during documentation 
analysis. 

6 Wellbeing 

 

 

The sense of belonging to a safe and secure 
environment. 

 

The institutions’ ability to safeguard the 
well-being of members of the institution 
and support them in developing 
techniques to achieve a healthy work-life 
balance. 

 

Furthermore, the institutional policies, 
procedures and other institutional level 
management decisions also require some 
consideration of wellbeing. 

 

Wellbeing is mostly a condition of the 
institution and a responsibility of the TI to 
ensure these conditions are being met to a 
satisfactory standard. 

 

*Note a large part of wellbeing relies on the 
individual’s knowledge of the concept and the 
skills to regulate themselves. This is covered 
under knowledge of wellbeing as an individual 
skill. 

 

Wellbeing of individual stakeholders 
needs to be taken into consideration 
in all aspects of infrastructure such as 
basic physical infrastructure, network 
infrastructures, connectivity, 
hardware, software packages and 
usability, furniture, and physical 
design. 

 

Support available: 

- Management support 
- Technical support 
- Wellbeing support 

▪ An emerging concept that has 
taken up a lot of traction in the 
last 5years not only in education 
but all areas of life due to the fre-
quent use of technology. 

▪ In the discussion section it will be 
important to add references of 
current issues that have arisen 
with regards to this. 
 

▪ Possibly look out for area where 
wellbeing has been considered in 
management decision making. 

▪ Also, availability of wellbeing sup-
port services 

▪ Take note on the potential bias of 
wellbeing from Study2 either due 
to institutional bias or researcher 
bias. 

 

7 Resources, 
tools & 
content 

The learning resources, tools and content 
used to support learning/ institutional 
goals, including social networks.  

 

RTC is component of learning. 
- VLE 
- LMS 
- Online libraries 
- Accessibility 
- Training 
- Ease of use 

▪ Availability of these resources 
▪ Access to them 
▪ Knowledge of what they are for 
▪ Training on how to use them 
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These are the resources used to facilitate 
learning and development. These include 
digital libraries, VLEs, LMSs and other 
digital educational resources. Social 
networks used for learning as well as 
administrative systems used within the 
institution for monitoring and 
management of the resources used. 

 

 

8 Learning, 
training & 
Development 

The Learning and teaching practices and 
methodologies aimed at acquiring new 
knowledge or skills. 

 

Teaching methods, practices and 
strategies and delivery techniques, 
pedagogical practices, and acquisition of 
new skills through a variety of learning 
options. 

 

Including assessment of learning 
outcomes, evaluation, and reflection, 
reporting and learner feedback. 

 

Learning is the primary objective of the 
DCMiTI model and to achieve efficient and 
effective learning and teaching, the other area 
of the model must be satisfied.  

The key elements that impact learning are: 

- Individual skills (Tutors abilities + learn-
ers’ abilities) 

- RTC 
- Institutional structure & support 

= Successful DCMiTI 

- Self-directed 
- Traditional learning 
- Distance learning 
- eLearning 
- Staff training/ Professional devel-

opment 
 

 

▪ Measured through courses availa-
ble, certifications, new skills ac-
quired etc. 

▪ Learner experience/ feedback 
loop is a very important point. De-
sign a diagram and explain the 
concept and how important it is 
towards maturity. 

▪ eLearning is often referred to as 
synonymous to TEL among other 
titles, this must be well under-
stood, defined, and addressed in 
the write-up. 

9 Collaboration The collaboration cultures 

 

Collaboration is not so much a theme as it is a 
culture that should exist within the institution. 

 

There is also then the requirement to 
encourage, support and enable 
collaborative practices. 

- 
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* Initially digital identity was placed together as one element. However, after much consideration and following the interviews with management it became apparent 

that actually digital identity is an individual skill that includes knowledge of wellbeing, however, wellbeing itself is an element alone that is mainly a responsibility of the 

TI to ensure that they safeguard the wellbeing of individuals and ensure that all aspects of wellbeing as considered in managerial decision making. 

 

Collaborative working, learning, and 
teaching; driven by cooperation, 
participation and facilitated through 
communication, connectivity, and 
infrastructure. 

 

 

 

 

Provide RTC to support collaborative 
activities and the relevant training on 
how to use and best utilises such tools. 

 

Additional courses on the importance 
of collaborative working. 

10 Creation & 
Innovation 

The creation and innovation culture 

 

Creation of digital content and media 
production. The ability to create new ideas, 
projects, and content. Design innovation 
and innovation of new approaches to the 
use of technology for learning & teaching. 

 

C&I again is not so much a theme on its own 
but rather a practise that the organisation 
should enable and support.  

 

Some of these creative and innovative skills 
once acquired translate into individual skills. 

Institutional support and motivation 
to encourage innovation. 

 

Encourage learner to engage in 
content creation. 

 

RTC to support C&I tasks. 

 

Technical support for more advanced 
innovations. 

▪ Institutional funding for innova-
tions. 

▪ Guidelines/ regulations on con-
tent creation. 
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Changes from Model v1.1 to v1.2: 

Changes V1.1 V1.2 Reason 

1 Collaboration (Co) represented as a theme Co represented as a function/ responsibility of the 
Tertiary Institution (TI) 

 

2 Creation & Innovation (C&I) represented 
as a theme 

C&I represented as a function/ responsibility of 
the Tertiary Institution (TI) 

 

3 Digital Identity & wellbeing represented as 
1 theme 

- Digital identity moves to an individual skill 
- Wellbeing represented a standalone 

 

4 - Wellbeing moved into a subtheme of the 
institution  

 

Summary 9 elements 6 elements: 

1. EE 
2. TI 
- Wellbeing 
- Collaboration 
- Creation & Innovation 
3. Infrastructure 
4. LTD 
5. RC 
6. Individual skills 

 

Wellbeing, Co, and C&I are all split between the 
institution supporting and enabling this culture which will 
ultimately help individuals cultivate certain collaborative 
and innovative skills. They are all represented by some 
individual skill. There they have been grouped under the 
theme of institution because the TI must offer services to 
support the practices. 
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Appendix P: ALT-C 2019 Conference Abstract 

Digital Capability Maturity (DCM) is the ability of an institution to keep up with continuously evolving technologies 
while utilising them to achieve teaching and learning objectives. The use of digital tools and resources in Higher Edu-
cation (HE) has become the norm, consequently, the need for highly qualified Educational Technologist’s (ETs) has 
become vital. Anecdotal experiences HE settings, have informed us of the pertinent role of ETs in facilitating technol-
ogy adoption and utilisation in the learning environment. A systematic review on the current body of knowledge on 
DCM in HE reported various stakeholders and roles contributing to the effectiveness of DCM including learners, tutors, 
facilitators, ICT enabled teachers, training organisers and managers among other technical and non-technical roles. 
However, the results did not feature ETs, giving rise to the possibility of similar roles, or a conceivable misalignment 
between theory and practice. This study is an extension to a greater PhD research towards developing a DCM Frame-
work and was initiated by observations from the systematic review. The session will start with a summary of the out-
comes from the systematic review followed by presenting the objective of this study: exploring the role of ETs and the 
impact of such a role in the effective implementation of Capability Maturity Frameworks. The study employed quali-
tative techniques guided by a set of research questions to investigate whether the theoretical findings reflect the 
current state of practice. An in-depth focus group was conducted with ETs, and the discussion transcribed verbatim 
for content analysis. The results were subject to review by experts in the field of digital capabilities. Preliminary find-
ings support the anecdotal presumption that ETs play a pivotal role in the continuous development of capabilities in 
Tertiary Institutions. Their function varies depending on whether the ET is positioned centrally in the institution or 
locally (embedded in a school). Nonetheless, ETs are nuanced by the same ambiguity and complexity that is associated 
with many other Technology Enhanced Learning roles. The findings also suggest that as technology continues to 
evolve, educational resources will become more intuitive and ETs responsibilities will transition towards a focus on 
ensuring excellence in educational user experience; in fact, this journey has already begun. This study presents a case 
where practice informs theory and provides other researchers with an insight into how ETs in practice feel about their 
roles and the impact they have on the institution. The clarity offered informs institutional strategic development plans 
and contributes to narrowing the gap between theory and practise. It also sheds light on managing the tensions that 
exist between technologists and other institutional stakeholders, thereby empowering ETs to make significant contri-
butions to tutors’ performance; and consequently, teaching and learning. Furthermore, these findings inform the 
greater research work indicating that a Capability Maturity Framework would be well suited to ensuring continuous 
development in the learning environment. The proposed session supports digital education practices, although it is a 
'wildcard' since it does not relate directly to any of the conference themes. 
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Appendix Q: Ethics Approval Notification for Study 3 
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Appendix R: Protocol for Study 3 

A Draft Protocol for: Investigating the Elements of Digital Capability in Tertiary Institutions. 

A Perception Study (Version 1.0) - April 2019 

Author: Zarah Bello. ORCID ID: https://orcid.org/0000-0001-8477-80  

Protocol for a Qualitative Study on the elements impacting Digital Capability Maturity in Tertiary 

Institutions 

1. Introduction 

Digital capability maturity in the context of this study is defined as ‘the ability of an institution to 

sustain effective and efficient use of digital assets to support teaching, learning and working, 

through continuous evaluation, selection and adoption of new technologies and acquiring 

necessary skills, for full utilisation’. 

A systematic review was conducted to uncover the elements of digital capability, and how these 

elements affect the capability maturity in tertiary institutions of learning as precursor to developing a 

capability maturity framework. The results of the review found 498 elements of digital capability, 

aggregated to 10 themes. The main objective of this study is to substantiate the findings from the 

literature review using empirical research methods. The outcome of the study will provide a fair 

contrast between the real world and theory, providing a sound empirical basis on which the conduct 

the remainder of the research upon. 

A combination of quantitative and qualitative research methods will be used to investigate the 

hypothesis, to determine whether there is sufficient empirical evidence to support the claim that the 

elements of digital capability (table 1), are truly the elements that contribute to digital capability 

maturity in tertiary institutions. Furthermore, evidence will be sought to support the assertion that 

maturing the elements of digital capability within a tertiary institution setting, will lead to continuous 

improvement of such an institution, and consequently improve the quality and education outcomes 

from such institutions. 

2. Background 

A systematic review was conducted, guided by the following four (4) research questions: 

RQ1: What elements contribute to digital capability? 

RQ2: How do these elements affect the digital capability of tertiary institutions? 

RQ3: What is the current status of research on digital capability maturity? 
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RQ4: What is the current status of research on digital capability maturity in Nigeria? 

The review involved 283 studies that reported 498 elements contributing to digital capabilities. 

These elements were aggregated to 10 general themes (table 1).  

The distribution of weightings in terms of frequency of appearance in literature indicated that 18.7% 

of the literature is on learning, training & development, closely followed by resources, tools & content 

(13.7%), and then collaboration (11.1%). The least attention in literature given to digital creation and 

innovation with (3.9%), external factors with (4.7%) and then digital identity and wellbeing with 

(5.7%).  

 

The review reported that if developed, all the elements identified have a positive effect on digital 

capability, consequently resulting in improved capability maturity of the institution as a whole. 

The relationship between elements are interrelated and described as a ‘web’ of elements (Figure 

1). The elements/themes do not appear as mutually exclusive, indicating that only by considering 

a combination of the elements, can an optimal level of digital capability be achieved. This 

corroborates findings from Shengquan and Li’s (2006) ecological systemic change theory and 

suggests that division of elements into separate parts without relationships will not necessarily 

lead to improvement. Therefore, if the role of capability maturity is to be used as a lever towards 

continuous improvement of institutional capabilities, the elements and themes must be matured 

in parallel to result in overall process maturity. 

 

 

Figure 0-1: Relationship between themes of DC 

 

Table: Description of elements aggregated into themes 
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 Theme Description Theme in practice/ the ability to… 

1 Stakeholders The stakeholders include the government 
agencies, ministries, all levels of students and 
staff roles within an institution 

All stakeholders are learners – often as part of 
wider responsibilities within the institution (For 
other key responsibilities refer to stakeholder 
responsibilities) 

2 External environment The environment in which the institution is 
physically situated: country or city (This may 
differ for virtual institutions) 

Socio-economic and socio-cultural factors. 
Public policies on education and the role of the 
government agencies and ministries. 

3 Tertiary Institution The institution of learning in which tertiary 
level education is delivered (Level 4 and 
above) 

Organisational structure, size, and facilities. 
Framework, corporate strategies, leadership, 
organisational goals, and practice guidelines. 
Internal cultural and social values, ethical 
guidelines, and accountability measures. This also 
includes division of labour, recognition reward 
schemes, adoption of best practices and teaching 
culture. Manageability, sustainability, and financial 
capacity 

4 Infrastructure The infrastructure that supports the tertiary 
institution 

Basic physical structures, network infrastructure, 
connectivity, hardware, software, and usability 

5 Learning, training & 
Development 

The Learning and teaching practices and 
methodologies aimed at acquiring new 
knowledge or skills 

Teaching methods, practices and strategies and 
delivery techniques, pedagogical practices, and 
acquisition of new skills that a variety of learning 
options: self-directed, traditional learning, distance 
learning, eLearning, and staff training. Assessment 
of learning outcomes, evaluation, and reflection, 
reporting and learner feedback. 

6 Individual skills An Individual’s interpersonal and technical 
skills, and their readiness/ willingness to 
achieve their full potential 

An individual’s demographics, cultural capital, level 
of education, interpersonal skills, self-efficacy, 
problem solving abilities and attitude towards 
learning. Including a full range of ICT skills and 
competencies, level of technology usage. 
Socialisation and readiness of individual to improve 
their ability 

7 Digital Identity and 
Well-being 
 
 

Sense of belonging to a safe and secure 
institution. Individual’s ability to achieve 
personal goals and benefits while 
maintaining a healthy work-life balance.  
Consider health, safety, and security as well 
as relationship management, self-
motivation, and self-management. 
 

Identity incudes social media presence and active 
participation in the institution online communities. 
Consider the institutions ability to safeguard the 
well-being of the community, through 
management support, technical support, and 
family support to help individuals with healthy 
techniques to achieve a healthy balance. 

8 Collaboration The collaboration culture Collaborative working, learning, and teaching; 
driven by cooperation, participation and facilitated 
through communication, connectivity, and 
infrastructure. 

9 Creation & Innovation The creation and innovation culture Creation of digital content and media production. 
The ability to create new ideas, projects, and 
content. Design innovation and innovation of new 
approaches to the use of technology for learning & 
teaching. 

10 Resources, tools & 
content 

The learning resources, tools, content, and 
social networks used to support institutional 
goals 

Inclusive of digital libraries, LMS and other digital 
educational resources. Administrative systems 
used within the institution for monitoring and 
management of the resources used. 

 



 

338 

 

The review further reported that stakeholders identified are the members of the institution and 

their full commitment is required to motivate learners to actively and frequently participate in 

the teaching and learning process. Furthermore, the results of the study highlight the significance 

of the contributions of stakeholders to the success of institutions maturity initiatives.   

Many solutions have been offered towards change management, process improvement and 

overall development of higher education quality and efficiency. This study is part of a larger PhD 

research work that aims to use the affordances of capability maturity frameworks to improve the 

quality and efficiency of tertiary institutions by developing a Digital Capability Maturity Model. 

 

The last section of the review reported on the current status of research on DCMiTI in Nigeria. A 

limited number of studies were available in this context giving some indication as to the level of 

maturity of this area of research. All the literature reported stemmed from the southern axis of the 

country, indicating a gap in available academic literature from other areas of Nigeria. 

 

The larger research work aims to develop a DCM model for tertiary institutions in Northern Nigeria as 

a means to developing institutional maturity and consequently improving the quality of educational 

outcomes. Towards the development of DCMiTI in Northern Nigeria, this study aims to assess the 

current status of DCMiTI in the United Kingdom (UK) and report on these results. Then further assess 

the status of DCMiTI in Northern Nigeria and report on such results. Finally, a comparative analysis of 

the two results will be used to calibrate a conceptual model of DCMiTI. Prospective future work will 

involve validation and operationalisation of the model. 

 

3. Hypothesis 

Based on the current body of knowledge of DCMiTI, and taking Bartos (1992), characteristics of a well-

stated, researchable hypothesis into account, the characteristics for this study have been broken 

down as shown in table1 (Barton, 1992).  

RQ1: What elements contribute to digital capability? 

 h1 = each of the elements in table1, have a statistical significance to digital capability 

RQ2: How do these elements affect the digital capability of tertiary institutions? 

h2 = each of the elements in table1, significantly affect the digital capability maturity of 

tertiary institutions 
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Table 2: Characteristics of a well-stated hypothesis 

 

 

 

 

This hypothesis will be tested using a correlation study in which the various elements are compared 

with DCM in the context of tertiary institutions to ascertain whether there is a statically significant 

relationship between digital capability and the elements identified in literature. The outcomes of the 

study will further substantiate the literature review that has been undertaken. However, the cause 

and effect between variables cannot be determined by the outcomes of a correlation study alone, 

therefore a series of additional studies will be undertaken. Details of the data collection and analysis 

techniques that will be used are detailed in the next section of this protocol. 

 

4. Methodology 

Mixed methods of both qualitative and quantitative techniques will be used to test the hypothesis. 

The study will be executed in three stages, where the first stage will involve collecting participant’s 

perceptions on the outcomes of the literature review, with the sample limited to tertiary institutions 

in the UK. The second study will be collecting the same data among a sample of participants in tertiary 

institutions among the northern states of Nigeria. The final phase of the study will involve a 

comparative statistical analysis of the two sets of data and does not involve any additional data 

collection. Stage 1 and stage 2 are planned to take place concurrently and stand as a pre-requisite to 

phase 3. 

 

Series of Studies: 

Study 2: (TI’s UK) 

▪ Phase 1: Surveys 

▪ Phase 2: Interviews 

▪ Phase 3: Observation analysis 

Study 3: (TI’s Nigeria) 

▪ Phase 1: Surveys 

▪ Phase 2: Interviews 

▪ Phase 3: Observation analysis 

Comparative analysis: comparing data from Study 2 and Study 3. 

Figure 0-2: Breakdown of the series of studies 

 

 Characteristic 

What is being tested? The contribution of each 
element(s) on DCM 

Independent variable Elements 

Dependent variable(s) Digital capability 

Predicted effect Positive/ negative impact 

Context TIs 
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Study 1: Perception study in the United Kingdom 

This phase of the study is further divided in to three separate parts: 

Phase 1:  

The first part will involve the use of a semi-structured questionnaire to collect perception data from 

participants within UK tertiary institutions, the full questionnaire is available in (Appendix: 

Questionnaire).  

Phase 2:  

Interviews with management staff to discuss and further understand what the perceived contributions 

of the elements are from their perspective (Appendix: Interview Schedule).  

Phase 3:  

An observation analysis will be conducted through active examination of the institution’s performance 

on various elements of digital capability to determine how the elements impact the digital capability 

maturity of tertiary institutions/ how elements impact learning. 

Study 3: Perception study in Nigeria 

Study three (3) will replicate study two (2) with the same phases, using the same data collection 

instruments to collect perception data from participants in TIs in Nigeria. Part C, an observation 

analysis will also be conducted on selected TIs in Nigeria. The outcomes of this phase will allow us to 

accept or reject the hypothesis in the context of Nigeria (which will eventually be our case study). 

A provisional list of Institutions that could potentially be involved in the study have been identified in 

(table 3) below. The decision on how many institutions will be employed in the study will be dependent 

on the time it takes to collect, analyse, and report on Institution 1. 

Table 0-1: List of potential institution to engage in the study 

 UK Nigeria 

Institution 1 ******* ******* 

Institution 2 ******* ******* 

Institution 3 ******* ******* 

Institution 4 ******* ******* 

 

4.1 Data Collection  

Data for the various parts and stage of the studies will be collected in a number of different ways: 
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Phase 1: A semi-structured questionnaire, aimed at producing responses that are related the study 

and would allow us to accept or reject the hypothesis. This data will be collected using 

onlinesurvey.com on dedicated tablets, solely for the purpose of this study. The target participants for 

this mode of data collection will be tutors, learners, administrators, and other technical staff. 

A stand will be setup at strategic location of the Campus on various data, with some posters and a 

timetabling sheet to recruit participants willing to take part in the study.  

For management, tutors and administrative staff, invitations to participate will be sent out via email. 

Phase 2: An interview with various members of the management team will be conducted and audio 

recorded with the aim of collection their opinions on what elements impact digital capability and the 

effects that such elements have on the digital capability of the institution. 

For management members, an invitation to participate will be sent via email and for interested 

participants, an interview date and time will be arranged. 

Phase 3: An observation analysis will be conducted by actively examining various elements within the 

themes of digital capability to ascertain what impact they have on the digital capability of the 

institution. This examination will include data on network facilities, software, hardware, policies and 

procedures, well-being facilities, privacy, security, examination procedures, assessment methods, 

student grades, LMSs, collaborative facilities among others. 

4.2 Population 

The population in this study will UK and Nigerian tertiary institutions of learning. Since the population 

census is quite large, the study will employ only a selection of participants for data collection. 

4.3 Sampling Frame 

Below is a table (table 4) with the list of members of the population: 

Table 0-2: list of population members 

Members Inclusive of  Involvement 

Stakeholders Management, 
government, Ministry of 
Education 

Part A and Part B 

Tutors Tutors Part A only 

Learners Learners Part A only 

Administrators Administrators Part A only 

Others Others Part A only 
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4.4 Sample selection 

Due to time and budget constraints, it will be impractical to try and collect perception data from the 

whole sample, since a reasonably large sample selected at random will typically be representative of 

the characteristics of the whole population. 

Participants from the sampling frame will be selected using purposive sampling, whereby all members 

of the population have an equal calculable chance of being selected. The sampling will be performed 

in response to the groups of strata identified in analysis of the literature search (See Table 4: 

population members). Participants will then be selected at random within each stratum. This helps to 

ensure a valid and unbiased sample that adequately represents the whole institution.  

4.5  Sample size 

A random selection of participants from each stratum will be recruited for this study. The study will 

start by targeting the following sample sizes as shown in (table 5) below. 

Table 0-3: Sample size selection for Survey 

 

 

 

 

 

 

4.6 Dates 

The data collection exercise will take place from April (upon receipt of ethics approval) and is 

estimated to take about 4 weeks, although the data collection process will be classified as on-going 

throughout the analysis stage in case additional samples may be required. The complete study should 

take no longer than four calendar months. 

4.7 Data quality and management 

Some of the issues that will be considered in terms of the quality and management of the data 

collected are Data management, measurement error, missing data, non-response, quality criteria, 

reliability, and validity. 

4.8 Piloting the study 

 Sample Size 

Strata Study 2 (UK) Study 3 (Nigeria) 

Management 5 5 

Tutors 30 30 

Learners 60 60 

Administrators 10 10 

Total sample size 
for Phase 1 

 
X = (100) 

 
y = (100) 

Total sample size 
for Phase 2 

 X = (5)  X = (5) 
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The questionnaire will be tested in a pilot study as soon as ethics application is approved and before 

the main study is conducted. This pilot will allow us to obtain feedback from a selection of the 

participant group using the intended administration method. The results of the pilot study will be 

reviewed, and the data collection tool refined in an iterative process until we arrive at a final set of 

clear and concise questions that would allow us to achieve the aims of the study. It is also a good 

chance to test the understand ability of the pre-questionnaire information sheet and the definition of 

the elements/ themes. 

5. Ethics Approval 

The nature of the data that will be collected requires ethical approval to be sought from the ethics 

committee of the University of Hertfordshire. The study will adhere to all the guidelines set out by the 

ethics committee. 

Participants will be informed both verbally and in writing about the details of the study, and that 

participation is solely on a voluntary basis, and participants are free to withdraw from the study at any 

time. In addition, written consent to participate will be obtained from volunteers.  

Raw data will be stored securely in accordance with requirements of the ethics committee and in line 

with the GDPR (2018). 

6. Proposed Data Analysis Techniques 

Since there are series of studies each involving different data collection techniques, the analysis 

techniques will involve a combination of qualitative and quantitative techniques. 

For Study two (2) and Study three (3), the following data analysis techniques are proposed: 

6.1 Phase 1: Mixed methods 

The data collection tool uses ordinal scales and thus the data collected will be ordinal and non-

parametric. This data will be exported to SPSS for non-parametric statistical analysis. 

Question type 1: Indicate your level of agreement that ‘elements found in literature’ are elements of 

digital capability (Using a 7-point Likert scale). 

Multi-variant factual analysis will be conducted to ascertain the contributions of each element to 

digital capabilities. A Friedman test will be conducted to measure rank order scores to test the level 

of agreement. 

Question type 2: Indicate your level of agreement that the ‘elements found in literature’ make a 

positive contribution to digital capability in tertiary institutions (Using a 7-point Likert scale). 
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Friedman test will again be used here to measure the variation in rank sums and ascertain the 

contributions of each element to digital capabilities, allowing us to report on the distinction between 

theoretical perceptions and real-world perceptions. 

Question type 3: Rank the elements of digital capability in order of significance of their impact on 

digital capability in tertiary institutions on a scale of 1-10 (where 1 = least impactful and 10 = most 

impactful). 

Once again the Friedman test will be used to test the level of agreement each variable and those with 

the highest level of agreement will be ranked the most significant. 

Question type 4: Are there any other elements that may contribute to digital capability of tertiary 

institutions? If so, please indicate the elements and effect (Open-ended). 

The last question of the study involves an open-ended question asking participants to indicate if there 

are any other elements that may contribute to digital capability which have not been identified in the 

study. The results to this question will require content analysis. 

6.2 Phase 2: Qualitative analysis 

Interview with management will be audio recorded and transcribed verbatim. Content analysis will 

be used to analyse the transcription data using Nvivo.  

6.3 Phase 3: Mixed methods 

Observation analysis will be conducted using mixed methods. 

6.4 Comparative analysis: Quantitative analysis 

To perform a comparative analysis of DCMiTI in UK and Nigeria. The data from both studies will be 

used to find out if there is a statistically significant difference between the group means (Wilcoxon 

test). 

The results of this analysis will be used to provide a distinction between the current status and 

perception of digital capability between the UK and Nigerian tertiary institutions. 

Furthermore, the following assumptions have been made in anticipation of the hypothesis tests that 

will be run. 

Assumptions: 

1. We assume that DCM does not have a Normal Distribution. 

2. We assume that stakeholders are chosen at random, and they are independent of each other (that 

is, the perception of one respondent does not affect the perception of another). 

7. Disadvantages 
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Parametric tests have greater statistical power, meaning they are more likely to find a true significant 

effect and are thus the preferred option for analysis. However, non-parametric test are also known to 

perform well with non-normal data (data that does not assume a normal distribution), especially when 

there is a sufficiently large sample size. For this reason, non-parametric analysis is considered 

appropriate for the purpose of the study. 

8. Reporting 

On completion of this study, the results will be reported to either accept or reject the hypothesis and 

ratify the claim that the elements of digital capability listed in (table 1), are those that contribute to 

DCMiTI. The results of the statistical analysis will be presented in the form of tables and/ or graphs 

that convey the information necessary for the intended audience to understand the data. Being 

mindful of the ease of misinterpreting graphs, descriptive data analysis techniques will also be used 

to provide a supporting narrative of the results, emphasising the key points. Furthermore, a reflection 

of the study will be documented, highlighting any threats to validity of the data, and concluding with 

suggestions for future work. 

The results of this study will further inform the overall doctoral research on proposing a framework 

for development of digital capability maturity in tertiary institutions of learning. 

9. Making changes to the protocol 

There may be a need to apply changes to this document as the study progresses and in the event of 

applying these procedures in a different situation. While some of these changes will be useful to 

improve the current process as documented, other changes will be necessary to suite to context of 

the situation in which the protocol is being applied. All changes will be recorded, and the protocol will 

be updated accordingly using version control. 

10. Communication and dissemination plan 

The results of this study will be published as a conference paper. The conference that has been tar-

geted for this publication will be ASCILITE 2019. The conference is schedule to take place in Singapore, 

2-5 December 2019. Key dates related to submissions, registrations and other important activities for 

this conference are not yet available. However, the title for the conference is: ‘Practice and Research 

in the Use of Educational Technologies in Tertiary Education’. 

In the event that the results of this study are not available to meet the requirements/ deadlines for 

this conference, a conference plan has been drawn up. In light of positive impact that contributions 

of peer review and conference feedback have on academic research, various options for disseminating 

the on-ongoing outcomes of this overall PhD research work can be identified (See Conference Plan in 

Appendix). 
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Finally, an edited version of this protocol will be included as part of the online appendix for this pub-

lication to provide the necessary transparency into the process and final report. 

 

END OF PROTOCOL 

References 

1. Tourangeau, Rips & Rasinski, 2000. The Psychology of Survey Response. 

2. Segal and Castellan, 1988. Nonparametric statistics for behavioral sciences. 

 

 

Screenshots of Online Questionnaire 

 

 

 



 

347 

 

 

 

 

 

 

 

 

 

 



 

348 

 

 

 



 

349 

 



 

350 

 

 



 

351 

 



 

352 

 



 

353 

 



 

354 

 

 



 

355 

 

Interview Schedule 

The following questions have been designed to gain an in-depth perception of tertiary education 

stakeholders on the elements that contribute to Digital Capability and how these elements impact 

Digital Capability Maturity in Tertiary Institutions. 

In answering the following questions, kindly draw on your broad knowledge of the tertiary 

institition environment and your experiences as a member of management within the institution: 

1. What elements contribute to digital capability? (Probe) 

 

 

(Open-ended) 

 

2. In your opinion, how do these elements impact the digital capability maturity in Tertiary 

Institutions? (Probe) 

 

 

 

(Open-ended) 

3. In your opinion, which specific element have the most impact on learning and why? (Probe) 

 

(Open-ended) 

 

4. Are there any other opinions you wish to share in relation to DCMiTI? (Probe) 

 

 

 

(Open-ended)
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Appendix S: Transcripts from Study 3 

Interview Transcript 1 

Date: Friday 10th May 2019 

Time: 10am – 10.30am 

Interview between ‘Participant 1’ and Interviewer. 

______________________________________________________________________________ 

*Audio recording started* 

ZB: Good morning [HB]. 

HB: Good morning [ZB]. 

ZB: Thank you for joining me today. So, the idea of… the primary purpose of this interview is for me to gather in-depth 

information about your perception or your opinions about DC in HE, and just to understand how those element impact 

on one other. As you may already know I have been working on this research for coming to two years now, and I have 

done an extensive literature review and, in that Literature, review I was able to uncover 10 things that impact DC. So not 

necessarily factors as such, I kind of struggled with the term to use whether to use elements or factors but so 10 things 

that impact on digital capability. I am now trying to compare what real world perceptions are to what the literature says 

to see if there is practice gap there. I am suspecting there may be, but it will be really interesting to see what stakeholders 

within this institution – there perception on Dc to then analyse that data and see what come of it. 

 I have this sheet [lowers voice] that which again I should probably have sent you before  

HB: [Laughs] 

 But it’s basically explaining how I have defined DC for the purpose of my research and then listing out the ten elements 

that I have identified and a brief description of what each of those then elements are. 

 Now I’ll just go straight into the questions. 

HB: Yeah, I’d... I’ll try not to be influenced by that because they might be different to what I think. 

Question 1: 

ZB: So, drawing from your broad knowledge of the TI environment and your experiences as a member of this university, what 

would you say are the elements that contribute to DC? 

HB: I mean I’m partly influenced because I’m very aware of the Jisc framework, I won’t be able to remember it off the top of 

my head but so I have an awareness of what a sector body thinking DC looks like. But from my perspective I think there’s 

element of Digital skills, so as a staff member, your ability to be competent in using digital technology within your teaching 

but also within your discipline, so keeping up-to-date with the currency of digital technologies within your field of study 

and ensuring that we are teaching that within the currency of the curriculum for the students within the discipline. But 

also keeping up to date with digital skills associated with teaching, so assessment tools that you might use, classroom 

technologies, student engagement apps or facilities, so I think there’s something about the skills of the teacher in that 

sense both disciplinarily and pedagogically.  
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There is also then I would say a digital analytics kind of side so how are you capable of using data and sources, and 

referring to materials and drawing out themes from the data were getting, which we didn’t use to get, so a kind of DC in 

terms of data analysis and data visualisation to a certain degree. And that might be individual in terms of how you collect 

data or know where to get data, can see the data but also then from an institutional perspective about how we are 

making use of big data to support students and support infrastructure really, to make sure were efficient. 

I think there is… the other element is digital creation, which I think that people are struggles with [giggles] that involves 

then the ability and skills to create materials, online materials, resources and I think some people have the perception 

that should be you’ve got to be able to code, you’ve got to be able to create websites, I don’t think that should be the 

case. Some people will be able to do that, some people should have the opportunity to do that, I think within our 

university for all good reasons, we have good structures but sometimes it inhibits people who have huge digital creativity, 

there not allowed to make a website because it doesn’t fit with the other structures, so I think there a bit about how an 

institution enable creativity but also doesn’t then upset people who haven’t got that level of creativity, it doesn’t put 

them off from trying what could be quite a small creative innovation of video recording, a podcast of digital creation in 

that sense. 

What else have I got on my list? 

The biggest one I think in digital wellbeing, and I think that is so relevant for everybody, for student for staff, for our 

awareness of society as a whole. And we have a responsibility as staff to be ethical in our use of digital media, I’m a big 

user of twitter and I use it both from a work perspective and from an individual perspective but I’m very aware of what 

I’m posting and I think we need to be aware of that and we also need to help communicate to students the importance 

of understandings their digital footprint and their communication in digital media. And that, as well as kind of the digital 

footprint, I do think that digital well-being in broader than that in terms of I think a university should have some guidelines 

about say for example email etiquette and times when there’s an expectation that you would respond to an email but a 

very clear message when there are times when you should not be responding, because that’s setting up unrealistic 

expectations. So helping everybody to manage the work-life balance but more than that their digital usage and we’ve 

seen so much biological literature about the risks of looking at digital media very late at night, disrupting sleep patterns, 

we’ve looked at neck and eye injuries, so I think there a big big piece about digital well-being in its broader sense. 

Is there any other aspect of DC… [thinking]? 

I think the other element, I guess is as well as the skills but your own sense of development that you are committed to 

developing your own skills and practice and keeping up to date; and i think to get a culture within an institution where 

everybody understand it is their expectation and wants to learn, I meant that’s where you want it to be really [laughs] 

you want people to be excited about learning something new or making good use of a digital tool that’s hopefully going 

to be more efficient for you, that you understand what its purpose is, why its going to be good. So yeah, that would be a 

lovely kind of measure of a digitally capable institutions if everybody staff and students, staff from all different parts of 

the university were enjoying developing their digital skills and excited about learning something new and putting it into 

practise [laughs] 

ZB: It would be perfect 

HB: It would be nice wouldn’t it? 

ZB:  yeah on that was really insightful actually because you gave to really in-depth description into each of them and that was 

quite interesting. So, should I move onto the next question? 

HB: Yeah let’s. 
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Question 2 

ZB: So, in your opinion, you might have already touched on some of this but how do these elements, HOW do they impact 

the DCM of a university or tertiary institution? 

HB: I think, talking about our university, I think we are quite strong in terms of DC because we’ve had a legacy of the VLE, so 

2001 we had StudyNet, that when it was introduced and the way it was introduced then was quite clear, there were 

thresholds that every module had to do, it wasn’t just you could have  a module you could not have a module, everybody 

had a module, there were thresholds of what you had to put on it, so again it was a strategic implementation which I 

think was really important. And that then has always been the case that our institution from a Learning and Teaching 

perspective since 2001 has been committed to DC to a certain degree and within then the purchasing of a new VLE and 

a roll of this kind of wide sense of a guided learner journey, we took a long log time consulting with students and staff to 

make sure we were going to go out to tender for the right thing for our institution and that consultation process took 

four years. And so I think that commitment to getting it right because it’s so important to us, where as I think other places 

will have gone oh yes we need a VLE or we need this technology for this or we need this, you know and just gone out and 

brought something will have hindered DC in some institutions. Now I’m not saying that ours is perfect, of course it isn’t 

but I think because of that centralised approach and that commitment to technology enhanced learning I think we’ve got 

a reasonable benchmark of DC across the university in terms of the academic side. I think our staff are reasonability 

competent, I mean obviously within that there a huge range, some people are incredibly competent, some people are 

less confident and competent, but we have done a huge amount to provide staff development, to be clear about this is 

what we are doing, this our approach. It is a expectation, if your are coming to work at the university of Hertfordshire, 

these things are things you will have to engage in. So, I think that message has been reasonably clear. 

 I think what that sort of misses is perhaps some of those wider discussions about digital well-being, we haven’t had that 

on a broad scale within the institution, I think we’ve been focused on some skills, [ermm] getting the right tools and 

technologies in places, you know resourcing, we’ve committed a lot of money to ensuring a digital focus within the 

university. What I’m not sure we’ve done to the same degree is have that wider discussion, digital well-being, digital 

creation to a certain extent. 

ZB: Is well-being something that’s considered in terms of decision-making when looking at which learning environments to 

choose. 

HB: Well that’s a good question. I think those of us that were involved in kind of the decision about what we were going to 

buy, I think yes, they were considered. Especially things like the usability, could, would there be the app, and how would 

it all join together so you’ve not got to looks of lots of different things, so there would be some kind of management and 

efficiency in terms of that. I’m [pause] not sure we had the wider conversation with all parts of the university. And I still 

think these kinds of, there are pockets of conversation about email etiquette, there are pockets of conversation about 

social media usage but I’m not sure we’ve had any strategic discussion or a strategic paper about those things and perhaps 

that something that is needed. And some institutions with a DCM would definitely be there, I think. The other thing I 

think were perhaps a bit behind the curve in is DC within the disciplines. So, you know we’re an institution that applied 

in its nature we bring in lots of people from industry, we bring in people from the NHS, which is great and that does bring 

in currency of digital developments that are happening in their disciplines, but what we we’ve also got and I am one of 

them is a lot of staff who have been here a long time. And so they may miss out on knowing about some of the very 

recent digital developments happening within their disciplines and so we may be a bit behind the curve on some of the 

latest developments; and also the finance to keep up with that, you know the landscape is shifting so quickly, [ermmm] 

so I think that’s probably in that wider sense of digital capability maturity. 

ZB:  Is staff professional development compulsory or is optional? 

HB: Ah there’s an interesting one, [errr] it’s… for things like the guided journey role out it was pretty much compulsory. So, 

every module leader had to go on training and that was recorded… I’m not sure what would have happened if a line 

manager would have said you haven’t been? And because we provided training in so many different ways, there’s a 

workshop, there an online module to do, there one-to-one support, there student technology mentors. So actually, I 

think it would be fair to say it wasn’t compulsory to come to a workshop, but it was compulsory to engage in training of 
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some nature and actually having the variety is really important in that. In terms of then other development, I mean that 

a very specific things, in some ways its not easy because its been a massive project to do but because it was a roll out, 

you’ve got the, your got the kind of [I don’t the word] but you’ve got a bit of a stet to say look you’ve got to get up to 

speed, look this new, you’ve got to understand it. Whereas other things that are sort of gentler and more on-going are 

I’m not sure it’s seen as a compulsory thing, things like you know just being really competent with Microsoft products. 

You know it’s not compulsory for people to do excel training and things like that and that’s where I think we could move 

to kind of a better baseline of staff. 

ZB: So that in terms of staff development, but I’ve seen quite a lot of staff development programmes run within the university. 

HB: Yeah there are a lot offered. 

ZB: Ok a lot offered but it’s just dependent on the person. 

HB: and I think that the, you know… its monitored so if you go to a session that’s put on the system that fine, but your line 

manager would never check up on that and so it doesn’t become a compulsory, mandatory thing. 

ZB: Is there reward, like a recognition scheme? 

HB: There’s not necessarily a recognition scheme but I think if you then. Lets say you went to something, you then 

implemented it within your teaching for example, you could then write that up as part something like applying for 

fellowship with HEA or associate fellowship and within that you’d have to say how you used technology to enhance your 

teaching and so in a very indirect way becomes recognised. I think what’s good within this university is, we’ve often talked 

about professional development for academic staff, there’s not always been a clear ring fence time for professional 

development of professional and technical staff; and the university is committed to professional and technical staff having 

I think 10 working days where they can do development of some nature so that might be going to a conference, it might 

be helping out during the university graduation ceremony,  it might be doing a course, it might be doing online training. 

So there kind of recognising that staff development is sort of everybody’s right and an expectation of everybody; is 

important and allowing them time for that is crucial. 

ZB: Ok! So, some of these… some of what we’ve just discussed in this last question, how would you say having it of not having 

it impact the ability of the university to mature digitally. 

HB: In terms of staff development? 

ZB: Yeah. 

HB: If we didn’t have it, we’d be way behind. I think it’s really important. I think as I’ve mentioned, I think it needs to be in a 

number of different modes and different ways for people to engage with it. Particularly with technology focused 

development, its sort of it has to be ‘just-in-time’, so you can do something, go to a training session, if they don’t use it 

for 6 months its gone so you’ve got to think about when you need it, when its relevant for you but also because its in 

those different formats that you might go to a training session, you might not use it but coming up to that point 6 months 

later you might go oh I can just look at linda.com and I can just refresh what that is. So, I think it’s got to be in multiple 

modes, and it’s got to be accessible at the time when you need it. And I think what’s really nice within the university is 

that we have got lots of people if you pick up the phone to them and say: oh I’ve forgotten how I do this, or I want to do 

this in my teaching, how do I do it?; then people will help. 

ZB: So, a good support network. 

HB: I would say. 

ZB: You just mentioned Linda.com, so having resources like Linda.com, how do you think those impact on DCM. 
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HB: I think there… I mean I have to say I don’t use it enough, as I should [giggles]. And it’s on my little action plan to look 

specific things I want to do with it. But I think it’s great that it’s an option. I think it’s really positive. I don’t know... I mean 

I haven’t seen any of the stats on how it’s been used yet but I think it’s a really positive move. Erm and I think, its is, for 

me it’s a complimentary tool; because I think a lot of things you either do a s a course online and then like I say you might 

need to come back to it and tap into it again; or it’s something quick you want to look at; oh I wonder how you do that? 

Oh I’ll just have a look on linda.com. 

ZB: Yeah, fantastic! So, onto the third question. 

Question 3:  

ZB: So, in your opinion, which specific elements have the most impact on learning and why? 

HB: [Ouuugh] I mean I guess in terms of those high levels elements at the beginning we talked about, digital skills I think is 

probably the most important. [Eermmm] because I think you have to feel [pause] confident and some degree of 

competency, but the confidence is really important within that. Particularly in a teaching environment, because it can 

feel every pressured and if things don’t work, if your not confident you can feel you’ve lost all, not creditability with but  

you can loose them for then the session and sort of feels like wasted. Where as actually if your confident, if it goes wrong 

it doesn’t matter; and having that confidence to deal with it whether it doesn’t go quite to plan or completely doesn’t 

work I think is a really important and one of the things we talk about in terms of… with new staff not worrying about the 

technology. Technologies are there to help you, they are not a thing in its own right. If it doesn’t work, it doesn’t work, 

you’ve got other tools; and having those other abilities the confidence in the moment to do something different I think 

is really important. 

 In terms of… from a sort of student perspective [pause] the specific elements, I mean I think again, I’m hoping, I hope our 

joint-upness of what were thinking in terms of digital use for students and for staff is an important element; that there is 

a kind of digital infrastructure. That it’s not something over here, it’s not something completely separate over here, and 

it’s not disjointed. I think that really important for students that they see how these things interlink, that the information 

pulls together in logical ways, the reading list is linked with the lecture, that sort of thing, you know. There more joined 

up we can make things, the better.  

 And I guess from a student perspective as well that were using the right tools that they want to use. It’s all very well us 

having studynet but actually what the students like to use, in our particular case is that Canvas app which doesn’t run 

through studynet, so you have to go straight to the Canvas app. We have to be aware of that. That’s why we brought 

something that had a good app. So we have to continuously listen to what the students want but also were looking at 

the data to use what there using and how there using it; and so drawing on analytics to sort of guide further decision 

making. 

ZB:  Yup! So you mentioned, I mean if I was to sort of group them I would group into three, you’ve talked about skills and 

then infrastructure, of the various tools that are, I mean the flow of information being linked [laughs]… the ‘together-

ness’. 

HB: yeah, together-ness. I like that, there you go. 

ZB: and then you talked about the tools that were available to the students. So, if you had to rank them on their level of 

importance? 

HB: [Oooooh] I think in some ways I guess [pause] I mean if the students aren’t using them then it doesn’t matter what else 

were doing. So, in some ways it’s kind of the student usage in that sense is probably the most important. And if we get 

that wrong then [laughs]… then were in trouble. 

 So, I guess that the most important. I mean it’ not necessarily ‘tools’, its perhaps not the right word but I meant student 

usage. Engagement 
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ZB: Usage of the tools you mean? 

HB: Yeah 

ZB: Ok. So that would be number one. 

HB: Yeah. There no point doing it if there not using it [laughs]. 

ZB: [laughs] there isn’t! And then you wouldn’t be able to gage if there’s no analytics from the usage then you’re a bit lost. 

HB: You’re guessing in the dark. 

 I guess number two I think is probably skills. [Pause] cause that will have an impact on learning. If you’re not bale to 

facilitate using tools well then, that going to impact on student learning. 

ZB: And then the third… 

HB: Three will be infrastructure, yeah! 

Question 4:  

ZB: Ok, and then finally… in your opinion [pause- restart]. Are there any other opinions that wish to share in relation to the 

Capability Maturity of a University? 

HB: I think it’s very easy for people in my position and in my role to really focus on staff development and staff capability, so 

we think about workshops, we think about teaching in the classroom. What I don’t do as much is think about student 

capability coming in, so what capability do students have from different backgrounds, do we make an assumption that 

everyone has a certain degree of competence within digital usage. Do we have an assumption that all students have some 

of the hardware? And I think at university level in the wider context then I think we are having those conversation, I think 

were thinking about laptop hire and all sorts of different things. But from a kind of practitioner perspective, I probably 

make quite a lot of assumptions about my students and I think we need to be alert to that and that might be quite 

different in different disciplines. And it would be easy to make an assumption that students coming to study Computer 

Science for example would have very good digital capabilities, they may have very good digital skills in certain areas, they 

may be great at digital creativity, and they may not be great at digital well-being. And so actually again thinking about 

the elements of DC that might be quite different, for different students, different disciplines, and students at different 

periods of their life; and from different backgrounds. 

ZB: [Ahhh] so in terms of backgrounds, how…, what… can you elaborate on that? 

HB: Well just what their previous education experience has been. If there’s been a lot of DC within their schooling, if there 

coming from countries where 

*Audio recording ended* 

END OF TRANSCRIPT
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Interview Transcript 2 
Date: Wednesday 22nd June 2019 
Time: 10.00am – 10.47am 
Interview transcript between: ‘Participant 2’ and Interviewer 
_______________________________________________________________________________________________ 
*Audio recording started* 
 
[Brief breakdown of the research for interviewee] 
ZB: Drawing from your broad knowledge of the Tertiary Education environment and your experiences as a member of 

management. I have a list of about four questions that I would like to ask you. 
KB: Ok, yeah! 
ZB: I’ll do this so that you can see them as well [turn’s laptop to face participant] 
Question 1: 
ZB: So the first question is; what elements do you feel contribute to Digital Capability? 
KB: It’s in individuals or, so for a person? Personal digital capability? 
ZB:  Yeah, you can talk about in in the individual sense or in the organisational sense, so whatever applies and if there both, 

I’d like to hear 
KB:  Yeah, I think within the institution certainly we have been looking at digital capability quite specifically as defined by Jisc 

(joint information systems committee) and a couple of years ago we had put together a group within the institution to 
look at whether or not we would define what we though DC meant for the institution. We did a lot of talking around 
about that and you know different views were coming but we also then went out look at what Jisc had defined and 
essentially we came down to agreeing that what they had defined would broadly encompass what we thought those 
things were.  

 I think they had 7 in their framework rather than 10. 
ZB: I should probably have given you the definition of Digital Capabilities in the context of my research, so just quickly I’ve 

defined DC, not different from what Jisc have said but just my own definition in the context of my research. 
Definition: it’s the ability of an organisation to sustain effective and efficient use of digital assets to support teaching,  
learning, and working through continuous evaluation, selection and adoption of new technologies and acquiring 
necessary skills for full utilisation. 

KB: Yeah ok that quite broad in terms of that, and they there’s 10, you said there were 10 elements to that. 
ZB: Yeah, I won’t show you them now because they will probably influence what you’re going to say to me. 
KB: No I don’t want to be influenced. 
ZB: Yeah but just the definition I thought would be quite useful to help you understand how I have defined DC in the context 

of this research. 
KB: Yeah and obviously it think there’s those two aspects, there DC of the organisation but that also is actually quite 

dependent on the people and what they are able to do, use make of digital technologies and the rest of it. So there two 
things do depend on one another. 

 And the Jisc framework certainly very much looks at the individual level and what an individual’s digital capabilities might 
look like, and I won’t be able to round them all off but ICT skills, general, you know how to use applications and pieces of 
software and all the rest of it that we have; day-to-day other things like information literacy, ability to find and use data. 
One of the aspects I like about it that other one of Digital Wellbeing; so being able to be safe online and understand what 
your digital footprint looks like. I like the idea that ranges from those soft things which are much more about the use of 
the tools in a safe and secure and I don’t mean that just from the point of view of data, I mean safe and secure in a 
personal sense, a wellbeing sense. To the actual use of, appropriate use of the appropriate tools and being able to select 
the appropriate tool for the job and so on. 
So I quite like that, the broad range they have. I think they’ve taken it down that road of looking at, depending on your 
role within an institution you will need, or you should possess or whatever you wanna call, how you wanna phrase that; 
slightly different levels of DC among these different dimensions. So if your job involves, if you’re a research your job might 
involves a higher level of DC around research and finding information, data collect and manipulation than someone who 
is an administrators in a school looking after student programmes or someone who does a lot of teaching and has to go 
into a classroom and use the VLE and mark online and all the rest of it. So I think there recognising that there’s a, and I 
agree with that there a range of lots pf different aspects to DC and you as an individual will fit slightly differently into a 
profile and have strengths and weaknesses. 
I think at an institutional level I’ve used the phrase ‘a digitally capable culture’ which is a kind of cop out to some extent 
but its saying the institution to some extent be enabling and facilitating staff to access, give them access first of all to the 
right tools for the right job, digital tools. And then support them in development in the areas where they need to develop 
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to enable the institutions to be able to carry out its role but also move forward and adapt and be forward thinking and 
actually leverage the best it can from all the digital tools and so on. 

ZB:  Ok, is this; I suppose your experiences are somewhat influenced by the Jisc framework that out there. So are there any 
other elements’ that you feel may contribute to digital capability outside of that framework? 

KB:  I mean im not sure, again because I think it covers pretty much most of what I think would make up DC and it’s trying to 
be quite generic at the same time as also recognise the difference in roles. So it’s not going to talk about well you have 
to be able to use word processing and spread sheets and it’s not like that; its saying you have to be able to use the tools 
that are appropriate for the role that you have and the job that you need to do. Errrm, and I think that fine because we 
can recognise that even within the institution there will be staff and students in one schools who will be using one set of 
tools and approach to DC and another set of students having a much higher level of DC in some area for example they 
will be doing video editing and production and recording and others the most they do is for example take a photo or take 
a short video on their phone and upload it to the VLE. So I think, you know there is that variation and that’s what we’ve 
got to recognise and when we talk about capabilities I still think it’s something around; in general an ability to recognise 
when use a of digital technology is appropriate, know how to use that appropriately and then enhance what you’re doing 
by use of that tool. Yeah I think part of the problem is we a lot of technologies with a lot of rich functionality within them 
and we don’t use they at all to the extent of the benefit we could get. We tend to use them in a very limited way most of 
the time. I mean you know, without, I don’t mean to disparage any of my colleagues, I’m including myself in this; it’s 
everyone in the institution, we don’t really know how to use outlook well. Well enough. 

ZB: [Laughs] I have to agree. I can confess to calling helpdesk, but you know it’s just one of those things. 
KB: So it is a day-to-day tool, we all use it, we all use it extensively, every single day, it’s our main method of communication 

if you asked staff students, and you know what do you use? Email! It’s the things that open on everyone’s desktop, it’s 
on everyone phone but we don’t use it at all to the limit that we could be using it. 

 We don’t organise our work, you know some people will have folders and other people won’t. Some people will flag 
things for reminders and some people will automatically be able to cypher things into folders and delete things or use 
the calendar in conjunction with others and see who’s available for meetings and yet not everyone can. And we don’t yet 
have even I think a kind of baseline expectation of what people should use certain tools for and think that’s one of the 
‘ish’ challenges we’ve got is well we say we’ve got these tools and we leave it up to the individuals to make the use of 
them they think or is appropriate. 

ZB: and that expectation would come from? Well if there were to be one where would that come from? 
KB:  I mean that’s a difficult one because I think we’ve looked at it in the DC group whether we should be saying within for 

example role descriptors being more explicit about what we mean, because there will be often some statement, some 
vague statements certainly in generic type role’s around you know, good IT skills or proficiency and blah blah blah. And 
sometimes when people are applying or a job they are asked to carry out a task which might involve some use of a 
spreadsheet or a mail merge or something along those lines or using PowerPoint to do a presentation, so there will be a 
bit of testing of that when you do recruitment, but it’s one aspect of things and it’s a very small element of, and we 
haven’t gotten to the level of saying actually to do this job you need to be really familiar with these things and you need 
to have that level of digital capability and maybe it’s not a problem of you don’t but if you don’t then we need to have 
support and development training in place for you do that you can because when you’ve got all that you’ll be the best; 
or better at your job as a results because we know that these are things that you need to be able to use. 

ZB: Yeah 
KB: So we do it to an extent, so as I said staff will come in and they won’t know how to use our VLE so there’s training for the 

VLE. There’s master classes so you can use other parts of it, there are online courses that we direct to, there are 
workshops and there’s one-to-one help but it tends to be again I think on the basis of; there’s bare minimum of stuff 
covered and then beyond that it would be on the basis of a voluntary kind of recognition that you need some 
development and you choose to go on the training because it will help you personally; rather than being somewhat that 
we’ve said oh you have to do that and achieve it. Yeah. 

ZB: Ok, yeah! I think we’ve covered quite a lot of elements there. 
KB:  a lot. 
ZB: So if there’s no other elements that you can think of then I’ll go on to ask the second question which stems from the first 

question and ask you opinion of how the elements that we’ve just discussed impacts the DCM of a university? 
Question 2: 
ZB: like what effect would that have on the Digital Capability Maturity of the institution? 
KB: Ummm, yeah I mean clearly the more confident or competent individuals are in each of the elements then the more 

digitally capably mature [giggles] [a lot of words] that the institution becomes, you know, the better, you know as 
individuals develop that capacity the institution grows that capacity. So ermmm, I think we tend to concentrate more of 
the ICT skills, you know being able to use packages or bits of equipment that we have within the institution and probably 
getting individuals more to a position where they are continually self-evaluating what they need to do in terms of their 
jobs and they currently can do with the tools that they have at their disposal; and trying to evaluate how far off they are 
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is really a sign of the maturity; is that it’s a self-directed erm learning organisation. So its learning organisation in the area 
of digital capability and individuals have the responsibility of ensuring that they are keeping themselves at the point they 
need to be in order to do the job, in order to move the institution forward,. There might even be a step beyond that 
which is a sort of horizon scanning of seeing well I know how to use all the stuff that I’ve got but actually there’s this thing 
over here that I’ve recognised and im aware of and I know that if I or we as an organisation moved in this direction we 
would improve things and we would be able to do things better or more effectively and that probably another level of 
maturity I which is that kind of additional bit of being a learning culture that says well DC is not fixed, it’s always going to 
be changing and just being on the curve is one level of maturity but being ahead of it is an even greater aspiration. 

ZB: You mentioned among the elements you mentioned was wellbeing, so how would say that affects the digital capability 
maturity? 

KB: Yeah I mean I think that one is an interesting one because ergh, it’s probably one that has become, which I don’t think 
was anything that people thought of as an element of DC a few years ago even but I think has become more of an issue 
and people have become much more aware of the dangers of constant access to online, being on your phone all the time, 
the amount of information coming to you. The ability to turn off from that and rest from it and not be affected by it one 
way or another. You know having alerts on all the time so that you don’t switch off your phone and you don’t turn off 
your email, your always on. And I know we’ve been taking steps institutionally, locally, there isn’t a dictate about it but I  
know there are area in the university for example staff say we won’t be sending emails or we recommend we don’t send 
emails between these hours or answer emails between these hours or something like that. But again you goof use of 
outlook, because individuals will say well I need to work in the evening or I need to do this in the evening… 

ZB:  Or if I do this now, I won’t have to do it in the morning. 
KB: Yeah won’t have to do it in the morning, so yeah there that bit of yeah we have to understand that people may want to 

work a bit more flexibly and do that at a time that suits them but the impact that might have on others need to be thought 
of. And if you were more digitally capable in using outlook, actually saying we forbid emails, another way of saying it is 
put delays on your emails so they don’t arrive in people’s inboxes until the morning. So there are bits of one part of digital 
capability which impact on another bit as well and recognising what you can do might influences another part of you DC 
is important as well because there are all interconnected in some way. I think the digital wellbeing is an interesting one 
because I think a lot of people, there is some evidence for young people as well that it is affecting metal health and 
wellbeing in quite adverse way so we have to be careful about it. 

ZB:  So this an extension to the question really but because I am trying to draw distinction between real world perceptions 
from stakeholders and what literature says, there is quite, I mean in the literature that I have read I struggled to determine 
whether digital identity can be seen as an individual skill that individuals, just as much as you possess the skills to be able 
to use a computer and use technology you need to be able to have that skill of knowing and being aware of when your 
over extending yourself and when it does have adverse effects on your health, both physical and mental. So just knowing 
that the possibilities are there kind of helps you realise when you may need help, so it can either be seen as an individual 
skill or it could be seen as an organisational responsibility for management in terms of decision making, to make sure that 
they put the right chairs for staff since they know they are giving staff jobs to do in front of a computer for long hours 
and so these decisions should be a part of institutions so wellbeing kind of sits are the core of the whole decision making 
process in terms of what colours to paint the walls, in terms of what colour carpet to have in the rooms 

KB:  Exactly, uh huh all that [nods in agreement] all of that 
ZB: there have been different perspectives so some look at it in terms of the structure, the workspace and how user friendly 

it is, how the environment around you encourages and supports and that like wellbeing in terms of what the organisation 
could do but then again also offering training or staff and students within the institution to give them that awareness of 
their own individual wellbeing. 

 So I was thinking if I were to position wellbeing, would I position it as an individual skills or as an organisation 
responsibility. 

KB: I so think there are two aspects to it and I do agree with you and think, I mean clearly we do have online training courses 
of course but around use of VDU, when you start work here you have to fill in an occupational health form for each new 
employee and it does as will they be using computers and visual displays for long period of the day and so on, so there is 
an awareness that your workspace has to be setup appropriately if you have that as part of the requirement for job that 
you’ll be sitting at a screen. So there’s things in place to make sure that you are aware of how to position your keyboard 
and get the right chairs and there is support and help both from occupational therapy and through your own departments 
to get the equipment’s. So for example we have a number of the standing desks because people want to stand for a bit 
of the day and not be sitting at their desk all day using a computer find it easier more comfortable in terms of their actual 
muscular skeletal wellbeing. You know the use of laptops as opposed to fixed seats and so on. Your right and there might, 
I’ve been in other institutions specifically in one other institution who made a decision that the work place would not be 
as we have here everyone has their own desk within a space on a floor, either within an office or an open plan office but 
they have their own workspace; but they have gone completely to errr hot-desking with everyone has a laptop and you 
just come and plug-in where ever you want to plug-in and work from that location. So you don’t have a space that’s yours, 
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you’ve got a locker somewhere where you can keep stuff but your physical workspace might be in the library one day or 
it might be in the open plan office in this particular building or it might be in the café but you can work anywhere because 
you take your work on your laptop and you’ve got wifi connection, so yeah there’s an infrastructure thing, there a decision 
at an institutional level. 

ZB: Was there a particular reason behind that decision? 
KB:  That was the way they decided they would, they has basically a blank canvas and were able to build a whole new campus 

so they chose instead of using clearly the footprint for hot-desking is smaller so you’ve got, you don’t need as many 
spaces because you tend to use something like 8 spaces for 10 people because not everyone is going to be in at the same 
time. So you don’t need 10 desks you only need 8 because its likely 2 people are somewhere else so there are some ratios 
that are different from that but depending on types of jobs people will work out a space footprint and that becomes less. 

 And think this is what’s interesting as well maybe just as were exploring it about the culture of the institution which might 
encourage a certain way of working through digital means your DC are different and the institutions responsibilities are 
different to ensure that everyone is safe and well trained and comfortable in that environment. So if it is we expect you 
all to hot desk be all mobile then there’s a different set of responsibilities for the institution and a different set of 
responsibilities for the individual; thank if we say you all got your own space and here’s your workspace, you mainly work 
here; or here’s your classroom and it’s got this equipment in it and you need to learn how to use it or there’s the lab and 
[la da dah]; so it will… there’s a… once you make that decision of how you think your estates gonna be and your workflow 
should be working, you then need to support the Digital Capabilities for everyone in there, differently. 

 That’s an interesting one to think about, because… because we’ve probably got a mix of that at the minute, you know 
you will have people who have got, like me… a desk and you will have other people who… like in my team we’ve got 
people who hot desk because there not full-time they work part-time; and so people share a work station. They just come 
in, use their laptop in the same space. And they you also would expect, you know a lot of our staff of the staff who go out 
and teach will take their laptop into the classroom with them. But at the same time we’ve got a fully functioning all 
singing, all dancing classroom with a PC in there; and to some extent we are signalling to people you: you don’t need to 
bring a laptop in, all you need to do is logon because you’ll be connected to your workstation through this this… 

ZB: Yeaaah! 
KB: This desk has got a PC on it and as long as you logon, it’s just logging on from your office; and you’ve got your OneDrive, 

you’ve got all your files and you’ve got your VLE and access everything you need here! You don’t need to bring it in on a 
laptop or a memory stick, it’s all here. So there’s a bit of a signalling how we want people to work and yet people will still 
work differently and they still… 

ZB: Well I guess some of those options are like backups because with technology you always have to have a plan B. 
KB: [Laughs] there is that! 
ZB: Im just trying to think about what would happen if you had a digital classroom without a computer and then you turn up 

to the class and your laptop decides to have a fever on you and then you would be in complete distress. 
KB: Absolutely! The backup of the backup is you’ve got a whiteboard as well. 
ZB: [Laughs] yeah. 
KB: So you know if anything fails you’ve still got a fall-back position. 
ZB: Were probably still in that transformation stage where we haven’t quite reached the stage where whiteboards can 

disappear yet, but were getting there slowly; and I think personally, from going into the classroom myself, if I didn’t have 
a white board in the classroom I might have  a meltdown, because I just… there are certain things that you want to explain 
and then you find that you can’t quite explain it until you kind of draw it out; and having it there just gives you that 
comfort of knowing that if your actions [hand gestures] and your words fail you have got the option of being able to do 
that as well. So yeah! 

KB: Yeah! Yeah!  
 But the technology in classrooms now is quite complex; and its interesting just yesterday at student education experience 

committee we had a team from library computing services come in to talk to say… to talk to the committee about what 
should be in the classroom, a standard classroom not a specialist lab or you know, something where you need specialist 
equipment or technology but a standard classroom or lecture theatre or seminar room and they showed a little video of 
what is currently in a standard room. And it is quite complex, interestingly, the video was only I don’t know a minute and 
a half, two minutes long but it’s interesting the number of people in the room who said: oh I didn’t know we could do 
that! Or I didn’t know that was in the room, you know! So there a thing around we’re providing… you know the institution 
can provide a lot of stuff that would… [pause] you know, on one looking at it would tend to suggest  everyone is very 
digitally capable because look at all this equipment that’s in the room that you can use but actually the staff coming in 
you know, have never even known that it’s there and they’d use a white board. Nothing else! So that’s where we are, but 
it doesn’t mean to say because you use a white board you’re not digitally capable or you don’t… it’s you have chosen that 
what you w3ant to do in terms the teaching approach that your taking and that’s the most appropriate tool that you’ve 
selected at the time; you don’t need that technology to do the teaching. For other people you know, it’s different and 
the technology makes a difference. 
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ZB:  So what impact would you say it has on the institution, the ability to use the technology that is available? Would you 
say… in terms of our definition of digital capability that talks specifically about learning and teaching pr9ocesses and then 
what impact would you say the use of available technology would have on the organisations capability? 

KB: Oh I think that if staff are comfortable and able to use that technology then it clearly has an impact on the student 
experience and it can move the institution forward in ways that you know, would potentially be beneficial, just saying 
this is the most appropriate way for me to do it and not trying a different ay to do it is the problem, I think! You know, 
just saying well this is the way I do it and I don’t need to change it, says more about… you know it’s not about your digital 
capabilities but it’s your actually ability to kind of reflect and thing and wonder you know, is there a more effective way I 
can do this and help students learn . So, the two things go together; but there are… knowing what’s in the classroom in 
terms of digital tools and when it’s appropriate to use them and how they can then enhance the student experience. One 
of things why the classroom are as complicated as they are is that we… the decision has been made that classrooms need 
to have all the bits in it so that if someone comes in and wants to use one of those things it’s available to them, they don’t 
have to go to a specific room to use a visualizer; there is a visualizer in every room. So you could be timetabled into any 
room, the visualizer is there and you that it’s gonna be there and you will be able to use it. So there’s that thing about, 
we we’ll provide all these tools, we don’t expect everyone to use them all the time but we need to provide them for the 
occasions that the people want to use them are in those rooms and that makes its quite expensive, taking that approach; 
to making every room as sophisticated as it is and it also makes it quite daunting for staff who come in who don’t wanna 
use it all and don’t know what it’s all for; and it gets more and more complex to do the thing that you wanna do which Is 
just turn on the projector and do your PowerPoint slides because you’ve all these different options and things that you 
could add in and you know, so… the very fact we provide it means we’ve also got to keep staff awareness of it up. A so 
they just know how to use the stuff they would always rely on because it will be different but also, B so they can think 
‘oh actually I might wanna try that and that might be quite useful in my class If I use that technology just now’ and support 
me to then support them to then change their practices. 

ZB: Ok. 
 Not sure im answering the question but it’s just what’s coming out my head. 
ZB: No it’s great! 
Question 3: 
ZB: Ok, so I think we’ve covered the impact of the elements which brings us to the third question which is asking in your 

opinion, which specific elements would you say have the most impact on learning and why?  
KB: The elements of digital capabilities? 
ZB: I mean just in your opinion, whatever comes to mind off the top of your head. Because obviously I know you don’t have 

all the elements off head. 
KB: Yeah, im not, if I had, if you said to me there are the elements, which one? I think I would find that a lot easier.  
 I think … I meant it’s an odd one. I think [pauses] 
ZB: I should have probably written down the elements that you mentioned in question 1. And then we’d have a list now. I 

mean I know I remember you talked about individual skills, and then you talked about the concept of wellbeing, and then 
we talked a lot about resources which is the technology, erm. 

KB: Yeah, yeah, using digital tools, find and … I mean it’s an interesting one because for a lot of people in higher education 
the ability to research, to look for and find relevant reliable data of different sorts; of all sorts of different sorts and 
resources and whether that, and you know that might… so you know it’s not just data but resources of any kind. I think 
that probably the most generally important in terms of learning because that’s how we learn. We find out things, we take 
new things are assimilate it into what we already knew, ermmm and if you, it’s one of the things we try to do universally 
across all the programmes and modules is give students that independence of eventually being able to seek out the thing 
that they want to know more about in ways that they know they can rely on, they can trust and that they can easily adapt 
into the reading work. 

 So I think that one researching finding information and using that information appropriately is probably one of the key 
ones for learning in higher education. There is so much out there in terms of information and how getting to the real 
source of something in the right, using the right methodologies to search that stuff out because you can use the wrong 
one and a) never find it but also you can find the wrong thing and not have the skills to actually evaluate whether or not 
it’s something that useful. 

 So I think those one in general, that sort of information literacy and also the use of data and being able to bring those 
things together for everybody, for staff and students in learning. Cause even when you’re a member of staff, a lot of your 
work is keeping your own knowledge and research up-to-date so that you can help students on that journey of improving 
their learning and understanding; so I think for me that probably the most important. 

ZB: Ok. So are there any others that you would say are important? 
KB: I mean there all important to some extent, I think the rest flow from that. So when I say finding, researching information 

and finding data and using data well and manipulating data require you perhaps, you know obviously to have good 
internet searching skills and also good writing skills because you then to, or good word processing skills; you need to 
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organise that and sort it and use it appropriately and your writing and also there would be a bit around, on the data side, 
you know use of tools that can manipulate and visualise data. So they are important skills using software packages 
whether that’s excel or whether that Nvivo or whether that SPSS, there are other important skills. But there that kind of 
deeper, underpinning issue which is knowing the reason why we use data and what it tells you, how you manipulate it? 
And that can be Meta level regardless of the tools that you’re using but the two things go together. 

Question 4: 
ZB: Yeah ok. Ermmm and then the last question is just to really ask if there are any other opinions you wish to share in relation 

to digital capability maturity in tertiary institutions? 
KB: I think, I think errmmm personally I actually many years ago when I first started teach in HE in another institution we 

introduced at that time, we were the first… one of a small number of institutions at that time that introduced ICT skills 
literacy for all the students. So we said it is a requirements for all the student in this institutions to have this baseline 
level of literacy, it was called at that time, in information communication technology (ICT). So it was things like, you need 
to be able to do all of these things in word, you need to be able to do all of these things in excel, you need to be able to 
search the library catalogue this way, you need to be able to search the internet in that way. So it was like a you know 
one of those baseline driving license type of qualifications and all the students had to demonstrate they could do that 
and they had several tests to do it. 

 I still think were always behind the curve a little bit, were always catching up with what’s available and what might be 
coming next, so were always just struggling to get to a point where we need to be, just to get by and actually we could 
be doing more. And doing more would be more beneficial if we could get there but it does take a big big effort to actually 
focus on that and say to the institution; and actually when we did it we focused on the students we didn’t even focus on 
the staff and now you’re getting feedback from students saying well it helps us learn if our staff are digitally capable, if 
they use the VLE well, if they use the class room technology well, you know if the staff do that for us, it helps us learn 
better,  if they use you know lecture capture blah blah blah. So I think there’s a bit around saying well we need to have 
both, students need to understand digital capabilities and they need to be digitally capable because they’re going to have 
to do that to get their degree but also to find a job because that will be something that’s important when they go out to 
work. But our staff need to be even more digitally capable than our students because they need to see what’s coming 
ahead, what will be needed and opening new horizons for the students on these areas; which I think we don’t do. It 
probably is the other way around where students in a lot of cases are more advanced in their digital capabilities than the 
staff are. Some are, not all; and we need to at least get the parity with student, the body of students but preferably ahead 
of that and be leading and pushing and opening new doors for them. And that what were not really good at. 

 I think the big challenge for us as institutions because were big institutions and it takes a lot of effort is, we tend to 
introduce technology into the institutions even when we try really hard not to, we tend to introduce it and then we put 
a big push on training initially and then it all dies down. Because it was part of the get the new system in, put the new 
thing in so there’s a big push on let’s get everyone trained, comfortable with this, lets really put a lot of effort, a lot  of 
resource into it but then it stops or it fades off. And it’s how do we keep that going, how do we change that’s what I mean 
by ‘a digitally capable culture’ how e we change the culture that says: it doesn’t stop when the new systems been in for 
six months because actually as I’ve said we only learned how to use a fraction of that new systems and we are gonna 
have to keep ourselves, were gonna have to learn more and were gonna have to keep going. 

ZB: Would you say that knowing that new systems are coming in one of the things that, maybe that limits people willingness 
KB: Yeah! They get tired! Everyone gets tired and it’s about that you know, how do we make sure it’s just part of your daily 

life that this is it, it’s like hygiene factor of how do you keep that going and do you make sure you keep yourself up-to-
date and know what you need to do next. 

 You know we were talking about trying to get digital capability or some aspect of that into you appraisal so that there 
was a discussion with your manager at least twice a year around are you capable of, do you know how to use all the tools 
you need to know to do your job? Are you happy with that? Is there something that’s missing? And that should be a focus 
for your development for the next 6 months. Or you know if you come and say you know, I know how to do everything, 
that manager can ah say well actually well in that case you may be able to help others so that might be an aspect of 
something about sharing with other colleagues what you know to try and bring them up to the same level where you’re 
at. Or, well you already are here and that brilliant, can you go out and see if there’s something else we can be doing in 
this area and help us as an organisation move forward. 

 So there’s a lot of things to discuss in appraisals and review but I think digital capability is missing and I think it should be 
in there because it’s so important for us as an organisation, I think it’s important for all organisations to use the tools we 
have most effectively to leverage then the best possible way to get the benefit of all the investment you make in them. 

ZB: Yup! 
KB: And just putting the system in doesn’t work if you haven’t got people comfortable using them and adapting and you 

know. And even when the system is in, it’s never in cuz the next release comes out and something changes and you know 
another bits added on that does something that you didn’t know it could do and this is great. I think it’s just an on-going… 

ZB: Continuous… 



 

368 

 

KB: Continuous learning experience and we’ve got to keep up with it. We’ve got to keep-up with it. 
 But I keep reflecting back on how much things have changing and yet they haven’t changed at all [laughs]. You know 

there’s more of its and we all just feel as overwhelmed as when all we had to do was worry about internet explorer and 
word and not much more. 

 But if you actually think of what people can do now, it is quite a huge bit different from where they were but it’s still 
always I think not enough, not as much as we could do. Yeah, and I include myself in that. 

ZB: Im guilt too. 
KB: Guilty guilty. 
ZB: Yeah ok. 
KB: I think that enough from me. But I think im happy if there’s anything you want to follow up with me that you think I 

wasn’t clear or would like to ask more. 
ZB: Ok great. I will go through and if there’s anything I will bear in mind that your happy for me to re-contact you but yeah it 

was really just to understand your perceptions and that’s exactly what you’ve shared. So it was fantastic. Thank you! 
KB: Thank you! 

 
*Audio recording ended* 
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Interview Transcript 3 
Date: 22nd May 2019 

Time: 3.00pm – 3.25pm 

Interview transcript between ‘Participant 5’ and interviewer 

__________________________________________________________________________________ 

*Started audio recording* 

[Brief breakdown of research from interviewee] 

ZB: So I won’t show you all the 10 elements’ that I have found but I will show you my definition of Digital Capabilities in the 

context of my research. And then you can have a look at the elements that I’ve found after we’ve finished. 

 [Hands over a sheet with the definition]. 

P5: [Reads definition from sheet] 

 Yeah ok. Is that… that’s the definition you’ve come up with? Or is that? 

ZB: Yes that’s the definition I’ve come up with. There are quite a few definitions out there but I just wanted to be really clear 

and it still is quite broad… it may be that I select certain aspects of it to focus on for my actual thesis but for now that is 

the definition of Digital Capabilities that im working with. 

 [Pause] 

ZB: Sorry I thought I was better prepared than this. Im just going to pull up the interview questions so that we can both look 

at them. 

 [Open up document on laptop] 

 Ok so, now im going to ask you a set of four questions. In answering these questions I would like you to draw on your 

broad knowledge of the tertiary institution environment and you experiences as a member of management within this 

institutions so answer these questions. 

Question 1: 

ZB: So the first one is, what elements would you say contribute to Digital Capability? 

IP: My instinct is to start talking about resources but I’d rather not! In the sense that it’s not the most interesting side of 

things, I suppose where I’d be most interested is cultural knowledge. Ermmm really it’s to do with, naturally doing what 

I do because I’m Associate Dean Learning and Teaching I’m kind of concerned with the students initially, and what they’re 

coming in with as a set of ideas and because they come in using digital devices of all kinds, and they kind of… most of our 

students within a certain ages group… they are digital natives and they instinctively is probably not the right word… but 

they know there way around a smart phone, a tablets… and actually the challenge then comes with the institution where 

you may have member of staff who may have been around a long time, who may be of a different generation who may 

not be quite as confident with some of the uses of digital technology. So it’s a case of … the biggest challenge that I’ve 

found is that assumptions are made about capabilities. I find that staff and I’ve done this myself… will assume certain 

things about the way that students understand digital technology, which are not necessarily correct and I think that’s 

caused some issues in the past; where [pause]… and I think as well because students live their lives digitally very much, 

what they’re doing is they bring a whole set of.. It’s like when you learn to drive a car and initially you’re very mindful of 

all the rules and the regs and you know what you do but after 30 years of driving a car you just kind of doing it on auto 

pilot a little bit. And I think in some ways the more you use digital technologies the more you kind of become… almost 

blind to them. There a thing that you do but you’re not necessarily reflective on the processes or what it means, or yeah 

does that make sense? 

ZB: Yeah definitely! 

IP: So I think partly my sense on a day to day basis teaching but then also and when im on my management role often 

working with LTIC here or with the Learning and Teaching development unit with things like the new Canvas rolling out 

on as the VLE, I suppose what im trying to do is make sure that the communication of what the technology is, what is 

does, what its available for is clear and its clear at all end of users so staff, students, professional staff and so on, does 

that make sense? 

ZB: yeah! 

IP: You asked about the elements that contribute to it… 

 I suppose if I tried to split it down a little bit, make it a little bit clearer rather than rambling… 

ZB: No but im… sorry go on… 

IP: There’s knowledge, basic knowledge of the technologies and the assets and what’s available. Then there are different 

levels of use; so can you communicate effectively using the technologies, are you able to be creative with those 

technologies? And then in the pedagogical setting are you able to utilise those technologies for effective teaching and 

learning; which is kind of where I become most interested. And all of that sits in a wider context of we live in a culture 
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which is digital. You know if I talk to my mum she’ll claim she can’t use it but you know, she uses it all the time. She’s 

never actually off her phone or her laptop but she’s using it for different reasons and with less confidence. 

ZB: Yup! 

IP: I suppose, actually like most technologies from picking up a biro to riding a bike you have to feel confident with it, and so 

I suppose the biggest elements is staff need to feel confident with it. So if there using speed grader to mark and they’ve 

spent their teaching lives using pen and paper they have to have a level of confidence in themselves using the technology; 

and in the technology being trust worthy, reliable. And the biggest thing I’ve found with students the confidence as well.  

 And because I teach the side of things which is much more written, so I tend to teach essay work and reports, I found 

that I’ve assumed and certain colleagues have assumed that the students know how to do certain things; that they know 

how to do a spell check in word but actually they don’t necessarily know how to do a spell check in word or they 

necessarily know how to insert a footnote or...  and little things like that which if you’ve done them for quite a while you 

kind of take it as red but actually unless someone sat down and taught a student there not necessarily gonna know it. 

 The biggest element for me because I’m not… I’ve picked stuff up as I go along, I need to have time to play with digital 

technology. The best way I learn is to actually just muck around with it. Having gained the confidence that I won’t break 

it, because I used to work in a public library because we did a scheme which was intended to help people who have never 

used computers before to use computers in this local library, most of ours users were actually elderly retired and often 

they’ve never used a computer in their lives. And they were very very nervous and I remember it was almost like they 

were scared that if they touched the computer it would crumble under their fingers; because I’ve never used one before. 

But actually the most important thing for them was to feel that they weren’t actually gonna break it just by typing 

something in incorrectly or using the mouse wrongly, so yeah time to play with the things. And time is the thing most 

people are pushed for it seems but you’ve got to the time to get things wrong. 

ZB: Yup! 

IP: And not think that getting things wrong is a problem. 

ZB: Ok brilliant! So any other factors or elements that you would say contribute to digital capability? 

IP: Well I suppose im gonna have to mention, I started by saying I wasn’t going to talk about resources but actually the most 

obvious about any digital technology is the speed of change; and I think institutionally any institutions that wants to be 

able to claim that it’s has maturity and confidence with providing digital, or a digital framework, it need to constantly 

invest because if I think about our won skills you know, animators doing digital animations you know that software 

changes pretty much on a daily basis so what was cutting edge this year is going to be prehistoric in 5 years’ time, so 

every year that software needs updating and that a major job, and it’s a major investment. So from a university point of 

view they have to keep putting the money in and also the resources to actually make sure that once the software is 

actually brought it’s also installed. Because there are cases where software is brought, the licenses are brought but 

actually the software is never actually put onto the machines, because that takes time as well. 

ZB: Ummm, and man… human resources as well. 

IP: yeah of course 

ZB: yeah ok. 

IP: It’s interesting I mean in our schools there is a division between those that use PCs and those that use Macs. I mean 3D 

animator will never use a mac, it’s of no use to them and their software doesn’t run on it. Whereas a graphic designer 

will never use anything but a mac. But the university (am I allowed to say this) [thinking], the university only has one mac 

specialist amongst its technical team and that’s a real issue for our school because we have a lot of courses that use mac 

extensively and if most of your technical support are PC confident but there not confident with mac so I think that a 

challenge. It’s not as much of a challenge as it used to be because the platforms are much more compatible but when I 

first arrived here nearly 20 years ago, it you put mac and PC together it was like matter and anti-matter and everything 

just collapsed. But I think you know, its things like that whereby it’s quite a vulnerability if you only have one specialist in 

the university to look at a particular platform which lots of people use. 

ZB: Yeah ok. 

IP: Don’t tell anyone I said that! 

ZB: [Giggles] Apart from the fact that it’s on the recording but it will be anonymised 

IP: Although I have said it in other meetings! I think it’s known. 

ZB: Errrm ok, so I’ve got a couple of things here from you know physical and technical resources to financial resources, 

cultural knowledge which is one of the big one that you said and you kind of broke that down into you know the difference 

between digital natives and self-expectations, levels of usage, being confident, you need confidence to be creative and 

you talked about utilisation, not just having it being able to utilise it for learning and then you talked about it all sitting 
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within the wider context of the digital world that we live in now. So any other elements? Sorry we talked about trusting, 

well playing enough with it to trust it won’t break it. 

IP: Well I think in product design they call it stress testing don’t they. Where you chuck your phone off a wall and stuff. I 

think you know people have to… I keep coming back to the analogy of riding a bike but actually you have to fall off the 

bike quite a few times before you keep going and I think… I know actually a lot of the time in our subject area and I 

suspect it’s true in engineering for instance it’s often a case of problem solving and sometimes you have to kind of push 

the technology to its limits and work out what it can’t do. So a lot of our games art students and certainly a lot our digital 

media students they might be using open source coding and stuff so they might be having to kind of build the things as 

they go; I mean that obviously at a particular end of practise but I think it’s quite important to have the confidence to 

know that the thing given to you is not a fixed thing and it can be changed and it can be adapted and it will change; 

because it’s just part of what we said you know, the speed of change is terrifying sometimes. 

 Ermmm so I think yeah, but it’s a little bit like that thing in education where our you know, our students are increasingly 

afraid of failing, whatever that means; and yet the teachers recognise that often its where you fail that you actually learn 

stuff because you have to work out where the fail came in and how it happened. 

ZB:  Ohhhhhh 

IP: You look slightly concerned by that! 

ZB: [Laughs] 

IP: If I say that to a room full of students they do look at me like I’ve lost the plot but I think it’s quite important. If I th ink 

about moments in my education where I’ve worked stuff out it’s usually where I’ve made a complete mess of things and 

I have to sit down and think ok, why did that not actually go the way I thought it would? And I think when we’re working 

with technologies it’s those moments. 

ZB: Yeah! 

IP: It’s those moments where your device tells you, you need an upgrade and you think oh do I dare this but because the 

last time I did this it ruined my complete interface and everything got lost but actually because I’ve had to sort of muddle 

through digitally as I go along and because you know, im a bit old to be digital native I’ve kind of… almost… you free form 

through it and you have to feel a little bit confident and so when I first sat down in front of the computer I was quite 

scared and now I’m not scared because it’s just like a pencil or as you know, a paint brush I have to muck about a bit you 

know, I might have to get things wrong. 

 Maybe institution are quite scared of that, quite risk averse for obvious reasons. 

ZB: I mean off the record if I could say; if only deadline accounted for all of those things then it would be great we would 

have this smooth learning curve. But because the deadlines don’t move and then you’ve got to do more in terms of not 

only learn your field but learn technology as well; I mean it doesn’t really apply in our field because I guess we use 

computers all the time. But then it applies in a way because if it’s a task you haven’t done before then naturally it’s going 

to be a learning curve. I think the way institutions work is that, or the way courses are delivered doesn’t account for that 

fact that you have to learn other things outside of what that course is teaching you. 

IP: So were talking about assessment of student. 

ZB: Yeah im taking about assessments because typically you know, because you said the best way to learn is to fail. Then I 

thought well deadline don’t account for the fact that you need to kind of go down before you come up. 

IP: You did look horrified by that. 

I mean when a programme goes through periodic review and it’s validated in the first place because all those module 

guides and DMDs should take account of that notion that students will need to learn certain things, so if you od the break 

down on the module, this is the number of hours for lectures, this is the number of hours workshop, this is the number 

hours of individual study; all of that should factor in that you, that Zarah need to spend x number of hours or days getting 

her head around this new thing that she’s hasn’t had to do before. It should do that! 

ZB: It should do… assuming everyone has the same cultural knowledge. 

IP: Exactly! And of course they don’t you know, and if I’ve got a room full of students I know that some of them will have 

written a lot of essays and some of them may have never written a say in their life. You know, if I’ve got international 

students in whose education the simply do not do that kind of academic writing; I have to be conscious of that you know, 

there all heading for the same deadline and yet these students may not like doing the work their given but they may 

know what it is and yet this student may never have encountered this notion and may never have done referencing 

before. In a way that’s an infrastructural problem with the way that we have to write modules and programmes is that 

have to give them a framework; and frameworks by their nature are quite rigid. If there not rigid they fall over. 

ZB: were striving for academic excellence and also striving to keep up with technology and… so it kind of like… 
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IP Yeah, and what gets mangled in the process if you’re not careful is people! Because people are different and no two 

people are identical in what they have done and what they are expected to do and therefore this framework has to have 

enough given in that so that it won’t collapse but yet it will allows student x, whose never done this thing before to have 

the same change to get.. Success as student y who has done it before. 

 I think that’s… it’s probably an even bigger challenge at postgraduate because people are coming from a much more 

diverse set of background in a sense. Some maybe have a very… some may have their own companies, they may have 

been in the industry for years but they’ve come back to sort of build on that whereas someone may have come straight 

from a BSc or BA; and that’s gonna be a challenge. 

ZB: Yeah! 

IP: We did have, until grade point averages came along at undergraduate level, so at that point at least all undergraduate 

study count. So your first year might not count towards your final degree classification but it will count towards your 

grade point average. Prior to that, and I, you know in many ways see the grade point average as quite a good thing but 

one of its disadvantages is that we can no longer say to our digital animators right, first year we want you to do really 

well, you’ll wanna get really good grades and rest assured your final degree classification won’t include your first year 

grades. So you could afford to sort of come a cropper and take a risk and do stuff you know, you could afford to 

experiment a little bit. 

ZB: Yeah! 

IP: We can’t really say that I quite the same way because it will dent your grade point average if you do that and it doesn’t 

work! So actually you… that thing about failure being an important part of learning; it less convincing now at least at level 

4 where they go: well actually but my GPA will drop. Your right actually, it will! 

ZB: It will. 

Question 2: 

ZB: Ok so, we’ll push on the second question which is: In your opinion, how do you feel that these elements that we have 

just discussed impact the digital capability maturity of a university? 

IP: I think they probably make people nervous! If I’m honest. There is a… digital technology by its nature is fast you know, 

the whole point of Turing and the people at Bletchley Park you know, they developed their technologies because the 

colossus could calculate much quicker than a human. So technologies which became digital are ever fast, ever more 

capacious in terms of their storage capabilities and so on; and I think that in itself unsettles people because it almost 

means the human [pause]… the human element has to try and keep up. And I think even if that’s not the reality, I think 

that how people feel. It makes them quite nervous so… staff often say to me why do they have to change everything 

every few years. You know why have we got speed grader? What was wrong with what we did on studynet? And I 

remember studynet coming in initially and people going: oh why we using this thing? And why can’t we just do it the way 

we’ve always done it? 

 So I think there’s a… If the cultural changes aren’t managed, really carefully; and it’s almost impossible for them to be 

handles carefully enough because an institution is big and it has lots of people in it you know, and they all have to absorb 

the communication at the same rate and as confidently and as accurately; I think it can cause quite a lot of anxiety. That 

can kind of bleed out into general activities in an institution where people start to get paranoid. You know, a big part of 

digital capability now is that a lot of things are data driven. So over the last 10 years, more and more of what we do is 

being measured by numbers, so from student feedback on modules to NSS results to module grade profile failure rates 

and withdrawal rates, you’ve got these sort of stacker numbers which are all seemed by people to be judging them; it 

could take a positive spin so actually what the digital technology does is it give you a set of materials that you can use to 

understand what going well and also things that you can improve. You can take a positive spin to actually say I can see 

that programme has got a number of modules who are actually not doing so well, so let’s see what we can do the bolster 

them a little bit. But I think it does tend to promote a kind of, an atmosphere of nervousness among people that’s 

something is being measured; you know, that their being found not to hit the mark somehow. Ermmm is that the kind of 

thing the questions looking for? 

ZB: There’s no specific answers to any of these questions, it’s really just to get a feel and understanding of how you perceive 

these things and the relationship that you feel there are. 

 So that was… I mean you’ve talked about a kind of, I guess it could be perceived as a negative effect because nervousness 

and anxiety are obviously not positive things. 

IP: But the maturity thing is interesting isn’t it because that’s an interesting word! 

ZB: Yup! 

IP: And almost with the rapid change in the technologies, there almost isn’t time for anything to mature because it’s just 

getting to the point where you feel like you’ve got the grasp of it and then its shifts and it changes again; and I think that’s 
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a challenge because you never feel you reach a point of maturation because the new things always coming along. So 

you’re constantly on that cycle; and I see it in... Certainly my own kids, my children, I’ve got 13, 16 and 19. So ones just 

finished first year of university and I don’t know whether it’s me projecting something onto an age group. But I actually 

think if I look at my kids and if I look at the younger undergraduates coming in now, I’ve never known a more nervous 

generation of students and a more anxious one. You know, the number of applications for serious and adverse 

circumstances and the number of applications for extensions, the number of students with study needs agreements 

which are related to mental health issues… I can’t help but think there the first generation that’s really grown up with 

that culture of being measured constantly and in a way that it quite a negative view point but then again there is an 

argument that this sort of constant having numbers attached to you; now it’s not just the technology, its actually the 

approach that certain governments have taken to education you know, so you test a child at 6, you test them again at 7. 

You test them… and actually that area of childhood which was about playing and learning through play has become quite 

rigidly evaluated. 

ZB:  Ummm… 

IP: Now I don’t necessarily think that the technology causes that but it allows it to happen because it’s much easier to gather 

data. It’s much easier to process it and pass it around an sift it. 

 I’m sounding quite pessimistic, aren’t I? 

ZB: No! It’s actually a really insightful perspective that I haven’t heard before; and its interesting because it sits quite well 

with what I have found in the literature but without a good explanation but you’ve kind of just, yeah… it’s really 

interesting. 

Question 3: 

ZB: So, any other impacts that you feels any of these elements, because you mentioned quite a few elements on the first 

question on the elements that impact digital capability; so any other thoughts on how these things would then 

consequently impact the institutions in terms of capability maturity? 

IP: Ermmmmm, bluhhhhhhhhhh (As participant glances at the handwritten notes I made on his answers to the first question). 

ZB: Sorry my handwriting isn’t great! 

IP: No its ok, I can read you handwriting. 

 Levels of usage… Yeah I mean that things there about it sits in the wider context of digital usage or digital culture, I think 

that the thing that’s hardest because there isn’t appoint where you as a tutor get to work and you switch from being non-

digital to digital and similarly for a student there not coming in and the working environment is somehow distinct from 

the environment they have got at home. The notion that if you’ve got Wifi you can work or train, you can work at home, 

you know you can be on the phone in the car if you’ve got handsfree and so on. I think that notion of the wider digital 

culture is slightly problematic because I think in some ways the institution [pause]… an institution by its nature has to 

have a shape and a character and a kind of visions and all institutions have their mission statements and so on; but 

actually one of things that happens is that whether you work here as a student, as a member of academic staff, as a 

technical member of staff but I think probably especially as a student or an academic actually, the walls of the institution 

are porous because actually the stuff you do, the institution is taken home with you. And that’s a great thing in many 

ways, so if I’m doing a research, I can access the online library at home and that fantastic, I don’t have to sit in the library 

till 3am in the morning. But at the same time, it means I can also pick up emails from students at 3am in the morning if 

I’m stupid enough to be awake; and I have done; and I think that may be… like anything you have to accept the negatives 

along with the positives and vice versa so its really great that you have 24hr access to this really great library. I say to 

students look this is great the amount of stuff you can access through this really great library through your phone or 

through your laptop is just incredible and then I get very boring and dinosaur link and say you know back in my day if you 

wanted to access something you’d have to order it and wait for it to come through snail mail and a few weeks down the 

line you’d get a parcel and you know that kind of instantaneity and that great but its also bring with it a kind of  pressure 

to do stuff and pressure to take the work home; and oh I’ve got that thing I need to finish off. Half an hour before bed 

time and you’re like yeah ok, do it now. So, I think maybe one of the things is the institution becomes spreadable. Because 

media is spreadable, you know it doesn’t respect the boundaries of the campus or you know, and that has blessings and 

curses. And that’s the bigger culture! And maybe that the things, its very hard for an institution to keep track of what’s it 

and what’s the rest of the world? 

ZB: Yeah! Ok. 

 So, any other impacts? 

IP: Don’t think so. 

Question 4: 
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ZB: Ok, so we’ll go onto the next question which is; so, in your opinion which specific elements would you say has the most 

impact on learning and why? 

IP: Ok, On learning?  

ZB: Yeah! 

IP: As distinct from teaching? 

ZB: Ermmm [thinking]…. I guess learning and teaching. 

IP: Ok well potentially, I think the thing I’ve just mentioned is tremendously impactful which is that, the digital has the… well 

boil it down to basics… something like the internet is an amazing resource but it’s a nightmare because its too big and its 

full of stuff that you wouldn’t want your students to be reading because it’s not peer reviewed or evaluated. The biggest 

mistake is that students will pull anything they can off Wikipedia and drop it in a essay and you  know that not gonna 

work you know, I’d say it’s a very good place to start and a very bad place to finish but the positive things about that is 

that you know, the online environment is an astonishingly flexible thing with a whole load of potential so the notion that 

you can have  a library which Is almost limitless you know; its pushing it a little bit but you know give what is on the online 

library its massive. Much more resource that could ever have been in a single physical library and even if the stuff isn’t 

there straight away the access through inter-library loans is rapid so in terms of; if you take the notion of the university 

is a kind of engine for knowledge then that engine is well resourced in terms of what’s available and the fact that the 

includes access to software, so in terms of the students actually making stuff, storing stuff; so storage capabilities are 

hugely more powerful than they used to be, that’s all good, that’s going to impact on learning. 

I suppose the big thing which I’m still getting my head around is the fact that the technology enables us to not do what 

we’ve always done. There is a tendency in most things I think but I’ve noticed it in teaching which is if it’s worked before 

it can work again. So, there will be and colleagues who have taught in the same way for 20 years and don’t see a reason 

to change that. And I’m a little bit like that, were all a little bit like that you know. Well that lecture work, its ok, don’t 

need to do too much with it and there isn’t time to do too much with it but actually I’m interest and I think it’s important 

that I look at how technology can enable me to do stuff, especially things I couldn’t do before. So, very small example: 

but I like it, it works. Say I have a 3-hour lecture block, now nobody wants to sit and listen to me for 3 hours, so obviously 

the whole 3 hours is not the lecture and what increasingly Is useful for me is when the students are actually working and 

its usually quite a big group of students, larger than I would want for a seminar group but if you break them into groups, 

what I use a lot now is the paddlet facility. So, you know what I really like about that is it enables students to actually 

think aloud but they are posting stuff onto a screen they are producing the stuff for that seminar session but they are 

pulling stuff from the internet, there pulling stuff from each other because they are working in conversational groups; so 

you get this kind of really nice live sense of idea being developed. Now that is something you can do on a flip chart but 

its not anywhere as dynamic, as flexible, doesn’t look as good frankly! But even the thing I’ve always liked using, we used 

to use acetate on an overhead projector, and I have some nostalgia for that but actually what I’d really like is to use a 

visualizer cuz actually if I’m using PowerPoint I get frustrated with my own slides. I generally will talk around them or 

against them or actually ignore them altogether sometimes because it fixes you in a linear pattern of talk about this, then 

about this and this; but actually what I like to do is… well I used to do it on the acetate but much more flexibly if I’ve got 

a pile of paper and a visualizer; I can think in action just as I’d like the students to do. So, its not just me giving them a set 

of pre-packaged information, this is me talking to them, them talking to me and me scribbling on the visualizer. Students 

are quite reluctant to use the visualizer but actually once they’ve done it once they quite like it cuz there often arts 

students so they quite like to scribble and doodle and write stuff and that sort of stuff because what it does is it stops the 

classroom being all about this person just talking at students, it makes it a more dynamic learning environment when I 

was… [pause]. It sounds grim but I learn from the students as well, but I can’t do that if its just me downloading stuff, its 

gotta be a dialogue and loads of technology, well is suppose visualizer is not really digital technology; but it is cuz its 

projected through a … [pause]. 

ZB: Yeah, it’s still technology. 

IP: I haven’t fully got my head round lecture capture yet, but I’ve started to nibble round the edges and that’s got quite a lot 

of potential and I suppose in our school it’s worrying a lot of people. Some of them worrying that it’s a way of them being 

spied on, so I have people coming out of the classroom saying: “oh has my conversation been recorded?” cuz there in a 

room that got penOpt in it, so there’s that kind of paranoia that I mentioned earlier which worries me. Its also made 

some colleagues get very proprietorial about their teaching materials, “I’m not having my material recorded because it’s 

mine!”. Which forces you to go and look at their contracts of employment actually because it’s shared ownership but its 

in a very odd thing because I don’t… the stuff I prepare for teaching is stuff I prepare for teaching and I share it, that’s 

what its for! And digital technology enables me to do that much more easily but if you are quite protective of your 

materials then I assume you can see it as a threat as well. 



 

375 

 

 Forgotten the question though. 

ZB: Well still giving me good insight; but yeah, the question was the most impactful elements so with this question what I 

mean Is that if you were to rank them so if you were to say this is the most important, this the second most important or 

impactful. How would you rank them based on the elements that you’ve previously discussed? 

IP: Well annoyingly its probably the thing that I haven’t mentioned by word, but I mean what underpins all of those is the 

interactivity. It’s the most powerful element within teaching that is enabled by digital technology which probably wasn’t 

there beforehand. It kind of enables and also forces the teacher to recognise that learning is dialogue that kind of has to 

be… so yeah it didn’t come up in my answer to the first two questions but I think its kind of underlying everything. Its that 

notion that yeah whatever the technology is, it’s a kind of interactive. 

ZB: So technology would be the first; and then in terms of the other ones that you have mentioned how would you then say 

what’s the next most important element. 

IP: Most important element! Can I just turn the paper around? [referring to my interviews notes] 

ZB: Yes of course. 

IP: [Errrrrmmm] Yeah, I… Confidence. It’s the time to develop confidence and I think the next one would be playfulness, I 

think its that nature, you have to have the element of… playfulness might not be the right word but in a different context 

its appropriate but I think it’s the room to experiment and to push the technology a little bit. I think the really important  

thing is to recognise that technology is a tool and your using it, it shouldn’t feel like its restricting you… in a way. I think 

that element of being able to experiment, try things out. 

ZB: I mean when you’ve, when your ready to stop your gonna have to like…. 

IP: I realise how random the numbering is getting… 

ZB: You don’t have to like rank all of them but it was just to get an idea of which aspects you feel are the most important but 

because we talked about quite a few, that’s why I keep probing. 

IP: Well we could add knowledge as another one and then communication as another. I think that’s probably it. 

ZB: So knowledge first and then communication, or in which order? 

IP:  Yeah because you have to have the knowledge to communicate, I guess. I mean the rank ordering is slightly…[pause] 

yeah… catch me in a different mood and I’d rank them differently but yeah I think… because there not discrete, they are 

ZB: Cause they’re quite interrelated… 

IP: Yeah, there’s a continuum  

ZB: Yup, there a continuum and one thing may depend on the other. But feel free to build on that if you like to. If you have 

anything to say about that relationship. Ermmmm… and I think was the second to the last question. 

Question 5: 

ZB: So finally, just ask of there are any other opinions that you wish to share in relation to the development of Capability 

Maturity in Tertiary Institutions. 

IP: Ohhh ok, im trying to think of something I haven’t already Said. This is the thing with me, you have nice discrete questions 

and I’ve rambled off all over the place. Anything I would add? [glances at my notes]. Doesn’t sound like it.  

ZB: And I had turned my page ready to go on [giggles]. 

IP: I know there, you got a nice blank sheet to write on. 

 I quite… there a lot of talk in education about sort of kindness and compassion at the moment and I think its kind of 

interesting because, maybe because I grew up in a certain generation where technology was often presented in science 

fiction films as the thing that turns on you, you know it’s the Frankenstein syndrome. I think maybe more so for my 

generation I think there’s still a tendency to looks at technology as something which is really useful to you until the point 

when it turns on you and I think when we think about the digital within an institutional setting especially within education. 

It’s there to enable, whether it’s there to enable you to access knowledge or to enable you to create or to test out 

problems or to find solutions. Its meant to be there to enable and I think if I come back to that thing about how it can 

cause anxiety but actually if we get it right, maybe the true maturity is to be able to live with this thing on equal terms 

and feel like were using it effectively and we have a certain degree of kind of kindness and compassion. Errm and I think 

if one of the things is if the data is showing us that our students are increasingly anxious and our students are increasingly 

disclosing that they have mental health concerns or one of the big things we look at is looking at the bad attainment gaps, 

so if our black, minority and ethnic students are not succeeding in the same way that our white students are succeeding 

teres got to be reasons for that and I think maybe that’s where the technology; rather than been seen as something that 

we batter ourselves with it can actually enable us to do things better. 

ZB: Yeah! 

IP: But yeah I’d just reiterate some of the stuff I’ve already said, you know the speed of change is quite difficult to cope with 

so I think we have to manage our own expectations and those of students and we have to be kind to ourselves... abit. I 
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think we have to… institutionally as teacher what we have to do is against the pressures of time that were all up against 

you have to kind of be willing to play around a little bit. Errmm and I maybe so that because I kind of ended up… I teach 

the wrong subject. 

 I shouldn’t be in a creative arts school at all. I suppose I had to in order to justify my existence in any institution, kind of I 

had to adapt what I was interested in and what I was looking at and that’s been quiet a beneficial thing for me, I hope for 

my students and I hope for my colleagues. So I suppose its that thing not to feel restricted by the technology but the true 

maturity is to know that you can work with it. 

ZB: Yeah! 

IP: And you can get things wrong. 

ZB: Yup! 

IP: Is that alright! 

ZB: That’s perfect! Ermmm and guess that’s all the questions. Thank you very much for your time and for willing to 

participate in the study. Just to reiterate like it says in the participant information sheet: the recordings will be kept safe 

and secure on my laptop, locked and when I do transcribe them it will be anonymised and none of the resposnes wil be 

traceble back to yourself. 

 I will send you copies of the transcription once I’ve done them just for your review and if you have any comments. 

Otherwise I’ll go ahead and Do a content analysis on them and that’s it. 

*Ended audio recording* 

[Note: Restarted audio recording because the conversation continued…] 

*Audio recording started* 

IP:  … teaching the communication theory transmitter – receiver and how the transmitter becomes a receiver and the 

receiver becomes transmitter, it’s that kind of notion but actually that circular process of it isn’t just about stuff being 

pushed out there, which is the old model of teaching; here’s the information you observe it and you re-iterate it. But 

actually, that notion that things are constantly moving in a cycle. 

ZB: Yeah! 

IP: I’ll often think about you know, the feedback loop becomes that kind of central method for modern life whereby, back 

to the riding bike, you are in feedback loop of information with that frame and the wheels and if you don’t keep the 

information constant you will fall off. And in a strange sort of way everything from writing an essay which is marked by a 

tutor and the tutor will feedback to you to… you know, creating games within a games engine which will be played by 

people that kind of constant notion the technology enforces your awareness that there is constant interaction, constant 

feedback and that can be an exhausting thing and quite threatening but it’s also very enabling as long as you can keep 

your energy levels up the deal with it. 

 And I think what you’ve just described as constant cycle of change, that’s the thing that’s really hard to keep on top of in 

the end. 

ZB: Yes definitely! 

IP: It drains the energy out of you some days [laughs]. 

ZB: [Laughs] we all have good and bad days. 

 Oh I’m sorry I didn’t ask you if I could switch back on the recording because you just said: oh what I would have said for 

the last question… 

IP: Yeah, yeah it just occurred to me, because I had said… I did that big ramble at the beginning and then I though well 

actually underlying every single things I have just said there is this notion of interactivity, I think the interactive feedback 

loop Is the kind of… if I tried to understand in a single model what happens in an institutions it’s got to be that thing and 

where the feedback loop is broken the institution wont mature because it won’t… but then again back to that thing how 

can it ever mature when things change so much; Maturity requires the belief that you’ll reach a certain point where things 

won’t keep changing but actually if things are constantly changing then there is no maturation because its, because your 

always as young as you were 20 years ago if time is infinite. 

ZB: Yeah! Well actually the CMMI framework that im looking at considers that… the idea of being a capability maturity 

framework is that it’s a continuous re-assessment and re-evaluation so it’s only maturity from that… its only maturity 

from that moment in time. 

IP: and then it becomes an infinite again. 

ZB: exactly, and then you assess and re-evaluate and there a maturity for that moment in time, I mean you just keep climbing 

up the ladder. 

IP: Well to quite the lion king, it’s the circle of life I then isn’t it? 

ZB: Yes, [laughs] definitely. The circle of technology… 
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IP: Yeah! 

ZB: … and life! 

 So yeah, thank you very much! 

IP: OK. 

ZB: It was a pleasure. 

*Audio recording ended* 

 

END OF TRANSCRIPT 
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Appendix T: Content Analysis Codebook 

Name Description Files References 

Collaboration  
0 0 

Creation & Innovation  
1 2 

Enabling creativity  
1 1 

Skills to create  
1 1 

Wellbeing  
1 1 

DI&W  
2 9 

Awareness of society as a whole  
1 1 

Biological health risks  
1 1 

Ethical use of media platforms  
1 1 

Managing work-life balance  
1 1 
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Name Description Files References 

modelling best practice - digital footprints  
1 1 

Digital analytics  
1 2 

Data analysis  
1 2 

Data visualisation  
1 1 

Digital Capability  
1 7 

External Environment  
1 1 

Individual skills  
2 26 

Digital engagement  
1 3 

Digital footprint  
1 1 

Digital skills  
2 6 

Disciplinary knowledge  
1 1 
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Name Description Files References 

ICT Literacy  
1 1 

Information literacy  
1 1 

Keeping up-to-date  
1 2 

Own sense of development  
1 2 

Pedagogical skills  
1 1 

Staff capability  
1 1 

Student capability  
1 1 

Wellbeing  
2 4 

Infrastructure  
2 19 

Accessibility  
1 2 

Connectivity  
1 1 
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Name Description Files References 

Hardware  
1 1 

Technology  
1 1 

Workspace and equipment  
1 1 

Institution  
2 22 

Commitment to TEL  
1 3 

Financial commitment  
1 2 

Institutional culture  
1 1 

Institutional guidelines E.g., email etiquette 
1 2 

Email etiquette  
1 2 

Social media usage  
1 1 

Staff training  
1 1 
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Name Description Files References 

Learning culture  
1 4 

Occupational health awareness that your workspace has ro be setup appropriately for you do do your job 

without causing harm to yourself 

1 1 

Policies  
1 1 

Strategic planning  
1 3 

Structure  
1 1 

Jisc framework  
2 2 

LTD  
2 15 

Modes of learning  
1 3 

Classroom  
1 1 

Linda.com  
1 2 
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Name Description Files References 

Mentors  
1 1 

Workshops  
1 1 

Pedagogy  
0 0 

Professional development  
1 3 

Technology focused  
1 1 

Maturity  
2 2 

Q1 - What elements contribute to DC  
2 11 

Q2 - How do these elements impact the DCM of a TI 

in respect to T&L 

 
2 15 

Q3 - Which specific elements have the most impact 

on learning and why 

 
2 9 

Q4 - Any other opinions  
2 8 
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Name Description Files References 

RTC  
1 7 

Assessment tools  
1 1 

Clarity  
1 3 

Classroom technologies  
1 1 

Consulting stakeholders  
1 3 

Guided learner journey  
1 2 

Procurement consideration  
1 1 

Accessibility  
1 1 

Usability  
1 1 

Strategic implementation  
1 1 

Student engagement apps and facilities  
1 1 
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Name Description Files References 

VLE  
1 2 

Wellbeing  
1 1 

Stakeholders  
2 5 

Learner  
1 5 

Other staff  
1 2 

Tutor  
1 5 

Responsibilities  
1 1 

Ethical  
1 1 

Modelling best practice  
1 1 
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Changes from Model v1.1 to v1.2: 

Changes V1.1 V1.2 Reason 

1 Collaboration (Co) represented as a theme Co represented as a function/ responsibility of the 
Tertiary Institution (TI) 

 

2 Creation & Innovation (C&I) represented 
as a theme 

C&I represented as a function/ responsibility of 
the Tertiary Institution (TI) 

 

3 Digital Identity & wellbeing represented as 
1 theme 

- Digital identity moves to an individual skill 
- Wellbeing represented a standalone 

 

4 - Wellbeing moved into a subtheme of the 
institution  

 

    

Summary 9 elements 6 elements: 
7. EE 
8. TI 
- Wellbeing 
- Collaboration 
- Creation & Innovation 
9. Infrastructure 
10. LTD 
11. RC 
12. Individual skills 
 

Wellbeing, Co, and C&I are all split between the 
institution supporting and enabling this culture which will 
ultimately help individuals cultivate certain collaborative 
and innovative skills. They are all represented by some 
individual skill. There they have been grouped under the 
theme of institution because the TI must offer services to 
support the practices. 

 

Initially digital identity were placed together as one element. However after much consideration and following the interviews with management it became apparent that 

actually digital identity is an individual skill that includes knowledge of wellbeing, however, wellbeing itself is an elements alone that is mainly a responsibility of the TI 

to ensure that they safeguard the wellbeing of individuals and ensure that all aspects of wellbeing as considered in managerial decision making. 
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Appendix U: Ethics Approval Notification for Study 4 
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Appendix V: Protocol for Study 4 

A Draft Protocol for Investigating the Elements of Digital Capability in Tertiary Institutions in Nigeria 

August 2019.  Zarah Bello. ORCID ID: https://orcid.org/0000-0001-8477-8087 

Protocol for a Qualitative Study on the elements impacting Digital Capability Maturity in Tertiary 

Institutions in Nigeria 

11. Introduction 

Digital capability maturity in the context of this study is defined as ‘the ability of an institution to 

sustain effective and efficient use of digital assets to support teaching, learning and working, 

through continuous evaluation, selection and adoption of new technologies and acquiring 

necessary skills, for full utilisation’. 

A systematic review was conducted to uncover the elements of digital capability, and how these 

elements affect the capability maturity in tertiary institutions of learning as precursor to developing a 

capability maturity framework. The results of the review found 498 elements of digital capability, 

aggregated to 10 themes. The main objective of this study is to substantiate the findings from the 

literature review using empirical research methods. The outcome of the study will provide a fair 

contrast between the real world and theory, providing a sound empirical basis on which the conduct 

the remainder of the research upon. 

A combination of quantitative and qualitative research methods will be used to investigate the 

hypothesis, to determine whether there is sufficient empirical evidence to support the claim that the 

elements of digital capability (table 1), are truly the elements that contribute to digital capability 

maturity in tertiary institutions. Furthermore, evidence will be sought to support the assertion that 

maturing the elements of digital capability within a tertiary institution setting, will lead to continuous 

improvement of such an institution, and consequently improve the quality and education outcomes 

from such institutions. 

12. Background 

A systematic review was conducted, guided by the following four (4) research questions: 

RQ1: What elements contribute to digital capability? 

RQ2: How do these elements affect the digital capability of tertiary institutions? 

RQ3: What is the current status of research on digital capability maturity? 
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RQ4: What is the current status of research on digital capability maturity in Nigeria? 

The review involved 283 studies that reported 498 elements contributing to digital capabilities. 

These elements were aggregated to 10 general themes (table 1).  
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Table 0-1: Description of elements aggregated into themes 

 

 Theme Description Theme in practice/ the ability to… 

1 Stakeholders The stakeholders include the government 
agencies, ministries, all levels of students and 
staff roles within an institution 

All stakeholders are learners – often as part of 
wider responsibilities within the institution (For 
other key responsibilities refer to stakeholder 
responsibilities) 

2 External environment The environment in which the institution is 
physically situated: country or city (This may 
differ for virtual institutions) 

Socio-economic and socio-cultural factors. 
Public policies on education and the role of the 
government agencies and ministries. 

3 Tertiary Institution The institution of learning in which tertiary 
level education is delivered (Level 4 and 
above) 

Organisational structure, size, and facilities. 
Framework, corporate strategies, leadership, 
organisational goals, and practice guidelines. 
Internal cultural and social values, ethical 
guidelines, and accountability measures. This also 
includes division of labour, recognition reward 
schemes, adoption of best practices and teaching 
culture. Manageability, sustainability, and financial 
capacity 

4 Infrastructure The Infrastructure that supports the tertiary 
institution 

Basic physical structures, network infrastructure, 
connectivity, hardware, software, and usability 

5 Learning, training & 
Development 

The Learning and teaching practices and 
methodologies aimed at acquiring new 
knowledge or skills 

Teaching methods, practices and strategies and 
delivery techniques, pedagogical practices, and 
acquisition of new skills that a variety of learning 
options: self-directed, traditional learning, distance 
learning, eLearning, and staff training. Assessment 
of learning outcomes, evaluation, and reflection, 
reporting and learner feedback. 

6 Individual skills An Individual’s interpersonal and technical 
skills, and their readiness/ willingness to 
achieve their full potential 

An individual’s demographics, cultural capital, level 
of education, interpersonal skills, self-efficacy, 
problem solving abilities and attitude towards 
learning. Including a full range of ICT skills and 
competencies, level of technology usage. 
Socialisation and readiness of individual to improve 
their ability 

7 Digital Identity and 
Well-being 
 
 

Sense of belonging to a safe and secure 
institution. Individual’s ability to achieve 
personal goals and benefits while 
maintaining a healthy work-life balance.  
Consider health, safety, and security as well 
as relationship management, self-
motivation, and self-management. 
 

Identity incudes social media presence and active 
participation in the institution online communities. 
Consider the institutions ability to safeguard the 
well-being of the community, through 
management support, technical support, and 
family support to help individuals with healthy 
techniques to achieve a healthy balance. 

8 Collaboration The collaboration culture Collaborative working, learning, and teaching; 
driven by cooperation, participation and facilitated 
through communication, connectivity, and 
infrastructure. 

9 Creation & Innovation The creation and innovation culture Creation of digital content and media production. 
The ability to create new ideas, projects, and 
content. Design innovation and innovation of new 
approaches to the use of technology for learning & 
teaching. 

10 Resources, tools & 
content 

The learning resources, tools, content, and 
social networks used to support institutional 
goals 

Inclusive of digital libraries, LMS and other digital 
educational resources. Administrative systems 
used within the institution for monitoring and 
management of the resources used. 
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The distribution of weightings in terms of frequency of appearance in literature indicated that 18.7% 

of the literature is on learning, training & development, closely followed by resources, tools & content 

(13.7%), and then collaboration (11.1%). The least attention in literature given to digital creation and 

innovation with (3.9%), external factors with (4.7%) and then digital identity and wellbeing with 

(5.7%).  

The review reported that if developed, all the elements identified have a positive effect on digital 

capability, consequently resulting in improved capability maturity of the institution as a whole. 

The relationship between elements are interrelated and described as a ‘web’ of elements (Figure 

1). The elements/themes do not appear as mutually exclusive, indicating that only by considering 

a combination of the elements, can an optimal level of digital capability be achieved. This 

corroborates findings from Shengquan and Li’s (2006) ecological systemic change theory and 

suggests that division of elements into separate parts without relationships will not necessarily 

lead to improvement. Therefore, if the role of capability maturity is to be used as a lever towards 

continuous improvement of institutional capabilities, the elements and themes must be matured 

in parallel to result in overall process maturity. 

 

Figure 0-1: Relationship between themes of DC 

The review further reported that stakeholders identified are the members of the institution and 

their full commitment is required to motivate learners to actively and frequently participate in 

the teaching and learning process. Furthermore, the results of the study highlight the significance 

of the contributions of stakeholders to the success of institutions maturity initiatives.   

Many solutions have been offered towards change management, process improvement and 

overall development of higher education quality and efficiency. This study is part of a larger PhD 
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research work that aims to use the affordances of capability maturity frameworks to improve the 

quality and efficiency of tertiary institutions by developing a Digital Capability Maturity Model. 

The last section of the review reported on the current status of research on DCMiTI in Nigeria. A 

limited number of studies were available in this context giving some indication as to the level of 

maturity of this area of research. All the literature reported stemmed from the southern axis of the 

country, indicating a gap in available academic literature from other areas of Nigeria. 

The larger research work aims to develop a DCM model for tertiary institutions in North West Nigeria 

as a means to developing digital education processes and consequently improving the quality of 

educational outcomes. Towards the development of DCMiTI in Northern Nigeria, this study aims to 

assess the current status of DCMiTI and report on these results. Then a comparative analysis of the 

two results will be used to calibrate a conceptual model of DCMiTI. Prospective future work will 

involve validation and operationalisation of the model. 

The outcomes of the study will further substantiate the literature review that has been undertaken. 

However, the cause and effect between variables cannot be determined by the outcomes of a 

correlation study alone, therefore a series of additional studies will be undertaken. Details of the data 

collection and analysis techniques that will be used are detailed in the next section of this protocol. 

13. Methodology 

Mixed methods of both qualitative and quantitative techniques will be used to test the outcomes of 

the first two research questions. 

RQ1: What elements contribute to Digital Capability Maturity? 

RQ2: How do these affect the DCM of Tertiary Institutions? 

RQ3: What is the current status of DCM in TI? (Addressed by the results of Study 2) 

The study will further provide the basis for answering the fourth research question, which is: 

RQ4: What is the current status of DCM in Tertiary Institution in Nigeria? 

The study is divided into three separate phases as shown in figure 2. 

Study 3: (TI’s in NW Nigeria) 
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▪ Phase 1: Surveys 
▪ Phase 2: Interviews 
▪ Phase 3: Documentation analysis 

Comparative analysis of results from different 
institutions in NW Nigeria 

Comparative analysis between Study 3 results and 
Study 2 results from the UK 

Figure 2: Breakdown of the series of studies 

Phase 1:  

The first part will involve the use of a semi-structured questionnaire to collect perception data from 

participants among participating Tertiary Institutions in Northwest Nigeria, the full questionnaire is 

available in (Appendix: Questionnaire).  

Phase 2:  

The second phase will involve interviews with management staff to discuss and further understand 

what the perceived contributions of the elements are from their perspective (Appendix: Interview 

Schedule).  

Phase 3:  

A documentation analysis will be conducted through active examination of the institution’s 

performance on various elements of digital capability to determine how the elements impact the 

digital capability maturity of tertiary institutions/ how elements impact planning and execution of 

digital education programmes. 

13.1 Data Collection  

Data for the various phases of the study will be collected in several different ways: 

Phase 1: A semi-structured questionnaire, aimed at producing responses that are related the study 

and would allow us to substantiate the literature findings from the first two research questions. This 

data will be collected using paper copies of the questionnaire. The target participants for this mode of 

data collection will be tutors, learners, administrators, and other technical staff. 

A stand will be setup at strategic location of the Campus on various data, with some posters and a 

timetabling sheet to recruit participants willing to take part in the study.  
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For management, tutors and administrative staff, invitations to participate will be sent out via email. 

Phase 2: An interview with various members of the management team will be conducted and audio 

recorded with the aim of collection their opinions on what elements impact digital capability and the 

effects that such elements have on the digital capability of the institution. 

For management members, an invitation to participate will be sent via email and for interested 

participants, an interview date and time will be arranged. 

Phase 3: An observation analysis will be conducted by actively examining various elements within the 

themes of digital capability to ascertain what impact they have on the digital capability of the 

institution. This examination will include data on network facilities, software, hardware, policies and 

procedures, well-being facilities, privacy, security, examination procedures, assessment methods, 

student grades, LMSs, collaborative facilities among others. 

13.2 Sampling  

The sample population in this study will consist of all the Tertiary Level Institutions in the North West 

Zones of Nigeria; inclusive of Universities, Polytechnics, Monotechnics and colleges of education. The 

North West Zones of Nigeria consist of 7 states: Kaduna, Katsina, Kano, Jigawa, Zamfara, Kebbi and 

Sokoto. However, the sampling frame will be limited to Kaduna, Katsina, Kano and Jigawa due to the 

risks involved in travelling to the other states (See Appendix: EC5). 

Since the population census is quite large, the study will employ only a selection of participants for 

data collection. 

Table 0-2: list of population members 

 

Members Inclusive of  Involvement 

Stakeholders Management, 
government, Ministry of 
Education 

Part A and Part B 

Tutors Tutors Part A only 

Learners Learners Part A only 
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Administrators Administrators Part A only 

Others Others Part A only 

 

13.3 Sample selection 

Due to time and budget constraints, it will be impractical to try and collect perception data from the 

whole sample, since a reasonably large sample selected at random will typically be representative of 

the characteristics of the whole population. 

Participants from the sampling frame will be selected using random sampling, whereby all members 

of the population have an equal calculable chance of being selected. The sampling will be performed 

in response to the groups of strata identified in analysis of the literature search (See Table 4: 

population members). Participants will then be selected at random within each stratum. This helps to 

ensure a valid and unbiased sample that adequately represents the whole institution.  

13.4  Sample size 

A random selection of participants from each stratum will be recruited for this study. The study will 

start by targeting the following sample sizes as shown in (table 5) below. 

Table 0-3: Sample size selection for per institution 

 

 

 

 

 

13.5 Dates 

Strata Sample size 

Management 5 

Tutors 100 

Learners 100 

Administrators 100 

Total sample size for Phase 1 Minimum 300 

Total sample size for Phase 2 5 
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The data collection exercise will take place from August (upon receipt of ethics approval) and is 

estimated to take about 8 weeks, although the data collection process will be classified as on-going 

throughout the analysis stage in case additional samples may be required. The complete study should 

take no longer than four calendar months. 

13.6 Data quality and management 

Some of the issues that will be considered in terms of the quality and management of the data 

collected are Data management, measurement error, missing data, non-response, quality criteria, 

reliability, and validity. 

13.7 Piloting the study 

The questionnaire will be tested in a pilot study as soon as ethics application is approved and before 

the main study is conducted. This pilot will allow us to obtain feedback from a selection of the 

participant group using the intended administration method. The results of the pilot study will be 

reviewed, and the data collection tool refined in an iterative process until we arrive at a final set of 

clear and concise questions that would allow us to achieve the aims of the study. It is also a good 

chance to test the understandability of the pre-questionnaire information sheet and the definition of 

the elements/ themes. 

14. Ethics Approval 

The nature of the data that will be collected requires ethical approval to be sought from the ethics 

committee of the University of Hertfordshire. The study will adhere to all the guidelines set out by the 

ethics committee. 

Participants will be informed both verbally and in writing about the details of the study, and that 

participation is solely on a voluntary basis, and participants are free to withdraw from the study at any 

time. In addition, written consent to participate will be obtained from volunteers.  

Raw data will be stored securely in accordance with requirements of the ethics committee and in line 

with the GDPR (2018). 

15. Proposed Data Analysis Techniques 

Since there are series of studies each involving different data collection techniques, the analysis 

techniques will involve a combination of qualitative and quantitative techniques. 

15.1 Phase 1: Mixed methods 
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The data collection tool uses ordinal scales and thus the data collected will be ordinal and non-

parametric. This data will be exported to SPSS for non-parametric statistical analysis. 

Question type 1: Indicate your level of agreement that ‘elements found in literature’ are elements of 

digital capability (Using a 7-point Likert scale). 

Multi-variant factual analysis will be conducted to ascertain the contributions of each element to 

digital capabilities.  

Question type 2: Indicate your level of agreement that the ‘elements found in literature’ make a 

positive contribution to digital capability in tertiary institutions (Using a 7-point Likert scale). 

Multiple regression analysis (non-linear regression) will be used ascertain the contributions of each 

element to digital capabilities, allowing us to report on the distinction between theoretical 

perceptions and real-world perceptions. 

In addition, the variability in opinion of the different stakeholders may be tested using (Kruskal-Wallis 

test). 

Question type 3: Rank the elements of digital capability in order of significance of their impact on 

digital capability in tertiary institutions on a scale of 1-10 (where 1 = least impactful and 10 = most 

impactful). 

The data from this question will be analysed using a Relative Importance Index (RII) to find group 

means and determine which elements statistically contribute the most. 

Question type 4: Are there any other elements that may contribute to digital capability of tertiary 

institutions? If so, please indicate the elements and effect (Open-ended). 

The last question of the study involves an open-ended question asking participants to indicate if there 

are any other elements that may contribute to digital capability which have not been identified in the 

study. The results to this question will require content analysis. 

15.2 Phase 2: Qualitative analysis 

Interview with management will be audio recorded and transcribed verbatim. Content analysis will 

be used to analyse the transcription data using Nvivo.  

15.3 Phase 3: Mixed methods 
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Documentation analysis will be analysed using mixed methods. 

15.4 Comparative analysis: Quantitative analysis 

To perform a comparative analysis of DCMiTI in UK and Nigeria, a group comparison will be conducted 

using t-test for independent sample equivalent in non-parametric statistics. The data from both 

studies will be used to find out if there is a statistically significant difference between the group means 

(Man Whitney u-test). Using 5% level of significance as the rejection region, the results of this analysis 

will be used to provide a distinction between the current status and perception of digital capability 

between the UK and Nigerian tertiary institutions. 

Furthermore, the following assumptions have been made in anticipation of the hypothesis tests that 

will be run. 

Assumptions: 

3. We assume that DCM does not have a Normal Distribution. 

4. We assume that stakeholders are chosen at random, and they are independent of each other (that 

is, the perception of one respondent does not affect the perception of another). 

16. Disadvantages 

Parametric tests have greater statistical power, meaning they are more likely to find a true significant 

effect and are thus the preferred option for analysis. However, non-parametric test are also known to 

perform well with non-normal data (data that does not assume a normal distribution), especially when 

there is a sufficiently large sample size. For this reason, non-parametric analysis is considered 

appropriate for the purpose of the study. 

17. Reporting 

On completion of this study, the results will be reported to either accept or reject the hypothesis and 

ratify the claim that the elements of digital capability listed in (table 1), are those that contribute to 

DCMiTI. The results of the statistical analysis will be presented in the form of tables and/ or graphs 

that convey the information necessary for the intended audience to understand the data. Being 

mindful of the ease of misinterpreting graphs, descriptive data analysis techniques will also be used 

to provide a supporting narrative of the results, emphasising the key points. Furthermore, a reflection 

of the study will be documented, highlighting any threats to validity of the data, and concluding with 

suggestions for future work. 
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The results of this study will further inform the overall doctoral research on proposing a framework 

for development of digital capability maturity in tertiary institutions of learning. 

18. Making changes to the protocol 

There may be a need to apply changes to this document as the study progresses and in the event of 

applying these procedures in a different situation. While some of these changes will be useful to 

improve the current process as documented, other changes will be necessary to suite to context of 

the situation in which the protocol is being applied. All changes will be recorded, and the protocol will 

be updated accordingly using version control. 

19. Communication and dissemination plan 

The results of this study will be published as a conference paper. The conference that has been 

targeted for this publication will be ASCILITE 2020. Key dates related to submissions, registrations and 

other important activities for this conference are not yet available.  

In the event that the results of this study are not available to meet the requirements/ deadlines for 

this conference, a conference plan has been drawn up. In light of positive impact that contributions 

of peer review and conference feedback have on academic research, various options for disseminating 

the on-ongoing outcomes of this overall PhD research work can be identified (See Appendix: 

Conference plan in Appendix). 

 

Finally, an edited version of this protocol will be included as part of the online appendix for this 

publication to provide the necessary transparency into the process and final report. 

 

END OF PROTOCOL 
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Invitation to Participate 

 

Invitation to Participate in a Digital Capability Maturity Study 
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I am currently preparing to undertake a study titled ‘Investigating the elements that contribute to Digital 

Capability Maturity in Tertiary Institutions (DCMiTI) as part of my PhD research programme at the University of 

Hertfordshire, United Kingdom. 

 

Digital Capability Maturity (DCM) is ‘the ability of an institution to sustain effective and efficient use of digital 

assets to support teaching, learning and working, through continuous evaluation, selection and adoption of new 

technologies and acquiring necessary skills, for full utilisation’. My research is focused on the development of 

DCM in Tertiary Institutions of learning as means of supporting Digital Education programmes in tertiary 

institutions within the North West Zones of Nigeria. 

 

This study is testing elements of digital capability derived from a literature review. The study is looking to see 

how well the theory matches up to real-world perceptions. The primary objective of this research is to arrive at 

a conclusion as to which elements contribute to digital capability maturity. I am interested to learn your 

perceptions of what elements/ factors contribute to digital capability as part of my postgraduate research work 

and the outcomes of the study may contribute towards a PhD. The responses you give will help assess the needs 

of tertiary institutions and provide the baseline for the proposal of a capability maturity model that supports the 

innovative use of digital tools in teaching and learning. 

 

I am inviting your institution to participate in the study. This will involve students, academic staff, administrative 

staff, and technical staff to complete a short questionnaire sharing their perceptions on the outcomes of a 

literature review. Furthermore, I would like to engage with members of management or those involved in 

decision making within the institution. Participation is completely voluntary. This research has been approved 

by the University of Hertfordshire Ethics Committee, Health, Science, Engineering & Technology ECDA under 

protocol Number: ECS/PGR/UH/03871. 

 

If you permit this study to be undertaken among members of xxxxxx then kindly accept my invitation in writing. 

Yours sincerely, 

 

 

Fatima-Zarah Musa Bello 

(Email: f.z.bello@herts.ac.uk) 

Post-graduate research student
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Pen-to-paper Questionnaire 

UNIVERSITY OF HERTFORDSHIRE 

ETHICS COMMITTEE FOR STUDIES INVOLVING THE USE OF HUMAN PARTICIPANTS 

(‘ETHICS COMMITTEE’) 

FORM EC3 

I, the undersigned [please give your name here, in BLOCK CAPITALS] 

……………………………………………………………………………………………………………….… 

Of [please give contact details here, sufficient to enable the investigator to get in touch with you, such as a postal or 

email address] 

…..……………………………………………………………………………………………………………… 

Hereby freely agree to take part in the study entitled: 

Investigating elements contributing to Digital Capability Maturity in Tertiary Institutions (DCMiTI) in North West 

Nigeria 

UH Protocol number: ECS/PGR/UH/03871 

I confirm that I have been given a Participant Information Sheet (a copy of which is attached to this form) giving 

particulars of the study, including its aim(s), methods and design, the names and contact details of key people and, 

as appropriate, the risks and potential benefits, how the information collected will be stored and for how long, and 

any plans for follow-up studies that might involve further approaches to participants.  I have also been informed of 

how my personal information on this form will be stored and for how long.  I have been given details of my involvement 

in the study.  I have been told that in the event of any significant change to the aim(s) or design of the study I will be 

informed and asked to renew my consent to participate in it.  

I have been assured that I may withdraw from the study at any time without disadvantage or having to give a reason. 

In giving my consent to participate in this study, I understand that voice, video or photo-recording may take place 

and I have been informed of how/whether this recording will be transmitted/displayed. 

I have been told how information relating to me (data obtained in the course of the study, and data provided by me 

about myself) will be handled: how it will be kept secure, who will have access to it, and how it will or may be used.   

I understand that if there is any revelation of unlawful activity or any indication of non-medical circumstances that 

would or has put others at risk, the University may refer the matter to the appropriate authorities. 

I have been told that I may at some time in the future be contacted again in connection with this or another study. 

Signature of participant……………………………………………………..…………..…Date………………………… 

Signature of (principal) 

investigator……………………………………………………………...……Date………………………… 

Name of (principal) investigator:  FATIMA ZARAH BELLO 
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About the Survey 

Dear Participant, 

Digital capability is ‘the ability of an institution to sustain effective and efficient use of digital assets to support 

teaching, learning and working, through continuous evaluation, selection and adoption of new technologies and 

acquiring necessary skills, for full utilisation’. 

I am interested to learn your perceptions of what elements/ factors contribute to digital capability as part of my 

postgraduate research work and the outcomes of the study may contribute towards a PhD. The purpose of this study 

is to find out how people feel about the digital capabilities of their respective institutions. The responses you give will 

help assess the needs of tertiary institutions and provide the baseline for the proposal of a capability maturity model 

that supports the development of digital education programmes. 

I would appreciate you taking about 8-10 minutes to complete this survey with the assurance of full ethics adherence. 

Thank you in advance for your time and assistance 

Best wishes, 

Fatima-Zarah Bello                                                                                                                                  About you 

1. Which of the following best describes your role? 

Student      Tutor/ lecturer  

Administrator     Technical staff 

2. Which age group do you best fit into? 

18 – 24    25 – 34    35 – 44 

45 – 55    55 – 64    65+  

3. What best describes your gender?  

Male    Female 

4. Which Tertiary Institution are you associated with? 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

5. Which department do you belong to?  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

6. What is your current level of study? 

Diploma/ HND  Bachelor’s degree       Master’s degree        Doctoral degree 

7. What is your current course of study? 

 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Elements/ themes 

Question 1: On a 7-point scale (where 1 = strongly disagree and 7 = strongly agree), please rate how strongly you agree or 

disagree that the elements listed below are elements of digital capability maturity. 

Contribution to DCMiTI 

Question 2: On a 7-point scale (where 1 = strongly disagree and 7 = strongly agree), please indicate your level of agreement 

that each of the elements listed below makes a positive contribution to digital capability in tertiary institutions. 

Theme  Strongly 
disagree 

Disagree Slightly 
disagree 

Neither 
agree 
nor 

disagree 

Slightly 
agree 

Agree Strongly 
agree 

  1 2 3 4 5 6 7 

Stakeholders (Students, staff, lecturers, 
management, ministry etc.) 

       

External Environment (Country, society, national 
education policies…) 

       

Tertiary Institution (Organisational structure and 
institutional policies…) 

       

Infrastructure (Structural, networks, hardware, 
connectivity etc.) 

       

Individual skills (Interpersonal skills and technical 
skills) 

       

Digital well-being (Ability to maintain a healthy work-
life balance and support learners) 

       

Resources, tools & 
content 

(including learning management 
systems and social networks) 

       

Learning, training & 
development 

(learning strategies, teaching 
pedagogies…) 

       

Collaboration (A collaborative culture for 
working, learning, and teaching) 

       

Creation & innovation (creation of digital content and 
media production) 

       

Theme  Strongly 
disagree 

Disagree Slightly 
disagree 

Neither 
agree 
nor 

disagree 

Slightly 
agree 

Agree Strongly 
agree 

  1 2 3 4 5 6 7 

Stakeholders (Students, staff, lecturers, 
management, ministry etc.) 

       

External Environment (Country, society, national 
education policies…) 

       

Tertiary Institution (Organisational structure and 
institutional policies…) 

       

Infrastructure (Structural, networks, hardware, 
connectivity etc.) 

       

Individual skills (Interpersonal skills and technical 
skills) 

       

Digital well-being (Ability to maintain a healthy work-
life balance and support learners) 

       

Resources, tools & 
content 

(including learning management 
systems and social networks) 

       

Learning, training & 
development 

(learning strategies, teaching 
pedagogies…) 

       

Collaboration (A collaborative culture for 
working, learning, and teaching) 

       

Creation & innovation (creation of digital content and 
media production) 
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Ranking themes 

Question 3: 

Please rank the following elements in order of significance of their impact on digital capability in tertiary institutions on a 

scale of 1-10 (where 1= least impactful and 10=most impactful 

Theme Least 

impactful 

        Most 

impactful 

 1 2 3 4 5 6 7 8 9 10 

Stakeholders           

External Environment           

Tertiary Institution           

Infrastructure           

Individual skills           

Digital well-being           

Resources, tools & content           

Learning, training & development           

Collaboration           

Creation & innovation           

Question 4: 

Are there any other elements that may contribute to the digital capability maturity of a tertiary institution? If so, please indicate 

the element and explain its impact on digital capability maturity. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _   

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _   

Re-contact 

Question 5: Re-Contact 

In the event that we may require further information as part of this study, would you be happy for us to contact you? 

Email address:   _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Thank you for completing this survey! 

I would like to remind you that the information you have provided in this survey will be anonymised and cannot be traced back 

to you. Furthermore, all the data will be held in accordance with GDPR and guidelines from the University of Hertfordshire Ethics 

Committee, Health, Science, Engineering and Technology 
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Interview Schedule 

The following questions have been designed to gain an in-depth perception of tertiary education stakeholders on the 

elements that contribute to Digital Capability and how these elements impact Digital Capability Maturity in Tertiary 

Institutions. 

In answering the following questions, kindly draw on your broad knowledge of the tertiary institution environment 

and your experiences as a member of management within the institution: 

1. What elements contribute to digital capability? (Probe) 

 

 

 

(Open-ended) 

2. In your opinion, how do these elements impact the digital capability maturity in Tertiary Institutions? (Probe) 

 

 

 

(Open-ended) 

3. In your opinion, which specific element have the most impact on learning and why? (Probe) 

 

 

 

(Open-ended) 

4. Are there any other opinions you wish to share in relation to DCMiTI? (Probe) 

 

 

 

(Open-ended) 
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Appendix W: Transcripts from Study 4 

Interview Transcript 1 
Date: 3rd March 2020 
Time: 2:08 pm   
Duration: 13.03 minutes 
Interview transcript between ‘PARTICIPANT1’ and interviewer 

______________________________________________________________________________ 
*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB: Ok good afternoon, I’ve already introduced myself and I’ve told you a little bit about what my research 

is about. I’ve also sent you the participant information sheet, I don’t know if you’ve had the chance to 
read that. 

PARTICIPANT1: Yeah ... I’m going through some of the documents. 
ZB: Ok brilliant. Like I said, the purpose of this interview is to gain an in in-depth understanding of your 

perception about tertiary institution stakeholders. You would be considered a stakeholder; so your 
perceptions on the elements which impact digital capability within this institution. So as you’re 
answering the questions I’m going to ask you, I would like you to draw from your experiences as a 
member of this institution, so from the institutional environment, as well as your own personal 
experiences as the head of this department to tell me what elements do you think contribute to digital 
capability? 

PARTICIPANT1:  yeah from my own perspective and considering the university environment am I; the elements: 
management, infrastructure, services, staff, and students, from my own view these are the key 
elements 

ZB:  okay  
PARTICIPANT1:  yeah 
ZB: can you tell me a little bit more about what you mean by each of these elements, I just want to be 

clear what we mean by each. 
PARTICIPANT1: yeah. Management; they are responsible for running the university and they are the ones to budget 

for anything monetary wise and whatever. So whatever we are maybe looking for or requesting, we 
would get from the management let’s say in terms of infrastructure, services. So without 
infrastructure and services, staff and student cannot do anything in terms of digital capability is 
concerned. 

ZB:  so by services you mean your… which services exactly? 
PARTICIPANT1:  yes by the time you have the infrastructure in place, let’s say connectivity to all locations within the 

campus, we are looking at the… let’s say open and online distance learning  
ZB:  okay 
PARTICIPANT1:  or massive open online courses like MOOC, OODM and other services that can be leveraged over the 

infrastructure that is been in place, yes. 
ZB:  okay. How about infrastructure, what would you say comes under infrastructure? 
PARTICIPANT1: infrastructure can be connectivity, let’s if I’m considering the XXX setup maybe we have firewall 

connectivity all over campus connecting all buildings and within the buildings we have wireless and 
LAN so maybe 70% coverage, so by the time we have… 

ZB:  so you mean that you’re talking about the network infrastructure? 
PARTICIPANT1:  yes 
ZB: okay.  

So you talked about connectivity under network infrastructure and you also talked about connectivity 
under services, so is that… 

PARTICIPANT1: no, what I’m saying is under infrastructure we have connectivity while under services we have open 
online and e-learn courses. 

ZB:  okay 
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PARTICIPANT1: then we have something like MOOCs 
ZB: Okay I’m clear.  
Question 2: 
ZB: And then in terms of staff and students those are also able to impact capability and management. Ok 

so the next question is: In your opinion, how do you feel that these elements that you’ve mentioned 
Impact on the university’s capability maturity? 
because we’ve talked about it but we haven’t really talked about the actual impact that they have 
whether it’s positive or negative or you know, how do they affect the university’s maturity level?  

PARTICIPANT1: err let’s say if I’m looking at the managements side, they should be able to measure; let’s say 
something like SWOT analysis. Let’s say they have set up an infrastructure, how are you going to 
monitor staff and student whether they are using it or not to a level, maybe from zero level to a certain 
level, so that is how you can measure the maturity level. 

ZB: okay. Not necessarily to measure the maturity level but would you say that management staff if you 
were to talk a little bit more about management staff and their impact on the university, what could 
they do or not do to have a positive or negative impact on this university? 

PARTICIPANT1: err they should be able to something like quality assurance and SWOT analysis where they are… what 
have they invested or how are they going to measure it, the quality assurance, how can they relate 
the blended learning and what have they put in place for digital capability. 

ZB:  Okay  
PARTICIPANT1:  yes 
ZB: Ok so how about for some of the others, how about network infrastructure and what impact would 

you say the network infrastructure has on digital capability maturity?  
PARTICIPANT1: err yeah, in the infrastructure, without infrastructure you can’t do anything. You can only have 

something on paper whatever you going to build unlike services, you should have infrastructure in 
place, so it is the bedrock of whatever you are going to build. So management, if you have a 
management that is willing to invest, by the time you have your infrastructure in place, you should be 
able to implement whatever you’re going to implement let’s say maybe the services and you should 
have something like a monitoring tool, where let’s say an enforcement. Let’s say in relation to the 
services, you should have something like a road system where maybe the staff would be encouraged 
on how to use it. 

ZB:  Okay, on how to use the system? 
PARTICIPANT1: Yeah how to use the system and something like a encouragement, let’s say if you’re considering 

developed countries, you have to have something to encourage the staff and the student to use the 
services. 

ZB:  Okay, yeah and then again in terms of services, how would you say the services would impact the …? 
PARTICIPANT1: yeah let’s say like if you setup… we are having challenges like MOOC, you know we already have some 

MOOC system and the distance learning system, we have CISCO, we have MIT, we have HUAWEI and 
different types of MOOCs and we have seen… you can measure like let’s say CISCO. All the students 
that passed through CISCO even though it’s not directly imbedded into the curriculum, they acquire 
some skill more than those that are only go through that online because of what is in place. So, if you 
have a general something like MOOCs covering all other courses, it’s going to really help. 

ZB:  okay, so that’s for both staff…  
PARTICIPANT1: yes for both staff and student  
ZB: and students? 
PARTICIPANT1: because we are looking at both staff and students. What are we going to invest or implement for both 

the staff and student? 
Question 3: 
ZB: yeah, ok fantastic. 

Then in your opinion, which of the elements that you’ve talked about would you say has the most 
impact on learning and why? 

PARTICIPANT1: err from own perspective… (Interrupts) 
ZB: and when I say learning I’m not only talking about student learning, I’m also talking about staff learning 

because staff too are learning when they do training, that’s errm you know; 
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PARTICIPANT1: but as far as I’m concerned, the student; they are central 
ZB:  okay 
PARTICIPANT1: because even the lecturers and instructors whatever, they try to learn before they can teach the 

students  
ZB:  yes  
PARTICIPANT1: so the students, they are central so whatever the school and management are trying to do is to 

improve the skill of the students to meet up with the 21st century  
ZB:  exactly 
PARTICIPANT1: and try to maybe have professional development courses to improve the skills of the instructors/ 

lecturers 
ZB:  yeah. Okay so which of these elements that we’ve just discussed… (Interrupts) 
PARTICIPANT1: students! 
ZB: and then from there which one would you say next, if could just kind off tell me which ones you feel 

are more significant and which ones you feel are less significant in terms of learning? 
PARTICIPANT1:  err in terms of learning… (Interrupts) 
ZB:  there is no right or wrong to it, I’m just looking for your opinion.  
PARTICIPANT1: yeah because I cant…. ok so, the most significant is students  
ZB:  ok so students. When you say students, what specifically about the students is most significant? 
PARTICIPANT1: what are the measures? Because we are looking at trying to graduate students that would meet up 

with the current changes globally 
ZB:  yeah 
PARTICIPANT1: so what are the measures the university would put in place for the students to learn the skills  
ZB:  okay  
PARTICIPANT1: so whatever, if the lecturers try to teach the students, if there is not infrastructure in place, they 

cannot even if they are trained in the best of universities around the world, they cannot impact their 
students 

ZB: yeah, so what you’re saying is that the students are the most significant, like they are the center point 
of attention  

PARTICIPANT1: yes 
ZB: But actually you said that actually if there is no management support for these things, so is that then… 

does management have more impact than students or students more impact than management  
PARTICIPANT1: err the students have more impact 
ZB:  ok yeah 
PARTICIPANT1: that is what I’m saying because the management they have resources to invest for the students but 

they can only invest based on how… because they look at the student population, here let’s say 
population is our problem, then how are they going to invest in order to cover up. So as far as I’m 
concerned, students are central maybe management is second. 

ZB:  okay and then where would you say infrastructure and services and staff apply in terms of… 
PARTICIPANT1: staff are the third, infrastructure and services they are; infrastructure then services. 
ZB:  okay  
PARTICIPANT1: because services, we can talk about many things in services it’s not only maybe MOOCs or DL or 

something. By the time we have infrastructure, university management and the staff would have a 
different way of trying to impact knowledge  

ZB:  yes 
PARTICIPANT1: so services would come last. 
ZB: okay. 
Question 4: 

ZB: So in terms of the last question, it’s just to ask whether you have any other opinions that you would 
like to share in relation to digital capability maturity of tertiary institutions. 
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PARTICIPANT1: yeah as far as I’m concerned let’s say in developing countries we should be able to have a workable 
strategic planning. So from the strategic plan, we should be able to know where we are, where we 
want to be in the near future let’s say in how many years, 10yrs, 15yrs and how do you want to do it?  

ZB:  an action plan, kind of 
PARTICIPANT1: yes, an action plan so we should be able to have a strategic planning… where we evaluate at stages 
ZB:  okay 
PARTICIPANT1: yes  
ZB:  okay that’s all the questions I have to ask, do you have any question you would like to ask me?  
PARTICIPANT1: I’m already satisfied because you’ve already introduced yourself so…. 
ZB: in that case… 
PARTICIPANT1: only that your doing a wonderful work so you should be able to… by the end of this you should be able 

to draft something and even share it with the university 
ZB: hopefully!  

So we would call the interview to a close, if you’re happy for me to re-contact you at some future time 
in relation to the work, I may do so. And also just to reassure you that your data would be secured 
safely in adherence with the ethics, protocols that have been given from both universities and the 
data would not be traceable back to yourself, I would do a content analysis, it will be anonymized and 
then report it in the form of a report.  

PARTICIPANT1: no problem 
ZB:  I think that’s all! thank you very much. 
PARTICIPANT1: you’re most welcome. 
ZB:  thank you! 
*Audio recording ended* 

 

END OF TRANSCRIPT 

Interview Transcript 2 
 

Date: 3rd March 2020 
Time: 4:40 pm   
Duration: 36:16 minutes 
Interview transcript between ‘PARTICIPANT2’ and interviewer 
_______________________________________________________________________________________________ 
*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB:  Good afternoon. 
PARTICIPANT2: Yeah, Good afternoon. 
ZB: As I’ve already introduced myself, my name is Fatima Zara and I’m doing a study on digital capabilities. 

I have conducted a systematic literature review that uncovered that there are 498 elements that 
contribute to digital capability based on literature. I was able to summarize these elements into about 
a lot less than 10. The purpose of this study is to gain an in-depth understanding into each of these 
elements that contribute to the concept of digital capability in tertiary education and I’m trying to find 
out from stake holders like yourself who have a stake in the tertiary institution setting. What elements 
you feel contribute to digital capability. The idea is that I will use your answers to compare literature 
with real world perceptions to see if it matches up; and use that towards developing a capability 
maturity model. 
So in answering your questions, I’ve given you the interview guide already, you have the list of 
questions in front of you but in answering these questions you can draw from your broad knowledge 
of the tertiary institution environment that you’re part of, which is this university and your experience 
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as a member of management within this institution, what elements would you say contribute to digital 
capability? 

PARTICIPANT2: well ermm, in the first instance I would probably talk about the capacity of teachers in this case, 
lecturers. Capacity is very important in terms of their ability to convert their lectures into digital 
contents whether audio or video or textual. I know that over the years there has been efforts to ensure 
that lecturers convert their materials into digital form. Many things came up, partly the issue of 
ownership, the issue of plagiarism and so on and so forth. Secondly, equipment; equipment here 
ranges from audio visual equipment’s or equipment; to access to what delivers the contents to 
learners and teachers. The good thing is, automation began in this university, when I say automation 
I mean internet services began around 2001 with the establishment of some cafés in the campuses. 
That time it was based on dialog… expensive; later around 2004 the VSAT was deployed so the internet 
access became much better and so on, up till when we succeeded in deploying imminent back up 
based on wireless to connect all campuses and then much later around 2011 we got our backup. I may 
say that to some extent we have overcome the issue of equipment but most initially delivering content 
to those who need it but the major problem is actually content. Capability of content which has to do 
with more capacity. Motivation, you know motivation is another important factor. 

ZB:  motivation of who? 
PARTICIPANT2: of course the teaching staff for example, nowhere in their promotion guideline that says if you don’t 

have digital content you cannot be promoted. So it’s like an optional thing; if you like do it, if you like 
don’t do it and as such you know, I’m sure that impacted on response to either  
(you know) being able or not. 
Another one is perception, perception of the teaching staff that if they have PowerPoint 
presentations, it’s like they have something to deliver in teaching and learning; and you would agree 
with me that PowerPoint presentation is not enough. Students need lectures, they need more 
materials than just the bullet points and so on. The other one is, ermm the major one is non availability 
of policy that says we must do things this way or that way so as such you know, you find that people 
choose to use technology or not to use it.  

ZB:  yeah. 
PARTICIPANT2: ermm, those who use it unfortunately don’t do it the way it should be done most especially the way I 

see it, you know when people give presentation thinking they have given lectures which is not enough. 
Another major aspect is access to the learners, I know there has been arguments in this university to 
impose the ownership of computers by students but majority kicked against it because of the fact that 
parents of maybe students might not be able to afford to give those systems to the students. So the 
university itself made effort to have what we call digital centers, where students can go in and do their 
work. There was one in each faculty but unfortunately maintenance became a problem. You hardly 
see a faculty that has those facilities all the time, the way they should. And for places like this, 
[referring to our current location where the interview was taking place]; we call this CBT center where 
we have about 300 computers. It’s not open to students to come and work apart from assessments 
and exams so this would have helped in making access available. 

ZB:  yeah. 
PARTICIPANT2: and we have quite a number of access places in the university, we have it here, we have it at the **** 

center, we have at the Distance Learning Centre and so on and so forth. What I’m saying in essence 
is, if you look at student computer ratio, it is so high but those computers provided by the university 
and the ownership of devices that would be used in accessing contents. And again we have the issue 
of coverage, though we have an expansive fiber backbone from our shift campus to our main campus. 

ZB:  is your backbone (shutters)…. 
PARTICIPANT2:  it is owned by the university 
ZB:  what network do you…. 
PARTICIPANT2:  it is fiber optic. 
ZB:  oh ok. 
PARTICIPANT2: yes, I think we are talking about a strand of about 78KM of cable. We have some few access points. 

You agree with me that you know that access to internet is better on campus if it is wireless because 
of mobile devices and so on and so forth. So they are not adequate actually. We need to make them 
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more available to students so we can be able to connect their devices for those who have mobile or 
tablets or laptop computers, you understand. The other important issue is that there is lack of the 
software needed to deliver contents. Of course, one we may say that our MOODLE is okay, but you 
know there are much better ermm... 

ZB:  do you use MOODLE in this university? 
PARTICIPANT2: we have MOODLE deployed in this university but it depends on whether you know the lecturer wishes 

to use it. It is only for those who want to use it. Some use it but the percentage is insignificant for 
those who use as against those who don’t use it at all, but we have module deployed.  
Training is a big issue, you understand; maybe because of the lack of policy, maybe because the 
motivation is not there we have an institute of computer here and we have a unit in charge of 
academic support but even with that, you find that it is difficult to train teaching staff. You call for a 
training, you find that out of the number people you have invited, only a small percentage not even 
up to 30% turn up. So it is a big problem making people adopt the resources, in fact there was a time 
the university deployed so many smart boxes to assist in the teaching in so many theater but they 
were not used, where they were used, they were merely used as projectors and screens for 
protections. The actual capabilities of the smart box where not used fully but of course you know I 
blame the university for not really looking at those facilities to understand the way that different 
categories of professionals use it, the way that somebody who does programming, mathematics, 
political science etc. may likely use it differs. 

ZB:  yeah. 
PARTICIPANT2: maybe that is why it is looking difficult to adapt. The good thing is those advice that have issues of 

connecting to the network so of course smart box does not have a lot of difficulty in this day. The other 
thing is as, lack of expanding the IT capacity in the university. There is this fact that the more content 
you have, the more storage you acquire. So maybe because of again the lack of policy, we don’t seem 
to have any plan on expanding our infrastructure of course we have a data center but with limited 
storage where you have videos, audios and so many other content in different forms; obviously you 
know that the issue of storage is going to come In and how to make fast access to those materials, 
though it is in our local network but still authorization is required. So requisite software, requisite 
infrastructure and then training are key in defining agents of digital capability; vice-versa you know 
the capacity of the students of course there is an effort made to ensure that every student has done 
a course at the point of entry to the university to prepare them to be able to use IT facilities but 
unfortunately, it is more concentrated on this campus, the other campus is not… 

ZB:  so its not part of the universities policy, it’s just something that is offered to… 
PARTICIPANT2: it is funny you know ehn, funny in the sense that ehn computer science department is here, when I 

say here, I mean the main campus. The institute of computing is also in the main campus. So those are 
places where you get the resources to teach those courses, the labs are also here though there are a 
few in the other campus, like the Kongo Campus. So because of the fact that there are some distances 
from there and the other campuses. You find that students of the other campus have not attained 
much in that program, in fact many of the courses domiciled in computer science department; the 
expected person from there have get them over, they got someone from outside who teaches on part-
time basis so that you can see that lack of policy, lack of cohesion you get the point create that vacuum 
between the students in one campus and students in the other campus. I remember in one of the 
managements meetings, the vice chancellor not the ongoing, the former one; complained seriously 
about that development that departments are employing their own professions to teach certain 
courses instead of relying on departments that are mandated to teach those courses. It’s a big problem 
so here I’m talking about distance policy, but of course with policy distance shouldn’t be a problem.  
The other fact is large number, population. Population is a big issue, teaching using technology 
requires management of class size. Unfortunately, some people believe maybe that the lectures come 
to assist in teaching those classes but you know I was opportuned to do a course 100% online, I saw 
how the instructors suffer in trying to go through your work and the work of everyone in the class. 
You find that the class is unmanageable using digital contents which is also not easy especially where 
assessment must be taken and where the questions are not multiple choice questions, maybe they 
require theory or where collaboration is required among members of a class in participating in a 
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particular issue. So you find that large classes also contribute to the problem. So marginal classes are 
better but I still await to see how technology can address the issue of large classes. Maybe this is what 
I can remember for now. 

ZB: that was definitely a lot. That which is good. 
Question 2: 
ZB: Ok so considering these elements that you’ve mentioned in your opinion, how do they or any of them, 

whichever ones you choose to discuss; how do they feel the impact on the capability maturity of the 
institution itself. You know, the ability of the institution to continually develop?  
I mean some of them to be honest, you mentioned as you were speaking like you said with the 
population, It’s always easier to manage smaller class sizes, obviously large population is a 
disadvantage but on some of the other ones which one would you say has… or what kind of effect 
would you say it has on the university.  

PARTICIPANT2: ok please before I answer your question, I remember another one; budget (funding) Funding is very 
essential. Quite unfortunately you know, some of these contents are not free so they require money 
especially the subscribed activities. It is a very big problem for the university to maintain subscriptions, 
you understand.  

ZB: Yup! 
PARTICIPANT2: So going to your point, well policy is key. You know, to me there must be a policy in place to guide 

learners and teachers, and management on the acquisition, usage, and adoption of technology in 
teaching and learning. Once a policy is put in place and backed up with adequate funding; any other 
thing I mentioned after the policy, I think we can get where we are meaning to get to in terms of the 
adoption of digital learning. 

Question 3: 
ZB: yeah, oh ok. Again considering the things you talked about in the first question. In your opinion which 

specific thing would you say have the most impact on learning and why? 
You can pick any of the one you’ve mentioned previously. I’ve got the list if you want to remind 
yourself. So how would you rate them in order of significance?  
You said policy is the most important, so which one would you say is the next most important and 
which ones are the most significant that impact learning.  

PARTICIPANT2: let me try to list what I’ve mentioned [gets paper and a pen and start jotting them down] so that I can 
be able to rank them since you want that. I mentioned policy. 

ZB:  yes 
PARTICIPANT2: I mentioned funding 
ZB:  you did 
PARTICIPANT2: I mentioned access 
ZB:  yeah 
PARTICIPANT2: I mentioned population 
ZB:  yes 
PARTICIPANT2: I mentioned motivation 
ZB:  hmm… yes, you did motivation. You mentioned perception. 
PARTICIPANT2: yeah perception 
ZB:  teachers’ capacity  
PARTICIPANT2: capacity 
ZB:  equipment 
PARTICIPANT2: you know some most likely may mean the same thing like equipment and access though equipment 

maybe servers and network equipment 
ZB:  ok 
PARTICIPANT2: and then any other audio-visual equipment, anyway you get the point 
ZB:  yeah 
PARTICIPANT2: so capacity… 
ZB:  you mentioned software aswell, you talked about Moodle and things. 
PARTICIPANT2: yeah, software  
ZB:  And then you mentioned coverage but again that comes under access doesn’t it? 
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PARTICIPANT2: access yes! and then I mentioned intellectual property maybe I said it differently but that’s what points 
I have been talking about ehmm intellectual property. 

ZB:  yeah, you talked a lot about Lack of expanding infrastructure like lack of a plan 
PARTICIPANT2: it is access! 
ZB:  oh ok, but I think when you were talking, you mentioned something about strategic planning. 
PARTICIPANT2: yeah when you have a policy, you can strategize and develop such a plan. So ehn if I am to rank this 

of course policy is going to be first, funding is second, motivation is three, capacity four, access five, 
software six and intellectual property number seven. 
I don’t know whether there are more (repeats ranking list).  
I’m sure if there is motivation the issue of intellectual property would not come in, they would not 
talk about ownership of whatever content. 

ZB:  yeah 
PARTICIPANT2: that comes in because you know, somebody may feel as if I authored something why should I give it 

for free? but if there is motivation for example let’s say that if you want to be promoted, you must 
have x number of journal publications so that of you digitalize your lectures about 2 or 3 of them, 
takes over the journal publications… that is motivation. Nobody would talk about intellectual property 
there etc. ok population is important maybe number 8. Population impacts on the capacity negatively, 
digital capacity negatively you get the point.  

ZB:  yeah, negatively in…? 
PARTICIPANT2: in the sense that if you have large number of students initially, first of all the issue of access would not 

be a problem, secondly ratio of equipment to students well let’s say devices to students is going to 
also be high. So if it is high, it means you reduce number of contact hours to student etc. you’re going 
to require more access points to support the large population etc. so I think software, you know some 
people would say that it’s so much important but I put it as number six because there are lots of open 
source software one could use so it’s given once you’ve decided to go in the direction though the 
subscribed ones are better but the open source can serve to a certain extent.    

ZB:  you talked about training, in the beginning but you didn’t say anything about it later on 
PARTICIPANT2: capacity building and training are they not the same.  
ZB:  yeah true. So how would you say capacity building impacts on learning? 
PARTICIPANT2: yeah you know quite unfortunate (should I say unfortunately) the fact is using digital content in 

teaching and learning in this part of the world is still new. You find that people are not comfortable 
(let me put it that way) you understand. Remember I’ve given you something before we started talking 
you know. I want to believe you know that is still valid and is still part of our problem actually in this 
part of the world, they call it world development report 2016, they mentioned that there are five 
things you need to know about that.  The first thing they said is that digital technologies can be 
transformational. We adopt distance learning, it means we have transformed the way, the pedagogy 
has shifted between firsthand probably to something else. 
The contact would be more using technology than human to human though we can’t avoid human 
contacts in learning. Then they say the benefits often remain unrealized, maybe because of certain 
reasons. The digital device is still wide, wide open! The largest barrier not in technology because you 
know the latest mobile or phone or tab in the world can be found in virtually every corner of the world 
in the shortest possible time. So it means technology is not the barrier. The last one is the major issue 
they said digital revolution needs a strong analog foundation, do we have it? You know unless if we 
have a system, a system that is adhered to; then you can be able to discharge and get things working 
otherwise we find that you don’t have the system, if you aimed at digitizing when you don’t have a 
system, a solid foundation then you do it on a wrong footing and at the end of the day, the item or 
two without realizing the benefits is difficult… 

ZB: it’s difficult, yeah. 
Question 4: 
ZB: So that’s all the questions, are there any other opinions that you would like to share in relation to 

digital capability maturity in tertiary institutions. 
PARTICIPANT2: well yes, In my own opinion I think we need to develop or rather put in place that foundation meaning 

that right from levels below the tertiary level, students should be introduced into digital learning to 



 

415 

 

some extents. Of course, I do see some schools making effort in that direction, in fact my 8yr old 
daughter collected my phone to do her assignment you know but of course it has to be done with 
caution. With caution in the sense that if they are just shown to browse, copy, paste and submit then 
they are not learning anything. So, I want to believe learners should be introduced to using computers 
from an early age with caution so by the time they are entering tertiary level, the foundation is already 
solid and they can build from there. That is the learners then the teachers, motivation must be there 
to encourage lecturers to really go digital but also with caution so that somebody would not rely so 
much on power point to say that I have my lectures digitized and I agree with you when we were 
discussing before you began to record that recording lectures is so much important. It gives the 
teacher ability to even review his own capacity. In fact I recorded something I’m not saying that I’m 
impressed but that gave me a level of comfort to the way I explain things in the class for example; so 
if such measures can be put in place, I think it would go a long way in addressing the issue of digital 
capacity In tertiary institutions. 

ZB: so who would you say is responsible for this motivation, where would you say that this motivation 
would come from.  

PARTICIPANT2: the senate! Well the senate is the highest academic body in a tertiary institution. In university we call 
it the senate in polytechnics we call it the academic boards.  of course, council do the highest policy. 

ZB:  so that’s basically the top level of management in the university. 
PARTICIPANT2: obviously. Topmost level. But you know, knowing fully what our country is regarding issues to do with 

labor, labour related matters, unions should also be involved in this matter. 
ZB: and in terms of policies, being a member of management who having attended a lot of meetings 

yourself, is policy something that often comes up as a topic of discussion in management, whether 
there should be more policies and reasons why there may not be. 

PARTICIPANT2: yes, I can say yes but mind you, you know there are so many levels of management when you talk 
about management, I don’t know which one you’re talking about. You know we have the main 
management comprising of VC etc. 

ZB: yeah, I mean even from lower down, it is something that has been pushed towards top level 
management. 

PARTICIPANT2: yeah, like in our institute, institute of ICT we are always about development of ICT policies and my 
argument has been let that policy be an all-encompassing policy and let everyone contribute to it 
because if you don’t actually allow stakeholders contribute to the policy that you put in place, you will 
find that implementing the policy becomes a big issue. So maybe different levels can develop policies 
and send to management for ratification. I think that approach is better. 

ZB:  yeah. 
is that something that has been done before or something that’s in the process maybe? 

PARTICIPANT2: well there are so many drafts but no one seems to look at it critically to say that is an acceptable policy. 
Not long ago we reviewed our structure, the institute of computing. I try to encourage my colleagues 
to say that lets have an arm of the institute that interfaces with the public with our stakeholders; the 
users of services because we are virtually you know a service-oriented institute. If you don’t give a 
service that satisfies those we are serving, it means we are not doing our work. Most importantly we 
are supposed to provide ICT to support learning and teaching, I mean teaching and learning. We have 
been talking about policies, I want to believe that the incoming administration will push it forward. In 
short its part of what we discussed with the incoming VC, policy, expansion, access, and many other 
things. We’re thinking about creating an opportunity for students to maybe own tabs or laptops to 
serve their needs. We are thinking about so many things to address those issues we identified as the 
problems of digital learning. 

ZB: I think that’s all the questions I have unless you have anything else to say, we can move it to the door 
close. 

PARTICIPANT2: well unless you hear from the students, you will understand probably their predicament but I would  
say that if part of the policy we can allow for things like this, for students to be used. I remember when 
we were students, that was during the earlier days; all students of the university have equal 
opportunities to access, we know of those who were doing languages and education don’t mind much. 
Someone like me would go and get their username and book times for the hours that I need it. What 
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I’m saying in essence is that everybody needs access to opportunities, whatever services we have on 
the ground should be made available for the students to use. 

ZB: is it something that’s considered when looking at the numbers for intake, you know the access 
population ratio? 

PARTICIPANT2: I would be sincere, admission is not based on IGR, quite sincerely management of universities admit 
more than they can handle because the more the number, the more money they get but I don’t believe 
in that, I believe in quality.  

ZB:  so, if they have that, does that not solve some of the issues of funding? 
PARTICIPANT2: it would not because it is creating too much overhead because the more people you need, the more 

resources you will need, so it is not a good idea to say that you know... Well, there are competing need 
for resources actually. They may tell you that its not only IT that requires money, there are other areas 
that need money. So, while the money comes in you will find that the need for money is much more 
than what is available, the number also creates more problems in my opinion. 

ZB: I would go ahead and transcribe our interview; and If you are happy for me to make contacts with any 
questions that would be great. And like I said full ethics adherence from both *** and university of 
Hertfordshire. If you have any other questions about my study, don’t hesitate to contact me from my 
contact detail. Thank you. 

PARTICIPANT2: yeah, you’re welcome. 
 
*Audio recording ended* 

END OF TRANSCRIPT 
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Interview transcript between ‘PARTICIPANT3’ and interviewer 

______________________________________________________________ 
 

*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB:  So good afternoon. 
PARTICIPANT3: Good afternoon. 
ZB: I've already introduced myself; my name is Fatima Bello and I'm a PHD research student in the 

University of Hertfordshire. I hope you've had a chance to look through the participant information 
sheet. The purpose of this interview is to get an in depth understanding from you. So, as a stakeholder 
of this institution with regards to the elements that you feel contributes to digital capability maturity 
and how these elements impact this institution so in answering the questions that I'm going to ask 
you, if you could draw from your broad knowledge of the tertiary institutional requirements and your 
experience as a member of this institution. 

PARTICIPANT3: Yeah. 
ZB:  What element would you say contributes to digital capability? 
PARTICIPANT3: There are quite a number of them. In this part of the country, economy before we come to the 

technological. 
ZB:  Okay. 
PARTICIPANT3: Economy plays a very important role in someone being able to become digitally capable and relating 

to using computers to surf the internet to record data, analyse it. So, you find students are admitted, 
if not for now that the university entrance exam forces students to start the examination online, a 
very good number see computer maybe, or have physical contact with the computer when they are 
admitted into the university. So, I'd say the economy plays a very important role because not so many 
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people will be able to buy computers for their children but thank God for the social media -the advent 
of the social media and mobile phones we now have. Quiet a good number are becoming capable 
digitally, starting from their phones before they actually move into the system. So that is number one, 
the economy plays a part. Coming down here on the campus, there are quite a number of things. This 
is a university that has over fifty thousand students and when you look at the facilities around 
certainly, they cannot go round. Here in the ICT directorate, when we started about 10 years ago, we 
had what are known as the digital centres. A digital centre is basically a lab where the university put 
in some computer systems that students can actually come and make use of. But in a whole lab, you 
find out that there are about 30-50 computers at most and you find that digital centre is per faculty. 
A faculty may have well over 2000,3000, 4000 students. So, such number of students coming to use 
very limited number of computers actually limits it. So, there's that factor. The other factor is the 
internet availability. Still here, internet access is a challenge but we thank God, here in Ahmadu Bello 
University a lot of investments have been made. Nearly everywhere you go on campus, you have Wi-
Fi and students are being given access credentials to be able to access such networks but still the 
bandwidth that we have is still limited, apart from the over 50,000 students there are over 10,000 
staffs. Presently we are on 155 megabytes per seconds but it can't go round so internet access is a 
challenge. You may not be able to have the right experience that will enable you to become digitally 
capable because of such limitations that we have as far as our internet access is concerned. 

ZB:  Okay. 
PARTICIPANT3: The technology also, in the advanced world, there are so many things that has actually aided one's 

capability but we are still way back. At some point, the ICT convinced the management to bring 
electronic smart box that would be used for lecture delivery and so on. The boxes are there 

ZB:  (Laughs) 
PARTICIPANT3: (Laughs) the boxes are there but, the other angle -the people to drag: it's not only students. Before 

you can have digitally capable students you should have digitally capable lecturers or staffs. So that is 
another challenge, when you look at the students end you have to look at the staffs end too. From the 
staff end, there are issues. From the student end there are issues and then the social behaviour, you 
would go to many lecture halls and the university has tried in putting electronic devices, projectors, 
some communication equipment but overnight you go and find out that the place is vandalized. The 
projectors are nowhere to be found and other things like that. So, such attitudes limits instead of 
contributing, limits the digital capabilities of most students. So, in a nutshell, those are about 4 points 
I have said, basically summarize a little of some of the elements that may contribute or hinder digital 
capability among our students here in this tertiary institution. 

ZB: Okay. You mentioned the smart box and you were able to convince the management to buy smart 
boxes, in making these type of management decisions, was anything like trainings discussed? 

PARTICIPANT3: Not really, that is one of the elements also but some few training was held. But you know concerning 
these top decisions, it doesn't have to be advised by the ICT directorate, something can come from 
up. So training was actually a major issue, on the smart box yes, it is an issue but efforts are being 
made sometimes. 

ZB: You said it's an issue with the smart box but how about in other terms of general digital capabilities 
within this university? 

PARTICIPANT3: Our institution tries as much in organizing some workshops especially on how to use the available 
software devices that we have in the university. Periodically, far back as 2007-2008 we went round to 
all the faculties including the satellite bodies but our target then was the staff not the students. We 
went as far as the arewa house to bring faculties together to enlighten them on the changes we have 
for better lecture deliveries and contact with students. But I can't remember how many times we have 
gone on smart box specifically. 

Question 2: 
ZB: On to the next question. In your opinion how do you feel these elements that you've just talked about 

impact the maturity of this institution? I mean you mentioned in terms of social behaviour, you said it 
limits. So how about some of the other things you've talked about, how would you say that they impact 
the university? 
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PARTICIPANT3: They do impact positively, for example the digital centres I said earlier, it helped the serious ones 
because this an institution that everybody is on his own but we've had a good number of students 
that made use of the available devices then to increase their digital capabilities. So, it does but what 
we have to contribute better is the internet access. The availability of the internet access around the 
campus has helped greatly in increasing the digital capabilities of the students around. There was a 
proposal at some time which didn't see the light of the day making some soft loans to students to 
acquire iPad or whatever devices that would aid them in learning. Well as I said, it didn't see the light 
of the day because of the differences between the school management and the people who proposed 
such systems. But had it been the proposal saw the light of the day perhaps it would have helped 
greatly but as good as that may be, we thank God for the revolution in mobile technology. A very good 
number now have handsets that are digitally capable. More than average of the students in the 
campus have a way and means of interacting and accessing information.  

Question 3: 
ZB:  So, which specific elements would you say have the most impact on learning and why sir? 
PARTICIPANT3: Maybe I didn't look at the position of the question but I think I've answered that. The availability of 

the internet facilities that we have. I've been to quiet a number of institutions and at least we can 
pride ourselves that anywhere you go on this campus you have one access point. Some are for obvious 
reasons while some are restricted. You have to be authenticated before they access them. And we 
have about two layers of security like for you to access the university network here you must have a 
valid username and password. But some access points are also protected. So, I think that is the most 
specific element that has the most impact -people being able to have internet access. If the other 
proposal saw the light of the day whereby every student perhaps has something that he can take his 
notes or browse the net, it would have impacted much more. But we have deployed some level 
management technologies specifically module for example, it doing quite a lot in helping to pass 
knowledge around, online classes, assignments, lecture notes. We have that and it helps us a lot. 

ZB:  Is it being utilized by both the staff and the students? 
PARTICIPANT3: Yes, A staff would create a class, enrol a student, send assignments there, some even write tests, give 

lecture notes and so on. Thank God that hundreds of courses are running on our module. 
Question 4: 
ZB: Fantastic. Lastly, any other opinions that you would like to share in relation to the research on digital 

capabilities. 
PARTICIPANT3: Well, I wish that in your study, you know the first problem I started with was on the economy. It plays 

a very vital and critical role in almost everything so I wish a model can be made to assist children from 
less financially capable homes have access to mobile devices to improve their digital capabilities, to 
gain more knowledge and data and information that exist on the internet. Quite a number do not have 
up till now and digital centres that we have cannot go round them. Some are also in states of repair. 
We are a little bit lucky here because of the investments the institution has made in having a good 
data centre that we don't have to rely or pay heavily for hosting. The major thing is just to maintain 
that equipment. So, in my opinion if something can be done in pushing the effect of the economy, I 
think that will help. 

ZB: So, we talked about which element had the most impact and you said the internet so where will you 
put the economy in terms of the level of impact that it has? 

PARTICIPANT3: Economy has negative impact while the internet has positive impact. 
ZB: (Laughs) I mean if you were to rank them on a scale of 1-10 how impactful would you say the economy 

is? 
PARTICIPANT3: Well, if you want me to rank them together, economy place in higher. Like I said earlier, what we have 

in the university is not enough for everybody so students who are economically buoyant compliment 
by subscribing to some data when they are not able to go ahead. So, in that aspect I would say 
economy places in higher than internet.  

ZB:   Okay. 
PARTICIPANT3: And the question number 2 there's something I forgot to add, even though I mentioned module, here 

in the university we have a google chrome solution for computer-based assessment and in the first 
levels that is 100 levels and 200 levels, there are some general courses that student must write them 
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computer based. So that also has helped a good number of students to become digitally capable. In 
that aspect, I think it has also impacted positively, I mean the computer-based test we have now.  

ZB: My last question, so you mentioned the students using the internet for social purposes, would you say 
that there's a relationship between social media and the digital capability maturity of the institution? 

PARTICIPANT3: Yeah, sure. 
ZB:  Okay. What kind of relationship? 
PARTICIPANT3: Well, we are in an influential age now, before you hear something even from the frontline media, it's 

already on social media. News, lecture notes and so on is shared on social media. Someone who is in 
a module class can share that material -don't ask me about the ethics of that anyway (Laughs) with 
someone who is not in that class for some reason through social media. So, the social media is a driving 
factor. Most of the student we have now didn't go to any conventional school to learn, they were 
carried mostly by the social media and it has helped them also positively. 

ZB: Fantastic, and that's all the questions I have to ask. Do you have any more questions or any other input 
you will like to add? 

PARTICIPANT3: For now, no. 
ZB: Okay brilliant. So, in that case we would call the interview to a close. Thank you very much for your 

time and if you do have any further questions please don't hesitate to contact me and I will further 
assure you that your data would be kept securely in accordance with the regulations that have been 
documented in ethics of approval from both institutions and it would be anonymized and then 
transferred for content analysis at which point the data cannot be referred back to yourself or anybody 
else. Thank you very much. 

 
*Audio recording ended* 
 

END OF TRANSCRIPT 
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_______________________________________________________________________________________________ 
*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB: Good afternoon, thank you for being willing to participate in my research, I really appreciate that. As 

I’ve already explained what the research is about, this particular interview has been designed to gain 
an in-depth perception of stakeholders like yourself, tertiary institutions stakeholders and their 
opinions about the elements that contribute to digital capability and specifically how that impacts the 
capability maturity of tertiary institutions. So in answering the questions I’m about to ask you, if you 
could draw from your own broad knowledge of the tertiary institution environment and your 
experience as a member of management within this institution, what would you say are the elements 
that contribute to digital capability maturity? 

PARTICIPANT4: erm the university must have its own policy on e-learning and then the tutors of this institution must 
have the knowledge on how to deliver it; and then there should be internet connectivity throughout 
the institution and then there should be interactive boards in all the classes. That’s it. 

ZB: okay, so when you say tutors knowledge on how to deliver, do you mean their knowledge on the 
subject or their knowledge of how to deliver in terms of… 

PARTICIPANT4: ermm in terms of knowledge on the subject and in terms of knowledge on how to deliver it and then 
how to use the interactive boards for example. 
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ZB:  okay 
PARTICIPANT4: the package 
ZB:  like the technical skills? 
PARTICIPANT4: their technical skills yes, they must have the technical skills 
ZB: okay ermm, any others? You’ve listed four, you said policy on E-learning policy, only E-learning cost 

on policy or in your opinion would there be any other policies that would impact on   
PARTICIPANT4: then there is strategic goal of the university  
ZB:   okay any other elements that you can think of? 
PARTICIPANT4: not really 
 
Question 2: 
ZB: okay that’s fine, excellent. So in your opinion, this elements that we’ve discussed, how would you say 

they impact the digital capability maturity of tertiary institutions if we look at them kind of one by one, 
the impact that they actually have on the university   

PARTICIPANT4: the impact? 
ZB:  yeah the impact; how they impact the capability maturity of the university 
PARTICIPANT4: yeah, this would now bring out ermm the level of the university in terms of ranking and it will increase 

the visibility of the university and then the products of the university also 
ZB:  products in terms of what? 
PARTICIPANT4: products in terms of graduates.  
ZB:  okay 
PARTICIPANT4: you know the products in terms of the graduates and in then in terms of research would be more 

visible than those that did not have this opportunity  
ZB:  okay so specifically, what impact would you say policy has on capability maturity? 
PARTICIPANT4: specifically ermm… 
ZB: I mean would you say the advantages of having policies on certain things is a positive impact or … 

(Interrupts) 
PARTICIPANT4: no, of course it’s positive  
ZB: so what would be the difference between the institutions that have E-learning policy and those 

without  
PARTICIPANT4: the difference is that those that have E-learning policy, the lecturers and students would have been 

exposed to modern techniques, you know and modern technology, and then would now be at the fore 
front of knowledge than those who have not been exposed 

ZB:  yeah and then how about tutors knowledge, what impact would that have on... (Interrupts)  
PARTICIPANT4: you need to train the tutors, that is capacity building of the tutors, it’s also very very important   
ZB:  hmm 
PARTICIPANT4: in fact this is the first stage, you need to build the capacity of the tutors 
ZB:  okay 
PARTICIPANT4: then once they have this confidence and they have the capacity, then they can now deliver both in 

terms of knowledge and then the technical skills. 
ZB:  okay. and then how about internet connectivity and access to interactive boards? 
PARTICIPANT4: internet connectivity is very very important  
ZB:  ok, why is that? 
PARTICIPANT4: and then because in the interactive board for example, you can leave after delivering your lecture, 

you can leave there, the part of the lecture on the board and then somebody can have access to it. So 
if the students are not trained to do that they cannot have access, if the internet is not working they 
cannot have access, they can even download other materials from the internet and then compare 
with what you have given so they will be more involved in the subject. The student will be more 
involved in the subject because they can now go into the subject through internet to find more 
materials 

ZB:  so then it gives them more access to… (Interrupts) 
PARTICIPANT4: more access yes. 
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ZB: and then lastly what would you say is the impact of… I mean what impact would the university have 
on strategic goal, I mean what impact would that have on the capability maturity of the institution?  

PARTICIPANT4: the strategic goal is for the university to set that from within a certain period we want to reach a 
certain level and then the university would have to aim at that over a period of time maybe 3yrs, 5yrs 
depending on the strategic goal of the university and this is one of it that must be captured in the 
strategic goals. 

ZB:  okay so what advantage would they have by having that strategic goal? 
PARTICIPANT4: yeah because it’s already designed and then the university must work towards that to make sure that 

it achieves its goal within that period  
ZB:  and then how would you… (Interrupts) 
PARTICIPANT4: without delaying  
ZB:  yeah exactly… and so what impact would that have on their maturity  
PARTICIPANT4: yeah by the time the university reaches the level it wants, then the university is now said to be 

matured  
ZB:  perfect, I just wanted to be clear on what you’re saying, I don’t want there to be any miss… 
PARTICIPANT4: yes. 
 
Question 3: 
ZB: so the next question is, in your opinion which specific element would have the most impact on 

learning, so I know you’ve talked about a few but if you were to write them in order of most important 
to least important, which ones would you say have the most impact on learning and why? 

PARTICIPANT4: most as I said is the capacity building of the tutors, then second is for the university to have internet 
connectivity 24/7 that possibly the fiber optics, the wireless and most of it. 
High speed internet is very important! 

ZB:  okay, why so? 
PARTICIPANT4: yeah because during the 24/7 every minute counts 
ZB:  okay 
PARTICIPANT4: yes every minute counts  
ZB:  so that internet access, are you talking about access for who specifically within the institution  
PARTICIPANT4: for both the lecturers and the students, for students to learn and for lecturers to have their research   
ZB: okay ermm so the capacity building of tutors first and then 24/7 internet is the second most important, 

and then what would you say… like how significant would you consider the others like policy and tutors 
knowledge and ermm… no, sorry tutors knowledge is capacity building. We’ve talked about internet 
so we’ve got remaining interactive boards, strategic goals and policy  

PARTICIPANT4: yeah  
ZB:  so which of this would you say is the most significant of the three that I’ve just mentioned  
PARTICIPANT4: interactive? 
ZB: interactive boards and then you also talked about policy on E-learning and then you also talked about 

strategic goals 
PARTICIPANT4: yeah strategic goals 
ZB:  so having a helping you plan right? 
PARTICIPANT4: yes, then within the strategic goals you must have an e-learning policy  
 
Question 4: 
ZB: okay ermm perfect, so onto the last question which is to ask; do you have any other opinions that you 

wish to share in relation to digital capability maturity in tertiary institutions 
PARTICIPANT4: yeah, my own opinion is that I would like to suggest to all Nigerian institutions of higher learning to 

have digital capability, to build digital capability for both lecturers and students, tutors and students 
ZB:  okay, what positive (interrupts) 
PARTICIPANT4: but then I don’t, what I am not sure of is how they are going to go about it because of cost implications  
ZB:  okay  
PARTICIPANT4: but then it’s worth it. 
ZB:  yeah okay. So what are the benefits? 
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PARTICIPANT4: the benefit is that both the tutors and students would always be at the forefront of knowledge, 
anything that is happening in any area they would be informed and they are always there to see it first 
once they are connected to internet. 

ZB: okay  
PARTICIPANT4: yes! 
ZB: so I’ve just got one more question which is; has a member of management in this institution, what 

kind of issues or like barriers or like inhibiting factors do you face when discussing things like 
development of capability or looking at things like capacity building are there any specific challenges 
that you face  

PARTICIPANT4: yeah yeah yeah, finance 
ZB:  okay, any others? 
PARTICIPANT4: commitment from the side of the government 
ZB: around the institution, I’ve seen you have a number of buildings and facilities that are provided by the 

tertiary education fund (TET Fund) and national… 
PARTICIPANT4: yeah TET Fund and NITDA 
ZB: yeah so you were saying lack of commitment from the government, if they are providing these 

facilities can you tell me exactly what lack of commitment your talking about 
PARTICIPANT4: yeah the overall facilities is for construction of buildings but then the technical aspect, you know they 

don’t provide that and that’s the most expensive 
ZB:  when you say technical, do you like training? 
PARTICIPANT4: like training  
ZB:  do they provide the hardware and software  
PARTICIPANT4: they don’t provide the hardware, the university has to source for money on its own to acquire these; 

so you see it’s very expensive on the part of the institution. So the institution usually spends all its 
revenue on acquiring these 

ZB: okay so in terms of software quickly, do you have software licensing for all the software that you 
provide for the students? 

PARTICIPANT4: yeah that’s supposed to… 
ZB:  is that budgeted for? 
PARTICIPANT4: yes we have a center called *** Centre for information and communication technology, that center is 

the one in charge of getting license  
ZB:  ok  
PARTICIPANT4: yeah for the institution but the subscription is usually for E-journals, E-books subscriptions are 

sometimes expensive and especially E-journals are very expensive, even the internet its self… because 
the federal government doesn’t bare the cost. The cost bared by individual institutions. So if the 
institution cannot get enough revenue to settle all those… then it’s a problem. 

ZB: ok so once you have the hardware and software that you’ve acquired and the various E-resources, are 
they being utilized by the students? 

PARTICIPANT4: yeah yeah, students are given free access  
ZB:  okay  
PARTICIPANT4: yes students are given free access 
ZB: I think that is all the questions I have to ask so unless you have anything else that you would like to 

ask me, then we can call the interview to a close and thank you very much for your time and willingness 
to participate. 

PARTICIPANT4: Toh. 
*Audio recording ended* 

END OF TRANSCRIPT 
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Interview transcript between ‘PARTICIPANT5’ and interviewer 
_______________________________________________________________________________________________ 

*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB: ok so good evening, as I’ve already introduced myself my name is Fatima Zarah and I’m a post graduate 

research student in the University of Hertfordshire. Ermm I understand you've already received the 
documentation that I’ve sent you with the participant information sheet telling you about the research 
and what it's about. So this particular interview is just to gain an in-depth ermm understanding of your 
perception of the tertiary education ermm as a tertiary education stakeholder. Tell us your perception 
about the elements that you feel contribute to digital capability and how specifically these elements 
impact the capability maturity of your institution and so in answering these questions, if you could 
draw from your broad knowledge of the tertiary institution environment and your experiences as a 
member of management in your institution. What element would you say contribute to digital 
capability?  

PARTICIPANT5: ermm thank you very much. I actually read through the submission you have made and ermm I asked 
some questions and what I was made to understand is that you're trying to understand the capacity 
of the institution which I represent, Federal College of Education Technical. First of all, I would like to 
highlight the fact that federal college of education technical ****, is a teacher training institution with 
the mandate of producing teachers that are going to teach at the basic education level, that is primary 
and junior secondary school. You know that we have seven teaching faculties (schools you call them). 
We have ermm school of technical education, school of science, school of basic education, school of 
childhood care and primary education, school of business education and then school of adult and 
informal education, these are the seven faculties that constitute the school. The college is technically 
based, for that reason the college is into a number of IT related subjects as well as IT related activities. 
In fact we have a whole department of computer science, apart from that we do have a technical 
education that is all IT based as well as our school of business education. In essence, the college is into 
IT technology so i can say that our digital capability is at a higher level going by the fact that the college 
has for instance at the moment a whole directorate of information and technology management. Part 
of our capacity ehn include ehn i mean federal government funded ehn IT coalition, ehn IT equipment, 
as well as eh subscription, ehn we use that for both staff and student in the college. 

ZB:  subscription for internet access? 
PARTICIPANT5: ermm also the college has received a number of intervention from other federal government agencies 

for example the college has received ICT intervention from national communication commissions, 
national institute, national information and communication agency ermm, the national commission 
for colleges of education as in they in conjunction with TET Fund established what we call micro 
teaching laboratory which is exclusively IT based, ehh the college has an IT based library where they 
have over 250 personal computers (PC) for the use of both staff and student. This constitutes some of 
the IT facilities that are present in the college that are put to use, which I believe should inform the 
capability of our institution. It is not without some challenges certainly, where bands in some cases 
would do breakdown or maintenance problems, in some cases, the width of the... Or the band maybe 
restricted and ermm in terms of utilization we face some challenges actually sometimes as an 
institution in terms of utilization of the IT facilities particularly the internet, students accessing 
irrelevant sites rather than focusing on education based sites. All these ones are in form or provide 
the elements that constitute capability in the institution. 

Question 2: 
ZB: ermm ok, we are going to the second question. How would you say that these elements affect the 

capability maturity in tertiary institutions, what kind of impact would you say they have on the ability 
of the institution to....? (Interrupted) 

PARTICIPANT5: to be specific in my own institution, in our own college it made tremendous impact because already 
the college has transferred some administrative as well as academic activities online that go on 
digitally for example registration, new students registration is online, result processing is online, 
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transcript development is online so all these ones actually have impacted in the development of the 
college. In fact it is known globally. you can access the activities of the college from wherever you are, 
you can register from wherever you are and the college uses ICT based technology in teaching and 
research, for instance we have interactive boards that can store information that was discussed with 
students, students can retrieve whatever was discussed during classes. We have also trained all our 
staff, all our staff are computer literate; there is no teaching staff that is not computer literate in our 
college and all these in an effort to digitalize the system, allow the students and staff to have general 
broad access to IT based technology and the college is still working 

ZB:  so are the staff, you said there are no staff that are not ICT trained 
PARTICIPANT5: teaching staff 
ZB:  so were the staff trained within your institution or did you recruit them.... (Interrupted) 
PARTICIPANT5: there are a number of training courses, in fact there is institution-based training, out of institution 

training and in fact of recent right now that we are speaking there is a training on ICT technology being 
sponsored by TET Fund which is supposed to commence very soon in the college that is going to 
involve a good number of staff. There are interventions from federal government agencies we listed 
with TET Fund to enhance the training and there is also provision that is appropriated to the college 
not partaking in the training of staff on ICT and there is also internally sponsored trainings, teach the 
teacher training 

ZB:  yeah yeah, train the trainer 
PARTICIPANT5: yes, in the program. So all these are part of the strategies we used overtime to ensure that our staff 

are computer literate 
ZB:  yeah 
PARTICIPANT5: ICT related 
ZB: so in terms of resource acquisition, is training something that you usually consider when you're 

deciding on what new technologies to bring into your organisation? 
PARTICIPANT5: in terms of resource acquisition? 
ZB: yeah, so if you're like going to purchase a new software, ermm do you budget for training when you're 

purchasing the software or.....  
PARTICIPANT5: yeah yeah, you know annually the college is expected to make budgets and submit to the national 

assembly for approval, so there is a budget line meant for training and that training includes ICT 
training so every year, each year there is going to be certain amount of money that is meant to be set 
aside at the national level to train, particularly in ICT. The same thing with the college, it used to 
generate what we call the internally generated revenue  

ZB:  okay  
PARTICIPANT5: and we use the internally generated revenue to train staff of the college in terms of ICT. 
ZB:  so after the training, do you... is the training compulsory for your staff? 
PARTICIPANT5: yeah 
ZB:  how about retraining, you do it annually? 
PARTICIPANT5: yeah, it's both training and retraining 
ZB:  ok 
PARTICIPANT5: depending on the module, depending on what we want the staff to partake in. 
ZB: ok ermm.... so you mentioned about technology and earlier on you talked about government funding, 

talked a bit about internet access and you mentioned IT labs and E-library. Could you tell me a bit 
more about how they impact the maturity of your institution?  

PARTICIPANT5: ermm actually if you look at the facilities I mentioned earlier on like the library, it is expected that we 
would continue to widen the access in terms of the facilities that can be made available to students in 
both teaching and learning and so far, we have been doing that. In fact we are in the process of 
acquiring major E-Library proving co-host, err what do you call it; all these software that are meant 
for teaching, we are expanding our access rates 

ZB: okay. So how do your students use the ICT laboratories, is it a compulsory part of your programs? Can 
you tell me a bit more about...? (Interrupted) 

PARTICIPANT5: there is a part of it that is compulsory especially for those students that are pursuing courses in IT 
related subjects computer science, information technology for them it is compulsory, it is ensured that 
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all students must participate. For others, it depends on their elective courses. If you chose courses 
that are IT related, computer based you have to participate and actually like I’ve said earlier on we 
have equipped the library to accommodate a very good number. 

Question 3: 
ZB: so unto the third question, which is in your opinion which element would you say has the most specific 

impact on learning and why? 
PARTICIPANT5: the specific element that has the highest impact could be the E-library 
ZB:  okay 
PARTICIPANT5: the E-library has allowed access to students, to a wide range of information and it has been utilized to 

upmost most especially off-recent we realized the performance of students especially the overall 
performance of students at NCE level, we began to have students graduating with better results which 
we believe is as a result of access they have been having as provided by the E-library section. 

ZB: so you just said something really interesting which is that students are graduating with a better result, 
is that something you've seen in reporting as in is that something you've been keeping your eye on 
how the results are improving with the use of technology 

PARTICIPANT5: yeah, yes actually we set up a committee to analyse the performance of students over the last decade 
year by year and we have noticed a trend of increased performance over the period especially that's 
why I write from the period when we made available access to more information particularly in terms 
of the E-library. 

ZB: so if E-library is the most important, what would you say is the next most important element would 
you say impact on learning? 

PARTICIPANT5: err the other one that I may say after E-library is internet access which covered a very significant part 
of the college. The college is covered with a WI-FI and through the WI-FI you can access the E-library, 
you can access other units so students and staff within the library in the comfort of their rooms can 
make use of the WI-FI and then that is ... (interrupted) 

ZB: so when you say access, is just the accessibility or is there so, in terms of using, having accessibility for 
doing, for researching or looking at class notes or for using the student portal, can you just expand? 

PARTICIPANT5: all 
ZB:  oh okay all,  and you've had sufficient bandwidth to do that? 
PARTICIPANT5: hmmn not really, you see that’s why band of area was my challenges, you know the bandwidth are 

usually provided for a period mostly access for a year for instance, I’ve made mention of the tertiary 
education trust fund which provided the bandwidth access for about a year which amounted to about 
10 or so million naira and whenever the bandwidth access was adjusted, to get it re-engaged that is 
where the problem is and sometimes there could be time lapse for about a month or two but we are 
trying hard to make sure that it doesn't happen anymore. 

Question 4: 
ZB: and then finally the last question, if there are any other opinions that you wish to share based on the 

overall research on digital capability maturity in tertiary level institutions. 
PARTICIPANT5: ok if there is anything I would like ehn maybe it’s to be a little bit more specific as regards to what you 

expect from the institutions ehn involve your institution in defining what you consider to be digital 
capability maturity. If you had told us earlier a lot more about the concept, we would have understood 
it more and then maybe our contribution would have been better. 

ZB:  the contribution was great as it was, so thank you very much 
PARTICIPANT5: you're welcome 
ZB: ermm just quickly, how much do you.. What’s your opinion on social media with relation to learning 

within tertiary institutions? 
PARTICIPANT5: you see social media has been both a blessing and a curse as far as tertiary institution learning is 

concerned. A blessing in the sense that you can easily share information and you can easily have access 
to information particularly if you're on twitter, Facebook, err Instagram, all these easily can share 
information but the unfortunate thing is that it could also easily share rumour and false information. 
So from trying to decipher between the two is where the problem arises; where you know this is true 
and where you know this is not and it may tend to interfere with the line of sequence of a particular 
subject, for instance somebody that is trying hard to teach for instance algebra and then the student 
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while studying the algebra is browsing music. So you know all these ones will create interaction. 
Sometimes like I’ve said earlier all these ones can be put to a very good advantage by making use of it 
judiciously but you know if care is not taken it can drain student of focusing on a particular subject 
and developing that, there is strife in that particular area. 

ZB:  ok fine. One more question sorry 
PARTICIPANT5: yes 
ZB: you talked earlier on about government funding (intervention) to the institution to support certain 

areas that you feel impact on digital capability, so how do you feel you would fare without that 
government intervention? 

PARTICIPANT5: without government intervention? 
ZB:  yes. 
PARTICIPANT5: you see this is one area that generally across the country people really don't want to talk or think 

about 
ZB:  okay(chuckles).. 
PARTICIPANT5: you see without government intervention; it means becoming self-reliant and then developing your 

own revenue base. This ideally under normal circumstances should have been the way, should have 
been the practise but so far, so it has proved very difficult for most institutions. Partly because in 
government owned institutions, you're not allowed to charge fees, for instance tuition fee. You don't 
charge tuition fee in government owned institutions and then even the registration fee you know is a 
fee that is paid for a particular purpose. So if a student registers, he is going to pay for examinations 
and the money is going to be used for examinations and he pays for accommodation and makes use 
of the accommodation, so actually it’s not a revenue per say. So to think of rolling the institutions 
particularly in ICT related subject areas without government intervention is close to a very ---- task. 
That is one way to go about it but you see generally and naturally education is supposed to be funded, 
education is not free; there has never been free education anywhere. So if we are to develop our 
education, we have to fund it, be it by the government or whoever but education has to be funded. 

ZB: okay, I think on my part that's all the questions I have to ask. So do you have any more questions or 
opinions that you would like to share? 

PARTICIPANT5: the question that I would just like to ask is that, will you share the result of this investigation? 
ZB: yes of course ermm so as I’ve explained on the ethics documents, the data that you've given me is 

going to be kept safely and securely, the data will be anonymised and won't be traceable back to 
yourself. I am going to merge all the data together, do a content analysis and provide a report based 
on that and I would be happy to share that report with you when I’m done. 

PARTICIPANT5: I will be glad. 
ZB:  thank you. 
PARTICIPANT5: you're welcome. 
*Audio recording ended* 

END OF TRANSCRIPT 
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*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB:  okay good afternoon sir,  
PARTICIPANT6: good afternoon, 
ZB: as I’ve already introduced myself, my name is Fatima Bello and I’ve already explained what my 

research is about. Now specifically, this interview is designed for me to gain an in-depth perception of 
you as a stakeholder in this college of education and how you feel or what elements you feel 
contributes towards digital capability maturity and how those elements or factors would impact on 
the maturity of this institution here. 
So if you can just draw from your broad knowledge of tertiary institution environment and the 
experiences that you’ve had a member of management here, what element would you say contribute 
to digital capability? 

PARTICIPANT6:  yes, the digital capability in this our college for instance we have the micro teaching lab, we have the 
directorate of information which is de-com sit and we also have our E-Library setup, and we also have 
internet café in the college. These are the facilities that we have in the college that if properly utilized 
can be of immense contribution to at least learning in the college 

ZB:  okay so you’ve said that these ones are the ones that you have, are there any other elements that you 
think would impact digital capability which you don’t have here but you feel would make a difference? 

PARTICIPANT6:  of course, there would be others but for now you find out that there are some environmental factors 
that would even affect capability or usage of digital ‘this thing’ in this college, for example you find 
out that the college is having problem of power supply, electricity supply and then no digital ‘this 
thing’ can be used without power supply and one of the aspects is also the type of students we receive 
here, we are in a rural setting, the type of students we receive here are also from the rural setting and 
therefore, majority of them do not have the capability of digital knowledge and that one itself is a very 
big factor that can contribute to… even if we have all the necessary factors, it can contribute to non-
utilization or non-effective utilization of the digital capabilities in this college. 

Question 2: 
ZB:  okay, so we move on to the next question. In your opinion, how do these elements impact the digital 

capability maturity in this institution?  You’ve already answered some of them in the previous question 
but can you tell me more about the micro teaching lab, the directorate of information and the E-library 
because you kind off mentioned the impact of the student capability and environmental factor? 

PARTICIPANT6:  yes the micro teaching lab is that aspect that our teachers use in impacting to students especially 
those that are still learning teaching methods, so they use that aspect to teach students on how they 
can be able to utilize the teaching methodology. The equipment there are okay for now, but you find 
out that even the technicalities involved in using those equipment is another issue because for one, 
you find out that not all the lecturers themselves can be able to use that one without any guide. Then 
we also find out that even the students themselves because of the environment we come from here, 
it’s even difficult for some of them to utilize the micro teaching laboratories but we feel that with 
more effort put towards training and retraining of both teachers and students, they can be able to 
cope. Like presently, the TET Fund has come up with a training in this college which maybe in the next 
one month or so, some people shall be trained on digital capability which may enhance their capacity 
to utilizing those inputs. 

Question 3: 
ZB:  okay so in your opinion which specific elements of the ones that we’ve just discussed would you say 

has the most impact on learning and why?  
PARTICIPANT6:  in fact the impact that I would identify as the most which would have impact on learning is that issue 

of the level of students having knowledge in digital capacity because even if you have all the facility, 
even if you have all the electricity supply, without the student having the ‘know-how’ it would be 
difficult for you to utilize it the way you want, so that is one of the major factors. 

ZB:   okay  
PARTICIPANT6:  yes 
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ZB:  so after students, what would you say because we talked about quite a few factors, after students 
level of knowledge and capacity, what would you say is the next most significant or next most 
impactful element? 

PARTICIPANT6:  okay, the next one is the power supply because you find out that even if they have all the knowledge, 
without power supply, it is problematic and then I think today you were there and then you’ve seen 
this office that there is no power supply here now so this one can equally affect the utilization because 
without power supply even if the students have the know-how, lecturers have the know-how, it would 
still be a problem. 

ZB:  okay, any other of the elements that you feel would impact learning because you talked about E-
libraries, we talked about environmental factors, we talked about the rural setting and the nature of 
the students coming from the rural backgrounds, you’ve talked about teaching methods, you’ve talked 
about staff capability so which… 

PARTICIPANT6:  other factors like I said earlier, you know that at this end of the society, we have to subscribe to 
bandwidth and then sometimes even subscribing to bandwidth like our own here we have to rely on 
TET Fund and TET Fund sometimes makes such provision once in a whole year, so by the time we miss 
it out, we have to wait for a whole year, so this could be another inhibiting factor  

ZB:   okay  
PARTICIPANT6:  yes  
ZB:  okay, does the college generate its own funding like internal funds that… because you’re saying 

basically that it kind of relies on the support from the fund 
PARTICIPANT6:  in fact, if we are talking about funding, the major source of funding is TET Fund 
ZB:   okay  
PARTICIPANT6:  for internally generated revenue for a rural setting like ours, it only compliments what we get from 

TET Fund because we cannot generate enough, the number of students are not more and therefore 
we cannot generate what can be able to sustain some of this capabilities but the major source of 
funding is TET Fund which comes in yearly and it depends on areas, it’s either library intervention or 
maybe infrastructural development and what have you but majorly for ICT like what we have for ICT 
is also once in a whole year and it’s also not much but none the less, whenever we have that one, we 
utilize it very well. 

Question 4: 
ZB: okay I think that’s pretty much it in terms of question 3. The last question I wish to ask is if there are 

any other opinions you wish to share in relation to this research on digital capability maturity in 
tertiary level institutions? 

PARTICIPANT6:  my experience in this area that I want to share, in fact it’s a very good a very good aspect and I even 
appreciate someone going into this aspect because most of the researches I’ve come across are not 
in relation to this digital utilization capacity. So for you to have even come up with this area, I think 
it’s commendable.  

ZB:   thank you sir 
PARTICIPANT6:  I want to appreciate your effort in coming up with this area because at the end of the research, it is 

believed that we should be able to understand and see digital utilization from the perspective of 
tertiary institutions especially in the north-west of Nigeria  

ZB: okay thank you sir. So just… sorry sir one more question on my part, does TET Fund support any other 
activity within the school apart from funding of bandwidth, internet facilities? 

PARTICIPANT6:  yes  
ZB:   so they do quite a bit or? 
PARTICIPANT6:  they support us in library intervention, they also support in the training of ICT, they also support in 

web development because presently we have some people developing the website of this college  
ZB:   yeah  
PARTICIPANT6:  and it’s also sponsored by TET Fund  
ZB:   yeah  
PARTICIPANT6:  it is not only on the bandwidth but they support us in training and even developing our college website  
ZB:  okay alright and if you’ve got any more questions to ask, we would call the interview to a close and I 

would just remind you that your information would be kept completely anonymous and it will be kept 
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safely and securely in accordance with ethics that has been provided and the information will not be 
traceable back to yourself, I would transcribe it for content analysis. 

PARTICIPANT6:  no problem  
ZB:   thank you very much for your time. 
PARTICIPANT6:  thank you very much. 
*Audio recording ended* 

END OF TRANSCRIPT 
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Interview transcript between ‘PARTICIPANT7’ and interviewer 
_______________________________________________________________________________________________ 

*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB: so good afternoon, as I’ve already introduced myself my, my name is Zarah Fatima Bello and err I’m a 

post graduate research student at the University of Hertfordshire. I have already explained myself to 
you and so the purpose of this interview is to gain an in-depth perception of tertiary institution 
stakeholders as yourself and what elements do you feel contribute to digital capability and also how 
these elements would impact on the capability maturity of this institution. So in answering these 
questions that I’m going to ask you, if you could draw from your own experiences from your broad 
knowledge of this institution and your experiences as a member of management, what element would 
you say contribute to digital capability? 

PARTICIPANT7:  thank you, we have facilities to that effect spread in different unit of academic processes, for instance 
in school of science we have computer department with their computer lab well equipped with 
computer facilities for training computer students, we have E-library in our college library also well 
equipped with computer facilities and linked with internet bandwidth to access eBooks. We have a 
Step B, a project funded by TET Fund also well equipped with the computer facility linked with internet 
network where students visit to access the net for their academic exploration, as well we have the 
micro teaching lab also equipped with computer facilities to enable them retrain on how to use 
computer or ICT in teaching and learning process. All these facilities are in the college and are 
functioning everywhere. 
On the other hand there are some issues that might affect the effectiveness of utilizing these ICT 
facilities among which power supply is there, networking or linkage or  internet particularly to other 
areas or units; the college internet is restricted to particular areas, it's not accessible from other units 
as well the level of ICT literacy among the staff, as well as the student themselves, these are also 
important factors that might limit the extent of utilization of these facilities we have on ground and 
really most of the administrative work we use computers to operate and process in our administrative 
block section and even in the academic section we use ICT to process result and do some 
administrative work.  So to some extent we are utilizing ICT in our academic activities in general. 

Question 2: 
ZB:  ok ermm you did mention some.... ok so we move on to the second question which is really to ask 

how much you feel these elements impact the capability maturity of this institution although you 
mentioned some of the impacts, can you just elaborate on the issues in terms of connectivity and how 
that ....(interrupted) 

PARTICIPANT7:  you see actually the college is made up of seven schools synonymous to faculties in universities each 
schools with number of department which are placed in different part of the college compound, the 
fact that internet connectivity or accessibility is limited to a particular area is not extended to all parts 
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of the college. You find that those units, if they want to utilize the net for so many academic activities 
like for example you're in lecture, if it is available everywhere, the lecturer can simply during lecture 
access or link to net for sourcing some information that would help him in making his lecture very 
clear to the students. Lack of net connectivity limit the extent which academic learning activities can 
be so effective, you see so that is a factor. On the issue of power supply, you see NEPA or electricity 
supply is not regular and there is no certainty of when you can receive electricity or even if there is, 
you're not sure of when it would go off so that will have a very serious impact on the success or 
otherwise of teaching/learning process. You might start with light, when you reach a crucial point 
where you want to do a very good demonstration to the student, power can then seize. The college 
has made a lot of effort to see such problem is limited but financial issue also is there because all units 
in the college regimen has in its own effort made available to ensure that they have standby 
generators so that they can have electricity to support the inefficient or erratic supply of power from 
the national grid but all the same like I said, financial constrain is another challenge for maintenance 
and continuous operation of the generators. Also looking at our location at the student background, 
you find that most students though in their curriculum might they have computer training but that 
training is just very partial, so abstract to the extent that most of them know what is computer from 
street, in school they can only see picture of computer in books so they have no access to it to operate 
and what have you. So when they come to higher institution popularly, even the foundation to learn 
does not permit them to access to a simple laptop that they can be using for their academic activities, 
well thank God for the availability of minicomputer in the name phone, it's assisting them to some 
extent and even that one not every student can afford android computer that's can link them with net 
to browse necessary academic information. All such limitations are there and err in fact making the 
teaching and learning process a bit ineffective for... these are some of the challenges 

Question 3: 
ZB:  okay so the next question I was going to ask you is about which of the elements would you say has the 

most impact on learning and why? you kind of mentioned some of the ones that have impact on 
learning but if you were to order them from most important to least important, which ones would you 
say are more important than others? 

PARTICIPANT7:  err you see really if we look at the side of student, background is very crucial in learning, since our 
students I mean from primary secondary do not have exposure to such facilities, they only see it close 
to them or within their reach when they come to the college 

ZB:   yes 
PARTICIPANT7:  you see, it's difficult for them to learn and even in the college, it's not everywhere that the facilities 

are available and the number is not so sufficient that it can conveniently go round to the students so 
you see, it’s a complex mixture of factors being that they don't have background, they have poor 
background in computer literacy, this.. That factor has a major impact then followed by availability of 
the facilities; sufficient enough to make accessibility to it by the students very easy. Like I said our 
supply for electricity because if individual students own their personal laptop, even if there is... the 
power supply is not available all over within the college or throughout 24hrs, the few hours that power 
is available, they can charge their system and err save it until when they need to use it for internet 
since the point where the accessibility is for internet there is standby generator, that one is 24hrs so 
connectivity can be easy but the fact that they cannot be able to possess it personally make it difficult 

ZB:   yeah.... challenging 
PARTICIPANT7:  then though sincerely speaking our staff are coming up seriously. I can bet you that now, more than 

60% of our academic staff are computer literate, they can operate, they can access, and they can link 
with internet so their factor is not all that serious. 

ZB: ok and where do they (sorry to interrupt you) is there other skills that they've developed within this 
institution or do they come in with the skills 

PARTICIPANT7:  you see for academic staff it's compulsory that you must be computer literate, so err some join the 
system with their knowledge of computer, some acquired that skill while they are staff because they 
know they cannot get promotion without it. So they enrol in computer literacy training centres 
(certified centres) so that they can have the skill and you see like you as a student once they move for 
their further education they realize that the literacy is very important. You cannot just rely on a 
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commercial somebody to be working on your behalf, you will suffer seriously but if you help your 
personal self, you know what you need and what you want to say and what have you. One is forced 
to learn and process the ICT facility that can make his work faster and simpler. 

ZB:   yeah 
PARTICIPANT7:  so that helps seriously, it makes most of our academic staff computer literate. 
ZB:   ok so basically, computer literacy is one of the conditions of your promotion. 
PARTICIPANT7:  yes 
ZB:  are there any other conditions towards promotion and staff development that you feel would have 

that impact on digital capability 
PARTICIPANT7:  well you see, the intervention by TET fund has made and is making very positive impact on the ICT 

capability for this in the college because it is the TET fund sponsorship that finance the development 
of our E-library and a lot of ... even the micro teaching is the TET Fund intervention sponsoring our 
staff to go for further education is also another factor, you see like I said one can just not go for higher 
education and come back without being computer being computer literate because of the exposure 
of challenges like I told you so the encouragement staff receive from TET Fund sponsorship has so 
greatly influenced the digital capability of the college and also the college receive the blessing of other 
supporters like NITDA  

ZB:   they are all government agencies, are they? 
PARTICIPANT7:  yes, I think recently, which organisation supplied the college with computers and iPads - the National 

Communications Commission (NCC) also, because it has relieved a lot of problem of our digital 
incapability. 

ZB:  so in terms of impact on learning, because you said quite a bit on governmental support or the support 
of the different government agencies and it seems like it’s quite impactful when it comes to supporting 
institutions like they are giving, so if we refer back to question 3 where I said which of the elements 
have the most impact on learning, how would you rank governmental support in terms of the impact 
that that has on digital capability 

PARTICIPANT7:  you see actually like I mentioned the StepB I mentioned, the E-library, the micro teaching lab 
ZB:  yeah you've mentioned more but I’m just wondering because in terms of the impact on learning you've 

talked about student background, and the computer laboratories 
PARTICIPANT7:  you see, the student background is more of a negative impact, if we are talking of positive impact, TET 

Fund is going to be ranked the first. 
ZB:   yeah 
PARTICIPANT7: why? because like I said the E-library, the StepB, the micro teaching lab are all financed by TET Fund 

so actually they should be ranked first in bringing positive development in our digital capability. 
ZB:  one more question from me, you talked about encouragement and how their support provides 

encouragement to staff. As an institution or as a college, what kind of sport do you provide to your 
staff in terms of developing their capability? If any. 

PARTICIPANT7:  err you see, year by year ehn the college sent group of staff to go for 6 weeks computer training that 
is an internal arrangement. So the college is sending staff without computer literacy batch by batch to 
go for computer training, short term computer training so that they become also computer literate.  

ZB:   yes 
PARTICIPANT7:  which help a lot because any moment one can find himself in an assignment that require utilization of 

computer, if you don't have that exposure then that means you cannot fit into that assignment, then 
you're more or less not in the system, yes! To ensure that everybody becomes a computer literate, 
the college came up with that plan and err individuals are drawn from all unit of the college and sent 
in group for such training 

ZB:   yeah 
PARTICIPANT7:  then after a while another set will be drawn for such training. 
Question 4: 
ZB:  yeah. I mean on my part that's all the questions I’ve got to ask, do you have any other comments that 

you would like to share about my research or any other opinions that you have in regards to digital 
capability 
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PARTICIPANT7:  yes errmm, this approach of trying to errm maybe explore the extent to which digital capability is 
available in higher institution is very good because the whole process in life is now becoming digital 
educational setting is an area that is supposed to be in the fore front, so trying to identify areas of 
challenges in such areas would help a lot in maybe bringing awareness to government maybe when 
research institutions make a cry, they would listen since this research is not restricted to a particular 
small environment, it’s a broad, northern scope 

ZB:   yeah North West zones of Nigeria 
PARTICIPANT7:  you see it’s a very broad scope so the peculiarity becomes similar in all part this zone you have taken 

that means it’s not a particular place so that would attract government attention to make sure that 
something is done especially if similar research is done in other parts of the country and it is found 
that there is a very great gap between the something (chuckles)  that would tell the government 
particularly the immediate government to know that yes something has to be done to bridge the wide 
gap existing between entities that are within the same country. 

ZB:   yes  
PARTICIPANT7:  it’s a very good research. 
ZB:  thank you very much, thank you. So at this point I would just like to remind you that the information 

you've given me would be kept safe and secure according to the ethical guidelines for this study. Your 
data will be anonymised and the transcribed for further content analysis and will not be traceable 
back to yourself. If you have any further questions that you wish to ask me about my research, feel 
free to contact me, I will provide you with my contact details and thank you very much for your time. 

PARTICIPANT7:  you're welcome. Thank you 
*Audio recording ended* 

END OF TRANSCRIPT 
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*Started audio recording* 
 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB:  Good afternoon sir, 
PARTICIPANT8: Afternoon. 
ZB: as I have already introduced myself, my name is Fatima; and I'm a post graduate research student in 

the University of Hertfordshire. I believe you already understand the concept behind my research and 
what Digital Capability Maturity is all about. So, the purpose of this interview is to gain an in-depth 
understanding of your own perceptions as member of management within this institution as to what 
you think the elements that contribute to digital capability maturity are and more so how they impact 
the capability maturity of tertiary institutions. So, in answering the questions I'm about to ask you, if 
you can draw from your broad knowledge of the polytechnic environment and your own experience 
as the member of management within this institution, what element would you say contribute to 
digital capability? 

PARTICIPANT8: Thank you so much. Honestly, I've been looking forward to a day like this because I have always been 
thinking at how to improve our system and as an ICT person, I've always been looking at how we can 
use ICT to improve one of our core objectives/ core mandate which is teaching and learning. In ***, 
one of our objectives is to see how we can improve teaching and learning and to conduct research. 
So, coming to the first one that I just mentioned, digital capability that means how we can use ICT to 
enhance our core objective. In ***, firstly one of the elements that contribute to digital capability is 
funding. When you look at ***, It is important to note that we are a polytechnic not a university so 
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the funding from the federal government (we are under the federal government of Nigeria) is low 
compared to other institution and you know in getting this ICT infrastructure, it involves a lot of money 
so funding is a key issue. In fact, one may have a very intelligent idea and infrastructure to deploy in 
an institution but you may not get the funds for it. It is really a very big challenge. Secondly, from what 
I have observed over here, some of the ICT facilities available here have been poorly managed because 
of lack of expertise so there are no people who can manage these facilities so it's not just about getting 
the funds but also, do you have the capacity to manage the infrastructure. 

ZB:  is that capacity in terms of technical staff? 
PARTICIPANT8: Yes. Manpower that is what I mean. Technical staff. Thirdly, another challenge that we have is 

corruption. That is the inability to use funds in the appropriate way. Some people call it diversion and 
in ***, that has really brought us back, it has really caused serious challenge. So those are what I can 
say are the key factors that contribute to digital capability. One, I have spoken about funding. Two, I 
have talked about man power, to manage the infrastructure. Those are basically the factors that I can 
mention. 

ZB:  Okay. 
PARTICIPANT8: or do you want me to mention more? 
ZB:  I mean if you think of any others but if not, it's fine. 
PARTICIPANT8: Okay. 
Question 2: 
ZB: So, in your opinion, these factors that you've mentioned, how would you say they impact the digital 

capability maturity of this institution or of a tertiary institution? 
PARTICIPANT8: When you are talking about maturity, I think for the few ones we have got that I can remember vividly, 

the only major organization that really helped in using ICT to improve teaching and learning is World 
Bank. We got a World Bank project called STEP-B. It is establishing a centre for research and 
development - that's exactly what that project is about, they want to establish a world class, a centre 
of excellence for us. At that point, I remember the head of the project at that time said, well of course 
there's no way you can manage this kind of project without the ICT component, they asked us to 
provide internet. Initially it started with providing internet for the centre of excellence, but he thought 
of it and realized that one of the way the world bank go on projects is that they look at their immediate 
community and how this project can make impact, so they asked us to extend it to our immediate 
community, it shouldn't be limited to this centre alone but it should be extended to our environment 
here. 

ZB:   (Interrupts) other institutions? 
PARTICIPANT8: No, our institution. Then thirdly, we should try to look into our neighbouring community (because we 

have four campuses) to the main campus here, people around the neighbourhood should be able to 
benefit from that too. 
So, in that regard, they actually provided the fund, we were able to deploy the internet service for the 
community which provided the infrastructure, the radios, the routers and all that. And we were able 
to pay for the bandwidth from the service provider. I mentioned that the first factor is funding because 
once the project was completed and World Bank exited, there was a very big challenge in maintaining 
those infrastructures. I can authoritatively tell you that these infrastructures have dropped down to 
5%, they are dead. Secondly, the issue of paying for the bandwidth, it could not be continued, so 
presently everyone is using their own local internet, a modem of your phone for tethering. So, this is 
how we are presently sustaining it and it boils down to funding. And if you look at it, the funding 
coming to the management as an institution is very low and so there many be other pressures on the 
rector, and he give in to those other pressures above these ICT issues.  

ZB:  so just quickly you talked about the step-B project from the World Bank, when did that start? 
PARTICIPANT8: 2012 
ZB:  until when did they exit? 
PARTICIPANT8: 2015. 
ZB:  Okay. So, between 2012 and 2015, what progress did you make as an institution? 
PARTICIPANT8: It was very immense. In the sense that people can go online now and have access to materials, lecture 

notes. Apart from that students can also go online to get information about their assignments, 
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information about their tests, they can even have access to course materials from the best professors 
in the world. They can also watch and download videos online because they don’t have to pay for 
bandwidth, so its very easy for they, so that has really helped a lot. 

ZB:  What about since 2015 to now? 
PARTICIPANT8: Since 2015, we only continued for a year. After that year, we couldn't continue because the fund 

wasn't able to cater for it. Considering when the rector came in and he met backlog of debts that he 
has to settle sequentially. 

ZB: Asides from the issue of funding and maintenance, what impact would you say it had on student 
outcome and staff motivation? 

PARTICIPANT8: It really had an impact. Because when the internet was there, the motivation was fantastic. I can really 
tell you authoritatively because I was the one handling the facilities at that time. I got positive 
feedback from them at the time and even know people still ask saying about how we can bring back 
those day. Many of them even when they went for further studies outside this country, some went 
Malaysia, some went to England, and they realized that what we were actually deploying at that time 
is not quite different from what they saw over there, so the feedback was positive. Not only that again, 
even the student’s response to submitting their assignments, like I can tell you because I was a lecturer 
too at that time. I can use my own case study as an example. The response from my students when I 
give them their assignment and the kind of score that they get is better because they actually getting 
the real material that work for them. 

ZB: Yes, that supports them. Brilliant! Ok so we’ve talked about my funding; previously, you mentioned 
ICT infrastructure, so what effect will you say ICT infrastructure has on capability maturity? 

PARTICIPANT8: It has, its really fantastic in the sense that it helped a lot in ICT. It helped in prompt delivery, compared 
to the manual way of doing things. It also helped in achieving the core objectives, for example in 
teaching, it is easier for a lecturer to use a projector instead of writing or dictating for the students, 
this has aided a faster delivery of lecture. So, I can say ICT has positive impact on both teaching and 
learning. And maturity is that, I think I have explained it; the issue of funding has a lot to do with the 
maturity, because when the fund was not there, the project was stopped, the facility decayed and 
there was no replacement. 

ZB: and the last element you mentioned was manpower capability, so what impact will you say manpower 
has on digital capability maturity? 

PARTICIPANT8: It has a big impact. For example, let me give you a very simple example, like most ICT services were 
provided by an outsider, so it was not properly managed and the delivery was slow mostly because 
these consultants were also engaged in other things. We could not really get information from them 
at the exact time it is needed. This is because we also at the ICT department do not have the capacity 
to develop a website for ourselves and this was a setback that the rector noticed when he came on 
board (being a very intelligent and experienced person) who has lectured in different parts of the 
world; when he came in he realized that ICT is key in teaching and learning and research. He employs 
expertise who can really assist ICT in service delivery. Since then, I can tell you that our hospital that 
has been operated in Bamalli has now been ‘e’. When you go to the hospital now, you don’t need to 
go with your card, the doctor does his work electronically like prescriptions and other things. Apart 
from that we have personally developed and own website, the response we are getting from students 
are better in terms of the information the website should be using, it’s a dynamic one; providing the 
actual information that is supposed to provide to the immediate community. 

ZB: Ok! You talked about bringing contractors to support the ICT staffing in completing their provide work, 
are there any conversations that happen amongst management around ways of developing your own 
staff capacity? 

 
 
PARTICIPANT8: Yes. When the rector came in he employed some key staff who could assist in ICT service delivery and 

then the challenge we had was we didn't have enough manpower, so we had to see how we can do 
that locally. So we started organizing trainings for ourselves, the ICT made use of people that are 
coming for Industrial Training (IT) and we trained them in how they can assist us in doing the work and 
when there was a window to employ low cadre staff, that was done, few were employed for ICT. Now 



 

435 

 

with the competency of the key staff that we have, we were able to do local training and it has helped 
us improve on our functions. 

Question 3: 
ZB: Excellent. So, moving on the third question, which specific element would you say has the most impact 

on learning and why? For recap, we've talked about funding, ICT infrastructure, maintenance or 
management of the facilities, manpower capabilities and you also mentioned corruption. So, from 
those, if you were to rate the impact on learning which one would you say is the most? 

PARTICIPANT8: I think I will start with funding because if you have the capacity and ability to maintain those services 
and you are not corrupt, if the fund is not there how do you do it? It’s not possible. So, I will categorize 
funding first then then second thing is to talk about the issue of capacity; capacity of the technical 
staff. Can they really deliver? Thirdly, Maintenance, it is also very very important. Then lastly, I will put 
the issue of corruption there too. Yes, it affects! 

ZB:  Okay. So where would you place infrastructure then? 
PARTICIPANT8: Let me see, funding, competence, capacity then we have; I think It should be ICT and maintenance, 

we can combine them. Its only when you have the infrastructure that you can maintain it, so the 
infrastructure should come first or they can be combined together. 

Question 4: 
ZB: That’s all the questions I've got to ask. Are there any other opinions you would wish to share in the 

relation to my research on digital capability maturity? 
PARTICIPANT8: I think I've mentioned them. 
ZB: Alright. Sorry I do actually have one last question, so you talk about the world bank step B project and 

you talked about government funding, is that the only government funding that is received in this 
institution and in terms of government funding, do they provide you with any ICT infrastructure like 
internet or do they provide you with hardware as well or does it just include software? Do they provide 
support with training of the staff as well like what kind of things are provided as part of the 
government intervention and which government intervention has been provided, in the past? 

PARTICIPANT8: When we are talking about this intervention, firstly, government gives you fund. Secondly, we 
generate our IGR. To start with, let's talk about the federal government funding itself, for ICT they 
have an agency or an establishment responsible for that called TETFUND (Tertiary Education Trust 
Fund). Under that, a component of it is for ICT. They started with 10 million, if you are not able to 
access it, it drops down to 7.5 million. Like in the first year, there was no clear-cut guideline on how 
to access the fund, we using our need description of what do we really need and when we prepared 
the proposal and sent to them, there was no response from TETfund that year. In that regard, by the 
second year, it dropped to 7.5 million. We prepared another one for obtaining key software that will 
be of great help to our lecturers and students but we lost it again to 5 million. They also discovered 
that they have not given a clear-cut guideline so in view of that they asked us to access the entire 3-
year intermission, for the third year, it also dropped to 5 million Naira. What I'm saying is that when 
you get these funds, they actually specify what you are to use it for and that's another bad aspect of 
it, they should have allowed institution to use it for what it really needs. In our own case we have a 
developed website and now they are insisting that the funds be used for website development when 
we have other things to use it for. In our own regard we don't have funds to get appropriate 
infrastructures like the routers, radios and paying for the bandwidth. While what they are saying what 
it is meant for is website development and secondly ICDL (International Computer Driver License) 
training. That they believe that our staff should go for that, how we look at it as an institution in these 
days now people on their own have mad ethe effort. Even before getting to the level, they are coming 
to teach in ***, many of them have acquired this ICT experience so in that regard ICDL and website 
wasn’t our own priority but we’re not allowed it here. 
So that is one of the fund. Another fund meant for this is they give an overhead every month but that 
overhead has been dwindling, it has been dropping. So they expect from that overhead again. 

ZB:  is it still TETfund that provides this overhead? 
PARTICIPANT8: No, it is the federal government that provides it directly. 
ZB:  from the ministry of education? 
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PARTICIPANT8: No, from the office of the finance minister. So that fund is coming from them, the overhead that 
federal government is paying to every institution. 
Secondly, they know as an institution; we generate IGR for example school fees paid by students, 
that's where the head of institution also get funds from to be able to fund some of the projects that 
we have. 

ZB:  Ok, brilliant! I think I’ve got a good understanding. 
PARTICIPANT8: (Interrupts) I think I remember something I have not said before. Lastly, asides world bank we should 

be able to get support from foundations, individuals, alumni and others. The experience here has been 
very poor but I think in recent times, it has improved. We have just from a foundation in India on how 
we can provide virtual learning on this campus. We have started, presently as I’m talking to you now, 
we are conducting a training and it is really marvellous. The way it is now, it is has really made impact 
on the digital capability of ***. 

ZB:  How have you seen that impact? 
PARTICIPANT8: Yes, we have seen that impact one from the comments and how they were using the resources. An 

example is for instance now: lecture materials have been provided in the platform where lecturer is, 
how can I say, it is a replacement for lecturers' notes. So, it is very easy for students really look, it could 
take students a day or two, even a week to get lecture materials from the lecturers; but these days 
now everything is available online, on the intranet. They can actually go there and get this thing done. 
So apart from that, if there is a training that is to be conducted, for large audience it is normally a 
challenge. Now it can be conducted virtually, everybody can remain in their various location and 
actually attend that training. 

ZB: So, one last you just mentioned, you said people's comments actually help, so do you actually obtain 
feedback from learners after trainings and use it? 

PARTICIPANT8: Yes, we process the feedbacks to see how we can improve and provide a better service for our people 
because our overall goal is our core mandate on how we can improve teaching and learning, and 
actually improve in conducting research. 

ZB: Thank you very much Doctor. I appreciate you participating in my study and taking your time to share 
your opinions with me. Thank you so much. 

PARTICIPANT8: Thank you so much! 
*Audio recording ended* 

END OF TRANSCRIPT 
 

Interview Transcript 9 
Date: 9th March 2020 
Time: 2:54 pm   
Duration: 18.38 minutes 
Interview transcript between ‘PARTICIPANT9’ and interviewer 
____________________________________________________________________________________________ 
*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB: Ok good afternoon sir, my name is Fatima Zarah Bello and I’ve already explained a little bit about my 

research to you and what digital capability is all about. So the purpose of this interview is for me to 
get an in depth understanding of your perceptions as the dean of this school and as a stakeholder on 
the elements that contribute to digital capability and also the impacts that these elements have on 
the ability of the institution to mature. So in answering the questions that i'm about to ask you, you 
can draw for your broad knowledge of the tertiary education environment and also from your 
experiences as the dean and someone who recommends to the members of management on certain 
decisions, what elements would you say contributes to digital capability? 

PARTICIPANT9:  thank you very much, there are very many elements within the concept of tertiary institution that 
would impact digital capability. First and foremost, the most fundamental I think is the cost of 
procurement of digital equipment; at times the cost is huge and within the long run there is an 
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advantage. Another thing is the cost of training and retraining of staff, mirage of areas of digital IT 
knowledge for example, to procure the digital equipment, they can't work for themselves, so people 
need to tarin the staff to be able to work with them. So cost of procurement, cost of training and 
retraining and the political wheel. 

ZB:  political wheel?  
PARTICIPANT9: yeah, the political will also. 
ZB:  what do you mean by political will? 
PARTICIPANT9: Yeah, even if the procurement cost is high for procuring the digital equipment, if you have the political 

will sometimes it will.. its just like it has a long run advantage. Initial cost is high but along the line, the 
cost of running manual systems and other things overtime will overshadow the cost of the initial 
procurement of the digital equipment so its also the need to have the political will and understanding 
the advantages, the merits of using the digital equipment and then another factor also… 

ZB:  yeah 
PARTICIPANT9: I made mention of political will from the management. 
ZB:  yes  
PARTICIPANT9: and then commitment and willingness from the staff to play along because a lot of them have phobia. 

Phobia could be viewed in two perspective; 1. some believe that with the introduction of these 
facilities, some people will be out of jobs within a short period of time if you look at it from that angle. 
2.Then another angle some feel that they are too old to key into these kinds of things at this age. There 
are also many concomitant factors too, like the environment. 

ZB:  okay,  
PARTICIPANT9: which has to do with electricity supply also sometimes. 
ZB:  Any other factors that you can think of? 
PARTICIPANT9: Yeah another factor that is there.. is.. we call it the digital appreciation, it's the appreciation of the 

people. You know if you appreciate that these kind of thing will help you and also the system, no 
matter the cost, no matter the political will even towards professional development, one could key  
in. 

ZB:  yeah 
PARTICIPANT9: like many of us now, use our own resources to be able to improve ourselves as part of our continued 

professional development. So we have the appreciation like we appreciate them that this thing is good 
for us so we don't have many staff that do..  

ZB:  okay so is that something that you do personally or is that something that the institution provides ? 
PARTICIPANT9: Yeah, the institution do provide from time to time but look a the size of the institution and the time. 

At times we are up to 3000 staff and maybe a short training consist of maybe 40 - 50people, so look 
at how long it will take to train everyone and after that you know retraining maybe perhaps. A few I 
can say have the appreciation that maybe this thing is good for me, and without it I cannot not move 
with time. Now digital knowledge, IT background is nearly becoming like the ability to read and write. 
In the near future, if you don't have this background it's as good as you cannot read and write. 

Question 2: 
ZB: okay, so onto the next question, in your opinion how do these elements that we've just discussed 

impact on the capability maturity of the institution, tertiary institution? 
PARTICIPANT9: yeah we have a lot of them 
ZB:  ok can you describe some of them? 
PARTICIPANT9: mostly negative. 1. without these the institution would find it mostly difficult to find it's rightful 

position among the committee of tertiary institutions. I know very recently many of the university 
rankings, those that rank high had that advantage too.. I hear that University of Jos came first in the 
university ranking in Nigeria. They had that purposely because of digital you know.. university of Ilorin 
, *** too. 

ZB:  okay 
PARTICIPANT9: so without that you're nowhere to be found within the committee of tertiary institutions which is a 

sort of mark up  even if you're ranking below. Secondly, it makes a lot of things slow. You would have 
to use paper and pencil to do some of the things that ideally you could have just one or two lines send 
it via email, you have that advantage. We also have the disadvantage of slowing the process, the 
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process would be slower if you have to do, send the mail runner to take things and transparency also, 
things would be transparent if all the students, since we are having equipment’s now, I also have to 
mention that there is a lot of improvement. But transparency in the sense that whatever records, 
financial records would be made available and would be clear and understandable to everybody. 

ZB: so what about impact in the sense of training and retraining what ... you say I’m just drawing back 
from the answers that you gave that you gave to the first question 

PARTICIPANT9: yeah the procurement, training and retraining are somehow interwoven because the equipment’s are 
not  so.. that factor would not make the training so elaborate as we do say but if the equipment’s are 
there somehow, there are trainings on going but the size od the training even now, there is an IT 
training going on but the size of the training because some of the equipment’s are not there, they are 
only in offices like ours. I know the management has made effort also to provide chief lecturers 
sometimes with laptops. Most of them have not been trained on how to use it, I remember one of the 
lecturers was saying they gave him a laptop without a manual, thinking that he would need the manual 
to know how to operate a computer. So the training and retraining is a bye-product of the availability 
of the equipment. So government is making effort even without the equipment to train people 
probably to come with their personal laptops, a few others that are privileged to have the office 
laptops, even the few that we have, some of them are not up to date some have to use their own 
personal laptop. So if you look at all these, they have an impact on the institution. Even in the delivery 
of instructions, teaching, they carry notes, papers, make power point slides, temporary instruction, 
even give students sites to the materials they can get it. It’s even... lack of digital capability is even 
making, is even impacting on time management. If I would use 2hrs to deliver my instructions with 
digital support, without that maybe I would use half of the time dictating notes and some other things. 

ZB:  okay 
PARTICIPANT9: that’s all, time management as well. 
ZB:  you talked about the political will? 
PARTICIPANT9: yes until now, the management have shown some commitments to that, you know because of the 

cumulative... The key of the yeah, the impact would come slowly. You know generally, educational 
growths are slow 

ZB:  yeah 
PARTICIPANT9: maybe they have started now, maybe the impact would show over time, not necessarily immediately. 

Political will and the sustainability also. If you have an administration that has a political will, that 
administration leaves and another one comes onboard not showing the same commitment or even 
better, it’s a kind off ‘kick forwards, kick backwards’ as well. 

Question 3: 
ZB: yeah erm ok what else… ok we’ll move forward to the next question, in your opinion which elements 

have the most impact on learning and why? 
PARTICIPANT9: the training and retraining, you know why? 
ZB:  why sir? 
PARTICIPANT9: because even without the equipment, if people have trained (have received training) some of them 

would have voluntarily purchased some of the equipment and they can use them, seeing the 
advantages they derive from making their instruction and lecture notes. So training and retraining are 
the most important because you can procure if you don’t train people, but if you train people, say you 
train 100 people, 50 may have the will to go and purchase the equipment; the ones they can use and 
they can start using them. I know some of our lecturers that prepare slides for the students and even 
some are even gingering their own students to submit assignments through a kind of link, through 
websites etc. by that they are even making the students also to start learning. So training and 
retraining, it’s just like knowledge, if you have that knowledge you can even train and retrain more 
staff  both staff and student anyway, but you know the teachers/ lecturers that are trained, their 
training can also impact on the students 

ZB:  exactly 
PARTICIPANT9: can cascade down to the students 
ZB: yeah ok, so training and retraining is most important, what would you say is the next most important 

after that? 
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PARTICIPANT9: next most important is availability of equipment and electricity supply sometimes. This is a factor 
wherever you go in Nigeria. Equipment is one factor, second is electricity supply. For instance this is 
office hour, there is no electricity and there is nothing I can do. If I’m at home now maybe I could use 
my small generator 

ZB: yeah ok, so of the things that we discussed which you know was cost of procurement, training and 
retraining, political will, commitment and willingness of the staff, environment, digital appreciation, 
keeping up with the continuous professional development, keeping up with technology which would 
you say is the least important 

PARTICIPANT9: the least important is the appreciation because that can be built into the others like when you’re being 
trained by your institution, the appreciation would come gradually, spontaneously on its own, it will 
come. 

ZB:  yeah 
PARTICIPANT9: for instance if I don’t know anything about IT but there is a training, and I go and listen even if I don’t 

have a computer, somewhere along the line, the advantages of digital appreciation is mentioned, that 
would now give me the appreciation that you know computer can do this, not knowing how to use 
the computer but I understand that with computer you can do this, with computer you can cut cost. 

Question 4: 
ZB: erm yeah really… ok so unto the last question, which is asking are there any other opinions that you 

would wish to share in relation to my research which is on digital capability maturity in tertiary 
institutions? 

PARTICIPANT9: yeah, what I have to share is that this is a good research, very well. The little I want to share is that 
this digital capability, there should be an overhaul of all computers used in tertiary institutions, to 
infuse all these teacher capability even in professional examinations and others. Like now you see 
parents have being crying when the CBT was introduced by joint admissions matriculation board 
(JAMB). Overtime now the students are getting over it. Any student that sits for this exam would have 
had a little knowledge of at least how to open, how to answer questions on the screen, and that’s 
something. So the same thing here with us if it is built into our curriculum, that you have to go to this 
site, download this material, download this and that, by that people would start learning and gradually 
it will add up. 

ZB:  ok  
PARTICIPANT9: so the review of the curriculum to include most of these, curriculum review to include digital capability 

somehow. It will help.  
ZB: ok so that is all the questions I have to ask unless you have any other questions for me then we can 

call the interview to a close. Thank you very much for your time and for willing to participate in my 
research, I really appreciate that. This is to remind you that the interview will be anonymized and your 
data would be held under the regulations observed, ethics and protocols. If you have any further 
questions please contact me via my contact details, thank you. 

*Audio recording ended* 
 

END OF TRANSCRIPT 
 

Interview Transcript 10 
Date: 9th March 2020 
Time: 3.35pm 
Duration: 24:02 minutes 
Interview transcript between ‘Parti'ant10’ and interviewer 
______________________________________________________________________________________________ 
*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB: Good afternoon. My name is Fatima Zarah Bello and I'm a post graduate research student at the 

University of Hertfordshire. I believe you've already received the participant information sheet telling 
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you what the research is about and what digital capability means. The purpose of this interview is to 
gain in depth perception of stakeholders like you in the tertiary institution setting and understand 
what your opinions are towards elements that contribute to digital capability and how these elements 
impact on digital capability maturity. So in answering the questions that I'm about to ask you, If you 
can draw from the broad knowledge of the tertiary institution environment and also from the 
experiences you've had as the Dean of student affairs within this institution, what elements would 
you say contribute to digital capability? 

PARTI’ANT10: Thank you. I just want to start on this background that if you're doing your research on digital 
capability, it should be digital capability in education because the research should be more centred on 
students of *** and students of ***, when we talk about digital capability, there are a lot of factors 
that hinder the digital capability of *** students ranging from lack of adequate technological facilities 
such as the computers. Another factor that affect the digital capability of students again is the lack of 
adequate knowledge of the technology by the academic staffs who are supposed to impact this 
knowledge to the students. Another factor I want to tell you is the policy implementation of the 
institution. I want to inform you that as a statistics lecturer from my department, I find it very difficult 
in inculcating or impacting knowledge to students who are supposed to be practically oriented with 
respect to statistical analysis, instead they are more interested in the theoretical aspect of it that is 
the analogue part. When you ask a student to design a simple chart, he would want to use his pencil 
and paper to design a simple chart and research has gone beyond that, the knowledge has gone 
beyond that. So, if at all most of the lecturers of this department have this basic knowledge of 
statistical packages even if it’s ordinary excel, the students will tend to learn more. So that is why I'm 
saying the lack of technical know-how by the academic staffs will impact the knowledge of 
computer/ICT/technology into the students of this various departments also affect the students. Like 
in computer science if I may tell you, I used to even crack a joke with them that the roadside/normal 
business centres that offer diploma in computer science are better than them because a student of 
computer science would graduate without having a basic knowledge of even a single program, they 
would rather go to the roadside and learn how to design a program. So, these are some of those 
factors that affect or hinder the digital capability of students. I want to tell you, out of 100% it is very 
difficult you get 30%-40% who are very good technologically with respect to the digital capability. 

ZB:  Okay. Any other factor you can think of or should we move to the next question? 
PARTI’ANT10: No. So far so good these are the most. 
Question 2: 
ZB: Okay. So, in your opinion although you've mentioned the impact that some of these factors have but 

the next is how do these elements impact the digital capability maturity in tertiary institutions? You 
explained about using technology on the students using excel. Can you go into a bit more depth from 
what you mean by policy implementation? 

PARTI’ANT10: o thank you, the policy implementation, for example in the past we had a lot of rectors come into *** 
and leave. There was a time one of the rectors said every lecturer must be ICT compliant, they must 
have a certificate in word to enable you impact the knowledge better to our students. I remember 
vividly that time as lecturers were running around to get a diploma certification. You can see that it 
was a policy that came but the policy needs to go deep down asking, checking, come, test. The lecturer 
that is about to be impacting using technology, should be able to operate a particular technology, 
even if it is an ordinary computer. But the policy implementation, that time the policy did not go down 
well because some of the lecturers just went to the roadside to get a certificate and even if you give 
them a computer to work on they would be picking the buttons, meaning the policy has succeeded in 
making the lecturers get a certificate in ICT but it has not succeeded in making them understand the 
actual need of that certificate. Why were they asked to go and get that certificate? They don’t know! 
That is what I'm saying when we talk about policy implementation, I'm very proud of Professor Idris 
Bugaje who is a student-oriented lecturer, there was a time he suggested we go digital and stop paper 
communication with the university. I don’t need to send a messenger, and it eased communication. 
That is number one. Number two, you can see the last conference they conducted, the conference is 
not even for the lecturers, it is for the benefit of the student. Even if your lecturer is not around, he 
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can be wherever he is and communicate with the student. These are part of the policy I have been 
telling you that the management is trying to implement. 

ZB: Okay. So, while they are trying to implement, are there any digital program that are running at this 
institution at the moment? 

PARTI’ANT10: Digital what? 
ZB:  Digital program. Are there any program digitally... 
PARTI’ANT10: (Interrupts). No no no no no. We have only a course known as computer science. I keep telling my 

students here that there is a difference between a computer scientist and a computer programmer. 
So, there is no specific course that has to do with ICT in ***. 

ZB: Okay. That was policy implementation, how about the knowledge of staff and how that impacts on 
digital capability maturity? 

PARTI’ANT10: Let me just tell you. The ***, if not now that the rector is trying to change the psyche of the 
environment by bringing in new crops of lecturers that are not analogue, that are into the digital world. 
I remember in those days when I came into the department and started teaching my students with 
the computer, most of the lecturers were looking at me as an enemy trying to take away what they 
know how to do very well. Now in my department, students no longer carry out their analysis 
manually, they carry it out using statistical software that are ICT compliant and this is a plus to my 
department. 

ZB:  So that kind of hits on knowledge of the staff and also using technology. 
PARTI’ANT10: Yes. Most of the staffs are analogue. So, what we are trying to do with this latest conference 

conducted, you can see what they did, from each of the departments of ***, 2 lecturers were invited 
for the conference. These two lecturers would come back to the department to impact that knowledge 
to the various departments. So, invariably the departments are changing from analogue to digital. So, 
you can see this is one of those achievements of Professor Idris Bugaje and all is student centred. 

ZB:  Okay. Do you get any feedbacks from the students with regards to some of these...? 
PARTI’ANT10: (Interrupts). Yes. They will you themselves. 
ZB:  Is it in the form of a questionnaire and how is that feedback used? 
PARTI’ANT10: There is what we mean by feedback studies of some of our students. You see I have more knowledge 

of computer science and statistics because we used to be together. I knew students who had gone the 
extra mile to learn about ICT and are doing very well in the labour market. Recently, some of our 
students developed a software in computing examination results from the department of computer 
science that guy won an award. He went the extra mile and has learnt those things not within the 
walls of the polytechnic, although he graduated from ***. Then if you come to my department I have 
about 5 students who have graduated here, they have gone to *** they are even first class graduates 
now, lecturing there and they were able to make this because digitally. 

ZB: Okay. And the last question I would ask for a bit more in-depth and understanding of is you talked of 
lack of adequate technology. 

PARTI’ANT10: Yes, I just want to buttress on that point. You see when we talk of lack of adequate technology, you 
see: -1. *** is not networked: - You can see my smile modem that I use here, if you go to various 
offices you would see they have one of these. If at all we had access to internet without having to go 
out to buy anything from anyone, it is a plus to us. 2. Our lecturers find it difficult to access network if 
not for the android phone and they don't make use of it the way they are supposed to academically 
to boost their knowledge so that the students would benefit from what they are doing. 

ZB:  How are they making use of it...? 
PARTI’ANT10: Yes, as an academic staff, if you have a laptop and you want to use it for a particular knowledge. You 

are supposed to use it in line with your field of study so that you can impact positively to your students. 
I was to present a paper on time management and entrepreneurship, so I was telling one of that 
students that he could plant maize today and it would germinate in 2 weeks and he was surprised. I 
explained that there are technologies now which can make that happen. If he was an Agricultural 
technology student it shows that their lecturer has not been teaching them based on modern trends, 
to know that I can plant my crop today and it would cultivate it in two weeks just as it happened in 
Israel and others places. There are a lot of things they don't know and this is why I said the lecturers 
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are not adequately using the technology to impact the knowledge of their field of study to their 
students. 

ZB:  Yeah and even to upscale themselves because they are not aware of the new technologies. 
PARTI’ANT10: Yeah. 
Question 3: 
ZB: Okay, brilliant. So, unto the third question which is, in your opinion which specific elements have the 

most impact on learning and why? 
PARTI’ANT10: The most specific element that has the most impact on learning is: - 1. I want to tell you the network, 

the technological network. For instance, in my own field, you can go to class and produce some books 
on SPSS designs and what have you. Students look as this SPSS as very difficult but immediately I 
produced the book, I showed them the steps on how to compute statistical analysis without looking 
for anyone to do it for you and all them are rushing it, even from the western part of the country 
because I have simplified the problem. This is pure technology but in theory. I explained things like 
how to design a questionnaire and so many more. I even used some of my lecture notes from my post 
graduate school, I even carried out some analysis by myself so that whoever comes to me will find it 
very especially when I give you this textbook, then you would not even need me again. These are the 
things I'm trying to pass to a lot of people. These are the things we expect our lecturers to do but they 
are not upgrading themselves technologically. That is why I said the adequate use of network is 
important. Then there is the negligence of the student towards learning, we have to improve of the 
negligence of the students towards learning. 

ZB:  what do you mean the negligence? Are you talking about their attitude? 
PARTI’ANT10: Yes, their attitude towards learning. Students no longer take copying notes seriously, they use 

technology here by snapping the notes but in this case the technology is being used wrongly. They do 
not perform adequate research even when they are using their phone. These days one can have a 
lecture on their phone and teach themselves, but they don't do that. I personally still watch videos, 
understand these videos, try to learn from them and come back to teach my students in the class. 
These are the things students should also do but their attitude now is negative towards positive 
learning.  

 They kept snapping, selfies, portraits snapping pictures and all these thing affects their learning. 
ZB:  and is this something that you would say you battle with in terms of delivery learning? 
PARTI’ANT10: Yes. 
ZB:  Okay. Of the things we have discussed which will you say is the least important? 
PARTI’ANT10: The least important has to be the inability of the student to use the technology they have in improving 

their knowledge. So, I'm advising that the student should make sure they grab the modern technology 
so that it would improve their way of learning. 

ZB: Okay. How or where would you place policy implementation from the least important to the most 
important? 

PARTI’ANT10: Policy implementation? 
ZB:  Yeah, how would you place that? 
PARTI’ANT10: Policy implementation should be the most important not the least important. 
ZB:  (Interrupts) Even more ... How about ...because we've got technological network as the important. 
PARTI’ANT10: Yes. You see in terms of technology know how; the lecturers are not having an in-depth knowledge of 

the technology in order to impact knowledge but there is what we mean by push. Do you know what 
I mean by push?  

ZB: (shaking head) No. 
PARTI’ANT10: A push is when a policy is being implemented, let there be a follow up study. I have sent you to learn 

something, just like these people they sent for a workshop, these people will have to come back to 
the department to teach the departmental members. Then in teaching the departmental members 
we aught to have like 4 or 5 that are very good in what they are taught. Those that went to learn at 
the conference and their ability to pass the knowledge to their fellow staffs and the inability to pass 
this knowledge should be sanctioned. There is a rule that says if you are sent on a conference or 
workshop and you are unable to pass the knowledge you are supposed to have learnt then you will 
be charged as untrainable. An untrainable staff will have to find his way out of the institution. If there 
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is a stringent policy that would work on this, everybody will sit tight and they would make sure they 
understand. There is a story I tell my student about a statistics professor in the UK whom I read his 
research, he taught them manually and gave them an assignment. One of his students used excel to 
solve the assignment and the professor failed him. So, he went to report at the senate saying he got 
the right answer and the professor failed him. The professor was summoned and questioned and he 
said he taught the students manually while this student answered the assignment digitally. The senate 
judged the case telling the professor that it means the student is ahead of him and he is supposed to 
be ahead of the student. The professor came back to the department, taught a set of the students 
digitally and taught another set manually. It turned out that the first set of students did way better 
than the second set. It further went to prove that students tend to learn faster using technology than 
using the old method of teaching. Which is much more difficult. That is why I'm telling you that if a 
policy is introduced where it is compulsory for all these things to be learnt with the use of technology, 
we will sit tight and we would learn it. Then the technical know how will now follow. 

ZB:  So, policy implementation would come and as the most important? 
PARTI’ANT10: Yes, as the most important. 
ZB: Okay. Got that. Going back to something you mentioned, you talked about noticing the difference in 

students' grades using technology, is that something that has been noticed within this institution? 
PARTI’ANT10: Personally, in my classes, I notice that some of my students who are doing very well in statistical data 

analysis, are not doing very well in class. Statistics is basically about the practical aspect and not the 
theory e.g. the ability to administer and interpret the data being given to you that is what makes you 
a very good statistician and not just your ability to solve a statistical theory question. You could get 
your distinction but when you get to the labour market and you are asked to define standard deviation 
and you wouldn't be able to define it. In this case if you are given a formula to solve a problem you 
would be able to do that but you cannot define standard deviation and that is where the professional 
statistician comes in. 

ZB:  So, does that mean it has positive and negative effect on learning? 
PARTI’ANT10: Yes. In terms of learning you have to be a little bit good manually and that is what would upgrade you 

to the digital. 
Question 4: 
ZB: Okay, brilliant. I think that is all the questions I have to ask you. The last one is just to ask if you have 

any other opinions that you would like to share in relation to my research on digital capability maturity 
in tertiary institutions. 

PARTI’ANT10: My opinion would be, since you talk about digital capability, I know what you mean by digital capability 
is maturity -that ability of institutions to hold on to a longer period of digital capability if I understand 
your question in that aspect, in that case, based on my preamble I was telling you on policy 
implementation, if there is a very good policy on ground, *** would prescribe a particular laptop for 
every lecturer. Then there should be adequate network, conferences for academic and non-academic 
staffs that would create a challenge of new things that these staffs were able to develop, this is what 
makes them researchers and academics. These are those things I want us to improve on to maintain 
the maturity because it would lead to sustainability. 

ZB: Okay brilliant! That’s all the questions I have to ask you so if you don't have any other questions for 
me then we can call the interview to a close. I would like to thank you very much for your time and 
reassure you that your data would be kept safe and secure. Thank you!  

*Audio recording ended* 

END OF TRANSCRIPT 
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__________________________________________________________________________________________ 
*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB: so good afternoon, as I’ve already introduced myself, my name is Fatima Zarah and I’m conducting a 

short study to gain your perceptions on in-depth.. I mean to get some in depth perceptions on tertiary 
institution stakeholders about what they feel are the elements that contribute to digital capability and 
the impact that digital capability has on tertiary level institutions. So when answering my questions, if 
you could draw from your own personal experiences as a head and your experiences in decision 
making within this institution, what element would you say contribute to digital capability? 

PARTI’ANT11: you're welcome, the digital capability in this place, first most we have to understand that the 
institution is a government institution and so the management have their decision and choice of what 
they want to happen, like of this institution just like you said personal experience, I said earlier it's a 
new department in this institution so ICT is already coming up gradually from the installation of the 
internet to development of software that can handle the portal, the websites and so on. This took 
time because the government  policies have affected it, poor funding have affected it and choice at 
times from the management and also poor installation has also affected it but with the coming of this 
management, we were given the opportunity of upgrading the network of this place which is now 
accessible at all departments and directorates since the internet is a tool that students use, lecturers 
use for their research work and teaching also and still coming up just like I’ve said. We just posted the 
website and the portals are still under construction. One of the factors also (elements) that is affecting 
it negatively is funding for example if subscription is over if there is no funds for renewal, it can bring 
a stop the flow of the internet and the hosting of the site 

ZB: okay so are there any other elements that you would say contribute to the digital capability apart from 
the one that you've just mentioned? 

PARTI’ANT11: yeah, apart from poor funding, we have poor attitude or inadequate knowledge of ICT around, a lot 
of people are yet to fully enabled as in well informed about ICT itself, what it does, how they can use 
it, so a lot of training have to be done to enable and then the modems being used are also some of 
the factors that can affect ICT. The impact of the ICT even at the level we are, some people are finding 
it difficult to access the internet because of poor facility  

ZB:  yeah  
PARTI’ANT11: so there is upgrading of facilities to cope with what we have around they would be able to enjoy the 

facility  
ZB: ok so in your opinion, some of the elements that you've just mentioned which of them would you say 

impacts the capability maturity of this institution? you know the ability of the university to 
continuously improve or continuously progress  

PARTI’ANT11: yeah if we can have continuous funding, trainings and then constant power supply then we would 
definitely get matured day by day  

Question 2: 
ZB: Ok so the funding, training and constant power supply, can you tell me a little bit more about how you 

feel it impacts this institution 
PARTI’ANT11: concerning? 
ZB:  As in the funding can you just elaborate on how funding impacts (interrupts) 
PARTI’ANT11: yeah it has been improving that’s why we just started and moving at this snail speed. You know the 

funding now is improving, previously there was no money; if we have to do this no money nothing 
was happening  

ZB:  okay 
PARTI’ANT11: then gradually we are able to get the restoration of the internet though it's small, now we are 

yearning, and we are talking to the management to give us a bigger bandwidth, you know that also 
involves money  

ZB:  yeah  
PARTI’ANT11: so if we can get constant supply of money to give us the adequate or what is actually required of this 

community, we would appreciate it 
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ZB:  and then a bit more about training, so what impact does training have, what kind of things have been...  
PARTI’ANT11: yeah training like I said earlier you know we are just starting, just like I have said, we are just how 

many, a lot of them apart from me who is ermm a master holder in computer and information 
technology, they other ones are still like diploma level so they cannot do much so if we can get more 
hands, then trainings which we think collaborating with *** would help us in that area which we are 
already doing.  

ZB:  yeah  
PARTI’ANT11: so trainings on how to handle ICT equipment and issues generally and then giving us more hands, it 

would help this department to grow and to give a matured ICT in this place  
ZB:  okay, and then constant power supply, so power supply has been a barrier? 
PARTI’ANT11: yeah power supply has been, like now you can see there is no light. The standby generators are not 

up maybe due to still funding, if they are being fueled they should be on by now. So partly some of 
this elements could be from government, some partly from management 

Question 3: 
ZB: yeah okay, we would move on to the third question which is; in your opinion which of this elements 

would you say has the most impact on learning and why? 
PARTI’ANT11: just one? 
ZB: no, as many as you want or even from some of the things you’ve mentioned, just say which ones are 

the most the most impactful and which ones are the less… 
PARTI’ANT11: for me, adequate funding and then adequate power supply or let’s say constant power supply because 

these gadgets are almost 100% reliable on power, anyhow either solar… 
ZB:  so you have hardware and gadgets available within this institution? 
PARTI’ANT11: yeah and then we need adequate gadgets also, upgrading some of them to maybe bigger capacity like 

that and a good data center to be able to accommodate as the institution would keep growing  
ZB: Yeah, o what would the data center ermm... How would you say the data center would contribute 

towards digital capability and what impact would that have for learning? 
PARTI’ANT11: yeah you know with the data center, if we start operating CBT here it would be a good one to 

accommodate the data base of this place and it would support the CBT center whereby students can 
take their exams online, lectures online etc. 

ZB:  yeah okay, earlier on before we started the interview, you mentioned something about  NITDA  
PARTI’ANT11: yeah NITDA as an agency, they’ve been supportive to institutions such as this, to initiate and the ICT 

department even in this institution was done by NITDA  
ZB:  who are NITDA, as in are they a government agency? 
PARTI’ANT11: yeah, just like NCC. I’m trying to remember the full meaning of the acronym, it’s a national 
body/agency 
ZB:  yeah it’s  National Information Technology Development Agency  
PARTI’ANT11: they are serving the responsibility of controlling all these ermm… 
ZB:  yeah okay, so they’ve… would you has they’ve positively impacted this institution? 
PARTI’ANT11: yes, for them to start this particular unit that has taken us to this level 
ZB:  yeah ok, have you had any other support from any other…? 
PARTI’ANT11: yes like NCC, they’ve given us some systems which enables the lecturers to use in carrying out their 

research, laptops, tablets, yes so they have also contributed though we’ve already requested again if 
they can give us because the last one they gave us some years back. So if we can get constant support 
from these kind of agencies to keep us going  

Question 4: 
ZB: okay so we move on to the last question which is just to ask if there are any other opinions that you 

wish to share in relation to digital capability in tertiary institutions? 
PARTI’ANT11: yeah so seeing all these elements negative which have been affecting the growth of ICT into maturity 

in this place and that’s why we are now collaborating with *** to give us support to get strength in 
order to move from this level to the next as in getting trainings, then upgrading of the networks and 
even the software design  

ZB:  okay do you collaborate with them in terms of other things outside of ICT support  
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PARTI’ANT11: yes, you know when you talk of a training institution such as this, you cannot keep the library aside. 
When we are talking of library, there are lots and lots of information on the internet so the library can 
be sharing resources with that of ***, to make our own library come up  

ZB: okay interesting ermm. You said most of the elements you talked about have been negatively 
contributing, what would you say could be the positive contribution that some of these elements can 
have towards this institution? 

PARTI’ANT11: if they are been made available 
ZB:  okay  
PARTI’ANT11: yeah it’s going to take us to a more matured level in the ICT, you can see us in the nearest future 

having a very big bandwidth, subscriptions in terms of internet supply, then power supply you know 
if we can get very good power stands that can give us light if NEPA fails, then just like I’ve spoken 
about training, you know constant trainings, upgrading when new things are coming to carry the place 
along, you know it’s going to impact very well in this very place which we hope *** would help us a 
lot in that area. 

ZB: ***? Okay… (ermm what else). 
So would it be fair to say or am I right to understand that all the elements that we’ve discussed have 
a negative contribution but if adequate and if developed, we then have a positive contribution? 

PARTI’ANT11: yeah  
ZB: okay, I think on my part that’s all the questions I have to ask. Do you have any questions or any other 

contributions that you wish to make based on some of the experiences that you’ve had within this 
institution? 

PARTI’ANT11: yeah I have had about this internet society, have you had about it? 
ZB:  no I’ve not  
PARTI’ANT11: whereby they assist institutions like this  
ZB:  okay? 
PARTI’ANT11: so that this internet issue will not be an issue as in if *** is strong you know they can allow us use part 

of their internet so that it can elevate us in learning, in research work,  
ZB: ok if you lean on them, do you have plans in terms of this institutions strategic plan, you know what 

the management have in plan for growth, do you have plans in making sure that you’re able to sustain 
yourself independently? 

PARTI’ANT11: yeah we do but since we are starting, if we can get such societies to come up and give us leverages in 
this kind of area, it would go a long way in helping us get established since we have a small one already. 

ZB:  so prior to your collaborations with ***, you did not have access to the internet? 
PARTI’ANT11: we did, just epileptic. 

So we hope that if there is continuous funding, we would soon subscribe maybe go to a higher one, 
better one that can carry everybody maybe a 3/4G together to cater for everyone  

ZB: okay perfect. So if you’ve got no more questions, we would call the interview to a close, thank you 
very much for your time and I would just like to remind you that all the data that you’ve given me 
would be kept safe and secure and according to the ethics, protocol numbers that I have provided you 
and the data would be anonymized and not be back traceable to yourself and it would be use for 
content analysis then to produce a report.  
Thank you! 

PARTI’ANT11: you’re welcome. 
*Audio recording ended* 

END OF TRANSCRIPT 
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_____________________________________________________________________________________________ 
*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB: good morning Mr stan, as I’ve already introduced myself, my name is Fatima Bello. I’ve introduced a 

little bit about my research to you and thank you for agreeing to participate in my study. 
PARTI’ANT12: you’re welcome  
ZB: thank you. The purpose of this interview as I’ve explained is to understand or gain an in-depth insight 

into stakeholders like yourself, your perceptions on what elements contribute to digital capability 
maturity and also how these elements might impact tertiary institutions of learning and so as I’m 
asking you these questions, I would like you to draw on your broad knowledge of the tertiary 
institution setting and from your experiences on being a member of management in this institution. 
What elements would you say contribute to digital capability? 

PARTI’ANT12: thank you Fatima for allowing me to participate in your research work. To go straight to the questions, 
I would say the elements that contribute to digital capabilities include ICT okay? 

ZB:   yes sir  
PARTI’ANT12:  also as a technical institution I think one other thing is innovation, our institute finds it a very important 

element of digital capabilities. Another is (how do I explain) it has to do with power point, media sort 
of element that has to do with imaging. 

ZB:  okay  
I don’t know but for me, this are some of the elements I think contributes 

ZB:  okay. So, when you say ICT, which part of ICT do you mean specifically because ICT is quite a broad 
term that includes... 

PARTI’ANT12: yes it’s more of the technological aspect of ICT. ICT being information, communication and technology, 
the technological aspect of it that has to do with developing programs for design purposes and how 
we can communicate with students using those design software and how that software could actually 
help to develop student capability in their work, so that I think is the aspect that concerns us the most. 

ZB:  okay  
PARTI’ANT12: yes  
ZB:   okay, any other elements that... 
PARTI’ANT12:  of course, the other element has to do with how you access information through... in the library, we 

call it E-library, so that again is another element that as an institution, it’s very key to learning 
Question 2: 
ZB:  okay. In your opinion, how do these element impact digital capability maturity in a tertiary institution, 

so some of these elements you just talked about, what impact do they have? 
PARTI’ANT12:  great impact because learning in 21st century requires that both the lecturers and students are able 

to use these elements effectively to impact on learning. So specifically, there are certain aspects of 
learning that have to do with all these elements, let me say learning in this modern society has to 
utilize these elements for effective teaching and learning process because generally we would not be 
able to impact on these students learning except to utilize this tools or elements effectively with 
regards to helping them to develop their ideas and to be able to bring such ideas into real practise in 
terms of developing models or their projects which automatically will help in developing their skills 

ZB:    yes 
PARTI’ANT12:  okay so the impact really is to enable the students develop their ideas unto bringing out products or 

let me say prototypes that could be internationally accepted, we cannot go back to developing 
prototypes and products manually which is always difficult to step up to international standards, we 
need to be able to step up to meet up with international standards if these elements are not utilized. 

ZB:  okay. Can expand a little bit more on any of the other ones we’ve talked about initially because you’ve 
talked about media and imaging 

PARTI’ANT12:  media and imaging, yeah. Again the sort of things we do with regards to teaching and learning... we’ve 
discovered over the years that learning process is enhanced through the use of some of these media 
aids. If you have some audio or visual presentations of some of the ideas or some of the things you 
want to pass across, if you do not use some of these media aids it would be difficult to pass on 
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information or such ideas to students particularly. So just as you can see, even in my office I have this 
screen also helps me maybe if I have some small group of students to be able to show them maybe 
some media, some videos etc. and that helps them to be able to remember quickly some of the 
processes you need to carry out as you go to the workshop for practical’s.  It is the aspect of audio and 
video kind of presentation among my days and we utilize some of these to be able to impact student 
teaching and learning process. 

Question 3: 
ZB:  okay, so of these things that you’ve just mentioned which specific element would you say is the most 

impactful in learning and why? 
PARTI’ANT12:  I think the ICT  is more impactful because virtually I think some other elements are somehow tied to 

that. The good knowledge of the internet for example good knowledge of some technological tools 
will automatically influence other elements when we talk about innovation, you discover that the use 
if ICT is involved because we discover that there is no way you would be able to do certain things 
differently from the way they are usually done if you’re not able to employ some of this ICT tools, so I 
found out that ICT could be more impactful than other elements though each of them has its own 
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ZB:   yeah so which one would you say is the next most important after ICT  
PARTI’ANT12: media 
ZB:   okay 
PARTI’ANT12:   yes. because particularly in this institution that part of our teaching and learning process has to with 

helping students to develop their entrepreneurial skills to be able to develop prototypes or yes 
prototypes or certain artifacts that would reflect on their learning process. The use of audios and 
videos to help explain to students some of the processes they need to follow is quite key also.  

ZB:  okay, so would you say media could possibly fall under ICT since it’s a technology like you talked 
about… things like that 

PARTI’ANT12:  yeah I think so, see it has to do with ways of communicating  
ZB:   okay. So if we took those two as one, what would you say is the next most impactful? 
PARTI’ANT12:  the innovation 
ZB:   okay 
PARTI’ANT12:  yes innovation because both teachers and students must learn how to do things differently if we must 

expect a different result on whatever we are doing  
ZB:   yeah  
PARTI’ANT12:  so I find the aspect of innovation very key also 
Question 4: 
ZB: okay. And then lastly, are there any other questions you have for me or opinions rather that you would 

like to share in relation to my research on digital capability maturity in tertiary institutions? 
PARTI’ANT12:  yes. First and foremost I would like to commend your courage to go into this area of research because 

I think it’s an area that we need to step up in this part of the world. For me personally I discovered 
that I would not be able to utilize this tools properly to enhance learning, we struggle many times with 
certain categories of students because of their background and if we must be able to take our learning 
and teaching process in tertiary institution to global competitiveness, then we must be able to find a 
way for a way of incorporating these elements into our teaching and learning process. So I would like 
to say that right from secondary schools, there is the need to help students to begin to put these tools 
into use so that as they are entering tertiary institution, they must have gotten some skills on usage 
of these elements  

ZB:   yeah  
PARTI’ANT12:  I look forward to seeing the outcome of the research which I believe to impact on our society and 

tertiary institution in our country, thank you. 
ZB:  thank you sir. Sorry just one more question, as you were speaking just now I thought of a question. So 

you said, you talked about student background, is the previous educational background of the student 
something that typically impacts digital capability like you said or… 
PARTI’ANT12:  yes   

ZB:   okay in what way? 
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PARTI’ANT12:  you know normally, curriculum has a way of influencing the learning process, if the curriculum used 
in tertiary institution does not incorporate this, definitely the students being graduated from 
secondary school would be deficient in some of these areas. Actually it was off recent that the 
educational section that is in-charge of curriculum development tried to introduce this ICT aspect in 
secondary school curriculum but the problem is that some of them do not have equipment or the 
system to be able to even teach the curriculum   

ZB:    yeah  
PARTI’ANT12:  so you would discover that there are certain schools that have the equipment that could have while 

some do not have. So when you have students that are coming from such background, they may be 
brilliant but they may not have been exposed to the use of some of those system, so by the time they 
are into the system definitely it would show but however you need to carry everyone along but those 
ones would need to work extra hard to step up and catch up with other students that have previous 
background. 

ZB: yeah, so what does the institution do to support them; or rather does the institution have anything in 
place to support those students who struggle to keep up?  
yes we do, we do encourage the students to explore the opportunity of tutorials, we do have tutors 
for each program, such tutors are given the opportunity to interact with the students and to kind of 
direct their learning process so the tutors by that interaction get to know certain deficiency some 
student may have and guide them on how to go about it and sometimes we also encourage them to 
have tutorials amongst themselves among the students and that will also lead to better learning 
process. 

  okay, that’s all the questions I have to ask. Thank you very much for your time, I really appreciate you 
participating in my study. 

PARTI’ANT12: thank you so much Fatima 
ZB:   thank you. 
PARTI’ANT12:  thank you so much, welcome. 
*Audio recording ended* 

END OF TRANSCRIPT 
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__________________________________________________________________________________________ 
*Started audio recording* 
[Brief breakdown of research from interviewer] 
Question 1: 
ZB: Okay, hello good afternoon. Thank you for agreeing to meet with me and thank you for your 

willingness to participate in my research work. As I have already explained to you, my research is about 
digital capability maturity and how it impacts tertiary institutions of learning. So, the purpose of this 
interview today is to get an in-depth understanding of your perception as a tertiary institution 
stakeholder about what element you feel impact on digital capability and specifically how they impact 
tertiary institutions. So, when answering the questions, I am about to ask you, if you could draw from 
your broader knowledge of the tertiary institution environment and also from your experience from 
being a member of management in this institution, what element would you say contribute to digital 
capability? 

PARTI’ANT13: you are welcome. In my own view, at the tertiary level, the contribution of the digital capability starts 
with the acknowledgement of the fact that it is more or better than the manual or analogue system 
of teaching and learning in the environment. So, the first thing is required is to acknowledge that the 
digital approach in teaching and learning is more or better that that of the analogue system, so in that 
regard, it will make people embrace digital capability in the process of teaching and learning. But this 
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can only come to be if we have the manpower to be able to deliver or the people that have the know-
how, the in-depth understanding of the digital mechanism of teaching and learning so that they can 
be able to deliver. In that case, we need to train staff in that area of digitalization so that we can have 
enough manpower to be able to meet the need in this time we need to go digital. 
Apart from manpower, we need to have the facility that are going to be implored in the process of 
teaching and learning in our institution. This is very vital because if the facility is not there, even if we 
have the manpower, nothing can be done and vice versa. So, with these three items, I believe if we 
acknowledge that we need digitalization, we train people that is we have the necessary man power 
and we have the facilities that we can employ in teaching and learning in our tertiary institutions, it 
will go a long way in achieving the goal and getting the digitalization capability in our teaching and 
learning processes. 

Question 2: 
ZB: So, in your opinion, how do these elements that you've talked about impact on the capability maturity 

in tertiary institutions. So, I mean can you tell me more about how you feel the acknowledgement of 
digitalization would impact the institutions’ ability to mature? 

PARTI’ANT13: The digital capability maturity can be impacted by the above-mentioned elements because if we 
employ that, 1. it would give the people learning, convenience. For example, if the person that is going 
to receive the knowledge maybe is not strong enough or their health condition is not good enough to 
be at a venue where they receive the learning, then he or she can stay where they are and learn, that 
makes learning more convenient. In the course of interaction in the classrooms between the teacher 
and the students, if we employ digital means in that area, the interaction and the absorption by the 
student would be better in an area of maybe trying to give specifics and emphasis on issues where by 
if we have visual aid in the classroom, the students are hearing and seeing and it would enhance the 
interaction between the teachers and the students in terms of asking questions and relating examples 
so that it will bring the idea at home to the students. So, it has a positive impact in the teaching and 
learning processes if we employ the digital means. If we have a large number of students in a class at 
a time, for audibility we can employ audio means that can enhance the sound of the lecturer, in that 
way you will discover that the understanding of the student will be better when the student get to 
hear exactly what is being said. So, employing digital means in our tertiary institution will go a long 
way in solving our problems. 

ZB:  Fantastic! So, you talked about facilities; can you tell me more about the facilities you're referring to? 
PARTI’ANT13: In the facility, we have our computer system, we use smartboards, projectors, these are facilities that 

will aid in teaching and learning if you are using the digital means of teaching, but these facilities make 
it easier to understand what is being taught. One can place a question to a lecturer via email and reply 
can be gotten easily, this is when computer system is being used. The you discovered the learning will 
be much, much better. For the projectors, students would have a visual understanding of what they 
are being taught and they can ask questions as required. Using a smart board to teach equally has 
advantages over the analogue boards for teaching and helps enhance understanding.  

ZB:  You talked about training and manpower? 
PARTI’ANT13: In the first instance on the impact of digital capability, before we have manpower, we have to train 

them. Since they are not on ground and considering the number of institutions that we have it means 
they have to be put in place a means whereby we can be able the train a required number of people 
that will be able to come and deliver the services of digitalization because that will be the only way 
we would be able to switch from the contemporary to the digital way of teaching. 

ZB:  Okay. What type of trainings do you offer within the institution? 
PARTI’ANT13: We train students at the national in SLT and then we have higher national diploma in Chemistry, 

Microbiology and Biochemistry. These trainings are vital because they have to do with laboratories 
and how well a person is trained goes a long way in impacting the society. At a higher national level, 
these are people that can work within the industries, for the microbiology and chemistry option, they 
can work in hospitals, that is laboratory hospitals. Therefore, It is very important that at this level, they 
get it right so that when they go to the outer society, they can deliver it right too. Thank you 

Question 3: 
ZB:  lastly, in your opinion which element(s) would you say have the most impact on learning and why? 
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PARTI’ANT13: the most important element, in my opinion, is the manpower. That is why I emphasis on the fact that 
we need to train manpower, you cannot give what you don't have and then if we need a good outcome 
then the input has to be equally good enough. That is why they have the garbage in garbage out saying. 
So, manpower is one and the facility must be there. I want to believe that if the facility is there, people 
will embrace it. Naturally, when you go to a class and people are complaining about the boring lecture 
it will be traced back to the person delivering it. Once the delivering of lecture is good you will notice 
that people will be more willing to be in that class. So, we have the manpower, facility and other things 
will follow. Thank you. 

ZB: Okay brilliant. When you are talking about manpower, are you talking about it relating to the staff or 
the students? 

PARTI’ANT13: No, the staff. The staff have to be trained so they can train the students. 
Question 4: 
ZB: Okay, I just wanted to be clear on that. On my part, that's all the questions I have. Are there any other 

opinions you would like to share on my research on digital capability maturity in tertiary institutions 
of learning? 

PARTI’ANT13: Yes, you said your topic is digital capability maturity, Am I correct? 
ZB:  Yes. 
PARTI’ANT13: I want to ask a little question then I can say what I want to say. Because when you say digital capability 

maturity, I don't know whether you are looking at it as for us to come to a high level of digitalization. 
ZB:  Exactly, something like that. 
PARTI’ANT13: You are convinced that we have started well? 
ZB:  I am not in any position to judge sir; I am only collecting data (Laughs) 
PARTI’ANT13: considering the fact that digitalization has not been fully embraced in tertiary institutions in Nigeria, 

it is important for us to acknowledge the need for digitalization and then embrace it and all will be 
well. 

ZB: thank you very much sir for taking the time out to speak with me and I appreciate it very much. I want 
to remind you that your data will be anonymized and kept in line with the ethics protocol.  

*Audio recording ended* 

END OF TRANSCRIPT 

 

 

 

 

 

Appendix X:  Synthesis of RQ2 Data from Qualitative Analysis of Study 4 

*Note: this data was used to ? 

Narrative for Q2: How do these elements affect Capability Maturity in TI? 

Tertiary Institution +  
Management 

_______ External Environment _______ AFFECTS and Uncertain _______ 

Infrastructure  _______ RTC _______ EE _______ 

Skills 
LTD (services) 

_______ Government 
Interventions 

_______ C&I  

University 
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1. Management should be able to use measuring tools such as SWOT analysis or QA techniques to measure how well staff 

and students are using the technology provided and how frequent the usage is I comparison to the invest made. 

2. Maturity levels will a useful measuring tool for management. 

3. Network infrastructure is the bedrock of whatever you are going to build within the institution. 

4. If management are willing to invest and adequate infrastructure is in place, then any services or tools should be easier to 

implement. 

5. Services have a road system which encourages staff on how to improve their skills. 

6. Having general courses like MOOC covering all other courses really helps the development of student’s capabilities. Eg. 

All students that passed through CISCO even though it is not directly embedded in the curriculum, they acquire skills that 

those who do not pass through that route would not have.  

_ 

7. There must be policy in place to guide learners, teachers and management on acquisition, usage and adoption of tech-

nology in teaching and learning. 

8. Once a policy is put in place and backed with adequate funding; any other factors can be achieved in terms of adoption 

of digital learning. 

_ 

9. The elements impact the university positively. 

10. Digital centres help the willing students who made use of available devices to increase their DC. 

11. We have to contribute better in terms of internet access because availability of the internet has also helped greatly in 

increasing students DC. 

12. Some differences between management and tutors may be a limitation to developing DCMiTII 

13. Mobile technology has the use of mobile devices for learning also means that many students are learning skills from their 

mobile devices. 

14. More than an average number of students have a way/ means of interacting or accessing information. 

_ 

15. Developing DCM in the university would then bring out the level of the university in terms of ranking and increase the 

visibility of the university and then the products of the university. 

16. Products of the University are graduates and research. 

17. The products of the university would be more visible than those who did not have the opportunity to develop their 

capabilities. 

18. The difference is that those universities that have e-Learning policies is that their learners and tutors would have been 

exposed to modern techniques and technology and therefore would be at the forefront of knowledge in comparison to 

those who have not been exposed. 

19. Capacity building of tutors is the first stage as it builds confidence, then they can deliver learning both in terms of 

knowledge and technical skills.  

20. Digital technology (e.g., Interactive boards) increase accessibility to content. (for example after delivering a lecture the 

content remains on the board then somebody can have access to it later). 

However, if students are trained to use them, they cannot have access, and if the internet is not working, they cannot 

have access. 

With internet access, student can download other materials from the internet and get more involved in learning the 

subject. (Improved student engagement/ involvement) 

21. The strategic goals of the university documents certain goals they want to achieve within a fixed period. 

Once it is designed and approved, the university must work towards it and its advantage is because certain things are 

pre-planned, it reduces the chances of delay. 

22. By the time the university reaches the level it wants then the university is said to be matured. 

College of Education - Technical 

23. Deleted. 

24. Interactive boards that can store information discussed during a lecture and students are able to retrieve this information 

later. 

25. Computer literacy training is mandatory. 

26. Allow students and staff broad access to ICT technology. 

27. ICT Literacy training courses sponsored by TETFUND. 
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28. Internally sponsored – institution-based training also available. 

29. Other interventions from federal government agencies as part of national training budget. 

_ 

30. Teachers use micro-teaching laboratories to impact students, especially those tutors that are still learning teaching meth-

ods. 

31. Tutors use labs to train student-teachers on how best to utilise teaching methodologies.  

32. Not all teachers can use technical equipment without help so more efforts needs to be into training and re-training staff 

so they are digitally literate and can cope with independent use of technology. 

33. Students also find it difficult to cope in the micro-teaching labs because of the environment they come from. 

34. TETFUND intervention in the way of training for digital skills which will enhance their capacity and allow them to utilise 

those inputs (inputs meaning interventions monetary and technical). 

_ 

35. Lack of internet connectivity limits the extent to which academic learning activities can be effective. 

36. Inefficient power supply from the national grid impacts the success of teaching/ learning using technology. Despite efforts 

to use standby generators and other resources, financial constraints is another challenge that makes it difficult to keep 

up with maintenance and continuous operation of standby solutions. 

37. Student educational background means they come into the university with very little or poor computer literacy skills and 

this foundation and background does not permit access to a simple laptop (because they cannot afford it). 

38. Availability of minicomputers (better known as mobile phones) have assisted in providing access to hardware to browse 

the internet for academic purposes. 

39. The limitations contribute to making the teaching and learning process ineffective. 

National Institute of Teaching 

40. Utilising elements effectively with regards to helping them to develop their ideas and to be able to bring such ideas into 

real practise in terms of developing models or their projects which automatically will help in developing their skills. 

41. we need to be able to step up to meet up with international standards if these elements are not utilized. 

42. we have discovered over the years that learning process is enhanced through the use of some of these media aids. If you 

have some audio or visual presentations of some of the ideas or some of the things you want to pass across, if you do 

not use some of these media aids it would be difficult to pass on information or such ideas to students particularly. 

_ 

43. Without funding development of capabilities is not possible. 

44. Internet access also linked to funding. 

45. Most teachers are of diploma level so better qualified staff would help us do better. 

46. General ICT training for all staff would help us grow and to give a matured ICT. 

47. collaborating with *** would help us in that area which we are already doing. 

48. Power supply is an issue. Standby generators require running and maintenance cost. This is partly a government issues 

and partly management. 

_ 

49. Learning convenience even for those with health issues, or not strong enough to go to go to class physically. 

50. Better interaction been learner and tutor, and absorption. The use of visual aid means students are both seeing and 

hearing which enhances interaction and promotes questions asking. 

51. Large number of students often means poor audibility, but technology can enhance the sound of the lecture. Under-

standing will be better when students can hear what is being said. Employing digital tools in TEI goes a long way in solving 

these problems. 

52. Facilities such as smartboards and projectors aid teaching and learning and make it easier to understand what is being 

taught. (Enhance understanding) 

53. Before we have manpower, we must train them. Train the number of people that will be able to come and deliver the 

services offered. 

54. Here they say students are trained – suggesting training and teaching are synonymous. 

55. How well a person is trained goes a long way in impacting society. 

56. It is very important that at this level, they get it right so that when they go to the outer society, they can deliver it right 

too.  
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Polytechnic 

57. The world bank StepB project establishing centres for research and development had a very big impact of CM in the 

institution. They required that projects extend to the neighbouring communities so they could also benefit from gaining 

access the internet. The provided funding to make this possible and the institutions and the immediate environment had 

stable access to the internet. 

58. After the World bank (2012-2015) excited, funding and maintenance because and issue and the project could only be 

maintained for about and year and they whole thing started deteriorating. 

59. When there is no internet access available, both students and teachers use their own personal modems or mobile phone 

tethering to access the internet. 

60. Institutions receive limited funding and struggle to allocate it across all the facilities within the institutions. 

61. Adequate bandwidth means students can access materials online and also download note sand videos which helps with 

learning and also improves motivation. 

62. Positive feedback from former students who went onto further studies abroad. 

63. Students demonstrated positive response to submitting assignments when internet access was readily available, and they 

scored better grades. 

64. ICT facilities assisted a lot in helping achieve the core objectives: making teaching easier for learners and tutors by using 

projectors for smooth delivery and less dictation.  

65. Funding is directly linked to maturity because when the funds were not available, the project stopped, and the existing 

facilities decayed. 

66. Contracting ICT work means the work is often poorly managed, slow delivery because consultants maybe otherwise en-

gaged etc. 

67. The internal ICT department often does not have the capacity to do things themselves. So expertise are employed to 

assist in ICT service delivery. 

68. Recent realisation that ICT is the key to teaching, learning and research, 

69. When we developed our website internally the response from students was positive in terms of the information provided 

being exactly the information that is need from community members. 

70. Often there is insufficient manpower so additional staff are required and ICT training must be provided for them. 

71. ICT training results in improved functions. 

_ 

72. In University rankings we can see that those that are digital rank higher than those that are not. 

73. Digital = getting things done faster = efficiency 

74. Digital also means transparency in records, financial records etc are made available, clear and understandable. 

75. Procurement, training and retraining are interwoven. 

76. Political will from management, that is showing commitment and sustainability – if an administration with political will 

leaves and the new administration come onboard not showing the same commitment then the progress goes backwards. 

77. Generally, educational growth is slow – the impact shows overtime. 

78. Providing laptops without training on how to use them demonstrates how training is a by-product of availability of equip-

ment. 

79. Time management is a negative of effect of poor capabilities – everything takes longer – for example dictating instead of 

trying to understand, send mailer boys instead of emails etc. 

_ 

80. Management is trying to implement many policies but are issues with the policy implementation process: 

A mandate came out that all learners must be ICT literate with a certificate as proof. All staff had to provide evidence of 

their certification but because they were not made the understand why this was required of them, many went and got 

poor quality certifications and did not fully understand the ICT. 

81. Digitalisation = eased communication and makes distance learning possible. 

82. New more digitally literate staff are required because there is difficulty in getting existing staff to change/ adapt what 

they know so well and are used to. 

83. ICT compliant lecturer who are digitally capable = capable student = capable department 

84. Conferences have been held on the need for ICT skills regularly, at least 2 members per department to attend and take 

the knowledge back and impact it on their respective departments – invariable tis has supported the shift from analogue 

to digital. 
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85. Lack of adequate technology because the institutions I not networked. Even if they provide staff with laptops, many staff 

and students are required to use person modems of mobile phone to access the internet. 

86. Internet and a computer mean lecturer can learner and boost their knowledge in the subject area and impart that 

knowledge to the students. However, if lecturers are not adequately using the technology to impact the knowledge of 

their field to the students the full benefits of the digital are not seen. 
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Appendix Y: The Proposed DCMiTI Framework v1.1 

 Maturity Level Level 0 Level 1 Level 2 Level 3 Level 4 Level 5  

Domain Elements Level descriptors Not possible/ Not available 
and/or not considered 

Possible/ Ad hoc/ Unpredictable / 
reactive / poorly controlled Often reactive / encouraged 

Proactive / practised/ Defined/ 
standards/ procedures in place. 

Managed/ Measured and controlled/ 
quantitively surveyed 

Optimizing/ Stable and flexible / 
continuous improvement 

1 Infrastructure: the basic physical structures, network infrastructure, connectivity, infrastructure hardware and operating software that supports the functions and operation of the institution. 
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1.1 Basic physical 
infrastructure 

Not available Basic physical infrastructure 
available 

Infrastructure supported with 
periodic maintenance. 

Regular maintenance and 
availability of individual, group, 
and community spaces 

Detailed maintenance log kept 
and monitoring usage of learning 
spaces 

Wellbeing consideration in physical 
infrastructure with aesthetic 
considerations 

1.2 Network 
infrastructure 

Insufficient network Limited network infrastructure 
(available in some areas) and 
erratic 

Network infrastructure available 
but insufficient for full service 

Infrastructure is sufficient but 
often slow 

Infrastructure maintenance plan 
in place 

Network stable and seeking 
upgrade opportunities for 
optimisation 

1.3 Connectivity Not available Availability and some linkage  Connected with insufficient 
bandwidth to support all services 

Connected and bandwidth 
sufficient for services 

Internet connection speeds are 
checked and managed 

Continuously optimising networks 

1.4 Hardware & software Insufficient  Some hardware and software 
are available 

Available in shared facilities 
(teaching labs and e-Libraries) 

Range of software available for 
free student downloads  

Maintenance, upgrades, and 
usage is monitored and 
controlled 

Processes stable and flexible – 
capable of smooth migration 

1.5 Power solutions Power dependent on EE Limited backup power 
solutions available 

Backup power solutions are 
available 

Sufficient backup power 
solutions are available and 
serviced frequently 

Regular service and updates Service plan for backup power 
maintenance 

1.6 Technical support Support not available Ad hoc support is available Technical support available Technical support runs regular 
maintenance and upgrades. 
Support process in place for 
individual support  

Technical support performance is 
monitored for efficiency (time 
scales) 

Technical support process and 
team appraisal process 
 

1.7 Usability 
considerations 

None None Some consideration of hardware 
and software 

Some consideration of aesthetics 
in infrastructural design and 
hardware/ software usability 

Usability measured and 
outcomes used to support 
decision making 

Ergonomic, aesthetic and well-
being considerations made 

1.8 ICT Maintenance & 
upgrades 

No provision for 
maintenance 

Irregular maintenance Provisions made when problems 
arise 

Routine maintenance checks at 
regular intervals 

Maintenance logs monitored and 
controlled for efficiency 

Maintenance processes are stable, 
and a review plan is in place 

2 Tertiary Institutions: those elements that impact the manageability and sustainability of the TI, including organisational structure, corporate strategies, leadership commitment and practice guidelines that govern the institution. 
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2.1 Management 
responsibilities No formalised management 

oversight of DC 

Management assumes some 
responsibility for the 
implementation of DC 

Management encouraged to 
assume responsibilities 
concerning specific tasks/ duties 

Management duties documented 
as part of institutional policies 

Policy adherence is reviewed and 
assessed 

Outcomes of DC policies reviewed 
and used to offer flexibility to 
reflect localised needs. 

2.2 Capital investment 
No internally generated 
investments toward digital 

Digital investments are made 
on an ad hoc basis 

Digital investments are 
characterised on a project per 
project basis 

Digital investments are planned 
in line with TI’s strategic plan 

Investments and outcomes are 
monitored and reviewed 

Review results are used to optimise 
capital investments 

2.3 Institutional policies 
No policies that support 
digital education/ e-learning 
and other ICT related 
matters 

Limited availability of policies, 
standards and procedures 
related to digital education 
and other ICT related matters 

Policies and guidelines support 
digital education and cover 
social, professional, and ethical 
issues in compliance with 
national regulations. 

A comprehensive set of policies, 
standards, and procedures in 
place to guide digital education, 
including support for wellbeing 

Policy implementation plans are 
available for all policies to enable 
measured and controlled 
implementation. 

Wellbeing matters are included in 
policies and guidelines, and 
implementation plans are reviewed 
regularly. 

2.4 Institutional culture 
No digital culture or mirrors 
the social and cultural 
norms 

Localised informal institutional 
cultures 

The institution has its own 
defined social/ learning culture 
that promotes collaborative 
working, learning and innovation. 

Institutional culture is actively 
disseminated and promoted. 
 

Adherence to institutional 
culture is monitored. 

Institutional culture is reviewed 
and updated as a result of 
feedback. 

2.5 Digital analytics 

None Some ad hoc data collections 
The emergence of organised data 
collection 

Data collection is standardised, 
and some data analysis is done 

High-quality quantitative data is 
efficiently collected with 
systematic analysis to better 
understand specific areas 

Data is exploited for management 
and planning 
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2.6 Digital presence 

None 

 
Patchy and informal digital 
presence Emerging digital presence 

A standardised digital presence, 
including social network 
accounts. Members are 
encouraged to contribute their 
own pages. 

 
Managing and monitoring digital 
presence 

Decisions are made based on digital 
analytics. 

3 Stakeholders: All levels of learner, tutor, technical and administrative roles with the institution. (Note all stakeholders are considered learners at some point in time in a digital learning environment, often as part of broader responsibilities). 
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3.1 Roles & 
responsibilities No discernible roles and 

responsibilities 
Roles taken up informally or 
not at all  

Roles are defined with guidance 
on the responsibilities under 
each role 

TI actively encourages the 
assumption of roles 

Adherence and guidelines are 
monitored and assessed 

Assessments are reviewed regularly 
for optimisation of roles and 
responsibilities 

3.2 Online presence 
No online presence Inactive online presence 

Active online presence, both 
personal and academic 

TI encourages and supports 
active online participation 

Online academic engagement is 
measured 

Decisions are informed by analytics 
of online engagement. 

3.3 Knowledge of 
wellbeing 

No-existent 
Limited knowledge of 
wellbeing 

Sound knowledge and 
understanding of wellbeing as an 
interpersonal skill 

TI encourages the understanding 
of wellbeing and provides 
support services  

Knowledge of the ability to 
measure engagement and screen 
time 

Continuously developing new skills 
to manage screen time and achieve 
a stable work-life balance 

4 Learning, training & development: learning and teaching practices, methodologies, and delivery techniques, including staff training. 
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4.1 Multiple learning 
modes 

Single learning mode 
available (analogue/ 
physical/ manual/ 
classroom) 
No digital learning is 
available 

At least 2 learning modes are 
available (manual and digital) 

A hybrid learning approach is 
encouraged by the TI 

Multiple learning modes are 
available, and the learning 
approach is well-defined 

Usage/ experience and outcomes 
of learning modes are measured 

Learner experience and outcomes 
are used to review learning modes 
for optimisation. 

4.2 Learning strategies No digital learning 
strategies in place 

Ah hoc digital learning 
strategies 

Digital learning strategies are 
encouraged 

The use of digital learning 
strategies are well- defined and 
mandated in TI guidelines. 

Adoption of learning strategies is 
assessed. 

Assessment outcomes are 
leveraged for the optimisation of 
teaching and learning. 

4.3 Use of digital aids 
(usage) 

No digital aids are used for 
teaching and learning 

Digital aids are used on an ad 
hoc basis 

The use of digital aid is 
encouraged by the TI 
 
 

The use of digital aid is 
rewarded, and members are 
encouraged to utilise 
personalisation and intelligent 
features.  

Usage is monitored and 
assessed. 

Assessment outcomes are used for 
the visualisation and optimisation 
of teaching and learning. 

4.4 Continuous 
professional 
development 

None of the CPD courses 
offered by the TI are related 
to DC 

Some CPD courses on digital 
skills are available 

CPD courses on digital skills are 
encouraged by the TI 

CPD courses on digital skills are 
mandated as part of the TI 
regulations 

CPD course experiences are 
monitored and assessed 

CPD courses assessments are used 
to review and improve courses 
offered 

4.5 Learning support 
services 

Support services are 
unavailable 

Support services are available 
but unpredictable 

Support services are readily 
available 

Support services are well-defined 
and standardised. 

Support services are monitored 
and assessed. 

Service assessments are reviewed 
with a focus on improving services. 

4.6 Learner feedback 
loop 

Learner feedback is not 
considered 

Learner feedback is obtained 
informally 

TI encourages learner feedback 
to be obtained 

Learner feedback is obtained and 
used qualitatively 

Learner feedback is quantitively 
managed and analysed 

The learner feedback loop is used 
to optimise teaching and learning, 
and the learner experience 

4.7 Digital mentorship Digital mentorship is not 
available 

Mentorship is informal TI encourages mentorship TI has a defined mentorship 
programme tailored to specific 
needs 

The mentorship programme is 
monitored and assessed 

Assessment data is used to make 
improvements to the programme   

5 Resources, tools & content: used in teaching and learning and running the administrative aspects of digital education programmes. 
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5.1 Digital tools 
(hardware) No digital tools available for 

teaching and learning 
The availability of digital tools 
is unpredictable 

Sufficient provision of digital 
tools and TI encourages usage 

Use of digital tools standardised 
and embedded into the 
curriculum 

Usage of digital tools is measured 
and controlled 

Data used to influence scheduling, 
planning and acquisition decisions 

5.2 Digital resources 
(software) 

Insufficient digital resources Digital resources available 

TI encourages the use of digital 
resources, both generic and 
subject-specific 

Digital resources are 
standardised and embedded into 
the curriculum 

Digital resource availability and 
usage is monitored and 
controlled 

Feedback is leveraged to ensure 
continuous availability and 
utilisation of relevant resources 

5.3 Procurement 
considerations 

Digital capability is not 
considered during 
procurement 

DC is considered on an ad hoc 
basis in procurement decisions 

 
TI encourages DC input into 
procurement decisions 

DC has a formal input into the 
procurement process 

The procurement process is 
quantitatively managed and  
decisions based on DC needs 

Data analysis and data visualisation 
are used to improve the 
procurement process. 
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5.4 Content (learning 
material) Content is manual/ No 

access to digital content 
Hybrid content (manual and 
digital) 

Digital content is available, and TI 
encourages the use of digital 
learning materials. 

Digital content is organised and 
easily accessible according to TI 
content standards/ guidelines. 

Content is managed using 
quantitative measures. 

Content optimised based on 
quantitative measures. 

6 Individual Skills: the range of personal, technical, and digital competencies required to support stakeholders in developing their personal capabilities. 
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6.1 Interpersonal skills  The TI pays no attention to 
interpersonal skills 
development 

Interpersonal skills are 
developed on an ad hoc basis 

Interpersonal skill development 
is offered and encouraged by the 
TI 

Interpersonal skills development 
is well-defined as part of the TI 
standards/ guidelines 

Interpersonal skills development 
programmes are monitored and 
controlled 

Results of monitoring are exploited 
to drive improvement 

6.2 Information & 
communication literacy 
(Digital skills) 

No attention paid by the TI 
to digital skills 

Digital skills are developed on 
an ad hoc basis 

Digital skills acquisition is offered 
and encouraged by the TI 

Digital skills are recognised and 
rewarded as defined in TI 
standards/ guidelines 

Digital skills programmes are 
monitored and controlled 

Results of monitoring exploited to 
drive digital skills development 

6.3 Disciplinary 
knowledge 

No attention is paid to 
disciplinary knowledge. 

Disciplinary knowledge is 
developed on an ad hoc basis 

Disciplinary knowledge 
acquisition is offered and 
encouraged by the TI 

Disciplinary knowledge is 
practised and regularly 
developed as defined in TI 
standards/ guidelines. 

Disciplinary knowledge is 
monitored and controlled by the 
TI 

Results of monitoring are used to 
drive motivation techniques for 
disciplinary knowledge acquisition 

6.4 Pedagogical skills 
No attention is paid to 
pedagogical skills. 

Pedagogical skills are 
developed on an ad hoc basis 

Pedagogical skills development is 
offered and encouraged by the TI 

Pedagogical skills are practised as 
defined in TI standards 

Tutors’ pedagogical skills are 
monitored and controlled by the 
TI 

Results of monitoring are used to 
drive pedagogical skills 
development 

7 Digital Identity & Wellbeing: the sense of belonging to a safe and secure institution where individuals feel free to communicate, participate and work towards achieving personal development goals while maintaining a healthy work-life balance. 
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7.1 Wellbeing 

Non-existent 

The concept of wellbeing is 
acknowledged but not defined 
or controlled within the TI. 

Wellbeing is understood and 
encouraged by the TI. 

Wellbeing is well defined and 
included in institutional policies 
and guidelines. 

Wellbeing is monitored and 
controlled. 

Reports on learners’ physical and 
psychological well-being inform 
policies, guidelines, and 
procurement decisions. 

7.2 Support 

No support available 
Ad hoc support services are 
available 

TI provides and encourages 
support services  

Support services are defined in 
the TIs strategy 

Support services are managed, 
and service and outcomes are 
monitored and controlled. 

Support services have 
improvement targets and use data 
analytics to support their services. 

7.3 Psychological safety 
Psychological safety is not 
considered. 

Psychological safety measures 
are introduced on an ad hoc 
basis 

Psychological safety measures 
are encouraged but not 
consistently applied 

Psychological safety measures 
are consistently applied across all 
areas of the TI 

Psychological safety measures 
are monitored and controlled 

Learner experience feedback is 
leveraged to improve psychological 
safety measures 

8 Creation & Innovation: those elements that support design innovation and the creation of new ideas and approaches and support the creation of digital media and content.  
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 8.1 Innovation culture 

No innovation culture exists 
Some evidence of an informal 
innovation culture 

TI fosters an innovation culture 
in which innovations are 
encouraged & supported. 

TI has a well-defined innovation 
culture embedded into the 
institutional culture and policies. 

Innovation culture is quantitively 
monitored and controlled 

Survey data is used to improve the 
innovation culture 

8.2 Content creation 
No digital content creation 
(manual only) 

Hybrid content creation with 
manual and some online 
content available 

Online content creation is 
encouraged by TI 

Online content creation is 
recognised/ promoted in line 
with TI policies 

Online content creation 
managed and assessed 

Assessments are reviewed for 
optimisation 

9 Collaboration: collaborative working, learning, and teaching activities, methods and strategies are driven mainly by cooperation and participation and facilitated by infrastructure. 
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9.1 Collaborative 
working 

Online collaborative 
working is not available 

Online collaborative working 
ad hoc 

Online collaborative working is 
encouraged 

Collaborative working is well-
defined in the TI teaching, and 
learning guidelines and 
adherence are rewarded. 

Collaborative working is 
monitored and analysed. 

Analysis outcomes are reviewed to 
improve collaborative working 
tasks and processes. 

9.2 Collaborative 
learning 

Online collaborative 
learning is not available 

Online collaborative learning is 
ad hoc 

Online collaborative learning is 
encouraged 

Collaborative learning is defined 
in teaching and learning 
guidelines and embedded into 
academic activities. 

Collaborative learning is 
measured, and outcomes 
analysed 

Analytics are reviewed to optimise 
collaborative learning activities and 
processes 

9.3 Social networking 
Social networking for 
academic purposes is non-
existent 

Ad hoc use of social networks 
for academic purposes 

The TI supports social and 
academic networks 

TI actively promotes 
standardised engagement in 
academic and social networks. 

Engagement in social networking 
activities for teaching and 
learning is monitored and 
controlled. 

Monitoring data is exploited to 
optimise social networking for 
academic purposes. 

10 External Environment: the socio-economic and socio-cultural factors of the environment in which the institution is physically situated (city/ country), including the role of government agencies. 
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10.1 Role of government 
agencies and ministries 

Agencies and ministries do 
not assume their role in 
supporting the TI 

Agencies and ministries take 
some responsibility but do not 
assume their full role in 
supporting the TI 

Agencies and ministries generally 
assume their role in response to 
circumstances and often require 
motivation 

The role of government agencies 
and ministries is well defined and 
aligned with the institutional 
policies. Agencies and ministries 
are fully committed to their role 
of supporting TI 

The commitment of government 
agencies is measured and 
reported by the TI 

A harmonious relationship exists 
between ministries, agencies, and 
TIs 

10.2 Access to external 
interventions 

Seldom external 
investments and little 
knowledge of how to access 
intervention support. 

Infrequent external 
investments from the public 
and private sector 

Intervention support with no 
continuation plan 

Intervention support with a clear 
long-term continuation plan for 
sustainability 

Measured intervention support 
and future requirements 

Intervention support is allocated to 
areas needed to ensure maturity 

10.3 Consideration of 
external factors 

External factors are not 
considered by the TI 

The impact of external factors 
is acknowledged  

The TI understands the impact of 
external factors but has no 
formal plan of action to 
overcome the issues. 
 
 

The impact of external factors is 
formally identified as part of risk 
factors in a strategic plan.  
[Social and cultural issues are 
addressed in the TI’s learning 
culture]. 

Progress against the strategic 
plan is measured, and TI has a 
clear vision of what is 
controllable.  

Progress against the strategic plan 
is reviewed, and outcomes are used 
for regular audits. Internal 
institutional culture is embedded 
into all aspects of the TI. 
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Guidance Notes for Adopting the DCMiTI Framework 

Digital Capability Maturity in Tertiary Institutions (DCMiTI) is the extent to which a Tertiary Education 

institution's culture, policies, and infrastructure enable and support digital practices. 

This proposed DCMiTI Framework is based on the Capability Maturity Model Integration (CMMI®) 

principles and is designed to assess the ability of Tertiary Education Institutions (TEI) to deliver Digital 

Education. 

There are six progressive stages of maturity running from Level 0, indicating the Institution does not 

have the capacity to deliver digital education programmes; through to Level 5, where digital practices 

are established and in a state of constant optimisation.  

The Framework consists of 10 domain elements, each comprising multiple sub-elements. The stages 

of maturity are accompanied by level descriptors indicating the key achievement at each stage of 

maturity; more detailed level definitions support these. Meta descriptors then detail the criteria that 

must be satisfied for each sub-element for each level to be attained. A complete glossary defining all 

the terms used in the Framework is available. 

Before an institution can adopt the DCMiTI Framework, it must be configured to the organisational 

needs and peculiarities of the educational setting. The assessment process leading to a conclusion on 

the current level of a TEI requires the Institution to review each sub-element against the meta 

descriptors to determine if the criteria are satisfied and then assign a self-assessment rating to each 

sub-element accordingly. 

The DCMiTI TOOL then combines the sub-element ratings to calculate a rating for the 10 domain 

elements and an overall Digital Capability Maturity rating for the Institution. 

For larger institutions, assessments can be undertaken by different departments and collated at higher 

organisational levels.  

The assessment outcome allows the Institution to evaluate progress toward its digital capability goals. 

Additional benefits of using the DCMiTI Framework are:  

▪ Showcase the strengths of the Institution. 
▪ Identify inhibiting factors to education delivery. 
▪ Provide a roadmap for institutions aiming to improve their capabilities. 
▪ Help mitigate risks. 
▪ Support resource allocation decisions. 
▪ Support the development of improvement strategies that prioritise vital areas. 
▪ Provides the organisation with a CMMI based Maturity rating. 
▪ Delivers a means for inter and intra-institutional benchmarking. 
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The Proposed DCMiTI TOOL 

https://herts365-

my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/DCMiTI%

20TOOL%20(artefact)/DCMiTI%20framework%20draft%200.9.xlsx 

https://herts365-my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/DCMiTI%20TOOL%20(artefact)/DCMiTI%20framework%20draft%200.9.xlsx
https://herts365-my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/DCMiTI%20TOOL%20(artefact)/DCMiTI%20framework%20draft%200.9.xlsx
https://herts365-my.sharepoint.com/personal/zb17aaf_herts_ac_uk/Documents/BELLO,%20Zarah%20PhD/DCMiTI%20TOOL%20(artefact)/DCMiTI%20framework%20draft%200.9.xlsx
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Appendix Z: Ethics Approval Notification for Study 5 
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Appendix AA: Protocol for Study 5 

Protocol for a Qualitative Study Investigating the efficacy of a proposed Digital Capability Maturity 

Framework for Tertiary Education Institutions 

1. Introduction 

An extensive review of academic peer-reviewed literature [1] identified existing maturity models in 

education and provided sufficient evidence to justify the need for developing a more comprehensive 

Digital Capability framework, specific to the CMM domain with emphasis on the roadmap to maturity.  

Maturity models are used as evaluative and comparative basis for improvement, to derive an informed 

approach for increasing the capability of a specific area with an organisation. The review confirmed 

that academics, practitioners, and government shared a strong interest in the development of a 

DCMiTI model. Therefore, the goal was to develop a model specific to Digital Capabilities (DC) domain 

that would assist institutions in better understanding the complexities of capabilities and further 

enable the improvement of capabilities specific to the delivery of Digital Education in TEIs. 

This study is the last in a chain of studies towards the development of a DCMiTI framework. To begin, 

I conducted a Systematic Literature Review (SLR) [1] to uncover the elements contributing to DCMiTI, 

followed by a series of empirical studies among UK [2] and Nigerian institutions to confirm the 

elements and the nature of their impact on institutional capability. I then utilised the outcome of all 

the studies to construct the first version of the DCMiTI framework (see attached), designed to support 

TEI wishing to develop their capabilities; specifically, their ability to deploy and deliver digital 

education. 

The objective of this study is to gather experts’ opinions on the reasonability of the proposed DCMiTI 

framework. The study aims to elicit participants' perceptions on the applicability and usefulness of the 

framework in supporting the continuous development of Digital Capabilities in TEIs. 

I aim to establish as objectively as possible, some rationale as to how reasonable the proposed 

framework will be as a tool to support continuous development of capabilities by allowing institutions 

to self-assess their level of DC and propose steps towards maturity. 

 

2. Model Construction 

The proposed framework was constructed based on [3] where the main phases of constructing a 

maturity assessment model are described as: scope, design, populate, test, and deploy, as shown in 
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figure1. The three middle phases happen in an iterative loop until the outcomes of the testing is 

satisfactory for deployment, with each iteration adding more value and accuracy to the framework. 

 

 

 

 

 

 

 

Figure 0-1: Model development phases 

Th advantage of the model construction phases being iterative is that it makes it possible is that it is 

possible to revisit and make changes to decisions made in earlier phases. For example, the results of 

this investigation may show the need to further scope or the need to make changes to the design 

phase; this is what makes this last study so valuable. 

The outcome of this study will satisfy the third objective of the overall PhD research work, and the 

fourth phase of the model development; by investigating the perceived usefulness of the proposed 

tool. The phase is called ‘test’ however, the duration of my programme is not sufficient for me to fully 

populate and test the framework, there I have opted to conduct a perception study to confirm 

whether experts in the field believe that the proposed model thus far is a reasonable proposal for the 

intended purpose.  The methodology which I will be using to conduct this perception study is detailed 

in the section below. 

 

3. Methodology 

A qualitative investigation will be undertaken to collect data via a semi-structured online workshop. 

During this workshop, the proposed framework will be presented along with its envisioned mode of 

usage and experts (participants) will be asked to share their views and opinions of the framework.  

Conversations will be guided by the following questions: 

Scope Deploy

Design

Pouplate 
test 

(investigate)
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1. The proposed framework is intended as a basis for assessing the level of capability of a TEI. 

How reasonable is this framework in that regard? 

2. Comment on the usefulness of the proposed framework towards developing DC in TEI. 

3. Discuss the usefulness of this framework in supporting digital education programmes. 

4. Do you have any suggestions concerning the current wording of the level descriptors (words 

used to describe the level0 to Level5 of maturity)? 

5. Any other comments or observations? 

4. Proposed data analysis  

The study will employ a combination of both quantitative and data analysis techniques to provide a 

full qualitative result. The reason for using quantitative analysis will be simply to comment on the 

number of participants who provide similar answers. It is important to note that the target sample 

size for the entire study is quite small and therefore the quantitative data will not be as meaningful as 

the qualitative analysis, however for completeness I will do both. 

The audio recording from the 2-hour workshop will be transcribed verbatim and the text will be used 

for content analysis. A multipart summative approach to content analysis will be used to analyse the 

workshop text and the questionnaire data for underlying meaning, repeating trends and relationships, 

finally the interpretation of this data will be used to justify the argument as to the appropriateness of 

the proposed DCMiTI framework. 

5. Limitations of the study 

As with all data collection techniques, there are limitations and possible threats to validity of the study. 

Identification of the potential problems that may arise in conducting this virtual workshop can be 

mitigated through knowledge and awareness making the host better able to deal with matters as they 

arise. Some potential issues that have been considered are: 

- Safe space -being mindful of comfort to promote interaction and group dynamic 

- Ensure the use of open-ended questions so as not to introduce bias 

- Avoid leading questions – allowing participants to shape the discussions 

- Avoid power differentials 

 

6. Strengths of the study 

I have researched several workshops methodologies and the lessons learnt from other researchers. 

Some of the matters that have been addressed in the design of this study include: 

- Clear objectives to manage expectation and stay on point 
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- Providing invites with background information on the study before the workshops date 

- Having clear tangible gaols and communicating them effectively 

- Facilitation techniques 

- A clear and realistic schedule 

The study also has numerous strengths that if conducted successfully would make an invaluable 

contribution to the research effort. 

7. Reporting 

Upon completion of the analysis, the results from this study may be used to make changes to the 

proposed framework. The results will also be used to conclude arguments on the reasonability of the 

proposed framework. Matters which may arise that cannot be included in the research work due to 

time limitations, will be addressed accordingly in the future work section of the thesis. 

8. Making changes to the protocol 

There may be a need to apply changes to this document as the study progresses and in the event of 

applying these procedures in a different situation. While some of these changes will be useful to 

improve the current process as documented, other changes will be necessary to suite the context of 

the situation in which the protocol is being applied. All changes will be recorded, and the protocol will 

be updated accordingly using version control. 

9. Dissemination plan 

I plan to use the results of this study to make some changes to the proposed framework and then 

present it at a conference for peer review and feedback. The conference that has been targeted for 

this publication will be the Australasian Society for Computers in Learning in Tertiary Education con-

ference (commonly referred to as ASCILITE). The conference usually takes place around December and 

is befitting for this study, because it is one of the leading conference s in technology in higher educa-

tion and the source of many publications in relation to maturity frameworks. 
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Draft Invitation to participate 

Dear Participant, 

RE: Invitation to Participate in research project (Digital Capability Framework) 

I am writing to invite you to participate in a postgraduate research study on developing digital 

capabilities in Tertiary Education Institutions (TEIs). Over the past 4 years I have investigated the 

factors affecting digital capabilities in TEIs and their impact on digital education. As a results of my 

research data, I have proposed a capability maturity framework aimed at supporting TEIs with 

continuous development of their capabilities, which would have multiple, positive knock-on effects. 

To get practitioners views on the real-world applicability and usefulness of my research output, I invite 

you to a 2-hour workshop where I will present my proposed framework to a small group of higher 

education stakeholders and ask for your opinions and feedback.  

Your contributions would be an integral part of my research output and the findings/ learning from 

the workshop will directly contribute towards the framework development.  

Attached to this email are two documents, the first is a participant information sheet providing the 

detailed information you need to know about the study and the second is a consent form which you 

will need to sign and return to me by [date]. 

You are not obligated to take part in this study. If you do agree to participate you remain free to 

withdraw from the study at any time and may do so without any disadvantage to yourself and without 

any obligation to give a reason. 

Thank you for taking the time to read this information. 

Yours sincerely, 

 

Zarah Bello 

PhD Researcher 

Email: z.f.bello@herts.ac.uk 

Attachments: EC3 and EC6 

 

 

 

 

mailto:z.f.bello@herts.ac.uk
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Draft Thank you/ and framework for review 

Dear Participant, 

RE: Accepting the invitation to participate in research project (Digital Capability Framework) 

Thank you for accepting the invitation to participate in my study. I look forward to working with you. 

I have attached a copy of the proposed DCMiTI framework, along with a glossary of terms used. Kindly 

take some time to familiarise yourself with the content of the framework prior to the workshop. 

What to expect during the workshop? 

- A brief presentation of the framework 

- Some detail about the intended mode of use of the framework 

- Invite participants to have a free-flowing discussion surrounding the workshop questions 

- Invite participants to share any other view or observations 

 

Digital workshop date and time: 

The workshop will take place via zoom on [date]. Click here for the zoom link [zoom link]. 

 

Finally, here is a link to an online questionnaire 

If you have further questions, please do not hesitate to contact me. 

 

Best regards, 

 

Zarah Bello 

PhD Researcher 

Email: z.f.bello@herts.ac.uk 

Attachments: Proposed DCMiTI Framework and Glossary  

 

 

 

mailto:z.f.bello@herts.ac.uk
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[First Email to participants] 

 

[Dear Participant, 

RE: Accepting the Invitation to participate in a PGR Study on Digital Capabilities 

 

Thank you for accepting the invitation to participate in my study ‘Investigating the Efficacy of a 

Proposed Digital Capability Maturity in Tertiary Institutions (DCMiTI) Framework’. I look forward to 

working with you. Please see attached a participant Information sheet with additional details about 

the study. 

What to expect? 

Before the workshop: 

- Complete a doodle poll indicating your availability between Monday 23rd May – Thursday 9th 

June 2022. 

- Sign the attached consent form agreeing to participate in the study and return it to me (a 

scanned copy will be fine) before the agreed workshop date; this is an ethics requirement to 

ensure I have your written consent to record the zoom call and the data collected therein. 

- Once I have confirmed a suitable date for all participants, I will circulate a copy of the proposed 

framework for your review. 

- I expect that you will have reviewed the documents emailed to you prior to the workshop 

date. 

 

During the workshop: 

- The workshop is expected to last no longer than 1 hour.  

- I will give participants a brief presentation and overview of the exercise that we will be con-

ducting. 

- Participants will be asked to 'rate' the Proposed Framework using a 5-point Likert scale. 

▪ The proposed framework is intended as a basis for assessing the level of maturity of a TEI. 

How reasonable is this framework in that regard? 

▪ How applicable is the proposed framework for supporting the development of Digital Ca-

pabilities in Tertiary Education Institutions? 

▪ How useful do you think the proposed framework would be in supporting the implemen-

tation of Digital Education Programmes. 

- Participants will also be asked to comment on the current wording of the ‘level descriptors’ in 

the framework (the words used to describe maturity levels 0-5). 

- Lastly, participants will be presented with an open-ended question allowing for additional 

comments and feedback. 

 

Digital workshop date and time: 

Please click the following link https://doodle.com/meeting/participate/id/ejR9ERye to indicate your 

availability over a three-week period. If none of the times I have indicated suit you, kindly send me an 

email with alternative dates. 

 

https://doodle.com/meeting/participate/id/ejR9ERye
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After the workshop: 

- Nothing more will be required of you. 

- I will anonymise all the data so no response can be traced back to any individual participant. 

- I will use statistical measures to analyse Likert values. 

- I will transcribe relevant parts of the audio recording and use it alongside your additional tex-

tual comments in a content analysis. 

- The outcomes of this study will be used to evaluate the usefulness and applicability of the 

proposed DCMiTI; and contribute towards the overall PhD research work. 

 

I thank you in advance for your kind cooperation. If you have any further questions, please do not 

hesitate to contact me.  

 

Best regards, 

 

Zarah Bello 

PhD Researcher 

Email: z.f.bello@herts.ac.uk 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:z.f.bello@herts.ac.uk


 

471 

 

[Second email to participants] 

Host Guidance notes for DCMiTI Workshop 

April/ May 2022 

Schedule: 10am – 12noon 

▪ 10 – 10.15am: (15 minutes) 

▪ 10.20 – 10.40: Q1 (25 minutes) 25 

▪ 10.45 – 11.05: Q2 (25 minutes) 25 

▪ 11.10 – 11.30: Q3 (10 minutes) 10 

▪ 11.30 – 12.00: Q4 (20 minutes) 20 

▪ A.O.B (10 minutes) 

Introduction: 

✓ Aims of the workshop: 

o Gather feedback on the proposed framework to elicit its perceived usefulness 

o The value lies in the wide range of expertise and experiences 

o Responses will be used to calibrate the framework so that it is more useable in the real 

world 

 

✓ If you consent, this interview will be recorded, although the recording will only be accessible 

by me. The reason why I would like to record, is so that I may accurately type up our conver-

sation. After which, the audio will be deleted in accordance with ethics guidelines. EC3 should 

have been collected from all participants prior to the workshop 

 

✓ If there’s anything that you want to talk about off the record, please feel free to let me know 

and I can pause/stop the audio or will not transcribe this information. You are also free to stop 

the interview at any time; be it for a break or to end the interview process. You don’t have to 

answer any questions that you don’t want to. 

 

✓ Do you have any questions you want to ask me? 

 

✓ If you are happy to begin, I will turn the recorder on. 

*Start Recording* 

Thank you all for agreeing to participate in this activity. I hope you have all had a chance to go 

through the framework which I emailed and hopefully noted some opinions. 

I will take a little time to talk you through a bit more detail about the framework, how it emerged, 

and the envisaged mode of use.  

Then I will open the floor to your views and opinions on the applicability and usefulness of the 

proposed framework. 

(15-minute presentation) 
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o 15 minutes to present 

o I’ll politely ask that if you have any questions or concerns about anything in presenting, if you 

note the questions on a paper and we can address them at the end, if they slot into the topic 

of our discussion, even better. 

Now, the primary purpose of inviting you all here today is eliciting your views and feedback on how 

applicable and useful this framework will be. Since we have limited time, and need to keep the 

conversation focused, I will use 4 questions to guide our discussion. 

Like I mentioned at the beginning, I have also allocated a set time for each question to make sure we 

get to cover them all. So, I’ll put up queues we are approaching the end of our time.  

I have also allocated some time at the end for A.O.B and I will ask you to help me fill out a short 

questionnaire at the end just to highlight the key points that stand out for at the end of our discussion. 

Guiding questions 

1. In your opinion, how useful do you think the proposed framework will be towards developing 

DC in TEIs? 

 

2. How effective do you think applying this framework would be towards supporting digital ed-

ucation programmes? 

 

3. Do you have any suggestions regarding the current wording of the level descriptors (the word 

used to describe the level of maturity 0-5)? 

 

4. Any other comments and observations that may improve the framework?  

Thank Participants 

✓ Thank you for taking part in the study 

✓ Moderator will reiterate what will happen to the information you’ve shared (i.e. how it 

will be analysed, anonymised, and added to the PhD project as well as how it will appear 

in presentation/papers). 

 

*Turn off recording* 
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Questionnaire for DCMiTI Workshop 

Question 1: Reasonability 

The Proposed Framework is intended as a basis for assessing the level of maturity of a Tertiary 

Education Institution. (TEI). In your opinion, how reasonable is the proposed framework in that 

regard? 

1 2 3 4 5 6 7 

highly 
unreasonable 

unreasonable somewhat 
unreasonable 

neutral somewhat 
reasonable 

reasonable very 
reasonable 

Question 2: Applicability 

In your opinion, how applicable is the proposed framework for supporting the development of Digital 

Capabilities in TEIs? 

1 2 3 4 5 6 7 

highly 
inapplicable 

inapplicable somewhat 
inapplicable 

neutral applicable somewhat 
applicable 

very 
applicable 

Question 3: Usefulness 

In your opinion, how useful would the proposed framework be in supporting the implementation of 

digital education programmes? 

1 2 3 4 5 6 7 

highly  
un-useful 

un-useful somewhat 
un-useful 

neutral somewhat 
useful 

useful very useful 

Question 4: Given that Level Descriptors are short labels summarising the definitions in Table 1 and 

intended to indicate the key achievement at each stage of maturity: 

 
Table 0-1: maturity level definition for the proposed framework 

Maturity Level Description 

Level 0 Digital Education is not possible. There are generally insufficient facilities to support the process. 

Level 1 Digital Education is possible but inefficient. Practices are ad hoc. Tools and services are unpredictable. 

The value of digital skills is unrealised. 

Level 2 Digital Education Programmes are stable. The value of digital knowledge and skills is recognised. The TI 

encourages digital skills and practices. Services and maintenance are often reactive. 

Level 3 Digital services are standardised with the availability of policies and guidelines that support the smooth 

running of digital education. The TI actively promotes the use of digital tools and skills (e.g., Through 

recognition reward schemes). There is a focus on the development of digital services and skills.  

Level 4 Digital programmes, services and facilities are quantitively measured and controlled. Stakeholders expect 

to locate knowledge, policies and guidelines related to digital practices, and the concept of digital 

Wellbeing is woven into policies. Usability becomes a consideration in resource acquisition. Tools and 

equipment are easy to use, with user manuals and instructions. Management stakeholders demonstrate 

commitment to digital practices, and digital policies have detailed implementation plans. 

Level 5 Digital Maturity is continually optimised through data analytics and visualisation. An established 

assessment feedback loop informs decision making. Tools, resources, and processes are continuously and 

regularly updated. 



 

474 

 

In your opinion, which one of these level descriptors best describes LEVEL 0 of maturity? 

▪ Not possible 

▪ Not available 

▪ Not considered 

▪ If other, please specify: ________________________________________________________ 

1) In your opinion, which one of these level descriptors best describes LEVEL 1 of maturity? 
▪ Possible 

▪ Ad hoc 

▪ Unpredictable 

▪ Reactive 

▪ Poorly controlled 

▪ If other, please specify: ________________________________________________________ 

2) In your opinion, which one of these level descriptors best describes LEVEL 2 of maturity? 
▪ Often reactive 

▪ Encouraged 

▪ If other, please specify: ________________________________________________________ 

3) In your opinion, which one of these level descriptors best describes LEVEL 3 of maturity? 
▪ Proactive 

▪ Practised 

▪ Defined 

▪ Standardised 

▪ Procedures in place 

▪ If other, please specify: ________________________________________________________ 

4) In your opinion, which one of these level descriptors best describes LEVEL 4 of maturity? 
▪ Managed 

▪ Measured and controlled 

▪ Quantitively surveyed 

▪ If other, please specify: ________________________________________________________ 

5) In your opinion, which one of these level descriptors best describes LEVEL 5 of maturity? 
▪ Optimizing 

▪ Stable and flexible 

▪ Continuous improvement 
▪ If other, please specify: ________________________________________________________ 

 

Question 5: Do you have any other comments or observations that could improve the proposed 

framework? 

 

Answer: 
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Question 6: How might you envisage using this DCMiTI Framework in your institution? 

 

 

 

 

 

 

 

 

 

 

Answer: 
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Appendix AB: Transcripts from Study 5 

Transcription of DCMiTI Workshop 1 
Date: Monday 30th May 2022 

Time: 12noon – 1pm 

Note: Prior to the workshop all participants received a documentation pack with the proposed framework, glossary, 

guidance notes and the polling questions that would be asked. 

__________________________________________________________________________________ 

[Start of recording] 

 

ZB: [Workshop started with a brief presentation to put the proposed DCMiTI Framework into context]. 

 

ZB:  I’m happy to take any comments or questions at this stage before we go on the evaluation exercise. 

P1:   I don’t have any questions. 

P2:   May I ask a question? 

ZB:   yes 

P2: So, I believe that this Framework you proposed is something that is kind of related to the literature 

research. For example, there are this TASDO and other frameworks or technology acceptance models 

in the literature. Have you considered them? Have you compared them? Or have you used them in 

some way applied to your research? 

ZB:  Yes, I have. Not really introduced them into my own work but I considered them at my literature 

review stage. The closest model to one that I have proposed is the Digital Capabilities Framework, 

which is not really an academic undertaking. It’s more of a… I mean it’s used in many universities but 

when I tried to find empirical studies that support why they are using the domain elements that they 

are using to measure capabilities, there was really any academic backing to these things. Empirical … 

 Some of the elements that I have identified do overlap with existing models…… 

P2: I actually have several questions because one of my PhD students is doing similar work. But I think the 

main purpose of this workshop is not to judge your work but to help you. 

ZB: I’m happy to take additional questions but well do the evaluation exercise and then if you have any 

additional questions, we can do that at the end. 

P2:  yeah, but I have to leave at 12.55 pm, I’m so sorry I have another 3hours meeting from 1-4, so I have 

5 minutes to prepare for that, so I have to leave at 12.55. and I’m so sorry for my late attendance yeah. 

Ok, carry on. 

ZB: ok so I’ll go onto the polling exercise, you’ll have to bear with me this is the first time I’m using zoom 

polling. 

 [Conducted polling exercise. Read Questions out loud:] 

P1: some of these groups are very similar and can be merged together, I know we will discuss this later 

but I’m saying it now. 

 [still polling] 

ZB: great! So that brings us to the end of the polling. I will just switch back to the presentation screen. 

 So, thank you very much for filling out the polls. Now, are there any… or rather what prompted you 

to answer the way you did? If you indicated the framework was reasonable, what makes it reasonable? 

P1: do you want me to start? I thought that the framework is somewhat reasonable which I think I number 

5 and the reason for that is, that I think it’s a valuable FW and it makes sense in terms of the categories 

that you used for qualifying variables capabilities. However, I think that it is over complicated and from 

that perspective, it usually links to… I mean reasonableness and applicability are kind of very similar 

categories as well, there is some overlap there. I think is why I put for applicability its somewhat 

unapplicable because its overly complicated. You really need to simplify this framework. If you look at 

the frameworks that are used in the IT industry like Prince2 Agile even CMMI and ISL Frameworks, 

they have far less initial categories and descriptors and one of the characteristics of a good framework 
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is it should be simple enough to be used otherwise people will simply switch off and won’t use it. So 

you have to sell it, first and foremost sell its usability otherwise what’s the purpose of the framework 

if no one is going to accept it. 

 I think also reasonableness is also about the meaning of all these different categories and there is a 

certain overlap in various descriptors for example when it comes to wellbeing, you have wellbeing 

dotted around various places etc. so I think what I would suggest Is that when you look at this top 

categories, that you try to think of an existing framework such as you can start off with a definition of 

information systems, people, processes, technologies, organisation ok. And try to kind of push these 

various sub-themes through that filter, rather than having ten top categories. Then also when it comes 

to the values if you look at the existing frameworks, such as CMMI, they have 5 values, you included 

0 and I’m not seeing any reason for having a zero category to be honest. 

 Also, you should think about when you look at the sub-category and the sub-themes not also sub-

categories need to have all 5 values. Otherwise, you’re forcing yourself to come up with some artificial 

qualifiers, explanations or whatever. Some could have only 2 or 3 values rather than 5 and so on. 

 My final comment is for the final 2 categories, they are very similar. I don’t see a big difference 

between 4 and 5. And I think there is a top category missing. So you could merge these 2 and add 

something that is above that and it should have more to do with a kind of leading role and I don’t 

know. It’s your job to come up with that but I think there is a place for an additional category there 

and you could do with merging these two. 

 Too much I know, but you asked us to read all these documents and think about it, so I did! 

ZB: it’s not too much at all. Thank you! 

 If I could just comment on the last 2 categories… distinction between 4 and 5 ….. 

P1: I see your point, but I would argue that we are beyond that point and organisations understand that 

the data they are collecting are there to be used. So, they are not just repository of data. For those 

organisations out there, that are putting them near the top, it’s too far. In other words, I think that 

everybody is collecting the data and many organisations that are collecting the data are actually using 

them for something. 

ZB: just a reminder that the framework is actually targeted for… I mean the first section of my research 

was quite general and conducted it in the ok, but the larger part of the work was in Nigeria. 

P1: yes, I understand. 

 Actually, I think they are relatively less advanced in terms of their use and collection of data. So, if the 

framework was targeted at TEIs in Nigeria, then I think the differentiation means a lot more to those 

institutions that are probably not as advanced in their digital awareness as those institutions here in 

the UK. 

P3: I can say something. I 100% support a simplified framework. A little bit less huge. So, I work with 

international partners, so I do know a lot of the capabilities of our partners. So I have partners in 

Trinidad and Tobago, I have partners in Pakistan, Indonesia and also in Singapore and Kenya. I fully 

agree that the realities in terms of digital capabilities, data analysis, data use is very different to our 

own in the UK. So I think that there is definitely a niche for this framework but it is extremely 

complicated for me who doesn’t necessarily have a background other than the education background 

and managed a supported distance learning programme. 

 I think simplifying the framework would definitely be for me, useful in a sense because I would then 

be able to use it but also I do understand where you are coming from and where you are putting all 

those different sections together because one thing is what I do here. One thing is what my 

international partners do in their institutions and it’s very different sometimes. 

 I think there is definitely a place for the framework but yeah. Also, another thing you may want to 

consider is whoever is doing it, I really see that as a bit like an audit tool more than anything. Whoever 

is doing that audit or the group of people who are doing it, there is always going to be a little bit of 

bias because they will be the ones doing in t on their organisation. Whereas if it’s done by somebody 

outside there is probably a bit less bias on the application of the framework so maybe account for that 

if you haven’t done so. So that’s my take. 
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ZB: thank you! 

 I think that touched on reasonability, applicability, and usefulness. 

 Ok great! So P2 do you have any other comments that you would like to make with regards to any of 

those key questions of how reasonable, applicable or useful the framework may be? 

P2: I actually agree with P1 and P3, it’s very complicated. I’m just thinking about how to evaluate at the 

end of your research. Such a framework, so complicated and maybe not that conventional compared 

to other frameworks or models in the research literature. So, you need to make it comparable to 

others so that we can actually evaluate the results of your work, and of your framework. That is the 

only point u want to raise. Thank you. 

ZB: ok so that last question I wanted to ask which is even more relevant now because of the general 

consensus on how complex the proposed framework is. I didn’t want to share how I envisage using 

the framework so I wouldn’t influence your perceptions. So, how do you actually envisage using the 

framework? 

P1: ok, so shall we go in the same order then? Or do you want P2 to go first because she needs to go? 

ZB: oh that true. 

P2: errrmmmm. I don’t have much idea about this, to be honest. I’m sorry. 

P1: I first want to talk about usefulness, I didn’t come to usefulness in the first expose at the start. 

 I think a framework like this will be very useful and I second P3 in her opinion on this. So I think you’re 

doing very potentially useful and valuable research for the community. But I think you do need to go 

through a second iteration of refining this framework and making it more usable. 

 With regards to how this framework could be used, you know as with any other maturity framework 

you would be using it as a diagnostic tool first. I mean you demonstrated that in a way. And then those 

descriptors would tell you what the next step is you could achieve in a certain point in time. In the 

next step of development and you know what are the activities that you or the organisation need to 

take to get to that level. 

P3: that’s exactly my thought as well, so I use that tool as a diagnostics or audit tool let’s put it that way. 

As a starting point to then develop something, in particular, to make sure that the organisation then 

develops their capability, so if they are at a certain level, then they know what to do in order to 

progress as well because you do provide that guidance within that tool. So it will be a bit that an audit 

sort of thing but also with a strategic direction as to where they need to go. So that would be my take. 

P2: [P2 excited the zoom call @ 12.55pm] 

ZB: ok great! I think you are aware that at least one more iteration to this and refining it. I am also sure 

that you are aware of the danger of creating artificial qualifiers just to fill in spaces because you 

decided to have 5 or 6 categories and have to put something in each of these although it’s not kind of 

natural if you know what I mean. 

 Perhaps its better to start with less values and less categories and expand if you need rather than have 

a lot of spaces your trying to fill in. 

ZB: brilliant, thank you. So I think that pretty much everything on my part. Thank very much for taking the 

time to join me and reading the documentation beforehand. 

 [Summary and thank you]. 

 Thank you. Bye-bye 

 Thank you. Bye 

[End of call. End of recording.] 

_______________________________________________________________________________________________ 
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Transcription of DCMiTI Workshop 2 
Date: Wednesday 1st June 2022 

Time: 9am – 10.30am 

Note: Prior to the workshop all participants received a documentation pack with the proposed framework, glossary, 

guidance notes and the polling questions that would be asked. 

__________________________________________________________________________________ 

[Start of recording] 

 

ZB: [Workshop started with a brief presentation to put the proposed DCMiTI Framework into context]. 

 

ZB:  I’m happy to take any comments or questions at this stage before we go on the evaluation exercise. 

P1:  I‘ve got quite a lot of comments but I don’t want to monopolise so let’s go with your structure of what 

you want us to do next. 

ZB: So, I didn’t want to talk at you the whole time, so I thought I’d give you a chance to say anything if you 

wanted to now, but there will be another opportunity later on so do. 

P1: Shame there is no chair here because I could talk too much, but we could always talk afterwards 

anyway. 

ZB: So, I am going to share my slides again. 

 Now the evaluation exercise is really to elicit your views and opinions so we’ll conduct the polling and 

then we will have discussions around why you’ve selected the answers you have. 

 [Conducted polling exercise. Read Questions out loud:] 

 P1: can I just ask you; this is about the entire framework. All levels, every description, everything. Do 

you just as a matter of interest do you have a set of assumptions because I think for me having worked 

in Ethiopia abit, in Addis, for me, the infrastructure is just so key. And I’ve noticed even on this call 

there has been some people dropping out and in and in order to… no university is an island! In order 

to start even start assessing the assumption, there is some kind of infrastructure there that’s fairly 

reliable. It feels a little bit like a switch, like its on or off in the framework, when its gonna be 

fragmented, probably unstable and it’s gonna be intermittent. 

 So how does your framework address the issues of the unstable environment that so many universities 

find themselves in, which is almost like you know in order to be judged you need to be there. And 

sometime sits totally outside of the control of the university itself. 

ZB: yeah, that’s an excellent question. I do have a working set of assumptions but aside from that I also 

have a very tight scope aswell. So there are certain things that sit outside of the scope of the 

framework, mainly things outside of the scope of the framework….[quite alot]. 

P1: Yeah like you said if you can scope it and make those assumptions very clear. I just feel its going to so 

disadvantage some universities. I’m just aware of the ethics of universities that might be struggling 

already, through no fault of their own.  

Because you know the CMMI, I mean obviously its been used in different areas but it tends to be a 

choice ting where companies can invest or small companies have issues but they can still have a 

smaller version of that. So, I’m wondering maybe something for the future might be that you have 

different levels for different budgets, different political situations or whatever because what we don’t 

want to do is make some universities feel even worse. I think its generally a great idea but I suspect 

the west with lots of budget and good infrastructure before they even start assessing are going to be 

at a quite high level but yeah anyway. 

ZB: One of the things I noticed in my field work was that a bit similar to the example in the tool was that 

there were some areas of capabilities for an institution might score a 4 lets say, but overall they would 

only score a 1. So they would have smart board sand really high tech equipment but yet in the same 

institutions there would be any light and its sort of a case, well perhaps if you were to assess yourself 

P1: And training as well. You can have all this equipment and no one to train people. I thin that was part 

of your framework training, wasn’t it. 
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ZB:  yes, it was, exactly. 

  [ok so back to poll. I’ve only has 2 responses out of 5. Just to remind you….] 

P2: Ok, I have one question Zarah. Have you considered the continuous representation of CMMI? Rather 

than going through level 1 to level 5, in the continuous representation, the people get more freedom 

to pick and choose the areas they want to improve. 

ZB: I actually didn’t. I did not! And that a great question. I didn’t consider the continuous representation 

and I think the reason for that was that at this stage of the framework this is the first draft and I want 

to believe in the next iterations it could be kind of narrowed down and some of the rules I’m using to 

assess the maturity could be tweaked depending on my findings from additional field work. But also, 

I think that’s a case of the institution itself based on what their requirements are an institution wishing 

to use this framework would kind of configure it to their individual needs. So I think at that point that 

would be a good time to introduce the continuous representation. 

P2: Just like you have shown the excel sheet, ok. So like this could be one possibility like they can check 

their maturity with respect to continuous representation and with respect to maturity level 5. You 

mentioned that one example they can be in level 1 ok, but at the same time they should be able to 

check which areas they have already improved, and which areas need to be Improved in the 

continuous representation. 

ZB: ok thank for that comment, it will be really helpful for me to incorporate that in the next iteration of 

the work because it will be nice for them to be able to see what they have already improved on. 

P1: I mean I totally agree with what P2 has just said. I mean having worked on the CMMI and doing this 

sort of maturity model myself, a major criticism, certainly in software engineering is that, that’s not 

how life is. You don’t have all your processes in level 1 and then go to level 2, it’s absolutely a pick and 

mix of various things. Some things are dependent definitely, the overall concept is you can’t improve 

without knowing where you are, so there is an implicit hierarchy going up. But within those steps, you 

can be very mature within 1 stream. It’s interesting actually to make that comparison, so that might 

be a viva question you get: what is the difference between your standard CMMI type models and your 

model? There were actually a couple of other questions that I will bring up about that later. 

P2: Or even Host you can go with the domain one. You have 10 domains I believe you mentioned yea? 

ZB: Yes 

P2: So you can also check which domain is the strongest maturity in that domain and which domain needs 

more work and this kind of thing yea ok. 

ZB: Yes, thank you! 

 [Launch Polling for the second question] 

P1: So maybe this is the time to ask my other questions which is about scalability. I couldn’t spot anything 

about scalability. Have you got scalability there? Did I miss that? 

ZB: No, you didn’t miss it. It’s not there, I haven’t mentioned it. 

P1: The reason I say that is you could be, certainly at the very higher levels as well… just working at 

Hertfordshire for example with very very large classes suddenly you find that the infrastructure is not 

great. So it can be fantastic and then suddenly you get another 1000 students or you want to create 

more than 100 groups or you want to have a zoom call be lots of students able to participate and there 

are limits and limits. Suddenly you find there is lots of limits, so I would absolutely recommend that 

you have something called scalability there just only that… I’m not talking about Nigeria and Addis 

Ababa now I’m talking about just generally. This is very generic now. I don’t know if anyone on this 

call has suffered from this lack of scalability with our digital processes but it’s not been good for us. 

But suppose that’s just with thinking of a successful university with lots and lots of students but the 

digital has to keep up. 

ZB: Yes the digital has to keep up. And I think that part of level 4 and 5m the distinction between those 2 

levels. 

P3: What Sarah has said is very valid. In my university, we have large classes. Very very large classes and 

you find that without looking at the scalability and then looking at competent technicians to resolve 
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issues when they arise it is a big problem. So I want to believe what she said is valid and you should 

look into that seriously. 

ZB: ok thank you. 

 So back to polling quickly. 

 [Continue polling exercise] 

P1: When we talk about scalability then balance that with redundancy in other words you don’t want to 

necessarily have all the bells and whistles and all the expense of having the expense of just in case so 

it’s not straightforward as let’s have the fantastic Infrastructure. Let’s re-invent zoom so it can take 

more people. And let’s make Canvas extended to however many 500 groups, we’ve got very large 

classes but that may not be necessary at some other universities and that would be an unnecessary 

expense. So that was the other thing: budget I wanted to ask you about budget. Anyway ermmmmm. 

Were onto usefulness. 

ZB: yes onto usefulness. We’ll come back to budget. Well just get through the polling questions just 

because I’m conscious of time. And then we can have the remainder of the time to continue discussing. 

 [continue polling] 

 [polling the wording of level descriptors] 

P4: Can you share those levels on the screen? 

ZB: Yes I can if you just bear with me while I bring it up. 

 Has that come up? 

P4: fine 

 [continue polling] 

P1: do our names come up with this I can remember. 

ZB: They do! It comes up as a spreadsheet for mem then once I have put all the results together, I will 

anonymise them. 

ZB: so I’ll go on to the next question, which is asking for any other comments or observations you might 

have? 

  [continue polling for open-ended questions] 

P1: Do you have a concept or because I do a lot of work in global communications and remote. So do you, 

a lot of what you’re talking about with the digital is I suppose forms of communication in a way as well 

as just supporting people who are there but given the experience of covid and everyone going remote 

did that change your view of what’s important or not in terms of the kind of digital infrastructure and 

equipment that we all need in the universities to keep going. 

ZB: I think post covid since covid 19m mostly I think its highlighted the need to have this auditing or self-

assessment tool so that you could see the area of strength and weakness because I did my data 

collection the same year covid started so I had finished collecting my data before the pandemic fully 

kicked off. With that said I think still part of the key issue is allocating a lot of resources in one area 

and completely neglecting the other areas. 

P1: I suppose what highlights for me and I don’t know the research areas of my other colleagues here I 

know that P3 has done a lot in this area and I just feel it’s so critical, the communication and the 

coordination stuff. So, if you’re lecturing how do you know you’re conveying the information and how 

do you know the students are receiving it. And there is something called Media synchronicity theory 

that I think you might be interested in where it talks about conveyance and convergence of 

information. And it’s about synchronous and asynchronous types of communication. I mean I don’t 

want you veering off into another thesis, but I think it might just be something to look at. 

ZB: Yeah I’ll definitely have a read of that: media synchronicity theory? 

P1: Yeah I think. I certainly felt, well I don’t know whether any of you did any remote lecturing but you’re 

not quite sure whether even anyone’s there a lot of the time. No one has their cameras on so I just 

feel there might be a need for that. 

ZB: I think, I think a lot of classes that I have attended lately use online feedback during the session to 

record student feedback because a lot of the time if you give it out ask them to return it they don’t. 

Face to face they are not necessarily that comfortable telling you how they feel about it but I’ve 
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noticed lecturers using online or mobile apps to record how well students understood the session and 

how it was to follow etc, so I thought that was brilliant because it gives the tutor feedback on what 

they can improve and it gives you a bit more confidence as well just knowing how well the information 

was received. 

P2: one more question Zarah, for the assessment, how did you calculate different scores and all those 

things? 

ZB: So, I used the median values for individual assessment. 

P2: Like which score you have given fully achieved or partially achieved. Like that kind of score, you have 

given? 

ZB: no, so it’s literally a yes or no. is the condition satisfied, is it not satisfied. 

P2: so one of the things here is like, so if somebody says yes are you collecting any evidence for that yes 

as well? Otherwise, somebody can say yes yes to everything to get the highest maturity for their 

institution. 

ZB: yeah, so this is kind of the next question I mean I do have an envisaged mode of use, so I have a use 

case of how I imagine an institution might use it but I was a bit cautious of sharing with you all because 

I didn’t want to influence your responses. So that’s the next question but I do have an idea on how 

that might be solved, and it would be in the instructions on how to apply the model. 

P1: The other thing that I wondered about was your ‘Noman cloture’ – how the CMMI describes the 

hierarchy of goals so we have specific goals, specific practices, we have specific key process areas 

starting at the top. I had to look these up because I couldn’t remember I’ve got a very bad memory. 

And then practices, sub practices, recommendations. So, you have this kind of breakdown, so I just 

wondered if you’re going to sort of fit into that frame or whether you have that kind of idea of breaking 

things down from top to bottom like that kind of branching. 

ZB: branching off. Yes! So I’ve tried to as much as possible kind of break it down even in the model where 

you can kind of see the main domain elements and then the sub-elements and then the criteria and 

that’s as much as I’ve decided it into areas. 

P1: yeah, I just would caution you that if your going to follow a framework that’s very established and a 

lot of people have used them in different areas that you stick to the standard terms that are used in 

the CMMI models. Don’t create new ones. 

ZB: I mean I did look at the eMM. Is that in terms of the descriptors where they’ve improved etc… 

P1: Well, no sorry. Not about the descriptors about repeatability. No, I’m talking literally about the 

placeholders so seeing it as a model if it were. Which is what this is, this is a model and as a model it’s 

very strict nomenclature. It has its terms for key process areas, whether you see it as a continuous 

model or not, it has these areas it has specific goals and specific practices so I’m just saying if you start 

to break it down try and follow that. Because I kept kind of thinking of I don’t really like these terms 

and then you know I was working with other people who had… and they said no stick to it, stick to it. 

ZB: yeah, I mean I suppose I’ve looked at a couple of other maturity frameworks like the eMM and the 

knowledge management maturity model and they tend of contextualise it to the domain area that is 

being focused on so because there isn’t really a Digital Capabilities framework documented in 

literature that is specific to education the closest thing I found was the eMM and then there is the 

digital capabilities framework that in most universities in the UK isn’t an academic endeavour I tried 

to reach out to them to get an understanding of ermmm… because it’s quite different from the eMM 

it’s a CMMI based framework. So, I’m looking at the two as my closest references for what my research 

is based on, but I will be cautious. 

P1: I was expecting to see the key process areas, goals 

ZB: what you’re calling the key process areas are my domain elements because we’re not looking at 

processes. 

P1: yeah that’s true you’re not looking at processes. 

ZB: it was difficult to say these are the key process areas when not all of them are processes some of them 

might just be resources, do you have it or do you not, so it varies from people, process and equipment. 

P1: we definitely have an unstable connection here, poor guy. 
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ZB: definitely. 

 Ok. just waiting for one more person to submit [continue polling, the last question]. 

P2: Zarah, in this thing you need to consider a few things for this question, I’ll write my ideas as well ok. 

One thing about this model is whenever you are assessing any institution so it should be done by a 

team of people not one person ok so that we can control the personal bias in that so the score should 

be given by a team of 4 or 5 people you can decide. And the important thing which I mentioned before 

is that, if they are selecting anything yes, they should provide evidence for that. 

 Ok should have something in your model so you can judge, otherwise, it will be very difficult. Just like 

in CMMI when you get the accessors come to your organisation, they conduct interviews with you and 

they do the scoring of partially achieved fully achieved not achieved. But they also ask you to show 

them the documentation then based on the documentation they decide that this specific practice is 

partially achieved, fully achieved or not achieved at all ok.  

The other things is that is there area in your model that is not applicable as well. 

ZB: So there will be and I think the model will need to be configured to the institution and the area in 

which it’s being used and that way you’ll be able to kind of remove or skip the areas that are not 

applicable. 

P2: so some flexibility should be also there ok. 

ZB: yeah ok. Thank you 

P1: Yeah, I totally agree with what you’re saying about… to make it usable and useful I think a set of 

stakeholders should be involved including students, management tutors, new staff, mature staff and 

allow the option for staff to add additional areas that might be important for them but you might be 

missing. One of the ideas of the CMMI was that supposing you are looking for a company… it was 

about predictability right; you can spend millions on a contract, and I don’t know whether I’m going 

to get anything back that’s useful. So it was way of measuring the likelihood of you spending a lot of 

money on getting some software developed that’s likely to get something back. So its about 

predictability and comparison across universities and that goes back to someone else’s comment on 

yeah you can just make it up. So, I think there need s possibly be clever questions where you actually 

have evidence for your answers. So make it as tangible as possible. So you know how many times has 

your internet not worked? How long… you know have sort of a mix of questions where you cant really 

make it up. And you can’t really say yeah yeah great fantastic! 

 I mean it is a normative model, so it’s not specific its very general and the idea of that generalisability 

is so you can compare across multiple institutions. So bare that in mind that… I mean it might become 

something that the Times Higher education want to put in and say yeah look this a great university 

they have invested a lot in digital and that’s going to be helpful for the students. 

ZB: its about finding that balance isn’t it, between being general enough but specific enough to get the 

job done. 

P1: Exactly, you know the problem! 

ZB: Just waiting on one more response and that will be the end of the polling questions. 

 [polling ended]. 

ZB: Just to summarise the polling. All your responses will be anonymised before analysis. So none of your 

responses will be traceable back to yourselves. 

P1: Have you tried doing this poll at your own university. Have you done that? 

ZB: yes, I have 

P1: Well you don’t have to tell me what the results are [laugh out loud]. 

ZB: oh well, the responses were quite positive, I did have a couple of neutrals but the advantage of being 

able to discuss people’s responses was that I was able to discuss why they were neutral on their 

opinion to certain things. I didn’t have any participants who said its not useful at all. I think its just a 

case of a few more iterations. 

P1: I did wonder like a lot of these things it might be a useful tool in itself for discussion yes.  

ZB: yes. You mean management discussion? 
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P1: No, I mean amongst all stakeholders, and I think a lot of these things have multiple uses and I think 

that might be one not just to assess but to discuss. Yeah and hopefully act on it but you never know, 

do you! 

ZB: well at least the information there. 

P2: yeah 

P1: yeah so I think it’s got lots of potential so yeah, well done! 

P2: what we do Zarah, with our students, like we normally as them to use this model in the real world as 

an example as well. Most of our students they do case studies basically they choose few institutions. 

Organisation and they give them a quick training on the model and ask them to use the model 

independently from your involvement. So they will do their own assessment and they will come up 

with some maturity level, ok. After that based on their usage of the model, you design a post-case 

study questionnaire where you can ask them a similar kind of question like you have posted here. That 

will be very good feedback because they have used your model and based on that they can suggest 

any improvement. So that will be future work if you want to do. 

ZB: I think a proof of concept would definitely be important to see how well it works thank you for that. 

P1: I suspect we’re the replacement. 

ZB: I mean because of the duration o the PhD I had to things other options. 

P2: I want to say have you considered the environment? For example, the African setting and probably 

other parts of the world. To look at how the framework can fit into the two environments, so you are 

targeting either of the two? 

ZB: so, yes I did. I considered environment. In fact the last element number 10 is external factors. Aside 

from what I presented today, I actually published a diagram of an ideal digital learning environment 

and the outer body of it is the external environment and everything else sits within that. So there 

would be a set of rules to say that ok so these are the assumptions that were making and these are 

the conditions of this particular environment and for that reason, this is what we have to work within 

this institution…. Like it said there is definitely a need to calibrate the model to each institution before 

they are able to us it. 

Ps: when I said environment, I meant the issue of financial ability, technology, stability, student 

populations, and funding options. 

ZB: all those things are factored in. so funding option is factored in both in terms of internally generated 

funding, and external funding from both stakeholder local and international. So, I did consider this. 

P1: it’s kind of entry-level stuff isn’t it, in other words, to participate I think at the beginning we mentioned 

this and I think in order to just participate there are so many assumptions. 

 As I say working in Adis, I still have a student there and there are so many barriers. Like the 

infrastructure is so different. Different set of problems, so I just wonder whether there could be a two-

tier… I know it sounds awful but a different one for different entry levels in other words not to make 

some universities feel they are outside of it but they can still participate. 

ZB:  yeah! 

P1: But also it’s odd that you’ve got this environmental key entry-level criteria as number 5 when its 

almost should be the number 1. Have you got any money to invest in the digital and you can say no 

and then everything else put a line through it and that would be very demotivating, I think? But I don’t 

know what the answer is. 

ZB: it’s definitely something worth thinking about yeah. I mean I’ve got lots to write in my evaluation 

section of this work and loads of stuff I could potentially put in the future work section. 

P1: well I just feel this is our opportunity to give feedback so I’ve probably given far more than you need! 

ZB: not at all. This is what I was looking forward to! You know when you’ve been doing research yourself 

for so long and just can’t wait to have that opportunity to talk and talk about everything you’ve been 

doing. Thank you so much. 

 I really appreciate all of you having taken the time out to have read the framework beforehand and 

taking out the hour to participate even though we’ve gone over 20minutes in. but that you so much. 

I think we’ll end the call now, just because I’m aware you may have other commitments. 
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 If you do have any additional comments or recommendations 

P1: could you send us the results? Your paper that you are writing. 

ZB: definitely I’ll send you the results, and keep you posted on the status of my submissions and so on. I’ll 

generally keep you updated on the progress of the work. 

 Thank you. 

P2: Good luck 

P1: thank you. Nice to meet everyone. Best of luck 

P3: All the best 

 [P1 AND P2 AND PS LEFT THE MEETING] 

P3: limitations of third world countries, we have enormous limitations that hamper the progress. But the 

framework you have outlined is very comprehensive and I’m sure it will assist, and it will be very 

applicable to us. 

ZB: I tried to make it as comprehensive as possible, so that even if there is a need to take something out, 

at least you can see everything that should be there and then take out what’s not possible. I think I 

came out with all these levels, I went to Kano, different types of institutions so that I could get an idea 

of what digital capabilities look like all around. 

P4: we had the step B project, which was the new net where I’m working now, and these are supposed to 

serve as ISP for the Nigerian universities. Unfortunately, as soon as the stakeholders from world bank 

left, the funding ended. The model was that the universities are supposed to subscribe but because of 

these silos that we operate here in Nigeria every university wants to get their funds in their budget 

and subscribe directly with their own ISP and their own procurement process instead of tapping into 

the Nigerian. That made the project almost moribund. But we’ll still get there. 

 Your framework is nice; but I’ll just add that you still need to make it scalable so that lower universities 

can see where to come in or fit in. That’s the only thing I feel I have to add, it was a good job. Keep it 

up. 

ZB: Thank you very much. Just one last thing. Your call kept dropping so I’m concerned about losing data, 

if you could kindly complete a manual version of the questionnaire and email me with your responses, 

that would be great. 

Engineer: ok yes, I will do that. 

ZB: Great! Thank again for your time. 

 

[End of call. End of recording]. 
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Appendix AC: Additional Comments from analysis of Study 5 

 

 Additional comments and observation  Frequency of 
occurrences (n) 

1 Overlap in definitions of descriptors 
For example, wellbeing is dotted around various places. The suggestion is to push sub-
themes through a filter of an existing framework with fewer categories. 

Justified 6/14 42.85% 

2 No need for Level 0 
CMMI has 5 values, this framework has 6 and Level 0 is not needed 

Justified  

3 Some of the groups are very similar and can be merged (e.g., Levels 5 and 6) Justified  

4 Scalability 
The framework should be scalable and flexible to suit individual TEIs needs 

Not 
addressed 

5/14 35.71% 

5 Access and affordability 
Access is one critical success factor for devices internet and affordability and must be 
given requisite consideration in the FW. 

Partially 
addressed 

3/14 21.42% 

6 Continuous representation of CMMI 
Consider the continuous representation of the model 

Not 
addressed 

 

7 Record evidence 
Important to keep a record of evidence for satisfying criteria. 

Not 
addressed 

 

8 Budget 
No budget in the FW 

Not 
addressed 

 

9 External systemic factors 
How does your framework address the issue of an unstable environment? Which is 
sometimes out of the control of the university itself. How does the model account for 
Political unrest? 

Partially 
addressed 

Ouch! I honestly have no 
idea about how to deal 
with this comment. Could 
you perhaps state that this 
aspect hasn’t been 
considered, but that it 
could form one element of 
the environment? 

10 Flexibility to select elements 
Consider different levels and different versions for different budgets, and different 
political situations. It could disadvantage some universities that might be struggling 
already. 

Not 
addressed 

 

11 A set of clear baseline assumptions for users 
Do you have a set of assumptions? The scope and assumption need to be made very clear. 
The infrastructure is just so key to setup. In order to even start assessing the assumption 
is there is some kind of infrastructure that’s fairly reliable. A set of assumptions as some 
universities will not be able to participate if there is no internet connection. 

Partially 
addressed 

 

12 Simplifying the Framework 
Simplifying the framework would make it easier to use and more likely to be accepted. 

Justified  

13 The danger of creating artificial qualifiers 
Not all sub-categories need to have all 5 values otherwise you’re forcing yourself to come 
up with some artificial qualifiers whereas some could have only 2 or 3 values rather than 
5. 

Justified  

14 Further refinement 
The framework will be very useful and valuable research for the community, but I think 
you need to go through a second iteration to make it more usable. Needs more iterations 
to refine it perhaps it is better to start with less values and less categories and expand if 
you need rather than have a lot of spaces your filling in. 

Justified  

 


