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Abstract  

This study is mainly designed to investigate the issue of acceptance and use of 

Information and Communication Technologies (ICTs), and examine factors that influence 

and predict acceptance and use of ICTs among Staff Members (SMs) of Khartoum State 

Universities (KSUs) (Sudan). To achieve these objectives the study was structured in 

seven chapters that represent the chronological development of the study. The review of 

the literature allows for the development of a study conceptual framework, instruments, 

and methodology of the study. A mixed methodology, mainly quantitative questionnaire 

of a deductive nature and qualitative methods, was employed. Of 787 questionnaires 

randomly distributed 527 (a response rate 67 %,)  was received and analysed. The 

analysis was performed using SPSS, Smart Partial Least Squire (Smart-PLS), and 

qualitative analysis. Thus, descriptive, explanatory, and content analyses were presented 

and discussed. The results of the analysis of the situations and variations provide 

important information on SMs’ skills, experience, purposes and duration of ICT use. The 

result revealed that, ICTs were widely used by most SMs. However, relatively low 

numbers of SMs used ICTs in teaching. Perceived usefulness (PU) and SMs’ intrinsic 

motivation were the main reasons that motivated SMs to use ICTs. Amongst different 

purposes of using ICTs, SMs use it principally for teaching and academic purposes. 

Among many suggested constrains, specific infrastructure, organization, and individual 

level were strongly agreed on as the main problem that hinder SMs’ ICT use. The 

statistical analysis revealed that the use of ICTs for teaching and the duration of this use 

vary significantly with variations in SMs’ demographic and personal characteristics. In 

order to examine factors influencing SMs’ acceptance and use of ICTs, a conceptual 

framework and relevant instruments of data collections, which was based on technology 

acceptance model (TAM) supported by other models, were developed. The analysis of 

Structural equation modelling (SEM) via smart-PLS confirmed the reliability and validity 

of the measurements and the structural models. The results of the analysis of the 

structural models indicate that nine out of thirteen claimed hypotheses were proved and 

supported. The findings proved applicability and the validity of TAM in predicting SMs’ 

acceptance and use of ICTs in the study context. SMs’ acceptance of ICTs was found to 
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be influenced and determined mainly by PU and ease of use (PEU). Findings indicate that 

situational factors (SFs) have tremendous influence on SMs’ use of ICTs. However, 

whereas the constraints (COs) were found to have a negative insignificant effect, 

facilitating factors (FFs) has positive dominant significant effect. Moreover, use and 

acceptance of ICTs were also found to be influenced directly and indirectly by Social 

influence process (SIP) and cultural factors (CUFs). Test of moderating effect of culture 

via multi-group analysis (MGA), demonstrated that culture has a moderating effect on 

SMs’ ICTs acceptance and use. The findings were further supported and complemented 

by information obtained via in-depth semi-structured interview and observations. Lastly 

the findings have been discussed, whereas some findings were strongly supported by 

related literature other were not. The discussion is concluded by developing models of 

ICTs, which contains the significant (direct and moderating) relations, in order to reflect 

factors that influence both Computer and Internet use and acceptance by SMs in KSUs. 

The study's implication, contributions to knowledge, theory, and practice were further 

clarified discussed. Lastly conclusion was accomplished and some recommendations 

were suggested. . 
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Zusamenfassung 

Die vorliegende Arbeit beleuchtet die Fragen der Akzeptanz und Nutzung von 

Informations- und Kommunikationstechnologien (IKT). Sie untersucht am Beispiel des 

Lehrpersonals von staatlichen sowie privaten Universitäten im Bundesland Khartum 

(Sudan), welche Faktoren und Einflüsse eine Vorhersage von IKT-Akzeptanz und 

Nutzung ermöglichen. Die Darstellung gliedert sich in sieben Kapiteln, die die 

chronologische Entwicklung der Studie repräsentieren. Ein vorausgehendes 

umfangreiches Literaturstudium ist die Grundlage für den konzeptionellen Rahmen und 

die Methodik der vorgelegten Arbeit. Die Ergebnisse der Arbeit beruhen auf einer 

Mischung von quantitativen (Fragebogen) und qualitativen (Interviews und eigene 

Beobachtung) Untersuchungsmethoden. Die Hauptuntersuchungsmethode war ein bereits 

vorhandener Fragebogen, dessen inhaltliche Gliederung ergänzt, präzisiert und weiter 

entwickelt wurde für die Anwendungsgebiete im Sudan. Die Grundlage war die 

Befragung von 787zufällig ausgewählten Lehrkräften aus sieben privaten sowie sieben 

staatlichen Universitäten. Von den 787 ausgegebenen Fragebögen konnten 527 (67%) 

ausgewertet werden. Diese Auswertung erfolgte mittels SPSS, Smart PLS. Dazu wurde 

zusätzlich eine qualitative analyse genutzt. So wurden deskriptive, explorative und 

enthaltene Analysen vorgestellt und diskutiert. Die Ergebnisse der Analyse der 

Situationen und Variationen liefern wichtige Informationen über SMs 'Fähigkeiten, 

Erfahrung und Dauer der IKT-Nutzung. Dabei konnte nachgewiesen werden, dass eine 

IKT-Nutzung unter den Befragten Lehrkräften zwar generell weit verbreitet ist, in 

Lehrkontexten jedoch erkennbar seltener Anwendung findet. Für eine IKT-Nutzung 

wesentliche Gründe stellen die intrinsische Motivation eine Person sowie soziale, 

kulturelle und organisatorische Normen dar. Als Hemmnisse eine IKT-Nutzung werden 

nicht nur organisatorische und administrative Mängel und Schwächen, sondern auch 

individuelle Einflüsse bennant. Die Nutzung von IKT für die Lehre und die Dauer ihrer 

Verwendung konnte dargestellt werden als einige erheblich variierte demographische und 

persönliche Eigenschaften Zur Untersuchung von Einflussfaktoren auf die Lehrpersonal 

Akzeptanz und die Nutzung von IKT wurden ein konzeptioneller Rahmen und relevante 
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Instrumente der Datensammlungen auf der Basis des Technologieakzeptanz Modells 

(TAM), unterstützt von anderen Modellen, entwickelt. Die Analyse von 

Strukturgleichungsmodellen (SEM) via Smart-PLS bestätigen die Zuverlässigkeit und 

Gültigkeit der Messmodelle. Die Ergebnisse der Analyse der Strukturmodelle zeigen, 

dass neun von dreizehn Hypothesen geprüft und bestätigt wurden. Im Rahmen der Studie 

bewiesen die Ergebnisse die Anwendbarkeit und Gültigkeit der TAM in der Vorhersage 

SMs "Akzeptanz und Nutzung von IKT. Es wurde festgestellt, dass die Lehrpersonal 

Akzeptanz von IKT vor allem von PU und Benutzerfreundlichkeit (PEU) beeinflusst und 

bestimmt werden. Ergebnisse zeigen, dass Situationsfaktoren (SFs) dominanten Einfluss 

auf die Nutzung von IKT SMs haben Dagegen wurden Einschränkungen (COs) gefunden, 

um negative nicht signifikante Wirkungen zu haben. Die Erleichterungs-Faktoren (FF) 

haben jedoch positive dominant signifikante Wirkungen. Bei der Nutzung und Akzeptanz 

von IKT wurde außerdem festgestellt, dass sie direkt und indirekt von sozialen Faktoren 

(SIP) und kulturellen Faktoren (CUFs) beeinflusst werden. Die Tests mit Hilfe der 

Multigruppenanalyse(MGA) zeigen, dass die Kultur mäßigende Wirkung auf SMs " IKT 

Akzeptanz und Nutzung hat. Die Ergebnisse wurden weiter unterstützt und ergänzt durch 

Informationen aus eingehenden Interviews und Beobachtungen. Bei der abschließenden 

Diskussion wurde festgestellt, dass einige Ergebnisse in der einschlägigen Literatur nicht 

unterstützt werden. Die Diskussion schlussfolgert zu den entwickelten Modellen von 

IKT, dass sie die positiven signifikanten (direkten und mäßigenden) Beziehungen von 

reflektierenden Faktoren enthalten, die die IKT Nutzung und Akzeptanz durch das 

Lehrpersonal in KSUs beeinflussen. Die Studie impliziert: Beiträge zu Wissen, Theorie 

und Praxis wurden weiter diskutiert, gefolgt von Schlussfolgerungen und Empfehlungen. 
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1 Chapter one: Introduction 

1.1 Overview 

Information and communication technologies, ICTs, are the major driving forces of 

globalized and knowledge-based societies of a new world era (Potgier and Herselman, 

2003). The recent advances in ICTs, notably Internet technology, over the past two 

decades have influenced many aspects of our lives (Lievrouw, et al., 2000; Erber, et al, 

2004). The accelerated adoption and use of ICTs has resulted in the globalization of 

information and knowledge resources (Islam and Islam, 2007).  

With the support of ICTs, the organizations will be flatter, networked and more flexible. 

Nowadays the majority of organizations make their investment in ICTs in order to gain 

competitive advantage (Martin et al., 2002). Additionally, ICTs are facilitators of 

organizational activities and processes; therefore, it is necessary for every professional 

member to learn about it in order to be qualified in this field (Turban et al., 2001). 

Petrides (2000) suggests that ICTs are playing an integral role in organizations, more 

specifically in universities, as higher education institutions (HEIs) strive to maintain the 

goals of quality, efficiency and effectiveness. ICTs emergence has provided new options 

to universities around the world for enhancing teaching and learning. Similarly, ICTs 

development has placed great pressure on HEIs and universities worldwide to deliver 

their educational message (Brown, 2002). 

According to Palvia et al. (1992), the HEIs are aware of speedily changing environments 

and understand ICTs as strategic tools to bring organizations growth and prosperity. 

Herselman and Hay (2003), mentioned, “The revolutionary change which is taking place 

in (ICTs), has dramatic effects on the way universities carry out their functions of 

teaching, learning and research, particularly on the creation, dissemination and 

application of knowledge”. 

It is argued that ICTs in higher education (HE) can be used to address the changing 

demands of learning to be more flexible, for the extension of university services to 
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national and international levels, and for more cost-effective delivery of HE. The 

increasing use of ICTs in universities provides a flexible access to university study, 

reducing barriers of time and place of study as well as the size of audiences (McCann et 

al., 1998 and Brown, 2002). ICTs have the potential to enhance the quality of university 

teaching and research. Innovative educational technologies (ETs) instrument can play a 

crucial role in enhancing graduate and professional studies. As staff members (SMs) 

realize the benefits that ICTs can bring, they will support the creative use of it (McCann, 

et al., 1998). 

For the purpose of this research, the definition of ICTs is confined to the Internet and 

Computers. Globally the Internet is considered the most common research and 

communication tool. It connects people around the world. It has been widely used in 

many sectors. In the academic sector, Internet use has been widely expanded among SMs. 

Today, SMs are increasingly integrating Internet technology into teaching and academic 

activities. The usage of Internet among SMs is no longer limited to specific purposes, 

many different purposes and activities have been practiced, such as developing a new 

course, updating information, supplying supportive materials, and designing online 

courses, as well as publishing and designing research (McCann et al., 1998). According 

to Brown (2002) Computers boost teaching and learning through presentations, providing 

of extra chances to practice and analysis. Further, it allows more access to source material 

via Internet. Computer and Internet connectivity was found to boost communication and 

interaction between academics (e.g., between colleagues, classmates, and between 

faculties and students (Brown (2002: in. Karimi, et al, 2011) 

In spite of the fact that the Internet is very necessary for all countries, the data revealed 

that Internet penetration in Africa is still very low in comparison with the world. 

According to the Internet World Statistic (2012), the worldwide Internet penetration rate 

is 34.3%; however, the African Internet penetration rate is 15.6%. If a comparison is 

made within African countries, some countries have lower Internet penetration rates, for 

example, Sudan is reported to have only 19% internet penetration rate. Despite its rapid 

growth, that make it one of the fastest growth rates in Africa, the Sudan penetration rate 

is still low and lack behind many neighbouring countries (Internet World Statistic, 2012).  
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The acceptance and use of ICTs by SMs plays an essential and important role in HEIs. 

Worldwide, especially in developed countries, most SMs are able to use ICTs in their 

academic activities. Numerous universities in developing countries are greatly concerned 

about ICTs use and acceptance among SMs. ICTs training, facilities and services are 

provided in developing countries’ universities in order to enable SMs to efficiently use 

Computer resources and have the ability to utilize various applications of the Internet 

within their work. 

 African universities, including Sudan, are making efforts and planning to enhance 

Computer and Internet use among SMs. Sudan is looking to the educational possibilities 

offered by ICTs as a way to expand and improve its education system. To support these 

efforts, this research is designed to understand how SMs accept Computers and the 

Internet in their professional activities. Looking to confront the shortage of studies that 

have explored the Internet and Computer use among SMs in Sudan, this study is 

motivated to investigate this important issue. 

1.2 Significance of the study 

Since the mid-1980's, Computer assisted educational information systems (IS) have been 

developing in various parts of the world and the knowledge surrounding the development 

and implementation of these systems has been growing. The impact of ICTs in education 

is evident even in developing countries. Various nations and governments are adopting 

policies to facilitate the adoption of ICTs in learning institutions (Siddhartha, 2005). 

ICTs can improve the effectiveness of university education by solving problems 

pertaining to quality, equity, and access to HE (Kunaefi, 2007). The Internet has the 

ability to provide superior ways of creating academic communities (Laurillard, 2002). 

The use of the Internet by academics can enhance their research, publications, 

professional contributions and communication with colleagues and students (Awwad, 

2006). Scientists in Sub-Saharan African countries can now freely access thousands of 

scientific and professional journals, papers, documents, encyclopaedias, reports, 
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presentations and lectures. This represents a considerable progress in comparison with the 

situation prevailing only a few years ago (Ahmed et al., 2007). 

UNESCO and UNDP (2001) address the need to use ICTs by SMs in Sudanese 

universities in consideration of the large numbers of students. UNESCO (2003) 

mentioned that investment in Sudan HE should be addressed to build and develop real 

integrated ICTs. This task imposes unprecedented challenges to Sudanese HEIs. 

Otherwise, they will be unable to compete in the global HE arena and to graduate 

generations who are able to cope with these technologies.  

The Sudanese national ICT strategy, focuses among inter alias on human resource 

development. The national policy encourages the use of ICTs in order to guarantee the 

full integration of ICTs in all level of teaching, learning and training, as well as the 

curricula improvement, capacity building of teacher, managing and organizing general 

and HEIs (Hamdy, 2007). In 2009, the Sudan Ministry of Higher Education and 

Scientific Research (MHESR), formulated the national strategy to develop HE in the 

period 2009-2013. Among the main objectives of this strategy concerning the 

development and modernization of ICTs are the following: to use ICTs to support HE 

process and e-learning, increase the capacity building of SMs in ICTs, support of a virtual 

library, provision of infrastructure and other facilities that enable SMs to use ICTs, 

particularly video conferences. To achieve this objectives many challenges have to be 

faced; increasing the efficiency of HE’s network, extension of its coverage, and 

accomplishment of the other local HEIs’ network. This work is then challenged with 

continuous updates and modernization in the field of ICTs and provision of tools, 

hardware, and software (MHESR, 2009).  

Although the Technology Acceptance Model (TAM) has received extensive support in 

the United States of America, comparatively little research has examined its validity 

across cultures (Straub, et al., 1997). This study seeks to create empirical support to the 

validity of TAM in Sudan, namely in KSUs. TAM has not been tested in the HE context 

of Sudan. The only study that has applied the model in education context of Sudan is that 

of Rose and Straub (1998), which examined TAM in the Arab countries including Sudan) 
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and tested IT adoption and use among workers in the Arab world. They employed an 

adjusted version of TAM to assess and evaluate the personal Computer acceptance. Their 

findings revealed that their developed model could explain 40% of the variance in 

personal Computer use, in these countries. The authors examined the TAM main 

variables relationships and found it consistent with the majority of TAM findings in the 

US. Accordingly, they proposed and concluded that TAM is supported in the Arab world 

(Srite, 2006; Al-Gahtani, et al., 2007).   

This study investigates the acceptance of ICTs by SMs in KSUs and proposes a 

conceptual framework composed of various factors that are expected to influence its 

acceptance. Notably, CUFs and SNs, which help to extend the stream of research to the 

new context of Sudanese HE, represent a contribution of this study to knowledge in this 

important field.  

The application of TAM in the HE context of Sudan will be applied to extended TAM or 

TAM2, as is widely known (Venkatesh and Davis, 2000). TAM2 will be used as a base 

model to produce a conceptual framework of the study. The research tests all causal 

relationships between variables in TAM with addition to specific external variables, 

notably, SFs, SIP, and CUFs that are expected to be significant in the Sudan context. In 

other words, the study will apply Hofstede’s (1980) cultural dimension to study the 

cultural effect, SNs, and image from TAM2 and SFs from a Social Influence Model of 

Technology Use (SIMTU) (Fulk et al., 1990). The empirical investigation will test these 

variables and main variables of TAM: PU, PEU, BI, and ACU.  

This study is important and beneficial not only for ICTs studies and for Sudan HE, but 

also for experts, researchers, and for all policy makers, SMs, and administrators 

interested in this growing field. The study is significant as it offers clarification of the 

factors influencing SMs to accept or reject ICTs. Identifying these factors is important to 

understanding the acceptance of ICTs. This will draw a clearer picture for HE 

policymakers in Sudan and assist in evaluating the situation of usage of ICTs in KSUs. It 

further helps in overcoming obstacles, which inhibit SMs from applying Internet and 

Computer technologies in their academic activities. 
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The outcome of the study is expected to help KSUs to plan their strategies to support and 

motivate SMs to use the Internet and Computers more in their work. It is hoped to 

provide helpful guidelines to understand the determinants of usage and acceptance 

behaviours of ICTs among SMs in order to design suitable intervention policies. 

Theoretically, the study hopes to add to the theory and TAM researches by testing ICTs 

at least developing countries (LDCs) such as Sudan. Adding cultural, social factors and 

situational factors will enrich the study findings. This because the recent literature, 

recommended further investigation of the effect of these factors. Furthermore, the 

conclusions are expected to lead to new insights on how to enhance the use and 

acceptance of ICTs among SMs.  

1.3 Problem statements 

From a technology perspective, the increasing dependence on ICTs, particularly Internet 

and Computer usage in education, have become a significant international phenomenon. 

The rapid diffusion of the Internet has generated renewed interest in the role of new ICTs 

in HE (Dutton and Loader, 2002). The Internet currently provides HEIs with the 

knowledge and necessary information for teaching and research. Specifically, university 

SMs can utilize the Internet to help them track new information in their fields in order to 

further their academic achievements (Almobarraz, 2007). According to Salleh (2007), 

HEIs are turning out to be more dependent upon ICTs as a new way of providing 

enhanced learning and teaching  

Universities all over the world are considered to be one of the most important institutions 

where ICTs have to be improved and developed (Brown, 2002). ICTs have been recently 

introduced in developing countries, specifically African countries. Sudan as one of these 

countries introduced Internet and Computer technology in HE in the 1990s. Sudanese 

universities seek to integrate and be connected to national and international system by 

adopting ICTs technologies, evidenced by the provision of Internet and Computer 

services, virtual libraries, Computer and Internet centres and strong telecommunication 

services. Despite increased Internet connectivity and excellent communication 

infrastructure in Sudan, there is little empirical and deductive research investigating the 
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factors associated with the use and acceptance of ICTs by SMs in Sudan. The use of ICTs 

in Sudan, particularly the Internet, is still poor, at a 19% penetration rate (Internet World 

Status 2012). Suliman et al. (2008) confirmed further that ICT penetration at HEIs in 

Sudan is very limited, with only a limited number of universities having ICT facilities 

available for education. These statistics indicate low penetration of Internet among SMs 

of KSUs. Therefore, understanding the factors influencing SMs’ ICTs use is important to 

enhance its use in Sudan HEIs. Fortunately, many theoretical models dealing with factors 

influencing acceptance of ICTs have been developed. 

Many studies confirm the importance of instructors’ perception of ICTs, which may 

enhance willingness to accept and facilitate or inhibit use of ICTs. Therefore, SMs’ 

perceptions should be paid great attention, in order to fully understand the dynamics of 

acceptance and use of ICTs in HEIs (Almobarraz, 2007). The issue of SMs’ ICTs 

acceptance and use in Sudanese HE has not gained the recognition it deserves. In TAM 

studies great attention has been given to students as units of study. One aspect of the 

innovations of this study is that it uses SMs as the research unit, which has rarely been 

studied in Sudan. Therefore, more information is needed to explain and investigate the 

faculty members' level of acceptance and their purposes, reasons and perceptions of ICT 

use. Accordingly, this study is an attempt to structure these issues within the context of 

KSUs as an example of a developing country context. On the other hand, no study has yet 

to identify and explain cultural and social factors that influence ICTs acceptance and use 

from the SM perspective in KSUs.  

The study also contributes to the emerging literature by exploring the obstacles that 

discourage ICT usage among SMs. ICTs studies held in Sudan found many obstacles to 

ICTs use (Suliman et al., 2008; Nour, 2011). Suliman et al. (2008) found variation 

between obstacles in private and public universities. Abdalla (2012) recommended future 

research that investigates ICTs in Sudan to intensively examine the CUFs and test its 

characteristics because the outcome of such study could be very significant in terms of 

technology acceptance. The problem of the study can be clarified by answering the 

following important questions: 
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Are SMs in these universities accept and use Computers and the Internet? What is the 

current situation and what variations exist concerning usage of these ICTs? 

- Does TAM valid and applicable in the study contexts? And to what extent does TAM 

predict and explain technology acceptance and use among SMs? 

- Do CUFs and SIP influence the acceptance and use of ICTs by SMs? 

- To what extent do situational factors  SFs  influence the use and acceptance of ICTs by 

SMs in their professional work? What are the main obstacles (barriers) /reasons that 

hinder/motivate use of these technologies by SMs? 

The answers to these questions, and different issues that will be highlighted in this study, 

are expected to make an important contribution to knowledge in this field. The findings 

of this study are expected to have major implications for application of ICTs in Sudanese 

universities, particularly in KSUs. Moreover, the study hoped to provide Sudanese 

universities with a clear understanding of the factors that determine the SMs’ acceptance 

of ICTs. Through revealing factors that determine, facilitate, and motivate acceptance, as 

well as obstacles that hinder the acceptance of ICT among SMs in KSUs, Sudanese 

universities could be able to successfully plan and design the most effective ways to 

support, enhance and motivate SM use and acceptance of these ICTs.  

1.4 Theoretical framework 

Understanding why SMs accept or reject ICTs has been one of the most remarkable 

issues in the study of new technologies. Access to ICTs alone does not ensure use, nor 

does it determine the benefit for education. The adoption and implementation of ICTs by 

organizations in general, and by academic organizations in particular, is a is a complex 

process that requires basic modifications and transformation in the method of thinking 

and users proficient practices. Adoption processes have been studied by many scholars, 

The efforts in these studies produced a verity of models for explaining, distinguishing the 



9 
 

process of adoption in different types of context (Bates, 2000; Bonk, et al., 1999; 

Harasim, 2000; Owston, 1997; Mioduser, et al. 2000: In Guterman, et al,2009).  

Many models have been developed to predict and explain factors that influence 

acceptance of innovations and explain use of the technology. These models can 

effectively be used as a theoretical base to understand factors that influence individuals’ 

decisions to use ICT. Several education researches were carried out based on these 

models and reached conclusions about the ability of these models to explain specific 

situations. After extensive review of literature and in the light of the study objectives, the 

TAM is found to be more suitable. Namely, the extended technology acceptance model 

or TAM2 is selected and expected to have powerful results in explaining and predicting 

usage and acceptance of the ICTs among SMs. Therefore, in this research the modified 

TAM2 introduced by Venkatesh and Davis (2000) will be used as a theoretical 

framework to examine the factors that influence SMs’ acceptance of ICTs in their work 

activities. Both TAM and TAM2 theorized that an individual’s BI to use a technology is 

prejudiced by two main belief factors; simply, PU and PEU. In addition to these factors, 

TAM2 include two theoretical constructs represent by cognitive instrumental processes 

and SIP (Chismar and Patton 2003). TAM has been selected primarily because it was a 

widely applied model, originally developed and designed for explaining and predict 

users’ acceptance of IS (namely, Computer and related technology usage behaviour) 

(Teo, et al, 2009). TAM has also been known to be the most influential and frequently 

tested models and is widely applied to explain general ICT acceptance in the IS literature 

(Jong-Ae, 2005; Ma and Liu, 2004; Saga and Zmud, 1994). In addition, TAM is selected 

because it was originally intended to forecast Computer use behaviour. It also addresses 

the issue of how users accept and use a technology. Ultimately, the TAM has been tested 

for reliability and validity; the obtained results demonstrated that it is a quite reliable and 

robust model in predicting users’ acceptance in many studies (Chismar and Patton 2003). 

The model constructs have been well tested and proved to be reliable. Finally, TAM has 

been implemented and validated in a wide range of areas, including educational contexts. 

In short, beside the previously mentioned advantages of TAM, the model is selected 

because it fits well with the objectives of the present study. 
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The research conceptual framework was built upon TAM2 (Venkatesh and Davis, 2000). 

The literature is reviewed and modification of TAM2 was suggested to serve the study 

objectives and make it more relevant to the study of the acceptance of ICTs in Sudanese 

universities. Therefore, some factors are omitted and other factors such as culture and 

SFs are added to the model. Accordingly, the research model can be described briefly, as 

constructed from TAM in addition to three external variables CUFs, SIP and SFs. In this 

chapter, a simplified conceptual model (see Figure 1.1) was developed. Chapter four 

provides more detail information on the developed framework and its hypotheses. In this 

introductory chapter, the concern is a primary focus on clarifying and explaining the 

conceptions and definitions of the major variables of the model, more details on the 

constructs of these major variables will be discussed later in chapter four. The model 

simply assumes that three major variables influence ICT acceptance and use by SMs in 

KSUs. While SFs directly influence ICT use, SIP and CUFs indirectly influence ICT use 

through influencing BI to use ICTs. Whereas, SIP has direct and indirect influence on 

SMs’ ICT acceptance, CUFs have mediating (as a main construct via PU and PEU) and 

moderating role on SMs’ ICT acceptance and use. Table 1.1 below shows the model 

concepts and its abbreviation, definitions, source, and its operationalization. 

Table 1.1. The model’s major external variables definition, source and operationalization 

 Constructs  The definition adopted for the study  Reference  Operational 

 (No. of items) 

TAM core 

constructs  

Behavioural beliefs (PU and PEU) and 

outcome beliefs (BI and ACU). In short, PU 

and PEU determine the acceptance and use of 

ICTs. 

Davis et al., 1989, 

Fishbein and 

Ajzen, 1975, Hu 

et al. 2003, 

ACU, BI  

PU and PEU 

Culture (CU) “The collective programming of the mind 

which distinguishes the members of one group 

from another” 

Hofstede, 1980  Multi-construct 

Variable  

CU = UA + MF 

Social 

influence 

process (SIP) 

Terminology Include SNs + IM and voluntaries 

in TAM2 as separate variables. SNs + IM in 

one variable in UTAUT. Here use as in TAM2 

but voluntaries was excluded  

Venkatesh and 

Davis, 2000 

Multi-construct 

Variable  

SIP= IM + SNs 

Situational 

factors (SFs) 

Those factors that influence ACU depend on 

the situation and include FFs and COs 

Fulk et al., 1990 Multi-construct 

Variable  

SFs =FFs+ COs 

Hofstede suggested four demission (power distance (PD), Individualism /collectivism 

(IDV /COL), UA, and MF). He defines PD as the degree to which the less powerful 

members of society accept or agree that power is distributed unequally in society. 
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Whereas he defines IDV/COL as the degree, to which a society emphasizes the role of 

the individual. Hofstede defines UA as the degrees to which the members of a culture feel 

threaten by uncertain or unknown situation and try to avoid such situation. Whereas, 

MAS stands for a society in which gender roles are clearly distinct, FEM stand for a 

society in which gender role overlaps (Hofstede, 1991). Later, Hofstede and Hofstede 

(2005) added a fifth dimension, long and short-term time orientation, In this research, 

however, only UA and MF are selected for testing and the other considered only in the 

analysis whenever necessary. Figure 1.1 shows original TAM, major external variables 

and research hypotheses. 

PU

PEU

BI ACU

SN

UA

IM

Original TAM

FFs

MF

COs

SFs

CUFs

SIP

H1

H2

H3

H4

H5
H6

H7

H9 

H8
H10

H11
H12 

H13

 

Figure 1.1 Simplified conceptual model of the study 
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1.5 Research hypotheses 

The research hypotheses composed of many hypotheses concerning the first part of 

situation and variations, TAM hypotheses and external variable hypotheses. The later 

composed of hypotheses concerning social influence process, cultural factor and 

situational factors: 

Hypothesis of the first part of situation and variations  

Hi. ICTs are used for different purposes, but less frequently and seldom used in 

teaching.  

Hii. There are significant variations in the use of ICTs as a teaching tool among SMs 

according to specific personal and demographic characteristics. 

Tam hypotheses  

H1-H4. TAM fits well in predicting factors, which influence SMs’ ICT acceptance in the 

context of KSUs. These include testing of four hypothesized relations of the study model 

(see above conceptual model H1, H2, H3, and H4) stated as follows: 

H1: SMs’ perceived usefulness of ICTs has a positive effect on their behaviour intention 

to use these technologies 

H2- H3: SMs’ perceived ease of use of ICTs has a positive effect on their perceived 

usefulness and their behavioural intention to use ICTs. 

H4: SMs’ behavioural intention to use ICTs has a positive effect on their actual use of 

these technologies. 

External variable hypotheses  

Social influence process hypotheses  

H5, H6 and H7Social influence process have positive direct and indirect effect on 

behavioural intention to use ICTs. This major hypothesis composed of three sub 

hypotheses as follows: 
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H5-H6.Subjective norms positively influence SMs’ perceived usefulness and behavioural 

intention to use ICTs (two hypotheses). 

H7. Perceived image has a positive effect on Perceived usefulness. 

Cultural factors hypotheses (culture as a main and as a moderating construct) 

 Culture as main construct  

H8, H9, H10 and H11.Cultural factors have a positive significant effect on the acceptance 

and use of ICTs as main external constructs and. This hypothesis composed of four sub-

hypotheses as follow: 

H8. Uncertainty avoidance has positive significant effects on SMs’ perceived usefulness 

of ICTs. 

H9. Uncertainty avoidance has positive significant effects on SMs’ perceived ease of use 

ICTs. 

H10. Masculinity/femininity has positive significant effects on SMs’ perceived 

usefulness of ICTs. 

H11.Masculinity/femininity has positive significant effects on SMs’ perceived ease of 

use ICTs. 

 Culture as a moderating construct  

H11mu: Uncertainty avoidance has an indirect moderating effect on conceptual 

model relations and paths and, therefore, indirectly affects acceptance and use of 

ICTs. 

H11mf Masculinity/femininity has an indirect moderating effect on conceptual model 

relations and paths and. Therefore, indirectly affects acceptance and use of ICTs 

Situational Factors hypotheses  

H12 and H13.Situational factors have a positive effect on ICT use through facilitating 

factors and a negative effect on ICT use through constraining factors. Can be detailed as 

follows: 
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H12 Facilitating factors have a positive significant influence on the actual use of ICTs 

among SMs. 

H13: constraining factors have a significant negative influence on the actual use of ICTs 

among SMs 

It is worth mentioning that the model hypotheses will be used for both a structural model 

of a Computer (where it denotes “a” after the hypothesis) and a structural model of the 

Internet (where it denotes “b” after the hypothesis). 

1.6 Research objectives 

The main objective of this study is to investigate the use and acceptance of ICTs from the 

viewpoint of SMs and examine factors that affect SMs’ use of ICTs.  

Specific objectives are to: 

1. Determine the levels, status, purposes, reasons and motivations of ICT use. 

2. Examine the effect of SMs’ personal and demographic characteristics and 

institution type (public /private) on ICT use.  

3. Test the applicability and validity of TAM in predicting and explaining ICT 

acceptance by SMs in the context of KSUs. 

4. Investigate whether SIP and the culture of Sudanese SMs’ in KSUs influence their 

acceptance and use of ICTs. 

5. Examine the influence of SFs (FFs and COs) on SMs’ ICT use. 

6. Create insight that helps universities, planners and decision makers to enhance the 

acceptance and use of ICTs among SMs. 

1.7 Research methodology 

In this introductory chapter, research methodology consists of the study area, 

respondents, methods and instrument of data collections, sampling and analysis of data. It 

provides brief information on these issues; more information will be detailed in chapter 

four. 
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1.7.1 Area and respondents of the study 

The study was carried out in KSUs (Sudan) because most Sudanese HEIs are located in 

Khartoum state. These universities benefited from good infrastructure of the Internet and 

Computers available in the state. The easy accessibility of a large number of SMs who 

constitute the respondents and the population of this study figured in the selection of 

study area.  

1.7.2 Method of data collection and instrument 

This study used mixed methods and instruments for data collections in order to 

investigate the objectives of the study. The study employed a questionnaire as the main 

method, in addition to interviews and observations.  

1.7.2.1 Research survey and questionnaire  

The main method of data collection in this study is a survey, which is widely used in ICT 

research to collect primary data. Earlier studies in IT literature indicate the questionnaire-

based survey to be the most popular method used and widely justified in this area. 

Therefore, in this study the questionnaire is chosen as a research instrument. The 

development of the questionnaire as a survey instrument is guided by the research 

problem, extensive review of literature, and scales used in different researches (Al-

Oteawi, 2002; Christensen and Knezek, 1996; Isleem, 2003; Sooknanan, 2002). Since it 

is expected that the most of the studied respondents will not have the capability to handle 

a web-based instrument, a paper-based questionnaire is recommended. Paper based is the 

most used method compared with web-based methods, especially in developing countries 

where Internet is slowly being introduced (Husain, 2001). The questionnaire was 

designed to understand acceptance and use of ICTs by SMs in KSUs. It contains closed-

ended and a few open-ended questions to allow respondents to express their views. It also 

adapted to the local context and was validated in a pilot exploratory study with a selected 

sample of SMs in KSUs. Most variable measurements used Likert-scale type statements 

with a 5-point scale (range from “strongly agree” to “strongly disagree”) and a few used 

other relevant measures (“excellent” to “no capability”). The respondents were 

investigated about the role of ICTs on their profession, level of use, and about the ICT 
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status of use and utilization. Respondents were also queried on core questions about 

factors influencing technology acceptance. In short, the questionnaire is provided in six 

pages with questions on the current use of Computer and Internet-based technologies, 

anticipated future intention to use, factors influencing use, and acceptance of these 

technologies. The questionnaire is divided into four sections: 

- Section (1) Personal information, ICT skills and purposes 

- Section (2) TAM Questions 

- Section (3) External Variables (SIP, CUFs, and FFs). 

- Section (4) Barriers and constraints (COs). 

In this study, Cronbach’s α coefficient (Cα) and composite reliability (CR) are used as a 

measure of reliability in the research questionnaire development. These two coefficients 

are the most commonly used methods available in determining the internal consistency of 

various measuring instruments. 

1.7.2.2 Interview and observations 

To triangulate the information obtained from the questionnaire, a set of semi-structured 

interviews were undertaken. The semi-structured interviews were adopted in order to fill 

the gap in the questionnaire, to obtain additional and in-depth data from the respondents, 

and to support the questionnaire data by collecting extra qualitative data. Several experts 

from SMs were contacted and interviewed about the use and acceptance of ICTs by SMs 

in KSUs. Specifically, academic trainers and experts are expected to have knowledge 

about SMs’ behaviours, SNs, and culture as well as their implications on the acceptance 

and use of ICTs. For this purpose, five experts were selected. At first, one of them was 

selected and asked to provide a name(s) of other experts and so on. Phone interviews 

rather than face-to-face interviews were selected due to the time factor and difficulties 

faced in the questionnaire. Interviewees were asked questions about ICT acceptance and 

use among SMs, the role of ICT in teaching, and the ways that the universities supported 

ICT use. Miles and Huberman (1994) provided some guidelines for qualitative data 

instrument formations. Structured interviews imply asking a set of fixed questions that 

are read out to the interviewee in a monotonous manner, while maintaining the style of 
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the questioning, probing, and promptings. Interviewer bias has to be reduced to a 

minimum such that the scope for human interaction is reduced with no indication of 

spontaneity and human interjection of interest in the subject matter. More importantly, 

the use of semi-structured in-depth interviews allows the interviewer to ask questions in a 

more open-ended/close-ended manner. The dynamic and flexible nature of such an 

interviewing structure allows for a richer understanding of the set of data collected. These 

instructions and guidelines provide for maximum communicability and ensure the 

primacy of the respondent.  

The observation technique is used to gain understanding of the context in which ICTs are 

used (e.g., lecture halls, offices, corridors, ICTs facilities, etc.). This may help the 

researcher to understand the problems and have an actual and factual view of the field 

area and the available technology for learning. Observations helped the researcher to 

review observational data concerning the implementation of the use of Computers at the 

campus, the people who are responsible for the Local area networks (LANs), the 

instructors, the technological equipment, and so on (Burkle, 2005). In this study, the 

observations taken during fieldwork helped in gaining information by recognizing ICT 

logistics in lecture halls, offices, labs and ICT specialized units. The important 

observations that were taken during the field study have been reported in different 

formats using written notes and photos to be used later in the analysis. 

1.7.2.3 Triangulation  

Triangulation refers to the combination of different methods, study groups, settings and 

different theoretical prospective in dealing with phenomena. Triangulation ensures and 

strengthens confidence in the research results or outcome and the validity and reliability 

of studies (Flicks, 2002; Patton, 1990; Baylor and Ritchie, 2002). Stern et al. (2004) 

described triangulation as the use of multiple tools and sources for data collection in 

various conditions, subsequently leading to the use of both qualitative and quantitative 

analytical techniques. This allows for cross checking and comparison of the collected 

data, hence minimizing bias and strengthening the validity of the data. The crosschecking 

of data can be done by interviewing many participants about the same events in order to 

evaluate the collected data, correct errors, and deepen understanding (Whyte, 1984). 
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Several important researches in education technology (ET) (Baylor and Ritchie, 2002; 

Burkle, 2005) and TAM research (.Al-Sukkar, 2005) use the triangulation method to 

ensure reliability and validity. 

In this study, the data was triangulated by utilizing different methods and tool or sources 

of data collections gathered from (surveying SMs, using a questionnaire, interviewing 

experts, using a semi-structured interview, and the reported observations during the field 

study and related documentary materials about ICTs).  

1.7.3 Sampling 

The size of the sample is an important step because the size of the sample is essential to 

establish the representativeness of the sample for generalizability. Generalizability refers 

to the probability that the results of the research findings apply to other subjects, other 

groups, other settings, and other conditions (Sekaran, 2003). In this study, a 

representative sample of SMs from public and private universities in KSUs is selected 

based on Grinnell (2001) who suggested 10 % of population size as a percentage 

acceptable for generalization of the result for the whole sample. According to MHESR 

(2008) statistics, the total number of SMs in Khartoum public and private universities is 

6,553; therefore, 787 SMs, representing 12%, were selected and subjected to research 

questions. The questionnaire is randomly distributed using random sampling, such that 

the participants were selected from different fields of sciences and faculties in each 

university. The random selection was applied at faculty level due to the unavailability of 

listings that include all SMs. Detailed information about the random process will be 

presented in the methodology part of this study.  

1.7.4 Analysis of the data 

In this study, the data were edited, coded, entered, and processed by using Statistical 

Package for Social Science (SPSS). Summary, descriptive statistics (frequencies, figures, 

tables, and percentages) as well as inferential statistics (such as chi square, regression 

analysis) were applied. Descriptive statistics were used to present information about the 

sample of respondents (e.g., mean, standard deviation). Inferential statistics were used to 

reach conclusions and generalize from the sample results to the population of interest 
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(Leedy and Ormrod, 2001). Moreover, the partial least square method (PLS) (Ringle, et 

al., 2005) was used to analyse factors that influence acceptance and use of ICTs by SMs 

in KSUs.  

1.8 Structure of the study 

The study is composed of seven chapters as follows: 

Chapter one: An introduction: The on-going chapter is an introductory chapter, 

consisting of an overview, the significance of the study, problem statements, theoretical 

framework, conceptual framework, research hypotheses, research objectives, and 

research methodology, which includes the area and respondents of the study, method of 

data collection and instruments, sampling and sampling techniques, analysis of the data, 

and the structure of the study.  

Chapter two: This chapter reviews the literature on ICT acceptance in universities and 

academic settings. It highlights the importance and significance of ICTs in different 

contexts of academia. It starts with a definition of ICTs and the significance of 

technological context, as well as the significance of ICTs to individual contexts (teachers 

and SMs). It mainly highlights the importance and significance of ICTs in an 

organizational context (HEIs) internationally and in developing countries. Therefore, the 

ICTs in HEIs (universities) within a global experience and a developing country 

experience, as well as the study context, were highlighted. Important information about 

Sudanese culture and HE, ICT constraints, and SM professional development is provided.  

Chapter three. Literature Review and Theoretical Framework: TAM theories, along 

with educational and cultural context of TAM studies. This chapter reviews theoretical 

models of TAMs, development of TAM and its main influences, post-TAM related 

theories and models and TAM limitations, CUFs, and ICTs’ acceptance, as well as TAM 

in educational studies (with increased focus on instructors and SMs). 

Chapter four. This chapter provides information on the conceptual and methodological 

framework of the study. It contains the conceptual framework and hypotheses’ 
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development. Also included are hypotheses of the original TAM and hypotheses of the 

external variables, which integrate TAM with other model dimensions and factors. The 

methodological part includes formation of the method of data collection, review of 

qualitative and quantitative research, inductive /deductive methods, main methodology of 

the study, data collection methods (questionnaire, interview, observation and 

triangulation). Methodological part also incorporates research design, which provides 

information on study purposes, method, measurement development, participants and 

study population, context of the study, sampling, distribution, collection, and response 

rate and the main reasons for non-response. Lastly, data analysis presents and examines 

the reliability and validity of research instruments, exploratory factor analysis, and 

treatment of the missing data, descriptive statistics, inferential statistics, and ethical 

considerations.  

Chapter five: In this chapter, study results are highlighted and presented. Results are 

provided in two parts. The first part presents results regarding the situation and variation 

of ICT use among KSUs’ SMs. It includes an introduction, general descriptive statistics, 

the motivating and constraining factors of ICT use, and variations in ICTs among SMs 

according to some characteristics and results of interviews and observations.  

In the second part, the results of factors influencing acceptance and use of ICTs among 

SMs in KSUs are presented. In details the findings of the study, are presented in two 

sections; results of the analysis of culture as a main construct and as a moderating 

variable. Both sections include an introduction, assessment of measurement models, 

assessment of the structural model, and results of hypotheses testing and conclusions. 

Chapter six: This chapter presents the discussion of the results, compares the results 

with previous findings, compares the cultural and social factors with the results of other 

research, and explains for why the research differs or matches with previous findings. It 

includes discussion of the first part (situation and variations) and discussion of the second 

part (model analysis), which include culture as the main construct and as a moderating 

variable (UA and MF). The chapter lasts with triangulation of the methods findings. 
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Chapter seven: Implications, limitations, conclusion and recommendations or future 

outlooks. The last chapter of the study presents the study's implications, which include 

implication and contributions to theory, to practice, and to the methodology. It also 

highlights limitations, conclusions that summarize the study findings and shortcomings, 

and final recommendations for the future, in which the suggested research orientation and 

lines and other recommendations, are highlighted. 
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2 Chapter two: Reviewing literature on ICTs acceptance in 

universities and study setting 

2.1 ICTs contexts 

This aspect of the study concentrates on operationalizing ICTs, their growing importance 

in the education context, the issue of their acceptance and use in organizational level 

(particularly in HE) and individual context (specifically, among SMs). 

2.1.1 Technology context’s definitions and importance 

ICTs are an umbrella term includes the use of Computers, Internet, and other 

technologies (Stienen et al., 2007; Selwyn, 2002). This means that the term ICTs can be 

used to include a massive amount of unconnected media such as phone, fax, TV, video, 

teletext, voice, etc. It also includes media devices depend on personal Computer fixed 

with the Internet such as electronic dial-up, electronic banking, etc. (Abdel Rahman, and 

Hamid, 2012). Oye et al., (2011c) explicate and explain that ICTs refers to the three 

component of the terminology. Unfortunately, the focus in the most ICT- connected 

studies, is on the ‘Technology’ component (e.g., infrastructure, networks and 

connectivity), the other components of the terminology (Information and 

communications) have been overlooked in spite of their essential significance in this field 

of specializations. The importance of the technology component cannot be imagined 

without the other components. This is because the technology emerges to support and to 

enables the prerequisites of information and communications via combinations of 

technologies for knowledge diffusions. Today, the Internet is the most influential media, 

which play the greatest role in information and communication process (Hinson, 2006). 

Therefore, in this study the definition of ICTs focuses and confines to the use of 

Computer and Internet.  

ICTs are significantly expanded by communication technology. This suggests that 

connectivity via different methods (wireless, phone technology or over cables) is an 

essential characteristic that permit admission to the Internet and other general platforms. 

Internet further have inspired and motivated a rapid increase of social software and cloud 
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services that have made its services a highly interactive medium and created new 

dynamics in Computer use. the advancement in mobile devices innovation play a 

progressively more vital role in improving computing and communications power, 

remarkably in the developing world (Kadriu and Abazi, 2009).  

The Internet as the most visible component of the ICTs is perhaps the most remarkable 

technological breakthrough of the 1990s (Changeiywo, 2002). The rate of adoption of the 

Internet exceeds that of all technologies before it (Rosenberg, 2001). ICTs have grown to 

be the keystone of education development in the current time. ICTs are claimed to 

increase the effectiveness and output of education and other sectors. ICTs have 

influenced, albeit, differently every sector, from manufacturing, services to education 

(Rosenberg, 2001). Worldwide, there has been an increasing emphasis and concern on 

the importance of ICTs in education. Among the various ICTs tools the Internet, seems to 

hold great promises for teaching and learning. The rapid dependency on the Internet has 

also affected the ways people teach and learn (DeLacey and Leonard, 2002). ICTs have 

the prospective and capability of improving instructive methods and the excellence of 

teaching and learning (Surry and Farquhar, 1997). 

ICTs, especially Internet and Computer related devices are gaining prominence in the HE 

process. Undoubtedly, ICTs play and will continue to play an important role in 

transforming HEIs (Changeiywo, 2002). Because of the innovations in electronic learning 

and virtual universities, become practicable alternative platforms for traditional HE. The 

innovation also enhances the processes of acquiring education and information with low 

cost for HE. (Oye, et al., without year). 

2.1.2 ICTs acceptance in individual context 

ICTs can play a key role in providing SMs and lectures within HE with all information 

needed for their works, including teaching, research, supervising, preparing materials, 

contacting students and college, improving their access and exchange of scientific 

knowledge. ICTs have many uses ranges from communication, publishing and research. 

The global experiences on ICTs particularly the use of the Internet shows that it can assist 

in allowing SMs and other users to store, recover, adapt, localize and disseminate a 
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massive array of information required to manage their job (Abdel Rahman, and Hamid, 

2012). ICTs therefore can be used to strengthen the capacities of SMs and help in their 

developments. Providing timely and update information on specified discipline through 

the Internet, helps in accumulation of knowledge and the developments of science, 

reduces cost of accessing information and simplify the processes of knowledge exchange 

(Surry and Farquhar, 1997). Use of ET is becoming a progressively more vital part of HE 

and professional education (Wernet, et al., 2000; Almekhlafi, 2006: In Almekhlafi et al., 

2010). ICTs hold the potential to enable HEIs systems to enhance teaching and learning 

experience, improve access to educational resources and programs, expand distance-

learning opportunities, and reduce the costs of education in the long term (World Bank, 

2003). Some academics invest in purchasing a personal Computer and access Internet 

because they believe that the use of personal Computer and the Internet would increase 

their research productivity or output (Hinson, 2006). The HEIs worldwide have 

progressively accepted ICTs as a means of instruction, curriculum, SMs professional 

development, and students’ learning development (Kumpulainen, 2007; Usluel, et al., 

2008: In Oye et al., 2012b). The internet is useful for academics because it facilitates 

their communication with colleagues worldwide, it offers them access to multimedia 

data. This is further enhanced through facilities such as search engines, meta-search 

engines and information gateways. Moreover, the Internet allows academic users to 

follow issues of interest, to keep up-to-date on these issues through many possibilities 

and to utilize information at remote locations (Hinson, 2006).  

The increase of ICTs use and acceptance among populations, particularly learners and 

educators has remained a key issue and item on educational policies and programmes of 

most of the world countries. Worldwide, academics (students, teachers, SMs and 

managers) have regularly utilized the Internet for their practices. Moreover, electronic 

learning has remained an essential element on instructive agendas (Park, et al., 2008). 

Some specialists have hinted at the weak role played by ICTs in education compared with 

the impact of ICTs in some other sectors. They attribute this weakness to a number of 

factors that impeding the wholesales uptake of ICTs in education across all sectors. Since 

Gilbert, (1996) stated that the role IT in modern education has increased significantly 
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over the past two decades, but resistance to technology remains considerably high. 

However, the ICT acceptance at HEIs is frequently weakly applied and is grounded on 

inexistent optimism (Taylor, 1998: in Kohnke, without year). According to European 

experience in many cases, instructors show reluctance concerning the use and adoption of 

ICT in HEIs particularly in teaching tasks (CRE, 1996: In Wende and Beerkens, 1999). 

In the same line Loing (2005: In Aguele, 2007) argues that within universities, the ICT 

implementation is a difficult duty for faculty and SMs. Teaching staff and lecturers lack 

incentives and rewards in a system where professional status and career evaluations are 

based on research performance rather than pedagogic innovation. In addition, there are no 

worldwide treatments for the ICT adoption problems because it is not just a simple 

technical issue. The adoption rate is influenced by factors such as innovation 

characteristics and various economic, sociological, organizational, and psychological 

variables (Straub, et al., 1997: in Al-Senaidi, 2009). Researchers have found serious 

barriers to completely integrating technology into the education processes in HEIs. The 

realization of the Internet in the form of an influential ET tool relays on many factors 

including the individual who will eventually put it into daily uses (Becta, 2004). 

The computerization of education is a multifaceted process in which numerous driving 

forces play a role. Forces at the micro-level of the educational system (teachers and 

students) may be prominent in assisting or hindering changes (Pelgrum, 2001). In 

Pakistan it was noted that, despite huge investment by the government in IT to promote 

Internet usage, specifically within the context of HEIs, however, a very low 

acceptance/adoption rate was observed compared to neighbouring countries. These lead 

Abbasi. (2011) to assert that investing in the IT sector without measuring individuals’ 

acceptance behaviour is a waste of resource. SMs usually have a good deal of 

independence and autonomy and play a central role in the work of universities. SMs are a 

leader of change, achieving and implementing the management plans on ICTs, is not 

possible without their support (Kripanont, 2007). Teachers have lasting impact on 

students’ attitudinal beliefs, including those concerning technology (Hu, et al., 2003). 

Several researchers choose to investigate the individual level of ICTs use instead of 

organization level (HEIs) because the decision to use and accept ICTs remains a personal 
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one (Al-Wehaibi, et al., 2010). It is argued that the effectiveness of ICTs be investigated 

at the individual level. Therefore, instead of raising doubts on the effectiveness of ICTs in 

education, it is better to attribute the effectiveness of ICTs to those who use it. Because, 

SMs are the keys to the successful implementation of ICTs in HE, they have a greater 

role in enhancing acceptance. McFarlane et al. (2002) have placed great emphasis on the 

key role of the instructors in integrating ICTs with the curriculum and culture of the 

student believing that the use of ICTs in HE depends on cultural contexts. The human 

factor is one of the major dimensions to consider in relation to the use of ICTs in HEIs 

and university teachers are the key human actors in this scene (Zare-ee, 2011).  

Efforts to foster acceptance and adoption of new technology among individual 

instructors, maintain and persist as a challenging issue for the various stakeholders 

including administrators, technology supporters or developers, and related governmental 

and non-governmental agencies (Hu et al., 2003; Ataran and Nami, 2001). 

Understandings of how to promote academics’ use the Internet were generally achieved 

by utilizing the theories/models of technology acceptance as a theoretical base for 

investigating the key factors that influence individuals to use the Internet. Insightful, 

comprehensive information in the issue of technology acceptance is prerequisite for 

making technology-empowered education paradigm a reality that guided and encourage 

by visionary , creative instructors and IT specialists (Hu et al., 2003). The process of ICT 

adoptions and use dynamic, can be investigated at micro-national level, meso-sectroal 

level and micro-(organizational and individual) level (Oye et al., 2011c). Therefore, in 

the present study the acceptance of ICTs at the individual level (by SMs in KSUs) will be 

investigated by employing TAM. Nevertheless, a full understanding of the issue (giving 

full image) requires exploration of the issue at macro level also. Therefore, the following 

part will discuss ICTs in educations particularly HE at national level. 

2.2 ICTs at macro national level perspective 

This part explores previous ICT experience in developed and developing countries and 

LDCs with their potential opportunities and challenges. Specifically, it addresses ICTs in 
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organizational level (education, particularly, HEIs). It is divided into three parts: ICTs in 

HEIs global experience, ICTs in HE of developing countries and lastly ICTs in Sudan. 

2.2.1 ICTs in Higher Education Institutions global experience 

The study focuses on the use and acceptance of ICTs among SMs in KSUs. Universities 

constitute the organizational context or the environment where SMs work and their 

investigated technology acceptance take place. Therefore, highlighting and investigating 

the role of ICTs in universities and their importance is the matter of concern in this 

following section: 

ICTs are the major driving forces of globalized and knowledge-based societies of a new 

world era. The revolutionary change, which is taking place in ICTs, has dramatic effects 

on the way universities carry out their functions of teaching, learning and research, 

particularly on the creation, dissemination and application of knowledge. For instance, 

the use of ICTs in HEIs is considered a prerequisite for adaptation to the European HE 

Area. Universities must promote the use of ICT (García-Valcárcel, and Tejedor, 2009). 

University in general, uses ICTs more than general and other educational institutions.  

Traditional teaching methods, continue to maintain as a overriding methods in the general 

education. Nevertheless, universities seek to facilitate enhancement regarding the quality 

of leering by investing profoundly in developing ET technologies (Cancannon, et al., 

2005). Today, organizations, including universities, strive to stay and survive a highly 

competitive environment. Some scholars clarify that in the past twenty years, HEIs have 

invested heavily in ICTs in order to enhance instructions and training process by 

introducing facilities. It argued that universities are continuously pursuing methods to 

develop teaching and curriculums, and search for new forms that are competent in 

fulfilling current and future requirements of organizations and communities (Fillion and 

Laferrière, 2006). 

The fast growing student enrolment in HE accelerated the demand for ICTs to perform 

many purposes easily (e.g., store and retrieve accurate data fast) (Balasubramanian, et al., 

2009). In Turkish, the growth in the rate of university students’ enrolment enhances the 

need to exploit the provided opportunities made possible by ICT facilities in the HEIs. It 
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is widely perceived that ICTs have a noteworthy role in the growing demand for 

universities (Usluel, et al., 2008). Balasubramanian et al (2009) advocates ICT solutions 

for HEI administrators to deal with the problem of growing student enrolment.. The 

authors pointed out that the rising influence, efficiency and potential of ICTs meant that 

technology might afford possibilities that not found thirty years ago. Academics have 

adopted the use of Computer in teaching much more willingly than they adopted previous 

media. 

Palvia, et al. (1992) reported that many organizations including HEIs see IT as a strategic 

tool to bring organizations growth and prosperity. According to Kripanont (2007), ICTs, 

particularly accessing to the Internet to SMs and academics is to help academic by saving 

time and expense, (such as using email for communications, and accessing information 

and knowledge effectively worldwide free of charge. In addition, teaching through 

technology will help in changing academics’ professional practice, especially in the 

teaching and learning process. SMs and academics can work more effectively, efficiently 

and productively, leaving more time for research and leisure. In turn, the quality of their 

working life will be better, consequently helping the university to achieve its educational 

strategies and goals of quality, efficiency, and cost effectiveness. SEDA (2005) 

mentioned that HEIs are becoming increasingly reliant upon ICTs as a way of providing 

enhanced learning and teaching-whether this means supplementing face-to-face teaching 

or providing fully administered e-learning courses. SMs in HEIs are adopting new 

methods of working and ways of teaching using ICTs. 

ICTs have reshaped HEIs and influence most of the universities. For example, according 

Middlehurst (2003) and (Brown, 2002) the global trend in educational ICTs, have led to 

increase in the use of ICTs in education institutions and become a strategic alternative for 

universities all over the world. Moreover, this development has guided the advent of a 

number of new non-conventional HEIs supplier competing for the student intake among 

themselves, and with the conventional HEIs. With the tremendous impact of the current 

use of ICTs in the field of HE, it is now possible to access millions of books through the 

Internet (Bernard, 2005). 



29 
 

2.2.2 ICTs in developing countries’ universities  

In order to understand challenging issues of SMs acceptance of ICTs, it seems necessary 

to review ICTs in developing countries HEIs. The developing countries’ universities 

seem to face great difficulties, challenges and problems in increasing ICTs acceptance 

among academic, namely SMs. For example, despite the high tide of expansion in the 

field of ICTs that shaped the international relations, (resulting in unprecedented human 

advancement though out history of humankind) yet the benefits of putting to use ICTs is 

not evenly realized by developing countries especially in Africa. This is attributed to a 

number of reasons, include but not limited to the non-preparedness of most of the 

countries in terms of institutional and operational capacities for running ICT system 

(Suliman, et al., 2008). As indicated by the low penetration rate, many people, especially 

in developing countries have no chance to access the Internet. There are, however, 

numerous barriers to the integration of instructional technology into HE (Surry, et al, 

2005).  

Providing universities in developing countries with ICTs remain one of important and 

recommended policy option for reducing cost. For example, Jongbloed (2000) discusses 

options for tackling the multi-faceted problem of the underfunding of universities in the 

developing world and recommended use of ICTs as a policy option by implementing 

innovative technology such as Computer and Internet. Because the educational 

institutions have great effects on the community, they are the best institutions that can be 

targeted to increase penetration rate and ICT acceptance.  

Positive impacts of ICTs in African universities are also discussed as a reason to justify 

high concern with ICTs. For instance, Nour, (2010b) reviewed literature of ICTs use and 

impact in Africa HEIs with particular consideration to Sudan and show that ICTs have a 

positive significance influences for enhancing knowledge production in HEIs and 

universities. She shows that the use of ICTs, namely the Internet, makes it easy to 

connect, inter networks and to perform communication within Sudanese HEIs and with 

other institutions in inside and outside the country. Internet also boosts collaboration and 

cooperation among Sudanese HEIs and international HEIs. It further assists in integrating 

Sudanese HEIs into the global knowledge production system ICTs enhanced access to 
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electronic publications for academic purpose with minimum cost. According to Nour, 

(2011) the most important advantages related to the use of Internet in KSUs include 

facilitated training to improve skill for the use of Computer and Internet, enhanced 

learning, training, skill and capacity for all society, long distance learning from 

international institutions, research and development skill, and cheap price. 

In all developing and LDCs ET is needed (Imran, 2005). Review of the literature reveals 

that there has been an abundance of positive claims published in recent years about the 

promises and challenges that ICTs holds in transforming HE in the twenty-first century 

(Zare-ee, 2011). Responding to this challenge, governments in most developing countries 

have initiated national programs, which introduce Computers into education (Benzie, 

1995). However, the process of the technology introduction into the most developing 

countries has not been guided by research. Specifically, the teachers’ reaction and 

decisions to use of the new tools were not considered. As an end-user of technology, the 

teacher’s decision to accept or reject the new technology has to be taken into account 

(Albirini, 2006). End users of IT, such as academic rarely considered and their 

requirements, motivation, causes of resistance are frequently overlooked when taking a 

decision to introduce these technologies. This process frequently leads to an improbable 

result concerning technology use (Abbasi, 2011). 

 LDCs are starting to recognize and acknowledge the high significance of IT. Researches 

show a significant under-utilization of IS in these countries. Moreover, there is scarcity in 

studies that explicitly address the issues that related to the adoption and usage of micro 

Computers in LDCs (Avgerou 1996: In Anandarajan, et al., 2002). According to Oye, et 

al. (2012a) HEIs in Nigerian are confronting the challenges that were fashioned by 

globalization and information era. Nigerian HEIs lack adequate ICTs amenities to boost 

traditional teaching. SMs in Nigerian HEIs must be able to compete with their 

contemporaries worldwide by acquiring knowledge and capability in using and utilizing 

ICTs. Unfortunately, prior studies on Nigerian’s SMs indicate that they were in the first 

stage of ICTs integration, and accordingly, ICT utilization in the infancy stage in Nigeria. 

The access to the Internet by universities and the research community is at a low level. 

The poor Internet penetration is a result of a combination of low tele-density, poor levels 
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of Computer availability and networking as well as the overall poor utilities, particularly 

power supply (Adeya, and Oyeyinka, 2002). Further, Oye et al (2011b) argued that the 

Nigerian national ICT policy is neither being precise nor clearly expressed. The policy 

was unable to entirely meet or keep pace with the demand of the Nigerian educational 

system nor has it a guideline on details school ICT plan. Moreover, many lecturers hardly 

realized the benefit of ICTs in education (Braak, 2001, Oyelaran-Oyeyinka and Adeya, 

2004).  

The level of ICTs use and application in HE of developing countries, despite variation 

from country to another, however, it is in general low. For example, Msolla (2007) 

mentioned that the level of ICT application in the education sector in Tanzania is still 

inadequate. The whole tertiary and HE sub sector facing a number of bottlenecks due to 

limitation of ICT infrastructure and specific competent workforce. Despite the rapid 

growth of Internet and e-learning in Saudi Arabia, the literature on Internet diffusion and 

acceptance in HE is scarce and limited in scope to specific domains or institutions. In 

additions, many studies on ICTs adoption and diffusion in the country context of HE 

report a wide range of problems experienced by SMs in using ICTs for teaching and/or 

research (Al-Wehaibi, et al., 2010). The diffusion of the Internet in Saudi universities is 

considered to be in its early stages (Al-Fulih, 2002, Allehaibi, 2001). Despite rapid 

utilization of ET and IT in Omani’s HE in the past decade, nevertheless, ICTs use in the 

country HEIs is often regarded as suffering from under-exploitation of these advanced 

technologies and problems of unsatisfactory ICT skills of SMs at the required level (Al-

Senaidi, 2009). 

The increased concern about the possible decline of traditional face-to-face teaching and 

the comparative advantages of ICTs over the traditional method use in education are 

provided as rationale to use ICTs by SMs. Another argument that supports the use ICTs, 

especially the Internet by SMs, find its basis in fact that nowadays, most the students deal 

with and will be equipped with the knowledge of how to use the Internet and deal with 

information acquired from different sources.  
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The potential benefits of ICTs in HEIs did not only confine to teaching and learning, but 

also extended to research task. Due to the positive dimensions that ICTs can add to 

research and instruction in HEIs, demands for them increase daily among university 

students and teachers (Hinson, 2006, Zare-ee, 2011). Research infrastructure is poor in 

most African countries. The contemporary fast advancement in the field of ICTs has 

transformed noticeably both types of academic libraries and the nature of their work 

(Ojeniyi and Adetimirin, 2013). Nevertheless, the LDCs’ academic libraries did not keep 

pace with the rapid transformation made possible by progresses in ICTs (Abdelrahman, 

2009). 

2.3 ICTs in Sudan 

This part of the study will provide information about ICTs in Sudan. In detail it attempts 

to provide background about Sudan’s culture, ICTs institutional development and 

evolution, ICTs in general and HEIs. It also focuses light on ICTs in HEIs (public and 

private universities) with special concern on Internet and Computer technology. More so, 

it provides information on ICTs constraints and SMs development in the study context. 

2.3.1 Sudan culture 

Sudan located in northeast Africa with an area of 1,886,068 km inhabited by 30,894,000 

people according to 2008 consensus. Sudan, here, referred to the Republic of Sudan after 

the separation of the south Sudan in 2011. Sudan has long historical foundations, dated 

back to previous Sudanese kingdoms (Nubian kingdom 300 BC and Sinnar dynasty, 

1504). The present modern Sudan may date back to Turkish 1821, Mahdist revolution 

1881 and Anglo-Egyptian Sudan 1898. It is a unique country in Africa can be described 

as an Arab-Africa country with Islam and African traditions being eminent. The country 

comprises hundreds of distinct ethnic groups and languages. It embraces contradictory 

racial identities (Abd Al-Rahim, 1973) The country mix Islamic culture of north Africa 

with Arabic and African culture. The gradual peaceful process of Arabization had tracked 

the Arabs movement to Sudan after the 12th century1. This immigration movement 

                                                 

 
1 http://sudanhub.net/sudan-overview/ethnic-groups 
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resulted in the dominance of the Arabic not only as an official language of the country, 

but as medium to specific aspects of Arab culture. Accordingly, the transformation in 

language led to the shift among a mainstream of Sudanese today to an Arab identity1. 

Despite the separation, Sudan is still a multiracial society and a country rich of cultural 

practices and traditions of the many cultural communities comprises hundreds of distinct 

tribal and ethnic and language groups (Bashir, 2011). Sudan is classified as 

predominately Arabic countries, however, cultural diversity and ethnic complexity 

among the most striking features of Sudan (Ryle, 2011). 

Sudanese culture was able to meld and mix the behaviours, practices, and beliefs 

hundreds of tribes, which communicate in many different languages (UNEP, 2007). 

Although Sudanese people differentiate themselves or have been differentiated by others 

using many criteria (e.g., tribes, common language, play of origin, political or religious 

affiliation, etc.) that may appear to perpetuate differences, but they share many things in 

common (Ryle, 2011). Currently, most of the Sudanese share a cluster of common 

features: language (Arabic), a religion (Islam Over 97% of the population adheres), and a 

common cultural code, a mixture of northern river Nile cultural values. Arabic is the 

dominant spoken and the formal language, followed by the English which first used to be 

a formal language taught in the schools, but after the enforcement of the 2005 

constitution, the official languages of the country became both Arabic and English. 

Despite this official fact, there are still approximately 70 local native languages spoken in 

Sudan (Gordon, 2009: in Wikipedia, 2013)2. 

The majority of Sudanese people lives in rural areas. Those who live in urban areas are 

usually employed either by the government, private sector or in private business 

(McLean, 2005). Social relations and SNs have great influence on Sudanese individuals’ 

lives because religion and common sense of accountability to the society are influential 

unofficial social control instruments3. Extended families often live jointly under the same 
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roof, or nearby. Kinship ties are recognized through parental connections, although the 

paternal line is given stronger consideration1.  

Sudan like most African and Arab countries has collectivist society, which are 

conservative about custom and traditions. In these societies collective judgment is more 

valued than individual ones. Building on Hofstede and Hofstede (2005), in Hebbani et al., 

(2009) argued that “Sudanese collectivist culture is more likely to favour conformity, 

interdependence, loyalty, belonging, and perceives hierarchies as appropriate and accepts 

that position of authority come with power and privileges that should not be questioned” 

In Sudan, individuals are grown to integrate into cohesive in-groups, and respect 

community SNs, religious scholars and cultural values. Members of the extended family 

provided social services. Group concerns individuals; therefore individual decision is 

influenced by the opinions of the members of the group, especially those who have 

authority (Dunja and Arunachalam, 2009). Women dominate the private sphere in 

Sudanese culture and are responsible for running the home and caring for family 

members. Girls work alongside their mothers and other adult females until they marry 

and move to live with their husbands (Wal, 2004, The World Factbook. 2011). While 

boys are disciplined to be the head of the household and prepared to work outside, the 

girls are prepared to work at home and take care of children. Educated women have great 

freedom to work outside and this creates a spirit of independence and greater mobility 

among them. However, educated women privileges, were not a license to trespass upon 

male-dominated SNs2. Sudanese women often share their subordinate position limited 

access to resources and low educational level in addition to low participation in politics 

and public spheres (Badri, 1999). Men in all Sudanese societies have been associated 

with such qualities as aiming for achievement, independence, having physical strength, 

aggressiveness, competitiveness, and sexual power. Women have been matched with 

nurturance, supports, understanding, passivity, independence, and lack of 
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competitiveness. In all of Sudan, women are generally considered subordinate to men and 

are expected to take care of an immediate and extended family (Izeldeen, without year). 

In modern times, the Sudan traditional gender role has been affected by education, 

urbanization, and globalization1. For example, the economic necessities forced the 

community to change some of the cultural dimension to accept the women in the public 

sphere (Izeldeen, without year). However, gender role in rural areas remains unchanged. 

Modern education is now widely spread in rural and urban areas. Women or girls are no 

longer perceived as only being capable of learning some domestic works. They are now 

often perceived as having equal rights with men or boys in acquisition of education. In 

recent years the percentage of females enrolled in Sudanese HEIs are higher than males, 

which reflect that gender gap and bias is diminishing and female become more 

empowered (Nour, 2014). Power is distributed unequally and distance exists in Sudanese 

society and people are grown to accept this situation. Individuals in tribal and rural 

society have a specific hierarchy of leader called Sheikh or chiefs – this title ought to be 

respected2. Political parties are managed by and depend on historical old leaders. All 

these features reflect high PD in the society in which hierarchy is accepted and widely 

spread. 

From organizational prospective, in the Sudanese culture individuals try to avoid the 

unknown setting. They mostly prefer traditional procedures and tools, as long as they do 

the job. This delay change and negatively affects the adoption of innovation and new 

technology. Organizations have many rules, laws and systems and are highly bureaucratic 

in order to avoid any unknown risks or threats. Some managers avoid taking the risk and 

make changes (concerning IT or e-government) when its potential results are uncertain. 

This behaviour is particularly true among the financial decision makers who find it very 

hard to take the risk and dedicate large resources for projects in these areas (Abdalla, 

2012). 

                                                 

 
1http://countrystudies.us/sudan/46.htm,www.intercultures.ca/cil-cai/ci-ic-eng.asp?iso=sd Cultural 

Information - Sudan | Centre for Intercultural Learning 14.10.13, 
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In assessing and investigating the impact of culture (using Hofstede Dimensions at the 

organizational level) on e-government adoption in four institutions, including HEIs in 

Sudan, Abdalla (2012) concluded that UA is low in MHESR. IDV is generally weak in 

the HEIs but few examples can be seen in efforts made to create email accounts for all 

staff, subscribe to their required journals, and simplify procedures such as the registration 

process for students. PD does not appear in the HEIs as a strong dimension. Positions of 

university staff in the administration departments keep rotating, so university leaders 

build their initiatives based upon joint efforts. Abdalla concluded that the analysis of the 

empirical data has confirmed the impact of culture on ICT and e-government initiatives 

in Sudan. These behaviours and attitudes had a strong and positive influence in the 

adoption of e-government initiatives.  

Sudan like other Arabic and African countries has high PD, high UA, and MAS as well 

as COL culture. It is a country of high PD because inequality exists between different 

individuals’ level, (male and females, young and old men, girls and boys etc.) and this 

culturally accepted. It is a MAS society because the masculine value is dominated over 

feminine value which controlled by males. However, Sudan has moderate MAS 

characteristic like other Arab countries because most Sudanese work to live not live to 

work. Sudan is COL society because social live respect group over individual values, and 

decisions. Despite the fact that Sudan has its particularity as multi-cultural country, it was 

added to Arabic cultural dimensions in Hofstede work. 

2.3.2 Higher education system in Sudan 

Historically, HE in Sudan started at the beginning of the 20th century, specifically in1902, 

when the colonial administration established Gordon Memorial College, which was 

upgraded in 1951 to become a Khartoum University College and, in 1956 renamed to be 

University of Khartoum with a very limited number of students. Therefore, the beginning 

of HEIs in Sudan is usually traced to the establishment of the University of Khartoum 

(University of Khartoum, 2014). Up to 1989, there were only 5 public universities and 2 

private colleges. Four of them are in the north and only one is in the south, which, in 

1990s relocated to the north, due to the war in the south. The two private colleges include 

Ahfad and OmdurmanAlahlia (Abdelrahman, 2009). Since then, specifically on 1990, 
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Sudan has witnessed the remarkable expansion process to its HEIs (Gasima, 2010). In 

that period, the Sudanese HEIs system experienced a process of reformation and new 

HEIs structuring. This process was based on the outcome of the HE conference, which 

was held in March 1990 and was named “HE revolution”. In the early1990s, Sudan 

established the MHESR a governmental high-level decision-making body that dealt with 

HE after its expansion (UNESCO, 2003). The national council of HE is the government 

body, which is responsible for HEIs. Since 1990, many public universities have been 

created, mostly in the provinces. A few private tertiary institutions have also begun 

operations (Suliman, et al., 2007). The policy promoted the expansion of public HEIs, 

provision of the some Acts and easing procedures that paved and facilitate the way for 

the establishment of private educational institutions (universities and colleagues). The 

expansion policy has resulted in a significant increase in the number of HEIs and student 

intake but at the expense of quality, professional and technical education and increase in 

the problem of finance (Gasim, 2010; El-Hassan, 1992). The basic driving force of the 

policy is to take education to the people. The number of public universities increased to 

27 from 5, and 5 private universities started operation. Besides these, other 49 Private 

Colleges were established. The Geographical distribution of these universities indicated 

that 15 Universities were cited in Khartoum state and 17 Universities were established in 

other states (Abdelrahman, 2009). Figure 2.1 provides information on the current system 

of the HEIs in Sudan. HEIs organized by two levels: university and non-university or 

tertiary education. In details, the HE, is provided by public and private universities, 

institutes, and colleges of technical and professional education (Hessian, 2006; Suliman, 

et al., 2007). Currently, there are about 27 public Sudan Universities 27 in Sudan, 5 

private universities, 9 public technical colleges and 49 private colleges (Hessian, 2006; 

Amin 2006; MHESR, 2008). Many reasons were given for the expansionary policies; the 

necessity of expanding HE to meet the community demands and to meet up international 

standards (Suliman, et al., 2007). Moreover, the expanding of HE was argued to meet the 

needs of the country’s economic development and its population growth (Gasim, 2010). 

The tertiary education is provided by specialized technical HEIs (9 technical education 

colleges see figure 2.1 below) and some universities private programs. The technical 
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HEIs institutions offer up to 3-year courses leading to an advanced diploma in the fields 

of engineering, Computer science, and management and community development studies. 

Some universities also offer pre-bachelor's level program or diploma courses (2-3 years) 

a strictly vocational nature in different fields. This diploma is managed as a private 

program and helps in raising public universities financial resources. Good performance in 

the vocational diploma program can be upgraded to university bachelor. On the other 

hand, the university level offer 4-years studying courses leading to bachelor’s degrees or 

B.SC. In addition, Sudanese universities offer postgraduate program awards three levels 

of certificates; higher diploma (either 1 year honours or 1 year diploma after the fourth), 

Master degree (M.Sc. or M.A. 2-3 years with thesis), and doctoral program (PhD at least 

3 years with thesis). The postgraduate programs are coordinated by institutes for HE 

studies in each university. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1. Current HE system in Sudan adapted from MHESR, 2008 documents 

The development in Sudan, had recorded the different phases of economic and social 

changes in the country. The Sudanese system of HEIs, is chiefly responsible for 

preservation, generation and dissemination of knowledge and skills of the highest order 

and it exercises a determining influence on the socioeconomic and cultural development 

in the country (World Bank, 2001). 

Higher Education 

Public Private  

Public Universities 

(27) 

Technical Colleges 

(9) 

Research centres 

and institutions 

Private Universities 

(5) 

Specialised local and 

foreign Colleges (49) 



39 
 

The Sudanese public universities are supported and financed by the government. 

Compared to the private universities, the public universities play the leading role in HE in 

Sudan. The study considered each university that adopted commercial basis and depend 

mainly on students’ fees, as a major principle for admission of students, as a private 

university. Even though some of these universities belong to or are owned by public 

institution as a private For example, the national Ribat University, which is owned by 

Police force, however, it is considered, in this study, as a private university because it is a 

private investment of a public institution and depend absolutely on student fees. 

The HE expansionary policy has facilitated growth in students’ enrolment. Public 

universities experience the highest number of enrolments and, at the same time, reduction 

in SMs’ ratio. Many SMs in KSUs were dismissed from their position and some left for 

other countries for political and economic reasons in 1990s. The policies have resulted in 

disproportionate growth between SMs’ ratio and the student ratio (El-Hassan, 1992). In 

fact, the staff ratio has not kept pace with students’ growth. This resulted in increased 

student to teacher ratio in public and private institutions. According to Suliman et al. 

(2008), the success of the part-time teaching system is a clear indicator of inadequate 

numbers of competent academic SMs in all colleges and universities. To cover SMs 

shortage, universities and private HEIs transferred SMs among regional colleges in an 

effort to cover as many of the available disciplines. In addition, universities recruited 

officers from governmental and private agencies to help in covering the gap in SMs. 

Unfortunately; these officers were not competent and did not fulfil the minimum 

requirements of a teaching staff, mainly expertise and pedagogical skills. In case of SMs’ 

shortage, ICTs as ET tools were the recommended policy. However, the financing of 

ICTs development in HEIs may not be a priority, due to limited financial resource of the 

country (Nour, 2011). 

The revolutionary policy associated with expansion in private HEIs and the change of the 

language of teaching from English to Arabic language, are considered by many as a 

factor that weakened the quality of university graduates and teaching staffs. Many 

criticized the policy as a political expansion that is concerned with numbers and quantity 

students, rather than the quality of education (see i.e. Nour, 2010a; El-hassan, 1992; 
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Suliman, et al., 2008). For example, Nour (2010a) has criticized HE system in Sudan and 

overall Arabic system based on quality problems and its inability to create a critical mass 

of technicians capable of meeting the demands of the labour market. She commented that 

the quality of HEIs in Sudan and other Arab region is considered a serious problem. 

Available information showed that three-quarters of Arab universities were established in 

the last quarter of the 20th century, and 57% are no more than 15 years old. Suliman, et 

al. (2008), argued that the opening of new colleges and universities (public or private) 

raised the demand for high level of manpower in all fields of specialization, but the thinly 

spread of available SMs among HEIs had a negative impact on the quality of teaching, 

research and management of institutions. With the increasing rate of inflation and the 

rising cost of living, many SMs started to look for better prospects in neighbouring Arab 

and African countries. According to MHESR (2004), brain drain became more alarming 

the recent years when teaching assistants and other technical staff of HE followed suit in 

the process of migration.  

Sudan Public Universities recruited SMs to administer the teaching process. Concerning 

the appointment of SMs, universities were allowed to operate ‘freely’ in the liberal 

charters. For different governments, the interference in regulations of the appointments of 

new SMs remains scarce. The selection and dismissal of SMs and the nomination to 

higher rank positions (heads, deans, and other higher positions) were taken by the 

universities’ senate. Interference and political checks were not explicit factors in staffing. 

In the period 1990-2005 the appointment and dismissal of SMs become out of full control 

of public universities’ senate and the appointment did not only depend on academic 

measures. Due to these policies, private universities in Sudan and outside migration, 

attract many well-educated and qualified SMs (El-Hassan, 1992) However, after, 

comprehensive peace agreement, the revolutionary policies were abandoned or alleviated 

and the appointment and dismissal of SMs followed the laws of HEIs and university 

norms. Universities, therefore, had full control in appointing their SMs based on their 

regulations and academic measures. As the result of HE expansion policy, the structure of 

the SMs is changed. For example Gasim (2010) mentioned that with the exception of the 

University of Khartoum, the total number of SMs in Sudan’s public HEIs was 9299 for 
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the academic year 2004-2005, including all academic ranks from teaching assistant to full 

professor. Nearly 26 % of the total number of SMs comprised of teaching assistants, and 

about 40 % are lecturers, both groups who generally held only master’s degrees. This 

means that almost two-thirds of the SMs in the institutions did not hold doctoral degrees. 

There were only 6 universities with more than 20 full professors and 11 universities with 

fewer than 10 full professors. 

The Arabic language was introduced and made the official language of education at the 

public HEIs (Amin 2006; Hamdy, 2007). Arabic as the official language of instruction is 

made in all social and human sciences and some natural sciences. This change was 

enforced in the 1990-1991 academic year, without adequate materials in Arabic, both in 

terms of textbooks and in terms of references. Many of the teaching SMs lacked the 

training for teaching in Arabic (Gasim, 2010). In some other Arab countries, relying on 

Arabic language as the major medium of teaching had a negative effect on the use of 

ICTs by SMs (see Al-Fulih, 2002; Al-Wehaibi 2010).  

2.3.3 ICTs evolution in Sudan 

Internet technologies are increasingly being used in HEIs in African and Arabs countries. 

The Sudanese HEIs have also witnessed increasing investment and initiative on ICTs. 

Nour (2011) provided important information and data from local and international 

sources about ICTs in Sudan. She mentioned that ICT diffusion start in 1990s, since then, 

the diffusion of ICTs had been rapid. The Internet growth is faster than mobile and fixed 

telephone. The use of Internet and telephone landlines in Sudan is higher than sub-

Saharan Africa, but, less than the world. However, 2009 recorded the fastest growth in 

mobile phone, 21%, which is twice more than the growth in Internet 9.1% in Sudan. The 

fast growth in mobile phones in Sudan is below, SSA, but the fast growth in Internet in 

Sudan is above sub Saharan Africa. In recent years, Sudan has shown growing 

telecommunication networks and Internet services, but they are very expensive, 

compared to other African and developing countries. Internet users in Sudan represent 

about 8.5 % of the African Internet users and 0.024% of the world Internet users. 



42 
 

According to the Internet world statistic, as shown in table 2.1 below, in the mid-2012, 

there are 6,499,275 Internet users in Sudan. This size of the users allows the country to be 

ranked in the sixth position within the top ten countries in Africa in term of population 

who use Internet with high, fast and accelerated growth rate of 3.9%. Nevertheless, the 

country’s Internet penetration rate (amount to 19%, which is higher than 15.6 % for total 

African Internet penetration rate) is still poor, compared with the most of middle East 

countries (have penetration rate 40.2 %), which share almost similar culture. Although 

this penetration rate is higher than that those for some Arabic countries (Yemen 14.9 %, 

Libya 17.0 % and Algeria 14.0 %), it is still less than most of the other Arab countries 

such as Egypt 35.6 % and Saudi Arabia 49.0 %. (Internet World Stats, 2012). The low 

Internet penetration rate may indicate that the solution to increase the IT acceptance 

partially require investment in suitable amount of capital and facilitate access to services. 

Nevertheless, previous studies and experiences prove that this requires a further 

investigation of factors that may help to encourage individuals to accept IT. Top decision, 

by top managements, to introduce Internet and Computer may not succeed in increasing 

acceptance among individuals or end-users who have a specific requirement and 

willingness that have to be taken into consideration. 

Table 2.1. World Internet usage and population statistics (June 30, 2012) 
World 

Regions 

Population 

(2012 

Estimation 

Internet 

Users 

Dec. 31, 

2000 

Internet Users 

Latest Data 

Penetration 

(% 

Population 

Growth 

2000- 

2012 

Total for 

Africa 

1,073,380,925 14,514,400 

(5.3 %) 

167,335,676 15.6 % 7.0 % 

Total Middle 

East 

223,608,203 3,284,800 

(3.2 %) 

90,000,455 40.2 % 3.7 % 

Sudan 34,206,710 30,000 

 

6,499,275 19.0 %  3.9 % 

Source: Internet world statistic, 2012 

Prior researches have emphasized that the provision of FFs for ICTs is not enough for 

grantee acceptance and usage of ICTs (e.g. Taylor and Todd 1995). Despite the efforts 

made by the state to increase, ICTs usage in Sudan, the reported ICTs use among teachers 

is very low (Suliman, et al., 2007). Abdelrahman, (2010) evaluated the contemporary 

situation of online education and assessed the educational programs offered by the 

Sudanese HEIs and general education institutions via the Internet. The study found that e- 
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learning in Sudan is still at a very initial stage. Most types of e-learning was in the form 

of ongoing or planned projects that are yet under constructions and not yet implemented. 

There are only some efforts at e-learning in Sudan. Two of these endeavours are the 

experience of the Open University of Sudan and that of the Sudanese Electronic School. 

Nour 2011 mentioned that the government and the private sector provided access to the 

Internet as a learning resource. The communication sector witnessed a considerable 

development with the introduction of new fixed and mobile companies. In fact, Internet 

services were developed after 1994, when the executive authorities created and 

established Sudatel as a telecommunication business company in partnership with the 

private sector, to handle Sudan's communications. According to AISI (1996) Sudatel was 

the only Internet access providers supported with monopoly to ICT policies without 

competition in the local loop. There is competition in telephone terminals, independent 

regulator: private wireless data, for example, although there is an open market in Internet 

service provision, there is only one Internet service provider Sudanet, which opened 

many Internet Cafes in Khartoum. Sudanese ICT profile in 1999 revealed that the 

Sudanese ICT infrastructure were poor and depend mainly on fixed lines. Dialup Internet 

subscribers were very few in 2000 and international Bandwidth was weak. In general, 

communication cost was high, private and public organization, including universities, 

paid a high cost to subscribe to Internet services1.  

In the 1996, the National Telecommunication Corporation (NTC) was formed with a 

view to providing an effective regulatory framework and adequate safeguards in order to 

ensure fair competition and protection of consumer interests (Abdalla, 2012). A few years 

after the establishment of NTC, the government opened up competitive investments in 

telecommunication (Suliman, et al., 2008). Privatization in the telecommunications sector 

had a major impact in decreasing telecommunication costs; therefore, there was an 

increase in the rate of development in the field of IT (Mahdi and Dawson, 2007). In 2001, 

the Sudanese national strategy to promote ICTs and built the information industry was 

                                                 

 
1http://banners.noticiasdot.com/termometro/boletines/docs/consultoras/aisi/2000/aisi_sudan.pdf 
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approved. The aim of the strategy was to achieve a profound step and achieve 

developmental objectives. To this end, the government drafted a 25 year National 

Strategy for the period 2007-2031, this was done in order to promote the ICTs industry 

(Abdalla, 2012). The Sudanese nationwide ICT strategy is focused in five main target 

areas by development, which includes technological, human, Arabic software industry 

content and geo-information aspects (Hamdy, 2007, Abdelrahman, 2010). 

There is a growing interest in IT in Sudan; the ICTs specifically in the area of 

telecommunications witnessed some considerable measure of development. Licensing 

was granted to new investors with development of advance technology with the hopes of 

increasing the spread of, access to, and affordability of ICTs products (Abdel Mahmoud. 

Without year). Today, there are several Internet providers. They include as follows: 

Sudatel: a fixed and mobile operator set up in 1994. Mobitel: a mobile telephone operator 

set up in 1997. Canar: a fixed telephone operator set up in 2005. Areeba: a mobile 

telephone operator set up in 2005. A change from the monopoly to monopolistic 

competition was observed. The presence of more than one operating company helps in 

offering technology end-user with wider options of several ICTs companies and 

encourages specialization. For instance, while Zain and Sudani mainly supply mobile 

telephone, Sudatel and Sudani mainly provide Internet services. The change of 

monopolistic competition enhances competition among companies, improve the quality 

of the services and reduce prices to way that attract the end user of the ICTs (Nour 2011). 

The Ministry of Science and Technology was established in 2002, the ministry set up to 

carry the burden of presenting plans and supporting programs for implementing the 

strategy of the State. ICTs are among the targeted 8 key areas for the 5 year work plan. 

The last initiative of ICTs bodies was the establishment of the Ministry of ICTs to lay 

down the policies of communications and to facilitate the communications services 

(Abdalla, 2012). 

In the last two decades, Sudan starts building and taking advantage of ICTs as an 

entryway for prosperity and development. Therefore, reforms were made to the 

institutional, legal and regulatory frameworks to move towards the utilization of ICTs as 

tools for incorporating the national economy into the global one. ICTs are expected to 
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leverage the country to a new development perspective after it has long been isolated and 

the burden of foreign debt (Hamdy, 2007). The substantial expansion of infrastructure 

and capital investment in communications and other aspect including management 

systems and human capital are all evidences to the development of ICTs in Sudan 

(Abdlegadir, 2004: In Hamdy, 2007). 

2.3.4 ICTs in general education 

In 2002, the education sector ICTs Policy was started. In 2004, ICTs was introduced in 

secondary education curricula at Grade 4. This step followed by installation of 

Computers in more than 50% of secondary schools, at an average of 10 Computers per 

school. The secondary school teachers have been qualified on the fundamentals of ICTs 

(Hamdy, 2007). 

The complete prospective of ICTs in Sudan are seriously hindered by the lack of 

capabilities of societies to make the optimal use of the services. Therefore, UNDP is 

involved to help and heavily packing the efforts to promote ICTs for human 

development. The Sudan Multi-Donor Trust Funds have financed a number of ICT 

projects at the level of general education. According to this project, number of Computers 

have been provided to schools and teachers. Both Sudan ministry of education and 

international organizations (mainly UNESCO and UNICEF) collaborated and started on 

developing ICT education management. The ICT system enables to connect schools, 

process corrections of the Sudanese certificate exam, and display the grades of the 

Sudanese certificate on-line (UNESCO, 2003). Despite the exerted efforts, the use of 

ICTs in education remains poor in teaching activities in both general education and HE. It 

is worth mentioning, here, that still the roles and functions of teachers in the standard 

classroom setting have not changed and the traditional instruction methods still 

predominately used (Suliman, et al., 2008). Both the government and the private sector 

provide access to the Internet as a learning resource. In general educations institutions, 

the connectivity is primarily via dial-up and ADSL. However, in HEIs, it is through 

ADSL only. According to the ICT summit in Geneva, the country should have 

Computers available in all education levels by the year 2015 therefore the country plans 
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to achieve these goals before at agreed on time (Hamdy, 2007). The situation seems 

worse in public when compared with private and HE. According to Abdelrahman (2010) 

significant percentage of private primary schools and HEIs have access to Computer labs 

and Internet, but these situations and services are absent in public schools. 

2.3.5 ICTs in higher education  

Development of HEIs in Sudan was seriously affected by many troubles (such as 

occupation, embargoes, conflicts, and tensions) which hindered their capacities to freely 

plan for the development of their HE (UNESCO, 2003). International sanctions have 

constrained the development of IT in Sudan, and affected levels of expertise and 

knowledge in the introduction and implementation of IT in the country. However, with 

the discovery and production of oil in the mid-1990s and the signing of the 

Comprehensive Peace Agreement in 2005, which ending the civil war in southern Sudan, 

the government was able to initiate limited expansion of the infrastructure at many newly 

established universities and colleges. The government also increased the number of HE 

instructors who were sent abroad to earn their master’s and doctoral degrees in the mid- 

and late 1990s, but mostly for Asian rather western countries (Gasim, 2010).  

Many researchers and international organization recommend the introduction of ICTs to 

the HE. Nour (2011) found that introduction of ICTs to Sudan is not only a solution to 

many problems of HEI in KSUs but also a necessity requirement to achieve many 

objectives (such as teaching staff and research environment development, a method to 

raise education quality and international standard in competitive world). However, 

finance ICTs on HEIs is debatable, problematic and not a priority. Nour‘s findings in 

KSUs suggest that ICTs is leading to significant transformations by facilitating 

connection, creation and transfer of knowledge in Sudanese universities. According to 

Nour, (2010) the introduction of ICTs has the potential to support scientific research 

activities, improve the ways of acquisition of knowledge, and support the restructuring of 

administration and modernization of Sudanese universities. Moreover, ICTs helps Sudan 

and African universities to resolve the difficulties in accessing of the few members in 

enrolment through distance education. It further helps in accessing electronic periodicals, 

publications and online courses. ICTs assist in bridging the knowledge divide by making 
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it to access scientific and various forms of information, smooth the progress of local and 

international connections, improve cooperation and collaborations within south and 

between south-north and produce and transport knowledge. Hamdy (2007) reported and 

provided some pieces of information about ICTs indicators of Sudan, particularly 

important here in table 2.2 the indicators of HEIs (public private universities). 

Table 2.2. ICT infrastructure in higher education institutions 
Higher education institutions  ICT infrastructure  Total  

Public universities With Computer labs 27 

With Internet connection  20 

Private universities  With Computer labs 47 

With Internet connection  47 

Source: adapted from Hamdy (2007) 

There are many methods for accessing the Internet through which Internet service 

providers supply the services to users. This may include LANs, Dial-up access, Cable 

Modem. Other technologies use to access wide users with high speed services are 

broadband access via Integrated Services Digital Network (ISDN), Digital 

subscriber line or loop (DSL) (such as, Asymmetric ADSL, symmetric SDSL, and 

Very-high-bit-rate VDSL) and wireless broadband access via wireless Fidelity or 

Wi-Fi, Wireless Internet service providers, Satellite broadband and mobile 

broadband (Wikipedia, 2014). In Sudan, among SMs of KSUs there are some 

evidences about of a significant shift from a connection via dial-up by telephone to 

connection by ADSL. For instance, from the SMs’ perspective ADSL is the most widely 

used and common method for accessing the Internet among more than 50 % of SMs. This 

followed by connection via, which used by 33%. Finally, access to Internet via fixed 

telephone dial-up which is used by 25% of SMs. In general, ICTs are often widely 

accessed in both the home and office, while Internet café and telecommunication offices 

are often less used compared to both home and offices as common locations for the use of 

ICTs. In particular, both Computer and Internet are very often used in office or work 

place. This is probably because they are offered free of charge in the office or work 

places for the respondents in public and private Sudanese universities (Nour, 2011).  
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Indicators show that although ICTs’ finance is limited, but the improvement in the 

finance leads to improvement in the Sudanese ICTs index. According to the Suliman, et 

al. (2008) ICTs expenditure as a percentage of GDP between 2000 and 2005, has 

increased from 1.1% to 3.1%. The universities connected to the Internet increases from 1 

to 54. Secure Internet servers (per 1 million people increases from 0.4 to 1.9% and E 

government readiness index (scale 0-1) increase from 10% to 14%. The five year 

strategic plan for Sudanese HE has proposed an innovation and development program for 

ICTs. This program aims to expand the data base networks of HEIs, develop a virtual 

library for Sudanese universities. To achieve such objectives and strategies there was 

concentration on using of ICTs to support the educational process and e-learning, 

building capacity of SMs and students in the fields of ICT to support the virtual library 

and establish a local data base network of HEIs and expand its coverage and provides 

technical supports which include provision of equipment and software (Khogali, 2010). 

The ICT infrastructure for research in KSUs (library, Librarians qualifications, Internet 

services, software etc.) seems to be poor. The current telecommunications infrastructure 

does not allow for high speed information access (Suliman, et al., 2008). Most research 

administered in this concern concluded that the ICT research infrastructure is weak, 

particularly with regard to library and Internet connection, (Abdalaha, 2008: Mudawi, 

2003; Alhaj, 2005). For example, Abdalaha (2008) concluded that the University of 

Khartoum libraries relay on the traditional technical operations, provide low quality of 

information services, suffer inadequate ICT services to meet the need of the researchers 

and academics (staff and students), who suffer a lot from lack of both training and 

research skills relevant to the electronic library. (Abdalaha, 2008). A study administered 

in medical libraries in KSUs concluded that the medical information sources are not 

sufficient and not current, and unavailable in Arabic language. There is no subscription in 

the medical periodicals and medical databases, which is a basic research tool for the 

specialists in medical sciences, either through online or off-line search (CD-ROM). A 

sufficient budget to supply the libraries with the information sources and for subscription 

in medical periodicals and databases online and offline is needed as well as plans and the 

programs for training the staff and the users to use the catalogues and IT (Alhaj, 2005). 
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Mudawi, (2003) found that the majority of Sudanese librarians underutilize Internet 

resources for library technical works; Internet resources are being used for non- 

professional activities. And the time devoted for IT and Internet among the Sudanese 

librarians is limited and very short. Abdelrahman (2009) investigate the current situation 

of ICTs at the University of Khartoum library system, with particular concern to the 

available chances of ICT training for the Library staff. He found that despite the 

availability of relatively good ICT infrastructure at the University of Khartoum, yet the 

ICT situation of the system has been terrible. There is no clear ICT policy, training 

strategy and training commitment. According to Barry (without year), the research in 

Sudanese universities encounter some serious problems. The recent pressures to expand 

HE has, in many cases, diverted universities from pursuing research, and their financial 

situation is further diminishing their research capabilities.  

Development of ICTs in Sudan HE requires expanding government spending for the 

development of ICT infrastructure and requires provision of subsidies to offer an 

adequate regular budget for university libraries. This will allow libraries to pay for the 

access of valuable information resources by having licenses or subscription to scientific 

publications. However, the funds are difficult to be due to many priorities of expenditure. 

Therefore, searching for public-private cooperation and investment is the best option for 

Sudan (Hamdy. 2007;Nour, 2010).  

Interestingly, effort to develop a connection with modern technology started. The 

advancement in the ICTs has encouraged the universities’ authorities to establish 

connectivity projects to make use of the massive chances provided by the system. Among 

current existing efforts/priorities in Sudan is the Sudanese Universities Virtual Library 

(SUVL). This scheme was commenced in 2004 with an intention of transforming into a 

Sudanese Universities Information Network (SUIN). (Mohamed, 2007 and Comesa, 

without year).  

Many efforts have been made by the Sudanese MHESR and by some Sudanese 

universities, to enhance the use of ICTs to meet the multiple needs for enhancing 

connection, creation and transfer of knowledge (Nour, 2011) In collaboration with 
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Sudatel, the MHESR has successfully connected 8 Sudanese universities, in the capital 

and 5 remote cities, with an information network for routine messaging and as a first-

phase of distance learning projects. However, despite these efforts, ICT penetration at 

Sudanese HEIs is very limited, with only a limited number of universities having ICT 

facilities available for education. Initiatives for increasing penetration are generally 

hampered by problem of finance (Suliman, et al., 2008).  

In the Sudanese HEIs utilization of ICTs has proceeded rapidly in the past decade. 

Understanding the importance of ICTs MHESR facilitated importing of Computer and 

Internet. Therefore, all the universities in the public sector are connected together in one 

intranet and most KSUs have Internet work services. For example, Khartoum University 

has established Information network since 2002, to connect the university in unified 

network services. According to Hessian, (2006) “Most of the facilities were supported by 

the Internet connection and Computer lab in order to offer the Internet services to the 

researchers. The Sudatel network permits connecting all the university campuses and the 

faculties within it. Faculties were linked by fibre optic and Cisco core switches by using 

focal point to connect to the end users, applications and platform, which are using free 

and open source software. Most end user machines running windows and Linux connect 

to a server running Fedora Linux. The networks offer numerous platform and 

applications such as mail services, web page, digital library, proxy server, web-classes 

and video conference (under construction). Besides reducing costs, the networks have 

helped in connecting and facilitating students and SMs contacts”.  

The use of ICTs started in 1997 in Khartoum University, but the first time the university 

had a network structure was in 2001. In 2006 the university decided to establish a 

Computer network between all the university colleges and faculties. Today there are 

1,500 Computers at the university. With regard to the policy of ICTs, there is 

considerable agreement that real advancement will not realize, unless the university 

utilizes its ICT capabilities. Millennium development goals and others also push towards 

adopting ICTs. The university administration is very serious about initiating ICTs in the 

university, particularly in the area of student enrolment registration and in teaching. The 

connectivity would allow online access to educational materials and institutions such as 
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international journals and knowledge centres around the world. According to the ICT 

plan of the university, most of the curricula can be accessible online within five years 

initiated since 20071. In 2006, the university determined to unify all these dispersed 

efforts into one collective effort and established the Central IT unit. The leading colleges 

in ICTs transformation are the graduate school, agriculture and medical schools, 

especially in utilizing ICTs for teaching, administration, and finance purposes. The 

University of Khartoum medical school is considered as the most ICT equipped college 

in the university. Afford to purchase the latest and the most up to date technology 

available in the market. Now most of the lecture rooms have projectors and display 

screens. The library has 30 Computers installed with direct access to the Internet through 

ADSL, wireless connection and educational software. In addition, students have wireless 

connection throughout the campus and 30% of the students possess laptops. Since the 

2002 /2003 academic year, SMs in the school has started to use PowerPoint applications 

for their lecture. Today, almost all lectures are delivered through a PowerPoint 

presentation. There is a noticeable increase in the usage of audio-visuals media in 

teaching in the last five years (Salih, 2010).  

ICTs permitted Khartoum University to provide access free of charge to the Internet, This 

did not only assists in the structuring of internal networks inside the university and links 

between SMs but further improves external connections with other institutions in Sudan 

and other regional and international institutions. ICTs enable Khartoum University to 

have a university website giving online publications and documents. SMs from different 

faculties in Khartoum University can use ICT facility to offer online new courses(Nour, 

2010).  

The Sudan University of Science and Technology established its computer centre in 1992 

to provide excellent and reliable services to satisfy the need for ICTs, which had evolved 

and applied to all university activities. During the last decade the centre built a suitable 

and solid ICT foundation by introducing the challenging infrastructure, and by training 

the staff to manage ICT activities. The centre uses these staff along with the academic 

                                                 

 
1 http://www.oafrica.com/city-profile/city-profile-khartoum-umm-durman-sudan 
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SMs’ of the university to provide solutions and consultancies and to build strategic 

relations with the governmental and non-governmental organizations. The centre includes 

a number of technical, developmental and administrative departments (e.g. The software 

department, the networks and technical support department, the networks unit). The 

training department is one of the most important units in the centre because it trains and 

qualifies students, who are considered the dynamic force for all activities. The unit is 

responsible for awarding International Computer Driving License for qualified 

individuals as well as eliminating Computer illiteracy for the university leaders (Nour, 

2011). 

Studies on private universities revealed that private HEIs are established according to the 

regulations of the national HE authority. Over 80% of the private HEIs are concentrated 

in Khartoum. The private universities and colleges rely heavily on part-time SMs’ 

Lecturers. The SMs with a master's degree represents the vast majority among the 

academic staff and that student fees represent the major source of income for the 

institutions (Tawfeeg, 2009). 

The other example of private sector on SMs ICT training is from Ahfad University. The 

university introduces the first Computer in 1985, when a training network was donated by 

the French government. Some organizations (e.g. IBM, WHO and UNDP), donated some 

computers which were utilized mostly for word processing and training. This early 

commencement, relative to the other Sudanese universities, offered the University some 

familiarity in ICTs and their use. The university realized that experience on ICTs will be 

important for its own development, SMs and graduates and give them a better chance 

competes in local and international market. Therefore, the university staff studying 

abroad had to undergo training program to faced problem in research requirements. The 

Computer Sciences Unit was approved in December 1994. Training of academics within 

universities on Computer various applications are among the chief goals of the 

establishing the unit. With regard to SMs training, approximately all of the University‘s 

SMs, have been trained on the unit. Regularly updated training programs administered 

annually to keep pace with advancement. As to the content of training the training 

program is provided in three stages and topics, the first stage begins with an introduction 
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to the Computer; takes about 20 hours, where SMs is taught how to use Word processing 

software; and Spread sheets. In the second stage SMs undergo 15 hours of training. The 

training program on this stage includes training on Statistical software packages (SPSS); 

and Internet techniques. In the last stage of training takes 6 hours in which SMs qualified 

on scanning techniques; Presentation software (PowerPoint and others); and Computer-

aided education (Ahfad University for Women, 2012). 

Although HEIs in Sudan have been connected with the Internet since 1990s, few studies 

have been done on Internet acceptance and adoption in HEIs at the individual level. 

Studies on SMs’ acceptance and use of ICTs in Sudan are rare and few researches 

attempts were administered in education context. However, previous studies in other 

Sudanese states universities revealed week acceptance and application of ICTs for 

teaching. For example, Kabeer, 2010 studied the extent of using ET in general and HE in 

Gadarif state. He found that School teachers and SMs expressed positive attitudes 

towards utilization of ET in teaching. However, the current situation of utilization of ET 

is weak in both general and HEIs in the state. There were statistically significant 

differences among schoolteachers and university staff in the use of the principles and 

fundamentals of ET in teaching in favour of university SMs. The use of the advanced 

educational techniques in the schools and universities in the state is relatively weak. 

Teachers and university staffs rely on traditional tools in teaching. 

2.4 ICT Constraint, training and development of staff members 

Under this title, the ICT constraints from global and Sudanese experience, was reviewed 

The review aims to provide the main finding of previous studies, particularly that held in 

Sudan in, regarding the main obstacles that hinder ICT acceptance and use by SMs. 

2.4.1 ICT constraints, global experience 

There have been a number of factors impeding the integration of ICTs in education. 

These factors included, a lack of funding to support the purchase of the Technology, a 

lack of training among established teaching practitioners, a lack of motivation and need 

among teachers to adopt ICT as teaching tools (Oliver, without year).The CRE (1996) 
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attributed the resistance to the use of ICTs by both academic and administrative staff to 

insufficient knowledge and skills in these technologies, and problems concerning the 

estimation cost of their application. The success of ICTs in education requires more than 

hardware. It would include, among inter alia staff development (Dad et al., without year). 

However, many approaches were followed in order to understand factors that influence 

teachers, instructors and SMs from using ICTs. Among two approach is followed in the 

investigation factor influencing ICT acceptance, using deductive methods and starts with 

theories (Theoretical models of I CT acceptance and adoption) and use of empirical 

approach (Al-Seniti, et al., 2009). According to Teo and Schaik, (2009) studies on 

technology acceptance often includes: (1) searching for the factors that determine 

whether individuals will fully accept new IT, or reject it and start acting to resist its use; 

(2) designing appropriate and suitable operational strategies or plans that alleviate and 

solve problems associated with IT rejection or limit acceptance; and, (3) identifying 

factors that enhances continual use and acceptance of IT. 

Using an extended TAM model, Gong, et al. (2004) studied resistance to ET among 

educators. They attributed the resistance to the fact that educators are unique because 

they are relatively independent and autonomous in their daily activities. This 

independence extends to their choice and use of technology. Education institutions differ 

from many other environments because there is less competition for resources and 

promotions among them. Recently, researchers have revealed possible reasons for the 

low technology acceptance among educational practitioners. A number of individual 

level factors were identified. They include technical factors, and environmental factors - 

such as FC. Therefore, in order to understand the issue of technology acceptance by 

teachers necessary entail the assessment of the factors that influence teachers’ acceptance 

of technology (Teo and Schaik,, 2009). Many constraints can severely hindered 

individual instructors’ acceptance of technology. These constraints, (mainly include , the 

low and bad ICT training in public schools, high work-load, and sever time constraints,) 

partially, account for the lack of persuasive proof supporting and backing technology’s 

repercussions on learning(Healy, 1998: In Hu et al., 2003). 



55 
 

Al-Seniti, et al., (2009) investigates the perceived barriers to SMs adopting (ICT) in 

Omani’s HE. After reviewing literature, five factors were selected from the survey and 

found highly significant: lack of necessary tools, inadequate organizational support, lack 

of confidence, and insufficient time in addition to disbelief of ICT benefits. Therefore, 

the study suggested the provision of more institutional support, technical training, and 

personal time for SMs. This will allow them to be trained, upgrade their knowledge to 

become skilled in ET. 

Studies on Internet adoption and acceptance by SMs in the context of Saudi HE report a 

wide range of problems experienced by SMs in their adoption of Internet technologies. 

According to Al-Wehaibi (2010) explanations for the limited adoption of Internet 

technologies among SMs may be found in examining the barriers that constrain their use 

by faculty. The obstacles faced SMs Saudi HE was categorized into three levels: the 

individual level, organizational level (university administration), and the 

infrastructure/technical level. Among widely reported problems at the individual level are 

problems such as level lack of time, lack of technical skills, language barriers, perceived 

risks (intellectual property, loss of privacy, plagiarism) and compatibility with cultural 

and religious beliefs. At organizational level lack of technical support, lack of suitable 

policies and planning, subscribing to academic research databases support in training and 

the challenges of fostering an innovative environment and insufficient reward and 

recognition represent the main problems reported. At infrastructure level problems 

include obstacles such as low quality and speed of the Internet services.  

According Abu Qudais1 et al., (2010) the essential factors that discourage faculty from 

using technology in Jordan include resistance to change, the fear of technology, the issue 

of workload, time required for teaching preparation and lack of technical support. The 

main problems facing acceptance and use of ICTs in Nigerian Public Universities’ 

education is principally lack of governmental funding, staff training and instable power 

supply (Oye 2011b).  

Oye, et al (2011) identified many, infrastructural, organizational and personal challenges 

and problems facing use of ICTs by Nigerian SMs. The challenges at the infrastructural 
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level were found to be the lack of proximity to ICT facilities at the workplace and poor 

electricity supply. Problems and constraints at organizational level include lack of 

funding; lack of university administrative support and low opportunities for training. The 

authors also identify many personal level problems such as lack of time for practice and 

preparing the technology; inability to acquire personal ICT facilities due to low salaries; 

lack of ICT knowledge, interest and patience to learn; and insufficient time to use ICTs 

due to workload. 

2.4.2 ICT constraints Sudanese experience 

Concerning CO facing ICTs in Sudan many studies have discussed this issue (World 

Bank, 2001and 2004; Suliman et al., 2008; Nour, 2011; Abdel Mahmoud, without year; 

Hamdy, 2007). The world bank recommends that the HEIs in Sudan, particularly 

specialized universities and colleges, have to use non-traditional HE infrastructures with 

a view of availing more efficient modes of teaching and learning. By introducing and 

installing of adequate ICTs this objective could be achieved. The well-targeted 

investment in ICTs in HEIs in Sudan is justified. In order to avoid being marginalized in 

the future knowledge economy, human development, including SMs development in 

ICTs has to be a top priority for Sudan and other nation. The ICTs later could 

significantly contribute to the nation in providing opportunities to conduct efficient, and 

yet the quality of HE (World Bank, 2001). Suliman et al., 2008 study barriers for 

implementing ICT on HEIs in Sudan by administering an interview with top management 

officials in two public and private universities. The authors found that while problems 

such as SMs retention and development are major factors in implementing the ICTs in 

public universities (university of Khartoum and University of Dalang) because of low 

salaries and the limits of their financial resources. In private HEIs (Computer Man 

College and Ahfad University) these two factors did constitute a problem as the Private 

universities have a good offer for their staff. Internal financial resources did not seem a 

barrier for implementing ICTs in Private universities because they have their own strong 

internal financial resources. But, in the public universities due to the lack of internal 

financial resources the implementation of the ICT is far from reality. Implementation of 

the ICTs in public universities is greatly hindered by the lack of proper government 
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funding and supports. Except respondent from Computer Man all respondents from other 

universities agreed that the lack of the proper infrastructure (problems of access, 

connection and high speed) is one of the main reasons hindering the implementation ICT 

in their institutes.  

Nour (2011) shows that the main problems on the ICT supply in Sudan are the lack of 

government spending on ICTs, lack of or inadequate ICT investment, high costs of 

offering services, low quality/efficiency of the services, lack of networks, 

interruption/disconnection of the services, slow speed of the services, interruption of 

electricity supply, inadequate capacity of services, uncertainty related to investment in 

ICTs and lack of technical skills. According to Abdel Mahmoud, (without year) in spite 

of the promising efforts and policies made by the government and other parties, there are 

certain constraints to the development of ICTs in Sudan. Among these constraints are 

Political unrest and civil war, inadequate skilled and trained staff and limit international 

financing, especially in the number of embargoes that have been posted. Moreover, 

Arabic electronic content greatly lags behind the need to modernizing educational 

material and curriculum.  

Sudan is one of the LDCs in the world, ranked 141st out of 177 countries in the Human 

Development Index, with per capita GDP over $1.000, which more than one-third higher 

than the Sub-Saharan African average (World bank, 2007; UNDP, 2006). Public 

expenditure on the military is roughly six times greater than spending on education. 

Therefore, the country suffers a serious lack of financial resources for ICTs especially in 

education. Sudan lacks the necessary ICTs expertise to formulate and implement a 

coordinated national ICT policy. In addition; Sudan lacks local ICT training facilities and 

manpower. Most ICT personnel from the government and private sector received their 

training abroad. Those who get training within Sudan do so through private colleges and 

companies. Sudan suffers Lack of a coordinated ICT Master Plan between different 

ministries that developed the ICT plan, such as the Ministry of Science and Technologies, 

MHESR with HEIs. This created uncertainty about the roles of these entities and about 

which entity is in charge of overall ICT planning (Suliman, et al., 2008). 
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Sudan country reports on ICT point out that the lack of skilled and trained staff in using 

ICT tools is a major obstacle to ICTs in Sudan. The few skilled personnel prefer to join 

the private sector rather than work for public institutions (Abdelrahman, 2009). There are 

many factors Influencing ICT acceptance in Sudan. Among constraining factors and 

problems that obstruct ICT development and process in Sudan is the high gender digital 

divide, which is expected to be large in Sudan. The gender problem is expected because 

female participation in public life in general and education workforce in particular 

remains fairly low due to longstanding CUFs and tradition in Sudan(Hamdy, 2007). The 

efforts are focused on constructing a strong electronic reservoir of Arabic content, which 

greatly lags behind. Moreover, Financing ICTs is a problematic issue in Sudan given 

many priorities for development. Other problems confront ICT development and 

integration in education is the need to restrict and rebuild the educational material, 

curriculum and persistent conflict and political instability of the country (UNESCO, 

2003). The implementation of online education is reported to face many problems and 

obstacles which have not been solved. These problems include, but not limited to weak 

ICT infrastructure, lack of basic training programs, lack of skilled ICT worker, and lack 

of support to the integration of ICT in the education and in school curricula and Lack of 

coursework in both general and HE sectors (Abdelrahman, 2010). Kabeer, (2010) studied 

the obstacles facing the utilization of ET in schools and universities in the Gadarif State 

in Sudan. He found that scarcity of technical facilities (Internet services and Computer 

sites), lack of training and lack of clear vision of the concept of ET were main problem 

facing the use of ICTs in the education sector of the state. 

The problems facing acceptance ICTs among SMs in Sudan is shared by most SMs in 

developing countries. For instance, Suliman, et al. (2008) stated that The HE sector in 

these countries has many similar problems that collaboration in solving common 

problems is strongly recommended. Al-Senaidi, et al. (2009) mentioned that research 

investigating ICT barriers in the Arabic culture is required. However, a considerable 

variation concerning the most significant barriers to ICTs between educators in different 

countries was reported (Pelgrum, 2001). It can easily be recognized that most of Sudan 

studies investigate barriers at organizational and Infrastructure level and few examine the 
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individual level barriers that hinder SMs from accepting and adopting ICTs in their work. 

Therefore, as a contribution to the efforts and policies to increase the ICT acceptance 

rate, this study is intended to examine the factors that influence ICT acceptance 

behaviour of SMs including possible FFs and COs. 

Despite the many obstacles to use of ICTs that are represented in the high cost, Nour 

(2011) findings indicated that the use of ICT has grown and increased in Sudan. Her 

study result indicated that for the majority of academics the personal use of mobile 

telephone, Internet and Computer showed an increasing trend among academics (teaching 

staff, support staff and students). However, for the majority of students the personal use 

of mobile telephone is growing faster than Internet, Computer, which is consistent with 

the reported increase trend in the use of mobile and Internet at the aggregate macro level 

in Sudan. However, among SMs the findings imply that because of these multiple 

advantages for satisfying the needs and utility in an academic setting in Sudanese 

universities, Internet is followed by mobile as the most important ICT mode that are 

popular and very widely used amongst SMs. 

One widely used and followed approach or method in understanding the different ways to 

promote academics to use the Internet is achieved by utilizing the TAMs as a theoretical 

base for investigating the key determinants that influence individuals ICT use. This 

approach expected to have a power interpretation in explaining and predicting usage of 

the technology. The approach provides a useful tool and implication for top management 

of the universities to understand the determinants of use behaviours in order to 

proactively design interventions to target the less inclined or hesitated user populations to 

use the Internet and other ICTs in their work. In universities, the individual faculty 

member plays a significant role toward acceptance of ICTs (Kripanont 2007).  

The findings of this study hope to enhance technology acceptance by SMs in Sudanese 

universities and to help in implementing successful polices of ICT in Sudanese HE 

system. After this review of the literature, the theories available in ICT acceptance 

literature are presented in the next chapter in order to select best and suitable theoretical 

framework. 
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2.4.3 Training and development of staff members 

Suliman et al., 2008 emphasise that the staff development program in Sudanese HE is 

proposed to improve the ability of the teaching force and to provide them with new skills 

and teaching methods, pedagogy and psychology, application of teaching aids and the use 

of instructional Computers and Internet technologies. 

There are growing believes over the possible decline of traditional practices and 

institutions, as ICTs provide new teaching methods to facilitate learning and teaching. 

SMs have to be trained to deal with different opportunities made possible by use ICTs in 

education, including virtual universities, and distance education, which become feasible 

alternative platforms for HEIs (Al-Wehaibi, et al., 2010). In Asian experience, SMs and 

experts in HE believe that ICTs have a great capability for boosting the teaching process. 

Nevertheless, the efficient integration of ICTs in structural process will probably not 

happen easily, because most SMs have not received formal pedagogical education, and 

their instructions have not being based in a previous learning experience. Most of those 

SMs have not received any type of pre-services didactic or pedagogical training. 

Moreover, in the appointment, of SMs, ICT competency was not considered among 

accreditation standards, which focus on their research skills and output and not for their 

teaching ability. In addition, most faculties have no past experience in ICT teaching 

because it is a new field (Pow, 2006).  

In Sudan, the interest over training in ICTs has increased during the previous years to 

benefit from the development of these new technologies in teaching and lecturing. 

Accordingly, the demand on ICT training, design of the education system and all aspects 

of this global attitude have increased in Sudanese universities. In order to follow up this 

global and local attitude, many Sudanese universities have opened performance 

development centres for the training of SMs. The emerging new regional universities 

have collaborated with the University of Khartoum to train their SMs. However, in 

Sudanese universities the optimal image of SMs’ acceptance to these ICTs has not been 

crystallized or completed (Ajab and Kamatour, 2012).  
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According to Suliman, et al (2008) in Dalnog university SMs development, their 

pedagogical and research capacities were greatly hampered due to the scarcity of funds 

and inability to meet essential requirements. SMs development programs came to a halt 

with the increase of enrolment, due to the new policy and in the light of dwindling 

financial resources. However, university of Khartoum, Computer Man College and Ahfad 

University have conscious of staff development and training, established a specialized 

unit for training the SMs. Ajab and Kamatour (2012) found that SMs at university of 

Nyala have a positive attitude toward training in ICTs. They found that SMs have the 

tendency and willing towards employing this information and ET in their teaching. 
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3 Chapter three: Literature review and theoretical 

framework: TAMs theories, cultural and education context 

of TAM studies 

3.1 Technology acceptance models (TAMs) 

The issue of acceptance and adoption of ICTs has special importance in developing 

countries. Baker, et al. (2010) asserted that the adoption and use of technology in 

organizational settings of developing countries has become a topic of increasing interest. 

The progressive advance in ICTs has wide repercussions which extending to many fields. 

Accordingly, a variety of studies have been administered to confirm better understanding 

of ICT diffusion, adoption, acceptance, and usage (Usluel, et al., 2008). 

 Ramayah and Jantan (2004) investigated technology acceptance at the individual level 

and concluded that in individual technology acceptance has to be researched extensively 

in light of the fact that the move towards a knowledge economy which, inadvertently, is 

related to technology usage. They recommend conducting more researches in order to 

understand the phenomenon of technology acceptance at the individual level to help 

managers and policy makers in the ways to make the transitions smoother one. Since IT 

was widely applied in the 1980s, the issue of user acceptance has attracted attention of 

scientist in social science and education. Research on technology users’ acceptance, from 

a social psychological perspective, has attempted to know the factors that determine the 

users’ acceptance and use of media technology (Huang, et al., 2003). In an effort to 

predict cognitive acceptance behaviour, several intention-based theoretical models have 

been proposed. These theories are beneficial to any researcher who wants to understand 

the impact of an individual’s perceptual behaviour in individual, group and organization 

and successful implementation of IT (Abbasi, 2011).  

In reviewing the literature in search for a theoretical framework to understand the impact 

of the use and acceptance of ICTs by SMs in KSUs, the researcher re-changed the title 

many times. Lastly the proposal draft title was changed from studying the impact of ICTs 

to studying the acceptance and usage of ICTs among SMs. Because it is better to search 
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whether these technologies have been accepted (continuously use in the future) or not in 

the first place before investigating its impact. Moreover, understanding the ability to 

identify, predict and manage individuals’ acceptance of IS utilization is the key factor in 

their implementation and success (Al-Gahtani and King, 1999). Use and acceptance of 

ICTs therefore, are important dimensions to measure success of new technology 

implementation. 

Prior researchers developed many technology acceptance models (TAMs), which provide 

the theoretical framework needed for analysing factors that explains acceptance and 

utilization of ICTs. Al-raw ad, (2009) recognized that many researchers are involved and 

are still interested in investigating whether these acceptance theories/models are valid or 

should be revised, extended or modified to account for rapid change in both technologies 

and the environments.  

Several models and theories have been advanced and modelled to examine and 

understand the factors that influencing the acceptance of Computer technology in 

organization level (Ramayah and Jantan (2004). These models have been developed to 

explain and predict individuals’ acceptance and adoption, behaviour across a broad range 

of computing technologies. Among these developed and empirically examined 

Acceptance/adoption theories, is theory of Reasoned Action (TRA) (Fishbein and Ajzen, 

1975,Ajzen and Fishbein, 1980),Theory of Planned Behaviour TPB (Ajzen, 1985 and 

1991), Decomposed Theory of Planned Behaviour (DTPB) (Taylor and Todd 1995),the 

diffusion of innovation theory (DIT)(Rogers 1983, 1995, and 2003), Social Cognitive 

Theory (SCT) (Bandura 1986), TAM (Davis, 1989) and TAM based-theories such as 

TAM2 Venkatesh and Davis, 2000; TAM3 and Unified Theory of Acceptance and Use of 

Technology (UTAUT) (Venkatesh et al., 2003).Since the beginning of 1990s, TAM 

(Davis, 1989 and Davis et al., 1989), and model derived or based on TAM are 

remarkably most used and applied to predicted individuals’ acceptance behaviour. Huang 

et al (2003) recognized that research proliferated since Davis (1989) proposed TAM. 

TAM has been accepted as the dominant model that explains and predicts user 

acceptance and usage behaviour (Venkatesh and Davis, 2000). 
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The background focuses of these theories noticeably differ, though they (the theories) 

share some fields of study. While some of them are grounded in social physiological 

context and focused on internal decision processes at individual level such as TRA and 

TPB, others focused on features of innovation and focused on diffusion of new 

technology among users in a system (Moore and Benbasat, 1991; Rogers, 2003; Mazman 

and Usluel, 2009). However, there are many other classifications for these theories. Some 

studies differentiate intention-based acceptance/adoption theories, which include TRA, 

TPB, DOI TAM, TAM2 and UTAUT, from other theories. After extensive review of 

previous theories Kripanont (2007) classified these theories into three different groups: 

first those concerned with technology characteristics such as DOI. Secondly, the 

intention-based theories, which include number of theories such as TRA, TPB, DTPB, 

TAM, and TAM, based theories. These theories have shown that the use and acceptance 

of new IT by individual user depend on his attitudinal believes towards the IS. Thirdly 

other theories that have been used to assess the user adoption and acceptance of IS Such 

as Social Cognitive Theory (SCT)(Compeau, and Higgins 1995; Compeau, et al., 1999: 

In Han,2003). Triandis’ model (Cheung, et al., 2000 and Thompson, et al., 1991, 1994: In 

Han.2003). Al-rawad, (2009) described the third group as these theories which focus on 

the fit between task and technology and individuals’ performance.  

In the current study, SIMTU belongs to the third group of the classification and 

represents an import model in this study which will be enunciated in details below. The 

same classification was early made by Agarwal and Prasad (1999) who divided the 

research within IT acceptance into two streams. One is based on SCT which includes 

intention based theories whose factors influence attitude, intentions and behaviour only 

through the mediating effect of the beliefs. Models in this stream include (e.g., TRA, 

TPB, and the TAM). The other stream of research is grounded in the DIT. 

In the following part some TAMs and their related theories will be reviewed. The chapter 

will start with Pre -TAM related theories, and then review the development of TAM and 

Post-TAM related theories. In the pre-TAM related theories a detailed investigation to 

some selected theories will be performed. The selection of the theories in this chapter of 

the study was based on their importance, popularities, and their participation to evolution 
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of TAM, and their contribution in the development of theoretical model of the study. The 

review of these theorized will help to understand the relation among theories, identify 

their differences and similarities and following up their evolution. The review will further 

make an insight into how results of the study contribute to body of knowledge and 

theories. Moreover, the reviewing of the literature, the comparisons and criticism of these 

theories will help in well presenting and constructing the conceptual framework in the 

next chapter of the study and further facilitates the analysis of the results and the 

discussion of the findings. 

3.2 Pre -TAM related and relevant theories and models 

The review in the current part will include many TAMs theories and the most of the 

related theories to the present study. Therefore, DIT, SCT, SIMTU, TRA and TPB will 

be reviewed subsequently as follows.  

3.2.1 Diffusion of innovation theory (DIT) 

Although DIT has been used since the 1950s, however, Rogers (Rogers 1962, 1983, 

1995; Rogers and Shoemaker 1971) introduced the current well-known theory. 

According to Roger (2003) the innovation-decision is described as a process through 

which decision maker passes in five successive stages, which are highlighted 

chronologically below (for more information see the link below)1  

The first stage is knowledge about innovation. This stage starts when an individual is 

subjected to the innovative technology at hand and obtains some insight of the way it 

functions. The second is the persuasion stages, which arise when an individual, from a 

(un) favourable attitude or specific impression about the innovative technology. The third 

is a decision stage, which commences when an individual totally involved in activities 

and decided whether to adopt or reject it. The fourth is implementation stage, which 

occurs when an individual puts the new technology into specific use. The last stage was 

confirmation stages, which formed when an individual search for reinforcement of the 

prior implemented-decision, or reverses it Every one of these stages has its own 

                                                 

 
1 http://www.olc.edu/~jolson/MethodsIII/Class 4, Rogers, Chapter 5 - the innovation-decision process.doc 
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characteristic(Rogers 1995: In Kocak, et al,2013; Rodgers, 1995). Figure.3.1 below 

shows the Roger diffusion of innovation theory.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1. Diffusion of innovation theory (Roger, 1995) 

In the theory the attributes of an innovation that influences adoption and acceptance 

behaviour are relative advantage, complexity, compatibility, trialability and observability 

are identified (Rogers, 1995). Table (3.1) shows, each of these attributes and related 

definition according to (Rogers, 1995).  

Table 3.1. Attributes of an innovation definitions 
Attributes of an 

innovation 

Definition (The degree to which an 

innovation) 

Comments  

Relative 

Advantage 

Is perceived as being better than its 

precursor 

Represent (PU) in (Taylor and Todd, 

1995, Davis, 1989) 

Complexity Is perceived as relatively difficult to 

understand and use 

Has a negative impact on PEU (Davis, 

1989) 

Compatibility Is perceived as being in conformity with 

the available values, requirements, and 

past knowledge of potential adopters 

Related to the 

Satisfaction/dissatisfactions of one’s 

perception 

Trialability Be experimented with limited bases (prior 

use) 

Usability factor related to the efforts, 

cost and risks involved in usage 

(Abbasi, 2011) 

Observability 

Or visibility 

Can be seen used by others in the 

organization 

Innovations are easily perceived and 

understood (e.g., Sonnenwald et al., 

2001) 

Source: developed by the author from related literature.  

Implementation 
Persuasion 

 

Knowledge  

Characteristics of decision-

making unit 

Socio-economic, 

Personality characteristics, 

Communication behaviour 

 

Prior conditions 
previous practices, 

Needs, problems, 

Innovativeness, and 

Social system norms 

Confirmation 

Rejection 

Adoption 

Continued  

Discontinued  

Later Adoption 

Cont. rejection 

Decision 
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Table 3.2 shows the addition of Moore and Benbasat’s (1991). Studies on DIT (e.g. 

Plouffe et al., 2001; Karahanna et al., 1999; Agarwal and Prasad, 1997; 1998) regard that 

individuals’ awareness or perception towards these attributes an essential factor that later 

determine his acceptance behaviour(Li, 2010 ). Later pioneering work of Moore and 

Benbasat’s (1991) refined and extended the theory by introducing two new variables, 

voluntariness and image (IM) in the context of IT adoption. Additionally, they developed 

parsimonious 34-item instruments to measure the seven dimensions of diffusion of 

innovation, including complexity, relative Advantages (used PU later on), result 

demonstrability, visibility, PEU (opposite of complexity in the theory), trialability, and 

image 

Table 3.2. Attributes of an innovation the addition of Moore and Benbasat’s (1991) 
Attributes of an 

Innovation 

Definition (The degree to which) Comments  

Image Use of an innovation is perceived to enhance 

one's image or status in one's social system 

Similar to Image in TAM2  

Results 

Demonstrability 

“The tangibility of the results of using the 

innovation, including their observability and 

communicability” (see Li, 2010) 

What one feels about result of 

using innovations and is its 

objects visible  

Voluntariness of 

Use 

Assumption that the use of innovation is 

voluntary a decision that reached by free will  

 (Li, 2010) 

Voluntariness in TAM2 

Source: developed by the author from related literature , mainly, Li (2010) 

Moreover, Rogers (2003) classified innovators into five groups of innovators based on 

time-series of innovations, which are innovators, early adopters, early majority, late 

majority and Laggards or traditional users.  

3.2.2 Social cognitive theory (SCT) 

SCT is considered one of the most powerful theories of human behaviour which 

developed by (Bandura 1986). SCT was extracted from Miller and Dollard’s (1941) 

social learning theory and contrasts with human functioning theory, which 

overemphasized the role of environmental factors in human learning and behavioural 

change. SCT is a theory of learning built on the inspirations that individuals gain 

knowledge of specific behaviours by observing how others act or interact their social 

interactions and experiences setting (Atif and Richards, 2012). What makes the SCT 

distinctive from other theories is that the theory did not assume a uni-directional or one-
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way path or causal associations among the major variables of its model. Rather than one 

way- relations, the theory suggests reciprocal relations between the main factors of the 

model (environmental factors, personal factors and behaviours) are determined 

reciprocally (Li, 2010).  

The SCT suggests that human functioning should be visualized as the result of a dynamic 

interplay of personal, behaviour, and environmental influences. SCT asserts that user 

intentions are based on the individual’s usage behaviour (e.g., Bandura, 1986; LaRose 

and Eastin, 2004). The theory proposes that individual’s behaviours are driven, controlled 

and shaped reciprocally by two forces, inner cognitive forces and external stimulus which 

in turn influenced by the individual's behaviour in triadic reciprocal relationships. The 

theory provides a framework for understanding individuals’ behaviours see Figure 3.2 

below. According to Bandura (1997) the goal of the theory is to explain how people 

acquire and maintain certain behavioural patterns, while also providing the basis for 

intervention strategies. The theory concern on how behaviour is formulated. Behaviour is 

defined as an observable act (LaRose and Eastin 2004) and is a function of people 

thinking, believing, and feeling. The theory emphasized the relation of learning and 

behaviour, behaviour is not simply the consequence of the environment and the person. 

Individuals are not required to perform particular behaviours prior to the adoption 

decision (Bandura, 1989). It argues that human behaviour can be explained, determined, 

predict and changed by these triadic reciprocal relations, which illustrated by the figure 

3.2 below. According to Compeau et al. (1999) an individual’s cognitive (personal 

perceptions) factors influence the behaviour of using a technology, and the successful 

interactions with the technology (behaviours) in turn affect these personal perception 

factors In IS research, the theory is important for understanding and measuring the 

behaviour of acceptance and adoption process and it is mostly applied as a focal point for 

extending other theories and models. The theory considered the base for other theories 

that are grounded in social psychological theory. In these theories, individual differences 

are posited to influence attitude, intentions and behaviour only through the mediating 

effect of the beliefs. Predominantly, most models in this stream (e.g., TRA, TPB, and the 

TAM) are based on SCT (Agarwal and Prasad 1999). 
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Figure3.2 The social cognitive theory (Bandura, 1986) 

Agarwal et al. (2000) advise using of the theory as an umbrella to extend its concepts and 

constructs into a specific model and purpose because applying and generalizing the 

theory is a very difficult task. In this respect the theory has helped and contributed in 

introducing the concept of self-efficacy and temporal variation (variation due to 

experience gained). Self-efficacy and its determinants were incorporated into many TAM 

studies and proved to have a vital role in shaping individuals’ beliefs and behaviour 

(Igbaria and Iivari, 1995; Chau, 2001). These examples supported the importance of 

integrating SCT within the TAM. 

The application domains of the theory are very wide and include many diverse areas. In 

1995, Compeau and Higgins (1995) and Compeau et al., (1999), expanded the theory to 

the Computer utilization context (See Atif and Richards, 2012). The theory also applied 

for context of Internet usage and gratification (LaRose and Eastin, 2004).  

3.2.3 Social influence model of media use (SIMTU) 

The social influence model of media use (Fulk, et al., 1990) or technology use (SIMTU) 

(Fulk et. al., 1990:) was based social information processing model after in Salancik and 

Pfeffer’s (1978). According to Chung (2009), there are competing models and theories 

that explain the technology use such as the TAM (Davis, 1989) and the social influence 
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model (Fulk et. al., 1990: In -Shin and Gay without year). Understanding media or ICT 

choice was once influenced by social presence and media richness theory. While the 

rational choice model argues that choice of ICT use is objectively rational and that 

behaviour is efficiency-motivated, it fails to explain why certain individuals choose to 

use ICTs although their motivations may not be efficiency-motivated. The failure of 

social presence and media richness theory to provide empirical supports, consequently 

lead to development of SIMTU to fill this gap (Andrea and Noshir, 2010).  

SIMTU attempts to explain ICT acceptance and use for specific tasks at the individual 

level. The main issue is that perceptions of media (here and so long ICTs) use are 

subjective and socially constructed. Fulk et al., (1990) proposed that for any task 

application, an individual’s ICT use can be determined by (1) media evaluations 

(perceptions and attitudes); (2) experience and skills; (3) Social influence (direct 

statements by co-workers, vicarious learning, group behavioural norms, and social 

definitions of rationality (4) task evaluations; and (5) SFs such as individual differences, 

FFs, and constraints (Fulk et. al., 1990). The social model of ICT use is built against the 

view of media richness theory so the model based on hypotheses that media perception 

and use are subject to social influence, may be subjectively or retrospectively rationalize, 

not necessarily aimed at maximizing efficiency and may be designed to create ambiguity 

to achieve strategic goals (Fulk, et al., 1990). The following figure 3.3 presents the 

relation between different factors and media ACU according to SIMTU (Fulk et al., 

1990): 1990: According to SIMTU, social factors in the context influence the evolution 

and evaluation of perceptions and subsequently the communication technology uses 

(Campbell ,2003). Specifically, attitudes, statements, and behaviours of important close 

persons are key in determining one’s perceptions and subsequently communication media 

use (Campbell, and Russo 2003). The fundamental assumption of the Fulk et al., 1990 

model is that “media perceptions are objective, in part, but at the same time, subjective 

and socially constructed (Fulk et al., 1990). 

In other words, individuals’ perceptions about technology use may be influenced by the 

attitudes, statements and behaviours of other individuals. Some scholars, such as Chung 

(2009), attempted to conceptualize ICT use based on the factors contributing to 
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individual usage of ICT such as TAM (Davis, 1989), and the social influence model of 

technology use (Fulk et. al., 1990). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.3. Social influence model of media or technology use (Fulk et al., 1990) 

Fulk et al. dealt with the effects of social influence on organization members’ perceptions 

of communication technology. They argued that individuals influence one another’s 

perceptions of a medium’s appropriateness for a particular communication task. They 

argued that organizational members will behave consistently with group and 

organizational norms for technology use (Fulk et al., 1990). Some other individuals in the 

organization influence both patterns of use and perceptions of use effectiveness by 

newcomers and others individuals experiencing assimilation. Specifically, organizational 

members can influence other members’ use of technology and perceptions of technology 

effectiveness by; (a) providing feedback to others on their use of the medium, (b) using 

the medium themselves; and/or (c) explicitly communicating their own assessment of the 

medium (Jennifer et al., 2004). While TAM and TAM-based studies pay more attentions 

on users evaluation of PEU and PU as a main factors to predict behavioural outcome 

Media use 
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(technology us and acceptance), studies based on social influence approach on other hand 

have focus on social environment surround information processing and social setting as a 

factors that develop the attitude toward the use of the technology. Few studies attempts to 

integrates these two theories which seek the same topics from a seemingly different 

approaches and perspectives. (Shin and Gay without year). 

The SIMTU explains that individuals’ attitudes towards technologies are influenced by 

social information acquired from other individuals. Both TAM2 and the SIMTU (Fulk 

et.al., 1990) emphasize the significance of SI and norms in affecting ICT use. These 

models, however, do not clearly indicate the kind of social structures or relations that are 

conductive or detrimental to the adoption or use of ICTs (Chung, 2009). 

One of the limitation of the SIMTU is that does not explicitly explain how the SIP 

occurs. Although the SIMTU proposes that SI can take various forms, it fails to provide 

specific ways for measuring the SI element. (Shin and Gay, without year). The 

researchers’ efforts to operationalize measuring the social influence concept become 

difficult (Burkhardt, 1994, et al., 1993). Unfortunately, research based on SIMTU have 

not developed reliable construct that measures users evolutions of media or technology in 

questions, which usually represented by attitude toward technology. Various researches 

apply various measurements , which make it difficult to compare the researches 

findings(Rice, 1993: In Shin and Gay without year). 

A Little attempt has been made to integrate TAM and SIMTU models, although both of 

them have shared similar research topics. However, Shin and Gay (without year) 

integrate TAM and SIMTU to understand the process of social influence of technology 

use in a distance learning environment. Their studies provide general support for previous 

TAM and SIMTU findings that individual evaluations of technology affect attitudes 

towards the technology and those attitudes are influenced by social information from 

other individuals. The models were found to be especially useful when predicting attitude 

changes over time, explaining more than 40% of the variance. This study is partially 

based on SIMTU (Fulk, et al., 1990) in constructing the SFs relation with ICT use. 
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Specifically, SFs (both FFs and COs) from SIMTU are integrated with the conceptual 

model as a direct determinant of Computer and Internet use.  

3.2.4 Theory of reasoned action (TRA) 

Historical background of the theory revealed that TRA has first proposed in 1975, by 

Fishbein and Ajzen. However, many studies refer to the more recent version of 1980 by 

(Ajzen and Fishbein 1980) as the main source of the theory. TRA is a cognitive decision-

making theory, seeking to explain individual behaviour as a rational psychological 

process. Therefore, later became widely recognized in the area of psychological studies 

and described as a general social-psychological/behavioural theory (Holden and Karsh, 

2009). The theory is distinguished from other pre- TAM theories based on social, 

psychological settings; such as the DOI and SCT, by including attitude as the main factor 

that predict behaviour. 

The TRA forms and represents the main source of other important major subsequent 

theories in TAMs such as TPB and TAM. It is well established, in technology acceptance 

studies, that TAM has been based on TRA, and to a less extent, to the theory of TPB 

behaviour (Göğüş, et al, 2012). TRA and TPB constitute the basic models from which 

TAM originated (Holden and Karsh, 2009).  

TRA is based on many assumptions; firstly it assumes intention to be the most important 

determinant of individuals’ behaviour, secondly, the theory assumes that individuals are 

usually rational and make systematic consideration of their actions ‘implications’ before 

they decide to engage or not engage in a given behaviour. Thirdly, the theory is based on 

assumption that human beings are rational animals that utilize information available to 

them; therefore the theory is described to focus on human consciously intended behaviour 

(.Al-Sukkar, 2005). Another important assumption of the theory is that most human 

social behaviour is under volitional control of individuals that can be predicted from his 

intentions alone. The assumption means that beliefs depend upon the will of the 

individual to perform the behaviour (Ajzen, 1985). To avoid the previous assumption and 

to overcome this shortcoming. Ajzen (1988; 1991) incorporated (PBC) construct in the 

formed TPB.  
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According to the TRA (Fishbein and Ajzen, 1975; Ajzen and Fishbein, 1980), the 

individual’s intention is the immediate determinant of behaviour which is difficult to 

measure. The intention is assumed to reflect and influenced by both his attitude toward 

the behaviour and his subjective norm which is influenced by individual behavioural and 

normative beliefs (see figure 3.4). According to the authors of the theory, individual’s 

beliefs influence his/her attitude towards various situations. Attitude jointly with 

subjective norms determined and influence or shape intention, which in turn guides or 

dictates behaviour to perform an action (Chau and Hu, 2001).  

Fishbein and Ajzen (1975) made some important definitions to their constructs which 

have been adopted by subsequent theories (TPB, TAM and UTAUT). They define 

Attitude “an individual’s positive or negative feelings of performing the target 

behaviour”. Subjective Norm is defined as “the person’s perception that most people who 

are important to him think he or she should or should not perform the behaviour in 

question”. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4. Theory of reasoned action (Ajzen and Fishbein, 1980) 

TRA is an intention based model that has been applied extensively in predicting and 

explaining behaviour across many domains and virtually any human behaviour (Ajzen 

and Fishbein 1980). TRA has a very wide domain that can be used to predict behaviour in 

a wide variety of situations, not just the adoption of IS technology. For example, the 
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theory is widely recognized in the area of psychological studies, health-related 

behaviours including breastfeeding, condom use, consumer behaviour, business, voting, 

exercise, agriculture and food (Manstead, et al., 1983; Kloeben, et al., 1999; Magee, 

2002; Holden and Karsh. 2009; Sparks et al., 1995; Sheppard et al., 1988). The theory 

forms the pillar of studies associate with attitude-behaviour relationships, which is an 

area of concern in many fields, especially in academia and business today (Magee, 2002). 

The fundamental purpose of the model is to provide insight into the structure of consumer 

attitudes. Therefore, the theory is helpful in understanding consumer behaviour and 

predicting his attitude (.Al-Sukkar, 2005). 

Many studies support the validity of the model for example Sheppard et al. (1988) in a 

meta-analysis of eighty-seven studies carried out a study using TRA. They found 

significant evidence for the validity of the model's predictions. From explanatory power 

or theoretical basis perspective, the theory has found a substantial support and backing 

(Felton, 1995: in Wu et al., 2011).  

Although TRA is widely applicable and extendible model that, lead to construction of 

TAM, the model possesses many limitations, which discussed in literature and result in 

building new models. One of these major limitations of the TRA is the assumption of 

measuring the behaviour under volitional control. When this condition is violated because 

of many reasons, TRA was unsuccessful in predicting the expected significant 

relationship between BI and ACU. Secondly, according to Foxall (1997), TRA limits 

from the perspective of predicting future usage behaviour because of time interval. 

Thirdly, TRA limits from the perspective of BI which assumed to fully mediate attitude 

which sometimes have direct relation with usage, such as in case when intentions are ill-

formed (Abbasi, 2011). TRA assumes individual’s attitudes towards a behaviour and 

subjective norm alone are the proximal predictors of their behavioural intentions, 

subsequent actual behaviour and neglects the influence of other factors such as 

demographic variables (Al-raw ad, 2009). 
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3.2.5 Theory of planned behaviours and its decomposed version 

The theory of Planned Behaviour (TPB) or the extended TRA (King and He, 2006) was 

proposed by (Ajzen, 1985 and 1991). The theory considered an expansion of the TRA 

and characterized by includes the construct of perceived behavioural control (PBC) in 

order to measure and account for the extent to which users or individuals do not have a 

complete control over their behaviour. This includes the condition where individuals have 

a low level of violation control. The theory accounts for situations where an individual 

lacks the control or resources necessary for carrying out the targeted behaviour freely 

and, thus, consider the mandatory situation (Li, 2011). TRA assume the behaviour is at 

the discretion of the user, but TPB overcome this limitation and extent to the condition 

where individuals have a low level of violation control (Al-rawad, 2009; Kifle, 2006; 

Ramayah and Jantan, 2004). It is a general behaviour model, which can be used to study 

broader acceptance situations than TAM but it has been less applied to IS studies. TPB 

considered to be more general than TRA because PBC provided the theory with the 

power to predict both planned and deliberate behaviour or mandatory and voluntary 

situation (Chau and Hu 2002). 

According to Ajzen (1985), in situations where the user intends to put up the behaviour, 

but is prevented from doing so or the reverse (did not want to behave, but obliged to do 

so), behavioural control directly affects the intention to perform a behaviour, and may 

directly affect users’ behaviour. According to Ajzen (1991), performance of behaviour is 

a combined function of behavioural intention and PBC. Consequently, if a situation 

affords an individual complete control over his or her behavioural performance, then 

intention should be sufficient to predict behaviour. However, as volitional control over 

behaviour declines, the added variable PBC should be useful in helping to predict 

behaviour (Ajzen, 1991). 

The PBC construct was conceptualized differently in different studies (Holden and Karsh, 

2009). For example, while Ajzent (1991), conceptualize PBC as “the perceived ease or 

difficulty of performing the behaviour, Taylor and Todd (1995) on other hand define it as 

PBC “perceptions of internal and external constraints on behaviour”. Thus, PBC 

constructs refers to people's perceptions about their ability to perform a given behaviour 
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concerning the presence of any factors that may facilitate/impede the performance of the 

behaviour. TPB differs from TRA in the sense that the TPB adds PBC as a determinant of 

BI. However, similar to TRA the TPB assumes that individuals are rational decision 

makers and it suggests that BI is influenced by the attitude toward the behaviour and 

subjective norms. 

According to the TPB figure 3.5 below, human behaviour is guided by three kinds of 

beliefs; the first is behavioural beliefs or beliefs about likely consideration of behaviour 

which produce a favourable or unfavourable attitude toward the behaviour, the second is 

normative beliefs or beliefs about the normative expectation of others which result in 

perceived social pressure or SNs, and third is control beliefs or beliefs about the factors 

that may help, facilitate or hinder and constrain the performance of the behaviour and 

make person feels in control of the action in question which give rise to PBC. As general 

rule, the more favourable the attitude and SN, and the greater the PBC, the stronger 

should be the individual’s BI to perform the behaviour in question. Thus, by controlling 

these variables, the chances of the individual intention to do a specific action can be 

increased and, thus, increase the likelihood of the individual actually doing it (Ajzen 

2002; Göğüş, et al, 2012). TPB has also been widely applied to understand the individual 

acceptance and use of different technologies (Mathieson 1991; Taylor and Todd 1995).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.5. Theory of planned behaviour (Ajzen 1991) 
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The model is a general theoretical model that has been adopted in many fields such as 

exercise purpose, diet control and IS settings. In examination, the model produced 

significant results and studies emphasized the importance of the construct PBC in 

determining BI and usage (e.g., Chau and Hu, 2001; Mathieson, 1991; Taylor and Todd, 

1995; Foxall, 1997; Madden et al., 1992; Nguyen et al., 1997) Figure 3.6 below shows 

the DTPB, which was adapted from TPB. The theory come from a comparison study 

when (Taylor and Todd, 1995) published “Understanding IT usage: a test of competing 

models”. The model is designed to understand specific determinants of computer usage 

intentions. The model is called decomposed TPB because it decomposing main constructs 

of TPB (attitude belief, SNs and PBC) into specific belief dimensions. Figure 3.6 below 

shows the DTPB, which was adapted from TPB. 

 

 

 

 

 

 

 

 

 

Figure 3.6. Decomposed theory of planned behaviour (Taylor and Todd 1995) 
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technology FCs. The FCs construct include two dimensions of control beliefs represented 

by resource FFs (i.e. time and money) and the other relating to technology FF that may 

constrain usage. One important observation is that DTPB came after TAM. Although the 

model based and decomposed from TPB however, it incorporated TAM because PU and 

PEU are considered decomposed constructs of attitudinal beliefs. Decomposition of TPB 

(by multi-dimensional belief constructs) resulted in two important consequences; an 

improvement in model prediction power and it makes the model easy to generalize across 

various settings. Due to the uni-dimensional belief constructs, greater diagnostic value, 

greater insight into the factors that influence IT usage, and suggested beliefs that can be 

targeted by managers interested in IS research (Abbasi, 2011). However, DTPB is a more 

expanded and extended model. The theory incorporates factors that were not addressed 

by TAM; such as SNs and PBC. This addition made DTPB less parsimonious and a more 

complex model when compared to TPB and other models. 

3.3 Technology acceptance model and related theories 

This aspect of the study reviews TAM development and evolution, TAM versions, stage 

of developments, limitations and inconsistence relationship among core TAM constructs.  

3.3.1 TAM development and evolution 

In 1985, TAM was first proposed by Fred Davis in his doctoral thesis (Davis, 1985). He 

proposed that system use is a response that can be explained and predicted by user 

motivation, which is, in turn, directly influenced by an external stimulus including actual 

system features and capabilities (Chuttur. (2009). the following Figure 3.7 shows the 

conceptual model for TAM: 

 

 

 

 

 
Figure 3.7. Conceptual model for Technology acceptance (Davis, 1985) 
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The major intention of TAM by Davis (1989) is generality and parsimony associated with 

behaviours across a broad range of computing technologies and user groups. Despite the 

large body of existing research on TAM, there is observed continuing research efforts in 

extending TAM (Hong et al., 2002). The efforts have been translated in creation of new 

versions of TAM, which will be reviewed to eliminate misconceptions about the model. 

According to Davis (1985), user motivation can be explained by three factors; PEU, PU 

and attitude toward using the system. User attitude determines actual system use, and 

influenced by two major beliefs (PEU and PU). PEU has direct influence on PU. At first, 

PEU and PU were hypothesized to be directly influenced by the system designed 

characteristic as has been illustrated in Figure 3.8 below: The above diagram can be 

described as follow: TAM was created by Davis to investigate the role of PEU and PU as 

a mediating factor between external variables (systems characteristics) and the likelihood 

of actual system use, which used as a sign of the system success (Chau, 1996: In Ma, and 

Liu.,  2004). PU was defined as “the degree to which individuals believed that using the 

technology would enhance their job performance” while PEU was defined as “. The 

degree to which individuals believed that using a particular system would be free of 

effort” (Davis, 1989). 
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Figure 3.8. First version of TAM proposed by Fred Davis (Davis, 1986) 

TAM was designed by Davis (1989) to analyse individuals’ willingness to accept IT. 
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The first version of TAM has been modified several times. For example, in longitudinal 

study held by Davis and colleagues (1989), the first modified version of TAM is 

developed by adding BI to use as a new variable. The authors suggested that there might 

be cases in which a given system was perceived usefulness by an individual, which 

motivated him to form a strong BI to use the system without any need to form a specific 

attitude towards the system. In other word, in some cases, people may not form a positive 

attitude toward a system, but because they perceived it to be useful ,they directly for m 

intention towards its use. (Davis et al., 1989: In Sun and Zhang, 2006). Figure 3.9 below 

shows the first modified version of TAM used by Davis et al, (1989) which later became 

widely applied and used in subsequent TAM studies. TAM is created when Davis et al., 

(1989) administered an initial study to decide what would be the suitable factors to 

integrate in order to be aware of IT uses behaviour. The selected factors were PU, PEU, 

Attitude and BI. BI is pre-judiced by one’s attitude toward using the IT. Attitude, in turn, 

is determined by two perception believes PU and PEU. Furthermore, PU is found to have 

a separate direct effect on BI, and PEU has an effect on PU (Holden and Karsh, 2009). 

 

 

 

 

 

 

 

 

 
Figure 3.9. First modified version of TAM (Davis et al., 1989) 
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PEU) and an independent variable (when predicting ACU) (Turner, et al., 2009). Davis et 

al. (1989) concluded that PU predicts BI whereas PEU is secondary and acts through PU. 

Thus, while the PU was found responsible for much of the variance in users’ BI to use the 

system, PEU was found to have weak significant effect on BI which diminished over 

time. However, the early tests of (Davis et al., 1989) found that attitude did not fully 

mediate PU. In fact, an attitude was found to have little impact as a mediating factor 

between perceptions and BI to use. The authors argued that value of attitude is foregone 

if it’s partially mediate the effects of beliefs on intentions. The subsequent empirical 

studies confirm that attitude did not fully mediate the effect of PU on BI (Venkatesh, 

1999). The direct effect of PEU on BI, which was noted by the authors of TAM, , make 

them doubt and suspicious about the mediating effect of the attitude. Accordingly, 

attitude was frequently omitted in later versions of the model (Schepers and Wetzels, 

2007). The major findings of TAM based-studies are that PU and PEU has direct 

influence on BI which eliminate the need for attitude (Chuttur, 2009). Thus the weak and 

inconsistence relation of attitude urged researchers to exclude it. Raaij and Schepers 

(2008), Srite (2006) and Sun and Zhang (2006), mentioned that the mediating function of 

attitude was uncertain from the initiation of TAM studies and was, therefore, not 

incorporated in later evaluation and versions of the model such as TAM2.  

 

 

 

 

 

 
Figure 3.10. Last version of TAM, extended TAM (Venkatesh and Davis, 1996) 
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The attitude has been omitted and excluded in many studies because of its primary 

limiting mediating effect (Hu et al, 2003; Davis et al, 1989; Dishaw, and Strong 1999; 

Sun and Zhang 2006). The complexity of measurements of attitude construct constitutes 

an additional reason for its omitting. According to (Sun and Zhang, 2006), attitude is a 

complex construct with multiple components. Because of this complexity, Triandis 

(1982) recommended and suggested the separation of measurements of the construct to 

two components. The affective components (which has a like/dislike connotation) and 

cognitive components of attitude and suggest using of new measure (Sun and Zhang, 

2006). Many researchers used this TAM version characterized by exclusion of attitude as 

a theoretical basis (i.e. Hu et al, 2003; Raaij and Schepers 2008; Huang, et al., 2003). 

Srite (2006) and Schepers and Wetzels (2007), recognized that TAM, in its initial form, 

did not include SNs, despite the fact that SN is major variable in some pre-TAM theories 

(e.g., TRA and TPB) and social psychologists know its effect on changing individual 

perceptions towards objects. However, SN is included later in post-TAM related theories 

(e.g., TAM2, and UTAUT). Many reasons have been given to justify non-inclusion or 

excluded of SNs in TAM. and many later studies For example, it had negligible effect on 

BI ( Legris, et al. (2003) problematic construct. (Raaij and Schepers 2008). 

Originally, TAM is a parsimonious model simply because it is composed of three 

predecessor variables (PU, PEU, and BI) that predict use. Even though PEU has been 

established to be less powerful and consistent in influencing behaviour (Ma and Liu, 

2004), yet, both PU and PEU were an extrinsically factors that motivate users’ 

acceptance, adoption and use behaviour of the new technology (Igbaria and Livari 1995;: 

in Ahmad , et al., 2010).  

The history of TAM started when “Fred Davis (1986) introduced the TAM in his 

dissertation at Slone School of Management, Massachusetts Institute of Technology 

which was titled “A technology acceptance model for empirically testing new end-user 

IS: theory and results”. Later on, he published two influential works one was “PU, PEU, 

and user acceptance of IT” in 1989. The other one is “User acceptance of Computer 
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technology: A comparison of two theoretical models” with Bagozzi and Warshaw in 

1989”.  

These two works represent the main source of TAM and explain why in some studies (i.e. 

Merchant, 2007) was referred to the Davis, 1989 work as main source of TAM and other 

(i.e. Turner, et al., 2009) referred to Davis et al., 1989 as the main source of TAM. 

However, to avoid confusion, turner et al, (2009) refers to both references in describing 

the development of TAM when reported that TAM was proposed by Davis 1989 and 

Davis, et al. 1989. Recently, Park (2009) went on the same line and mentioned that Davis 

(1989) and Davis, et al. (1989) proposed TAM to explain why a user accepts or rejects 

IT. Since then, the model was continuously evaluated and developed. The stage and 

period of development can be summarized by the works of two Meta analyses: of Han 

(2003) and Lee et al., (2003) in the following table. Lee, et al (2003) found that after 

these four periods, TAM has evolved continually and scientific efforts, concluding in the 

introduction of new versions of TAM such as TAM2 and UTAUT which termed here as 

TAM-related theories. 

Table 3.3.TAM stage of development and evaluations from meta-analysis studies 
Meta 

stud

y 

Stage or 

period of 

evolution 

Stage description and focus of 

the studies 

 

Example 

noteworthy studies  

Results 

 

Han 

2003  

Adoption 

stage 

The model examined across: 

The applications, the 

communication technologies, the 

tools, the organisation and across 

cultural context 

Agarwal, and Prasad, 

1997,1998,  

Igbaria, et al., 1996)  

Gefen, and Straub, 

1997 

TAM was applied a 

across different 

technologies 

applications, subject 

uses, different 

setting and contexts 

proved to be simple 

and theoretically  

justified 

Validation 

stage 

The model was examined by 

testing  

Core constructs’ psychometric 

properties  

Testing the causal link between the 

major determinants 

Davis (1989) 

Adams, et al (1992) 

 

 

Empirically proven 

Successful in 

predicting about 

40% of a system’s 

use 

 

Extensive 

stage 

The possibility of other relevant 

external factors important to the 

TAM’s core construct (i.e., PU and 

PEU) were explored to extend the 

model itself 

Venkatesh and Davis 

1996, 2000 

TAM2 was 

published and 

explain up to 52% of 

the variance in BI 
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Lee 

et al., 

2003

. 

Introductor

y period 

(1986 to 

1995) 

The model was examined by 

testing its validity (relation and 

constructs) in a diverse set of 

applications, technologies and 

Situations or comparing the model 

with previous models. 

Davis, 1993 

Davis et al., 1989) 

 

Hubona and Cheney, 

1994 

Todd, 1995b 

Igbaria et al. 1997 

TAM was valid 

parsimonious and 

theoretically 

justified model 

successfully predict 

IS acceptance under 

different 

technologies and 

different situations. 

Validation 

period 

(1992 to 

1996) 

The validity and reliability of core 

construct measurement items 

(validation of TAM’s original 

instruments, i.e. powerful, 

consistent, reliable, and valid) 

under different technologies was 

tested. It was found that these 

properties hold. 

Adams et al., 1992 

  

TAM instruments 

were powerful, 

Consistent, reliable, 

and valid 

Extension 

period 

(1994 to 

2003) 

Extended the model by the 

introduction of new variables 

(direct and moderators) to increase 

its predictability and explanatory 

power of the model. This is done 

by introducing new variables such 

as individual, organizational, and 

task characteristics and the search 

for antecedents of (PU and PEU) in 

order to identify boundary 

conditions.  

Agarwal 

and Prasad, 

1999Igbaria et al., 

[1995 

Straub, 1994 Gefen 

and Straub, 1997 

More insights in 

understanding the 

causal relationships 

among beliefs and 

their antecedent 

Factors 

Elaboratio

n period 

(2000 to 

2003) 

Elaboration of the model by 

developing newer versions of the it 

that included the external variables 

affecting PU and PEU 

Venkatesh and Davis 

[2000] 

Venkatesh 

et al., (2003) 

Develop the next 

Generation TAM 

and resolve the 

identified limitations  

Source. Developed by the author from Han, 2003 and Lee et al., 2003 

Referring to Davis et al (1989) and Davis (1989),Turner, et al. (2009) mentioned that 

TAM basically built upon several hypotheses. User’s internal beliefs, attitudes and 

intentions can explain technology acceptance and use at the time of introducing the 

technology. TAM is the frequently used tool to estimate the possibility of acceptance and 

adoption of a new technology within a group or an organization). Therefore, TAM can 

possibly be used to predict future technology use by applying it at the time that a 

technology is introduced (Turner, et al., 2009). The model is basically designed to predict 

acceptance and future usage of innovation. TAM has a good explanatory power through 

time, subjects and context. Since its inception, the model has been tested with various 

applications in many studies and has become the most widely applied model for user 

acceptance and usage (Ma, and Liu., 2004). Many factors made TAM widely used and 

accepted model. Among these are its parsimonious and simple structure that allows the 
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model to be easy to use and provides an adequate explanation and prediction within a 

diverse beyond its original, organisational context, computing technology and user 

population sample, technologies, contexts and expertise level (Agrawal and Prasad, 

1999). In addition, the model theoretical framework is based on highly validated 

psychometric measurement scales for the constructs, thereby, making its use 

operationally appealing. Moreover, the empirical test of the model provides well-

accepted explanatory power, which estimated to be up to (40%) (Hu et al., 1999; 

Mathieson, 1991; Szajna, 1996; Venkatesh and Bala, 2008; Meister and Compeau, 2002). 

These three factors support TAM to emerge as a prominent, widely spread and popular 

model for user acceptance of technology (Shumaila, et al, 2007). Reasonable and 

explanatory power is about 30-40 % of variance in BI (Lee et al., 2003, Srite. 2006). 

Meister and Compeau (2002) have mentioned that TAM routinely explains up to 40% of 

BI and 30% of system usage variance. According to TAM, people are more likely to use 

new technology, as they perceive easy and useful (Mazman and Usluel.009). 

The design of TAM underlines some important assumptions:the first one concern use 

behaviours and assume the use of a particular technology is voluntary (Davis 1989). the 

second assumption stated that when individual was given sufficient time and information 

about how to perform a particular behaviours concerning technology , he will stated 

attitude or preference to perform behaviour (e.g., BI), which will be similar to the way he 

will actually behave. .Nonetheless, this assumption presumed that the behaviour is under 

an individual’s volitional control (Ajzen and Fishbein, 1980: In Han, 2003). The third 

assumption concern BI and ACU, the model assume that when an individual forms an 

intention to act, he will be free to act without limitation, Put it differently, nothing will 

limit individual desire to act when he intended to do so. However Bagozzi (1992) and 

Wilkins et al., (2009) criticized this assumption and argued that, in the reality there will 

be many constraints and limitations (e.g., time and resource constraints limited skills,, 

context constraints, unconscious behaviour) that will limit and constrain the freedom to 

act (for more detail see Trigg, 2009). Thus, the third assumption overlooked the effect of 

constraint and FC on ACU. 
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3.3.2 Limitation of TAM 

Despite the advantage of TAM in predicting the factors of individuals’ acceptance 

behaviour, the model was criticized. The criticisms revolve around some limitation of the 

model which concentrates on the following: 

1. Inherent ‘cultural bias’ that limits its applicability across cultures (national to 

organizational level). Studying the model in KSUs of Sudan, which has a 

different culture or non-western inclination gives this study its uniqueness. 

2. Underlying assumption of TAM is based mainly on individual as a main 

decision maker (individual-based decision) on the issues concerning 

behavioural outcome (acceptance and use), which limit the model applications 

over group effect (neglect the role subjective norms and social influence). The 

model overlooks the importance of the group and social aspects. Therefore, in 

this study, SIP is considered. 

3. TAM overlooks the direct link and indirect link (moderator/mediator) between 

essential external beliefs and BI because it postulates that the effect of 

external variable(s) on BI is only possible with mediation of PU and PEU 

(Davis et al., 1989). This assumption limits the model capability to add factors 

that may directly influence BI (such as FCs). This problem has been solved in 

subsequent models by adding new external variables and developing new 

models, e.g. TAM2 and UTAUT (see Abbasi, 2011 and Turner, et al., 2009). 

Following this trend, the research model will consider this problem and add 

new factors that (in) directly affect BI. 

Other limitations have also been highlighted in the literature among these limitations are 

following: 

3.3.2.1 Actual use measures and methodological shortcoming:  

TAM lacks actual measure for ACU of technology. ACU is usually measured through 

subjective self-reported variables based on individual subjective opinions. Measures of 

technology use (subjective or objective) are themselves an approximation for measures of 

the technology value (Turner, et al, 2009). The TAM does not consider the technology 
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value or measures the benefit of using a technology (Dybået al., 2005). The model 

depends on BI as an approximate indicator or predictor for ACU, but in many cases BI 

may not predict ACU which may vary. Inconsistence path relations results affect the 

generalizability and failure to explain the reasons for the remaining unexplained variance 

(Lee et al., 2003). Self-reporting as a measurement of ACU is the most commonly 

reported limitation of TAM. Another methodological limitation in TAM studies is the use 

of cross-sectional survey, which is the most employed and dominant methods. It is a 

weak at explaining the design process. To avoid this limitation, longitudinal study design 

is usually recommended to assess the reliability of the model. Because users’ perceptions 

are developed and changed with the passage of time, experience and continuous feedback 

from the environment, longitudinal study design is the preferred method (Lee et al., 

2003). 

TAM focuses on the initial adoption phase of a new technology, but it fails to account for 

the long-term use of recently implemented technology. The concept of continuance is 

critical because TAMs researches often focus on the initial adoption of technology and it 

overlooks or ignores long-term use. Researchers must include more longitudinal studies 

to ensure that new technologies actually have been accepted (Siegel, 2008). Smith (2006) 

indicated that, the exclusion of continuance in the TAM is a major shortcoming. Finally, 

although the model construct was tested for reliability and validity by authors and 

confirmed by subsequent researches, translations to other language require revalidation in 

the new environment.  

3.3.2.2 Type of respondents or sample choice: 

While TAM has been validated in various contexts; the model has limited use in the 

educational contexts. Consequently, the model has limited impact in educational research 

(Göğüş, et al., 2012). TAM validated across subject types or different users (Student, 

workers, teacher, etc.), however, TAM studies were dominated by using student sample 

40 %. SMs that are key factors in ICT acceptance and use are rarely investigated. The use 

of student subjects also deteriorates the generalizability of the findings (Lee et al., 2003). 

Testing of the model in non-student sample is required and recommended by many 
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studies. Thus, by studding SMs as a study subject, this research investigates different 

users population or non-student sample.  

3.3.2.3 Different settings: 

The model hypothesized the voluntary situations and ignores any intended (mandatory) 

and unintended situation (barriers, habits, etc...) which may force or prevent intention to 

be realized in actual use. Researchers recognized that one oblivious limitation of TAM is 

that obstacles that would hinder an individual from adopting an exact IS technology have 

not been given any consideration (Taylor and Todd, 2001: In Oye, et al., 2011). This may 

explain the reason for incorporating PBC and FCs in both A-TAM and UTUAT 

respectively as will be displayed later on. Therefore, in the present study, the conceptual 

framework includes both facilitating and constraining factors in order to avoid this 

limitation.  

3.3.2.4 Explanatory power:  

Chin (1998) made criteria for evaluating explanatory power in which value equal to or 

above 0.67, 0.33 and 0.19 are considered substantial, moderate, and weak respectively. 

Compared with other models, low explanations of variance were referred to as a major 

problem of TAM studies. In general, 30-40% of the variance of the causal relationship 

was explained, but in some cases, only 25% was explained by the independent variables 

(e.g., Chin and Gopal, 1995; Gefen and Straub, 2000). The majority of the studies with 

lower variance explanations did not consider external variables other than original TAM 

variables (Lee et al., 2003). In their meta-analysis, Sun and Zhang (2006) tested 55 

studies and stated two major shortcomings of TAM studies; the explanatory power of the 

model and the inconsistent relationships among constructs. In general, cross-sectional 

studies found to have relatively varied and lower explanatory power compared with 

experimental longitudinal studies. 

3.3.3 Inconsistence relationships among core TAM constructs 

The relationships between the major constructs of TAM showed an inconsistent pattern. 

In some studies, the relationships were statistically significant, indicating TAM as a 

robust model, while other studies showed the opposite. For example, PEU effects on 
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attitude, BI and ACU were inconsistent. In addition, the relationship between PEU and 

PU was significant in most studies (Al-Qeisi, 2009 and Lee et al., 2003). 

Li (2010) provided evidence to many inconsistence relations on the major and external 

construct of the model. Both PU and PEU proved to be a strong predictor of BI to use 

technology. However, the effect of PEU on BI was not consistence. Gefen and Straub 

(2000) argue that, since in many cases, the new technology is adopted because of its 

extrinsic aspect (captured through PU) and not its intrinsic aspect, PEU will affect use 

when the intrinsic character of the technology contributes to the actual outcome of its 

application, Similarly, the results of Venkatesh (1999) indicated that PEU can be a strong 

catalyst that foster acceptance in a positive and enjoyable training environment. 

Moreover, Davis and Venkatesh (1996) suggest the addition of external factors in 

original TAM including system characteristics or other variables. 

Davis et al. (1989) found that the model had well explanatory power in intention (i.e., 

45% at the start of the experiment and 57% after 14 weeks), except for the partial 

mediation effect of attitude. The authors recommended the exclusion of attitude 

constructs due to the weak relation between attitude and BI, and strong relation between 

PU and BI. Therefore, in revision, the authors removed the Attitude construct and 

established a direct link of beliefs (PU and PEU) over BI and suggest that relatively 

simple models can predict acceptance. This modification is also supported in social 

psychology researches, which suggest omission in cases where the desired impact of 

beliefs is reasonable (e.g. Ajzen, 1991). Other revisions have been suggested to TAM and 

some past revisions have been questioned, but the three descendants of TAM, which are 

TAM2, and UTAUT the general TPB, are the most commonly used models (Holden and 

Karsh. 2009). Many attempts were made to improve TAM by adding more variables or 

integrate it with other TAMs (mainly TPB and TRA). The new variables were added to 

TAM to increase its explanatory power and avoid limitation of the model without 

affecting its simplicity and parsimonious characteristics. Therefore, in the following part 

display TAM-related or descendent theories of TAM.  
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3.4 Post TAM related theories and models 

TAM and theories based on TAM have gained significant attention and they have 

attracted many researchers who are seeking to understand technology acceptance at the 

individual level. Raaij and Schepers (2008) noted that in the last two decades, the 

individual acceptance and uses of new technologies, (particularly, TAM by Davis, et. al., 

1989 and its successor, TAM2 by Venkatesh and Davis, 2000 have been studied 

extensively and have attract the scholars attentions and established to strong rigor and 

simple in predicting users acceptance of wide range and rays of technologies (Raaij and 

Schepers, 2008). Bagozzi, (2007) in criticizing UTAUT, stated that the theory still based 

on TAM. Abbasi (2011) confirmed that the models that predict the factors of individuals’ 

acceptance behaviour are predominantly based on TAM or the TAM’s conceptualization. 

Some studies term post -TAM related theories as TAM descendants (Holden and Karsh. 

2009), other used models based on TAM conceptualization (Abbasi, 2011). Li (2011) 

term these TAM extensions and argued that that they are so because these models 

obviously and clearly figure out PU and PEU as core belief construct. Thus, the author 

assume that the structure and main propulsions of these models persist similar to TAM 

assumptions. Upgrade versions of TAM are TAM2, TAM3 and UTAUT (Atif and 

Richards, 2011). Nistor et al (2012) considers UTAUT as a version of TAM by 

mentioning that a prominent TAM is the UTAUT. These models either based on TAM 

with the addition of other constructs from other variables or a combination of TAM with 

other models. The rationality behind these post-TAM related models is to create a new 

model with more explanatory power. In the following review of literature, adequate 

information and facts about these models will be displayed. 

3.4.1 Augmented TAM or (C-TAM-TPB): 

In 1995, the A-TAM is developed by Taylor and Todd (1995) to fill the usage gap of the 

TAM. The new model was, in fact, a combination of the TAM and TPB, which make it 

known as C-TAM-TPB. The model represents TAM original constructs, including 

attitude, in addition to SNs and Perceived behavioural control (PBC). Figure 3.11 below 

shows clearly that the model is TAM in addition to two factors; SN and PBC. The model 
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helps to examine the individuals’ attitude towards BI with the existence of Behavioural 

beliefs (PU and PEU), SN and in the presence of constraints (PBC) over BI and ACU. SN 

and PBC are incorporated in the model because they are proven to be significant factors 

in IT usage by number of researches (e.g., Compeau and Higgins, 1991; Mathieson, 

1991; Moore and Benbasat, 1991; Taylor and Todd, 1995; Thompson et al., 1991). The 

addition of SN and PBC to TAM in A -TAM is a new idea which tries to recover and 

mend TAM limitation. This addition highlights the importance of SN and subsequently 

leads to the inclusion of this construct in other Post-TAM related theories and models 

such as TAM2 and TAM3 and UTAUT. The addition of PBC also highlights the 

importance of FCs as a related construct which included later in UTAUT. Moreover, the 

model stressed the importance of the effect of experience as an unexplored factor.  

 

 

 

 

 

 

 

 

 

 
Figure 3.11. Augmented version of the TAM (Taylor and Todd 1995) 

Testing A-TAM within the framework of’ both experienced and inexperienced users 

reveals that the model explains 43% and 60% of the BI variance for both types of users 

respectively (Taylor and Todd 1995b). The augmented model suffers from three main 

limitations. First, the test of the model depends on student (in organizations) sample 

which may not be applied workers and professional samples (in the workplace) which are 

more heterogeneous, thus the result of SN and PBC may vary. 

In addition, important factors influence experience were not considered or examined in 

the model. Finally, the effect of experience was examined on a dichotomous scale (i.e., 

Actual 

behaviou

r Attitude 

PEU 

PU 

Behavioural 

intention  

 

Subjective  

Norms 

(SN) 

PBC 



93 
 

high and low experience) which fails to generalize the results in situations where users 

evolve gradually from novice to expert in technology usage (Abbasi, 2011). 

3.4.2 Technology acceptance model2 (TAM2): 

In 2000, Venkatesh and Davis developed a new model to take account of SN which 

considered the limitation of TAM and other factors to increase the explanatory power of 

the model. Venkatesh and Davis (2000) build up TAM2 on the basis of TAM by 

suggesting two major variables that can significantly influence PU and BI. These 

variables can be classified into two broad categories include both SIP and cognitive 

instrumental processes, while the former include subjective norm, voluntariness, and 

image and the later include job relevance, and output quality (Legris, et al., 2003)  

These two processes considered to be essential to the study of user acceptance (Wu, et al., 

2011). Figure 3.12 illustrated TAM 2 as presented below: Within four longitudinal 

studies conducted in voluntary and mandatory settings in diverse organizational contexts 

Venkatesh and Davis (2000) proposed a revised or extended TAM, which was referred to 

as TAM2 and examined the validity and reliability of their new model. The new model 

did not include attitude and incorporated additional variables. However, the core ideology 

of the model remained unchanged (Turner, et al., 2009).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.12. Technology acceptance model2 (TAM2), Venkatesh and Davis (2000). 

Original TAM 

Image 

Usage 

behavio

ur 

PEU 

PEU 

Behavioural 

intention  

Subjective Norms 

Job relevance 

Output quality 

Result 

Demonstrability 

Voluntarine

ss 
Experienc

e 



94 
 

Most of studies characterized TAM2 with the addition of SN as direct and indirect 

determinant of IT use (Legris, et al., 2003; Huang,et al., 2003; Raaij and Schepers 2008; 

Oye et al., 2011). Researchers, on technology acceptance, understand that choosing 

TAM2 as the basis for their new conceptual model, meant to include SN and exclude 

attitude (Huang, et al., 2003; Raaij and Scheepers 2008). This clarified by Huang et al. 

(2003), who mentioned that TAM has been extended to TAM2 in an attempt to 

incorporate SI into the theory 

Thus, the model includes SN as another behavioural belief, salient to user acceptance of 

IT (Venkatesh and Davis, 2000: in Huang, et al., 2003). Due to the drawbacks of 

UTAUT, Raaij and Scheepers (2008) choose to rely on the more traditional and verified 

TAM2 as the basis for their conceptual model.  

Thus, in TAM2, perceived technology characteristics (PU and PEU) directly influenced 

the individual’s BI of the technology under investigation. Moreover, SIP defined in term 

of subjective norms was re-integrated in the model(Raaij and Scheepers 2008). 

In defining SN, TAM2 authors adopted Fishbein and Ajzen (1975) definition which is a: 

“person’s perception that most people who are important to him think he should or should 

not perform the behaviour in question (TAM2: in Anderson, et al 2008; Ramayah, et al., 

without year). This is not different from the definition of SI “the degree to which an 

individual perceived that important others believe he or she should use the new system”. 

In TAM2, SNs is hypothesized influenced both PU and BI. The first indirect influence 

known as internalization effect represents the human propensity to take information 

provided by important others as proof about reality. The second direct effect between 

SNs and BI or acceptance known as compliance effect describe a situation in which 

individuals often decide to perform an action because one (s) important person say they 

should, although they dislike or disbelieve in it (have no attitude toward use). 

Compliance effect emerged in obligatory and some voluntary conditions (Schepers and 

Wetzels, 2007). 
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In defining Image (IM), the TAM2 authors used Moore and Benbasat’s (1991) definition 

which is “the degree to which use of an innovation is perceived to enhance one’s status in 

one’s social system” (Anderson, et al 2008). IM, originally, introduced by Moore and 

Banbasat (1991) in an extension of DOI. Venkatesh and Davis (2000) posit that SN 

positively influences IM because if members or a person’s social group, at a workplace, 

believe that he/she should perform a behaviour. Then; performing it will tend to promote 

his/her standing within the group. 

The theoretical extension of TAM to TAM2 aims to achieve two goals while keep the 

original TAM constructs intact. The first goal is to incorporate more key factors of TAM 

that predict PU and BI in terms of SI and cognitive processes. The other goal is to have 

an insight on how the effects of these factors change with increasing user experience over 

time with the target system. Understanding of the key factor that determines PU would 

help in designing organizational interventions that would increase user acceptance and 

usage of new systems (Venkatesh and Davis, 2000). 

To improve TAM’s generalizability, TAM was extended to TAM2 which considered a 

profound advancement. The validity and reliability of TAM2 was proved within four 

longitudinal studies conducted in voluntary and mandatory settings, in diverse 

organizational contexts, by the model authors. The model was found to have a high 

explanatory power as the model capable of explaining 60% of variance in BI. The results 

also verified the direct significant effect of SN on BI in mandatory settings. Moreover, 

SNs found to have an indirect significant effect through PU in mandatory settings 

(Venkatesh and Davis, 2000). While TAM was found to account for 40 % to 50 % of user 

acceptance, the updated version of TAM or TAM2 was estimated to explain 60 % of user 

acceptance. This study adopted TAM2 as the baseline model of the research framework. 

Studies that apply TAM2 to explore ICT acceptance by SMs are quite limited. 

It is argued, that despite the addition, high explanatory power, parsimonious structure and 

new insights of TAM2, but the model didn’t overcome the inherent limitations of the 

TAM. For instance, TAM2 still suffer self-reported shortcoming because it did not 

incorporate essential factors that limit freedom to act, instead the model assumes that 
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intention to act implies limitless freedom to act. Whereas, in practice, factors such as 

limited ability, time, environmental or organizational and SFs, barriers and unconscious 

habits limit individual freedom to act, according to his intention as criticized by (Bagozzi, 

1992 and Wilkins et al., 2009). Furthermore, it does not explain how performance beliefs 

often disagree with objective reality. Finally, the TAM2 examined the effect of additional 

constructs only on PU (the antecedents of PU), instead of incorporating them into the 

Nomo-logical framework of the TAM, which might present a direct impact on BI 

(Abbasi, 2011). 

3.4.3 Unified theory of acceptance and use of technology (UTAUT) 

The UTAUT was developed in 2003 when Venkatesh et al., 2003 utilized and compared 

eight models, namely TRA, TAM, TPB, DOI, SCT, Motivational Model (MM), 

Combined TAM and TPB (C-TAM-TPB), and Model of PC utilization (MPCU). This 

comparison enables the authors to identify the major limitations of these studies which 

represented the use of cross sectional studies, the use of student sample, voluntary nature 

of the setting, simple technologies oriented to individual use and the general nature of 

time measurement. Thus, the model (UTAUT) is an outcome of the comparison of these 

eight models and effort to avoid previous limitations by Venkatesh and colleagues 

(Morris, Davis G. and Davis F).  

According to Srite (2006) and Abbasi, (2011) the limitation of TAM2 and other models 

limitation motivated Venkatesh and colleagues to develop a new framework that 

incorporates the main constructs from TAM. The UTAUT incorporated four key 

independent constructs; three from TAM2 (PU, PEU and SN) in addition to FCs. 

However, the new constructs are subsequently called performance expectancy, effort 

expectancy, and SI and facilitating conditions. In addition to these main constructs, the 

model includes four key moderators; gender, age, voluntariness and experience which are 

assumed to determine acceptance and use of technology (Venkatesh et al., 2003). Figure 

3.13 shows the UTAUT as proposed by Venkatesh et al (2003).  

Using longitudinal survey in many different organizations, the UTAUT was examined in 

voluntary and mandatory conditions. The early test of the model results showed the 
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validity and reliability of the model and confirmed its higher explanatory power. 

Therefore, the new model has received widespread support. The latter results of testing 

the model, e.g. Oshlyansky et al., (2007) obviously proves that the UTAUT’s instrument 

is vigorous enough to afford the required translation and to be applied in a culturally 

different context form that of the US, and language of origin (Oshlyansky et al., 2007: in 

Alzubaidi, 2011). 

Despite making the model complex and structurally less parsimonious, the combinations 

of these four direct determinants and moderating factors have improved the predictive 

explanatory power to 70%, which considered as a main development over prior TAM 

model rates (Oye, et al., without year). However, UTAUT still with recognizable 

similarity to TAM because include all core TAM construct (performance expectancy 

similar to PU and effort expectancy similar to PEU. The model also , include SI similar to 

SN in addition to new FCs.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
Figure 3.13. UTAUT (Venkatesh et al., 2003) 
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The model was promising theory, which could explain 70% of the variance in BI and 

about 50% in ACU (Holden and Karsh. 2009). The UTAUT was tested in Saudi Arabia 

by (Al-Gahtani, et al., 2007). The results support the validity of the model in explaining 

Internet acceptance. 

Table 3.4 summaries TAM and TAM based model based on main constructs used, 

external constructs, availability of moderator, explanatory power, the main addition to 

theory and its main limitation.  

 

Table 3.4. Development of TAM and the models based on its concept 

Source: developed by the authors from related literature  
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Using UTAUT as a base for developing his study’s theoretical framework, Kripanont 

(2007) detailed the advantages of this theory. It seemed to be the best theory that should 

provide a useful tool for managing as it needs to assess the likelihood of success for 

technology introduction. Moreover, the theory assists and adds an insight into factors 

influencing and determine acceptance (Washa, 2013). Accordingly, helps in designing 

appropriate intervention policy, which include targeted at populations of users that may 

be less inclined to adopt and use the new technology (ukessays.com, 2014 and Ismail, et 

al., 2012). The theory has the highest explanatory power in explaining behaviour 

intention and usage more completely than other theories (Kripanont, 2007). The 

exposition of UTAUT is a well-meaning and thoughtful presentation (Bagozzi, 2007). 

3.5 Comparison of theories and models 

Comparison of models and theories remained a critical task and important step in order to 

select a suitable and appropriate model for the study. Since most researches in TAMs 

compare between theories, in this study, the process confines only to comparison of TAM 

with other Models. 

Several theories have addressed and studied individuals’ adoption and acceptance of 

technology. TAM has gained significant supports and recognition and it has proven its 

success and reliability in both forecasting and interpreting behaviour across a broad range 

of domains (Davis et al., 1989). Comparative studies mentioned that the model was 

proved to have better explanatory power than more sophisticated individual models such 

as the TRA and TPB (Hong et al., 2002: Lu et al. 2003; Davis 1997; Mathieson 1991; 

Taylor and Todd 1995b; Dahawy and Kame 2005; Igbaria et al., 1997). For example, 

Igbaria et al (1997), Mathieson (1991), Hubona and Cheney (1994) found and 

emphasized that TAM was a much simpler, easier to use, with TAM demonstrating a 

slight empirical advantage and a more powerful model of the determinant of user’s 

acceptance of Computer technology than TRA and TPB.  

However, other studies mentioned that TAM has equal predictive power to TRA and 

TPB, but it is the most economical of the three (Taylor and Todd, 1995b; Mathieson, 
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1991: in Srite 2006). According to Taylor and Todd, (1995b) decomposed TPB and TPB 

gave a fuller explanation than TAM. While Decomposed TPB increased the explained 

variance up to only 2% of use, and to 8% of usage intention, paying the high cost by 

adding 7 more variables. In a similar manner, the comparison of three models (TAM, 

TPB and DTPB) proved the slight difference in the explanatory power of these models 

which were 40%, 32% and 42% respectively for the three models (Chan and Hu, 2001). 

On other hand, TAM compared favourably with TRA and TPB in parsimonious 

capability (Han 2003). Therefore, caution has to be taken in interpretation of the results 

because of the trade-off between explanatory power and complexity, the trade-off of 

losing the information richness for parsimonious and easy applications (Taylor and Todd, 

1995b;Li. 2010; Lee et al., 2003). Given its slight advantage over TAM, the authors of the 

DTBP advice that if the research goal is to predict Computer usage, then it is better to 

select TAM as a preferred model because of its parsimonious construct. However, if the 

When research is more concern for comprehensive and detailed insight in the perception 

of intentions, it is better to select the DTPB as the preferred model (Taylor and Todd, 

1995b). 

It is argued that from the parsimonious perspective, TAM compared to DTPB is better. If 

the TAM is extended with external factors (e.g., Situational and volitional factors similar 

to DTPB and TPB), it will be the most favoured model than others (Abbasi, 2011). In 

comparing TAM with other models, Al-rawad, (2009) concluded that TAM compares 

quite favourably with alternative models such as TRA and TPB. Besides having a slight 

advantage over TRA and TPB, TAM also outperforms them from a practical perspective. 

In TRA and TPB, measures are unique to each situation and technology, which requires 

researchers to adjust and create new measures for each new technology and situation. In 

Contrast, TAM measures can be used for any situation and technology and it does not 

require creating new ones. Furthermore, TAM is more oriented and designed towards 

studying behaviour of individuals using an IS or technology, while both TRA and TPB 

were originally formulated as generalizations of a wide area of individual behaviours, 

including the use of IT. 
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After comparing TPB and TAM by reviewing many empirical results, Abbasi, (2011) 

concluded that TAM is easier to use and it is useful in predicting user’s BI in situations 

where contextual information is not needed. In Addition, due to its parsimonious 

structure and explanatory power, it gained in advantages over TPB. TAM was better 

compared with TPB from the perspective of explaining BI.  

After reviewing literatures and selecting TAM, the researcher is confronted with the 

availability of many TAM’s versions and related-TAM theories. The question to be 

answered is which TAM model should be selected. The selection was performed after 

reviewing two important studies, specifically, Raaij and Schepers, (2008) and Bagozzi, 

(2007). 

In comparing TAM2 and UTAUT Raaij and Schepers (2008) argued that the TAM2 is 

better than UTAUT, despite its higher explanatory power (Raaij and Schepers, 2008). 

Abbasi, 2011 cast some shadow of doubt on the explanatory power of UTAUT over 

TAM2. He argued that the result might be coloured by authors’ bias to their own models. 

Moreover, TAM2 has a more simple structure if compared by UTAUT. 

There are many factors, which play roles in not selecting UTAUT as a theoretical 

framework for this study. The model seems complicated and lost the parsimony, which 

makes the model to be severely criticised by many experts. Bagozzi (2007) argued, “in 

the end, we are left with a model with 41 independent variables for predicting intention 

and, at least, eight independent variables for predicting behaviour”. Furthermore, the 

model did not examine the direct effects of other factors that may directly affect intention 

and usage. Raaij and Schepers (2008) based their study theoretical framework on TAM2 

rather than UTAUT. They criticized UTAUT, and argued that the addition of moderating 

factors makes the model less parsimonious than the other predecessors: the TAM and 

TAM2. In addition, they criticized the model due to its vague grouping of items to 

measure the constructs.  

Therefore, the current study used TAM as a theoretical framework and select constructs 

from TAM2, which make the study comparatively based on TAM2. It worth to mention 
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that the main constructs of the research model, which will be discussed in details in 

chapter four, is similar to UTAUT. Nevertheless, it diverges from UTAUT by adding 

culture and constraining factor as a separate constructs. The two models TAM2 and 

UTAUT are similar in the sense that they are both TAM-related models and both 

incorporated or based on the original TAM. The additions of FFs to the study model 

make it looks like UTAUT. However, separations of SIP to SN and IM give the model its 

specific features as also originating from TAM2. 

Selecting TAM may not be a difficult task given the huge number of the studies, which 

give a sense and impression of the importance of the model in the field of IT. However, 

adding to TAM studies is difficult since the study may not contribute significantly to the 

knowledge given the huge literature, which cover, different aspect technology and 

application types, users population and usage measurement characteristics. Nevertheless, 

research in TAM continued. Such researches are recommended and demanded, but 

should be unique and different from prior research. For example, in many meta-analysis, 

it was suggested that more insight on technology adoption and of TAM might further be 

enhanced if several key issues are addressed (Ma and Liu, 2004; Schepers and Wetzels, 

2007; Yousafzai, et al., 2007). 

Many indicators can be provided to prove that this study is different from previous TAM 

studies. For example, the previous studies concentrated on usage and acceptance of 

specific application with regard to Computer and Internet (Spread sheet, PowerPoint, 

word, email, e-learning etc.).However, this study will investigate Computer and Internet 

in general. Whereas previous studies used to concentrate mainly on the student’s subject, 

this study used SMs as subject for the study. Prior studies emphasised that the results of 

TAM studies used students population as a subject cannot be generalized to other users’ 

populations notably SMs within an education setting. This enhances separate 

investigation of SMs (Ahmad et al. 2010). Moreover, evidence gathered from various 

TAM studies yielded mixed signals due to differences in social, situational and CUFs. 

Therefore, these factors are added to the model. Thus, investigating TAM in Sudanese 

HE context, which is not previously studied, is an addition to TAM research, particularly 
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with integration of CUFs. Therefore, the next two parts will review Hofstede cultural 

dimensions and TAM studies in educations context. 

3.6 Cultural dimension and issue of ICT acceptance 

The importance of understanding cultural influence is becoming more critical with the 

increasing pace of globalization. Globalization of organizations, further make it 

instructive, informative, worthwhile and productive to have better insight about factors 

that influence use of the new technologies in different cultural setting (Anderson, et al., 

2008). Within education context, Holmes, (1998) and Li and Kirkup (2008) mentioned 

that the rapid penetration of ICTs into education has raised vital questions about the 

impact of culture on ICT use and acceptance. Göğüs et al (2012) reemphasized that the 

increasing internationalization of education calls for cross-cultural validation of ET 

acceptance theories and models. 

In previous decades, researchers on technology acceptance try to understand the 

acceptance and adoption in a different cultural setting. The main rationale behind this 

concern is an argument that theories that originated in specific culture may not apply to 

other cultural settings. Therefore, understanding of the effects of cultural values on 

technology adoption and usage behaviour becomes critical (Huang, 2003). This issue is 

important in many aspects, such as technology transfer, which require or necessities 

theories to be adapted to a new cultural context. Long ago Kedia and Bhagat (1988) 

suggested the incorporation of cultural elements to remain useful in the eastern context, 

since technology transfer must adapt to a new cultural environment in order to function 

well. McCoy and Everard (2000) called for more cultural studies in order to see how the 

TAMs such as TAM fit in other parts of the world. In other words, cultural studies help in 

testing and evaluating existing TAMs in the era of globalization that is characterized by 

extensive interchange and relation facilitated by advancement in ET. McCoy and Polak 

(2003) expected culture to moderate the relationship between determinants (such as PU, 

and PEU) and BI. Prominent scholars in IS, culture and acceptance constantly 

emphasized the need to understand individuals’ inherent perceptual behaviour which 

might appear differently across the cultures (see Srite and Karahanna, 2006; Karahanna et 
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al., 2005; Straub et al., 1997; Hofstede, 1994; Rose and Straub, 1998; McCoy et al., 

2005; Sun and Zhang, 2006). Prominent scholars identify the cross-cultural differences at 

a national-level as well as within national cultural levels. However, cultural studies in the 

field of IT concentrates on comparison of differences in national cultural level and few 

studies in IT acceptance literature investigate differences within the same nation and in 

different organizations or group within the organization (Honold, 1999; Srite and 

Karahanna, 2006). 

Technology acceptance is connected with culture. Therefore, many researches tried to 

study the cultural aspect that related to acceptance. For example, McCoy, et al. (2007) 

have provided some evidence about the interaction between the two phenomena; 

acceptance processes and national culture. Strong evidences are available in the literature 

on the effect of culture in the acceptance behaviour. For example, Han (2003) confirmed 

the role of culture in acceptance issue and affirmed that culture has an impact on an 

individual’s decision-making process towards using a technology. Li and Kirkup (2008) 

have presented evidence that suggest culture being a factor in explaining the reasons that 

make respondents from different cultures react differently to technology (Li and Kirkup: 

In Teo, et al., 2009). 

Culture is reported as a key factor in a user’s acceptance and adoption of technology 

based resources on the work of (Collins 1999). Sang et al. (2009) stated that culture and 

context have also repeatedly been reported as obstacles to the integration of ICTs in 

education. Chai et al. (2009) argued that culture plays a mediating factor that influences 

how teachers relate their beliefs to ICT use. McCoy et al., (2007) provided some 

evidences that there is an interaction between acceptance processes and national culture. 

Since cultural issue might affect acceptance and use of IT and, sometimes, may cause 

failure, researcher starts to investigate and address the effect of cultural issues on 

acceptance (e.g., Straub et al., 1997; Rose and Straub, 1998; McCoy et al., 2005; Alsajjan 

and Dennis, 2010).  

Sun and Zhang, (2006) asserted that researches should account more for less studied 

issues such as cultural issues connected with user technology acceptance which reported 
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very little empirical research examinations. Accordingly, they suggested that upcoming 

studies might focus on ‘‘how’’ questions through identifying the major cultural 

dimensions and their analogous relationships with user’s technology acceptance. Earlier, 

Straub et al. (1997) emphasized that when studying TAMs. The ways through which 

culture exercises its influence is imperceptible. The cultural impact on usage behaviour 

should be taken seriously,  

Anandarajan et al., (2002) have studied IT acceptance in less developing countries LDCs 

and assured that studies which investigate IT for collectivistic (group oriented) cultures of 

LDCs is light and required, mainly, because earlier studies have been based on 

individualism (individual oriented) cultures of advance countries such as the United 

States. The results of their study confirm the importance of SNs which is believed to be 

connected to CUFs. They questioned the extent the TAM valid in more collective culture 

than North America and suggest that the external validity (generalizability) of TAM in 

other cultures is doubtful. They finally confirm the necessity for more studies in 

cooperating potential unmeasured variables such as culture ( Siddhartha, 2005). 

Despite inconsistence results, researchers arrived at an important insight from these 

studies. Han (2003) suggests that the cultural dimensions of any TAM should be 

considered when studying user behaviour in cultures other than North America. In their 

study, which investigates, the cultural impacts on acceptance and adoption of IT in a 

developing country, Baker, et al (2010) demonstrates the need for research into additional 

CUFs that account for technology acceptance.  

TAM has had a prominent and outstanding research history, and the most of these 

researches being performed in developed countries (Anderson, et al., 2008). As the world 

transit to a global economy, the need to carry IT researches in developing countries has 

increased. This has resulted in more studies testing TAM in the developing world 

(Anandarajan, et al., 2002; McCoy, et al., 2005; Mao and Palvia, 2006). in contracting 

Arabic with Western culture, Al-Gahtani and Shih, (2009) stated that Arab culture 

appears to exercise a more powerful SI , on its society than Western culture .The 

strengthen of SN is perform through the development and enforcement of SNs and 
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common beliefs. Earlier Hill et al. (1998) suggest that, “due to the acts of selectively 

borrowing ideas from Western culture, Arab culture and history is a complex cultural 

system with contradictions and opposing forces”. The present study will investigate the 

validity of a TAM-based model in Sudanese HE context. Therefore, its results will either 

support or challenge the findings of previous researches conducted in Sudan and other 

Arabs speaking countries such as Rose and Straub (1998) and Al-Gahtani, et al. (2007). 

Given many studies that call for analysis of culture in TAM researches, the availability of 

strong evidence that culture may impact on IT usage and to keep pace with the 

development of TAM studies, the following section of the study will discuss the 

dimensions of culture. The study will choose appropriate cultural definitions, review 

different ways and methods by which cultural constructs may be integrated with the 

literature and choose the methods that will be followed (directly incorporate culture as 

main constructs or mediator). Namely, the review aims to study and provide an insight 

into the culture. Specifically, review Hofstede’s cultural dimensions (concentrated on the 

four famous cultural dimensions), the method followed in incorporating these dimensions 

and the, importance of these dimensions in IT acceptance domain.  

Culture has been defined in several perspectives and many definitions are proposed by 

prior researches. Most of the definitions describe culture as a common set of 

characteristics shared by a group of people. For instance, Hoecklin (1995) (In MCcoy, et 

al.2007) defines culture as a “shared system of meanings; relative; learned; (and) about 

groups”. Culture is also defined as “the complete way of life of a people: the shared 

attitudes, values, goals, and practices that characterize a group; their customs, art, 

literature, religion, philosophy, etc”1 . The shared behaviour among the members of a 

group”.2 However, a widely used definition of culture is provided and proposed by 

Hofstede (1980). 

In addition to overall definitions of culture, research in this area, is often done through 

the use of a set of bounded cultural constructs, such as dimensions. Several sets of 

                                                 

 
1 What culture some definitions http://homepages.ius.edu/PGALVIN/g110/G110_syllabus.html  
2 http://www.markedbyteachers.com/as-and-a-level/healthcare/cultural-diversity-and-communication.html  
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dimensions have been developed to allow researchers to better measure and examine 

culture (see Sun and Zhang, 2006 for detailed information). Despite the availability of 

different approaches used a quantitative methodology, determine and assess cultural 

dimensions to analysed the managerial influences of culture. However, dimensions, of 

Hofstede’s remain the most commonly used to analyse national-level, to make multiple 

country comparisons and to explore the impact of cultural differences on technology 

acceptance (Al-Gahtani, et al, 2007).  

Despite the availability of many different frameworks that conceptualize culture (e.g., 

Schwartz, 1999; Hall and Hall, 1990; Lessem and Neubauer, 1994; Chen, 1995; Cragg, 

1995), the study choose Hofstede’s cultural dimension (1980) because of the following 

reasons: 

1. Although not without limitations, these dimensions remain the most widely 

validated by theoretical and empirical evidence (Panina and Aiello 2005). The 

dimensions are widely accepted cross studies and discipline. Specifically, it has 

been used, in other TAM studies (McCoy et al., 2005; Anderson, et al 2008). 

2. These dimensions are most extensively and widely used in IS research (Choe, 

2004; Ford et al., 2003; Sun and Zhang, 2006; Panina and Aiello 2005). 

3. Hofstede’s cultural dimensions are widely used in TAM researches and, thus, 

provides a basis for the comparison of TAM studies done in different cultures 

(e.g., Straub et al., 1997;Al-Gahtani,et al, 2007; McCoy et al., 2005). 

4. Although the dimensions were proposed to measure difference at the national 

cultural level, they can still be examined at different levels; ranging from national 

level through the professional and organizational levels, to the group level 

(Hofstede and Hofstede, 2005), the theory can also be used to for examining 

differences at an individual level but this require strong rhetorical justification as 

well as a reconsideration of the measurement instrument (Abbasi, 2011). 

5. According to Zakour (2004), Hofstede’s work has also been validated, directly or 

indirectly, by many other researches in different settings. The results and findings 

of these researches support, sustained and amplified his findings rather than 

contradicted them. 
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6. According to Nistor, et al (2012),limited and isolated study findings advocate 

moderating effects of culture using Hofstede’s dimensions in TAMs’ educational 

researches, however, an overall picture is missing.. Göğüs et al 2012 suggests that 

to use Hofstedes culture dimensions as an appropriate starting points when 

dealing with cultural discrepancies in the context of ET. 

1. Although Hofstede dimensions have been tested in developing countries, 

including Arabic countries (Tawti 2008). However, its implementation in African 

particularly LDCs countries like Sudan is rare.  

In previous decade TAM studies begun to explore the link between culture and user 

acceptance of technology (Straub et al., 2002). Many researchers call for more researches 

in different countries or cultures in order to validate the general applicability of TAM and 

encourages researchers to study and focus on whether culture or social values have an 

impact on users’ internal beliefs for IT acceptance and adoption (Huang, et al., 2003; 

McCoy and Everard 2000; Baker, et al, 2010). One of the main limitations cited in the 

TAM and TAM-based models literature is that they overlooked the cultural dimensions, 

which seem not adequately investigated. Despite extensive studies that have investigated 

the acceptance and use of IT, however, most empirical studies of TAM have been 

conducted in North America, mostly in US firms (e.g. Davis, 1986; Davis et al., 1989; 

Venkatesh and Davis, 1996; Agarwal and Prasad, 1998; Bagozzi et al., 1992; Doll et al., 

1998; Igbaria et al., 1995; Taylor and Todd, 1995). A few researches have been 

conducted to validate TAM in other non-western culture. More specifically, only a 

limited number of studies focused on the acceptance of technology outside North 

America (McCoy and Everard 2000). For instance, the work of Phillips et al. (1994), 

which validated the TAM in China, is considered the first study outside North America. 

Their results suggest that culture had a significant and positive influence on the TAM 

through PEU. Other findings reflected that TAM may not hold across culture. For 

example, Straub et al. (1997) suggested that TAM may not predict technology use across 

all cultures and culture can exert an effect on the predictive capacity of the TAM. This 

because the results of their study indicated that the TAM holds for the USA and 

Switzerland (western culture) but not for Japan. Although the results of Straub et al, 1997 
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were not able to provide empirical evidence that culture explained any of the acquired 

different results, their study questioned the effect of culture and brings it into focus on 

technology acceptance studies. Specifically, their result might be enough to question 

whether any TAM can equally predict user behaviour across cultures. Their work implies 

or doubted that TAM may not predict technology use across all cultures in the world. 

Thus, culture was found to impact acceptance and use of IT. According to results of 

Struab and colleagues which has strongly been supported a decade later by McCoy, et al 

(2007) who concluded that TAM relations and paths totally failed with low UA countries 

such as Japan. Rose and Straub (1998) validated TAM in Arabic culture and support 

much of the TAM relation after investigating five Arabic courtiers, including Sudan. 

Contrary to the findings in the American literature, the study of Hu et al. (1999) found 

that TAM did not explain users’ acceptance in Asia. However, contrary to previous 

findings in Asia Huang et al (2003) reported that TAM work well in China. Based on the 

findings, Huang and colleagues proposed that TAM represents antecedents and 

determinants of user technology acceptance in both the western and non-western culture. 

Moreover, many studies investigate the applicability of TAM such as (Hong et al., 2002; 

Chau and Hu, 2002; Mao and Palvia, 2006; Huang, et al., 2003; Oye et al.2011; Oye et al 

2012). Despite many studies that validate TAM in non-western culture, the 

generalizability of TAM to non-western cultures has been questioned (Al-rawad, 2009). 

Moreover, those studies which had been conducted outside the U.S did not arrive at 

similar conclusions and suffer inconsistencies. However, these studies provide a 

significant insight into the effect of culture on technology acceptance. Historically, the 

focus and studies on the relationship between culture and TAM studies started when 

some important finding of some studies revealed that TAM was holding only in some 

countries. Because those studies did not arrive at similar conclusions with TAM studies 

conducted in North America the variance is attributed to unseen factors; mainly culture. 

In the Asian context, studies on educational ICT integration have raised questions about 

cultural influences on ICT use (Holmes, 1998; Li and Kirkup, 2008). Brennan, et al., 

(2001) confirm that when studying educational interferences, cultural differences need to 

be considered. Moreover, one of the basic issues in studies about instructor education is 
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the concern about adding insight into ways by which culture influence teaching (Aguinis 

and Roth, 2003; Correa, et al., 2008: in Sang et al., 2009). 

In HE, culture is integrated in Kripanont, (2007) model to study Internet acceptance by 

SMs in Thai business faculties. The study found culture to be an influential factor of 

acceptance. Abbasi, (2011) has studied use and acceptance of Internet among SMs in 

Pakistan and provide a comprehensive review and insight about cultural dimensions 

which have also been integrated (as modified Hofstede cultural dimension) in his model 

and found it a significant factor in affecting Internet acceptance. In African and LDC 

context, despite the concerns over understanding acceptance factors, however, studies 

that explicitly address the issues related to the adoption and usage of ICTs in these 

countries are scarce (Avgerou, 1996: In Anandarajan, et al., 2002). Although Sudan from 

African LDC which have recognized the importance of IT, however, prior studies have 

shown that many IT systems in these countries are under-utilized. Consequently, these 

systems do not contribute effectively in improving the performance of institutions using 

them (Foster and Cornford, 1992; Odedra et al., 1993; Anandarajan, et al., 2002). 

Findings of prior researches on TAMs cautioned researchers against generalizing and 

applying American-based user acceptance theories to different cultures. Researchers have 

proposed some frameworks on the role of environment and culture in user technology 

acceptance. But the determinants of different patterns of user perception and acceptance 

across cultures are not clear till date (McCoy, et al., 2007). .The role of culture in IT a 

acceptance can be clarified by interpreting and investigating the user acceptance 

behaviour in a cultural setting (Huang, 2003; Han 2003). 

According to Straub, et al., (1997) Hofstede’s dimensions provide a theoretical 

foundation for exploring the impact of cultural differences on adoption and diffusion of 

IT- based innovation. IS researches is often dominated by the use of Hofstede’s proposed 

dimensions of national culture (Ford et al., 2003). It became evident that culture has 

impacts on an individual’s decision to adopt and use a specific system (Myers and Tan 

2002). Nevertheless, the researches in IT acceptance have employed Hofstede’s proposed 
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dimensions using different approaches. Abbasi (2011) classifies this approaches to three 

groups as follows: 

Group one: this includes studies that incorporated and examined the impacts of 

Hofstede’s dimensions within the same culture on an individual’s acceptance behaviour. 

This includes a very limited number of studies such as (Venkatesh et al. 2004). Group 

two: this includes a few studies that incorporated and examined the impacts of Hofstede’s 

dimensions across the cultures. In this category are works like Parboteeah et al., (2005), 

Srite and Karahanna (2006), Hasan and Dista, (1999), Pavlou and Chai, (2002), and 

McCoy et al. (2005). 

Group three: this includes a very large number of the studies that did not incorporate 

Hofstede’s dimensions, but examined their results across cultures with the help of 

Hofstede’s country-level cultural scores. These studies aim to examine the robustness of 

TAMs across the context of two or more countries. 

The study attempts to understand the effects of individual cultural difference among SMs 

on their ICT acceptance and use. The individual cultural differences, among SMs were 

derived from their perceived response to cultural items. The study will use the four 

dimensions in the reasoning and applying or integrating only two of these dimensions in 

the research model. Specifically, UA and MAS will be integrated in the study model and 

the remaining will be used in reasoning.  

One important note that has to be clarified with the analysis using these dimensions is 

that using the dimension may imply that cultural dimensions are distinct, but in fact it is 

not. It should be noted that cultural dimensions may interact significantly. The relation is 

more complex and there is a possibility of the simultaneous effects of different cultural 

dimensions. It should be clear that more complex relation is beyond scope of many 

studies and theorizing these dimensions meant to simplify reality and analysis of culture. 

It is important to acknowledge the possibility of the simultaneous effects of different 

cultural dimensions and mentioned such possibilities wherever appropriate (Panina and 

Aiello 2005). 
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Hofstede (1980) developed his four famous aforementioned dimensions of culture and 

provided a research instrument to measure them empirically. Hofstede and Hofstede 

(2005) introduced a fifth dimension: long vs. short-term orientation was defined as 

fostering of virtues oriented towards future rewards. He had suggested that five related 

cultural dimensions along which countries differ, however; the new dimension has not 

been widely adopted in recent literature due to unreliable and validated measures. 

Therefore, this dimension is ignored in this study. The following are definitions of these 

dimensions. 

3.6.1 Hofsetde’s cultural dimensions 

The concept and definition of Hofstede’s dimensions , its relations with IT acceptance , 

and result s of prior studies are presented as follows: 

3.6.1.1 Power distance (PD) 

“PD is the extent or degree to which an inequality is accepted by the less powerful 

member as normal in a given culture” (Hofstede, 1980). In more details, PD define as the 

extent which the less powerful members of culture, society, institutions and 

organizations, within a country or same culture expect and accept that power is 

distributed unequally (Hofstede, 2001; Hofstede and Hofstede, 2005)1. 

PD is meant to measure the strength of power in the relation between persons as 

perceived by those in weaker position or lower hierarchy. These relations described 

always in two dichotomies (e.g, superior and subordinate , higher and lower rank, senior 

position and lower position(Hofstede, 1991: in MCcoy, et al., 2007)  

PD is a measure of the interpersonal power between a superior and a subordinate as 

perceived by the subordinate (Hofstede, 1991). The primary issue here is how a society 

handle and transact the inequalities among individuals. In societies shows a large degree 

of PD, individuals accept a hierarchical or ranking order in which everyone has a specific 

                                                 

 
1http://www.ukessays.com/essays/sociology/how-does-culture-affect-international-business-sociology-

essay.php 
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situation that entail no supplementary explanation or justification. In societies with low 

PD, individuals did not accept inequality, struggle to equalize the distribution of power 

and demand justification for the inequalities of power ((Hofstede, et al., 2010;Würsten, 

without year ). PD is concerned with the degree of equality, or inequality, between 

persons in the state’s society. High PD indicates that power and wealth inequalities are 

established norms and have been allowed to develop. According to Hofstede, High PD 

refers to the tendency to defer to authority, obey the rules and compliance to the 

expectations of those in superior social positions (Al-Gahtani et al., 2007). In work 

environment or hierarchical structure no sharing in decision making process and 

subordinated following opinions of their superior and colleagues. Superiors and 

subordinates consider themselves unequal and thus, the traditional centralized, 

hierarchical system is observed (Hofstede and Hofstede, 2005). In contrast, in countries 

with low on PD, individuals (characterized by less dependent on their boss, superiors and 

colleagues) have a greater sense of freedom and everyone is free to express opinions have 

a share in the decision-making process; individuals tend to be more democratic. Thus, the 

work environment in low PD countries is often characterized by flatter that is open to 

questioning management hierarchies, accessibility of superiors to subordinates and 

absence (or undesirability) of privileges for those in the senior ranks. 

In general, Png et al. (2001) points to cultures with high PD as less enthusiastic to adopt 

IS or ICTs. Zakour (2004) argued that because ICTs could threaten the hierarchy, 

therefore in the higher PD development of IT may restricted while in lower PD 

individuals are more interdependent, they will be more favourable to use IT. In studying 

TAM2 in Saudi Arabia, Anderson et al. (2008) guess that the relatively high PD existing 

in culture of Saudi Arabia will make SN a significant forecaster of PU since a top-down 

approach is a naturally recommended technology use in such environment. Users will 

seek to delight their superiors. Accordingly, they will more likely to consider a 

technology useful if they believe or feel that their superiors want them to use that 

technology.  

Studying the applicability of UTAUT in Saudi context, Al-Gahtani, et al. (2007) argued 

that individuals in a high PD cultures, would have more tendency to show deference to 
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authority and match with the expectations of others in vital or superior roles. because in a 

high PD culture, individuals are not expected to disagree with their superiors and are 

more likely to rely on others’ visions to structure their own choice. Consequently, the 

authors proposed and anticipated that such cultures would display a stronger relationship 

between SN and BI. This argument is consistent with several studies (e.g., Srite and 

Karahanna, 2006; Pavlou and Chai, 2002; Hasan and Dista, 1999) which found that the 

impact of normative beliefs on BI were highly relevant only within higher PD cultures. 

On other hand, because the levelling effects of certain technologies (e.g., communication 

technologies) are not desirable by authorities or powerful bodies governing the society. 

Because of this individual may choose media with a high social presence, such as face-to-

face communication (Straub et al., 1997). Based on this discussion, Sun and Zhang 

(2006) proposed that in such societies SN has more effects on BI. from cultural point of 

view, the extremely sensitive relations was between normative beliefs and the perceived 

usefulness such that the moderating influence was strong and powerful for feminine 

individuals in nature collectivist in society, and high on PD. 

3.6.1.2 Individualism/Collectivism (IDV/COL) 

IDV refer to the degree to which a society emphasizes the role of the individual while 

COL refer to the degree to society emphasizes the role of the group. IDV dente to the 

degree to which individuals’ concerns and interests are given precedence and preference 

over the group’s interests and concerns. The extent of individual’s IDV/COL , strongly 

influence the relationship between this individual and this/her organization. COL refers to 

the degree the society reinforces individuals or collective achievement and interpersonal 

relationships. In culture characterized by high individualistic, people are self-cantered 

around their own interests, individual decision, ideas and imitative are encourage 

between them. stratifying employees interest is the main motivating factors for their 

actions not the interest of the organization. IDV societies refer to “societies in which the 

interests of the individual prevail over the interests of the group” versus COL societies 

refer to “societies in which the interests of the group prevail over the interest of the 

individual” (Hofstede, 1991).  
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In an individualistic culture, people look after themselves and their immediate family 

only (Newman and Nollen, 1996). They prefer a loosely-knit social framework’s 

(Hofstede et al., 2010). Satisfying his own interests. and increasing self and personal 

gains and not the interest of others or groups are bases on which individualistic decisions 

are made. the main motivation for action of individualistic persons are their own self-

conscience or beliefs not the action of other or their beliefs which are not important to 

them(McCoy, et al., 2007).Zakour (2004) proposed that this dimension will moderate the 

relation between SN and BI. Simply, because people in individualist cultures are less 

affected by the opinions of others, therefore, opinions of the members of the group will 

not have weight in their decisions to adopt the IT. Due to the fact that individualist 

cultures, personal goals are more important than the collective goals, therefore 

individuals in these cultures are expected to be influenced by the attitude and behavioural 

beliefs. 

Collective culture or preference for a tightly-knit framework in which people or 

individuals belong to in-groups (relatives, families, clans, members of a particular in-

group or organizations) who look after them in exchange for unquestioning loyalty 

(Hofstede et al.,2010). Therefore, in contrast to individualists, collectivist action is based 

on the interest of his/her group or organization which is may diverge from his /her 

interest(Hofstede, 1991). Collectivist particularly influenced by group and the others 

opinions and ideas (McCoy, et al., 2007). According to Srite and Karahanna, (2006) and 

Hofstede and Hofstede (2005), individuals in a collectivist culture are profoundly 

influenced by the group, and they prove their unquestioning loyalty by complying with 

all acceptable or/and non-acceptable norms and values. Collectivists prefer to work with 

the group, serve the interest of the group and protected by the group (Newman and 

Nollen, 1996). As in collectivist cultures individuals’ decisions to accept something is 

based on the group’s decision, it is expected that individuals in these cultures will be 

influenced by the normative beliefs (Bontempo and Rivero 1990).  

Zakour (2004) proposed that collectivist oriented people are likely to reveals more 

interest in opinions of other about ICTs because they were more concerned with 

safeguarding of the group solidarity and cohesiveness.. Consequently, this dimension will 
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moderate the relation between SN and BI. Similar logic was used in testing UTAUT in 

context of Kingdom Saudi Arabia by Al-Gahtani, et al, (2007) who test use of Computer 

among knowledge workers. The authors argued (and later found) that a high regard for 

groups in Saudi context suggests that the collective beliefs of others would impressively 

influence an individual’s BI and result in a positive relationship between SN and BI. In 

their conclusion the authors support their findings by arguing that the low IDV country 

score for Saudi Arabia might indicate a strong relationship between SN and BI. Srite, 

(2006) compared two models for US and China and found a major difference in the 

models was in the relationship between SN and BI. In explaining these differences, he 

commented that the Chinese are more collectivistic. It is, therefore, not surprising that the 

influence of others, such as family, friends and classmates would be stronger among 

them. 

Straub et al., (1997) used the logic social presence theory after Short et al., (1976) and 

argued that in high COL society, individuals may disregard specific types of technologies 

such as communication technologies (e.g., email, v-mail) because these technologies 

mute the effects of the group. Therefore, rather than using communication of 

technologies which is perceived less useful, these individuals may select a means high, 

rich, and strong social presence such as communication via face-to face. IS scholars 

proposed that in high IDV cultures, users’ PU has more influence on BI to use IT (Sun 

and Zhang, 2006). 

As to the effect of SN in a low IDV culture, it is logical to expect that people are more 

likely to consider other people’s opinions. McCoy et al., (2007) recognized that in these 

societies decisions are not made on an individual basis, but are likely to be considered 

with the sharing and helping of other colleagues. Thus, SN is expected to has more 

influence on BI in low IDV culture. While SN is expected to has less influence on BI for 

users in high IDV cultures. Sun and Zhang (2006) used the same logic in business 

organization. Kedia and Bhaga (1988) generalized that organizations in individualist 

cultures are more successful in adapting to imported technology than organizations in 

collectivist cultures due to the task-oriented nature of the former and the social-
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orientation of the latter. The literatures about culture and IT acceptance also reported less 

enthusiasm about IS adoption in a collectivist culture (Kankanhalli, et al., 2004). 

3.6.1.3 Masculinity /Femininity (MF) 

MAS, is defined as “the degree to which MAS tough connected values, such as 

assertiveness, performance, competitiveness, achievement, success, and competition, 

dominate or prevail over tender FEM-connected values, like nurturing, helping others, 

valuing quality of life, maintaining warm personal relationships, service, care for the 

weak and solidarity” (Hofstede, 1993 and 1994: In Taras and Steel, 2006). In general, 

men tend to display more masculine traits while women tend to display more feminine 

traits (Bem, 1981). The high masculine culture or society is associated with, emphasis on 

and characterized by preference of work goals, such as earnings, promotions, 

individualist-oriented decisions, heroism, and material reward for success and 

assertiveness. This in contrast to FEM culture or society, which characterized by 

preference of having a friendly, congenial environment, cooperation, people-oriented, 

modesty, consensus-oriented decisions (Hofstede’s 1980, 1984, 1991, 2001; Hofstede et 

al 2010). Literature emphasizes the difference between MF and gender Male/ female 

which related to different meaning and conceptualization. Despite the fact that most male 

are masculine and female are feminine, males can acquire characteristics and merits of 

FEM and females can acquire the merits or traits of MAS (McCoy, et al., 2007). With 

exception of child bearing, every other behaviours can be practised by both male and 

females (Hofstede, 1984). Generally speaking, it has been observed that compared with 

FEM, MAS is more successful in absorbing technical innovations because masculine 

cultures are performance-driven rather than concerned with social welfare and social-

orientation (Kedia and Bhagat, 1988). Literature suggests that use of IT has been 

characterized to be a male-dominated activity that intrinsically motivated to concentrate 

on technology use for its own sake (Gefen and Straub, 1997; Kankanhalli, et al, 2004: in 

Twati, 2008). In other words, it would be easier for MAS culture to accept and adopt IS 

and IT (Twati, 2008). Thus, the inference of this logic may imply that the implementation 

of ICTs, in more MAS cultures, might be easier to achieve, when compared with FEM 

culture. 
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Based on its definition, MF is closely related to interpersonal relationships. These will 

negatively affect PU-BI relationship and PU will have less influence on BI (Straub et al., 

1997). In reviewing literature, FEM culture compared with MAS culture, SN shows a 

higher influence on BI (Srite and Karahanna, 2006; Gefen and Straub, 1997; Bem, 1981). 

The recognized influence of SN on FEM culture is attributed to intention towards 

agreeable desires, maintaining social relationships and interaction, well-being of others 

and greater interdependence (Gefen and Straub, 1997). 

People from FEM culture feel that the traditional goals of women are more important. 

Moreover, individuals in societies where a FEM culture dominated are more people -

oriented and consequently pay more consideration to the opinions of others. This will 

positively influence SN on BI path relation (Sun and Zhang, 2006 and Al-Gahtani, 

etal.,2007). Because FEM individuals tend to be more tentative, socially oriented and 

concerned with the feelings of others, it is expected that the relationship between SN and 

BI will often be stronger for women and FEM individuals (Abbasi, 2011). The lower the 

degree of MAS, the higher the effect of PEU on IT adoption this is because effort-free 

use is more concerned with creation of quality of work . 

Reversed is the case in MAS culture where task-orientation rather people-orientation and 

efficiency rather than social presence dominated individual behaviours. People from high 

MAS culture most often believe that the traditional goals of men (e.g. A belief in 

independent decisions, stronger motivation to achieve, higher job stress, continuous 

efforts to excel by trying their best, a focus on money and material objects) are more 

important. Therefore, it is proposed that, for users in MAS cultures, PU has more 

influence on BI and SN has less influence on BI (Sun and Zhang, 2006). Because PU is 

closely related to achievement of work goals and advancement, the higher the degree of 

MAS, the higher the effect of PU on ICT adoption (Srite and Karahanna, 2006). Many 

studies in ICT acceptance literature (e.g., Srite and Karahanna, 2006; Venkatesh and 

Morris, 2000; Venkatesh et al., 2004) suggested and supported that men and MAS, as 

compared with women and FEM, are highly influenced by the PU to develop the 

intention. On the other hand, Women and feminine individuals, compared with men and 

masculine individuals, tend to perceive a lower importance of PU.  
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Similar to the impacts of PU on BI, it is expected that the relationship between SN and 

BI, through PU, will be stronger in women and feminine individuals compared with men 

and MAS individuals, due to the high dependency on the internalization effect (similar to 

social Influence), interaction is needed easily influenced by social circumstances 

(Venkatesh et al., 2004). This argument can be supported by the study of Srite and 

Karahanna (2006) who examined the impacts of national culture on IT acceptance and 

found that FEM individuals showed higher influence because of the intention towards 

agreeable desires, maintaining social relationships and interaction, concern with the well-

being of others and greater interdependence. 

3.6.1.4 Uncertainty avoidance (UA) 

UA refers to the extent (or degree) to which people individuals feel threatened by or feel 

uncomfortable with uncertainty or ambiguity and try to avoid these situations. People 

usually try to cope or deal with uncertainty through law and religion (Hofstede, 1980). 

 

Normally avoidance of uncertain situations is achieved by forming rules or avoiding 

change (Hofstede, 1991). Therefore, this indicator can be used as criteria for the 

appearance of the situation. UA can be defined as the degree to which people (societies, 

individuals, persons) in a culture prefer or favoured structured situations where clear 

rules organized the way an individual should behave over unstructured situations where 

no such restrictive rules are imposed on individual behaviours (Hofstede, 1993; Dorfman 

and Howell, 1988: Sun and Zhang, 2006). People in low UA cultures tend to be more 

tolerant and feel less anxiety when confronted with challenging or unpredictable 

problems. Low UA people are more tolerant of people with people who have different 

ideas, show deviant behaviour or come from other cultures. They are willing to make 

individual decisions and to take risks (McCoy et al, 2007). Societies that have low UA, 

are open to change and innovation, therefore, they are willing to try new products and 

technologies. In contrast, UA societies are characterized by conservatism, law, and order. 

People in UA societies tend to be hesitant toward new products and information. 

Consequently, they were slower in introducing technology (Yeniyurt, 2003). In contrast, 
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individuals from high UA cultures are inclined to look for methods to decrease 

uncertainty (Hofstede, 1980). High UA individuals seek to avoid uncertainty in all its 

forms1. UA is connected with anxiety, a need for security and a dependence on experts 

(Hofstede, 1984). In general, individuals in a high UA culture try to be in a certain 

situation by preferring current situations and avoiding changes which bring uncertain 

situations (Hofstede, 1991). UA refers to the emotional response to uncertainty and 

change. Therefore, people in high or strong uncertainty culture do not easily accept 

innovation and new technologies such as ICTs. High UA indicates in Al-Ghatani, et al. 

(2007) words “a structured, rule-oriented society that institutes rules, regulations, and 

controls in order to reduce the amount of uncertainty”.  

After an extensive reviewing of the literature, Abbasi, (2011) reported that, based on the 

previous cultural studies, the effect of UA in technology acceptance domain is most 

clearly visible on behavioural beliefs (PU and PEU), normative, control and management 

support beliefs towards behaviour intention. He further anticipated that the effects of SN 

on BI are expected to increase and become stronger in situation of the high level of AU. 

PEU, control beliefs and management support beliefs are also expected to be stronger 

with respect to situations with a higher level of uncertainty. Thus, normative and control 

beliefs will be more important predictors of BI for individuals within high UA cultures. 

Sun and Zhang (2006) used the information theory and media richness theory, logic to 

discuss cultural issues and acceptance of IT. 

 According to the information richness theory, when individuals decide to select specific 

media they do so by harmonizing between the information required for perfectly 

performing the task and the richness of information the media can provide or allow. 

Individuals in high UA societies, have higher demand for the richness technology. 

Consequently, if other factors are kept controlled, such individuals would tend to select 

and use a medium of higher information richness (i.e. face to face) rather than using the 

new technology, which is perceived to be less useful (Sun and Zhang (2006).  

                                                 

 
1 http://www.ukessays.com/essays/sociology/how-does-culture-affect-international-business-sociology-

essay.php 
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In addition, because individuals in societies with high UA have more tendencies to listen 

to others’ opinion so that they can reduce the high uncertainty, therefore, the effect of SN 

will increase such that SN will have more influence on BI. These arguments consistencies 

with the study of Srite and Karahanna (2006)which expected the effect of SN on BI to 

increase or to be stronger in high UA culture because individuals will relay information 

and opinions gained from social environment in order to reduce the instances of 

uncertainty situations. According to Karahanna, et al., (2005), the continuous attempt to 

reduce levels of UA in societies with high level of UA makes individuals rely more on 

social, environmental information in order to reduce the level of uncertainty. Individuals 

may start to rely on compliance effect (take others opinion as evidence of reality or 

acceptable rules. Thus, the effect of UA leads SN to exercise a strong role in BI in 

accepting or rejecting new technology). 

Literatures suggested that higher UA would influence the adoption of IS negatively. For 

instance, Png et al. proposed that higher UA index countries were less likely to adopt an 

IT infrastructure. Although the Arab Gulf countries are categorized as having a high UA 

rank, in Saudia Arabia and United Arab Emirates an extensive IS adoption is achieved. It 

is argued that, at national level, the availability of FFs (knowledge, infrastructure, 

adequate level of competition, positive attitude by government, etc.) may override the 

negative effects of culture in affecting ICTs.  

3.6.2 Cultural dimensions and TAM cultural related studies 

Abbasi (2011) noted that previous studies outside the USA tended to generalize their 

results by discussing the similarities and differences between the native country’s cultural 

indices, proposed by Hofstede (1980), and the studies conducted in the USA. 

Surprisingly, most of these studies did not directly incorporate and measure cultural 

dimensions (e.g., Straub et al., 1997;Al-Gahtani, et al,2007). Hence, this leaves a gap in 

understanding country-level cultural differences and, more importantly, individual-level 

cultural differences that, according to Srite and Karahanna (2006), are held differently, 

even within the same country. 
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Using Hofestde cultural dimensions, Straub et al. (1997) explained the relationship 

between different dimensions and the predicting power of an individual’s IT adoption 

behaviour by TAM. Straub et al. (1997) suggested the following: 

(1) The higher a culture’s degree of UA is, the less often people will adopt the 

technology. 

(2) The higher a culture’s PD is, the less likely people will use and accept technology. 

(3) The higher a culture’s IDV is, the more likely people will use the technology.  

(4) The higher a culture’s MAS is, the more people would tend to adopt technology.  

On studying the role of culture as a moderating factor, Sun and Zhang(2006) used 

Hofstde dimensions, underline by Straub et al., (1997), to study the moderating roles of 

culture. They proposed that, for individuals in high PD cultures, PU has less influence on 

BI whereas SN has more influence on BI. Moreover, for users in high IDV cultures, PU 

is proposed to has more influence on BI whereas SN is proposed to has less influence on 

BI. As for MF dimensions, they argued that, for users in MAS cultures, PU has more 

influence on BI and SN has less influence on BI. Lastly, for users in a high UA culture, 

the authors proposed and that PU has less influence on BI whereas SN has more 

influence on BI.  

The study of McCoy et al (2007) The study of McCoy et al (2007) proved that despite 

fitness of TAM in several countries , nevertheless, the path relation in the TAM results 

suggests that TAM may not apply or hold to all people with all cultural orientations 

Consequently, the authors call for caution. Specifically, they argued that the TAM model 

appears not to fully hold for people scoring low on UA, high on PD, high on MAS and 

high on COL. As to the first one, low UA seem to affect most TAM core paths such that 

non of this paths held for individuals with low UA. The authors attributed this effect to 

the fact that low UA individuals do not seem requiring assertion of usefulness and ease of 

use exhibited by high UA individuals. Secondly, for those scoring high on PD, two of the 

three core paths, PU to BI and PEU to BI did not hold. A possible explanation is that in 
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culture characterized by availability of high PD, when a the post or authorized individuals 

commands or orders the use of the system, due to their respect to higher rank or authority, 

individual users do it immediately and make use of the system without requiring the 

addition of usefulness and ease of use. Thirdly, for individuals with high MAS, PEU have 

no relation with BI. This because such individuals have a higher confidence on 

themselves, such that they believe that they will be able to use technology to serve their 

own interest or advantage apart from of its difficulties or ease. Lastly for individuals with 

high COL, the path PEU –BI is negatively affected. In Collectivism, individuals are more 

willing to suffer with lower usability to accomplish the goals valued by others, focus less 

on their own and more on what seems to be valued or needed by others. 

Table 3.5 provides summaries of the findings or proposed results of the above three 

studies which apply Hofstede cultural dimensions using different methods of 

incorporating culture: 

Hasan and Dista (1999) examined four of Hofstede’s cultural dimensions (PD, IDV, 

MAS, UA) within ten organizations across the Middle East, Africa and Australia. The 

author found that IT adoption is slower in countries of high UA culture (risk-hesitant 

countries i.e. Middle East and Africa) whereas adoption was higher in cultures with low 

PD such as Australia, where IT staff and managers were in continuous sharing. In 

collectivist cultures (e.g., Middle East and Africa), group-oriented applications was 

favoured and finally, patterns of IT adoptions were varied according to the level of MAS 

(technology focused) vs. FEM (people and end-user focused). 

Several researches documented that countries with higher UA showed higher resistance 

towards new technological applications and relied more on traditions means of 

communication (Ford et al. 2003; Parboteeah et al., 2005; Hasan and Dista, 1999; McCoy 

et al., 2007; Hwang, 2005). 
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Table 3.5.Cultural definition and its expected effect on ICT acceptance and use 
Cultu

ral 

dime

n- 

sion  

Definition of Hofstede 

(1980) 

Clas

sifica

tion  

Expected positive 

(+) or negative (-) 

effect on 

acceptance and 

adoption of 

technology (ICT) 

Straub 

et al., 1997). 

Positive (+) 

or negative (-

) effect on  

TAM Path 

relation  

McCoy et al 

(2007) 

More (+) or less 

(-) influence on 

TAM Path (BI) 

Sun and Zhang, 

2006 

PU-BI SN- BI 

PD The degree of equality, or 

inequality, between people 

in the country’s society.  

 

High  (-) The less likely 

people  

(-) Affect PU-

BI 

and PEU -BI 

(-) (+) 

Low  (+) Affect 

core TAM 

relations 

  

IDV/

COL 

“The degree the society 

reinforces individual or 

collective achievement and 

interpersonal 

Relationship” (Hofstede, 

1980: in Al-Gahtani et al., 

2007).  

IDV (+) The more 

likely people or 

individuals 

(-) PEU -BI (+) (-) 

CO  All relations 

hold well  

  

MF “The degree to which 

masculine values like 

assertiveness, performance, 

success, and competition 

prevail over ‘‘feminine’’ 

values like the quality of 

life, maintaining warm 

personal relationships, 

service, caring, and 

solidarity” (Hofstede, 1980: 

in Al-Gahtani, et al., 2007) 

M (+) MAS culture 

would find it easier 

to accept and adopt 

IS or ICT 

(-) Affect 

PEU-BI  

(+) (-) 

F Focuses on the 

end-user of IS. 

People would tend 

not to adopt and 

accept the use of 

ICTs (email) 

(Straub, 1997) 

All relations 

hold well 

(-) (+) 

UA Refers to the extent or 

degree to which people 

(individuals) feel threatened 

by uncertainty and 

ambiguity and try to avoid 

these situations by 

establishing detailed and 

formal rules 

High  (-) Less often 

people use ICT 

(+) Affect 

core TAM 

relations 

(-) (+) 

Low (+) Culture with 

weak UA is faster 

and quicker in 

adopting and 

implementing 

ICTs. 

(-) Interfere 

with all core 

TAM 

relationships 

  

Expected effect on ICT acceptance according to (Straub et al., 1997), McCoy et al., (2007) and Sun and 

Zhang, 2006  

Many studies have been carried out to show the relationship between the national culture 

and the ICT usage and adoption. Although, these studies demonstrate that ICTs are 

increasingly taking place in a cross-cultural context, they also reflect the fact that 

different cultures react differently to new products and technological innovations 

(Abdalla, 2012). 
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3.7 Educational context 

This advance makes the issue of acceptance of ICTs a topic of increasing importance, 

particularly in educational research and practice (Issing, and Klimsa, 2010). Many 

researchers and specialist have stressed the importance of ICTs in HE, e.g., in learning. 

According to Pulkkinen (2007) and Wood (1995), the growth of ICTs has dramatically 

reshaped the teaching and learning processes in HE. ICTs, particularly the Internet, is 

regarded as one of the most important and most powerful, innovative tools, in human 

history, which changes the way people communicate, learn and interact with one another 

(Wilson, and Ryder, 1996; Maddux, 1996; Wang, 1998; Newby, et al. 2000). Many 

international organizations, such as UNESCO, have drawn attention to the impacts which 

the ICTs may have in the renovation of the structures within the educational system as 

well as on the methodologies of teaching and learning. The pedagogic of HE cannot be 

disconnected from academic success and, thus, from teaching and innovation (Da Silva et 

al., 2003). HEIs, all over the world, are concerned to increase of ICT use and acceptance 

among learners and educators (Bates, 2000; Harasim, 2000; Owston, 1997; Mioduser, et. 

al., 2000). 

Information about how SMs accept and use of ICTs in their professional work is needed 

to support long-term technology integration into instruction and learning (Kripanont, 

2007). Understanding the reasons behind rejection or acceptance of ICTs has been the 

most challenging issues in the study of new technology and in the study of ICT –

acceptance model (Swanson, 1988: In Oye, et al., 2011c). As an effort to answer this 

question, TAM, introduced by Davis (1986), is specifically tailored for an explanation of 

users’ acceptance of IS. TAM has been applied and validated empirically in American 

and western countries. Despite the validation of TAM in various contexts, its use has 

been limited in the educational contexts (Teo and Schaik, 2009).  

After the commencement of this century, an extensive literature details the research on 

the application of the TAM in ET acceptance (Siegel, 2008). However, this application is 

dominated by student sample and did not use teacher, instructors or SMs sample (i.e. 

Sivo, and Pan, 2005; Pan ,2003; Pan, et al. 2005; Yang, 2007). Using a modified version 
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of the TAM to investigate the relationship between teachers’ acceptance of an online 

teacher professional-development course, Smith found significant evidence indicating 

that social presence and sociability affect the TAM, by affecting users’ PEU (Smith 

2006). 

Whereas some use it for teaching and academic purpose, others use it for serving the 

purpose of assessing thought-provoking product, to assess different educational 

ideologies in acceptance, to improve and analyse students’ participation and engagement 

with an eLearning system. 

3.7.1 Individuals’ context (Instructors and SMs) in TAM studies 

This study tries to understand the main factors that influence SMs to accept or reject 

technology by employing conceptual framework derived from TAM. Thus, reviewing 

relevant literature (particularly in TAM studies which deal with teacher, instructors and 

SMs acceptance of Computer and Internet on their teaching and academic activities) 

becomes necessary. The following review gives an overview on some TAM important 

studies that investigate the aforementioned issues and their important results. Finally, the 

summary of these studies (consistent with study objectives) is presented in table 3.6 

below. 

Despite its popularity, the use of TAM in non-western education context, has been 

limited (Ataran and Nami, 2011; Teo and Schaik, 2009). Albeit, an increase in the 

emerging ET usage in teacher education in recent years, technology acceptance and usage 

continue to be problematic for educational institutions (Baylor and Ritchie, 2002; Gong, 

et al., 2004; Saunders and Klemming, 2003). Several academic efforts have been 

performed during the previous decades to understand the causal factors to ET acceptance. 

Most of these efforts notable being based on the TAM (Nistor, et al., 2012). 

 

Teo and Schaik, (2009) studied pre-services teachers’ acceptance of the Computer. They 

argued that, despite the validation of TAM in various contexts (business, commerce, 

medical etc.), its validation and application in education context is limited, compared 
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with other contexts. In addition, there is a resistance and low acceptance to ICTs among 

educators (Gong, et al, 2004; Teo, and Schaik, 2009; Hu, et al., 2003). For example, 

previous studies in education setting showed that resistance to technology, by public 

school teachers worldwide, remains high (Hu, et al., 2003). CRE (1996) stated that, in 

many cases, instructors show reluctance concerning the use of ICTs in HE. Siegel (2008) 

argued that low motivation and resistance to technology is a growing problem in 

academic settings throughout the world because technology, in education, is continually 

changing and there is increased pressure on the academic to develop their skills for 

organizations to stay competitive. Despite the increase in the emerging ET usage in 

teacher education in recent years, technology acceptance and usage continue to be 

problematic for educational institutions (Baylor, and Ritchie, 2002; Saunders, and 

Klemming, 2003). 

Studies have attributed the limited application, acceptance and resistance to use ICTs, 

among educators, to three main factors: firstly, the education institutions (i.e., schools, 

and HEIs) which are not totally pure profit making institutions, but have fundamentally 

different objectives from business organization. Thus, there is less competition for 

resources and promotions (Teo, and Schaik, 2009). Secondly, differences in the ways of 

interacting with technology among teacher and other technology users in a business 

setting. Educators, in such contexts, experience less peer competition in resources and 

promotions. Hu et al. (2003) argued that educators are unique from other users because 

they are relatively independent have more freedom to choose and have considerable 

autonomy in their daily activities and their teaching activities, including choice and use of 

technology, compared with other users (Gong, et al (2004).  

In discussing the resistance of both academic and administrative SMs to the use of ICTs, 

CRE, (1996) opined that such resistance might be due to lack of knowledge and skills in 

this area and the problems predicting the true cost of ICT related activities (CRE, 1996). 

Using an expanded TAM, Gong, et al. (2004) studied resistance to ET, using TAM, by 

measuring teachers’ technology acceptance. He found that self-efficacy has strong and 

direct effects on both PEU and BI. 
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Whether low acceptance of ICTs exists among SMs in KSUs (Sudan) or not remains a 

question that has not been investigated in Sudan. The few studies that explored ICTs in 

HEIs indicated that acceptance was low among SMs. For example, Suliman, et al., (2008) 

pointed out that, in Sudan, HE and ICTs have limited use and acceptance in education 

and traditional methods of teaching have not changed. Teaching, through verbal 

instructions, is still the dominant method and teachers are limited in terms of exploration 

possibilities. Selwyn (2007) claims that, “the formal use of Computer technology by 

faculty and administrators in many areas of HE could best be described as sporadic, 

uneven, and often low level compared to other users such as students”. Kennedy, et al. 

(2008) also documents some differences in the use of various types of digital technology 

by students and SMs. Ahmad et al., (2010) tried to explain the differences in the level of 

use and acceptance of Computer between students and SMs. He argues that student 

sample consisting of relatively homogenous users who are obliged, and often willing, to 

use the new technology. Additionally, students are mostly younger, more subjected to 

new, recent and emerging technologies. Therefore, they are more likely to adopt 

technologies in their livelong. In contrast, SMs, are more diverse, less homogeneous and 

more qualified, but are less likely adopts voluntary new technology unless they forced to 

do so. 

Several studies have been proposed to solve the problems of low acceptance of ICTs in 

education settings. To understand ICT acceptance studies, it is usually employed TAM in 

order to determine the most relevant variable to enhance the usage and acceptance of 

ICTs. For instance, Ma, et al (2005) propose an expanded TAM model which was 

designed to investigate the student-teachers' acceptance of Computer at a local university 

in Sweden. The main purpose was to understand the most effective ways to motivate the 

use of Computer technology in schools which witness low acceptance of Computer 

technology since 1980s, Thus, having an understanding of how and when teachers use 

Computer technology in order to devise implementation strategies to encourage them. 

Recently, many studies explored TAM in the educational context of non-western 

courtiers (Ahmad, et al., 2010; Abbassi, 2011; Wong, and Teo 2009 Oye, et al., 2012). 

These countries include, but not limited to, Malaysia, Singapore, Pakistan, Iran and 
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Nigeria. The validation of TAM, in educational contexts, has been based on using several 

of TAM and TAM based models. For instance, Teo and Schaik (2009) and Ahmad et al. 

(2010), employed original TAM model. Ataran and Nami(2011) used extended TAM, 

Oye, et al. (2011), Oye, et al. (2011b), and Abbasi 2011 used UTAUT. 

Ahmad et al. (2010) concluded that TAM measures of use of Computer system were 

adequate and sufficient to represent Computer use application among SMs. The model of 

extended TAM is valid in context of Malaysia. The findings support the original TAM 

which posits that PU and BI explain Computer usage. Therefore, when SMs understand 

the usefulness of Computer utilization, they are motivated to use it. The studies found 

that Computer self-efficiency have an influential effect on Computer usage. Thus, the 

study argued that the acceptance of technology, among SMs, does not depend only on PU 

of technology but also on their confidence in their own ability to use it. The total effects 

indicate that Computer self-efficiency was more influential in affecting the use of 

Computer Technology. Finally, Ahmad et al. (2010) recommended that the institutional 

support from university management is a crucial element in influencing faculty members 

to adopt the new technology in their teaching. Investigating TAM in context of south-

Asian countries, Abbasi (2010) found that the model is reliable in education context and 

was able to explain 25% of behavioural intention and behavioural usage of Internet by 

SMs in Pakistan. He concluded that the most significant path in the model is between PU 

and BI of Internet. Furthermore, the effects of SN on BI was significant only via PU 

which suggested that the opinion of co-workers and superiors play major roles in 

establishing the beliefs towards the acceptance intention. 

On examining factors associated with ICT acceptance and use among SMs, Oye, et al. 

(2012) confirmed the validity of the UTAUT model in field situations of the developing 

countries education system and concluded that the effort expectancy or PEU is the most 

influential factors enhancing the academic’s acceptance and use ICTs. A recent study of 

Wong et al., (2012) exerted on efforts to validate TAM in education context and found 

that the model valid with PU explain much of the variance in BI. 
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Kripanont, (2007) findings supported the validity of TAM constructs in predicting ACU 

of Internet in teaching and other task. However, he found no effect for SN and FFs on the 

use of the Internet for teaching among SMs in Thai. Oye et al. (2011b) conducted a study 

to validate UTAUT in the context of Nigeria; testing four external variables (PU, PEU, 

FCs and SN) and concluded that the model do predict acceptance of ICTs by SMs of the 

Nigerian public universities. All external variables were significantly affected BI except 

SN. The most influential UTAUT construct on BI is PEU which found to explain greater 

variation in BI to use ICT.  

Teo and Schaik (2009) studied original TAM validity in Singapore with two external 

variables; SN and FFs. They found that SN had no effect on PEU but FFs have 

significant effects in BI Computer among pre-service teachers in the Singaporean 

education context. They reasoned that SN is not significant in affecting PU because the 

education setting is voluntary, participants have been using it for a long time, and they 

have become more experienced in using it. In Iran Ataran and Nami (2011) examined the 

factors that influenced high school teachers’ technology acceptance in the experimental 

longitudinal study, using an extended TAM model and found that FFs, job relevance, 

education level and core TAM construct have a significant effect on BI. However, the SN 

was not found to have any effect on BI, either before or after training. Although the 

results in commencement training supported subjective norm’s effect on (PU) but, 

interestingly, was not supported after training completion with a standard path coefficient 

decrease from -0.21 to- 0.31. Unfortunately, Ataran and Nami did not reason or give a 

good explanation for the negative relationship between SN and PU or detailed the 

implied meaning of silent roles of SN after training.  

Hu, et al, (2003) validated an extended version of TAM in Hong Kong, among external 

variables. TAM constructs were found to have significant, consistent results at both the 

beginning and end. SN had a significant positive influence on BI but this effect 

diminished after training. Surprisingly, SN had a significant negative influence on PU at 

both the beginning and the end of training on power point. Teo, et al (2008) employed 

TAM as the theoretical model to investigate the attitudes of pre-service teachers towards 
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the applying of technology in education and found that the model can explain and predict 

42% of the use variance. 

Table 3.6 summarizes some of the above-mentioned TAM studies in education contexts 

in which teachers or SMs are the main subjects of the study. In general, the review of 

these literatures reveal that the main TAM constructs, mainly PU, are influential in 

determining acceptance and use of ICTs in most studies that examined TAM in education 

context. SN is not a significant factor in influencing acceptance and use. Most of the 

studies that tested the construct of FFs found that, it was a significant factor influencing 

the acceptance and use of technology under investigation. 
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Table 3.6.TAM studies in education context (teacher, instructors and SMs) 

- = not investigated, H= highly /strongly, s = supported/significant, SE = self-efficiency (-) = negative, n = not 

Study  Technology Country PU - 

BI 

PEU 

BI 

PEU-

PU 

BI- ACU SN-

BI 

SN-PU FF-ACU 

Others 

R 

% 

Notes  

Ahmad et al., 

2010 

Computer Malaysia h.s - - h.s - - (-) SE 

h.s 

40% 

ACU 

SE explain 

much of variance  

Wong et 

al.,2012 

Computer Malaysia h.s - h.s - - - - 36,8% 

BI 

PU explain much of 

variance  

Wong et 

al.,2013 

Computer Malaysia h.s . h.s . . . . 37.3% of 

BI 

PU major factor and most 

influential 

Oye, et al., 

2012 

Computer 

(ICTS) 

Nigeria s h.s - - h.s - h.s - PEU is the most 

influential 

Hu, et al,2003 Computer 

Power point 

Hong Kong 

Pre and post 

s 

h.s 

n.s 

n.s 

s 

h.s 

s 

h.s 

s 

n.s 

(-) S 

(-)h.s 

S 

SE 

47% 

And 72  

PU most important 

 

Abbasi 2011 Internet 

 

Pakistan h.s n.s h.s h.s n.n h.s SE n.s 

FCss 

26% and 

34% of BI 

PU-BI is the most S path 

PU 

Teo et al, 

2009 

 Malaysia and 

Singapore  

 - - - - - - 53% and 

10% BI 

 

Kripanont, 

2007 

Internet Thai s s s - n.s n.s SEs 

FC n.s 

31.6% 

teaching 

42.6 % 

other tasks 

 

Oye, et al., 

2011 

ICT 

 

Nigeria 

Jos Plateau 

s h.s - s n.s - s 60.2% 

BI 

PEU or EE IS most 

Oye, et al., 

2011b 

ICT 

 

Nigeria 

Jos Plateau 

h.s h.s - s s - s - PU is the most  

influential 

Ataran and 

Nami, 2011 

Power 

Point 

Iran  

Pre and post 

s n.s s - n.s 

and 

n.s 

(-)s 

and 

n.s 

- - PU most important 

determinant  

Teo and 

Schaik, 2009 

Computer Singapore s - s - - n.s s 

 

4% PU 

Teo, . (2009  Singapore        27.1% of 

BI 

PU strong 

Determinant BI 
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4 Chapter four: The conceptual and methodological 

framework of the study 

4.1 Conceptual framework of the study and hypotheses 

This chapter is divided to two main parts, conceptual and methodological framework. In 

the conceptual framework, information on the model, and hypotheses development, 

hypotheses of the original TAM, and hypotheses of the external variables, is provided as 

follows.  

4.1.1 Model and hypotheses development 

Based on literature review and considering the study objectives, a conceptual framework 

was developed. The developed model composed from three major external variables; SIP, 

SFs and CUFs. In the development of the study model, the study followed the previously 

validated and supported causal links among TAM component constructs. Therefore, in 

this part of the study, causal link of core TAM and external variables will be focused on 

and reviewed, clarified and utilized in developing study hypotheses.  

4.1.1.1 Research and objectives 

The main objective of this part (development of conceptual framework) is to investigate 

the use and acceptance of ICTs from the SMs’ perspective and examine factors that 

influence and affect SMs use of ICTs. Under this general objective, the study has some 

sub-objectives which are to 

a) Examine and test the applicability and validity of TAM in predicting and explaining 

ICT acceptance by SMs in the context of KSUs; and 

b) Investigate whether, SFs, SIP and CUFs of Sudanese SMs in KSUs influence their 

acceptance of ICTs. In detail, the study was designed to understand the main factors that 

influence acceptance and use of Computer and Interent by SMs in KSUs. According to 

the researcher’s knowledge, there is no empirical research validate TAM or investigating 

the factors associated with the use and acceptance of ICTs by SMs in Sudanese HEIs. 
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To achieve these objectives, a concept Computer and Internet model were developed 

based on TAM (Davis, 1989) and other theories in order to avoid TAM limitations. The 

study model was based on TAM and TAM related theories. Namely, the model 

incorporated three major variables and depicts their causal links from three major models, 

namely SIP (SN and IM) from TAM2 (Venkatesh and Davis, 2000); SFs (FFs and COs) 

from SIMTU (Fulk et al., 1990) and CUFs (UA and MF) from Hofstede’s cultural theory 

(Hofstede, 1980). Figure 4.1 illustrates the structural model of the study with three major 

variables. Each incorporates two variables. One can clearly recognize that the conceptual 

framework was based on the previously reviewed theoretical framework. It was based on 

the previous prominent theories and models in the technology acceptance research 

domain. However, Hofstede’s cultural theory was also integrated into the model to assess 

and examine the effects of culture. Original TAM’s core constructs and relations; PU, 

PEU, BI and ACU can be easily observed.  

Figure 4.1 shows the conceptual framework that will be followed in testing the structural 

model of Computer (model a) and Internet (model b). From Figure 4.1, it can clearly be 

recognized that the research framework more or less built upon TAM2 because the 

criticisms and critical gaps of TAM. The model neglects group aspects of decision 

making, the effects of SNs and cultural aspects in decision making are critical gaps in 

TAM which researchers have not considered (Bagozzi, 2007). The limitation of TAM led 

Venkatesh and Davis (2000) to incorporate the effects of SNs in TAM2 which allow for 

adding other factors. Especially, SIP which as represented in the study model. The aspect 

of the community – independently if face to face of virtual – is addressed in the model by 

the SNs and cultural aspects that are critical gaps in TAM which previous researchers 

have not considered. Arrows denote to the direction of the relation which hypothesized as 

above. 
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Figure 4.1. Conceptual framework and hypotheses of the study 

The developed framework was presented in details in this chapter. Table 4.1 shows the 

model concepts and its abbreviations, definitions, sources, operationalization, and well-

known model that incorporated it.  

Some points need to be highlighted. Studies varied slightly in how key variables were 

conceptualized; this study remained restricted to definitions and conceptions stated in 

TAMs and TAM related studies. However, according to Holden and Karsh (2009), the 

conceptions and operational definitions have some shortcomings. For example, in most of 

TAMs, PU is narrowly defined as the use, which results in improvement or gains in one’s 

job performance. A broader definition of usefulness, which provide details such as 

whether usefulness referred to the development of performance process performance 

outcomes, was not used. The current study questioned the SMs for example on whether 

ICTs enhance their performance, (finish work quality, enhance productivity, useful) but 

no broad definitions was used . In the current study, while technology use or ACU denote 

to the use at specific points of time (at the time of the survey), an acceptance or BI 

usually addresses future willingness or intention. However, in the literature acceptance 

may denote to the willingness, intention to use, or continue to use. 
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Table 4.1. The model’s detailed concept, definition, source, and operationalization 

Major  

Variable 

Cons

truct

s  

The definition adopted for the study  Reference  Operational 

 (No. of items) 

Model 

that  

Used it 

CUFs UA  “The degree to which individuals feel 

threatened by, and try to avoid the 

ambiguous situations” 

Hofstede, 

1980  

Model of (a) (5 

items) 

 Model of (b) 

 (5 items) 

Hofstede 

theory 

MF  “The degree to which MAS tough values 

like assertiveness, performance, success, 

ambition and competition, prevail over 

feminine tender values like the quality of 

life, maintaining warm personal 

relationships, helping others care for the 

weak and solidarity” 

Hofstede, 

1980  

Model of (a) 

(4 items) 

Model of (b) 

 (4 items) 

Hofstede 

theory 

SIP IM  “The degree to which an individual 

perceives that the use of ICTs will 

enhance his /her status or image in 

his/her social system”  

Moore and 

Benbasat, 

1991; 

Venkatesh and 

Davis, 2000 

Model of (a) 

(3 items), model 

of (b) (3 items) 

DIT 

SN “The degree to which individual 

perceived that important others believe 

that She/ he should use or not use ICTs”. 

Fishbein and 

Ajzen, 1975; 

Taylor and 

Todd 1995; 

Venkatesh and 

Davis, 2000 

Model of (a) 

(4items), model 

of (b) (4 items) 

TRA/TPB

DTP & 

TAM2 

SFs FFs “The degree to which an individual 
believes that an organisational and 

technical infrastructure exists to support 

the use of the system (ICTs)”. 

Venkatesh, et 
al., 2003; 

Thompson, et 

al., 1991, Li, 

2010 

Model of (a) 
(4 items), model 

of (b), (5 items) 

TPB, 
DTPB 

and 

UTAUT 

COs The factor that impede, constraints or 

constitute an obstacle to use ICTs by 

SMs 

Al-Wehaibi, et 

al., 2010 and 

others  

Model of (a) 

( 5 items), model 

of (b), (10 items) 

 

TAM 

Core 

variables  

ACU One’s specific or general behaviour of 

interest performed by individuals with 

regard to ICTs. 

Davis et al., 

1989 

Model of (a) (2 

items), model of 

(b) (3 items) 

TAM 

BI “An individual’s motivation or 

willingness to exert effort to perform the 

target behaviour”. Or “his subjective 

(self-assessment) probability (likelihood) 

that he will or intent to perform the 

behaviours in question in the future or 

whenever possible”. 

Fishbein and 

Ajzen, 1975; 

Hu et al. 2003; 

Davis, 1989 

Model of (a) (2 

items), model of 

(b) (2 items) 

TAM, 

TAM2 

UTAUT, 

TRA and 

TPB 

PU “The degree to which an individual 

believes that using a particular system 

(ICTs) will enhance his/her job 

performance”. 

Davis, 1989 Model of (a) 

(3 items), model 

of (b) (3 items) 

TAM, 

TAM2 

UTAUT 

PEU “The degree to which individual believes 

that using a particular system (ICTs) will 

be free from efforts”.  

Davis, 1989 Model of (a) 

(6 items), model 

of (b) (6 items) 

TAM, 

TAM2 

UTAUT 

a = Computer, b = Internet  
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For example, Teo and Schaik (2009) define user acceptance as the demonstrated 

behaviour or willingness by a user to employ IT for the tasks it is designed to support, 

while Al-Gahtani et al., (2007) employ it to mean continue and maintain using. Although 

the definition of SN follows the TPB and TAM2 conceptualization of how SIP is directly 

exerted, the definition ignores other ways that social factors indirectly influence 

behaviour (e.g. Through a culture of specific contexts, observing the actions and attitudes 

of others around them, as opposed to being told directly to use IT (Holden and Karsh, 

2009).  

Since early on, Fulk et al. (1990) proposed that SFs that include both FFs and COs are 

direct determinants of ACU of technology. Later on Ajzen (1991) in TPB added 

perceived behavioural control (PBC) to include the presence of factors that may 

facilitate/impede the performance of behaviour. Taylor and Todd (1995b) modelled FFs 

as a direct antecedent of BI and use in DTPB, which includes self-efficacy, resources, and 

technology FCs, and mentioned that FCs should alert management to possible barriers to 

use. However, Venkatesh et al. (2003) found that the FCs are only significant in 

determining ACU, but non-significant in predicting BI. Therefore, following Fulk et al 

(1990) and Venkatesh et al (2003), SFs were modelled as a direct determinant of ACU. 

However, operationalization of the variable FFs in the study of Venkatesh et al. (2003) 

use detentions and combine many items referred to (self-efficiency, resource and 

technology FCs) in one multi-item construct.  

Holden and Karsh (2009), recognized that the COs construct consisting of many different 

sub-constructs which include all internal and external resource constraints, skill 

constraints and lack of necessary opportunities to use the system. This wide definition 

makes possible variations and disagreement on a unified concept to the construct of COs. 

Accordingly, in operationalized CO construct the study refer to multi-items constraints, 

questions for Computer and Internet (Al-Wehaibi, et al., 2010 and other studies) 

investigated mainly in Saudi Arabia, which has relatively similar culture. Based on the 

above objectives, hypotheses related to TAM and external variables were developed as 

follows: 
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Core TAM constructs: Behavioural and outcome beliefs 

Whereas PU indicates the degree to which the use of the technology is perceived 

promising to or will increase one’s performance or advances one's work, PEU denotes to 

the degree to which the use technology seems to be free of effort (Davis et al., 1989: 

Holden and Karsh, 2009). Yousafzai, et al., 2007 in their meta-analysis, which based on 

79 related practical studies, found that BI expected to be linked with ACU. However, 

Turner, et al (2009) found that the TAM variables PEU and PU are less expected to be 

linked with ACU. Therefore, in the study model these two behavioural believes were 

directly linked with BI rather than ACU. The existence of a strong correlation between BI 

and ACU has been demonstrated across a variety of settings where technology was 

applied (Teo and Schaik, 2009; Yousafzai, et al., 2007). Therefore, BI is used in the 

literature as the dependent variable as well as independent variables which predict and 

determine ACU. Consequently, BI, in this study, is hypothesised to influence ACU and 

influenced by other external and main variables. The research aims to examine TAM 

applicability and validity in the study area. Accordingly, the following hypotheses, which 

deal with main model relations, will be examined. 

4.1.2 Hypotheses of the original TAM: 

H1a: SMs’ PU of Computer has a positive effect on their BI of Computer Technology 

H1b: SMs’ PU of Internet has a positive effect on their BI of Internet technology. 

H2a- H3a: SMs’ PEU of Computer has a positive effect on their PU of Computer and 

their BI to use Computer technology. 

H2b- H3b: SMs’ PEU of Internet has a positive effect on their PU of Internet and their BI 

to use Internet technology. 

H4a: SMs’ BI to use Computer has a positive effect on their ACU of Computer 

technology. 

H4b:SMsBI to use the Internet has a positive effect on their ACU of Internet technology. 



139 
 

4.1.3 Hypotheses of the external variable 

A key limitation of the TAM is that its focus only on the determinants of use (PU and 

PEU) and does not reveal how such perceptions are formed or how they can be 

manipulated to foster users’ acceptance and increased usage (Mathieson, 1991). 

According to Davis (1989), one of the key purposes of the TAM was to provide a basis 

for tracing the impact of external factors on internal beliefs, i.e. PU and PEU, and to link 

that to ACU. 

Yousafzai, et al. (2007) argued that TAM researchers have proposed more than 70 

external variables for PU and PEU. They added that these external variables could be 

categorized into four categories of organizational, system, users’ personal characteristics, 

and other variables. In the present study external variables were divided into three major 

components of, variables each contains two related constructs. These are represented SIP, 

which includes SN and IM, CUFs, which include UA and MF and, SFs which include 

FFs and COs.  

The need for moderators and external variables stem from the fact that in some 

circumstances TAM does not provide a complete understanding of the phenomenon 

studied. Testing the moderating effect in TAM is an alternative to classical validation of 

the model. In case of moderator the predictive efficacy of an independent variable and/or 

the form of relationship may vary systematically as a function of some other variable(s). 

Both TAM and TAM2 theorize that the effect of external variables on intention can only 

be viewed in terms of the mediating effects of PEU and PU, and hence, this limits their 

applicability to examine the direct effect of situational and social conditions on 

behavioural intention. 

4.1.3.1 Social influence process (SIP) 

SIP in this study composed of SNs and IM. SNs are defined first by Fishbein, and Ajzen, 

1975 as “a person’s perception that most people who are important to him think he should 

or should not perform the behaviour in question”. In this study, this operational definition 

is adopted with small modifications to become “The degree to which individual perceived 

that important others believe that she/ he should use or not use ICTs”. TAM does not 
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include SNs as a determinant of BI. This is because SNs scales are argued to have very 

weak psychometric proprieties. Moreover, the influence of SN on BI is doubtful in case 

of voluntary usage and technology applications are fairly personal (Han,2003) Later on, 

the authors of UTAUT have found a positive relationship between SIP (include both SNs 

and IM) and BI to use IT (Venkatesh et al., 2003). 

Schepers and Wetzels, (2007) and Li (2010) classified the effect of SNs into three types; 

compliance effect, internalization effect and identification effect. Compliance effect is 

direct on BI and occurs generally in mandatory setting. In this situation, individual 

choose to perform an action, though they do not like or believe in it or convinced to do it 

(Schepers and Wetzels, 2007). “If an individual perceives that an important social actor 

has the ability to punish non-behaviour or reward doing it, the social influence of 

compliance effect will occur” (French and Raven, 1959; Kelman, 1958; Warshaw, 1980: 

In Li,2010). This may include behaviours that individuals choose or induced to perform 

actions (adopt or accept ICTs) not because that his interest (he believes in it or like it), 

but because of interest of others (one or more important referents or colleague said or 

ordered that he should do it).  

Whereas, identification and internalization effect occur in voluntary setting and represent 

a tendency to interpret information from important others as evidence about reality. Thus, 

in this case SNs influence technology acceptance through PU (Schepers and Wetzels, 

2007). The internalization process occurs when an individual incorporates the important 

referent’s belief into his or her own belief structure. Here individual accept influence or 

behaviour because it is congruent with her value system (Kelman, 1958; Warshaw, 1980), 

and take it as evidence of reality (Schepers and Wetzels, 2007). Identification denote that 

an entity wishes to get and establish a membership in a social group or maintain and 

attain a higher status within the group by doing or not doing specific behaviours 

(Malhotra and Galletta, 1999; Blau, 1964; Kelman, 1958; Kiesler and Kiesler, 1969). 
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Empirical studies (Cheung, et al., 2002; Igbaria, et al., 1997; Riemenschneider et al., 

2003) also confirmed the significant effect of SNs on PU and BI Some other empirical 

studies (Robinson et al., 2005: Wu and Wang, 2005; Roberts and Henderson, 2000; Chau 

and Hu, 2002; Lewis et al, 2003) have not supported the relation between SNs and PU 

and BI or even found SNs have no significant effect. 

Findings from numerous studies show that teacher and SMs readiness or BI to use 

technology will be influenced positively with strong support systems that include peers, 

communities, parents, sons, administrators and other important person (Kumar, et al., 

2008). In the education context, while many studies documents the effect of SNs on 

acceptance of instructors to ICTs other find no significant relation exist (see kripanont, 

2007 and Abbasi, 2011). Accordingly, the following hypotheses were suggested. 

4.1.3.2 Hypotheses for social influence process 

H5a- H6a: SN influence on SMs has a positive effect on their’ BI to use the Computer 

and PU of Computer technology. 

H5b- H6b: SN influence on SMs has a positive effect on their BI to use the internet and 

PU of Internet technology. 

H7a: SMs’ perceived IM of Computer has a positive effect on their PU of Computer 

technology. 

H7b: SMs’ perceived IM of Internet has a positive effect on their PU of Internet 

technology.  

4.1.3.3 Cultural dimensions 

The current study selected Hofstede cultural dimensions, however, only two of the 

cultural dimensions; UA and MF are used to explore the effect of different cultural 

beliefs among SMs on their technology acceptance. 

Due to the fact that TAM and TMA2 only marginally address cultural aspects, their 

applicability in the Sudanese context was not granted. Han (2003) recommended that it is 
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essential to extend and modify TAM with other relevant variables and theories. 

Hofstede’s cultural dimensions have been used to explore the impact of cultural 

differences in technology acceptance. In addition, Hofstede index was also used to 

compare the similarities and differences between national culture of native countries 

under investigation and that of USA and western countries. The comparisons were made 

to discuss cultural implications of IT on user acceptance (see Al-Gahtani, et al., 2007; 

Straub et al.,1997). Therefore, the researcher will review here Hofstede dimensions for 

Sudan, its limitations, the distinctiveness of Sudanese culture and make comparison 

between Hofstede score for Sudan and US and western countries. This will help in giving 

the primary idea about Sudanese culture and facilitate discussion and comparison of the 

results of the study with other studies. 

Because of Hofstede‘s cultural dimensions’ limitation notably in Arabic culture, some 

researcher, particularly from Arabic countries, call, stress, and support the need for re-

evaluation of Hofstede’s previous literature (Blizzard, 2012; Hewling, 2005; Alkailani, et 

al., 2012; Al-Nashmi and Syd Zin, 2011). One of the Hofstede dimensions short coming 

is that it does not take into account the subculture in the same countries. Many other 

reasons can cause a smaller group to split off into the subculture. The Sudan splits have 

led to the formation of new countries, e.g. The formation of South Sudan and Sudan in 

2011 (Blizzard, 2012). Before separation, Hewling’s (2005) recognized that although the 

Sudan comprises the ‘Arab Muslims in the north to African Christian or animist in the 

south’, an essentialist view of Sudanese nationality masks the distinctly different cultural 

norms and practices of the two groups. After separations between the two nations still 

there is multicultural and linguistic diversity in the northern Sudan.  

Moreover, Dedoussis (2004) commented that “some generalizations are to be expected 

when referring to “Arab Culture” since the Arab countries comprise of a large 

geographical region from the Atlantic Edge of Africa through the northern part of the 

continent to the Arabian Gulf and from Sudan to the Middle East. As a result, all Arab 

countries have been treated as one entity identified as Arab culture”. The broad and many 

regions of Sudan are wealthy with subculture which is either tending to be Arabic or 

African culture or a mixture of both. On the same way, Cope and Kalantzis (1997) argued 
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that the generalization about national cultures creates over simplified images of national 

sameness among individuals. However, there is probably that the values and behaviours 

of individual students may not conform to what is predicated of their national group 

(Sanderson, 2007). More recently, Alkailani, et al. (2012) argued that Hofstede’s (1980, 

1991, 2005) assumption that people who grow up in the same place will share similar 

views about life does not apply to his findings about Arab cultures and, thus, his 

generalization to countries that was not represented in Hofstede’s researches have to be 

validated and tested. One key criticism come from Smith (2002), who argued that 

comparison between two cultures on a number of characteristics, the mean value that 

were arrived, will tell nothing about variability or changeability within each nation, nor 

will the mean value tell whether the particular sampled individuals are typical or atypical 

of the specified culture (Cronjé, 2006). Possible availability of variability among sampled 

individuals to be typical or atypical of that culture led Huang (2003) and Abassi (2011) to 

apply Hofstede cultural dimensions at the individual level rather than national level. On 

the same line, the study used and applied these dimensions at the individual level. 

In case of Sudan, although few studies applied Hofstede cultural dimension to analyse 

Sudanese culture (e.g. Hebbani et al., 2009). These studies applied different dimensions 

and score to represent Sudan due to its non-inclusion in Hofstede’s work and its cultural 

diversity. For example, Hebbani et al., (2009) have applied scores of East Africa in their 

study to Sudanese culture even before the separation and they reasoned that by type of 

study populations (from previously south Sudan who live in a part of their life in east 

Africa) and the location of the country. Whereas, Cronjé (2006) use Arabic speaking 

countries’ ranking index for his study because the population of his study consists 

entirely of Muslim students from the Arabic Northern city of Khartoum. In addition, 

recent criticism to Hoftesde in Arabic culture, Al-Nashmi and Syd Zin, (2011), argued 

and proved that Hofstede’s findings represent a wrong generalization. This primarily 

because they found that different Arab people from different Arab countries are not the 

same in terms of their national cultural values. They, thus, recommend dividing the Arab 

region into different territories, according to the cultural proximity. Accordingly, they; 
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called for retesting Hofstede’s dimensions in every individual country (see Al-Nashmi 

and Syd Zin, 2011; Alkailani, et al., 2012).  

Because the most northern Sudanese is Muslim, and geographically closer and culturally 

similar to Egypt, therefore, they classified by Hofstede. as Arab, with regards to culture. 

Despite the criticism of Hofstede work concerning the weak methodology used and the 

application of the work to individual level, the previous four mentioned dimensions were 

found sufficient and selected to cope with research objective concerning culture. 

Selection of Sudan for present study based on many reasons; first, it is the researcher 

home country and a lot of cultural and SNs are, therefore, understandable. Moreover, data 

collection is relatively easy. Furthermore, Sudan is socially and culturally different from 

the western world which serves in understanding TAM’s applicability in a non-western 

countries, particularly Afro-Arab countries. Moreover, despite the fact that Sudan has 

been one of the countries which has excellent communication infrastructure as a result of 

early investment, the ICT acceptance rate is observed lower than many other Arabic and 

African countries (Suliman, 2007).  

Sudan is not incorporated in Hofstede’s survey, rather the country was grouped together 

with number of Arabic countries (Hofstede 2001) as the Arab-speaking region (Cornje, 

2010). The Hofstede scores of Arabic speaking countries, which include Sudan, are 

presented in table 4.2. Because the population of this study consists of Sudanese SMs 

from the northern Sudan. Hofstede’s rankings and indices for the Arab-speaking region 

seems suitable and, therefore, it was decided to be used for the current study. 

Table 4.2. Hofstede value score for Arabic and some western countries 

Source Hofestede, (2014) ), http://greet-hofstede.com/dimensions.html 

Arab culture, according to Hofstede, is characterized by having a large PD (80), high 

uncertainty avoidance (88), high COL (low IDV 38), and a moderate MF society (MAS 

53). Hofstede dimensions scores indicate that countries incorporated in Arab speaking 

Country PD IDV MAS UA 

US 40 91 62 46 

Canada 35 89 66 35 

Germany 35 67 66 65 

Arabic countries 80 38 53 88 
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countries, including Sudan differed, culturally, from the USA and western countries in 

several respects Sudan ranks much higher than the USA and other western countries in 

UA and PD. Arab speaking countries and US differed culturally in terms of; PD (scores 

80 and 40, respectively), IDV (scores 38 and 91, respectively), UA (scores 88 and 46, 

respectively), and MAS (scores 62and 53). 

The role cultural play in the acceptance and use of information and ET has been studied 

by many researchers, using different approaches. In this study, the effect of culture on 

ICTs acceptance is studied by incorporating Hofstadter’s dimension as a main external 

construct as well as moderating factors. Few TAM based researches such as (Al-Sucker, 

2005; Yoon, 2009; Huang, 2003) followed this approach. Then, the effect of CUFs are 

studied as a moderating variables (mostly followed method) using Multi group Analysis 

(MGA) by dividing and splitting (median splitting technique) the data to high and low 

UA and MAS and FEM. Therefore, the study in the analysis chapter, will first present the 

result of the model by incorporating culture as main construct in the conceptual model of 

Computer and Internet acceptance and then shortly, portray the result of incorporating 

CUFs as a moderating variable. Therefore, the hypotheses related to culture are as 

follows: 

4.1.3.4 Hypotheses for culture as main construct 

H8a H8b: UA has positive significant effects on SMs’ PU of ICTs. 

H9a- H9b: UA has positive significant effects on SMs’ PEU of use of ICTs. 

H10a -H10b: MF has positive significant effects on SMs’ PU of ICTs. 

H11a-H11b: MF has positive significant effects on SMs’ PEU of ICTs. 

4.1.3.5 Hypotheses for culture as moderating variable 

H11am-H11bm: UA has an indirect moderating effect on TAM relations and paths and, 

therefore, indirectly affects acceptance and use of ICTs. 
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H11am-11bm: MF has an indirect moderating effect on TAM relations and paths and. 

Therefore, indirectly affects acceptance and use of ICTs. 

4.1.3.6 Situational factors (SFs) 

FCs, self-efficiency and PBC were not original variables in TAM. Both TRA and TAM 

have strong behavioural elements, suppose that whenever someone structured an 

intention to act, he will be liberal to act freely (or perform ACU) without limitation. In 

practice, constraints of ability, time, environment, organization, or unintended, and 

unintentional habits will confine constraint and restrict the freedom to act (Ahmed, et al., 

2007). In order to avoid TAM shortcoming, the study added SFs, which include FFs and 

COs according to SIMTU (Fulk et al., 1990). This model proposed that those two factors 

directly influence the use of ICTs or any media use. However, FFs items measures and 

definition have been adopted from Venkatesh et al. (2003) due to weak reliability of Fulk 

measures. The Venkatesh et al. (2003) measures incorporate resource FCs and technical 

FCs in addition to self-efficiency. Numerous studies have suggested that FFs influence 

use, either directly or through BI (Thompson et al., 1991; Taylor and Todd, 1995: in Li, 

2010). However, several other empirical studies found FFs have insignificant influence 

on use directly or indirectly (Karahanna and Straub, 1999; Igbaria et al., 1997). 

Considerable literature in the Arabic world concentrate on COs to ICTs as a possible 

factor that may hinder the use of Internet and Computer technologies (Al-Saif, 2005; Al-

Senaidi et al., 2009). Many studies, in the Asian context, reflected the need for a further 

examination of the factors that facilitate or act as barriers that explain teachers’ 

acceptance and resistance to technology (Teo and Schaik, 2009). 

4.1.3.7 Hypotheses for situational factors 

H12a-H12b: FFs have a positive significant influence on the ACU of ICTs among SMs. 

H13a-H13b: COs have a significant negative influence on the ACU of ICTs among SMs. 

4.2 Methodological framework of the study 

The study of methodological framework, in the social science and IS research, usually 

starts with reviewing and discussing some paradigms, relevant approaches and methods 
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employed in related studies. Following this tradition, in order to select the best and the 

most appropriate methodology, the study will review the relevant approaches and 

methodologies that used in TAM researches. In previous step, based on the extensive 

review of the technology acceptance literature, a conceptual framework was presented. 

The next step was to select an appropriate methodology, which include testing relevant 

constructs with their measuring items, and operationalization of instruments and 

demonstration of their reliability and validity. This leads to the examination of the direct 

and indirect hypothetical path relations proposed in the conceptual framework. 

In order to achieve the aims of the study, the selection of methodology is based on the 

nature of the research question and previous literature that addresses similar problems. 

From the philosophical perspective, this research applied the positivism approach with a 

quantitative strategy of analysis concerning model relation, however; constructivism 

approach was followed concerning other objectives. Research can be classified to the 

following dichotomy according to the type of data and method used. 

4.2.1 Qualitative and quantitative research 

Based on type of data, researches can be classified to qualitative and quantitative 

research. There are many indicators that determine these two types of researches, 

depending on the used variable, instruments of data collection, a form of data used, data 

analysis, generalizability and a form of the results. See Table 4.3 below. 

Table 4.3. Difference between qualitative and quantitative research 
Aspects of 

differences 

Qualitative research Quantitative research 

Used variables  Qualitative variables, mostly non-

numerical 

Involve collecting quantitative data based 

on precise measurement (quantitative 

variables, numbers) 

Instruments used 

in the collection  

By way of in-depth interviews, 

observations, field notes, open-ended 

questions etc. 

Using structured, reliable, and validated 

data collection instruments or through 

archival data sources (secondary 

documented data) 

Who collects the 

data 

The researcher himself is the primary data 

collection instrument, 

Researcher or other assistance  

Form or Nature 

of data collected  

Words, images, patterns, audio etc. The nature of the data is in the 

form of variables, numeric data 

Data analysis Searching for patterns, themes, and 

holistic features 

Involves establishing statistical 

relationship 

Results The result is context specific  If properly done able to generalisable to 
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entire populations 

Forms of results  Mainly descriptive and reporting takes the 

In the form of a narrative with contextual 

description and direct quotations from 

researchers 

Descriptive and exploratory, explanatory 

and models 

Source: Developed by author from (Gaur and Gaur, 2009) 

Depending on the data collection methodologies, quantitative research could be classified 

into two groups; experimental research and non-experimental research. Here the 

researcher concern and deal with Non-experimental research, which is often done with 

the help of a survey. According to Gaur and Gaur (2009), one cannot establish a cause 

and effect relationships through non-experimental research. Instead, there are two ways 

of analysing this type of causal relations. The first is testing for significant differences 

across the groups while the second is testing for significant association between two 

factors. Therefore, some IS researchers use terminology “predicts” rather than "have 

causal relations” especially when self-reported questionnaire methods was employed as 

the method of data collections (see e.g. Lee et al., 2003; Turner, et al., 2009). The current 

study can be described from above criteria mainly as quantitative research. However, 

because complementary qualitative data were also used. Thus, it was both quantitative 

and qualitative research. 

Based on the type of data used, quantitative research is also classified to primary and 

secondary data research. Primary data is the one that is collected directly from the 

subjects of study or proposed for the purpose of the study. This is done with the help of 

the standard survey instrument. Secondary data (also known as archival data), on the 

other hand, are collected from published sources or from commonly used sources of 

secondary data. Many times, the secondary data are supplemented by data collected from 

primary methods such as surveys (Gaur and Gaur, 2009).  

ICT studies, mostly employ quantitative paradigms as appropriate methodological 

prospective (see, Pelgrum, 2001: Lee, et al., 2003). Following this tradition, the current 

study used a quantitative methodology by applying a questionnaire method, which 

consists of statements or item questions. A cross-sectional survey method was employed 

to gather the required data to investigate the correlation paths. However, the study also 

collects qualitative data through the interview to enrich the data and properly cover the 
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investigated issues. Lincoln and Guba (1985) have discussed integrity in qualitative 

research and find that triangulation generate confidence in the data collection, analysis 

stages and ensure that the obtained insights were valid and could be generalized. 

In this research, the perceptions of SMs and experts interviewed about ICT acceptance 

and use were explored and combined to gain deeper, richer and clearer insights and 

understanding of acceptance and use of ICTs by SMs. Depending on mixed methods are 

necessary and employed to ensure validity and reliability of the study. Therefore, in this 

study, in addition to the questionnaire survey, a semi-structured in-depth interview was 

conducted through telephone with five experts in the field of ICTs and ET in context of 

KSUs. Finally, information gathered through observations and Sudanese documentary 

data on ICTs is extracted and used. The data collection approach undertaken is, thus, a 

triangulation of many methods and types of data.  

4.2.2 Inductive/deductive methods 

Research is classified to inductive /deductive methods. In this study, a quantitative method 

with positivist tradition in a deductive manner to discover causal relationship was used. In 

scientific researches, deduction and induction are two principal strategies for making 

discoveries. These two approaches are more complementary than oppose. Deductive 

research proves conclusions based on well-established theory and recognized facts. 

Theory testing in itself does not involve complete knowledge; but testing a hypothesis 

proposes a relationship between two or more variables (Kifle, 2006). Deductive 

arguments can give certainty, but that certainly only applies to the logical relationships 

involved (Hempel, 1965). Deductive methods are usually used to test the empirical 

validity of a theory. Researchers in IS usually employ deductive logic to make 

generalizations (Mingers, 2003; Punsch, 2005). One of the main objectives of a behavioural 

scientist is to develop theories and principles, which provide insights into human and 

organizational behaviour. These theories and principles have to be evaluated against 

actual observations. This is called the validation of theories by empirical research (Gaur 

and Gaur, 2009).  
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Deductive, nomological explanation is used to create theories and testable hypotheses for 

empirical research (Hempel and Paul, 1948). Deductive research approach, according to 

Hempel starts with research questions, leads to theory adoption, guide to make deductive 

reasoning and generation of study hypotheses, followed by data collection and, finally, led to 

empirical generalization. These steps were cared for in applying the current deductive method 

of this study (see Figure 4.2 below). The study adopted TAM, as a theoretical framework, 

followed a deductive reasoning and, thus, research questions and hypotheses were generated 

and this lead to the development of a research survey questionnaire designed mainly form 

TAM and TAM2 relevant studies.  

4.2.3 Main methodology of the study 

Consistent with prior relevant studies, a quantitative method with positivist tradition in a 

deductive manner and cross-sectional approach was adopted. This method helps to test 

the research hypotheses and to examine causal relations of the proposed structural model 

of ICTs (Internet and Computer). Following this tradition, a questionnaire, based on self-

reported measures, was designed and developed, basically, with reference to previous 

TAM related studies and literature. Moreover, in order to fill the information gap in the 

literature and obtain some valuable and helpful in-depth information that is not explored 

by the study questionnaire. Additional complementary information was acquired through 

semi-structured in-depth interview and observations. The next step discusses the 

development of instruments of data collection. 

4.2.4 Data collection methods 

The study used mixed methodology approach to collect quantitative (questionnaire) and 

qualitative data (semi-structured interview and observations). The following part gives a 

detailed idea about these instruments of data collection.  

4.2.4.1 Questionnaire 

The review of the literature on IT, ICTs, TAMs and TAM studies indicates that the 

questionnaire-based survey has been the most popular used method. The main or core 

TAM variables are usually measured using a short, multiple-item questionnaire via 

asking self-reported questions (Turner, et al., 2009). Therefore, a survey that collects self-
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reported information from SMs was selected as a main method to collect data in a cross-

sectional way. According to Lee et al (2003), from methodological prospective, cross-

sectional study is a dominant type in TAM researches. Lee and colleagues found, from 

101 reviewed studies in their meta-analysis, that most studies used a one-shot cross-

sectional method after exposing participants of the study to technology. The majority 

(85.1%) of TAM researches incorporated questionnaire based field study and very few (3 

%) researches used qualitative method such as content analysis and observation. 

Longitudinal data are required because user’s perception and intention can change over 

time. It was recommended therefore to measure these quantities at several points of time. 

The cross-sectional study’s major weakness is that it cannot infer the causality of the 

research results (Agarwal and Karahanna, 2000). For this reason, some researches use 

“predict” rather than “causes effect on” constructs, behaviours) in their studies (see e.g. 

Lee et al., 2003; Turner, et al., 2009). Based on reviewing related literature, and relying 

on quantitative methodology, the research instrument (questionnaire) is developed. In 

technology acceptance literature, the study benefit from previously validated items, 

which have been widely accepted in the previous studies. 

The questionnaire was adapted to the local context of Sudan and translated to Arabic 

language under the consultant of professional linguistics to ensure clarity, proper 

language structure and eliminate any kind of ambiguity. Although most of TAM Scales 

or indicators have been validated and tested for reliability, nevertheless, procedures were 

taken to ensure more reliable and valid research instrument. The taken procedures were 

detailed below: 

1. After the questionnaire was tentatively developed. Then, the supervisor and 

colleagues were asked to discuss it in order to ensure content or face validity. 

After the discussion, the initial survey instrument (the questionnaire) was 

proposed and sent to the supervisor and colleagues’ emails for further reviewing. 

Feedback and comments were received, suggestions and ideas were considered. 

Necessary, refinement, modifications and restructure were made to the instrument 

to establish its content validity.  
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2. In the field study, face and content validity was confirmed by consulting three 

professional referees or experts to evaluate and carefully examine the instruments, 

identify problems and give feedback on questions formulations, translation 

wording, content, structure, questionnaire format and procedures. Written 

comments and suggestions were returned and their comments and suggestions 

were taken into account.  

3.  The English TAM-questionnaire was adopted and adapted to the local context of 

Sudan by translating it into Arabic language under consultancy of a professional 

translator (PhD experts in linguistics from the Open University of Sudan) to 

ensure clarity, a proper language structure and eliminating any kind of ambiguity.  

4. Finally, a pilot-test was conducted before the distribution of the questionnaires in 

which the modified instrument was examined for reliability within the context of 

KSUs and satisfactory overall Cα coefficient was obtained for all constructs. 

The final translated and distributed Arabic format version of the questionnaire is provided 

in Appendix A1 with the original English format Appendix A2. 

4.2.4.2 Interview and observations  

In this study, after collecting survey data five semi-structured in-depth interviews were 

held in order to draw a richer understanding of ICT acceptance and use. Five experts and 

professional SMs in ICT fields from different public and private universities were 

selected. The selection was performed based on information provided from the first 

interviewee. Phone interview, rather than a face-to-face interview, was agreed on due to 

time factors and difficulties faced in the questionnaire survey. Careful attention and deep 

thought were taken in the formulation of interview questions in order to avoid any kind of 

bias, misleading questions and interference of the researcher. Interview questions, explore 

and targets information about situation of ICT use and acceptance among SMs, 

management supports and provided FFs, quality of Computer and Internet service 

provided and the status of infrastructure. The interviews investigate and explore 

information on SMs training and professional development in ICTs and, finally, problems 

that constrain the use and acceptance of ICTs by SM in KSUs. All interviews were 

conducted through an internet phone program. Although interviewers were given the 



153 
 

option to withdraw at any time, only one interviewee has used these rights and quitted 

before answering some interview questions due to an urgent issue.  

Although qualitative data, such as participatory observations are rarely used in TAM 

studies (Lee, et al., 2003), however, the method is employed in the present study. The 

observation technique was used to gain real understanding of the context in which ICTs 

were used. The method was used for observing ICT equipments in lecture halls, 

availability of Internet café, Computer labs, digital or electronic libraries, availability 

Internet services in the departments and offices, etc. In short, observation meant to 

observe ICT infrastructure, research ICT infrastructure and SFs (FFs or FCs and obstacles 

that facilitate/hinder the use and accept of ICTs). 

4.2.4.3 Triangulation 

Triangulation between different methods is necessary for both qualitative and qualitative 

research. However, a high level of integrity was required for the data collection and 

analytical strategies to satisfy the criteria for qualitative research through validity of data, 

reliability of method, and the ability to generalize analyses (Al-Balushi, 2008). 

Triangulations by methods (interviews, observations, discussions) and type of data 

(qualitative and quantitative) were recommended to improve reliability of the information 

and control for major contradictions in the findings (Miles and Huberman, 1994). 

Some studies demonstrated and showed that integrate more than one method (e.g. 

Quantitative and qualitative methods) provide a deeper insight into research findings. 

According to Sekaran, (2000) and Minger, (2003) multi-method approach add rigour to 

the study. The use of this method in exploratory and explanatory research on developing 

countries aims to provide a complete picture of Internet adoption, acceptance and usage 

(.Al-Sukkar, 2005). 

Some important researches in ET and TAM researches (e.g. Baylor and Ritchie, 2002; 

.Al-Sukkar, 2005; Kripanont, 2007) used triangulation method to ensure reliability and 

validity. Triangulation method is recommended in TAM researches in order to uncover 

richer results than what can be found using only a single method (Karahanna, et al., 1999; 
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Lee, 1991; Lee, et al., 2003). Figure 4.2 the schematic framework of the study’s 

methodology shows how triangulation has been applied in this study. Figure 6.2 further 

detailed the process of the method’s findings triangulations. 

4.2.5 Research design 

Creswell (2003) defined research design an overall procedure for formulating research 

problems, explaining the site chosen for data collection, ethical requirements when 

entering into the field, procedures for collection and analysis of the data, and the role of 

the researcher during the data collection process. Sekaran (2003) suggested the following 

guideline for designing researches. The research design was included the researchers’ 

decisions associated with answering a question regarding selection of: the method that 

serve the study purpose, the study setting, the investigation type, the position of 

researcher neutrality, time horizon, unit of analysis, sampling design, data collection 

methods, variables measurement, and method of analysis. From the perspective of overall 

research design, the purpose of this study is to test the hypothetical relations. The type of 

investigation is correlation, the extent of the researcher intervention is minimal, the unit 

of analysis are individuals, and finally, the time of examination is cross-sectional. 

4.2.5.1 Purpose and the research design methods  

Researches design can be classified according to the purpose of the study to two methods: 

exploratory descriptive and explanatory (analytical and predictive) research (Hussey and 

Hussey 1997). Table 4.4 shows research design and the current study design according to 

the purposes.  

This research can be described as exploratory since it aims to investigate SMs acceptance 

and use of ICTS in KSU (Sudan) a context and issue that has not or (very little) been 

investigated. It is also a descriptive research in the sense that it tries to describe the status 

of ICT use and acceptance among SMs. Furthermore, it is an explanatory study because it 

tests variation on ICT use, according to different characteristics as well as testing and 

explaining relation between different factors of the proposed study conceptual framework 

and discussed why the result is so.  
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Table 4.4. Description of the study type of research design according study purposes 
Research design  Purposes  The description of study and 

justification  

Descriptive research Designed and selected when the aims to 

identify the characteristics of a particular 

problem or offer the researcher a profile of 

the relevant aspects of the phenomenon 

under study  

Descriptive research  

Include descriptive statistic and 

describe the situation qualitatively 

and quantitatively 

Exploratory research When the purpose is to get a better 

understanding of the nature of the problem 

as few studies might have been conducted 

in that area (Saunders et al. 1997). Or when 

new dimensions are required for 

exploration 

Exploratory research.  

Give primary idea about well 

researched issues in area where no 

or very few studies have been 

conducted 

Explanatory research or 

hypothesis testing  

Explanatory research focuses on why 

questions. It develops explanations about 

why the results are so (necessary for 

discussion). Involves developing causal 

explanations. 

 

Hypotheses testing  

Test variation on ICT use, 

according to different 

characteristics as well as testing 

and explaining relation between 

different factors of the proposed 

study conceptual framework. 

Source: developed by researcher different sources, mainly from (Oshan, 2007; Hussey and Hussey 1997) 

4.2.5.2 Measures development 

The proposed research model, which is presented in the previous part, contain main 

constructs measures. These measures used many items discussed and tested by prior 

major studies. For full view of these items, see the English questionnaire in Appendix A2, 

the list of items, with its numbering in the questionnaire (Q) is displayed in tables (4.5 to 

table 4.11) below. 

Perception beliefs (PU and PEU) 

Davis (1989) defined PU as ‘‘the degree to which an individual perceived that using ICTs 

will increase his or her job performance within an organizational context’’. Six items 

were used to build the PU scales. The six selected items (see table 4.4 below) were 

adopted and adapted from prior research (Davis, 1989; Davis et al., 1989) with 

appropriate modifications to make them specifically relevant to ICTs (Computer and 

Internet) use. Han (2003) mentioned ´users usually asked to reveals their agreement or 

disagreement concerning a specific stalemates by selecting answers obased on on 5-point 

or 7-point Likert- type scale. In accordance with Han (2003) and previous studies, in this 
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study, respondents or SMs were asked to indicate the extent of their agreement with each 

item on a five point numerical Likert scale, ranging from 1-strongly agree to 5-strongly 

disagree. Table 4.5 shows the most frequently used items in previous studies to measure 

PU. Exploratory Factor Analysis (EFA) was performed to establish whether the 

measurement items converge to the corresponding constructs it measured and decide 

upon inclusion or exclusion of the variable from the analysis. 

Table 4.5.Development of PU items (source, code, type and EFA results) 
Q 

NO. 

Operationalization  

Or (items questions)  

Main sources Item 

code 

Data 

type  

(Scale) 

EFA 

Resu

lt 

1. 

and 

2. 

Using the C/I would improve 

my job performance 

Davis, 1989; Venkatesh and 

Davis, 2000; Burton-Jones and 

Hubona 2006; Han, 2003 

PU 1 

and 

PU2 

Ordinal 

(Discrete) 

reject

ed 

3. 

and 

4. 

Using the C/I in my job would 

enable me to accomplish tasks 

more quickly 

Davis (1989, 1993 ) Burton-Jones 

and Hubona 2006, Han, 2003 

PU 3 

and 

PU4 

Ordinal 

(Discrete) 

reject

ed 

5. 

and 

6. 

Using the C/I in my research 

would increase my research 

productivity 

Davis,1989,1993, Venkatesh and 

Davis 2000, Venkatesh et al. 

2003 Burton-Jones and Hubona 

2006 

PU 5 

and 

PU6 

Ordinal 

(Discrete) 

reject

ed 

7. 

and 

8. 

Using the C/I would enhance 

effectiveness in my teaching 

Davis 1989,1993; Venkatesh and 

Davis, 2000; Venkatesh et al. 

2003; Burton-Jones and Hubona 

2006; Han, 2003 

PU 7 

and 

PU8 

Ordinal 

(Discrete) 

acce

pted 

9. 

and 

10. 

I would find the C/I useful in 

my job 

Davis, 1989, 1993 

Venkatesh and Davis 2000; 

Venkatesh et al, 2003 

PU 9 

and 

PU10 

Ordinal 

(Discrete) 

acce

pted 

11. 

and 

12. 

Using the C/I would make it 

easier to do my job 

Davis,1989, 1993; Venkatesh et 

al, 2003; Burton-Jones and 

Hubona 2006; Han, 2003 

PU11 

and 

PU12 

Ordinal 

(Discrete) 

acce

pted 

C/I = Computer or Internet 

According to Han (2003) “these 6-item scale has been adopted in many empirical studies, 

and almost all had a significant statistical explanation and prediction power to illustrate 

the phenomena of user’s behaviour towards IS or IT. The PU construct reliability and 

validity were performed...all were found to have statistically significant reliability and 

validity”. However, in EFA some of these items has been rejected, or dropped from the 

research model such as PU 1, PU2 and PU3 because of cross –loading with other items. 

Rejection of these items is consistent with Burton-Jones and Hubona (2006). 

PEU is defined as ‘the degree to which an individual perceived that using ICT will be 

free from effort within an organizational context’’ (Davis, 1989). The six items used to 
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construct the PEU scale were adapted from prior research (Davis, 1989; Davis et al., 

1989) with appropriate contextual modifications to adapt ICTs (Computer and Internet) 

issue (see table 4.6) 

Table 4.6.Development of PEU items (source, code, type and EFA results) 
Q 

NO. 

Operationalization  

Or (items questions)  

Main sources Item 

code 

Data 

type (Scale) 

EFA 

Result 

13  

14 

I would find the C/Ito be 

flexible to use 

Davis, 1989, 1993; Han, 2003 PEU1 

PEU2 

Ordinal 

(Discrete) 

accepted 

15 

16 

I would find it easy to get 

C/Ito do what I want it to do. 

Davis, 1989, 1993; Han, 2003 PEU3 

PEU4 

Ordinal 

(Discrete) 

accepted 

17 

18 

I find C/I easy to use Davis, 1989, 1993; Venkatesh et al, 

2003; Han, 2003 

PEU5 

PEU6 

Ordinal 

(Discrete) 

accepted 

19 

20 

Learning to operate and use 

C/I is easy for me 

Davis, 1989, 1993;Venkatesh et al, 

2003; Han, 2003 

PEU7 

PEU8 

Ordinal 

(Discrete) 

accepted 

21 

22 

It would be easy for me to 

become skilful in using C/I 

Davis, 1989, 1993;Venkatesh et al, 

2003; Han, 2003; Han, 2003 

PEU9 

PEU10 

Ordinal 

(Discrete) 

accepted 

23 

24 

It is clear and understandable 

to use C/I 

Davis, 1989, 1993;Venkatesh et al, 

2003; Han, 2003 

PEU11 

PEU12 

Ordinal 

(Discrete) 

accepted 

C/I = Computer or Internet 

Davis (1986, 1989, and 1993) and Davis et al. (1989) developed and validated the 

original instrument for measuring PU and PEU, which was later replicated by subsequent 

studies. The Cronbach's alpha (Cα) reliability of the TAM scales generally exceeds 0.9 

across numerous studies. The scales exhibit a high degree of convergent validity (CV), 

discriminant (DV), and nomological validity (NV) (Doll et al., 1998). Over the last 17 

years, the cumulative number of items for measuring PU has increased from the original 

six to currently about 50, and that for PEU has increased from six to 38 (Ma and Liu, 

2004). According to Subramanian (1994) findings, PU and PEU constructs were robust 

and concluded that IS researchers can use these instruments in varying technological and 

organizational contexts. In a meta-analysis Han (2003) recognized that these six items are 

frequently used items to measure PEU and has statistical support in many studies PU and 

EOU is very powerful belief constructs to determine user behaviour about Computer 

technologies in organisations. However, it has to be understood that users’ PU and PEU 

perception differ according to difference in technology used and origination setting. 

Behavioural Intention (BI) 

Behavioural intention (BI) is defined as "A person’s subjective probability that he will 

perform some behaviour" (Fishbein and Ajzen, 1975). It indicates an individual’s 



158 
 

motivation or willingness to exert effort to perform the target behaviour and measure of 

the strength of one’s intention to perform the specified behaviour. The BI to use a 

particular technology is more frequently measured than the ACU (Turner, et al., 2009). In 

this study, as previous studies, BI, being used as both a dependent variable, which 

influenced by PU and PEU, and other external variables, and as an independent variable, 

which predict ACU. Items of this variable are adapted from Fishbein and Ajzen, (1975) 

and Hu et al. (2003) with appropriate modifications. Respondents were asked to answer 

three items used in Table 4.7 below. For this construct the items chosen were commonly 

used in the literature (e.g. Fishbein and Ajzen, 1975; Hu et al. 2003). 

The chosen items asked respondents self-assessment of (his /her) intention or likelihood 

to use Computers and Internet in the future. Q 29 and 30, despite their popularity were 

not included in the study model because of criticism of the measure by Holden and 

Karsh, (2009) who argued that the item may not consistent with the construct conceptual 

definition since the recommendation, to another, may not reflect the self-intention. The 

study tries to strictly follow the definition of the concepts and the selected items that 

strictly reflect an items conception (reliability).  

Table 4.7.Development of BI items (source, code, type and EFA results) 
Q 

NO. 

Operationalization  

Or (items questions)  

Main sources Item 

code 

Data 

type (Scale) 

EFA 

Result 

25 and  

26 

I intend to use the C/I in the future 

teaching  

Fishbein and Ajzen, 1975 

from Hu et al. 2003)   

BI1 

BI2 

Ordinal 

Ordinal  

accepted 

27 and 

28 

I would use the C/Ian the future 

teaching and academic activities 

Fishbein and Ajzen, 1975 

adapted from Davis, 1989 

BI3 

BI4 

Ordinal  

Ordinal  

accepted 

29 and 

30 

I will strongly recommend others to 

use C/I in teaching and research 

Fishbein and Ajzen, 1975 BI 

BI 

Ordinal 

Ordinal  

Not 

included 

C/I = Computer or Internet 

Actual use (ACU) 

There is a problem in measuring this construct. In their meta-analysis. Yousafzai, et al. 

(2007) brought evidence, from literature, about the problem countering self-report of 

ACU with regard to correlation with other variables in TAM. 

ACU is measured through either self-reported variables (in questionnaire asking 

respondents) or actual objective use. Compared with objective measures of ACU, 

subjective measures of the ACU are constructed on the every individual subject’s 
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opinion.. In a meta-analysis, which include one hundred and one articles, Lee et al., 

(2003) recognized that in Self-reported usage is the most commonly reported limitation. 

Most TAM studies did not measure the ACU instead; these studies relied mainly on self-

reported use assuming that self-reported usage successfully reflects ACU. Behaviour was 

usually measured in terms of frequency of use, amount of time using, actual number of 

usages, and diversity of usage. In this study, ACU was measured using subjective self-

reported measures rather than objective ACU measures see table 4.8 below. 

Table 4.8.Development of ACU items (source, code, type and EFA results) 
Q 

NO. 

Operationalization  

Or (items questions)  

Main sources Item 

code 

Data 

type (Scale) 

EFA 

Result 

50 and  

51 

Have you ever used C/I in teaching 

process? 

Self-developed  ACU1 

ACU2 

Nominal 

(yes/no) 

accepted 

54. Do you use Internet or web for 

information search in your 

profession (Only for I) 

Self-developed ACU3 

 

Nominal(yes/no) accepted 

56. 

and 57 

How much time do you spend using 

C/I during each visit? 

Davis, 1989 ACU Ordinal 5 likert 

scale 

Not 

included 

58. 

and 

59. 

How often do you use C/I for 

academic activities?  

Davis, 1989 ACU4 

ACU5 

Ordinal (5 likert 

scale) 

accepted 

C/I = Computer or Internet 

In table 4.6 although ACU was measured using different items that measure frequently of 

ICT use (How often as in Q56 and Q57), volume or rate of use (How much as) and 

general ICT use in teaching by SMs (Q 50AndQ51), however, only question that specify 

the academic and teaching task were included with TAM conceptual model. Therefore, 

Q56 that is time-specific measures constantly used in the literature was excluded from the 

beginning and not included in the model because it did specify academic, teaching tasks 

or works. Unfortunately, in questionnaire survey respondents were asked about the rate of 

their general use of ICTs. Therefore, the results of Q56 were displayed only in analysis of 

situation of ICT use. It's worth mentioned that Q50, Q51 and Q54 were not captured or 

adopted from prior research, but selected and developed by researcher to give a specific 

answer about the use of ICTs in teaching and academic activities.  

External variables items  

Items for SIP (SNs and IM), adapted directly from (Taylor and Todd, 1995; Venkatesh 

and Davis, 2000; Moore and Benbasat, 1991) respectively as shown in table 4.9 below.  
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SN was defined as the degree to which individual perceived that important others believe 

that She/he should use or not use ICTs. All measures, which were similar for both 

Computer and Internet, were accepted. IM was rejected due to the low loading less than 

0.7 with its original variables (item to total loading) not reliable so it was excluded before 

testing its validity. This construct is similar for both models of Computer and Internet. It 

was the only measure that was rejected due to its low loading (low reliability).  

Table 4.9. SIP (SNs and IM) items’ development (source, code, type and EFA results) 
Q 

NO. 

Operationalization  

Or (items questions)  

Main sources Item 

code 

Data 

type (Scale) 

EFA 

Result 

Social norms (SNs) 

1. and 

2. 

Most people who are important to 

me think that I should use C/I 

Fishbein and Ajzen, 

1975;Al-Gahtani, et 

al.,2007 

SN1 

SN2 

Ordinal 

(Discrete) 

accepted 

3. and 

4. 

Most people who are important to 

me would want me to use C/I 

Fishbein and 

Ajzen,1975;Al-Gahtani, et 

al.,2007 

SN3 

SN4 

Ordinal 

(Discrete) 

accepted 

5.and 

6. 

People who influence my 

behaviour think I should use C/I 

Venkatesh and Davis, 

2000 (compliance ) 

SN5 

SN6 

Ordinal 

(Discrete) 

accepted 

7.and 

8. 

The colleague in the university has 

been helpful in the use of the C/I 

Fishbein and Ajzen, 1975; 

Venkatesh, et al., 2003 

SN7 

SN8 

Ordinal 

(Discrete) 

accepted 

Perceived Image (IM) 

9. Using the C and I improves my 

image within the university 

Moore and Benbasat, 

1991; Venkatesh and 

Davis, 2000  

IM1 Ordinal 

(Discrete) 

Rejected  

Not 

reliable  

10. SMs in my university who use the 

C and I have more prestige than 

those who do not. 

Moore and Benbasat, 

1991; Venkatesh and 

Davis, 2000 

IM2 Ordinal 

(Discrete) 

Accepted  

11. Staff member in my university 

who use the C and I have a high 

profile 

Moore and Benbasat, 

1991; Venkatesh and 

Davis, 2000 

IM3 Ordinal 

(Discrete) 

Accepted 

12. Having the C and I is a status 

symbol in my university 

Moore and Benbasat, 

1991; Venkatesh and 

Davis, 2000 

IM4 Ordinal 

(Discrete) 

Accepted 

C/I = Computer or Internet 

Cultural factors (CUFs) 

Hofstede dimensions were proposed for testing culture at national or country level, not at 

the individual level. One limitation of Hofstede, which has been a matter of criticism by 

many (e.g. Dorfman and Howell, 1988), is that his scales were inadequate in explaining 

individual-level cultural differences, but applicable to differences at a country level. 

Hofstede him selves warned from using his measure in individual level. Dorfman and 

Howell (1988) criticized these dimensions and measures used by Hofstede and develop 
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new measures or scaled which allow Hofstede dimensions to be used at the individual 

level.  

For measuring culture at the individual level, Hofstede dimensions, based on the scale 

proposed by both Dorfman and Howell (1988) and .Al-Sukkar (2005) were employed, in 

this study with small modifications, to consider the context of the study as presented in 

table 4.10.  

Table 4.10.CUF (AU /MF) items development (source, code, type and EFA results) 
Q 

NO. 

Operationalization  

Or (items questions)  

Main sources Item 

code 

Data 

type (Scale) 

EFA 

Result 

MAS /FEM 

13. It is preferable to have a man in high-level 

position rather than a woman. 

Dorfman and 

Howell, 1988 

 Ordinal 

(Discrete) 

accepted 

14. The use of Computer or Internet among 

men is higher than women staff 

.Al-Sukkar, 2005  Ordinal 

(Discrete) 

accepted 

15. Men are more professional in the use of 

Internet compared with women staff 

.Al-Sukkar, 2005  Ordinal 

(Discrete) 

accepted 

16. Men are more professional in the use of 

Computer compared with women staff 

.Al-Sukkar, 2005  Ordinal 

(Discrete) 

accepted 

17. Men usually solve problems with logic; 

women usually solve problems with 

intuition. 

Dorfman and 

Howell, 1988; .Al-

Sukkar, 2005 

 Ordinal 

(Discrete) 

accepted 

Uncertainty Avoidance 

18. Rules and regulation are important because 

they inform staffs what the organization 

expects of them. 

Dorfman and 

Howell, 1988: .Al-

Sukkar, 2005 

 Ordinal 

(Discrete) 

accepted 

19. It is important to have detailed job 

requirements and instructions in order to 

know what have to be done 

.Al-Sukkar, 2005; 

Dorfman and 

Howell, 1988 

 Ordinal 

(Discrete) 

accepted 

20. I would prefer a bad situation that I know 

to uncertain situation which might be 

better 

.Al-Sukkar, 2005; 

Huang, 2003 

 

 Ordinal 

(Discrete) 

accepted 

21. People should avoid making changes when 
their outcomes are uncertain 

.Al-Sukkar, 2005; 
Huang, 2003 

 Ordinal 
(Discrete) 

accepted 

22. Following step by step instructions in work 

is more important than Innovations and 

changes 

.Al-Sukkar, 2005 

 

 Ordinal 

(Discrete) 

accepted 

Dorfman and Howell (1988) asserted that cultural values can be measured at the 

individual level and develop, scale based on Hofstede conceptions and definitions of the 

culture and the four dimensions. Scales developed by Dorfman and Howell, (1988) to 

employ Hofstede dimensions at the individual-level, were employed and recommended 

by many TAMs based researches (Abbasi, 2011; McCoy, et al., 2005; .Al-Sukkar, 2005; 

Srite and Karahanna, 2006). Straub et al., (2002) argued that culture can only manifest 

itself through the individual. Therefore, the individual unit of analysis is both appropriate 
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and meaningful. They stressed further that culture must be measured at an individual 

level, even though it is assumed that it is a group-level phenomenon. Accordingly, the 

developed conceptual framework of this study, including CUFs, will be tested and based 

on individual level of analysis. 

Situational factors (SFs) 

The situational factors include the development of FFs and Cos: The FFs combine many 

different items related to resources, time, technological resource and the other relating to 

management support and factor that may constrain usage. According to Taylor and Todd 

(1995b), the absence of FC represents barriers to usage and may inhibit the formation of 

intention and usage. However, its presence may not encourage usage or mean its usage is 

granted. In this study, FFs included references to having resources, knowledge, and 

technical and management support to use ICTs. Most of FFs items were defined from 

Venkatesh, et al. (2003) and others as given below in table 4.11.  

Table 4.11.SF (FFs/COs) item development (source, code, type and EFA results) 
Q 

NO. 

Operationalization  

Or (items questions)  

Main sources Item 

code 

Data 

type(Scale) 

EFA 

Result 

FFs 

23. 

and 

24. 

I have the resources necessary to use 

the C/I 

Ajzen 1991; Taylor and 

Todd 1995, 1995b;Al-

Gahtani, et al.,2007; 

Venkatesh et al.,2003 

FF1 

FF2 

Ordinal 

(Discrete) 

Accepted 

25. 

and 

26 

I have the knowledge necessary to 

use C/I 

Ajzen 1991; Taylor and 

Todd 1995, 1995b; 

Venkatesh, et al.,2003 

FF3 

FF4 

Ordinal 

(Discrete) 

Accepted 

27. I have website knowledge allow me 

to make use of many 

applications(only for model of 

Internet ) 

Venkatesh et al.,2003 FF5 Ordinal 

(Discrete) 

Accepted 

28. Specific person (s) is available for 

assistance with Internet and 

Computer difficulties (similar for 

both models) 

Thompson et al., 1991; 

Kripanont, 

2007;Venkatesh et 

al.,2003 

FF6 Ordinal 

(Discrete) 

Accepted 

29. Management provided most of 

necessary help and resource 

concerning ICTs(both models) 

Venkatesh, et al.,2003 FF7 Ordinal 

(Discrete) 

Accepted 

Constraints 

Q. No      

1. Internet access problems Al-Dubayan, 2005; Al-

Fulih,2002 

 Ordinal 

(Discrete) 

 

2. Problems in accessing specialized 

online database 

Al-Wehaibi, et al., 2008; 

Al-Senaidi, et al., 2009 

 Ordinal 

(Discrete) 

Accepted 

3. Low speed of connection Al-Wehaibi, et al., 2008  Ordinal Accepted 
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(Discrete) 

4. Training(Computer and Internet skills 

) 

Ertmer, et al., 1999; Al-

Wehaibi, et al., 2008; 

Preston et al., 2000; and 

others 

 Ordinal 

(Discrete) 

Accepted 

6. University support and incentives Al-Wehaibi, et al., 2008; 

Al-Senaidi,et al., 2009 

and others 

 Ordinal 

(Discrete) 

Accepted 

7. Technical supports difficulties Ertmer, et al., 1999; Al-

Wehaibi, et al., 2008; Al-

Senaidi et al, 2009; 

others 

 Ordinal 

(Discrete) 

Accepted 

8. Clear Property, copy and publishing 

rights are a problems, hinder my 

positive participation in the Internet 

Al-Saif, 2005, Al-
Wehaibi, et al., 2008 

 Ordinal 
(Discrete) 

Accepted 

9. Enough time is difficult to save 

because of work pressure 

Al-Dubayan,2005;Al-
Fulih, 

2002 

 Ordinal 
(Discrete) 

Accepted 

10. Unavailability of suitable information 

in Arabic language 

Ertmer, et al., 1999  Ordinal 

(Discrete) 

Accepted 

11. High cost for using Internet Suggested by Author  Ordinal 

(Discrete) 

Accepted 

12. Use of Computer and Internet is not 

compatible with subjects I teach(or 

my profession) 

Intrinsic barrier Ertmer, 

et al., 1999; Al-

Senaidi,et al.,2009 

 Ordinal 

(Discrete) 

Accepted 

13. English language is an obstacle for 

me to make use of Internet 

Al-Far, 2004  Ordinal 

(Discrete) 

Accepted 

14. Fear of using Computer and Internet 

in lectures 

Intrinsic barrier Ertmer, 

et al., 1999; Al-Saif, 

2005; Al-Wehaibi, et al., 

2008; Al-Senaidi ,et al., 

2009 

 Ordinal 

(Discrete) 

Accepted 

15. Instability of electricity or frequent 

disconnections prevent me from 

using it (infrastructure ) 

Suggested by the Author 

from literature  

 Ordinal 

(Discrete) 

Accepted 

16. Internet and Computer use contradict 

with my social, religious and cultural 

believes 

Intrinsic barrier Ertmer, 

et al., 1999). Al-

Abdelmenem, 2000 

Allehaibi,2001  

 Ordinal 

(Discrete) 

Accepted 

17. Using Internet for personal use 

(reading newspapers, following news 

etc..) affect my academic uses (risk of 

losing time) 

Suggested by the Author  Ordinal 

(Discrete) 

Accepted 

18. Social bindings prevent me from 

using Computer and Internet 

efficiently in my work (lack of time) 

Suggested by the Author 

from literature  

 Ordinal 

(Discrete) 

Accepted 

19. Misuse of Internet(by copy and best 

without consideration to intellectual 

property of others )make it unreliable 

academics source of information 

(misconduct) 

Al-Saif, 2005, Al-

Wehaibi, et al., 2008 

 Ordinal 

(Discrete) 

Accepted 
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Concerning constraint to ICTs in education context, Ertmer, et al., (1999) argued that, in 

their professional practice, teachers are faced with external and internal barriers that 

hamper successful technology implementation. He classified main barriers to 

incorporating ICTs in education to two primary groups: extrinsic and intrinsic. “Extrinsic 

barriers include lack of resources, inadequate training, insufficient technical support, and 

lack of time. Intrinsic barriers include teachers/instructors’ beliefs, visions concerning 

technology integration, and views about teaching, learning, and knowledge”. Lack of 

administrative and technical support or incentives was mentioned as a barrier to ICT use 

by teacher and lecturers in many studies (Moursund and Bielefeldt 1999; Nantz and 

Lundgren, 1998; Schoep, 2004; Goktas, et al., 2009). 

Arab communities share religious believers of Islam. In Saudia Arabia questions such as 

compatibility of Internet and Computer with cultural and religious beliefs was cited as an 

obstacle and found a significant barrier that affect acceptance and adoption of these 

technologies (Al-Abdelmenem, 2000; Allehaibi, 2001). Therefore, such barriers are 

expected to influence SM in KSUs to accept and use ICTs.  

Language barriers, such as Lack of Arabic content and problem with the English 

language, are frequently cited problems in Arabic world. Arabic content is describes as a 

general problem in using the Internet in Arabic countries. For example, in Saudi 

experience, Al-Wehaibi, et al., (2008) mentioned that lack of Arabic language has been 

cited in early studies of Internet diffusion, as an obstacle to using Internet technologies by 

many faculty members. However, lack of Arabic content and dominance of English 

content on the Internet continue to be cited by faculty members in more recent studies, 

but, also, less significant factors and ranked lower obstacles that affect their use of the 

Internet, due to increase in Arabic content and online translation that are provided for 

web users. 

The problem of accessing specialized online database was found significant obstacles 

among SMs in Arabic countries. Nour (2011) found that access to digital journal and 

scientific papers and material is difficult and unavoidable to SMs and recommend an 

increasing subscription, in digital journal to increase access and enhance SMs in KSUs to 
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accept and use ICTs. Al-Wehaibi, et al. (2008) found that inaccessibility of content: 

subscription-based academic resources were among most frequently mentioned barriers 

for using the Internet in Saudi Arabia.  

Time is a scarce resource for many SMs therefore lack of time due to (workload and 

social bindings other reasons) are highlighted in the literature. Lack of time makes 

educators distant from ICTs, unable to accomplish their ICT capability developments 

(Goktas, et al., 2009; Al-Wehaibi, et al., 2010; Beggs, 2000; Mumtaz, 2000; Al-Dubayan, 

2005; Al-Senaidi, et al., 2009; Ebersole, and Vorndam 2002). 

4.2.5.3 Participants and study population 

The population of this study is full-time SMs who practise teaching activities in KSUs. 

Therefore, SMs includes professors, PhD degree holders, Lecturers with M.sc or Master's 

degree, teaching assistants who practice, but excluded those who did not practice 

teaching assistance because they did not consider part of SMs.  

The study depends on MHESR’s statistic in determining the total number of the studied 

population. For this purpose, a visit to statistic and information section of the ministry 

was conducted where only data based on 2008 statistic were available in May 2010. 

Although efforts were made to obtain an updated list of statistic, the responsible persons 

apologized for security reasons and incompleteness of information. Therefore, the study 

was based on available data of 2008, which include statistical information about, number 

of SMs, their gender, rank and the obtained degree. 

4.2.5.4 The contexts of the study 

Education organization represents the context of the study. Specifically, HEIs of Sudan, 

particularly KSUs are area of investigation in which the SMs were targeted. The 

following reasons are behind selecting HEIs as an organizational area for the study: 

1. In HEIs decisions concerning the introduction of technologies are often top-down 

in nature (determined by top or higher management, higher government officials 

and others in an influential position). Individuals (SMs, students, etc.) who are the 

real users of technologies are rarely considered, participate, consults and fully 
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informed in such decisions (Lewis et al., 2003). These policies were responsible 

for the low penetration and acceptance of ICTs, because it ignores and overlooked 

the SMs’ and other end users’ opinion, perception, aspirations, believes, 

conceptions, requirements and willingness. Thus, these policies may be the main 

reasons behind resistance or low acceptance and use of ICTs among individual 

users.  

2.  Sudan concern with increasing ICT use and acceptance among academics in 

general and SMs in particular. One example is the recent projects are SUIN 

project, to improve the use of IT and Internet within HEIs (Nour, 2011).  

3. Access to ICTs in the state is available. For example in Khartoum alone “there are 

45 Computer colleges, 216 Computer training centres, 545 services centres, in 

addition to 174 companies working in the field for marketing, and 120 IT data and 

research companies. Approximately 2.8 million people, or 7.6% of the population, 

have access to the Internet”1.  

 

4. Compared with studies which select other sectors or organization as banks, 

hospitals, medical institutions etc. Selecting HEIs is most relevant studies. Since 

these institutions have considerable effect and impact on technology acceptance, 

increasing penetration rate and dissemination of ICTs. 

The survey was administrated and the questionnaires were distributed amongst randomly 

selected 787 SMs in 14 (seven public and seven private) universities located in Khartoum 

state. 

Khartoum State Universities (KSUs)  

TAM has been tested in different contexts. Universities are main research context for 

TAM studies, mostly universities and in other Asian countries, are the main context of 

the famous TAM studies etc (Han, 2003). In this study, KSUs, which include 14 private 

and public universities, represent a new context of testing TAM. Other reasons for 

                                                 

 
1 http://www.oafrica.com/city-profile/city-profile-khartoum-umm-durman-sudan 

 



167 
 

selecting KSUs have to do with easy access to these universities with affordable 

financial, time and efforts cost. More important is that the availability of ICTs in these 

universities for more than one decade allow for evaluations of SMs acceptance and use of 

these technologies. Table 4.12 shows the KSUs, which represent the context in which the 

study is performed. Some of these universities like Khartoum university has ICT centre 

that is responsible for managing of universities’ ICT Infrastructure. All university 

campuses are connected by dedicated high-speed links, WFI covered most of the 

campuses and the electronic registration website.  

Table 4.12.Study area of Khartoum state universities 
University  Found

ation 

Year 

Location 

In greater  

Khartoum 

Campus

es and 

facilities 

Surveyed 

Comp. And 

faculties 

Comments and observations  

From the field survey 

Public universities 

Khartoum 

university 

(Uof K) 

1902 Khartoum 4 comp. 

19 

Faculties 

4 comp. 19 

Faculties 

Oldest University High-ranked has 

ICTs centre. Observation form 

lecture hall and office, etc...reflect 

that the university possesses 

moderate to good infrastructure. Has 

specialized centre for SMs 

development  

Omdurman 

Islamic 

university 

1912 Omdurman 3 comp. 

19 

faculties 

3 comp. 

19 faculties 

Start with Islamic faculties, but now 

it includes all science. Observation 

from the field study reflects poor ICT 

infrastructure. Has specialized centre 

for SMs development 

University 

of Sudan for 

science and 

technology 

1950 

In 1975 

technic

al in 

1990 

Khartoum 

And other 

locations 

19 

colleges  

In 9 

comp. 

3 comp. 

14 colleges 

Because the university tradition as a 

technology oriented is connected to 

the markets, thus it has relatively 

good ICTs infrastructure. With 

modern Computer and Internet 

infrastructure as proved by field 

observation 

Nileen 

university 

1993 Khartoum 

And other 

locations 

16 

colleges 

In 5 

comp. 

4 comp. 

12 college 

Previously the Cairo university 

branch in Khartoum. Has the poor 

ICTs infrastructure and has 

specialized centre for Staff 

development 

Koran 

Kareem 

university 

1990 Omdurman 
And other 

locations 

 4 comp. 10 

faculties 

Observation shows that it has 

relatively poor ICT Infrastructure  

University 

of Elzaeem 

Alazhari 

1993 Bahri 4 comp. 

13 

faculties 

4 comp. 10 

faculties 

New university. Observations show 

limit to poor ICT Infrastructure 

Open 

university 

of Sudan 

2003 Khartoum 

 

1 comp. 

7 

faculties 

1 comp. 4 

faculties 

 

The main campuses are highly 

developed. Mainly depend on ICTs as 

educating method with good 

infrastructure 

Private universities 
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Internationa

l university 

of Africa 

1977 

1972 

Centre 

1992 

 

Khartoum 

 

4 comp. 

14 

Faculties 

4 comp. 8 

Faculties 

Private international under private 

organization, has relatively good 

building and ICT Infrastructure and 

well-established network. 

Ahfad 

university 

1966 

and 

1995 

full 

universi

ty 

Omdurman 2 comp. 

7 schools 

2 comp. 

4 schools 

Private and only for women in 

Africa. Observation reflect that it has 

relatively good and international 

relations and has the modern ICT 

infrastructure and specialized unit for 

training in ICTs  

The national 

Ribat 

university  

2000 Khartoum 

And other  

3 comp. 

16 

faculties 

2 comp. 5 

faculties 

New private university belongs to the 

ministry of interior and Sudanese 

police force. Has relatively good 

infrastructure, academic performance 

and ICT Infrastructure 

University 

of 

Omdurman 

Alahliia 

1986 as 

college 

1995 

Univers

ity 

Omdurman 2 comp. 

8 

faculties 

2 comp. 8 

faculties 

First Private popular education in the 

country. Has quite good 

Infrastructure 

Sudan 

international 

university 

1990 Khartoum 

 

comp. 8 

faculties 

comp. 2 

faculties 

Private university has moderate ICT 

Infrastructure 

University 

of science 

and 

technology 

1995 Omdurman 3 comp. 

7 

faculties 

2 comp. 5 

faculties 

Has an excellent ICTs and general 

Infrastructure with good labs and e-

libraries and technicians  

University 

of medical 

science 

1996 

In 2007 

full 

universi

ty 

Khartoum 

 

Comp. 7 

faculties 

Comp. 5 

faculties 

Private university has very good and 

ICT Infrastructure. Highly modern 

labs and lecture rooms has its own 

training centres an international 

standard  

Source: Developed by authors, mainly from different website and documentary information of the KSUs 

4.2.5.5 Sampling (sample size, sampling technique) 

According to Grinnell (2001), to provide reasonable control over sampling error and 

enable generalizations sample size a sample size of 10% of the population, with a 

minimum of 30, is considered sufficient. Following Grill recommendation in this study, 

more than a tenth of the population size was selected as a sample. Specifically, the 

sample size represents 12% of the total SMs in KSUs, which was deemed adequate for 

the application of structural equation modelling (SEM) and to address the research 

objectives.  

Then, the survey was self-administrated with help of two research assistance. The 

questionnaires were distributed amongst randomly selected 787 SMs in 14 (seven public 

and seven private) universities located in Khartoum state (Sudan). The sample was 
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proportionally distributed a cording to the size of SMs in each university. Due to 

unavailability of a full list of SMs, the random selection was confined to the list available 

in each faculty. The random process was performed using systematic random sampling. 

After informing with purpose of study, clarifying the study objectives, confidentiality and 

protection of privacy of the information, participants (full time working SMs) were 

voluntary and politely requested to participate and complete the questionnaire based on 

their perception of the ICTs (Internet and Computer) usage within education context. 

Ethical issue was considered to increase response rate.  

The participants were asked to provide responses to a standard set of questions and 

provide their additional views to a few of open-ended questions. The study was 

conducted during summer of (May – end of July) 2010 and questionnaires were handed 

out to SMs directly or in indirectly in secretariat offices.  

4.2.5.6 Distribution, collection and response rate  

The survey was distributed in hard copy. Questionnaires were distributed randomly, but 

because there is no total list for all SMs, the random distribution was performed by a 

formal contract with faculties, which had the list of SMs. The Formal letter from the 

researcher, University and identity of researcher were shown in this case. SMs were 

selected from the faculty list by using systematic random sampling techniques. Then, 

SMs from each faculty in the university were contacted. SMs were given a chance to fill 

out the questionnaire in their offices or take it home. In this case, they were told to hand it 

to specific contact persons (normally secretariat of the dean office) within the period of 

the survey. Those personnel or contact persons helped actively in the distribution and 

collection of the filled questionnaire form the SMs. In this case, promises were made to 

hand out the data at specific places and times.  

Because the questionnaires were distributed according to the magnitude of SMs to the 

total staffs in each Sudanese university. It was clear from the beginning of the data 

collection process, that fourth public universities (Khartoum, Omdurman, Nileen and 

Sudan for science and technology) encompass most of targeted sample 64.8 % (or 499 
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SMs). It's worth mentioning that SMs, in public universities, comprise 78.9 % (or 621 

SMs) of the sample while private universities comprise only 21.1% or126 SMs. This was 

expected given that most private universities have a small number of appointed SMs and 

depend mainly on public SMs as a part timer. Table 4.13 shows a summary of the 

distributed and collected data in public and private universities. For more details of the 

data collection process in each university see Appendix B1. 

Table 4.13.Sample size, distribution and collection of questionnaires. 
Number of 

universities 

Male Female Total No. 

of SMs 

No. of  

Distributed 

Q. 

% 

Of  

total 

No of the 

collected 

Response 

rate  

7 Public 

universities  

3592 1581 5173 621 78.94 415 66.8% 

7 Private 

universities 

982 398 1380 166 21.06  112 67.4% 

Total (14) 4574 1979 6553 787 12 % 527 67% 

 

This quite good performance, given the difficulties, which face the process of data 

collection and complication of handing out of the questionnaire. Thanks to consultancies 

office of technical education corporation has provided some facilities (Car, 

communication with HE and covering letter) to enhance the data collection process. It is 

remarkable that the response rate was low in private university 67% compared with 

public universities 77%. This is expected and justifiable because of required permission 

and privacy protection in private universities. The response rate was lower in Omdurman 

Islamic universities, where the researcher was restricted to inter some faculties and 

administration have high UA from a study conducted in western countries- and avoid 

distribution of the questionnaire. Some faculties in these universities delay the process by 

requiring top management permission, which require time and patience due to very slow 

bureaucracy process.  

4.2.5.7 The main reasons for non-response 

Some SMs said that they did not have enough time to fill out the questionnaire because 

they are very busy. Some others claimed that they did not use ICTs in their work and 

consequently refuse to participate. Others refused to participate without clear reasons, 

but, because they are mostly professors, one can guess that time pressure and work load 
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prevent them from participation. Some SMs refused to participate in the study and stated 

that they will not fill the questionnaire because it did not follow formal procedures (from 

the top management of the University). Their refusal was respected since the voluntary 

participation is main ethics of the research. Although the questionnaire processing did not 

take permission from top administration, the permission of the faculty is granted and 

most universities accept this tradition of questionnaire distribution. In fact, some SMs in 

universities have very high UA. This was very clear in most private universities and some 

public religious universities (Omdurman Islamic and Quran Kareem University). In many 

prior researches, the lack of time needed to fill out the questionnaire and lack of 

knowledge with specified ICTs were the main reasons for the non-response or low 

response rate (Mahdizadeh, et al., 2008). 

4.2.6 Data analysis 

The research gathered two types of data; quantitative, using questionnaire survey, and 

qualitative analysis, which was also used in analysing the semi-structured in-depth 

interview and observations. The methods of analysis include statistical method (using 

SPSS version 18 and Smart PLS) for the analysis of quantitative data. The content 

analysis is used for the analysis of qualitative data. Concerning statistical methods used, 

the study first employs SPSS for performing some descriptive and explanatory or 

hypothesis testing, analysis that were necessary for performing the first objectives. In the 

analysis of the quantitative data of the proposed research model, SEM and specifically 

confirmatory factor analysis (CFA) was used to analyse the measurement and structural 

model. The study tested the validity and reliability of measurement models as well as 

research model hypotheses and path relations. Qualitative data content, in other hand, was 

analysed after organizing all information obtained by interview and observations, the 

obtained information was translated to English language and the contents were analysed 

by re-organizing same or similar information acquired according to specified terms 

(training, constraints, private university, staff development, etc.). These terminologies or 

main heading represent the targeted information by conducting these methods. Finally, 

triangulation of methods was performed and used in final discussion and drawings of the 
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conclusions, implication and recommendations in the last chapter (see Figure 4.2 at the 

end of the chapter).  

4.2.6.1 Reliability and Validity of Research Instruments 

Reliability and validity are two important characteristics of any measurement procedure 

instrument. Social sciences including business and pedagogical research face difficulties 

about validity, specifically in the measurement of attitudes and behaviour, since there are 

always doubts about the true meanings of the responses made during surveys, interviews, 

and self-reporting of behaviour (Ticehurst and Veal 2000).  

The reliability of the research instrument: 

There are many definitions of reliability (see Appendix B2). However, these definitions 

refer to different type of reliability. Reliability of research instrument (e.g. Questionnaire, 

observation, interview or any measurement procedure) refer to the degree which an 

instrument produces the same results on repeated trials (Slavin, 1992). Reliability refers 

to three types; equivalence of research instrument (different instrument tested at the same 

time), stability (same instruments tested at different time) and the integral consistency 

(Hair et al., 1998,). 

Reliability typically measured using many methods such as correlation and Chornbach’s 

α. The higher the reliability, value the more reliable the measure. In this study, PLS 

specifically, CR and Cα coefficient were used to assess the reliability of the study. 

Reliability is measured at two levels: items level and construct level.  

Measurement of the reliability Item level 

Indicator or item's reliability describes the degree to which variable (s) is (are) 

consistence concerning what it proposed to measures (Urbach and Ahlemann, 2010). The 

reliability of an item is assessed by its factor loading onto the underlying construct. Item 

reliability or factor loading onto the underlying construct is the first criteria, which is 

used to assess the internal consistency. It measures observed variables/items with each 

other or with items of a relevant construct in PLS. It is the absolute standardised outer 

loading. Or Item-reliability (items loading with other relevant items) indicates which part 
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of the item’s variance can be explained by the underlying latent variable path constructs 

(Gotz et al., 2010; Churchill, 1979). 

Individual reflective item reliability is assessed by examining the loadings of the items 

with their respective construct, which can be interpreted in the same manner as the 

loadings in a principal component Analysis (Franco et al., 2009). Individual reflective 

item reliabilities were evaluated in terms of standardised loadings and sometimes 

researcher checked the significance of the loadings with bootstrapping and a re-sampling 

procedure (for obtaining t-statistic values. Highly significant T-static implies that there is 

more shared variance between the construct and its measure than error variance (see 

Franco et al., 2009). 

There are many criteria used by professional statisticians. For example, Chin (1998) 

postulates that standardized outer loadings should be more than half (i.e. 50%) explained 

by the latent construct. To consider acceptable, item loadings should be greater than 0, 70 

(Fornell and Lacker, 1981). Henseler et al. (2009) also recommend a value above 0.7 i.e. 

(, √0.5). However, according to Hair, et al. (2006) an item is significant if its factor 

loading is greater than 0.60. Others, such as Churchill (1979) and Hulland, (1999) 

described value no less than 0.4 as acceptable. Item reliability proved when measurement 

items loaded significantly on their respective latent constructs (t- statistic indicate highly 

significance). The significance of the indicator loadings can be tested using re-sampling 

methods, such as bootstrapping (Efron 1979) and indicator loadings should be significant, 

at least at, .05 levels (Urbach and Ahlemann, 2010). 

Measurement of the reliability constructs level 

The construct-level reliability was measured jointly by the group of items within the same 

construct and ensured that items assigned to the same constructs revealed a high 

relationship with each other. Despite that, individual-level item reliability was 

satisfactory. Scholars recommended to observe the constructs reliability (Bagozzi and 

Baumgartner, 1994). Normally two measures were used for measuring reliability at this 

level, Cα which measured the uni-dimensionality of multi-item scale’s internal constancy 
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(Cronhach, 1951)and CR which measured how well construct were measured by its 

assigned items (Fornell and Larcker, 1981). 

The traditional standard for assessing the internal consistency (reliability) is Cα, in which 

a high α value assumes that the scores of all items, with one construct, have the same 

range and means (Cronbach, 1951). CR and Cα are well known and frequently used 

measures for assessing construct reliability in social studies, in general, and technology 

research, in particular. For the purpose of this study, both Cα and by CR were used to 

examine reliability at the construct level. CR is Preferred over Cα by Franco, et al. (2009) 

who recommend using CR as a measure because Cα presupposes that all indicators are 

evenly reliable; consequently, it is more likely to strictly undervalue the internal 

consistency reliability of latent variables in PLS’s SEM. In contrast, CR takes into 

account that indicators have different loadings (Henseler et al. 2009). 

It is recommended that internal consistency is adequate if CR, a value of 0.70 and higher 

and Cα value is at least 0.7 (Nunnally and Bernstein, 1994). Bagozzi and Yi (1988), 

recommend that all CRs were above the 0.60 benchmark. Regardless of which measures 

are selected for examining, internal consistency, (Cα or CR), values above, 0.7 are 

desirable for exploratory research and values above 0.8 or 0.9 in more advanced stages of 

research, whereas values below 0.6 indicate a lack of reliability (Nunnally and Bernstein 

1994). 

Reliability can never be granted, but measure can be taken in order to improve and ensure 

reliability. This can be done by making clear conceptualization and knowing what the 

construct meant to what it is trying to measure, making it specific as possible (e.g. 

Through clear definition and operationalization of constructs). Standardization process, 

by using an already tested or validated constructs, is another way to improve the internal 

consistency. 

 Increasing the number of items or questions that measure one constructs increases its 

reliability. Constructs reliability values increase as the test length increases (see 

Gulliksen, 1950). This mean that, the more items in the scale -to measure the construct of 
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interest- the more reliable scale will become. However, the problem is that there is a 

trade-off between the enlargement in the number of scale items and response rate. 

Lengthy items will positively influence reliability, but simultaneously will negatively 

affect the response rate. Since respondents will become less willing to participate in too 

lengthy questionnaires. Therefore, the instrument should be reliable and at the same time 

parsimonious or economical as far as possible. Pallant, (2007) provides a method to 

increase the Cα-value and CR. He suggested to delete the item having a lower corrected - 

item-total correlation (outer loading).  

The validity of research instrument 

Validity is defined by Ticehurst and Veal (2000), as the extent to which the data collected 

truly reflect the phenomenon being studied. The end of performing a test of validity is to 

ensure capability of confirming the concepts already known (Bannister and Mair, 1968). 

According to Sekaran (2003), to perform the integrity of measures , a number of validity 

tests were proposed, these include content validity, criterion-related validity, and 

construct validity. Within the context of social science research, two common methods of 

validity test are applied to measure content validity and construct validity. The study used 

this classification to discuss the two forms of validity. 

Instrument content validity (face validity) 

Content or face validity ensures that construct questions (items) are representative and 

drawn from a universal pool. Content validity is a qualitative assessment the 

correspondence between the individual items and construct through e.g. Rating by 

experts, judges, and pre-tests with multiple subpopulation or other means (Hair et al. 

2006). To perform and ensure content validity in the field of IS research, experts who are 

familiar with the phenomena were recommended to review the instruments (Straub 

1989). The process of content validation should be the first step during establishment of 

the relationship between the construct and its measuring items. It is a precondition of the 

coming after (or the following steps of) validity. According to the Graver and Mentzer 

(1999), if the measurement scale does not possess content validity, it cannot possess 
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construct validity. In this study, as explained above, the content or face validity of 

research instrument was initially confirmed. 

Instrument external validity (Construct validity) 

Construct validity or external validity of the instruments is an aspect of validity testing 

the fitting of the results obtained from the use of the measure with the theories around 

which the test was designed. Garver and Mentzer (1999) define it as the degree to which 

constructs or (a set of items) measures what they intends to measure. Hair et al. (2006) 

specify it as the extent to which the measured variables actually represent the theoretical 

latent construct, those measures is designed to measure. It ensures that findings revealed, 

through the instrument, were real representation of the concept of the interest. Construct 

validity can be established through many statistical methods; (1) correlation analysis (2) 

factor analysis, and (3) the multi-trait, multi-method, and a matrix of correlations. Many 

researchers follow (Campbell et al., 1959; Peter, 1981) classification of construct validity 

according to its assessed methods through the CV, DV, and nomological validity. In this 

study, validity is classified to CV and DV. 

Convergent validity (CV) 

To satisfy CV , indicators or items relevant to specific construct must share the highest 

value of variance in common. CV examines the extent to which two measure of same 

concept or construct are correlated. When indicators of a constructs achieved a high 

correlation this indicate that these indicators or scales measuring its proposed or made-up 

construct (Hair et al. 2006). The degree to which individual items reflect a construct 

converge in comparison to items measuring different constructs(Urbach and Ahlemann, 

2010). Thus, CV assesses the extent to which measuring items, of the same concept, are 

correlated. In order to prove this, it is enough to prove that items in all the constructs 

were highly correlated to each other. 

Convergent validity at item level 

CV, at items or indicates level, was assessed based on the criteria that the indicator is 

estimated coefficient on its posited underlying construct factor was significant. Items 
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loadings greater than 0.70 are considered acceptable (Fornell and Larker, 1981. The other 

argued that, as a rule of thumb, a measurement item loads highly if its leading coefficient 

is above 0.6 (Hair, et al., 1998). Robinson, et al., (1991) suggested that item-to-total 

correlations (outer loading in PLS) exceed 0.50 and the inter-item correlations (cross 

loading) exceed 0.30. A recent study suggested that an item is significant if its factor 

loadings greater than 0.50 (Hair et al. 2006). 

Convergent validity at construct level:  

CV, at constructing level, is defined as the degree to which two measures of the same 

concepts are correlated. It is demonstrated by using average variance extracted (AVE); a 

commonly applied criterion of CV. Fornell and Larker (1981) suggest that the CV is 

adequate at construct level when constructs have an AVE of, at least, 0.5. When the value 

of AVE of construct meets the criteria of 0.5, this indicates that a latent variable is on 

average able to explain more than half of the variance of its indicators and, thus, 

demonstrates that it has sufficient CV (Urbach and Ahlemann 2010).  

Dicriminant validity (DV) 

DV the degree to which concept or construct and its related indicators or items differ 

from other indicators or items (Bagozzi et al., 1991). DV can be defined as the degree to 

which two conceptually similar concepts are distinct from each other (Hair et al., 2006).  

Whereas CV assesses whether a specific items or indicators measures the construct or 

concept it was proposed or intended to measure, DV on other hand, assess whether the 

specific items or indictors do not unconsciously or accidently measure something else. 

DV is the extent to which the measures or items of different constructs differ from each 

other (Urbach and Ahlemann, 2010). In this study, DV is assessed in items and constructs 

level. Yoon (2009) and Franco et al (2009), explained that DV is shown when two criteria 

is satisfied; first, at items level, measurement items load more strongly on their assigned, 

relevant or corresponding construct rather than on the other constructs in the model’s 

CFA. Secondly, at constructs level, the square root of AVE of each construct is larger 

than the inter-construct correlations. 
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Dicriminant validity at items level 

In the CFA, a measure has DV when it has a low correlation with measures of dissimilar 

concepts (Zikmund 2003). For DV to be acceptable at item level, loading of each 

indicator should be greater than cross loadings (Chin, 1998, Gotz et al., 2010). This 

includes horizontal and vertical comparison. According to Urbach and Ahlemann (2010), 

cross-loadings are obtained by correlating each latent variable’s component scores with 

all the other items.  

If each indicator’s load highest with the proposed construct than with with other construct 

in the model (horizontal level) each of the construct load highest with its relevant items 

compared with other items , it can be inferred that the different constructs and items are 

not identical. Hairs, et al. (2006) further add that cross-loading, supposed to be less than 

0.4. However, many technology acceptance researches (such as Srite, 2006 and the 

present study) suffer relative limitation, as they did not follow recommendations of cross 

loading less than 0.4.  

Dicrimanat validity at constructs level 

To satisfy DV at construct level, the square root of AVE of any construct should be 

higher that the correlation (shared variance) between the specified construct and the other 

model constructs Chin, 1998: Al-Somali, et al., 2009). For a satisfactory degree of DV, 

the square root of AVE of a construct should be higher than the variance shared between 

this construct and other ones in the model (Nan et al., 2007). In other words, correlation 

among constructs is less than the square root of AVE of the construct. Alternatively, 

opposite meaning, requires a latent variables to share more variance with its assigned 

indicators than with any other latent variables. Accordingly, the AVE of each latent 

variable should be greater than the latent variable’s highest squared correlation with any 

other latent variables (Urbachand and Ahlemann 2010).  

4.2.6.2 Exploratory Factor analysis 

Exploratory factor analysis (EFA) was performed in this study. EFA’s objective, is to 

establish whether the measurement items converge with its proposed construct, whether 

the items load highest only with its own construct and the construct is the same for all 
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items that are proposed to measure (Gefen and Straub, 2005: In Urbachand and 

Ahlemann, 2010).  

is to establish whether the measurement items converge to the corresponding constructs 

(factors); whether each item loads with a high coefficient on only one factor, and the 

factor is the same for all items that are supposed to measure it. According to the results of 

this analysis, items with low loading and items that cross-load were removed or deleted 

and excluded from the model.  

4.2.6.3 Treatment of the missing data  

Many methodological scholars agree that missing data less than 5% level can be ignored 

and considered acceptable without need to drop the data, make remedy or any other 

treatment for the data (Hair et al., 2006, Tabachnick and Fidell, 2007, Cohen and Cohen 

1983). Since missing data from single items and construct of the questionnaire were 

minimal (less than 5%) and did not exceed this level, thus, no exclusion was made all the 

527 received questionnaires were included in the analysis. and all the obtained self-

reported data form research survey was coded and entered in SPSS. 

4.2.6.4 Descriptive Statistics 

The study first used SPSS version 18.0 for analysing the primary descriptive results and 

to perform some inferential statistics. Analysis is performed by using descriptive 

statistics, cross tabulation, and t-Test. The questionnaires were screened using descriptive 

statistical techniques, which is used to summarize numerical data to make them more 

easily interpretable (Corston and Colman, 2003). In addition, SPSS was used to run some 

inferential statistics analyse. This analysis includes simple linear regression to test the 

hypotheses associated with the specific characteristics and t-test to identify the 

differences in the use and acceptance of ICTs between respondent groups (see first part of 

chapter five). The analysis with SPSS includes coding, editing, checking missing data, 

etc.  
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4.2.6.5 Inferential sstatistics 

The study in second step used inferential statistics. Specifically, Multiple indicator 

Structural Equation Modelling (SEM). was performed to validate the model and test the 

hypothesized relationships of the research model. To analyse these relationships and to 

perform the testing of the hypotheses, the obtained data were transferred to excel format. 

The analysis of the measurement model, proposed structural models of ICT acceptance, 

and hypothesis testing were conducted using smart PLS. PLS is a component-based 

technique for testing SEM. In a meta-analysis study, Lee e al. (2003)revised the method 

of analysis used in TAM. They found that out of 101 studies, 18 % used PLS program, 

32%employed regression, 30% applied Linear Structural Relations (LISREL), 7% 

utilized AMOS and the remaining 14 % used other methods. Dubach and Aleman, (2010) 

recognized that PLS is increasingly being used in the recent years. The study preferred to 

use PLS, which is an SEM technique or approach that uses a component-based approach 

for estimation, because of the following reasons: 

1. It is a suitable method for highly complex predictive models and places minimal 

restrictions on measurement scales, sample size, and residual distributions (Chin, 

et al., 2003). In prediction, the PLS approach is more suitable than others, such as 

LISREL and EQS, because it assumes that all the measured variance in the study 

were to be explained (Kodiak and Bombast, 2006). 

2. PLS used for theory confirmation, validation and for suggesting the availability of 

relations (where relationships might exist, which help in building theories) Kodiak 

and Bombast, 2006). 

3.  Moreover, the PLS can best apply when the phenomenon under investigation is 

relatively new and it makes fewer demands regarding sample size than other 

methods and does not require normal distributed input data (Dubach and Aleman 

2010, Chin 1998a). 

4.  Furthermore, since SEM integrates two classical statistic methods; factor analysis 

and path analysis, it has been called “the second generation multivariate statistic 

method”. The component-based PLS uses a least squares estimation procedure, 



181 
 

which avoids many of the restrictive assumptions underlying covariance based 

SEM techniques, such as multivariate normality (Nan, et al., 2007). 

5. Lastly, although LISREL technique is widely used for the analysis of empirically 

based studies, PLS is more appropriate in analysing the moderating effects of 

some study which include cultural effect (Yoon, 2009). In behavioural research of 

the IS field, PLS has been wholeheartedly accepted as an important statistical 

method (Goodhue et al., 2006). PLS has become increasingly popular, both in IS 

research and in other disciplines such as marketing or strategic management 

(Urbach and Ahlemann, 2010). Accordingly, Smart PLS after (Ringle et 

al.,2005)was selected.  

Figure 4.2 provides a schema that summaries the above-mentioned steps of the 

methodological framework with arrows denote to directions of steps. The remaining 

steps, which mentioned in the schema, but not in the study, will be provided in the 

subsequent chapters (mainly results and discussion). 

 
Figure 4.2. Schematic framework of the study methodology 
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4.2.7 Ethical considerations 

Ethical considerations, refers to a code of conduct or expected societal norm of behaviour 

that have to be considered while conducting research. Ethic defines what is legal to do or 

what moral research procedure involves (Neuman, 2003). Ethical issues are considered a 

major issue, for any a study. According to Zikmund (2003) and Sekaran, (2000), 

considering ethical issues prior to or during the data collection process, is necessary to 

avoid lack of cooperation and low response rate (undesired amount of data). Numbers of 

ethical issues have been addressed and recommended to fulfil these ethical 

considerations. These should include: Assurance of confidential information keeping, 

guarding privacy, secure against disclosure of personal information, and honesty of 

information against misrepresenting during the study. Clarification of the purpose of the 

study without any misrepresentation of the goals, accounts for the self-esteem and self-

respect of the respondents and guaranteeing the voluntary participation in the survey and 

the right to withdraw from participating in the survey (Sekaran, 2000).  

In this study, most of these recommendations have been considered during the process of 

data collection. A covering letter has been designed and attached to the first page of the 

questionnaire (see the appendix). The covering letter includes the research title and 

purposes, statements for confidentiality and privacy of information obtained, voluntary 

participation and other requirements of the ethical consideration. Moreover, the covering 

letter contained the researcher and supervisor's email address, in case the respondents 

have questions or inquires. Privacy and confidentiality were granted by informing 

respondents that their names are not required.  

Some ethical consideration of TU-Dresden (media centre) such as presenting the 

questionnaire and discussing it in the colloquiums with other colleagues, formal approval 

to collect the data and travel for conducting field survey have been considered. In the 

field survey, cultural ethics were considered and letter from the Technical Education 

Corporation in Sudan was handed to administrations of HEIs in which the survey had to 

be administered. The letter was important to secure a reliable response rate, especially in 

private universities where SMs have high sensitivity against providing information 

without consent of their institutions. The respondent interviewees were informed that 
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they have the rights to withdraw or quit at any time during the interview and have the 

right to refuse to answer any questions. Interviewees were informed that the interview 

discussion could be recorded as long as they have no objection and that they had the right 

to stop recording at any stage during the interview. 
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5 Chapter five: study results 

5.1 Results of the first part: Situation and variation of ICT use among 

Khartoum state universities’ staff members 

5.1.1 Introduction 

This part is confined to the analysis of the situation, status, and the relation between ACU 

and demographic and personal characteristics. The study investigates to what extent SMs 

in KSUs use ICTs and for which purposes, reasons, and motivations. Moreover, it 

examines the effect of variation in personal and demographic characteristics, as well as 

type of university, on the use of ICTs by SMs of KSUs. 

5.1.2 General descriptive statistics  

In the descriptive statistics, information about personal and demographic statistics are 

displayed. This information is critical to the understanding of the issue and has influence 

on the overall situation of acceptance and use of ICTs. 

5.1.2.1 Personal and demographic characteristics 

Table (5.1) reveals the results where SMs’ gender, age, academic degree, faculty, and 

teaching experience are tabulated by frequency and percentage. 

Table 5.1. Demographic characteristics of respondents 
Items Frequency Valid percentage % 

Gender 

Male 362 68.7 

Female 165 31.3 

Total 527 100 

Age group 

25-35  236  44.8 

36-45  172  32.6 

46-55 76 14.4 

56-65 32 6.1 

66-75 11 2.1 

Total 527 100 

Academic degree 

Professors 18 3.3 

Ph.D. 170 32.7 

MSc 319 61.0 

Higher Diploma 16 3.0 

Total  527 100 
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Missing 4  

Faculty (discipline) 

Humanities and social studies 125 23.7 

Science and engineering 233 44.2 

Natural resources 45 8.6 

Medical and health 63 12.0 

Education sciences 59 11.2 

Total 527 100 

Missing 2  

Academic profession 

Full Professors 24 4.6 

Associate professor 39 7.4 

Assistant professor 136 26.0 

Lecturer 325 62.0 

Total  527 100 

Missing 3  

Teaching experience (years) 

1-10 327 63.7 

11-20 135 26.3 

21-30 35 6.8 

>30 16 3.1 

Total 527 100 

Missing 14  

  

362 of the respondents were male and 165were female, this reflects approximately the 

gender rate of2: 1, which represents the same percentage reported in the statics of 

MHESR (2008). Of the 527 SMs responding to the questionnaire, the majority (77.4%) 

fall within the age group 25-45, while44. 7% or 236 are less than 36 years old, which 

means that the majority are young SMs. Other studies conducted on KSUs found that the 

average age of teaching staff to be 38.3 years, which confirm and support the study 

results (Nour, 2011). The youthful age of SMs may reflect the HE policy, which 

encourages the appointment of new graduates to fill the gap in the SMs. This 

demographic fact will colour, affect, and influence many of the subsequent findings of 

this study. The faculties or academic disciplines are categorized into five disciplines: 

educational sciences, humanities and social studies, medical/ health, natural resources, 

and science/ engineering. The results reveal that 233 respondents (44.2%) come from 

science/ engineering, which may reflect the influence of Sudan University of Science and 

the University of Khartoum. Those two universities represent about 40% of SMs in 

KSUs. The classification of SMs according to the academic degree shows that most of the 

respondents (61%) were MSc holders, followed by 32.7% PhD holders. It is noticeable 
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that there is a scarcity in the number of highly qualified SMs (PhD and Prof.), who 

represent only 36% of the total SMs. Classification according to their academic 

profession revealed that the most common position attained was a lecturer (62%), 

followed by assistant professor (26%), whilst the remaining minority works as professors 

and associate professors. As for teaching experience, the results indicate that 63.7% of 

the SMs have less than 10 years’ experience and most of them joined the teaching staff in 

the past decade. 

5.1.2.2 Situation, type, experience, and level of ICT use 

ICT experience, level of ICT skills, frequency and satisfaction of ICT use, availability of 

ICT equipment: these all mirror the level, type, and situation of ICT use by SMs. Some of 

the information about these issues is presented in Table 5.2 below. 

Table 5.2. Type, experience, and level of ICT use 
Items Frequency Valid Percentage % 

Computer experience (years) 

No use 41 7.9 

01-10 308 59.5 

11-20 162 31.3 

>20 7 1.4 

Total  527 100 

Missing 9  

Internet experience (years) 

No use  45 8.8 

01-10 383 74.8 

11-20 82 16.0 

>20 2 0.4 

Total 527 100 

Missing 15  

Computer in teaching 

Yes  371 71 

No 152 29 

Total 527 100 

Missing 4  

Internet in teaching 

Yes  238 45.7 

No 283 54.3 

Total 527 100 

Missing 6  

Level of general Computer skills, Good > 

Word processing 483 84.1 

Excel 387 73.4 

PowerPoint 328 64.1 

Access 254 48.1 
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Level of general Internet skills, Good > 

Web browsing 466 88.4 

Emailing 436 82.7 

Downloading 428 81.2 

Thread discussion 360 68.3 

Encyclopaedia 352 66.8 

Uploading 349 66.2 

E-learning 312 59.2 

Chatting 248 47.1 

Teleconferencing 217 41 

Programming 197 37.4 

Video conferencing 173 32.8 

Skill in ICT Good > = Combination of good and excellent 

The findings of the experience in teaching and ICTs are interesting. The teaching 

experience of respondents’ ranges between 1-48 years with a mean of 10.52, which 

reveals that the majority of respondents have long teaching experience. As for Computer 

experience, it is found that approximately 60% of the SMs have1-10 years (less than one 

decade) of experience. More than 31% of the SMs have between one and two decades of 

Computer experience. Very few (1.4%) of SMs have long (more than two decades) 

Computer experience. With regard to the Internet, the majority (74.8%) of SMs have 

been using the Internet for less than a decade and only very few (16.0%) have been using 

it for the last two decades. In other words, SMs in KSUs have different levels of 

Computer and Internet experience, from recent experience (less than one decade), and 

medium experience (used ICT more than one decade, but less than 2 decades), to very 

long experience (used ICTs for more than 2 decades). 

In contrast to Computers, statistics of Internet experience reveal that most (approximately 

two-thirds) of respondents have acquired it in the previous decade. The above 

information about the ICT experience and use agree with the information regarding the 

introduction of these technologies to Sudan. While Computer technologies were 

introduced to Sudanese universities in the early 1990s, the Internet services arrived later 

on towards the end of the twentieth century. Therefore, while approximately 32% of 

respondents had more than a decade of experience with Computers, only 16% have 

similar Internet experience. This reveals that familiarity with Computers is higher than 

the Internet. The experience with Computers is indeed a facilitator of the use of the 

Internet. 
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Most SMs, 92% and 91.2%, have experience with the use of Computers and the Internet, 

respectively. It is worth noting that still some SMs, 8% and 8.8%, reported that they have 

never used Computer and the Internet, respectively. 

Despite the high rate of ICT use and experience among SMs, only 71% and 45.7% of the 

users indicate that they use Computers and the Internet in their teaching activities, 

respectively. This reflects a relatively lower level of ICT application in teaching. It also 

means that there are still large numbers of SMs, 29% and 54.3%, which do not apply 

Computers and the Internet in teaching, respectively. The extent of use of ICT (both 

Computer and Internet) in teaching is presented in figure 5.1. According to the 

information presented in the figure, 46% of SMs (28.1% + 17.7%) frequently use ICTs in 

teaching, which means that more than one time per week or weekly. Meanwhile, 23.4% 

sometimes use it (monthly) and about 30.7% (12% + 18.7%) seldom or never use it. This 

reflects low levels of ICT use in teaching among SMs in KSUs (see figure 5.1). 

 

Figure 5.1. Extent of use of ICTs in teaching 

 

5.1.2.3 Staff members’ ICT skills 

The respondents were asked to evaluate their perceived skills concerning specific 

Computer and Internet applications on five Likert scale ranges from 1 (excellent) to 5 

(unskilled or unqualified). The acquired result, in table 5.2above, indicates that the 

majority of respondents consider their skill on Computers as good, very good, or 

excellent. The most frequent Computer application in which respondents have excellent 

to good skills was a Microsoft Office application such as Word, Excel, PowerPoint, and 
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Access. In the Computer skills, most of the respondents have good skills (84.1%) in word 

processing, 73.4% in (Excel), 64.1% in PowerPoint, and only 48.1% have good skills in 

Access. With regard to the Internet, most of the respondents have high skill levels in web 

browsing, emailing, downloading; thread discussions, encyclopaedia use, and uploading. 

Slightly over half of them only possess good skills in e-learning, while less than half 

perceived having good skills concerning chatting, teleconferencing, programming, and 

video conferencing (see table 5.2 above). These findings indicate the need of developing 

SMs’ skills in specific applications of Computer use and the Internet, especially with 

regard to e-learning and communication skills. Compare these findings with the findings 

of Nour (2011), who finds that most SMs use different media to perform different tasks 

and that they prefer to organize and perform their communication using mobile devices 

rather than the Internet due to their ease of use and flexibility. This may explain why SMs 

have not developed such communication skill with regard to the Internet. The general 

trends in the use of ICTs among KSUs’ SMs have grown and increased in Sudan. There 

is a gradual and visible shift toward usage of Computers, mobile devices, and the Internet 

among academic teaching staff. This result seems also consistent with the reported 

increase trend of the use of the Internet at the aggregate macro-level in Sudan and 

consistent with the observed increasing trend at the regional and international levels. 

To know the overall skill level on Computers and the Internet the mean of each item (or 

question) related to each ICT use were added up to construct a scale for Computer and 

Internet skill. Then the total result of computer and internet skills is obtained, as 

presented in table 5.3, which reveals that (according to respondents’ reported perception) 

SMs evaluates their skills on Computers and the Internet to be good.  

Table 5.3.Overall ICT skill according to staff members’ perception 
Skill degree 

ICTs 

Excellent Very 

good  

Good  Weak Unqualified Mean SD 

Computer 8  26  35  23  8  2.98 3.01 

Internet 6  25  39  22  8  3.01 1.02 

 

The SMs perceived their overall standard on Computer related programs (Word, Access, 

spreadsheet, etc.) to be good (mean = 2.98). They also evaluate their overall skill on the 

Internet related activities (Email, browsing, e-learning, video conference, etc.) to be good 
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(mean = 3). However, more than 30% reported that they are weak or unqualified, which 

reflects the substantial need for ICT training and professional development. Despite these 

good skills, when respondents were asked if they were satisfied with their Computer and 

Internet skill, more than 20% and 23% of them reply that they were unsatisfied with their 

acquired skills on Computer and Internet, respectively. Moreover, 37% and 35% 

hesitated about their satisfaction and mentioned that they are to some extent satisfied with 

their Computer and Internet skills. See table 5.4 below. 

Table 5.4.Satisfaction with ICT skills according to staff member’s perception 
Satisfaction degree 

ICTs 

Very 

satisfied 

Satisfied  To some 

extent 

Not 

satisfied  

Mean SD 

Computer 8  26  35  23  8  2.98 

Internet 6  25  39  22  8  3.01 

 

In general, SMs are to some extent (mean 3) satisfied with their ICT skills. However, 

there is a need to raise some SMs’ skills on ICTs as57% and 58% reported that they are 

either not satisfied or unconfident about their skills using Computers and the Internet 

respectively. 

5.1.2.4 ICT availability and accessibility 

The availability of Computers and the Internet in KSUs and accessibility of SMs to these 

technologies are displayed in table 5.5.  

Table 5.5. ICT availability and accessibility 
Availability of 

Location 

Computer % Internet % 

Classrooms 34.1 20.3 

Labs 57.8 42.9 

Seminar room 36.4 26.3 

Office 73.3 58.8 

Market (Internet cafes. Shops, etc.) 32.2 37.3 

At home 86.4 73.5 

 

The majority of SMs have a Computer available to them in the office 73.3% and labs 

57.8%; however, the availability of Computers in classrooms (34.1%) and seminar rooms 

(36.4%) is not high, which reflects a poor ICT infrastructure, especially for teaching 

purposes. It is evident that more than 86% of SMs have a Computer at home and 73.5% 



191 
 

of them have an Internet connection, which proves their understanding of increasing 

Internet importance in academic and other life activities. The data prove or reflects that 

the majority of SMs have access to the Internet from both home and at work. It is 

interesting to find that most SMs (73.5%) have private laptops and 61% of them have 

Internet access from their laptops.  

One of remarkable findings is that most SMs spent personal resources to acquire these 

ICTs tools. SMs who have Internet access on a laptop or at home pay a monthly fee for 

the Internet services for Internet access is not provided free of cost for SMs. It is worth 

mentioning that availability of ICTs in the seminar rooms of KSUs seems to be low, as 

only 36%and 26% reported that they have Computer and Internet technologies in their 

seminar room, respectively.  

Reading the previous information with a relatively lower availability of ICTs in lecture 

rooms and labs compared with its availability and accessibility in other places (offices 

and homes) may indicate a poor ICT infrastructure for teaching in KSUs. Finally, SMs 

have reported that they have low accessibility to ICTs in the markets, with only 32% and 

37% reporting that they resorted to market (commercial internet cafes or shops) for 

Computer and Internet services. SMs have different options to access ICT service. 

However, ICT service and infrastructure for teaching seem to be poor. Access to the 

Internet from a market may indicate uncovered needs to some SMs. 

5.1.2.5 Training in ICTs 

SMs were investigated about their training in ICTs; this information is presented in table 

5.6 below. Information on ICT training indicated that only 46%, 61%, and 40% of SMs 

have ICT training before their profession, during their profession, and during the last 

three years, respectively. This implies that significant numbers of SMs have not received 

any professional training in ICTs either pre or in service training (54% and 39%) or even 

in the last three years, 60%. Regarding the place of training, 67 % have local or in 

country ICT training, while only 15% have an ICT training in developing countries. 
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Table 5.6. Type and place of training on ICTs 
Type of training Yes% No % Total % 

Pre-service 46 54 100 

In-service  61 39 100 

In the last three years 40 60 100 

In Sudan 67 33 100 

In developed countries 15 85 100 

 

5.1.2.6 Rate and frequency of ICT use 

The frequency of ICT use was determined by asking SMs a closed question and provides 

them with five options to report their frequency of ICTuse for academic and research 

purposes: This option were: never, seldom (once a month), sometimes (twice a month), 

always (once a week), and mostly (once or more a day). The results are presented in table 

5.7. 

Table 5.7. Rate of use of ICTs in general 
Rate of use% 

ICTs 

Mostly% Always % Sometimes % Seldom % Never % 

 

Total % 

Computer 44.1 31.2 16.0 2.7 5.1 100 

Internet 33.7 32.3 23.5 4.3 6.1 100 

Total  30.5 37.2 23.1 3.7 5.5 100 

 

Table 5.7 above reveals the rate of ICTs use among SMs, which indicates that 75.3% and 

66% of respondents frequently (on daily or weekly basis) use a Computer and the 

Internet, respectively. The remaining either uses ICTs from time to time or (every 

month), and a few (5.1% and 6.1, respectively) never uses Computers and the Internet. 

About 44.1% of SMs use a Computer daily or more than once a day, while 31.2% use it 

weekly. 16% use it two times per month. One-third of SMs use the Internet daily, another 

third use it weekly and the remaining third use Internet twice in a month or monthly. 

More in depth investigation about duration (or intensity rate) of ICT use (see table 5.8) 

indicates that in average users spent about 3.22 and 2.69 hours on each Computer and 

Internet visit. In general, SMs spent more time on Computers compared with the Internet. 

Table 5.8. Duration of ICT use per visit 
Use rate per visit 

ICTs 

Minimum 

(hours) 

Maximum 

(hours) 

Mean Std. Deviation 

Computers 0 15 3.22 2.37 

Internet 0 15 2.69 2.20 
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The relationship between the duration (intensity) of ICTs use with age, teaching, and ICT 

experience was examined. Table 5.9 shows the results of the examinations.  

Table 5.9. Relation between duration of ICT use and characteristics of respondent 
ICTs Characteristic  B Adjusted  

R² 

t S.E 

 

Significant 

Computers Age  -0.29 0.082 -6.70 0.009 0.000*** 

Academic experience -0.17 0.03 -3.8 0.013 0.000 *** 

Computer experience 0.34 0.12 8.08 0.018 0.000 *** 

Internet experience 0.39 0.15 9.44 0.023 0.000 *** 

 

Internet Age  -0.31 0.10 -7.37 0.009 0.000 *** 

Academic experience -0.22 0.044 -4.83 0.012 0.000*** 

Computer experience  0.25 0.063 5.81 0.017 0.000*** 

Internet experience  0.34 0.12 7.96 0.022 0.000*** 

** Correlation is significant P < 0.01  

The duration of ICT use as an indicator for ICT use level is found to have a significant 

negative relation with age and teaching experience of SMs and positive significant 

relation with ICT experience. Thus, experience with ICTs has a positive effect on using 

and accepting ICTs by SMs of KSUs 

5.1.2.7 Type of Internet use 

The investigation on use of the Internet (see table 5.10) revealed that 39% of SMs have 

used the Internet to publish research and make scientific contributions and fewer than 

15% have paid fees to have access to information sites through the Internet. Moreover, 

approximately 60% use it to search for information from the web using specialized 

websites; in other words, 39% of SMs use the Internet for creating content and 60% use 

the Internet as a learning tool. The finding also reveals that most SMs trust (66% + 27%) 

information obtained through web sites. However, few SMs (7%) completely do not trust 

information obtained through the Internet.  

Table 5.10. Type of Internet use 
Internet type of use 

 

Yes% No% Total (%) 

Participation and scientific contribution through the 

Internet 

39 61 100 

Online monetary subscription for information 15 85 100 

Searching for information from the web using specialized 

website 

59 41 100 

Internet type of use % Yes Only formal site No Total 

Trust of web information 27 66 7 100 
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5.1.2.8 Purposes of ICT Use 

To identify the purposes of using Computers and the Internet, SMs were asked 21 

questions which classified and organized the results into five main purposes; for teaching, 

personal use, administrative use, communication, and for academic research purposes. 

The level of ICT use for each purpose is measured by a mean score based on a five point 

Likert scale ranging from 1 (Very often, which means daily or more than once a day) to 5 

(never use). Therefore, the lower the mean score, the higher frequency of ICT use. The 

information obtained from the 21 items was combined in 5 scales and reorganized in 

table 5.11. 

Table 5.11. Purposes of ICT use 
Frequency of ICT use 

Purpose Scale 

Never

% 

Seldom

% 

Sometime

s % 

Often

% 

Very 

often

% 

Mean SD 

For teaching and teaching related 

activities  

10 12 23 34 21 2.52 1.19 

For research, personal 

development, and other academic 

activities  

9 15 25 31 10 2.80 1.04 

For administrative purposes 15 19 32 22 12 3.05 1.24 

For academic communication 20 23 27 22 8 3.23 1.20 

For personal purposes 10 16 26 32 16 2.91 1.17 

Overall level of use 8 28 39 17 8 2.90 1.03 

 

In general, the findings indicate that the overall level of ICT use among SMs is twice a 

month (2.9 = sometimes) and 8% of SMs never use ICTs at all, which confirms and 

supports the previous findings. The results regarding the purposes for ICT use reveal that 

SMs use ICTs for different purposes in the following order according to the extent of use, 

starting with the most often stated purpose:  

1. For teaching and teaching related activities (for, design course and lectures, etc.). 

2. For research and other academic activates (search for information, material, etc.). 

3. Use for personal purposes (leisure and personal contact). 

4. Administrative purposes (managerial work, make reports, and check exams). 

5. Academic communication (contact colleagues and students). 



195 
 

5.1.3 The motivating and constraining factors of ICT use 

5.1.3.1 Motivating factors and reasons for ICT use  

The decision to use IT may be influenced by two motivations (extrinsic and intrinsic 

motivation). Intrinsic motivation refers to the act of doing an activity for its own sake. 

Because the activity itself is appealing engaging, or in some way satisfying. Extrinsic 

motivation, on the other hand, pertains to behaviours that are engaged in response to 

something apart from its own sake, such as useful for performing a task, reward, 

recognition, or the dictates of other people. The decision to use IT is determined partly by 

a rational calculation of the benefits (usefulness) and partly determined by intrinsic 

motivation (Lee et al., 2005). 

SMs are asked to reply to 13 Likert-type items to examine the reasons and motivation 

behind their intention to use ICTs (both the Internet and Computers) within four main 

scales (at least three items per scale); fulfils a crucial need, norm of the organization, 

monetary incentives, and intrinsic motivation. In order to understand the reasons and 

motivations that enhance intention of SMs to use ICTs, the SMs were asked to indicate 

the degree of their agreement with each item on a five point numerical Likert scale, 

ranging from 1 (strongly agree) to 5 (strongly disagree). Thus, the lower the mean score, 

the higher the agreement on the factor as a reason that motivates SMs to use ICTs. 

The results are presented in table 5.12 below. The results indicate that SMs strongly agree 

or agree (mean 1.67) that the intent to use ICTs is motivated by the satisfaction of a 

crucial need such as helping them to improve their professional development, accessing 

fast and updated information, and finding satisfaction. SMs intend to use ICTs because 

they think that it is useful in one way or another. 

SMs agree (mean 2.09) that self-motivation (or intrinsic motivation) plays an essential 

role in promoting intention to use ICTs. The perception of SMs that ICT use is 

intrinsically enjoyable motivates them to use it as most SMs agree with intrinsic 

statements as a motivating factor for using ICTs. 
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Table 5.12. The motivating factors and reasons of ICT use 
Level of Agreement Scale 

Items 

SA

% 

A

% 

N% D% SD% Mean SD 

For accessing fast and updated information 56 32 5 3 4 1.67 0.98 

Developing, improving and participating in 

professional development 

62 23 6 4 5 1.66 1.08 

Total for fulfilling a crucial need  47 37 10 3 3 1.67 0.95 

    

Fond of using ICTs (identification) 40  18 6 6 2.08 1.17 

Fun and enjoyment in ICT use 41 3 15 7 6 2.06 1.17 

For pleasure and delight 37 31 17 6 6 2.10 1.15 

Originally it is a personal issue 40 34 10 13 5 2.12 1.22 

Satisfaction and excitement in using ICTs 41 32 11 7 5 1.97 1.11 

Total for self or intrinsic motivation 31 36 17 5 3 2.09 0.98 

    

Correspondence of my values and my 

institution’s values (internalization effects) 

37 31 19 8 4 2.11 1.12 

Due to my institution’s values and rules 

(inter) 

20 21 23 21 16 2.91 1.36 

Because my colleagues use it 

(internalization effects) 

9 12 19 32 28 3.57 1.26 

Total for norms of the organization 9 27 49 21 4 2.85 0.94 

    

Because it is connected with monetary 

incentives (compliance effects) 

15 17 15 26 27 3.31 1.42 

The necessity of using because of monetary 

incentives 

(Compliance) 

17 13 13 29 28 3.37 1.44 

Without payment, no need to exert efforts 

to use 

(Compliance) 

11 15 12 28 34 3.58 1.38 

Total for monetary incentive  9 16 24 26 25 3.40 1.24 

Scales: SA = Strongly Agree, A = Agree, N =Neutral, D = Disagree, SD = Strongly Disagree 

However, they seem conservative (mean 2.85) in supporting the ideas of norm of the 

organization (laws, regulations, values) and society SNs such as colleague behaviour). 

They fairly agree that social and organization norms influence their decisions. In other 

words, most but not all SMs agree that organizational value rules affect and motivate 

them to use ICTs. This proves that social and organization norms influence SMs’ 

decisions to accept and use ICTs. In more detail, this may reflect the possible influence of 

SNs) on SMs’ intention to use ICTs through both internalization and identification 

processes (Malhotra and Galletta, 1999).  

In general, SMs agree (2.85) that their colleagues’ use, as well as the rules and values of 

their organizations, have influenced their decision to use ICTs. This provides primary 

evidence for a possible effect of SI or SN and IM, which will be discussed later in detail. 
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The results show that monetary incentive or disincentives as a motivating factor to use 

ICTs has achieved the lowest weight in enhancing their use by SMs (higher means 3.4), 

which indicates that most of them disagree with policies or plans based on such measures. 

It may also indicate the low effect of compliance on enhancing SMs to use ICTs 

(Malhotra and Galletta, 1999). 

5.1.3.2 Constraining factors  

The SMs of KSUs were asked about some main problems that usually hinder or inhibit 

the use of ICTs, particularly the Internet. These factors are adapted from other studies 

that investigated the issue of constraints for ICT use, especially in developing countries 

(see table 4.10 above). Table 5.13 shows the results in which SMs agree on specific 

problems (mean less that 3) and disagree with others (mean higher than 3), organized 

according to their agreement on the problem. The descriptive results of the examination 

of the main constraints or obstacles concerning the use of ICTs reveal as perceived SMs 

that problems related to Internet connectivity such as access and low speed of Internet 

and access to specialized databases was highly agreed upon problems. 

Table 5.13. Constraining factors for ICT use 
Scale of agreement 

 

 

Problem 

SA% A% N% D% SD% Mean SD 

 

Low speed of the connection 37.0 27.6 10.2 16.5 8.7 2.32 1.346 

Internet access problem 32.3 29.7 16.2 12.9 8.9 2.36 1.293 

Accessing specialized online database 26.4 32.7 17.9 16.1 6.9 2.44 1.231 

Technical problem 24.5 33.5 18.4 16.0 7.6 2.49 1.232 

University support and incentives 27.3 24.3 15.2 20.6 12.6 2.67 1.393 

Lack of training 22.9 24.9 17.4 22.7 12.0 2.76 1.348 

Not enough time (work pressure) 19.8 30.4 11.1 20.2 18.5 2.87 1.423 

Misuse of Internet (make it an unreliable 

academic source of information) 

22.4 17.1 23.0 24.4 13.2 2.89 1.352 

Unclear property, copy, and publishing 

rights 

17.7 18.7 28.2 21.0 14.5 2.96 1.298 

High cost for using the Internet 20.5 22.7 10.6 28.3 17.9 3.00 1.432 

Instability of electricity or frequent 

disconnections 

16.1 17.3 19.3 29.7 17.5 3.15 1.341 

Social bindings prevent me from using it 

efficiently in my work 

10.1 20.9 20.6 31.6 16.8 3.24 1.243 

Unavailability of suitable information in 

Arabic language 

16.4 16.4 15.4 29.8 21.9 3.25 1.393 

Personal use (newspapers, following news, 

etc.) affects my academic uses 

11.4 12.4 15.1 35.9 25.3 3.51 1.299 

English language is an obstacle for using the 8.8 11.0 11.4 32.1 36.9 3.77 1.289 
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Scales: SA = Strongly Agree, A = Agree, N =Neutral, D = Disagree, Strongly SD = Disagree 

In general, problems related to speed, access, and quality (specialized database) of 

Internet services are most agreed on problems among SMs. The high agreement on these 

problems (mean range between 2.32 – 2.44) reflects evident problems of infrastructure, 

particularly of the Internet and research (absence of specialized database) infrastructure. 

Organizational problems such as problems concerning technical, administrative support 

incentives and training problems have also gained high agreement among most SMs with 

a mean range between 2.49 and 2.76. Lastly, individual level problems such as lack of 

time due to workload pressure (mean 2.87) and trust in information gained (2.89) also 

show strong agreement. 

Two problems need to be given specific considerations. Most of SMs (mean 2.96) agreed 

that the absence of clear property, copy, and publishing rights are a problem that limited 

and constrained their use of the Internet. They perceived that misuse of the Internet 

makes it an unreliable academic source of information, which represents a barrier to its 

use (mean 2.89). These problems reflect the need of a legal system that protects SMs’ 

rights and to prevent misuse of the Internet, especially concerning uncertainty and the 

need for laws and regulations which reflect the UA nature of the SMs’ society. In high 

UA societies, such as that experienced by SMs in Sudan, the absence of a legal and 

technical system to penalize misuse and protect property and publishing rights is 

perceived as a problem. As a section of Sudanese culture characterize by high UA, this 

feeling of an absence of laws that organize the use of specific technologies causes SMs to 

avoid its use. Thus, it is difficult to trust the reliability of information gained from the 

Internet and the unavailability of clear intellectual property rights laws protecting 

individual rights concerning Internet use constrains and inhibits a considerable number of 

SMs from using it. However, SMs seem neutral (overall mean 3) concerning the 

classification of the cost of the Internet as a problem hindering its use. While 43% agree 

Internet 

Using it not compatible with my subject 

(profession) 

7.6 9.0 8.4 36.9 38.1 3.89 1.224 

Fear of using Computer and Internet in 

lectures 

6.0 10.0 9.8 33.9 40.4 3.93 1.198 

Using it contradicts with my social, 

religious, and cultural beliefs 

8.1 6.7 12.3 27.7 45.3 3.95 1.255 
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that the high cost of Internet constitutes a problem constraining its use, 11% remain 

neutral and 46% disagree with this statement. Despite the fact that these COs constitute 

hindering factors that negatively affect the use of ICTs for some SMs, it is not perceived 

as so for most of the other SMs who disagree that these Cos are the main inhibiting 

factors of their ICT use (total mean higher than 3). There is no consensus or full 

agreement on the other problems among SMs, but this did not mean that addressing these 

problems will not have a positive effect on ICT use among SMs as it constitutes a real 

problem for some of them.  

5.1.4 Variations in ICTs among staff members according to certain 

characteristics 

Demographic and personal characteristic variables are found to be influential in 

determining ICT use among SMs. Table 5.14 below illustrates the correlation between 

some of these characteristics and ICT use for teaching   among SMs in KSUs. 

Table 5.14. Variations in ICT use according to some SM selected characteristics 
Computer  Internet 

Variable  Chi-

Squire  

DF P 

Value 

Variable Chi-

Squire  

DF P 

Value 

Gender 0.01 1 0.93 Gender 2.31 1 0.13 

Age 3.63 4 0.46 Age 15.22 4 0.00 ** 

Academic degree 6.15 3 0.11 Academic degree 2.52 3 0.47 

Academic discipline 59.6 4 0.00** Academic discipline 25.54 4 0.00 ** 

Academic profession 3.86 3 0.28 Academic profession 8.32 3 0.04 * 

Academic experience 1.06 3 0.79 Academic experience 5.11 3 0.16 

Computer experience  98.33 3 0.00** Computer experience 44.91 3 0.00 ** 

Internet experience 111.09 3 0.00** Internet experience 48.36 3 0.00 ** 

Computer skills 171.73 4 0.00** Computer skills 116.04 4 0.00 ** 

Internet skills 107.72 4 0.00** Internet skills 11.48 4 0.00 ** 

Training  

Pre-service  

In-service 

Local training 

Developed countries 

 

22.18 

16.12 

3.79 

11.77 

 

1 

1 

1 

1 

 

0.00** 

0.00** 

0.05* 

0.00** 

Training  

Pre-service  

In-service 

Local training 

Developed countries 

 

23.81 

13.26 

0.183 

20.96 

 

1 

1 

1 

1 

 

0.00 ** 

0.00 ** 

0.67 

0.00 ** 

Type of university 19.50 1 0.00** 

 

Type of university 13.84 1 0.00 ** 

Significant P<* at 0.05. P <** at 0.01 
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5.1.4.1 Gender and ICT use 

The study found a difference in using ICTs for teaching between SMs according to 

gender in favour of men. However, this difference is not significant (see figure 5.2 

below).  

 

 

 

 

 

 

 

 

 

Figure 5.2. Computer use in teaching according to the sex of respondents 

 

This finding agrees with the findings of researches in Arab and African regions. For 

example, Al-Shawi et al. (2007) found no gender difference among faculty members with 

regard to Computer or Internet use and concluded that there was no relationship between 

faculty gender and their level of Internet use. Thus, gender does not significantly predict 

the level of Internet use. Tubaishat et al. (2006) confirm the same result and concluded 

that despite observing differences in usage patterns, the general Computer and Internet 

use of SMs was not found to be affected by gender. In African studies, recent 

investigations about the extent of faculty member use of the Internet at the University of 

Benin did not find a significant difference between male and female SMs in their Internet 

use (Anduwa-Ogiegbaen and Isah, 2005). In studying SMs’ use of ICTs in both Kenya 

and Nigeria, Oyeyinka and Adeya (2004), mentioned that no gender differentiation in the 

use of the Internet, and female and male SMs tend to use ICTs equally. Motivated by 

very few studies that addressed gender differences related to SMs’ use of ET in HE, Zhou 

and Xu (2007), conclude that despite the difference in Internet use among male and 

female faculty members, no statistically significant difference between genders was 

identified.  
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Studies prove that in the early stages of ICT use, gender difference is a significant factor 

in ICT use in teaching. Early studies held in the last decade proved that in terms of 

Internet use for teaching, there are well-established gender differences among SMs. 

Research has suggested that female faculties are less likely to adopt the Internet than their 

male counterparts (Bimber, 2000; Durndell et al., 1995; Laal, 2000), but later studies 

proved the non-significance of the gender factor. For example, Ono and Zavodny (2002) 

found that women were significantly less likely than men to use the Internet at all in the 

mid-1990s, but the gender gap in usage disappeared by 2000. However, women continue 

to be less frequent and less intense users of the Internet. The results suggest that there is 

little reason for concern about sex inequalities in Internet access and use now, but gender 

differences in frequency and intensity of Internet use remain. In a comparative study 

between the USA and Japan, Ono and Zavodny found significant gender differences in 

ICTs in both countries during the middle 1990s, but by 2001 these gender differences had 

disappeared in the USA but persisted in Japan. However, debate continues about the 

recently reported smaller gender differences. Some studies document visible gender 

differences (Ono and Zavodny, 2005). 

In Saudi Arabia, Al Saif (2005) found that male faculty members used the Internet more 

often than female faculty members did. The difference in use might be attributed to the 

level of access to technology available to them. Many other Saudia Arabia studies 

concluded that males tend to use the Internet more than female faculty members in their 

teaching (Al-Jindi, 2000; Laal, 2000). Similarly, other studies conducted on Saudi Arabia 

SMs in the same period reached the identical conclusion about gender difference and ICT 

use (see e.g. Al-Najjar, 2000). Nevertheless, recent studies in Saudia Arabia find that 

levels of Computer and Internet usage scales did not demonstrate significant differences 

between genders, even at the 0.05 significant difference level (Al-Shawi and Al-Wabil, 

2008). Sait et al. (2003) performed a comprehensive study, which administered a survey 

of faculty members’ Internet use throughout Saudi Arabia. The findings of the study 

proved no gender difference between SMs with regard to using the Internet for teaching, 

although in these activities male SMs have been reported to utilize the Internet more 

compared with females (Sait et al., 2003).  
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5.1.4.2 Age and ICT use 

The study found that not only does the age of SMs have a significant negative relation 

with use of the Internet in teaching, but it also has a negative significant relation with 

level of ICT use as indicated by duration of time spent in using ICTs in each visit. This 

suggests that younger SMs use the Internet more than older SMs and, further, they spent 

more time in using ICTs (both Computer and Internet) if compared with older SMs. 

However, age is found to have no significant correlation with the use of Computer in 

teaching.  

Previous researches had confirmed the importance of age as one of the critical factors that 

affects the use of any new technology. Some scholars have connected it with 

modernization and stated that older SMs are usually resistant to the use of new 

innovations and technologies and only a few will accept the challenge to explore the use 

of the new technologies such as the Internet (Newberger, 2001). Others found that 

younger faculty members make more frequent use of electronic material than older SMs 

do (Mayfield and Thomas, 2005).  

Studies performed in Saudi Arabia found a significant relationship between age of SMs 

and level of Internet use and concluded that younger faculty members reported higher 

Internet use levels as compared to older respondents’ levels. Thus, the study confirmed 

the findings of previous studies that stated that younger faculty members tend to use the 

Internet more in their academic activities (Al-Shawi and Al-Wabil, 2008).  

5.1.4.3 Academic discipline and ICT use 

The study found a significant difference in the use of ICTs in teaching between SMs from 

different disciplines. The difference favours scientific colleges (science and engineering 

and medical health), in which SMs use it significantly more than others. This finding 

supports previous studies which confirm that the extent of Internet use varies based on 

discipline affiliation. Many researches in Saudi Arabia concluded that SMs in science 

have a significantly higher use of the Internet than SMs of other disciplines (Ghandour, 

1999; Al-Harbi, 2003; Allehaibi, 2001). SMs from Scientific disciplines such as 

medicine, engineering, etc. are found to intensively use ICTs in teaching and academic 
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activities (Flaxbart, 2001;Abdelraheem and Almusawi, 2003; Lazinger, et al. 1997; 

Selwyn, 1999; Laal, 2000).  

Even among educators some studies found that educators in overtly empirical subject 

areas such as math and science are more open to employing ICTs in their classrooms than 

educators in humanities and music, with language training being a notable exception 

(John and La Velle, 2004).In consistence with the findings of previous studies, this study 

confirmed that SMs from science faculties in KSUs, as their counterparts in other 

countries, use ICTs in teaching more than do SMs in other disciplines. 

5.1.4.4 Academic degree, profession, experience and ICT use in teaching 

The study did not find statistically significant differences in ICTs in teaching between 

SMs according to their academic profession (or rank), experience, and degree. However, 

a weak significant relation (p =0. 04 <0.05) between Internet use in teaching and SM’s 

academic profession in favour of a lower position (assistance professor and lecture) was 

detected, which denotes to the effect of age on the Internet. The last finding is supported 

by the study of Abdelraheem and Almusawi (2003), who found differences in the use of 

the Internet in terms of academic rank or profession in favour of assistant professors. It 

also confirmed what was established by Al Saif (2005), who found a significant 

relationship between SMs' characteristics such as age and academic rank and the use of 

technology. SMs with high academic ranks are less likely to be interested in using the 

Internet.  

Nasir Uddin (2003) showed that academic rank was a significant predictor to identify the 

level of Internet use among SMs. Few studies (see, e.g. Almobarraz, 2007) found no 

statistically significant differences among adopters and non-adopters of the Internet in 

terms of academic rank. In a study investigating the use of ICTs in Africa, Oyeyinka and 

Adeya (2004) found a significant difference among SMs based on academic profession 

and concluded that the ICT usage is significantly negatively correlated with academic 

profession, such that lower degree holders tend to use ICTs more frequently. 
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5.1.4.5 Training, ICT skills, and ICT use 

The findings reveal the importance of training as an influential factor in enhancing SMs 

to use ICTs in teaching. All kinds of training (pre and in service training, or local and 

training in developed countries) are found significant in determining the use of ICTs in 

teaching. However, local training was not clearly significant or influential in affecting 

SMs to use ICTs in teaching, particularly concerning the use of the Internet in teaching. 

While the study recognized a weak significant relation between local training and use of 

Computers in teaching, there was no significant relation between local training and use of 

the Internet in teaching. This is mainly because many of those who have reported that 

they have been trained in ICTs have not used it in teaching, and many of those who have 

had local Internet training have not used it in teaching. It is also true that many without 

local Internet training (but have had outside training), use it in teaching. Interestingly, 

most of the SMs who had been trained in developed countries were found to use ICTs in 

teaching as this training usually focuses on practical aspects. SMs have this kind of 

training mostly during their Ph.D. or postgraduate studies. It might be necessary to 

connect local training in ICTs with practical usage.  

This finding is consistent with research conducted in this field. Nour (2011) found that 

the use of Computers shows positive significant correlations with training among public 

and private university SMs in KSUs. The main area where ICT training seems to be 

essential is web page design and communication skills of using ICTs (see level of general 

Internet and Computer skills, table 5.2; overall skills, table 5.3; and satisfaction with ICT 

skills, table 5.4 above). 

Furthermore, this study found a significant relation between perceived skills in 

Computers and the Internet and the use of ICTs in teaching. Most SMs who perceived 

that they have good skills (self-confident of their skills) are used Computers and the 

Internet more intensively (in term of durations and frequency) than their counterpart. 

Practicing and use of ICTs in teaching proved to have a significant relation to perceived 

skills. This finding indicates the importance of practical and specialized training.  
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5.1.4.6 Private and public universities and ICT use 

The study found a very significant difference in using ICTs for teaching among SMs 

between private and public universities in favour of private universities. The finding 

agrees with Nour (2011) on the presence of significant differentials between public and 

private universities in Sudan, not only in the general characteristics, but also in the 

demand for and impacts of ICTs. Computers and the Internet seem to be more significant 

for private universities’ SMs compared to public universities’ SMs. She interpreted the 

variation between private and public in ICTs by the observed differences in the general 

characteristics, which implies that monthly income and skill levels are relatively higher 

for private universities’ SMs compared to public universities’ SMs. 

The findings can also be explained and supported by the observation from the field study. 

It is observable that private universities in Sudan tend to have better Computer 

availability, Internet facilities, and relatively better institutional access compared to 

public universities. It is also clear that most faculties in private universities are market-

oriented faculties (mainly medical, science, and business faculties) which utilize a wide 

range of ICTs that are available at hand to SMs in well-established and equipped lecture 

rooms. The advantage of private over public universities also includes less ICT barriers, 

quality of SM development, and retention, which is stronger in the former due to their 

financial strength and staff development strategies (see also Suliman et al., 2008).  

In Bangladesh, there are a large number of private universities, and study by Huda et al. 

(2009) reveals that the level of use of ICTs is significantly high and satisfactory in these 

private universities.  

In Africa, private universities seem to have better facilities for ICTs. In Nigeria, private 

universities have better ICT facilities coupled with lower densities of users per access 

point, faster connections, and free access for the SMs. The ease of access is thus much 

greater and the tendency to utilize the ICT facilities is greater among SMs. The same was 

evident in the case of Kenya; it is noteworthy that academics at the private universities in 

Kenya have better access institutionally to the Internet in comparison to their public 

university counterparts (Oyeyinka and Adeya, 2004).  
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5.1.5 Results of interviews and observations 

This part shows the results of interviews and observations mainly from interviewee’s 

perceptions and perspective. The information about the situation and variation of ICTs 

use, variation between public and private universities, factor influencing acceptance and 

use of ICTs, training and staff professional development, and constrains to ICT will be 

provided and discussed below. 

5.1.5.1 Situation and variations interviewees perspective 

After providing information on the research objectives, purposes, and its theoretical 

background, interviewees were asked to evaluate the SMs acceptance and use of ICTs, 

their standards, and skills. 

Interviewees mentioned that generally, most SMs now accept and use the technology and 

there has been a significant leap in use in the last decade. SMs standard and rang of using 

ICT is developing. SMs are seeking to use technology; they have started to write and 

display their lectures via PowerPoint, participated in social networks, as well as web2.0. 

Even some SMs have progressed to own personal (or private) blogs. In many KSUs, most 

SMs have their own website where everyone can upload his C.V, his own publications, 

conferences he has attended, and other educational material he has made. SMs can also 

update this material on a daily basis. KSUs’ SMs now use these technologies for 

searching for information from open resources or online. They obtained information from 

the Internet and used it to redesign their own lectures. In the field study, observations, 

distribution of the questionnaire, and some of the SMs’ comments hint and show that 

SMs have desires and tendency to utilize these technologies with the aim of providing 

improved academic environments, meeting the needs of students, increasing their level of 

qualification, and widening their option in HEI markets.  

Some SMs paid for private Internet service at home and some have mobile Internet 

services in their smart phones or personal laptops. The Internet is available on the 

universities’ campuses, offices, labs, etc. However, no single university of the KSUs has 

succeeded in fully integrating technology into the education process. KSUs are still at the 

stage of adding technology to education as an assisting tool, but not integrating it as an 
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educational tool in the teaching and learning processes. This is the reality in Sudan, 

which is far from the hopes.  

Interviews reveal that the use of ICTs is optional and not compulsory; SMs have the 

freedom to use the ICTs without interference. This is also true for training, which is not 

obligatory (experts saw that as a problem). Most SMs in Sudan lack the pedagogical 

dimension of using ICTs as ET instruments. 

Although the Internet has been provided in most KSUs since 1990, interviewees 

mentioned that Sudanese universities are not sufficiently connected with other 

international universities. This differs from university to university, as some KSUs 

support those who publish on the Internet and have good relations and cooperation with 

other universities. For example, the University of Sudan has a good cooperation and joint 

projects with South Africa in e-learning, the university supports SMs by developing them 

professionally through training, and encourages them to publish electronically by giving 

them sponsorships or grants as rewards. 

Interviewees were asked to categorize SMs into three levels or stages according to their 

skills of use of ICTs, particularly the Internet (those who use it as information and writing 

tool, a supporting tool during teaching, and those who use it as a collaborative and 

interactive tool to completely manage the education process). Interviewees’ responses to 

this question are reorganized in table 5.15 below. 

Results show that most SMs in KSUs are in the first stage of ICT use (gather 

information), according to the opinions of the majority of interviewees. Although there is 

a consensus among interviewees that SMs use ICTs in their academic activities, however, 

they mentioned that most of SMs are infrequently used these technologies in teaching. 

Low research production in Sudanese particularly KSUs and infrequent use of ICT in 

teaching can be used as indicators of low use and acceptance of ICTs by SMs. 

Interviewees mentioned that the standards of SMs in ICTs are not good on some essential 

Computer applications and the Internet. The interactive media such as the Internet has 

weak use among KSUs’ SMs as a means for teaching. A considerable number of SMs 
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lack basic skills and there is no sense of ease of use. Most of SMs are not receive formal 

pedagogical training. 

Interviewees mentioned also that many of those who are in the first stage have begun to 

enter the second stage. Many SMs in KSUs have developed from the stage of just taking 

information from the Internet and the majority of users can now upload course material or 

provide lectures with ICTs by using it as a supporting tool.  

Table 5.15. Interviewees’ opinion of stages of staff members’ ICT use 
Stage  

of use 

 

 

 

 

Interviewers 

Informative and writing 

tool (searching, 

downloading information, 

and writing documents to 

support their research, 

courses, and teaching) 

 

Supporting tool (upload 

content, course, video, 

conversations online, online 

communications, use ICTs as 

supporting, assisting, and 

collaborative ET in teaching 

and other academic 

activities). 

Collaborative and 

interactive tool (complete 

management and 

operation of education 

process or e-learning)  

1. Most SMs 

√ 

Few Very few 

2. √ 

Most SMs, 70-90% 

Medium, 40-60% 

of those on first stage 

Very few, 10-20% of SMs 

3. √ 

80-90% 

50-60% 

of those in the first stage 

Less than 10% of SMs 

4. √ 

Most SMs 

Less than 50% of those in the 

first stage. 

Very few SMs 

5. Few SMs are in this stage 

now 

√ 

Most SMs 

Very few SMs 

 

The information from the interviews is consistent with the data and information derived 

from the questionnaire since it clearly reveals that about 90 % of SMs in KSUs are 

involved in one way or another in using and accepting ICTs in their professional tasks, 

which means very few (less that 10%) are non-users. It is also consistent with information 

about SMs’ skills in Computer use in general and specific internet skills in particular. For 

example, a low percentage of SMs reported that they use video conference and this is 

consistent with the information mentioned in the interviews about those. 

SMs who can manage a complete educational process through an interactive e-learning 

process. From the interview information, it is obvious that the use of ICTs as a 

communication tool with colleagues nationally and internationally seems to be weak 
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among SMs. This is true for students. For example, emails are rarely used to 

communicate with students. The provision of curriculums on the web is rarely used for 

students' learning. 

5.1.5.2 Variations between private and public universities  

On answering the question regarding the availability of any variations between private 

and public universities in terms of ICT’s’ facilitating factors and ICT use in teaching 

among SMs, the majority of interviewees (3/5) asserted that they recognized that private 

universities have an advantage over public universities on these issues. Interviewees 

attributed the adventitious position of private to a number of reasons 

1. The ICT infrastructure in private universities is better, stronger, and more up-to-

date than the public one. The lecture rooms and labs are more appropriate for 

using ICTs, in order to attract students. This fact is also clear from the observation 

of lecture rooms, Computer labs, internet service and other facilities during the 

field survey. 

2. The interviewees mentioned that research environment is better outfitted in 

private KSUs than public ones. This is also obvious from the field study, where 

the researcher visited the e-libraries, in KSUs and recognized that private 

universities possess more modern and updated research infrastructure (see table 

4.11 above). In addition, private universities’ e-libraries have easy, fast, and free 

access to scientific information through the Internet. 

3. Private universities have significant budgets to train their SMs in ICTs. Most of 

these universities have a good academic relation with some international 

academic institutions. 

4. SMs in private universities use and accept ICTs more than public ones because 

the former is market oriented (commercial and connected to the market) and most 

disciplines are applied science. Moreover, SMs need to develop and maintain their 

competitive advantage to remain in the market. 

5. In the private universities, SMs have sufficient offers compared with public 

universities. Therefore, they can have easy access and capability to acquire and 

use ICTs. Meanwhile, in public universities the SMs have low offers and FFs. The 
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worse financial situation for most SMs in public universities prevents them from 

acquiring recent Computers and programs or ordering Internet service at home.  

The above finding, agree with Suliman et al. (2008) who studied ICTs in two private and 

two public Sudanese universities. He found that SM development constitutes an obstacle 

in public rather than in private universities. He attributes that to variation in financial 

resources, whereas private universities have their own strong internal financial resources, 

public universities lack internal financial resources that have made the implementation of 

the ICTs by SMs far from reality. 

5.1.5.3 Factors influencing acceptance and use 

Interviewees were asked about the availability of variations on the level of ICT use by 

SMs. According to the interviewees’ opinions (based on the research they supervise, 

reviewed, professional experience, expectations, and other sources), the level of ICT use 

among SMs in KSUs diverges and varies according to a number of factors. For example, 

they mentioned that the use of ICTs among SMs differs according to specialization; SMs 

in applied sciences use ICTs more than humanitarian sciences because of the nature of 

their specialization as a source of knowledge (they have virtual laboratories, tools, 

references in the Internet). The extent of use differs also according to the type of 

university and the extent of availability of FFs. However, type of university is mentioned 

as a significant determinant factor because some universities support and encourage the 

use significantly and practically. Interviewees expected ICT use also to differ according 

to personal characteristics and demographic characteristics. They recognized that the use 

and acceptance varies according to age (in favour of younger SMs), according to gender 

(male more than female), and according to experience (SMs with experience more than 

those without experience).  

After the research theoretical background of the study was explained to the interviewees, 

they were asked about the possible factors that influence SMs ICT accept and use. There 

is a consensus among interviewees on the importance of SMs’ PU and PEU as factors 

that can enhance KSUs’ SMs to accept or reject ICT. From the interviewees’ opinion, it is 

obvious that PEU and PU despite their importance but are not the only factors affecting 

use and acceptance of ICTs among SMs in KSUs. In Sudan there are many other factors, 
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such as FC, CUFs and social factors (families, colleagues, and peers) motivate them to 

use ICT. Even if motivation is available due to the effect of these two factors (PU and 

PEU), there are other FFs such as equipments in lecture rooms or in computer labs. have 

an effect on ICT use. Colleagues also have an effect on each other; seeing or hearing their 

colleagues or peers using ICTs, this process will have an effect on SMs. These effects 

will enhance their acceptance of ICTs.  

One important reported observation during the distributions of the questionnaire is that 

some SMs mentioned that they were very pleased with some research questions, such as 

the effects of their colleagues, and they tried to answer them in more detail. They argued 

that they chanced to understand the importance of Computers and the Internet from one 

of their peers who convinced them to use it and show them some benefits of ICTs in their 

specialization. 

Not to be underestimated, culture also has an effect; for example, Sudanese culture 

depends on oral rather than documentary evidence, which negatively affects the 

acceptance process of ICTs. It makes some SMs hesitate to publish their research 

electronically because they are uncertain and fear publishing imperfect material. A fear of 

technology is also a factor that prevents some SMs from using ICTs in teaching. 

Therefore, the design of any technology has to consider the cultural and social 

dimensions of societies, especially to ensure integration and acceptance of these 

technologies. 

The university managers in Sudan think that acceptance of ICTs is a matter of the 

provision of a proper system and tools. The dominant view is that acceptance of ICTs as 

ET instruments can be performed mainly through the provision of Computers and 

Internet service. Specialists continuously say it is a comprehensive process which 

includes theories and practice. Our early wishes were to fully integrate technology in 

education to become a reality, similar to current banking systems, where the banking 

operations completely depend on using ICTs and could not be imagined without them. 

Nevertheless, after years of experience, we began to recognize that acceptance and 

adoption of ICTs as an ET is a process that needs time and depends on many factors. The 



212 
 

adoption process depends on many factors besides availability of resources and 

infrastructure. The hopes turned from completely replacing traditional educations to 

merging or mixing technology with traditional educations. 

5.1.5.4 Training and staff professional development  

The researcher recognized the little information that is available about the issue of 

training and professional development regarding ICTs. Therefore, one of the main 

purposes of conducting interviews as a complementary method for this study is to fill this 

gap and provide rich information about this issue. Interviewees were asked to provide 

information on training, training centres, content, period, and problems of training. The 

responses of the interviews were reorganized as follows: 

The use of ICTs is one of the important parts of SMs’ training program. Training in all 

KSUs became a mandatory requirement to upgrade according to recent resolution 

MHESR. Training centres are available in some KSUs, such as University of Khartoum’s 

training centre. Most private and regional universities have no training centres, but 

trained their staff in the market or in training centres of public universities in KSUs. Most 

medical colleges in different KSUs have their own training centres, called SM 

development centres.  

Training centres in public universities are open to private university SMs, regional 

universities and individuals’ participation. There are numerous training centres in KSUs 

and that number is increasing; these centres have professionally qualified SMs in ICTs. 

Some SMs participate in this training to get a certificate in order to develop 

professionally to apply for external jobs or posts in Gulf and other Arabic countries.  

Most private universities and colleges currently have no training centres, with a few 

exceptions like the University of Science and Ahfad. Recently, there was a command 

from MHESR to private universities to train their own SMs. Some SMs in private 

universities take training courses provided by the internet cafe or by public universities at 

their own expense.  
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Concerning the sources of finance for ICTs in KSUs, interviewees mentioned that private 

universities depend on their own recourses, whereas public universities, besides their own 

recourses, depend on government supports through MHESR, which provides some 

support to train internally some SMs. The competition between private communication 

companies has a significant role in reducing cost of Internet services. International 

organizations such as UNESCO offer some supports and finance to the training of SMs 

from regional universities (Gadarif, Red Sea, and Dyweem). Some other NGOs offer 

some financial support to train SMs in KSUs’ training centres.  

According to information from the interviews, the standard of training is suitable and the 

design and training is sufficient and satisfies at least for a basic knowledge. The proposed 

plan is to increase the period and upgrade the training program to a diploma degree. 

Because the response to training was not as expected with respect to attendance, the 

training courses were connected with upgrading of SMs. Since then, there has been an 

increasing response to training. The training targets all levels of SMs (professors, 

associate and assistant professors, and lecturers),  

The training revolves around designing online courses and applying some computer 

application and programs. The content of the training is composed of some courses that 

provide SMs with many skills, including how to: 

1. Design and make presentations. 

2. Download and upload content to Internet 

3. Perform interactive learning through the web. 

4. Use Computer applications. 

5. Perform statistic specific course on SPSS and other statistical programs. 

6. Design, maintain, mend and preserve images, voice and videos. 

7. Design computerized programs and design web pages 

8. Use of ICTs in distance education (e.g. Open University of Sudan, where there is 

an interactive learning environment) 
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In public KSUs the training covers many SMs and, yet, still 40 to55 percentages were not 

trained on ET. There is a plan to re-train SMs on ICTs, because the gathered information 

reveals that many SMS are not well qualified and trained on using ICTs. The follow up 

proves that there is a significant difference in ICT use between those who have been 

trained and those who have not. In private KSUs about 75 % of SMs are able to use the 

Internet efficiently and 25 % still need training. 

Interviews revealed that the training of SMs has many problems. One major problem of 

training is that the response to training courses is weak and sometimes there is no 

response. Some SMs are motivated, but the majority are not motivated to develop 

themselves and raise their capabilities in ICTs. Training suffers from problems of 

insufficient universities’ budgets to support training programs. No incentive is provided 

for trainers of SMs to attend international courses and conferences to gain knowledge and 

to develop experiences. The main problem of training is that training is not practiced. 

Training centres depend on technical assistance and there is a lack of expert trainers  

5.1.5.5 Problems and constraints of ICT use and acceptance  

Interviewees were asked about the major COs that hinders ICT use in KSUs. The 

obtained information with regard to these major constraints have been classified to COs 

as infrastructure, administration, and individual levels and organized in table 5.16 below.  

Table 5.16. Major constraints hindering acceptance and use ICTs by SMs 
Level  

Order 

Infrastructure level Administrative and 

organizational level 
Individual level 

1 Weak ICT 

infrastructure. (Lecture 

room and Computer labs 

are not well prepared 

and updated with ICTs) 

Lack of training and 

courses in ICTs 

Time pressure and high 

teaching loads. 

2 Lack of research 

infrastructure (e-

libraries) 

Lack of technical 

support.  

Awareness of 

importance and different 

applications of using 

ICTs. (Usefulness) 

3 Problem of connectivity 

of Internet. Speed of the 

Internet is slow; it takes 

time to download 

material. 

Lack of finance for ICTs 

training and 

infrastructure. 

Lack of motivation. 

4 Electricity supply 

problems. 

Lack of administrative 

support and incentives. 

Worse financial 

situation (low salaries) 
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for most SMs, 

particularly in public 

universities 

5 Language: Internet 

offers not enough 

Arabic databases. 

Lack of technicians. Fears, and lack of 

confidence to use ICTs.  

6  Problem of access to 

scientific journals and 

papers. 

 

7  Lack of experts and 

trainers for training 

ICTs. 

 

8  No clear strategy or plan 

followed in practice. 

 

9  Integration of ICTs in 

education curriculum. 

 

 

Infrastructure for using ICTs is weak in KSUs, especially for interactive media. 

Unavailability of sufficient, suitable, or proper Computer and Internet devices at many 

levels (lecture rooms, labs, and offices do not have enough equipment) make it difficult 

to use ICTs and satisfy or support students’ and SMs’ needs. The available infrastructure 

needs updating, maintenance, and repairs. The research infrastructure is weak; there are 

not enough e-libraries, meaning limited access to scientific papers or research. There are 

some problems with regard to connections and speed problems. The speed of the Internet 

is slow and it takes time to download material. Electricity problems and recurrent cuts of 

electricity sometimes cause problems within the systems. Some private KSUs do have 

suitable infrastructure, but have no updated online sites or research and students cannot 

access their lectures electronically. 

It is difficult to evaluate ICT infrastructure in different universities. However, from the 

observations during the field study infrastructures were found to vary depending on the 

type of university (private/public) in favour for private and type of faculty (applied 

science /social and humanities science) in favour for applied science. Medical sciences 

faculties in general have very good ICT infrastructure. The evaluation of universities is 

performed relative to each other. In general, labs and lecture rooms lack main ICT 

infrastructure, particularly in public universities.  

E-libraries were rare and Internet services have low speed and it was difficult to reach 

valuable data and resources (researcher could not access many needed papers not only for 
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low speed but also for poor content of local libraries. For example, some SMs asked the 

researcher if it is possible to take his TU- Dresden password in order to have access to 

some valuable resources. Other express same concern,; lack of access to scientific 

journal. SMs attributed the poor research infrastructure to lack of resources and to 

boycott made by USA to Sudan and argued that Sudanese universities can have good 

relations with many universities worldwide but the efforts failed due to these barriers and 

constraints. 

It is easy to observe that Internet speed and access, as well as the ICT research structure, 

in KSUs, particularly in public universities, is not good. During one’s studies, it is 

difficult to find secondary local data in a digital format and what is available are mostly 

abstracts; meanwhile, the Internet speed is slow and it takes time to download or upload 

material. In addition, lecture rooms are not well equipped with ET tools. 

At the individual level, time pressure due to workload is the main problem mentioned by 

most interviewees. A high load of work seems to be the most important COs for using 

ICTs at the individual level. According to the interviewees, most SMs in KSUs have an 

administrative task beside teaching workloads. Moreover, in seeking to improve their 

income, some SMs work in private institutions. Therefore, they have no time to use ICTs, 

revise scientific research, or even to design electronic content. A worse financial situation 

for most SMs, particularly in public universities, prevents them from acquiring updated 

Computers and subscribing to Internet services from home. The reason for the low 

acceptance of ICTs in teaching activities is not related only to the capabilities and FFs or 

weak financial situations at the individual level (low salaries) or within the management 

(have no budget to install net services as it is a low priority). These are not the main 

reasons. The main problem hindering ICT’ acceptance is less feeling and understanding 

concerning its importance and usefulness. Some SMs are not convinced of its practical 

importance and usefulness. The problem is not only the unavailability of FFs which 

might be a major problem, but convincing of SMs to use the media. The solution is a 

matter of convincing SMs that these technologies are important, useful, and beneficial to 

education in order to use it in their practical work and eliminate misconceptions. One 

common misconception is the view that ICTs are suitable to applied sciences and 
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theoretical curriculums do not require teaching through digital technology. Some SMs 

associate fear, wariness, and caution with using ICTs, but this is connected with self-

confidence and their level of training.  

On the administrative level, administrations do not support or facilitate and encourage 

ICT, suffer from a lack of sufficient budgets to support training and ICT facilities. Most 

SMs who have good skills in Computers and the Internet acquire them through personal 

initiatives, not as a part of the university education and training system. There are many 

statistics showing that most SMs are not professionally qualified from a pedagogical 

point of view (for teaching, evaluation, using media, etc.). There are no incentives. There 

is no integration of ET and the Internet in university curriculums and many new SMs 

need requalification on how to teach using these technologies. MHESR is not supporting 

the use of ICTs (low salaries, no suitable plan, and no clear strategy followed in practice). 

The efforts to improve research infrastructure have not succeeded. There are some 

programs within HE to improve research based at KSUs such as SUIN; the programs held 

some workshops, but at the executive stage the program stopped and it ceased to exist in 

any concrete recognizable form. There is no follow up to implement administrative 

decisions and programs. 

5.2 The results of the second part: Factors influencing acceptance and 

use of ICTs among staff members in Khartoum state’s universities 

5.2.1 Introduction 

In the previous part of the thesis, the situation and variations of ICT use among SMs in 

KSUs have been investigated. In the following part, the main objective is to identify the 

important factors that influence acceptance of ICTs (Computers and Internet) among 

SMs. In addition, the TAM validity and applicability in the study context will be tested.  

Despite the high concern for ICTs in HEIs, there is little empirical research investigating 

the factors associated with the use of ICTs by SMs in Sudan. Understanding factors 

influencing SMs’ ICT use are important to enhancing its use in Sudanese HEIs, to 

removing obstacles and taking the right decisions, designing suitable plans for 
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interventions and eventually enhancing ICTs among SMs and, subsequently, among all 

academics. Fortunately, many theoretical models dealing with the factors influencing the 

acceptance of ICTs have been developed. These studies have resulted in several theories 

(Fischer, 2012), which were developed to address, explain, and predict acceptance and 

use of ICTs. Among these, TAM was selected and modified as a base model for this 

study (Venkatesh and Davis, 2000). Hofstede’s four cultural dimensions are hypothesized 

to either directly or indirectly (moderately) influence user acceptance of Computer 

mediated communication technology in the context of China (Huang, 2003). While some 

studies test the direct effect of culture on IT acceptance using the TAM model (e.g. 

Huang, 2003; .Al-Sukkar, 2005; Yoon, 2009), many others test the moderating effect of 

culture on technology acceptance based on TAM. However, the majority of the analysis 

of culture in previous research dealt with culture as a moderator, not as an external 

construct. In both ways of incorporating culture in the research models, culture is found 

to influence the core TAM constructs and relations and subsequently acceptance and use 

behaviour (Huang, 2003; .Al-Sukkar, 2005; Yoon, 2009). However, in this research, 

culture is dealt with as a main construct as well as an influential moderating factor.  

Culture cannot be surrounded or represented only by testing it as other variables. Even for 

Hofstede, culture is a special construct, not like other constructs. According to Hofstede 

(1993), According to Hofstede (1993)in Sun and Zhang, (2006), “culture is not directly 

accessible to observation. Culture is inferable from verbal statements and other 

behaviours and useful in predicting other observable and measurable verbal and non-

verbal behaviours”. Therefore, the examination of culture in this study will not be 

confined to examining the effect of culture on an individual level as a director, moderator 

construct because the study of cultural effect requires a wide perspective. Some studies 

test culture in specific organizational contexts of a country and compare that with US or 

western countries (e.g. AL-Gahtani et al., 2007; Anderson et al., 2008; Li and Kirkup, 

2008). Some studies criticized this approach (e.g. Abbasi, 2011). However, the approach 

is widely used in many studies in reasoning variations of TAM findings in specific 

countries from that of the US. Therefore, the study after comparing cultural dimensions 

of Sudan with that of the US and other western countries will use the comparison in 
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reasoning or discussing the difference and similarities between study results and prior 

studies, particularly those carried out in the USA. Following this approach provides an 

overall picture of the relationship between culture and acceptance and allows for a 

comparison of TAM studies across cultures. Analysis was divided based on culture into 

two parts: results of the analysis when culture is used as a main construct and results of 

the analysis when using culture as a moderating construct.  

5.2.2 The results of the analysis of using culture as a main construct 

In the following part the results of the study will be displayed which will follow the 

general order of most research in this field by presenting results of testing the 

measurement model and the result of the structural model. Nevertheless, before doing so 

it is necessary to show some descriptive information about the model indicators (see 

Appendix B3.)  

5.2.2.1 Descriptive statistics of the model indicators (item level): 

Appendix B3 shows the mean scores of all constructs’ items included in the study. It is 

notable that the main core constructs PU, PEU, BI and ACU for both Computers and 

Internet measures show mean scores lower than 2. For Computer items, mean score range 

between 1.38 and 1.46, 1.51 and 1.86, 1.29 and 1.32, and 1.95 and 1.29 were found for 

PU, PEU, BI, and ACU, respectively. For Internet items, mean score range between 1.41 

and 1.54, 1.64 and 1.99, 1.29 and 1.32, and 1.29 and 1.94 were found for PU, PEU, BI, 

and ACU, respectively. This indicates that most SMs strongly agree and have an overall 

positive response to the constructs. Moreover, the standard deviations for most of the 

constructs’ items are less than one, which indicates that the item scores are located 

around the mean of the scores.  

Descriptive statistics of external variables or constructs reveal different perceptions of 

SMs about the effect of SIP, CUFs, and SFs of ICTs. For instance, the score means of the 

items or indicators of SMs’ SN ranged from 1.68 to 2.04 for the Computer model and 

1.68 to 2.02 for the model of the Internet. Similarly, the IM score range of 2.34 to 3.05 

for both models of ICTs implies agreement on these items. FFs mean scores range 

between 1.83 to 2.53 and 1.90 to 2.53 for the model of Computers and the model of the 
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Internet, respectively, which suggests agreement on these factors. Whereas SMs agree on 

FFs items, they show less agreement on COs, which achieve mean ranges between 2.67 

to 3.90 and 2.32 to 3.93 for Computer and Internet models, respectively. Most SMs 

indicate high agreement on UA item questions, which expressed low, mean score items of 

these measures (items score mean range 1.50 to 2.50 for Computers and the Internet). The 

high agreement on UA items indicates that SMs in KSUs have high uncertainty, which is 

clearly shown by their demand for rules and regulations and avoidance of change.  

The mean scores for the MF index for Computers range between 2.95 to 3.09 for 

Computers and 2.82 to 3.09 for the Internet. In general, the questions concentrate on the 

evaluation of gender roles in society. The overall mean of the construct for both ICTs 

(table 5.17 and table 5.18), suggests that neither masculine culture nor feminine culture is 

dominant than the other culture in the present context of the study.  

5.2.2.2 Descriptive statistic for constructs of the models: 

Table 5.17 presented the descriptive statistics of the model of Computer constructs; the 

core TAM constructs (ACU, BI, PU, and PEU) for the Computer model achieved low 

means (0.68, 1.33, 1.4, and 1.65, respectively), which indicates high agreement. The low 

standard deviations of these constructs (less than one) demonstrate the normal 

distribution of constructs. The external constructs of SIP (SN, IM) achieved scores of 

1.87 and 2.59, which indicates high agreement on SN and moderate agreement on IM. 

The cultural dimension constructs report a neutral mean for MF (3.00), which reflects that 

SMs have no agreement on MF item questions or are at best neutral on this aspect. The 

result is slightly different from Hofstede’s description of Arabic culture (Moderately 

masculine see table 4.1 above). The cultural dimension constructs for UA report a low 

mean (1.96). This result indicates the existence of high UA behaviour among SMs. This 

primary indicator is consistent with Hofstede’s description of African and Arab courtiers, 

which are characterized by the existence of high UA culture among the populations of 

these regions (Hofstede, 1980). As to SFs, FFs score low mean (2.18) which indicates 

that SMs have a good level of agreement on the items of these constructs. On the other 

hand, most SMs have no agreement on items of computer constraints (3.21). 
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The low standard deviation (SD) for both the Computer and Internet constructs is clearly 

indicated in table 5.17 and table 5.18, respectively. A low SD indicates the normal 

distribution as less than one values, while slightly higher than one SD values suggest a 

narrow spread or distribution around the mean. Univariate normality is usually assessed 

through the review of the skewness and kurtosis, according to Kline (2005), and values 

less than 3.0 and 10, respectively, are indicative of acceptable normality. However, 

univariate skew indexes greater than 3.0 and kurtosis indexes greater than 10 are 

indicative of unacceptable non-normality  

Holmes-Smith et al. (2006) ordered normality according to the kurtosis values; less than 

one are considered negligible, and values from one to ten indicate moderate non-

normality, while values greater than ten are an indication of severe non-normality  

The skewness and kurtosis index values are presented in table 5.17 and table 5.18. The 

range of the value of skewness and kurtosis in both tables indicates that the values for all 

ICT constructs are within the normal acceptable range. Thus, skewness and kurtosis 

values reflect an acceptable degree of normality for the purposes of performing SEM, 

according to Kline (2005). 

Table 5.17. Descriptive statistics and reliability of the model of Computer constructs 
Construct 

 

 

Mean SD Skewness Kurtosis Reliability 

Value Std. 

Error 

Value Std. 

Error 
CR Cα 

ACU 1.61 0.68 1.22 0.11 0.92 0.21 0.830 0.592 

BI 1.33 0.73 3.00 0.11 10.00 0.21 0.956 0.908 

PU 1.40 0.75 2.60 0.11 8.38 0.21 0.898 0.831 

PEU 1.65 0.78 1.75 0.11 3.97 0.21 0.964 0.955 

SN 1.87 0.95 0.98 0.11 0.66 0.21 0.963 0.949 

IM 2.59 1.14 0.42 0.11 -0.60 0.21 0.946 0.913 

MF 3.00 1.23 0.04 0.11 -0.96 0.21 0.927 0.895 

UA 1.96 0.70 0.91 0.11 1.88 0.21 0.937 0.915 

FFs 2.18 0.86 0.87 0.11 1.15 0.21 0.911 0.870 

COs 3.21 0.92 -0.24 0.11 -0.41 0.21 0.925 0.903 

 

Table 5.18 shows the descriptive statistics of the model of the Internet. In general, all 

mean scores of the TAM core construct are less than the midpoint of 2.5, ranging from 

1.35 for BI constructs to 1.76 for PEU. This indicates an overall positive response to 

these constructs. Other external variables have relatively higher means, ranging from 1.81 

for SN to 2.98 this indicates that SMs have high agreement on influence of social norms 
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on their behaviour towards the internet. But semi neutral, but the cost of internet. 

Concerning, FFs, the result shows that it have low mean 1.96, which reveal high 

agreement and positive response on items of this construct. As to CUFs, while UA has a 

low mean (1.96), MF has the highest mean (2.95). This indicates that SMs have high levels 

of UA, while having semi- feminine or neutral cultural manners. This is different from 

what have been reported by Hofstede (see table 4.1 above). SMs are slightly feminine 

oriented where women are perceived to have equal roles as men. 

Table 5.18. Descriptive statistics and reliability of the model of the Internet constructs 
Construct 

 

 

Mean SD Skewness Kurtosis Reliability 

Value Std. 

Error 

Value Std. 

Error 
CR Cα 

ACU 1.68 0.64 0.42 0.11 -0.70 0.21 0.757 0.554 

BI 1.35 0.74 2.97 0.11 10.00 0.21 0.943 0.879 

PU 1.47 0.77 2.40 0.11 6.88 0.21 0.953 0.927 

PEU 1.76 0.89 1.90 0.11 6.03 0.21 0.953 0.941 

SN 1.81 0.90 1.33 0.11 1.92 0.21 0.955 0.937 

IM 2.59 1.14 0.42 0.11 -0.60 0.21 0.946 0.913 

MF 2.95 1.14 0.42 0.11 -1.00 0.21 0.935 0.907 

UA 1.96 0.70 0.91 0.11 1.88 0.21 0.937 0.915 

FF 2.18 0.88 0.87 0.11 0.93 0.21 0.950 0.893 

CO 2.98 0.85 -.05 0.11 -0.17 0.21 0.957 0.922 

 

5.2.2.3 Assessment of the measurement models 

The examination of the measurement model was assessed in terms of internal 

consistencies or reliability, CV and DV. This was done for both item and construct level. 

Reliability at items level:  

The reliability of an item is assessed by its factor loading on the underlying construct. 

According to Hair et al. (2006), an item is significant if its factor loading is greater than 

0.60. The factor loading of all items along with its construct is presented in the diagonals 

in table 5.19 and table 5.20 below, which represent Computer and Internet items, 

respectively. All item loads for model of Computers range from 0.751 to 0.9554 and all 

item loads for model of Internet ranges from 0.6184 to 0.9526, which meet the threshold 

criteria set by Hair et al. and demonstrate reliability at the item level. 

Reliability at the construct level:  
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CR (Fornell coefficient) and Cα are the two commonly used measures to test the 

reliability of research instruments at the construct level. In the present study, the internal 

consistency of the measurement model is assessed by computing both the CR and Cα. 

The results of the constructs’ reliability analyses for both Computers and the Internet are 

presented in table 5.17 and table 5.18 above, respectively. 

Results of Cα reveal that nearly all constructs for both Computers and the Internet, except 

ACU, show a value greater than 0.7, a common threshold for exploratory research. In 

general, this indicates that each construct exhibits the strong internal reliability The Cα 

coefficient for ACU of Computers and the Internet were below the recommended value; 

however, these low coefficients were acceptable in many TAM studies, but sometimes 

mentioned as aspects of limitation of the research. For example, Hu et al (2003) found 

that BI suffered low reliability in terms of Cα and argued that this may suggest potential 

limitations of these measurements in an educational context. DeVellis (1991) mentioned 

that low Cα was acceptable for exploratory studies. However, the findings of this study 

concerning low reliability of ACU measured in Cα may support the findings of Franco et 

al. (2009) and prove that relying on CR in measuring reliability is better than Cα. 

Despite this limitation, ACU for both Computers and the Internet show higher and 

acceptable CR (0.8303 and 0.7572, respectively) for both technologies. The low Cα for 

the ACU construct for both Computers and the Internet could be attributed to the fact that 

fewer items were bundled in each construct (two for Computers and three for the 

Internet). Moreover, one of the two constructs is suggested by the researcher and not 

validated by prior studies as other constructs in the models. However, accepting it is 

consistent with Bagozzi and Yi (1988), who recommend that all CRs were above the 0.60 

benchmark.  

The results of the reliability reveal that the Fornell coefficient or CR of the research 

constructs for Computer and Internet values are very high, which indicates very good 

reliability. In the model of Computers, the CR of the constructs ranges from 0.8303 for 

AU to 0.9639 for PEU, which is considered as being high. Table 5.18 shows that the Cα 
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was higher than the required value of 0.6 (Cronbach, 1951) and CR was higher than the 

recommended 0.7 (Nunnally and Bernstein, 1994). 

For the model of the Internet, the CR for the constructs ranges from 0.7572 for ACU to 

0.9567 for COs, which exceeded the recommended level. The values for all 10 constructs 

for both ICT instruments were higher than 0.757, which exceeded the recommended level 

of 0.70 for reliability. The results of the constructs’ reliability analysis for the Internet 

show that all constructs meet the above mentioned criteria. Using Cα, reliability values 

for all constructs, except ACU3, was above 0.878, which exceeded the 0.7 rule-of-thumbs 

or minimum threshold. However, because the CR of the ACU construct exceeded 0.757, 

the construct is considered reliable. Thus, the results of the reliability reveal that the CR 

and Cα of the model constructs’ values are very high, which indicates very good 

reliability. Therefore, reliability of the scales or measurement constructs of both ICTs as 

measured by CR is accepted. Franco et al. (2009) prefer using CR to Cα, reasoning that 

Cα represents a lower bound estimate of internal consistency due to its assumption of 

equal weightings of items; therefore, a better estimate can be gained using the CR 

formula (Franco et al., 2009). 

Reliability of the constructs is further confirmed by factor analysis for both the model of 

Computers and the Internet, presented in tables 5.19 and 5.20 below. Factor analysis and 

psychometric properties of the measures for questions concerning Computers (table 5.19) 

reveal that the factor loadings of items in the all ten constructs included in the study are 

all above 0.7. 
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Table 5.19. Factor analysis and psychometric properties of the measures (Computers) 

Items  ACU MF UA PEU FF IM BI CO SN PU T. 

statistic 

ACU1 0.83 0.34 0.27 0.52 0.46 0.40 0.37 0.28 0.35 0.62 10.78 

ACU4 0.86 0.33 0.31 0.49 0.53 0.39 0.34 0.37 0.36 0.38 23.43 

MF1 0.41 0.86 0.57 0.42 0.62 0.53 0.38 0.55 0.42 0.35 20.17 

MF2 0.34 0.87 0.46 0.38 0.57 0.57 0.39 0.54 0.33 0.39 21.70 

MF3 0.29 0.86 0.51 0.42 0.47 0.45 0.33 0.50 0.36 0.40 23.45 

MF5 0.34 0.89 0.61 0.49 0.58 0.56 0.39 0.61 0.43 0.44 29.34 

UA1 0.27 0.46 0.84 0.36 0.53 0.38 0.27 0.43 0.33 0.32 23.70 

UA2 0.33 0.56 0.93 0.44 0.64 0.47 0.33 0.52 0.40 0.39 52.09 

UA3 0.23 0.52 0.77 0.31 0.44 0.32 0.21 0.40 0.26 0.25 19.41 

UA4 0.32 0.64 0.91 0.42 0.55 0.42 0.28 0.45 0.35 0.34 41.86 

UA5 0.32 0.49 0.87 0.43 0.56 0.42 0.29 0.45 0.35 0.34 28.70 

PEU1 0.57 0.50 0.43 0.92 0.61 0.73 0.71 0.43 0.70 0.81 25.08 

PEU3 0.56 0.45 0.37 0.86 0.62 0.67 0.60 0.50 0.55 0.73 21.84 

PEU5 0.56 0.45 0.43 0.95 0.55 0.67 0.69 0.45 0.64 0.80 51.30 

PEU7 0.49 0.39 0.36 0.87 0.48 0.58 0.60 0.42 0.56 0.70 22.76 

PEU9 0.48 0.42 0.48 0.88 0.63 0.62 0.64 0.48 0.59 0.74 22.43 

PEU11 0.58 0.47 0.41 0.94 0.58 0.70 0.72 0.48 0.67 0.84 39.60 

FF1 0.54 0.55 0.60 0.55 0.91 0.52 0.34 0.57 0.38 0.47 36.41 

FF3 0.60 0.62 0.60 0.70 0.92 0.62 0.47 0.56 0.47 0.60 43.03 

FF6 0.39 0.39 0.45 0.40 0.75 0.37 0.24 0.44 0.27 0.34 16.54 

FF7 0.43 0.59 0.49 0.46 0.79 0.53 0.35 0.66 0.38 0.39 12.81 

IM2 0.42 0.55 0.39 0.67 0.57 0.95 0.62 0.49 0.62 0.65 49.59 

IM3 0.38 0.54 0.44 0.74 0.47 0.94 0.70 0.43 0.71 0.74 51.67 

IM4 0.49 0.60 0.47 0.60 0.68 0.88 0.47 0.61 0.51 0.60 21.75 

BI1 0.38 0.39 0.31 0.72 0.41 0.56 0.95 0.41 0.64 0.67 49.82 

BI3 0.41 0.40 0.31 0.69 0.40 0.68 0.96 0.30 0.70 0.75 69.07 

CO5 0.29 0.53 0.55 0.43 0.49 0.43 0.38 0.83 0.35 0.37 18.39 

CO8 0.33 0.54 0.44 0.43 0.58 0.49 0.30 0.85 0.33 0.35 24.53 

CO11 0.32 0.53 0.41 0.41 0.54 0.46 0.28 0.86 0.31 0.34 27.04 

CO14 0.37 0.57 0.43 0.47 0.63 0.47 0.33 0.90 0.34 0.39 34.50 

CO16 0.32 0.52 0.41 0.43 0.55 0.47 0.29 0.84 0.31 0.39 23.21 

SN1 0.38 0.37 0.29 0.65 0.38 0.65 0.70 0.29 0.90 0.62 24.42 

SN3 0.40 0.40 0.33 0.68 0.43 0.59 0.68 0.33 0.96 0.56 64.94 

SN5 0.40 0.45 0.44 0.62 0.44 0.65 0.63 0.42 0.96 0.52 63.45 

SN7 0.39 0.44 0.43 0.60 0.43 0.63 0.60 0.40 0.92 0.50 31.33 

PU7 0.54 0.31 0.26 0.55 0.40 0.37 0.41 0.38 0.22 0.75 8.73 

PU9 0.55 0.47 0.37 0.84 0.54 0.77 0.80 0.37 0.66 0.94 49.52 

PU11 0.46 0.41 0.37 0.77 0.45 0.65 0.63 0.37 0.56 0.89 24.50 

 Item loading  

 

For the Internet it is clearly visible in table 5.20 that all items load higher with respective 

factors (all measures load higher than 0.7, except ACU3, which proves significant 

loading in the t statistic) compared with other factors. Moreover, although there is 

evidence of cross loading, this is less than the construct loads with their respective loads. 
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Table 5.20. Factor analysis and psychometric properties of the measures (Internet) 
Items  ACU MF UA PEU FF IM BI CO SN PU Mean  T-

statistic 

ACU2 0.70 0.24 0.18 0.35 0.32 0.27 0.30 0.20 0.23 0.41 1.54 04.9 

ACU3 0.62 0.16 0.24 0.24 0.22 0.28 0.26 0.15 0.16 0.26 1.42 04.6 

ACU5 0.82 0.31 0.43 0.46 0.57 0.37 0.31 0.34 0.35 0.33 2.17 14.5 

MF1 0.36 0.87  0.57 0.42 0.62 0.53 0.38 0.59 0.41 0.35 2.95 18.6 

MF2 0.29 0.86 0.46 0.37 0.57 0.57 0.31 0.59 0.32 0.38 2.99 17.6 

MF4 0.27 0.91 0.57 0.47 0.53 0.52 0.38 0.61 0.40 0.43 2.82 30.7 

MF5 0.29 0.90 0.61 0.48 0.58 0.56 0.39 0.68 0.42 0.42 3.09 28.4 

UA1 0.34 0.47 0.84 0.39 0.51 0.38 0.27 0.47 0.31 0.37  1.50 25.1 

UA2 0.41 0.57 0.93 0.49 0.62 0.47 0.33 0.57 0.40 0.38 1.43 53.0 

UA3 0.28 0.52 0.77 0.32 0.42 0.32 0.21 0.47 0.26 0.30 2.49 19.4 

AU4 0.38 0.65 0.91 0.44 0.54 0.42 0.28 0.54 0.35 0.40 2.50 45.0  

UA5 0.39 0.50 0.87 0.44 0.58 0.42 0.29 0.50 0.36 0.34 1.91 26.1 

PEU2 0.49 0.50 0.42 0.90 0.58 0.73 0.71 0.42 0.69 0.82 1.69 24.0 

PEU4 0.45 0.39 0.45 0.88 0.63 0.58 0.64 0.49 0.54 0.65 1.64 27.9 

PEU6 0.49 0.42 0.49 0.90 0.62 0.62 0.64 0.44 0.58 0.70 1.60 27.6 

PEU8 0.45 0.44 0.37 0.86 0.61 0.65 0.59 0.51 0.55 0.66 1.99 23.2 

PEU10 0.45 0.46 0.45 0.94 0.56 0.67 0.69 0.53 0.65 0.75 1.80 48.5 

PEU12 0.38 0.39 0.38 0.79 0.42 0.53 0.66 0.36 0.51 0.65 1.80 16.5 

FF2 0.54 0.60 0.60 0.61 0.92 0.53 0.36 0.55 0.36 0.47 2.20 38.2 

FF4 0.47 0.52 0.49 0.56 0.86 0.46 0.31 0.47 0.31 0.41 1.90 23.2 

FF5 0.54 0.60 0.57 0.65 0.92 0.56 0.36 0.61 0.36 0.47 2.05 37.5 

FF6 0.39 0.40 0.45 0.41 0.73 0.37 0.24 0.42 0.26 0.32 2.15 15.3 

FF7 0.38 0.60 0.49 0.45 0.75 0.53 0.34 0.65 0.37 0.37 2.53 10.5 

IM2 0.36 0.55 0.45 0.73 0.44 0.94 0.69 0.46 0.70 0.76 2.34 51.1 

IM3 0.39 0.56 0.38 0.66 0.56 0.95 0.60 0.49 0.61 0.67 2.36 53.0 

IM4 0.45 0.60 0.47 0.59 0.65 0.87 0.46 0.62 0.50 0.60 3.05 21.4 

BI2 0.39 0.43 0.35 0.78 0.42 0.62 0.95 0.42 0.69 0.67 1.29 68.7 

BI4 0.37 0.34 0.25 0.62 0.31 0.59 0.94 0.28 0.60 0.67 1.32 30.2 

CO1 0.29 0.54 0.45 0.40 0.51 0.50 0.31 0.85 0.29 0.30 2.36 23.7 

CO2 0.31 0.52 0.65 0.46 0.54 0.42 0.30 0.82 0.32 0.29 2.44 21.6 

CO3 0.28 0.54 0.60 0.46 0.50 0.46 0.34 0.85 0.36 0.32 2.32 20.7 

CO5 0.26 0.54 0.55 0.44 0.48 0.43 0.33 0.83 0.34 0.31 2.67 19.3 

CO8 0.29 0.55 0.44 0.46 0.57 0.49 0.34 0.82 0.32 0.29 2.87 19.4 

CO9 0.34 0.71 0.50 0.45 0.60 0.51 0.32 0.88 0.33 0.31 3.28 29.6 

CO10 0.24 0.63 0.39 0.36 0.48 0.47 0.26 0.80 0.26 0.28 3.00 17.5 

CO12 0.20 0.59 0.44 0.41 0.43 0.39 0.29 0.76 0.30 0.28 3.78 15.4 

CO13 0.27 0.65 0.44 0.41 0.53 0.47 0.29 0.83 0.30 0.28 3.93 20.8 

CO14 0.32 0.56 0.43 0.48 0.62 0.47 0.34 0.87 0.33 0.33 3.16 23.7 

SN2 0.35 0.40 0.40 0.67 0.37 0.68 0.72 0.32 0.90 0.70 1.68 34.2 

SN4 0.31 0.38 0.36 0.64 0.36 0.54 0.62 0.30 0.92 0.56 1.73 33.3 

SN6 0.36 0.43 0.41 0.58 0.36 0.60 0.58 0.40 0.93 0.52 1.86 37.0 

SN8 0.31 0.42 0.39 0.55 0.35 0.59 0.56 0.39 0.92 0.53 2.02 33.0 

PU8 0.40 0.39 0.35 0.74 0.45 0.67 0.69 0.33 0.59 0.93 1.54 32.2 

PU10 0.42 0.44 0.37 0.75 0.47 0.70 0.62 0.34 0.60 0.94 1.41 37.1 

PU12 0.47 0.43 0.44 0.76 0.47 0.70 0.67 0.34 0.60 0.94 1.48 37.2 

  Item loading  
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Validity of research instrument 

PLS, specifically CFA was used to test the validity of the scales (in term of CV and DV). 

Table 5.19 and table 5.20 presents the factor analysis and psychometric properties of the 

measures obtained by CFA.  

Convergent validity at the construct level: 

Applying the previous criteria, the results demonstrated that AVE for all Computer 

constructs are higher than 0.5, in fact ranging between 0.6755 for COs to0. 9159 for BI 

(see table 5.21) which proves the CV of the scales. The CV of the model is also 

confirmed for Internet constructs in table 5.22 as values of AVE range between 0.6591 

for COs and 0.8914 for BI, which exceeded the recommended value (0.5) of the model 

constructs.  

Since the values of validity were above the recommended thresholds, the scales for 

evaluating the constructs were deemed to exhibit satisfactory CV. Higher scores of 

reliability of the Computer and Internet constructs are displayed in table 5.17 and 5.18 

above, also indicating satisfactory CV. 

Convergent validity at item level 

In confirmatory factor analysis by PLS, CV proves if a measurement, loads highly (with a 

coefficient above 0.60) or very significantly (if its t-values are within the 0.01 levels of 

their assigned construct) (Gefen and Straub, 2005; Yoon, 2009). At the item level, CV is 

acceptable when items loading on their associated factors are well above 0.5 (Hair et al., 

2006). The results of the factor analysis show for Computers and the Internet (tables5. 20 

and 5.19) that all items loaded in their own constructs higher than0. 7 and higher than 

0.618 for both Computers and the Internet, respectively, which proves the CV.  

Discriminant validity at the item level 
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In table 5.19 and table 5.20, CFA and psychometric properties of the measures for 

Computers and the Internet are presented. One can clearly observe that the loadings of 

items with their respective constructs are higher than the cross-loadings of the items with 

other constructs for both Computers and the Internet (horizontal). Moreover, the results 

for the items reveal that all item loadings greater than 0.70 are considered acceptable 

(Fornell and Larker, 1981) and prove the CV of the research instruments’ constructs.  

Thus, the DV criteria at the item level are met for Computer and Internet scales, as table 

5.19 and table 5.20 reveals that all the question items load highly on its respective 

construct compared to its load with other constructs. All items meet this guideline with no 

exception. All items load more than. 8, with a few exceptions above 0.75 for UA3, FF6, 

and PU7.  

Concerning the Internet, the factor loading of all the items with its constructs are higher 

than 0.7 (see Fornell and Larker, 1981) for all measures, except 0.618 for ACU3 

constructs. Although ACU3 loading (0.618) did not cross-load, the items did meet the 

threshold criteria set by Hair et al. (2006). It was decided therefore to retain it also in the 

analysis. It can be argued that item reliability ranged from 0.76 to 0.96, which exceeded 

the acceptable value of 0.50 recommended by Hair et al. (1992). Moreover, the data show 

that all the measurement items loaded significantly on their respective latent constructs (t-

statistic indicates high significance 0.01 to. 001) which demonstrate reliability at the item 

level according to Franco et al. (2009) and Al-Gahtani (2007). Thus suggesting the 

research instrument exhibited satisfactory CV and DV with respect to Computer and 

Internet questions. 

Discriminant validity at the construct level 

The other way to assess DV, is satisfied if all indicators, load more highly on their own 

constructs (on the diagonal) than on other constructs. The AVE and the variance shared 

between a particular construct and other constructs in the model are listed in table 5.21 

below. Applying the criteria of assessing DV for Computer and Internet constructs in the 

model proves a high degree of validity. For example, Computer constructs (table 5.21) 
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reveal the square root of the average variance extracted (AVE) of each construct in the 

diagonal range (between 0.822 for Co to 0.957 for BI) is larger than inter correlations 

with the other constructs.  

 

Table 5.21. Discriminant and convergent validity of research constructs (Computers) 
Construct AVE PU PEU BI ACU IM SN CU CO FF 

UA FM 

PU 0.7464 0.864          

PEU 0.8166 0.854 0.904         

BI 0.9159 0.742 0.733 0.957        

ACU 0.7099 0.585 0.598 0.414 0.842       

IM 0.8528 0.720 0.733 0.651 0.466 0.923      

SN 0.8665 0.481 0.637 0.673 0.421  0.615 0.930     

CU UA 0.7478 0.389 0.457 0.322 0.342 0.470 0.395 0.865    

MF 0.7592 0.494 0.427 0.410 0.397 0.607 0.445 0.617 0.871   

CO 0.6755 0.422 0.501 0.366 0.375 0.544 0.381 0.522 0.627 0.822  

FF 0.7211 0.544 0.639 0.421 0.586 0.610 0.450 0.633 0.642 0.642 0.849 

AVE average variance extracted  square root of AVE 

The variance shared between a particular construct and other constructs ranges between 

0.322 for the correlation between UA/BI, to0. 854for the correlation between PEU/PU. 

All constructs share more variance with their indicators than with other constructs, which 

implies that the constructs were empirically distinct. 

Table 5.22 below shows also that the square root of the average variance extracted ranges 

between0. 716 for ACU to 0.944 for BI for each construct, which is higher than the 

variance shared between this construct and the other ones.  

The variance shared between a particular construct and other constructs ranges between 

0.320for the correlation between UA/BI, to 0.805for the correlation between PEU/PU. In 

both tables the comparison of the squared root of AVE for each construct with the inter 

correlation with other constructs shows that the squared root of AVE of each construct is 

higher than correlations with other constructs, which demonstrates robustness and an 

acceptable validity of the research constructs. In general, although Computer and Internet 

constructs show relatively high degrees of correlations between constructs, these 
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correlations are less than the square root of the average variance extracted (AVE) of each 

construct (in the diagonal), which proves the DV of the research instruments’ constructs. 

 

Table 5.22. Discriminant and convergent validity of research constructs (Internet) 

AVE average variance extracted  square root of AVE 

Since both criteria at the items and constructs level for both Computers and the Internet 

were met, it can be concluded that the constructs exhibited adequate DV across both ICT 

technologies and the questionnaire was well designed and has an acceptable reliability 

and validity. 

In conclusion, CV and DV for all constructs (for both Computers and the Internet) are 

supported. The measurement model proved to be valid, with adequate CV and DV for the 

measurements of all the constructs. The psychometric results of reliability and validity 

suggested that the measurement models were acceptable and valid. The assessment of 

measurement models proves the possibility to use the questionnaire to assess the 

structural model. After assessing the measurement instrument by testing reliability, CV, 

DV and assuring the research instrument validity and reliability, the study can proceed 

further to assess the structural model. 

5.2.2.4 Assessment of the structural models 

In this part, the validity of the model and testing of the research hypotheses is performed 

by examining the path coefficients represented as standardized β. The predictive power of 

Construct AVE PU PEU BI ACU IM SN CU CO FF 

UA MF 

PU 0.8720 0.934          

PEU 0.7732 0.805 0.879         

BI 0.8914 0.706 0.745 0.944        

ACU 0.5131 0.460 0.513 0.404 0.716       

IM 0,8527 0.738 0.718 0.638 0.431 0.923      

SN 0.8398 0.639 0.670 0.684 0.344  0.663 0.916     

CU UA 0.7480 0.414 0.483 0.320 0.417 0.468 0.366 0.865    

MF 0.7815 0.447 0.497 0.414 0.341 0.614 0.440 0.626 0.884   

CO 0.6591 0.361 0.519 0.375 0.340 0.556 0.379 0.490 0.697 0.812  

FF 0.7041 0.493 0.647 0.388 0.561 0.585 0.393 0.623 0.646 0.634 0.839 
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the model was assessed by the results of the explained coefficient of determination. 

Findings concerning both Computer and Internet structural models are presented below: 

 

Finding of research structural model  

Before testing the research hypotheses, the validity and applicability of the research 

structural model are tested for both Computers and the Internet. The coefficients of the 

causal relationships between constructs of the structural models for Computers and the 

Internet are examined. 

5.2.2.5 Results of the research structural model of Computers 

The results of path coefficients, coefficients of determination (R²), and results of the test 

of the hypotheses (T test and P vales) of the structural model of Computers are presented 

in figure 5.3. The PLS test helps in detecting the path coefficients of different relations 

and whether the relation is significant or not. Generally, a high coefficient indicates a 

significant effect or relation; for example, the relation between PEU and PU (0.737) 

denotes the strongest significant positive effect (p<0.01) and is shown by a red arrow. A 

strong positive significant relation was also recognized with regard to the relation 

between the FF/AU, PU/BI, SN/BI, UA/PEU, and MF/PEU. However, IM also has a 

positive significant relation with PU. Other path coefficients have low values and 

insignificant relations, which are shown by black dotted arrows. The coefficient of 

determination (R²) indicates that the modified adopted TAM model for Computers, 

explains about66. 1% of the BI to use variance and 37.8% of ACU variance. In other 

words, 37.8% of variance in the SMs ACU of Computers can be explained by the 

influence of BI and SFs. About 66.1% of variance in BI could be explained by other 

independent variables (namely PU, PEU, IM, SN, and culture), which are higher than the 

average level of prior TAM studies regarding intention to use (e.g. Venkatesh and Davis, 

2000; Venkatesh and Morris, 2000; Davis, 1989; Davis et al., 1989; Venkatesh et al., 

2003). 
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Figure 5.3. Structural model of Computer acceptance 

The study also found that 75.2% of variance in PU could be explained by PEU and other 

external variable (specifically IMand CUFs). Moreover, 28.1% of variance in PEU can be 

explained by external factors, particularly SMs’ cultural beliefs. With regard to 

Computers, PU is found to have significant strongly positive effect on BI. PEU has a 

significant strongly positive effect on PU. However, unlike the original TAM, PEU has 

no direct relation with BI and only an indirect relation through PU. Thus, the findings of 

the Computer acceptance model support and are in line with recent literature, which 

found that the influence of PEU on the acceptance of ICTs is only indirectly through 

perceived usefulness. This implies that the core hypotheses of TAM could be consistent 

in the context KSUs.  

Unlike TAM2, SNs is found to have no direct significant effect on PU. Nevertheless, SNs 

is found to directly and strongly influence BI or acceptance of Computers among SMs. 

CUFs of KSUs’ staff (operationalized by Hofstede’s dimensions) are found to influence 

their acceptance of Computers through PEU. As suggested by SIMTU (Fulk et al., 1990), 

SFs are found to directly and strongly influence Computer ACU. Precisely, SFs are found 
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to have a partially positive effect and a partially negative effect. Whereas FFs has, a 

direct strongly positive influence on SMs’ Computer ACU, COs are found to have an 

insignificant negative effect on SMs’ Computer ACU. Mainly SMs’ ACU of Computers 

is found to be influenced directly and positively by FFs and BI. Figure 5.4 shows path 

coefficients and coefficients of determinations (R²) for the Internet model. 

5.2.2.6 Results of the research structural model of Internet 

Figure 5.4 below shows the model path relations, coefficient of determinations as well as 

results of hypothesis test of structural model of Internet 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.4. Structural model of Internet acceptance  

The structural model for Internet use among SMs shows that a strong significant positive 

influence exists between the following relations: PU/BI, PEU/PU, and FFs/ACU. CUFs 

(UA, MF) /PEU, SNs/BI, and IM/PU. Unlike the results of the computer model, a 

significant positive influence between PEU/BI is detected. The findings have emphasized 

the TAM core variables and relations. The analysis of the coefficient of determination 

(R²) reveals that 63.3% of the variance of BI can be explained by external factors, mainly 
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PU, PEU, and SNs. While 70.7% of variance in SMs’ PU of Internet can be explained by 

their PEU, SNs IM and CUFs. 29.6% of variance in Internet PEU can be explained by 

other factors, notably CUFs in terms of UA and MF. Lastly, 35.9% of the variance in 

SMs’ use of the Internet can be explained by the model constructs. 

5.2.2.7 Results of hypothesis testing 

Table 5.23 presents the results of hypotheses testing of the model of Computers and the 

decision to accept or reject the hypotheses. The Table 5.23 shows that most of the 

structures proposed major hypotheses and their sub hypotheses have been supported. A 

few of them did not find significant under P > 0.05, such as COs/ACU, which found to 

have a negative influence, but insignificant in affecting SMs’ use and acceptance of 

Computers in the study context. 

Table 5.23. Results of hypotheses testing, model of Computer acceptance 
Hypothe

ses 

Independent Independe

nt 

β T-value P-value Decision 

H1a PU BI 0.416 2.291 P < 0.5 Supported  

H2a PEU PU 0.737 6.724 P <0.001 M Supported  

H3a PEU BI 0.122 0.715 P > 0.05 Rejected  

H4a BI ACU 0.207 2.258 P <0.01 M Supported  

H5a SN BI 0.373 2.246 P < 0.01 M Supported  

H6a SN PU -0.052 0.865 P > 0.05 Rejected  

H7a IM PU 0.235 1.769 P < 0.05  Supported  

H8a UA PU -0.033 0.710 P > 0.05 Rejected  

H9a UA PEU 0.246 4.158 p< 0.001 H Supported  

H10a MF PU -0.006 0.113 P > 0.05 Rejected  

H11a MF PEU 0.342 3.835 P< 0.001 H Supported  

H12a FF ACU 0.523 4.978 P <0.001 H Supported  

H12a CO ACU -0.038 0.459 P > 0.05 Rejected  

T (0.001; 499) = 3.1066446; t (0.01; 499) = 2.33384395; t (0.05; 499) = 1.64791298 (based on t (499), 

one-tailed test) p < 0.001 (based on t (499), one-tailed test). H = highly, M = moderately  

CUFs influencing through PU has also been rejected. Surprisingly, the hypothesis that 

SIP among SMs has a positive effect on the PU of Computers has been rejected. This 

hypothesis is one of the main hypotheses, which is inconsistence with TAM, and the 

findings should be explained and interpreted, a task that will be handled in the discussion 

part of the results. The finding indicates the validity of the structural model of Computers 

in explaining the acceptance of Computers among KSUs’ SMs.  
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In table 5.24, the results of the hypothesis testing of the model of the Internet acceptance 

and decision of their acceptance or rejection are highlighted. The testing of the 

hypotheses of model of the Internet presented in table 5.24 indicates similar results with 

regard to the structural model of Computers with a minor difference in degree of 

supporting or rejecting of the hypothesis. The hypothesis that SFs (mainly CO) have 

influence in SMs’ ACU of the Internet has been rejected. The hypothesized effect of 

CUFs on SMs’ perceived usefulness of the Internet is also rejected. 

Most hypotheses in structural models are significantly supported by the statistical results, 

for both Computers and the Internet. It is reasonable to accept that the modified adopted 

TAM proposed in this study could help in better understanding and predicting Computer 

and Internet acceptance among SMs.  

The model is valid and could be extended and developed. Further discussion of these 

findings, particularly with regard to effect of CUFs, SIP, and SFs, will be the issue of the 

next section. Discussion, interpretation, and agreement or disagreement with previous 

findings will be detailed in chapter six.  

The measurement model has proven valid, with satisfactory CV and DV with respect to 

the measurements of all the constructs. The TAM is valid and applicable in the context of 

Sudan; specifically, it could be used to predict Computer and Internet use among SMs in 

KSUs. The model is powerful in explaining the factors influencing the acceptance of 

ICTs among SMs, with the main construct of the model (PU, PEU, and BI) explaining 

most of the variance in the suggested model. 

SFs have both positive and negative effects on SMs’ use of ICTs. While the total effect of 

the COs is found to be negative and insignificant in affecting the acceptance of ICTs, FFs 

is found to have a significant positive effect in enhancing acceptance of ICTs among 

SMs. SNs are found to influence the acceptance and use of ICTs among the SMs only 

through affecting their intention to use ICTs. SMs’ CUFs (UA and MF) influence their 

acceptance of ICTs only through their PEU. 
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Table 5.24. Results of hypotheses testing, model of Internet acceptance 
Hypothe

ses 

Independ 

ent 

Depend 

ent 

β t-value P-value Decision 

H1b PU BI 0.218 1.929 P < 0.5 Supported 

H2b PEU PU 0.542 4.627 P <0.001 M Supported 

H3b PEU BI 0.370 3.203 P < 0.001 H Supported 

H4b BI ACU 0.231 2.599 P <0.01 M Supported 

H5b SN BI 0.297 2.713 P < 0.01 M Supported 

H6b SN PU 0.083 1.299 P > 0.05 Rejected 

H7b IM PU 0.332 2.898 P < 0.01 M Supported 

H8b UA PU 0.004 0.058 P > 0.05 Rejected 

H9b UA PEU 0.284 4.860 p < 0.001 H Supported 

H10b MF PU -0.065 0.940 P > 0.05 Rejected 

H11b MF PEU 0.320 3.601 P < 0.001 H Supported 

H12b FF ACU 0.522 5.553 P < 0.001 H Supported 

H13b CO ACU -0.078 1.078 P > 0.05 Rejected 

T (0.001; 499) = 3.1066446; t (0.01; 499) = 2.33384395; t (0.05; 499) = 1.64791298 (based on t (499), 

one-tailed test). A p < 0.001 (based on t (499), one-tailed test). 

Studying the effect of culture as main constructs that influence PU and PEU, shows that 

the MF has a positive significant influence on PEU. McCoy et al. (2005), who asserted 

that individuals who have high UA seek simplicity and clearness in procedure or rely on 

rules, may support the strong positive relation between UA constructs and SMS’ PEU. 

Thus, to reduce the high UA, SMs in KSUs culturally seek to increase their using of 

Computers and the Internet if they perceived that these technologies are simple and ease 

to use.  

Table 5.25 shows the total effect of the constructs on the ACU and the intention to use 

ICTs. It is evident that SFs, specifically FFs, exercise more influence to enhance SM use 

of ICTs.  

It is clearly evident that PU and PEU are responsible for most of the variance in BI for 

Computers (42% and 43% of BI, respectively), and the two account for 84% of the total 

effect in BI. Results for internet structural model, BI influenced mainly by PU and PEU, 

which responsible for 0.489 and 0.218. of the variance in BI respectively. FFs is found 

responsible of more than 52% of the total effect in ACU.  
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Table 5.25. Total effect for Computer and Internet structural model 

 

5.2.3 Results of analysis of culture as moderating variables 

Culture is mostly used as a moderating factor in TAM studies (e.g. Sun and Zhang, 2006; 

Yoon, 2009; Franco et al., 2009;Srite and Karahanna, 2006). Prior studies show that culture 

is a significant moderating variable in a user’s technology acceptance. Most of the studies 

that empirically tested the cultural effect based their studies on the traditional TAM 

model (Im et al., 2008). 

5.2.3.1 Assessment of measurement models (culture as moderating variables) 

The multi-group analysis (MGA) method was performed to examine the moderating 

effect of cultural constructs. MGA allows for the obtaining of the indirect exploratory 

effect of the moderators. 

To assess the model using culture, as a moderating variable within the group level 

requires splitting the data according to (high and low) UA or to (MAS and FEM) MF 

dimension. In line with prior studies that used this approach, in the present study the 

sample was initially splited into desired groups using the median split method (subsample 

e.g., high n= 421 and low n= 106 for UA and masculine n= 264 and feminine n= 263 for 

MF dimension). The path-relationships of exogenous latent variable(s) are retreated with 

endogenous latent variable(s) using one subsample each time. 

 

Constructs Computers Internet 

BI ACU BI 

 

ACU 

BI  0.207  0.231 

PU 0.416 0.086 0.218 0.050 

PEU 0.428 0.089 0.489 0.11 

SN 0.351 0.073 0.315 0.073 

IM 0.098 0.020 0.072 0.017 

MF 0.144 0.030 0.142 0.033 

UA 0.091 0.019 0.139 0.032 

FF  0.523  0.522 

Co  -0.038  -0.078 
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Each model considered to be acceptable in terms of validity (DV and CV) and reliability 

(Cα and CR) requires new assessments of the measurement model in each case. The 

results of the assessment model using the UA and MF index show weakness in some 

indicators’ and constructs’ reliability and validity compared with the original model (see 

table 5.26 and table 5.27 below). In general, however, good reliability and validity of 

model constructs were obtained. Thus, the results allow for proceeding to the next step of 

assessment of the structural model.  

Table 5.26. Validity and reliability of structural model of Computers according to UA 
Construct High UA (n = 321) Construct Low UA (n = 206) 

AVE √ AVE CR AVE √ AVE CR 

ACU 0.852 0.923  0.920 ACU 0.552 0.743 0.684 

CO 0.693 0.832  0.900 CO 0.799 0.894 0.952 

FF 0.652 0.807  0.879 FF 0.806 0.898 0.943 

IM 0.789 0.888  0.918 IM 0.893 0.945 0.962 

IN 0.896 0.847  0.945 IN 0.945 0.974 0.972 

PEU 0.765 0.875  0.952 PEU 0.880 0.938 0.978 

PU 0.749 0.865  0.899 PU 0.760 0.872 0.900 

SN 0.852 0.923  0.958 SN 0.888 0.942 0.969 

 

Table 5.27.Validity and reliability of structural model of the Internet according to MF 
Construct Mas (n = 264) Construct Femi (n = 263) 

AVE √ AVE CR AVE √ AVE CR 

ACU 0.701 0.837 0.824 ACU 0.712 0.843 0.832 

CO 0.687 0.829 0.916 CO 0.809 0.899 0.955 

FF 0.708 0.841 0.903 FF 0.736 0.858 0.917 

IM 0.761 0.872 0.905 IM 0.885 0.941 0.958 

IN 0.598 0.773 0.722 IN 0.999 0.999 0.999 

PEU 0.796 0.892 0.959 PEU 0.835 0.914 0.968 

PU 0.781 0.884 0.915 PU 0.742 0.861 0.894 

SN 0.659 0.812 0.878 SN 0.933 0.966 0.982 

 

5.2.3.2 Assessment of the structural model (culture as moderating variables) 

In this second step, the bootstrap method is applied (900 times) and a re-sample of 520 

cases was performed to obtain the standard error of the structural paths in subsamples 

under consideration.  

Statistically, there are two methods to test the moderating effect; the first being the 

interaction method, which is suitable for non-discrete or continuous moderators. This 

approach has no drawbacks, as long as the predictors and moderator variables are 

modelled with the reflective indicators. However, if one of the two constructs is 
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operationalized with the formative indicators, then this approach is suboptimal (Chin et 

al., 2003; Eberl, 2010). The second method to test moderating effects is MGA, which is 

used when the moderator is a categorical or discrete construct. According to Henseler and 

Fassott (2010), MGA is widely suggested if either independent or moderator variable is 

categorical in nature. Since the cultural moderator in the study is discrete/categorical in 

nature and all predictors were measured on reflective indicators, the MGA is the most 

appropriate approach concerning the interaction effect. MGA has been used recently by 

many studies (e.g. Abbasi, 2011; Franco et al., 2009).  

The objective of performing MGA was to confirm whether the paths between groups 

were significantly different or not. The presence of significant difference among the 

groups suggests that the moderator does have an effect on the path strength and direction 

(Franco et al., 2009). 

Lastly, a third step tested for the significance by performing a t-test between the two 

groups. The study uses the non-parametric test of Smith-Satterthwait to test the 

significant differences between two groups. This requires using the standard errors 

obtained for each path and the differences between the path estimators, which were 

calculated by applying an Excel program. 

5.2.3.3 The results of using UA as moderating variables 

Table 5.28and table 5.29 below shows the results of using UA as a moderating factor for 

Computers and the Internet, respectively. The estimated path relations for the overall 

model without moderating as well as the sub-model low and high UA are presented. 

Significant relations in the model are detected from P-values without signs and, in case of 

non-significant relations, “n.s.” is written 

The highest significant path in both groups is between PEU and PU. According to TAM 

and TAM related studies, this path is strong and produces significant results. Most of the 

path relations in sub-model were high UA and similar to the overall sample model 

without exceptions. Within the low UA sub-model most of the relations were different 

from the overall sample model. This path includes PU-BI, PEU-BI, SN-BI, and BI-ACU. 
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The results support Hofstede description that the society of SMs characterized by high 

UA (see table 4.1). That Within the low UA model the highest significant path was 

between the SN-BI (β0. 8031, t= 12.928) and the lowest one was between PEU-BI (-

0.0051 and t = 0.097). 

The results of the analysis indicate that PU-BI is a significant path in the whole model as 

well as in subgroup models (high and low). These results are consistent with those of the 

TAM, which revealed that in both groups the outcome performance or perceived 

usefulness of Computer technology is the leading factor to accept the Computer 

technology over perceived ease of use, which is insignificant in the whole and subgroups. 

However, a significant difference exists between the two subgroups. In the high UA 

group the path PU-BI seems more strongly significant than in the low UA group. 

A significant negative moderating difference was found in the path relation SN-BI, which 

was found more strongly significant with the low UA group than the high UA group. 

Similar results were obtained with regard to the model of the Internet (see table 5.29 

below) where the same negative moderating effect was detected concerning relationship 

IM-PU. 

A positive significant moderating effect is detected between the two subgroups with 

regard to the relation between BI-ACU. Whereas the relation is found to be positive and 

significant in the high UA group, the relation is found to be negative and insignificant in 

the low UA group. A similar result was detected with regard to the model of the Internet 

(see table 5.29 below).  

The study found that there is a moderating significant difference in FF-ACU between the 

group with high and low UA (t = 1.68). The relation seems to be strong (0.6179 and t = 

5.78) and more significant for the high UA group compared with the low (0.4438 and t= 

5.72). Thus, a positive significant moderating effect was found to influence FF-ACU 

relations. 

In essence, MGA reveals that the two subgroups differ significantly in most (five) of the 

relationships. Specifically, there is a significant difference between high and low UA 
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groups concerning PU-BI, SN-BI, IM-PU, BI-ACU, and FF-ACU. These differences 

prove the moderating effect of UA on Computer acceptance and use. The moderating 

effect of UA affects the direction and strength of these relationships.  

Table 5.28. Structural relations and path significance difference for model of Computers 

(UA as moderator) 

n.s. = insignificant relation 

The test of differences between the two subgroups reveals that the path PEU-BI was 

significantly different between the two groups. Specifically, the path PEU-BI has positive 

relations and was highly significant in the high UA group (β=0. 5433 and t=3. 44), but 

has negative relations and was insignificant in the low UA group (β=0. 0051 and t=0. 

097).  

Thus, the path coefficient PEU-BI has greater influences in the high UA group than in the 

low UA group. One of the major differences in the two sub-models was in the 

relationship between BI and ACU. In the high UA group this relationship was found to be 

positive and significant (with β=0. 3206 and t=4. 315), while in the low UA it was found 

to be negative and significant (β=-0.1356 and t=2043).  

Path Overall 

n=527 

β (P-value)  

R²  High UA 

n= 321 

β (P-value)  

R²  Low UA 

n= 206 

β (P-value)  

R²  (T-value) test 

Smith  

 

PU – BI 0.4157  

(2.319)  

0.661  0.6613  

(3.184)  

0.545  0.1744  

(2.622)  

0.955   2.233 
 

PEU - BI 0.1220  

(0.722) n.s. 

-0.0630  

(0.326) n.s. 

-0.0194  

(0.269) n.s. 

0.2102 n.s. 

SN– BI 0.3733  

(3.133)  

0.2211  

(2.602)  

0.854  

(7.978)  
-6.872  

SN– PU -0.0551  

(0.796) n.s.  

0.75  -0.0110  

(0.4989) n.s.  

0.758  -0.0284  

(0.168) n.s.  

0.846  0.102 n.s.  

IM – PU 0.2223 

(1.968)  

0.0955 

(2.108)  

0.4240 

(3.438)  
-2.501 

PEU - PU 0.7294  

(6.346)  

0.8081  

(13.614 )  

0.5775  

(3.381)  

1.325 n.s.  

BI - ACU 0.2074  

(2.109)  

0.378  0.2803  

(2.9286)  

0.591   -0.0373  

(0.812) n.s. 

0.257  2.991  

FF - ACU 0.5233 

(4.626)  

0.6197 

(5.787)  

0.4438 

(5.722)  
1.687 

CO - ACU  -0.0379 

(0.4373) 

n.s. 

-0.0317 

(0.469) n.s. 

0.0922 

(1.580) n.s. 

1.386 n.s. 
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Table 5.29.Structural relations and path significant difference for the Internet model (UA 

as a moderator) 

n.s. = insignificant relation 

In conclusion, the results of the MGA show that using UA as a moderator to the model 

structural relation (table 5.29 above) shows that there is a significant difference between 

the two subsample groups in three paths (SN-BI, PEU-BI, and BI-ACU) using the non-

parametric test of the Smith-Satterthwait test (last column). 

This proves the moderating effect of UA and proves that culture influences these 

dependent and independent construct relations and directions. Therefore, UA is a strong 

moderating factor that affects SM acceptance and use of the Internet in KSUs. 

5.2.3.4 The results of using MF as a moderating variable 

Table 5.30 and table 5.31 reveal the results of testing MF as a moderating factor for both 

structural models of Computers and the Internet, respectively. The relationship between 

PU-BI in the Computers model is significant in both sub-samples; however, PU has a 

negative direct effect on BI to use in the masculine group. There is a significant positive 

relationship between PEU-BI in both MAS and FEM subgroups. However, a significant 

difference regarding the relationship PEU-BI was found between the two groups. In the 

Path  Overall 

n=527 

β(P-value) 

R² 

 

High UA 

n= 421 

β (P-value) 

R² Low UA 

n= 106 

β(P-value) 

R² (t-value) 

test 

Smith 

PU - BI 0.217 

(1.931) 

 

 

0,63 

0.2399 

(2.024) 

 

 

0.59 

0.2118 

6.6779  

 

 

0,92 

 0.229 

n.s. 

PEU-BI 0.372 

(3.695) 

0.5432 

( 3.440) 

-0.0051 

(0.097)n.s. 
4.096 

SN- BI  0.297 

(2.644) 

0.1969 

(2.023) 

0.8031 

(12.928) 
- 5.25 

SN- PU  0.081 

(1.325) n.s. 

 

 

0,71 

0.0821 

(1.44) n.s. 

 

 

0.68 

0,0651 

(0,881) n.s. 

 

 

0,80 

0.182 

n.s. 

IM - PU 0.299 

(2.726) 

0.2684 

(2.471) 

0.4042 

(4.700) 

-0.262 

PEU - PU 0.537 

(4.844) 

0.5432 

(4.692) 

0.5129 

(4.843) 

0.191 

n.s 

BI-ACU 0.231 

(2.717) 

 

 

0,36 

0.3206 

(4.315) 

 

 

0,53 

-0.1356 

(2.043) 

 

 

0,30 

4.677 

FF - ACU 0.522 

(5.786) 

0.6140 

(6.457) 

0.6446  

(10.741) 

0.060 

n.s 

CO- ACU -0.08 

(1.048) n.s 

-0.084 

(1.19) n.s 

-0.0248 

(0.543) n.s 

0.706 

n.s 
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masculine group the PEU seems to influence PU more forcefully and strongly than in the 

feminine group. 

Table 5.30. Structural relations and path significant differences for the model of 

Computers (using MF as a moderator). 
Path  Overall 

N=527 

β (P-value)  

R²  Mass 

N1= 264  

β(P-value)  

R²  Fem 

N2= 263  

β (P-value)  

R²  (t-value) 

test  

Smith 

PU - BI  0.4157  

(2.319)  

 

 

 

0.661  

-0.3769  

(2.965)  

 

 

 

0.22 

0.7216  

(5.160)  

 

 

 

0.94 

-5.814  

PEU - BI 0.1220  

(0.722) n.s. 

0.6701  

(4.588) 

0.2268  

(1.834) 

3.586 

SN - BI 0.3733  

(3.133) 

0.0614  

(1.669) 

0.0490  

(1.566) n.s. 

0.2569 

n.s.  

SN - PU -0.0551  

(0.796) n.s. 

 

 

0.75  

-0.2843  

(2.545)  

 

 

0.73 

0.1445  

(2.742)  

 

 

0.80 

-3.472  

IM - PU  0.2223 

(1.968)  

0.2835 

(4.039)  

0.0683  

(1.644)  
2.637 

PEU - PU  0.7294  

(6.346)  

0.7398  

(12.361)  

0.7031 

(10.96) 

0.418 n.s. 

BI- ACU 0.2074  

(2.109) 

 

 

 

0.38 

0.0529  

(0.9683)  

 

 

 

0.33 

0.2425  

(4.114)  

 

 

 

0.52 

-2.361  

FFs - ACU  0.5233 

(4.626)  

0.656 

(5.480 

0.3226 

(4.217 
2.349 

COs -ACU   -0.0379 

(0.4373) n.s. 

-0.2974 

(2.788)  

0.2615 

(3.048)  
-4.083 

 

The same results were obtained concerning the model of the Internet (table 5.31 below). 

 

Somewhat similar results were detected with regard to the moderating effect of MF on 

the relation between PEU and BI in the model of internet (table 5.31 below). The results 

reveal that MF has a positive significant moderating effect on path PEU-BI for both 

models of Computers and Internet.  Concerning the effects of SIP, a significant difference 

between the two groups was detected in MGA. While SN was found to have a significant 

negative influence on PU in the masculine sub-group, it was found to have a significant 

positive influence on the feminine group (table 5.30 above). A similar and typical result 

was obtained concerning the moderating effect of MAS in the model of the Internet (table 

5.31 below). The non-parametric t-test revealed that the two subgroups were different at 
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path SN-PU for both Computer and Internet technology. Specifically, the path SN-PU 

was highly positively significant in the feminine group and was negatively significant in 

the masculine group. Overall results indicate that MF has negative significant moderating 

effect on SN-PU in both ICT models.  

Surprisingly, perceived IM was found to have a positive moderating influence on PU in 

both groups, but the influence is stronger in the masculine group compared with the 

feminine subgroup in both ICTs (table 5.30 above). The same is true with regard to the 

model of the Internet (table 5.31 below). This reveals that MF has a positive moderating 

effect on the path IM-PU for both models. 

A significant difference between the two subgroups was detected concerning the relation 

between BI-ACU (t = -2.361) for the model of Computers. This indicated that MAS has a 

negative moderating effect on BI-ACU.  

A significant difference between the two groups was found to exist as to the SFs. FFs 

seems to positively influence ACU more strongly in masculine groups than feminine 

groups (have a positive moderating effect in model of computer). Whereas in both 

Models, COs seem to negatively and significantly influence the masculine group, it 

positively and insignificantly influences the feminine group. The results of using MF 

dimensions as a moderating factor to the structural path of the model of the Internet (table 

5.31 above) prove that MF is a strong moderating factor for most model relations. The 

non-parametric test of the Smith-Satterthwait test shows a significant difference between 

the two groups concerning most structural relations or paths. SMs attached very little 

importance to SIP in terms of improving status or profile and influence of others (IM-PU 

and SN-BI) in the feminine group. This finding contradicts with the argument that 

feminine individuals tend to be more socially oriented. With regard to the Internet, SMs 

seem to attach very little importance to COs-ACU and FF-ACU and to some extent to BI-

ACU in the masculine group. SMs in the masculine subgroup seem to pursue their 

objectives and success rather than being concerned with Cos and FFs. 
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5.31. Structural relations and path significant difference (Internet model) using MF as a 

moderator 
Path Overall 

n=527 

β (P-value) 

R² Mas 

n=264 

β (P-value) 

R² Fem 

n=263 

β (P-value) 

R² t-value 

test 

Smith 

PU - BI 0.217 

(1.931) 

0.633 -0.3790 

(2.969) 

0.39 0.8849 

(6.886)  

0.91 -6.979 

 
PEU - BI 0.372 

(3.695) 

0.6597 

(4.259)  

0.0849 

(0.810) n.s. 
 3.074 

SN- BI 0.297 

(2.644) 

0.0968 

(1.729) 

-0.0135 

(0.268) n.s. 

1.462 

n.s. 

SN- PU 0.081 

(1.326) n.s. 

0.705 -0.1710 

(2.405) 

0.413 0,1261 

(2.366)  

0.902 -3.344 

IM - PU 0.299 

(2.726) 

0.3174 

(3.712)  

0.0498 

(1.197) n.s. 
2.814 

PEU - PU 0.537 

(4.844) 

0.4698 

(4.665) 

0.7943 

(12.392) 
-2.718 

BI - ACU 0.231 

(2.717) 

0.359 0.1670 

(1.686) 

0.158 0.2391 

(3.820) 

0. 529 -0.816 

n.s. 

FFs - ACU 0.522 

(5.786) 

0.3980 

(2. 444)  

0.4906 

(6.792)  

-0.454 

n.s. 

COs- ACU -0.08 

1.048) n.s. 

-0.1650 

(1.17) n.s. 

0.1026  

(1.25)n.s. 
-1.659 

 

In summary, CUFs (Specifically, UA and MF) has proven to be a strong moderator of 

Computer acceptance and use in the study context. Analysis of cultural dimensions as 

moderating factors, (hypotheses H11mu: and H11mf) proves that UA and MF were 

strong cultural moderating factors for the model structural relations. This means that 

CUFs exercise significant influence in technology use and acceptance among SMs by 

affecting model relations and their directions. Consequently, culture proves to be an 

important determinant factor for ICT acceptance among SMs in KSUs, both as an 

external factor and as moderating factors. Therefore, culture needs more focus and 

consideration in ICT’s acceptance and use by SMs.  
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6 Chapter six: Discussion of the results 

6.1 Discussion of the first part (situation and variations) 

 
This part investigates the level, purpose, reasons, and motivation behind the usage of 

ICTs by SMs and examines the effect of personal and demographic characteristics and 

type of university on ICT use.  

The results of the first part provide descriptive information about personal and 

demographic characteristics of SMs (age, academic degree, discipline, academic 

profession, and teaching experience). The collected data shows that most SMs are 

younger (from 35-45), MSc holders (61%), from science and engineering (44.4%), 

professional work as lecturers (62%), and have mostly 1-10 years of teaching experience 

(63.7%). These characteristic will certainly colour, affect, and influence the whole results 

of the study.  

Information about the ICT situation (type, experience, and level of ICT use) reveals that 

most SMs acquired their ICT experience in the previous decade (60-74%). However, they 

have more experience in Computers compared to the Internet (see table 5.2 above). The 

study found a high level of ICT use (92%) among SMs and few have never used 

computers or the Internet (8%). However, when it comes to level of use for teaching only, 

71% and 45.7% used Computers and the Internet in teaching, respectively, and with less 

frequency of use (see figure 5.1 above). In general, SMs used ICTs frequently and on 

average spent about 3.22 and 2.69 hours in each Computer and Internet visit, 

respectively. The study demonstrates the importance of ICT experience in its utilization. 

SMs reveal to have good skills in Computers and the Internet, but lack training, 

especially in specific types of ICT use.  

It is evident that SMs evaluated themselves to have a good level of Computer skills. They 

were good in most of Microsoft Office’s main applications, such as Word, Excel and 

PowerPoint. SMs’ skills on the Internet (web browsing, mailing, downloading, thread 

discussion, encyclopaedia, and uploading) are shown to be good for most SMs (60%). 

However, less than 60% of SMs have better skills in e learning and more than half of 
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them have no skills in communication skills (chatting, teleconferencing, and video 

conferencing) and programming. In general, SMs evaluate their skills on Computers and 

the Internet to be good (mean less than 3). 

Despite these good skills, they were unsatisfied with their acquired skills in both 

technologies. Data shows that 20% and 23% of them were unsatisfied, and 37% and 35% 

were uncertain or hesitated about their satisfaction with their Computer and Internet 

skills, respectively. This relatively high degree of uncertainty and dissatisfaction was a 

reason for concern. SMs are to some extent (mean 3) satisfied with their ICT skills. This 

result reveals a substantial need for training in ICTs, which will help in developing SMs’ 

skills, capacities, and confidence in using it.  

Results on the availability of ICTs prove that SMs enjoy accessibility to ICTs in a wide 

range of places (organized according to home, office, and labs). Access to ICTs in 

seminar rooms and classrooms seems to be weak, which reflects a need for improved 

infrastructure to provide such important locations with ICT facilities and services. 

Findings on availability and accessibility of ICTs reflect the importance of ICTs for SMs 

and show their increasing motivation to use ICTs. Moreover, the provided information on 

availability may demonstrate the competition among telecommunication companies in 

providing services at a reasonable price to academic SMs. Information gathered from 

observations and reported information during the field survey reveals that in previous 

years, many Computer companies provided the SMs in Sudanese universities through 

staff organization with Computers at low long-term instalments. In general, compared 

with access to Computers, the Internet is less accessible in universities. This fact is 

evident from the low accessibility of the Internet in the universities’ facilities (labs, 

lecture rooms, etc.). This finding also indicates infrastructural problems because the 

availability of Computers and accessibility to the Internet for teaching in KSUs is still 

low. About37% of SMs mentioned that they have Computers and the Internet accessible 

to them in internet cafes or shops. The access to Internet and Computers from internet 

cafes or shops may reflect an unmet need; indicate problems in the availability of ICT 

infrastructure in universities, or at best unsatisfaction with the provided services in some 

universities. This finding suggests that the KSUs should invest more in Internet and 
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Computer infrastructure. The results in general agree with observations during the field 

survey and research conducted in Sudan, which indicated that from all the respondents’ 

perspectives ICTs are often and widely accessed in both the home and office, while 

Internet cafés are less often widely used compared to both home and offices as common 

locations for the use of ICTs (Nour, 2011). 

With regards to ICT training, findings indicate that only 46%, 61%, and 40% of SMs 

have had training, pre-service, in-service, and in the last three years, respectively, which 

implies that a significant percentage (54%, 39%, and 60%) have not received any pre- or 

in-service training or even recent training. ICTs, particularly Computers and the Internet, 

are known to be very dynamic and require on-going training to remain current. The low 

level of ICT training obtained abroad in developed countries (15%) reflects the low level 

of HE training outside Sudan due to low scholarship chances provided and financed by 

MHESR.  

Concerning rate of use, although the results in general indicated a good use rate of ICTs 

among SMs, there are still SMs who have not frequently used Computers (one-fourth) 

and the Internet (one-third) and a small number of participants have not used ICTs at all. 

On average, users spent about 3 hours during each ICT visit. 

The relationships between the duration of ICT use, as an indicator for intensity of ICT 

use level, and age, teaching experience, and experience in ICTs were investigated. The 

results show that intensive time spent on ICTs is negatively correlated with age and 

teaching experience and positively correlated with ICT experience. Interestingly, this 

suggests that older and longer experienced SMs spent less time using both Computers and 

the Internet when compared to younger SMs. It also indicates that younger SMs have 

higher Internet use levels as compared to older SMs. The positive relation between 

duration of use and ICT experience indicates that the more skilled the SMs are with ICT 

technology, the more likely they spent more time using Computer and Internet. The same 

findings come from studying SMs’ Computer and Internet use in Saudi Arabia, in which 

studies found a strong correlation between faculty Internet use and level of Computer use. 

Adequate Computer skills have been consistently reported as strong predictors of Internet 
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use in general and in the kingdom’s local context in particular (Al-Saif, 2005). Al-Shawi 

and Al-Wabil’s (2008) findings indicate that there was a positive relationship between the 

faculty members’ use of the Internet and their general computing use proficiency.  

Information on the type of Internet use helps in understanding the extent to which SMs in 

KSUs benefited from the Internet in the aspect of scientific research (easily publishing 

and acquiring specialized and vital information at low cost). The findings indicate that 

many of the SMs (61%) did not use the Internet to publish or upload online material and a 

minority of them use the Internet as a tool to deliver information or create content (39%) 

on the web. 

Findings from the interviews support this finding as most (3 out of 5) mentioned that they 

could classify SM’ use of ICTs to be in the first stage of using the Internet. However, a 

significant number of SMs are developing their standards and seek to enter the second 

stage. 

In open questions, some SMs complained that they have no access to important journals 

and specialized information sites, not only because they did not want to pay, but mainly 

because they have no easy way to pay. The lack of financial support from universities to 

research and information is clearly stated as a reason. In consistence with this finding. 

The main hypothesis in this part of the chapter is that ICT is used for different purposes, 

but less frequently and seldom used in teaching (Hi). Therefore, SMs were asked to 

reveal their perceptions regarding the purposes and motivations of ICT use; the findings 

indicate that SMs use ICTs sometimes (twice a month or more) mainly for in structural, 

research, and other academic purposes. They use it less or infrequently for administrative 

purposes. Surprisingly, among various purposes the SMs use ICTs mainly for teaching, 

research, and academic purposes. However, ICTs are relatively rarely used as a means of 

academic communication between SMs and their peers and students. The result implies 

that SMs employed the ICTs in teaching more frequently than in communication or 

research. The same result was reported by Al-Shawi and Al-Wabil (2008), who examined 

Internet use by SMs in Saudi Arabia’s HE and found that SMs utilized the Internet for 
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teaching purposes more than for communication and research. Unexpectedly, the study 

found that SMs rarely (approximately 3.23) use ICTs for academic communication. This 

means that most SMs (70%) did not use ICTs as a means to communicate with their 

colleagues, peers, or with students. It seems that despite the good skills of the majority 

(82%) of the SMs in using emails, they still prefer face to face communication with their 

counterparts and students or use other media such as mobile phones and text messages to 

perform their academic communication (Nour, 2011). However, the low use of ICTs as a 

communication tool can also be attributed to the low skill that most SMs possess with 

regard to the use of ICTs as a communication tool (see skill in using ICTs: chatting, 

teleconferencing, video conferencing and other communication applications, presented in 

table 5.2 above). 

This study investigates the main reasons and motivations behind the use of ICTs. The 

responses were organized in four main categories (table 5.12 above). The results show 

that SMs are mainly extrinsically motivated to use ICTs, because they perceive it as 

useful and as satisfying crucial needs. These results stand as primary indicators 

supporting the arguments of TAM. The SMs’ intrinsic motivation constitutes the next 

reason for using ICTs after its perceived usefulness, these followed by sitting external 

effects of social and organizational norms as a reason for using ICTs. These reasons have 

gained acceptance of most SMs. However, SMs did not agree (mean is higher than 3) on 

monetary inducement or incentives (41%) as a reason that motivates them to use ICTs. 

The policy implications of these results are clear and straightforward. To enhance ICT 

use among SMs, it may be helpful to clarify their helpfulness in performing academic 

work, remove the perception that ICTs do not comply with some discipline and do not 

comply with other discipline, provide training programs in ICTs to promote self-

motivation, and improve availability and accessibly. However, making ICTs compulsory 

through compliance effects (by preventing them rewards) may not help to motivate SMs 

to use ICT, as they did not agree (or neutral=3) on the effect of removing rewards on their 

intention to use ICTs. Lastly, implementing monetary incentives to enhance ICT use 

among SMs may not be a successful policy to follow despite the fact that it may attract 

some of them to use ICTs.  
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Findings from the interviews, however, indicated that providing monetary support can 

help in improving the use of ICTs (most of interviewers mentioned the low salaries of 

SMs). However, the deep discussion in the interviews shows that most interviewees 

meant to say that time pressures on SMs due to work loads leave them no time to apply 

ICTs, which need preparations, and adequate standard of living. More generally, 

compliance effects (defined as accepting ICTs as an induced behaviour, not because one 

believes in its content, but with the expectation of gaining rewards or avoiding 

punishments) (see Kelman, 1958; Malhotra and Galletta, 1999) may not succeed in 

convincing SMs to accept and use ICTs in their professional activities. 

To summarize, it is obvious that SMs use ICTs for different reasons and motivations, but 

feelings about the crucial need for it seems influential in its use. This means that from an 

extrinsic motivational perspective, the behaviour of acceptance of ICTs among SMs is 

driven by its perceived values and benefits derived specifically by its perceived 

usefulness (PU). Other intrinsic and induced extrinsic motivations (such as social and 

organizational norms) were found to play a role as well. The high agreement on intrinsic 

motivation implied a possible effect of PEU as involvement of technology requires good 

skills and a feeling that using these ICTs is free of effort. The agreement on the influence 

of social and organizational norms as motivating reasons for using ICTs may be taken as 

a primary evidence for a possible influence of SNs or SIP on ICT acceptance in the study 

context. 

Problems constraining ICTs are divided into three levels; organizational, individual, and 

infrastructure levels. From an organizational perspective, SMs think and perceived that 

the main problems related to the use of ICTs are lack of access to specialized databases, 

lack of university support and incentives, problems of technical support, and lack of 

training. According to SMs, problems related to the individual level are: lack of training, 

trust of Internet information, and time pressure due to high workload pressure. Some 

problems, which constrain ICT use, according to SMs, are related to infrastructure, such 
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as Internet connections and speeds and the country legal infrastructure or framework 

(protection of property and publishing rights). 

Triangulated problems and constraints for ICT acceptance derived from the SMs’ self-

reported questionnaires with those derived from interviews, observations, and 

documentary materials (e.g. For Sudanese documentary see figure 6.2 below) reveal 

approximately the same results and support each other, which confirms the reliability of 

these research instruments. 

Lastly, the study examines the correlation between ICT use in teaching among SMs and a 

number of demographic, personal, and organizational characteristics. The results show 

significant differences between ICT use in teaching with regards to ICT skills and 

experience, training, academic discipline, and type of university (private/public). Age and 

academic profession are found to be significant only concerning Internet use in teaching. 

This proves the second hypothesis of the study (Hii). 

6.2 Discussion of the second part (model analysis) 

6.2.1 Culture as an external construct 

In this part, the study aims to examine factors influencing acceptance and use of ICTs by 

SMs in KSUs. For this purpose a conceptual framework based on the original TAM 

(Davis, 1989), TAM2 (Venkatesh and Davis, 2000), and incorporated factors from 

SIMTU (Fulk, et al., 1990) and Hofstede’s cultural dimensions (Hofstede, 1980)is 

developed. The validity of TAM in the HE context of Sudan is examined and the results 

prove the capability of TAM to predict acceptance and use of ICTs among SMs. Studies 

on TAM are predominated by the student samples, which represent 40% of research in 

TAM (Schepers and Wetzels, 2007; Yousafzai et al., 2007). By studying SMs (non- 

student sample) this study adds to TAM literature across this important user population. 

The structure equation analysis results for both Computers and the Internet have shown 

that, from the twenty-six hypotheses, seventeen are supported. The examination of the 

effect of external factors proves that SIP, CUFs, and SFs have a significant effect on 
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SMs’ acceptance and use of ICTs. FFs has been detected to have the most profound effect 

on ICT use among SMs in KSUs. 

The study findings reveal that all of the study hypotheses of the original TAM for both 

Internet and Computer technology are found to be significant and supported, except H2a, 

which stated that SMs’ PEU of Computers has a positive effect on their BI to use 

Computers. Based on the results of the structural model of Computers, the developed 

model explains 37.8% of variance in the ACU and 66.1% of variance in BI to use 

Computers (acceptance). On the other hand, the structural model of the Internet explains 

35.9% of variance in the ACU and 63.3% of variance in BI to use the Internet among 

SMs in KSUs. 

Overall, the evaluation of the two models by examining its explanatory power provides 

results, which seem to be moderate, according to Chin (1998), if one takes ACU as the 

main dependent variable. This is because the model will explain 37.3% of SMs’ use of 

Computers and 35.9% of Internet use. However, the models are considered generally 

powerful and substantial when applying Chin’s criteria of taking BI as a dependent 

variable. This is primarily because the models explain 66.1% and 63.3% of BI to accept 

Computers and the Internet, respectively. From an explanatory perspective, the findings 

are comparable to other studies in technology acceptance (see Venkatesh et al., 2003; and 

TAM2 by Venkatesh and Davis, 2000). The explanatory power is comparable to the other 

studies in non-western educational contexts. For example, Teo et al (2009) found that an 

extended TAM model explains 53% of the Malaysian pre-service teacher’s intention to 

use Computers. Oye et al. (2011) found his tested UTAUT model explained 60.2% of 

Nigerian SMs’ intention to use ICTs. 

Descriptive statistics of the study reveal that the key constructs in TAM (PEU and PU) 

have the lowest reported means. For example, the mean for PU and PEU of Computers 

are 1.40 and 1.65, respectively. On the other hand, the mean of SMs’ PU and PEU to use 

the Internet are found to have 1.47 and 1.76 means, respectively. Both findings indicate 

high agreement on these behavioural factors that motivate SMs to accept and use 

Computers and the Internet. 
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Similar to the literature, and as expected in this study, the core constructs of TAM (PEU, 

PU, and BI) are found to have a significant and strong influence on SMs’ use of ICTs. 

Except the relation between PEU and BI in the structural model of Computers, all the 

path relations (TAM hypotheses) are supported. The behavioural beliefs (PU and PEU) 

are responsible for much of the variance in intention to use Computers and much of the 

variance in SMs’ use of Computers. Thus, the SMs’ perception that Computer use will 

improve their performance and will be easy to use motivates them to use it. In other 

words, SMs’ behavioural constructs can predict and determine successfully their intention 

to use ICTs. Finally, the behavioural intention to use ICTs among SMs can successfully 

predict their ACU of ICTs. 

The two behavioural beliefs (PU and PEU) are primary predictors of BI to use Computers 

among SMs in KSUs and participate significantly in determining their ACU of 

Computers. However, PEU significantly affects behavioural intention to use Computers 

only through PU. Many prior studies found that PEU does not have a significant direct 

effect on users’ BI to use technologies, but rather affect BI to use only through PU (e.g. 

Venkatesh et al., 2003). Taking insignificant effect, this study confirms findings of 

others, such as Adams et al. (1992) and Davis (1989), which documented that user 

acceptance of Computer systems, is largely driven by PU. Surprisingly, in examining the 

total effect (table 5.25), SMs’ PEU is found to have more effect on BI for Computers and 

the Internet compared with PU. The findings support Schepers and Wetzels (2007) who 

concluded that PEU is more important than PU in non-Western cultures. 

Path analysis of the core TAM constructs in the Sudanese HE context reveals that the 

path between PU-BI and between PEU-PU is the strongest, evaluated by their path 

coefficients, which score the highest coefficients. The influence of PU on BI in the 

structural model of Computers is profound (with an observed 0.416 path coefficient) 

compared to the structural model of the Internet (0.218). The path between PEU and BI is 

insignificant in the structural model of Computers and clearly significant in the structural 

model of the Internet. This finding can be supported by King and He (2006), who found 

from a meta-analysis of 67 TAM studies that more than 44.7% of them reported an 

insignificant relation between PEU and BI at a 0.05 level. Therefore, they concluded that 
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the only context in which the direct effect of PEU on BI is very important is in Internet 

applications. The findings support Lee et al. (2003), who stated that the PEU is an 

unstable measure in predicting BI and in line with Sun and Zhang (2006), who concluded 

from an extended influential study that, unlike PU, the effects of PEU on BI and ACU are 

quite inconsistent. 

The insignificant effect of PEU on BI of Computers in the study context can be attributed 

to experience and time effects. SMs have longer and more experience with Computers, 

which were introduced earlier, and have acquired more experience to use Computers 

compared to the Internet. This finding is consistent with years of experience stated by 

SMs and presented in the first parts of this study. 

In the structural model of the Internet, all major relations were supported; both PU and 

PEU have a direct effect on BI or intention to accept the Internet. The influence of PEU 

on BI is both directly and indirectly through PU. This finding supports the original TAM 

model relations (Davis, 1989) and other subsequent studies concerning the Internet. The 

study findings reveal that PEU of the Internet in the HE context of Sudan has a major 

influence over PU. The total effect clearly reflects this fact in table 5.25. Whereas PEU is 

responsible for 49% of variance in BI, PU is responsible for only 22% of variance in 

SMs’ BI to use the Internet. This finding is inconsistence with the finding of TAM and 

subsequent studies, which emphasizes the importance of PU (over PEU) as a key 

determinant of acceptance (Legris et al., 2003; Liang et al., 2003; Ma et al., 2005). It is 

peculiar to find the main driving factor for accepting and using the Internet among SMs is 

PEU not PU given the many research results in the educational environment (Wong et al., 

2013) which emphasize the role of PU. It also contradicts with the results of studies 

which confirm the importance of PU among professionals (Sun and Zhang, 2006; Hu et 

al., 2003; Ataran and Nami, 2011; Teo and Schaik, 2009) and among SMs (Abbasi, 

2011). However, the results find support from Venkatesh’s (1999) study, which indicates 

PEU can be a strong facilitator-fostering acceptance. 

However, some studies confirm the findings; for instance, a meta-analysis of studies in 

the same line confirms that the effect of PEU on BI is very important in Internet 
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applications (King and He, 2006). Oye et al. (2012) found the same result. He argued that 

the university academics’ ICT use in Nigeria is driven mainly by PEU. Results of studies 

from South Africa and other developing countries to support the findings that PEU can be 

the strongest determinant (over PU) in fostering and enhancing Internet and ICT 

acceptance (Averweg, 2005; Averweg, 2002; Averweg and Erwin, 1999; Brown, 2002; 

Oye et al., 2012). From a cultural perspective, it is argued that PEU is more relevant to 

non-Western studies and PU seemed more important and relevant in Western cultures 

(Schepers and Wetzels, 2007). 

As expected and in line with Fulk et al. (1990), SFs have both negative and positive 

effects. Whereas FFs are found to have a direct positive significant effect on ACU of both 

ICTs, the constraint is found to have an insignificant negative effect on both Computer 

and Internet technologies. This result confirms the work of Venkatesh et al. (2003) and 

Taylor and Todd (1995) and subsequent studies which confirm the role of FFs in the use 

and acceptance of Internet and Computer technologies. The findings can be supported in 

an educational context by the findings of Limayem and Hirt (2000). They mentioned that 

FFs are significantly related to the ACU of Internet-based teaching. In Nigeria, using 

UTUAT (Oye et al., 2011) found that FFs have a significant positive influence and 

impact on the BI to accept and use ICTs. Abbasi (2011) supported the positive role of FFs 

in influencing SMs’ use behaviour and argued that the FFs were significant for less 

experienced users of the Internet among SMs in HE. However, results of FFs contradict 

with the insignificant role of FFs on Internet use behaviour among Thai business school 

academics (Kripanont, 2007). Moreover, FFs in total are found to have a strong effect on 

ACU of Computers (52.3%) and the Internet (52.1%), as presented in table 5.25 above. 

These findings put more emphasis on the importance role of objective view of media use 

(availability of infrastructure knowledge and technical resources are important) in 

influencing ICT use among SMs especially in developing countries.  

The study’s descriptive statistics show that the means of SMs’ SNs for both technologies, 

Computer and Internet, are 1.87 and 1.81, respectively. The low mean of the SMs’ SN 

indicates that SMs perceive that their own behaviour would be highly affected and 

influenced by important persons (e.g. Peers, colleagues, and friends, etc.). In general, 
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perceived IM and SN have low means, which indicates that most SMs strongly agreed 

that, SIP has influence on their acceptance and usage of Computers and the Internet. This 

provides a primary early indicator for the influence of this factor on SMs’ ICT acceptance 

in the Sudanese context. 

Further analysis of ICTs, by applying SEM in this study, reveals that SNs have a 

significant positive effect on intention to accept and use ICTs among SMs in KSUs. The 

influence of SNs seems to be directly as a compliance effect on SMs’ intention to accept 

ICTs (both Computers and the Internet).This finding is in agreement with many studies 

that found SNs have a significant positive and direct effect in predicting an individual’s 

intention to use Computer technology (e.g., Ajzen, 1988;Mathieson, 1991;Taylor and 

Todd, 1995;Fulk et al., 1990). Furthermore, this finding supports assurances of social 

theories. Fulk et al. asserted that media perceptions are subjective, in part, but at the same 

time socially constructed (Fulk et al., 1990). 

The results are in line with TAM2(Venkatesh and Davis, 2000), which suggested that the 

compliance effect conveys an individual’s perception that a SNs (from peers, colleagues, 

and important or influential people) wants performance of a specific behaviour, and the 

social actor has the ability to reward or punish non-behaviour. Studies conducted in Saudi 

Arabia (Al-Gahtani et al., 2007; Baker et al., 2010) investigated the effect of SNs and 

found that SNs plays a major role in developing the behavioural beliefs towards 

acceptance. The study findings are also in agreement with Oye et al. (2011b) and Oye et 

al. (2012), who studied acceptance of ICT among SMs in Nigeria HE. Also in 

contradiction with TAM2, Kripanont (2007) found that SIP was not an important 

determinant on usage behaviour of the Internet in teaching among Thai business school 

academics. The insignificant influence of SIP on Internet usage behaviour is justified by 

the moderating effect of experience, which is evident as most academics in Thai have 6-

10 years of Internet experience. However, experience may explain and support the study 

results of an insignificant relation between SN and PU. Other studies conducted in an 

educational context found SNs have no effect on intention to use ICTs (Ma et al., 2005; 

Ataran and Nami, 2011;Hu et al., 2003;Adiguzel et al., 2011;Oye et al., 2011). 
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From a cultural perspective, the findings of a positive effect of SNs on BI to use ICTs in 

KSUs’ context is expected given the relatively low MAS and collectivist nature of 

Sudanese culture. Exploring the relevant cultural literature in acceptance of technology, 

the author concluded that feminine culture, compared with masculine culture, shows a 

higher influence of SNs on BI because of intention toward agreeable desires, maintaining 

social relationships and interactions, concern with the well-being of others, and greater 

interdependence. Therefore, it is expected that the low MAS nature of Sudanese society 

justifies the positive effect of SNs on BI (Srite, 2006; Srite and Karahanna, 2006; Bem, 

1981; Gefen and Straub, 1997). Sun and Zhang (2006) proposed that the relationship 

between SNs and behavioural intention (BI) would be positive and strong for individuals 

in high PD cultures, low IDV cultures (high COL), in FEM cultures, and high UA 

cultures (Sun and Zhan, 2006). As all of these criteria are available in Sudanese culture, 

which influence SMs as individuals within the national culture context, the significant 

effect of SN on BI is justifiable in this context and consistence with what Sun and Zhang 

proposed. It is also consistent with the conclusion attained by Schepers and Wetzels 

(2007), in their meta analysis of TAM studies, when stating that “In a collectivistic (non-

western) culture, one would expect others’ opinions to have more impact on the 

individual because of face saving and group conformity; moreover, a higher PD would 

invoke a more influential role for peers”. Cross-cultural comparison TAM-based studies 

find a stronger influence of SNs on the intention to perform a specific behaviour than in 

non-Western cultures (Choi, 2004; Lee and Green, 1991). 

However, the study found no significant effect between SN and PU for both models as 

hypothesized and proved by Venkatesh and Davis in TAM2 (2000).In other words, the 

study did not support the effect of the SN on SMs’ PU. This means that the indirect 

internalization effect is insignificant and not supported in both models of ICTs. Notably 

and surprisingly, the finding from the structural model of Computers reveals that the SN 

has a negative and an adverse effect on SMs’ PU of Computers, at a direction opposite to 

that which was anticipated. The negative effect of SN on PU is consistence with the 

findings of Hu et al. (2003),Ataran and Nami (2011), Teo and Schaik (2009). and Hu et al 

(2003) studied teachers’ technology acceptance in an educational context. In explaining 
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their findings, Hu and colleagues attributed this surprising influence pattern to the fact 

that teachers have well-established  

educational perspective or viewpoints to accept a technology not because it serve their 

interests (they convinced of its usefulness or for sake of its value) but because it serve the 

interest of other s in an efforts to comply with social norms . In the study findings, SN, 

especially the effect that comes from non-peers, may influence SMs to accept ICTs 

directly (through intention) or indirectly (ease of use, untested relation) rather than 

affecting their perceived usefulness because generally non-peers use ICTs for social 

communication and non-academic purposes. Therefore, the social effect of those 

important persons to SMs may not necessarily connect to their PU of Computers and the 

Internet. Some major studies, such as Davis (1986), found the SN to be not significant at 

all and this is the reason why Davis excluded it from the early version of TAM. Studies in 

professional and educational settings found that SNs may not have a significant effect on 

BI or PU(Ataran and Nami, 2011; Ma et al., 2005; Teo and Schaik, 2009). In the late 

stage of technology use SN becomes insignificant because with time SMs become more 

experienced (Roberts and Henderson, 2000). The personal characteristic respondents in 

this study reflect that SMs have in average two decades of experience in using 

Computers. Moreover, SNs may have no effect on PU because SMs or teachers have 

wide freedom and options to use the technology (voluntary setting/ not mandatory) in 

their profession. Findings of Ma et al. (2005) proved that SN has no significant effect on 

teacher intention to use technology either directly or indirectly. It is argued that the 

individual teacher decided when Computer technology becomes part of the curriculum, 

having the freedom and independence to deal with little interference from the school 

administration. This voluntary setting was provided as a justification for insignificant 

effect of SN in educational context (Ma et al., 2005). 

According to TAM and TAM related literature (e.g. Moore and Benbasat, 1991; Agarwal 

and Prasad, 1997), SN had a significant effect in mandatory settings but not in a 

voluntary context. In this study, voluntariness is not tested as a factor in the questionnaire 

and there is a need to investigate this factor in KSUs’ context. However, information 

about the voluntary setting of ICTs among SMs is understood later from the interviews 
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(see interview results). Similar studies conducted in non-western educational contexts 

such as Pakistan cast a shadow of doubt in this concern. Many empirical evidences 

suggested that experience moderated the relationship between SN and behaviour, and SIP 

became less important with increasing levels of experience (Karahanna et al., 1999). 

Moreover, SN may not influence PU or BI as much as users who have been using ICTs 

for some time (Roberts and Henderson, 2000). 

In accordance with TAM2 and many subsequent studies, perceived IM is found to have a 

positive effect on SMs’ PU for both ICTs. The perceived IMs have more significant 

effect on PU of Internet technology compared with Computers; this may be due to the 

fact that the Internet is modern and relatively new technology compared with Computers. 

This finding proves that SMs view acceptance and use of ICTs as a matter that enhances 

their evaluation status and prestige, which was clearly expressed in their average reported 

response (mean of perceived IM range between 2.34 to 3.05 for both ICTs). The 

perception that ICT use improves one’s status will positively affect SMs’ PU of both 

Computers and the interment. In general, the findings of SN and IM strengthen and 

support the influence of SIP on SMs’ acceptance BI and ACU of ICTs. However, SN, in 

this study, is found to be a strong direct determinant to and predictor of BI to use ICTs 

while perceived IM indirectly influence, predict, and determine the acceptance and use 

through PU of both ICTs. 

In this study, the effect of culture on ICT acceptance is studied by incorporating 

Hofstede’s dimensions as main external constructs (but not as moderating factors). The 

results revealed that the effect of both UA and MF dimension on ICTs (both Computer 

and Internet) acceptance is routed or passed through PEU rather than PU. Both 

dimensions are found to have a positive significant relation with PEU and negative 

insignificant relation with PU.  

This result is consistent with the reasoning of Srite (2006).On studying the effect of 

culture on technology acceptance using Hofstede’s dimension, Srite argued that cultures 

that are more feminine would be more concerned with the ease of use of a technology. 

Whereas in a more masculine culture, such as that of China, it would be expected that 
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perceptions of a technology’s usefulness would be more significant than in a less 

masculine culture, such as that of the US. Therefore, it is expected under the relatively 

FEM culture Sudan that the MF effect is channelled through (or correlated with) PEU 

rather than PU. Srite and Karahanna (2006) argued that, the higher the degree of MAS, 

the higher the effect of PU on IT adoption, and the lower the degree of MAS, the higher 

the effect of PEU on IT adoption. Al-Hujra et al. (2011) found that UA had a significant 

positive impact on PEU in the context of Jordan. Huang (2003) hypothesized that MF 

will positively affect PU in China; however, he found the results not to be significant.  

The study findings in this part ascertain the profound effect of PEU (over PU) on ICT 

acceptance and that the CUFs positively correlated with PEU and negatively correlated 

with PU. 

The study found that the SMs in KSUs are characterized by having higher UA, indicated 

by the low mean of this construct (1.96 for both Computers and the Internet), and the 

need for rules, regulation, and avoidance of change. The literature on UA suggested that 

higher UA would have a negative impact on acceptance of IT (Twati, 2008). This may 

explain the negative insignificant relation between UA and PU in this study. Sun and 

Zhang (2006) also proposed that PU would have less effect on BI to use technology 

because of higher UA. They reasoned the negative relation by declaring that “in society 

with high UA individuals have higher needs for the richness of technology. Therefore, 

when other factors are controlled, individuals in such societies are more likely to perceive 

the technology as less useful”. However, McCoy et al. (2007) asserted that individuals 

who have high UA seek simplicity and clearness in procedure or rely on rules, may 

support the positive strong relation between UA and SMs’ PEU. Thus, high UA among 

SMs in KSUs make them culturally rely more on Computers and the Internet through the 

construct of PEU. The results are also in line with and confirm a recent study in the 

educational context by Nistor et al. (2012). The authors concluded that UA might 

increase effort expectancy(PEU), decrease performance expectancy (PU), and decrease 

technology use intention (BI). 
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Thus, one important addition to knowledge or contribution this study has made is that the 

core TAM constructs are found to significantly influence SMs’ BI (acceptance) and ACU 

of ICTs. The findings indicate clearly that TAM is applicable to KSUs’ context. The 

main relations of TAM are supported in context of KSUs. Thus, the study confirms the 

results of prior studies that prove applicability of TAM in the Arab world, Africa, and the 

developing world in general (see literature review).  

The effect of SN is found significant and direct on BI to use ICTs while the effect of 

perceived IM is found significant and indirect on acceptance of ICTs among SMs in 

KSUs. SFs are found to have a positive significant effect through FFs while COs have a 

negative but insignificant effect on ICT acceptance and use by SMs of KSUs. Moreover, 

the study asserts the significant effect of CUFs on SMs’ acceptance and use of ICTs. 

When deciding to use a technology, SMs in KSUs seems to give more weight to FFs 

rather than to the fundamental characteristics of a technology, such as ease of use and 

usefulness of the technology (see total effect results). Nevertheless, this did not mean that 

PU and PEU have to be neglected, as in their acceptance and use of ICTs SMs give high 

consideration to these factors, SIP, and CUFs.  

6.2.2 Culture as a moderating variable 

6.2.2.1 UA as a moderating variable  

Concerning the model of Computers, PU was found to positively and more forcefully 

influence BI in the high UA sub-group than for the weak or low UA sub-group. The 

result contradicts with Parboteeah et al. (2005), who found that UA has a negative impact 

on the relationship of the perception of usefulness (PU) and BI to use the technology. The 

negative moderating effect of UA on PU-BI is also supported by Franco et al. (2009), 

who found that the relationship (PU-BI web link) was greater in the Nordic culture (low 

UA) than in the PSG-Mediterranean culture (high UA).Other studies (e.g. Harris, 1997; 

Alsajjan and Dennis, 2010) confirm that the effect of PU beliefs is expected to be 

stronger with respect to situations with a lower level of UA and be weaker with respect to 

higher UA cultures. The reason is obvious in that IT innovations inherently involve 

change and uncertainty in organizations (Yoon et al., 1995). Literature suggests that 
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individuals in higher UA cultures are more bound or habitual with pre-defined rules and 

standardized procedures (e.g. McCoy, 2002; Veiga et al., 2001). Consequently, they are 

more likely to view change as negative and fail to perceive the usefulness of IT in their 

work(Parboteeah et al., 2005; Ford et al., 2003). According to Harrison and Rainer (1992) 

and Harris (1997), an individual who is less conformist to rules (low UA), SNs, and 

accepted work patterns is less likely to have feelings of anxiety towards technology, and 

therefore will be more likely to accept the IT on their own through perceived advantages 

(PU). 

SNs have a positive significant relation with BI for the whole model of Computers and 

the Internet without moderation effects (table 28 and 29). Similarly, IM has a significant 

positive effect on SMs’ PU for both models without moderating effects. The significant 

effect of SIP components (SNs and IM) on PU is expected in countries like Sudan given 

the high UA, the relatively high PD, and low IDV score (high COL) for Sudan compared 

with the US and other western countries (see table 4.1 above).Al-Gahtani et al. (2007) 

argued that in cultures characterized by high PD and low IDV like Arabic culture, 

individuals should exhibit a stronger association between SIP variables (IM and SNs) and 

behavioural intention. On the other hand, the low IDV score for Arabic culture indicates 

that the culture values collective achievements and interpersonal relationships and holds a 

high regard for groups, which suggests that the opinions of others would influence an 

individual’s behavioural intention. Consequently, the collective opinions of others would 

strongly influence individual BI and result in a positive relationship between SN and IM 

with BI.  

Concerning the relation between SN-BI in the model of the Internet, MGA also shows a 

difference between the two subgroups; surprisingly, the path SN-BI was more forceful or 

strongly significant in the low UA group compared to the high UA group. Literature 

confirms the reverse; for example, Srite and Karahanna (2006) found that UA has a 

positive moderating impact on SN and BI to use. In their study among SMs in Nordic 

(low UA) and Mediterranean (high UA) cultures, Franco et al. (2009), confirm this 

positive moderating effect and mentioned that SMs from a weak UA culture might be 

more broad-minded, with little need for social approval, and more accepting of 
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innovative ideas. In order to deal with uncertainty and ambiguity, individuals in high UA 

cultures (who establish and respect rules), used the SN as guidance for behaviour. Thus, 

SN will be more important for these individuals than for individuals in low UA cultures, 

which rely more on their proper competence to evaluate a situation (Zakour, 2004). 

However, the result is in line with the results of Mutlu and Efeoglu (2013), which used 

TAM2 and an assumed UA to have a positive moderating effect to the relation between 

normative beliefs and BI and found unsupported and reversed results. It argued that lack 

of a rich communication environment (due to the lack of verbal communication and 

feedback, etc.) causes uncertainty that makes even lower UA individuals have a higher 

resort to normative beliefs such that the effect of SN on PU is higher for people who have 

a higher tolerance for uncertainty.  

In both the Computers and the Internet model, a comparison between high and low UA 

subgroups reveals a significant difference between the effect of SIP (in the relationship of 

SN-BI and IM-PU) between the high and low UA groups. Strangely, the relation seems to 

be stronger for the low UA group compared with the high UA group (negative relation). 

The same negative moderating effect was detected concerning the relationship IM-PU in 

the Computers model. This contradicts with literature in which the influence of SN and 

SIP is expected to increase with high UA (positive) because the opinions of others are 

required to reduce the level of uncertainty in such situations (e.g. Srite and Karahanna, 

2006; Zakour, 2004). For example, Srite and Karahanna (2006) studied the moderating 

impact of the four cultural dimensions. They found a positive moderating impact of UA 

between SN and BI. The rationale is that the social environment can be an important 

source of information to reduce the level of uncertainty by determining the rules and their 

acceptability. They argued that the effect of UA in the technology acceptance domain is 

most clearly visible on normative beliefs towards behaviour intention. Zakour (2004) 

proposed that the effect is expected to be stronger in situations with a higher level of UA 

(positive moderating effect).More specifically, if peers or superiors in an environment 

share their own experience and perceptions, then individuals start to take them as 

evidence of reality (i.e. rule), which is socially desirable and acceptable (Karahanna et al., 

2005), and as a result, the effect of uncertainty is reduced. 



265 
 

In the model of Computers, the low UA group shows an insignificant negative relation 

between BI-ACU while the relation was found significant and positive in the high UA 

group. This supports Lee et al. (2003), who argued that the reason for the insignificant 

relation between BI-ACU could be that opportunities and resources are necessary to 

transform an intention into behaviour. In the same line, Sheikhshoaei and Oloumi 

(2011)refer to organizational reasons to justify the insignificant relation between BI-

ACU.  

The positive moderating effect of UA on BI-ACU in the models of Computers and the 

Internet can be explained by the fact that the relation between the two variables depends 

mainly on organizational factors (training provision of FFs and updating skills) 

(Sheikhshoaei and Oloumi, 2011), therefore it is expected that high UA individuals may 

seek for these factors to reduce their UA. The results seem to contradict with Nistor et al. 

(2012), who found the reverse in their comparison between German (high UA and 

insignificant weaker relation) and Romanian(low UA and significant stronger relation) 

subjects.  

The positive moderating effect of UA to FF-ACU path in the model of Computers is 

inline and consistent with Al-Gahtani et al.,(2007), who studied Computer use among 

knowledge workers in Saudi Arabia and argued that the relationships between FFs and 

use behaviour should be strong for cultures that score high on UA. They argued that the 

increasing levels of FFs should serve to reduce uncomforting levels of uncertainty or 

ambiguity with Computers. Thus, although the relationship between FFs and ACU hold 

for the overall model (0.5233 and t = 4.626) and for both the high and low UA groups, 

this relation is stronger or more forceful and clearly significant with the high UA group 

compared with the low UA group. The results are also in line with the study of McCoy et 

al. (2005), which revealed that culture had a moderating impact so that the impact of PBC 

(similar to FFs in this model) on BI was more strongly observed in the Uruguay sample 

(with high UA) as compared with the US sample (with low UA). 

Concerning the Internet model, the test of differences between the two subgroups reveals 

that path PEU-BI was insignificant in the low UA group (β=0.0051 and t=0.0051 and 
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t=0.097). This can be reasoned by confirming that low UA appears to interfere with one 

core TAM relationship, specifically PEU failed to predict BI when people are not 

strongly seeking to avoid uncertainty. Low UA SMs seem to be unaffected by PEU in 

forming their intention to use Internet. Low UA SMs do not appear to need the added 

assurance of ease of use exhibited by high UA SMs (see McCoy et al., 2007). McCoy et 

al. (2007) findings can support the insignificant relation between PEU-BI and BI-ACU, 

which considered a core relation in TAM. One important implication from the findings of 

McCoy et al. (2007) is that the TAM model failed (by a recognized failure of key TAM 

relations) for individuals with low UA who did not care much whether the technology 

ease to use or useful, this can be an important sign that only certain people are responsive 

to PEU and PU. 

The results of testing UA as moderating and predictive variables prove that UA is an 

influential factor that directly affects ICT (Computer and Internet) acceptance as a 

predictive external variable and indirectly moderates the relationships of the proposed 

model and affects the direction and strength of these relations. The study results are in 

line with empirical results of Franco et al. (2009), who found that UA is a moderating 

factor that influences SMs’ acceptance of ICTs. Accordingly, they concluded that cultural 

differences have a significant impact on attitudes and behaviours towards using web-

based applications.  

In consistence with Yoon (2009), who used the interaction method to study the 

moderating effect of Hofstede’s cultural dimensions on online shopping, and found that 

UA was the most influential national culture value affecting consumer e-commerce 

acceptance. UA was described as a quasi-moderator that represents both a predictive 

variable (had direct effect on intention to use) as well as a moderating variable that had a 

moderating effect between the relationships of independent and dependent variables. 

However, the results contradict and are inconsistent with Abbasi (2011), who studied 

Hofstede’s cultural dimensions using MGA and found that UA has no moderating effect 

on the relationship between independent and dependent variables of within the Internet 

acceptance model in Pakistan.  
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6.2.2.2 Masculinity/Femininity as moderating variables  

According to moderating effects, MAS has a negative effect on the relation between PU-

BI in the model of Computers. SMs characterized by high MAS have lower effects of PU 

on BI to use ICTs (for both Computers and the Internet model) than SMs characterized by 

low MAS. This result is in line with Nistor et al. (2012), who found that German 

individuals (lower masculine) have a higher significant PU-BI than Romanian individuals 

(with higher masculine index) do. Therefore, they concluded that MF has a negative 

effect on the relation between PU-BI. Accordingly, they rejected the hypothesis that 

culture (MAS) has a positive moderating effect on PU-BI.  

It is surprising to find the negative relation between PU-BI for the masculine sample in 

both the Computers and the Internet model. However, the finding according to McCoy et 

al. (2007). could be attributed to the fact that caution should be paid and needed when 

applying TAM for individuals scoring high on MAS. The authors further argued that high 

MAS individuals are tend to concern more with achieving, realizing and pursuing their 

goals and less concerned with usability or usefulness of technology. Their higher self-

confidence brings a powerful assumption that they will be able to use the technology to 

their advantage.  

The relationship PEU-BI was greater and stronger for SMs in the subgroup with the MAS 

culture than SMs in the subgroup of FEM culture (lower MAS) and a significant 

difference between the two groups is detected. This result is consistent with Nistor et al. 

(2012) and Yoon (2009), who found that MAS has a positive moderating effect on the 

relationship between and PEU-BI. Thus, the original hypothesis that MAS has a negative 

moderating effect on PEU-BI was rejected.  

MF was found to have a negative moderating effect on BI-ACU path, such that in the 

FEM subgroup BI more significantly and strongly influenced ACU than in the MAS 

subgroup. According to Sheikhshoaei and Oloumi (2011), the relation between BI-ACU 

is not related to personal factors, but rather to organizational factors (e.g. providing ICT 

needs, training of SMs in ICTs, and updating and upgrading of their skills). The result, 

thus, can be supported by the argument that individual MAS did not depend on 
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organizational factors, but instead was only concerned with whether the technology 

achieved their goal or not.  

The moderating effect of MF proves that for SMs characterized by FEM culture SN more 

powerfully affect PU than for SMs characterized by MAS culture for both Computers and 

the Internet (see table 30 and table 31). This finding is consistent with McCoy et al. 

(2005), who suggest that in the FEM group, as compared with the MAS group, normative 

beliefs were more important to establish the BI through the PU. Furthermore, justification 

for the support of the argument that FEM individuals tend to be sensitive towards 

normative beliefs can be understood from the perspective of gender; females, compared 

with males, perceived a higher importance of normative beliefs (peer and superior 

influence) towards the PU.  

The significant negative impact of normative beliefs (SN-PU) in the masculine group can 

be explained by Gefen and Straub (1997), who argued that masculine individuals and 

men are more categorical, independent in nature, and concerned more with their own 

feelings rather than those of others. This finding is consistent with the argument that the 

effect of MAS will be negatively related to the normative beliefs (e.g. Srite and 

Karahanna, 2006; Parboteeah et al., 2005; Venkatesh et al., 2004).According to Mutlu 

and Ergeneli (2012), FEM moderates the relation between SN and e-mail usage intention 

positively and MAS negatively. This is because individuals with MAS values have more 

desire for promotion and achievement and they do not want to have different ideas from 

their superiors on e-mail usage. On the other hand, people that espouse FEM cultural 

values are more concerned with cooperation and their behaviour is more influenced by 

other people. More recently in Turkey, Mutlu and Efeoglu (2013) found support for a MF 

negative moderation effect on SN-PU using an extended technology acceptance model, or 

TAM2.  

Figure 6.1 and table 6.3 below summarize the findings with regard to direct and indirect 

(moderating) effect of culture for both the Computers and Internet structural model. 
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From the results, personated in the figures below, it is remarkable that the effect of 

moderation effect differ according to type of technology.  

It worth to mentioned that the last notes (in the last column) in table 6.3 meant to 

characterized the type of SMs’ society (determine whether is a MAS or FEM society) 

according to the research findings. For example when, there the result reveals that MF 

construct has positive moderating effect to relationship between PEU and  BI. or negative 

effect on PU-BI in the structural model of computer / internet or both ICTs , this indicate 

availability of FEM culture effect. The findings indicated that SMs in KSUs, slightly tend 

to reflect characteristic of FEM culture or at least in between. The results is expected 

given the openness of SMs to other culture and ideas. However, the result seem more or 

less not in agreement with Hofstede values for Sudan which is hypothesized to be same 

as Arabic speaking countries. Therefore, the results confirm the results of other cultural 

studies which call for revision of Hofstede index for these countries. Thus, one of the 

main conclusion is that revision of Hofstede cultural index for Sudan is necessary for any 

study that wish to investigate the effect of culture by using these dimensions. 
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Figure 6.1. Final structural model of Computer (left) and Internet (right).acceptance respectively. 
 

Table 6.1. Moderating effect of culture on model of Computer and Internet’s paths 
Mode

rator  

 

Computer Internet Both effect  

Relations 

(path) 

Contradict Support Relations 

(path) 

Contradict Support Comment 

 

AU 

 

Positive   Positive    

PU-BI Parboteeah 

et al. 2005 

Franco, et 

al. 2009 

Nistor etal. 2012 result     
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   PEU-BI    

BI-ACU Nistor etal. 

2012 result  
Sheikhshoaei and 

Oloumi, 2011 

BI-ACU Nistor etal. 2012 

result 
Sheikhshoaei and 

Oloumi, 2011 

 

FF-ACU  Al-Gahtani et al., 2007     

AU 

 

Negatiive   Negatiive    

SN-BI Srite and 

Karahanna 

2006, 

Zakour, 

2004 

The higher COL and UA 

make even those with lower 

UA resort to SN to reduce UA 

SN-BI Srite and 

Karahanna 

2006, Zakour, 

2004 

The higher COL and UA 

make even those with 

lower UA resort to SN 

reduce UA 

 

IM -PU     

 

MF 
Positive   Positive Support    

FF-ACU       

PEU-BI  Nistor et al. 2012 and 

Yoon 2009 reject 

negative as it was found 

positive 

PEU-BI  Nistor et al. 2012 and 

Yoon 2009 reject 

negative as it was 

found positive 

FEM 

culture 

IM-.PU   IM-.PU   FEM culture 

MF Negatiive   Negatiive    

   PEU-PU   MAS culture 

BI-ACU       

PU-BI  Nistor et al. 2012; McCoy et 

al., 2007 

PU-BI  Nistor et al. 2012; 

McCoy et al., 2007 

FEM culture 

CO-ACU   CO-ACU    

SN-PU 

 

 McCoy et al., 2005; 

Gefen and Straub, 1997; 

Srite and Karahanna, 

2006 

SN-PU  McCoy et al., 2005; 

Multu and Azize, 

2012; Parboteeah, et 

al., 2005; Venkatesh 

et al., 2004 

MAS 

culture 
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6.3 Triangulation of different methods’ results: 

It is recognizable that the analyses of different methods’ results support each other. For 

example, descriptive statistics in the analysis of the questionnaire revealed that findings 

with regard to infrastructure (table 5.5), training (table 5.6), and other problems (table 

5.13) were further confirmed by information obtained by observations and 

interviews(table 5.16). The constraints were also supported from studies held in Sudan 

and other countries (see chapter two). Information on situations and variations obtained 

from the analysis of the questionnaire were similar with those found by interview and 

observations, This particularly true with regard to availability of differences between 

private and public KSUs, which were confirmed by both methods.  

The interviews provided in-depth information regarding the reasons for variations. This is 

also true concerning other personal and demographic characteristics. About gender, the 

interviewees confirm the gender difference in ICT use in favour for males; however, the 

results of the questionnaire confirm that these differences are not significant. The findings 

are confirmed and supported by prior studies. As to factors influencing acceptance and 

use, the findings from SEM were supported by TAM literature particularly that 

administered in the educational context of teaching and in the context of developing 

countries. Findings of external variables were supported during observations and 

interviews. Figure 6.2 depicted a summary of the results obtained by using different 

methods, while the arrows in the figure show how these triangulated method results 

support and complement each other to portray a wide view of the studied issues from 

many angles. 

6.3.1 Questionnaire findings 

The main idea is that finding from questionnaire survey, in chapter five, have been 

supported and backed by many information mentioned in literature review, chapter two 

and three, and the reported observational and interview information. Read the related 

information together will reveal and prove the coherence of the study and consistency of 

the results.  
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6.3.1.1 Situations and variations:  

SMs have a high level of ICT use, though their use in teaching is moderate and less 

frequent. SMs’ rate of ICT use in teaching is influenced by their experience and age. SMs 

use ICTs mainly for teaching and related academic activities; however, they use ICTs less 

as academic communication tools (teleconferencing, e-learning, and video conferencing) 

due to their low skills in these programs. SMs are motivated to use ICTs for its usefulness 

in their work, besides SMs’ intrinsic motivations (facilitated by seeing ease of use) and 

SMs’ social context motivation. The study found many barriers (infrastructure speed, 

content of Internet, training, communication skills, guarding of personal rights, 

workloads, or time pressure) that, may adversely, affect ICT use by SMs. Although there 

are many COs that seem to have negative effects on ICTs, few c factors were agreed on 

as a major factor that constrain SMs’ ICTs use in teaching (Agree with interview and 

literature). 

The removing of this barriers may not significantly improve ICT use directly (most of the 

constraining factors were found insignificant in affecting ICTs use in teaching see the 

appendix), however it may help in refining SMs’ PU (main extrinsic motivating) and 

PEU (intrinsic motivation) of ICTs. 

The use of ICTs by SMs’ as ET was found to vary significantly with SMs’ age, academic 

discipline ICT experience, experience in the related technologies, ICT skills, skills in the 

related technology, type of university, and ICT Training, however local training weakly 

or insignificant which mean no difference between trained and untrained SMs. This may 

indicate that local training suffers problems or shortcoming (interviews findings).  

There is no significant variations in ICT use in teaching between SMs based on their 

gender (contradict with interview information but agree with most recent literature).there 

is significant variations between SMs based on their academic discipline but not their 

holding degree or rank. These problems of low use and penetration rate among SMs may 

reflect or have to do with the cultural, social, and economic contexts of the studied 

populations (suggested hypotheses in the questionnaire design). 
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6.3.1.2 Factors influencing ICT use and acceptance: 

The research instrument is valid and reliable, and the SEM of both models was valid. 

Moreover, TAM is an applicable and valid model. SMs are influenced by PU and PEU in 

their accept and use ICTs. Among external factors, SFs have an overriding positive effect 

on the use of ICTs mainly through FFs. This reflect the importance of having necessary 

technical, resource, administrative and self-knowledge or efficiency that significantly 

allow, facilitate and positively enhance SM to use and accept ICTs. Despite the negative 

effect of COs on SMs’ use of ICTs, their effect was found insignificant on use. This 

prove that infrastructural, organizational or administrative and perceived personal 

problems are not the main factor behind non-use of the ICTs despite it adverse effect on 

their use to these technologies.  

Acceptance and use of ICT is not only matter of making technology accessible, available 

and through improving FFs, other factors should have to be considered. For example, 

factors that enhance users or SMs’ PU and PEU should have to be taken into account. SIP 

and CUFs were found significant factors that influence and predict ICTs use. SIP 

exercises (peers, important persons, and family members) direct and indirect effects on 

ICTs’ acceptance. CUFs (UA and MF) influence acceptance through PEU and via a 

moderating effect influence acceptance and use of ICTs.  

It can be noted that declaring that “time pressure or work load” as a main constraining 

factor at individual level, may contradict with idea that ICT help in performing work 

efficiently(which mean SMs’ is not strongly perceived that ICT is useful or problem with 

PU of technology). Time or workload as a constraining factor may also contradict PEU 

(which mean not ease to use ) if it meant that technology need time for preparation. 

6.3.2 Findings of interviews and observations 

The idea is that information gathered from interview and the result of its content analysis 

supports or supported by other finding s obtained from other method of data collection. 

This method also provides complementary or in-depth information that cannot be easily 

obtained by using other methods.  
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6.3.2.1 Situations and variations:  

SMs accept and use ICTs, but most SMs are in the early stage of using ICT (informative 

and supporting tool academic activities). They are increasingly using ICTs as an assisting 

ET tool in teaching (40-60%, while an additional 10% can manage complete e-learning 

processes), however, skill levels in ICTs remain low for many SMs. 

Among the main problems are out-dated Computer equipment and accessories, low 

Internet speed, frequent disconnections of services and electricity, difficulty in accessing 

beneficial or specialized materials, lack of Computer supporting materials to use ICTs in 

lecture rooms and labs, high workloads, and problems related to the absence of rules 

protecting usage rights.  

The level of use varies according to personal and demographic characteristics; including 

gender and type of university, (private KSUs have good FF, infrastructure, and level of 

use)  

The interview provides some complementary information among these are: Content of 

training, skill of trainers and problem of training, information about SM professional 

development and some the rich information about variations between private and public 

universities in many ICT aspect etc. 

6.3.2.2 Factors influencing acceptance 

Among the factors influencing acceptance and use of ICTs that were mentioned during 

the interview were the following; PU and PEU culture (gender, verbal culture avoid 

publishing and fear of using ICTs), SN (peer effect, and important persons and other 

economic factors.  

6.3.3 Sudanese documentary materials and other reviewed studies 

6.3.3.1 Situations and variations  

The findings support and confirm many other studies held in, Sudan, developing and 

LDCs. For example, the study supports Suliman et al (2008), who argued that ICT 

acceptance in Sudanese HE is limited. The low utilization of ICT as an academic 
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communication tool is supported by Nour (2011), who found mobile phones, used more 

often in communications than other ICTs in KSUs. Findings with regards to constraints 

support many studies, as mentioned previously in chapter two and four. The analysis of 

the motivations and reasons to use ICTs supports many TAM and TAM based studies, 

which mentioned in previous review of the literature. The findings with regards to 

variation of ICT use according to specific, demographic and personal skills and type of 

universities were found support from studies held LDCs and other developing countries 

(See its discussion of the findings above) 

6.3.3.2 Factors influencing ICT use and acceptance:  

TAM was found to be valid; this supports many TAM based studies, particularly in the 

educational context. The significant influence of FFs and SNs supports the findings of 

studies held in developing countries and LDCs (Al-Gahtani, 2007; Oye et al., 2011; 

Abbasi, 2011; etc.), which confirms the importance of these two factors. Most of the 

research model were s supported and accepted, such as the influence of culture on 

acceptance and use through PEU as a main construct or its indirect moderating effect 

found support from related literature, while some few a assumptions were not supported 

such as the influence of PEU/BI in model of Computer, the influence of UA/PU, the 

significant negative effect of COs etc. 
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Figure 6.2Triangulations of different methods findings 
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7 Chapter seven: Implications, limitations, conclusion, and 

recommendations 

7.1 Implications and contributions 

The study has a significant academic contribution and addition to knowledge in the area 

of acceptance and use of ICTs, particularly as a teaching and instructional tool. The study 

offers important theoretical, methodological insights and implications, and is further 

expected to have a major contribution to the practice. Consequently, the final part is 

provided and detailed as follow: 

7.1.1 Implications and contributions to theory 

Theoretically, the findings of the study have expanded and added to the existing body of 

knowledge on TAM, culture, and ET studies in many ways:  

1. The study collects insightful information and literature on ICTs in Sudan and 

Sudan HEIs, using different methods and reorganized it to fit the issue 

investigated (high reliability and triangulated with each other), which extended 

the knowledge and literature about ICTs in the study’s context. 

2. To achieve the research objectives and develop the conceptual framework, the 

study provides a clear extensive review of theories and models of technology 

acceptance. The study also reorganizes the information, extends and supports it 

with the most recent researches. 

3. The present study tests the item questions adapted from TAM or previous TAM 

studies for validity and reliability. The measures were found valid and reliable in 

representing acceptance and use of Computers and the Internet among SMs. By 

doing so, the study confirms that TAM constructs are valid and reliable. The 

research model instruments could successfully be used in the educational context 

of Sudan and in wider similar contexts.  

4. The study reveals that TAM is a useful framework to explain the factors that 

influence SMs’ acceptance and use of ICTs in their teaching and academic 

activities. The study proved that TAM is as applicable to a non-Western nation 
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such as Sudan as it is to a Western nation with the same degree of explanatory 

power (37.8% of ACU for the model of Computers and 35.8% for the Internet). In 

doing so, the result confirms and supports the results of previous studies that 

examined ICTs in the study’s setting (Rose and Straub, 1998), Arab countries (Al-

Gahtani, 2001), and African countries (Anandarajan et al., 2002). 

5. The study developed a final structural model to predict and explain use and 

acceptance of ICTs by SMs and the factors influencing their acceptance of ICTs 

as an informational and ET tool. Although the constructs were not new, it 

followed a specific way in selecting variables that are suitable to the study area. 

Moreover, the study’s conceptual model suggests, however, that other possible 

external variables are necessary to make the theory building process of technology 

use more fruitful. The study contributes to knowledge by adding to the limited 

theoretical literature on the role of cultural dimensions (Sun and Zhang, 2006; 

Zakour, 2004; Anandarajan et al., 2002) and SI (Bagozzi, 2007) in IT in general 

and the ICT field in particular. It also adds to the limited ICT research literature in 

ET (Nistor et al., 2012). This study provides an understanding of how culture 

influences the acceptance of ICTs by SMs in KSUs and the results of this study 

can be used as guidelines for enhancing use and acceptance of these technologies 

in HE.  

6. This study investigates new ground within ICT acceptance literature and is 

considered a valuable addition to knowledge in HEIs where information is scarce 

and research is limited. Moreover, the research has provided an insight into 

understanding SMs’ acceptance and use of ICTs in the HEIs’ context of Sudan, 

namely in KSUs. It is expected that the finding will help in solving problems and 

find an opportunity to improve SMs’ acceptance and use of ICTs as an ET 

instrument. Although the findings of the study are confined to a specific context 

(KSUs), it could be argued that the study can be extended to HEIs, which have 

similar or common characteristics as KSUs. Thus, the findings could be used in 

the context of KSUs and other similar contexts. To the best of the researcher’s 

knowledge, this is the first study that investigates TAM in Sudanese HEIs. 
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7.1.2 Implications and contributions to practice 

The overall and last objective of this study is to create results that could assist in efforts to 

increase acceptance and use of ICTs among SMs in KSUs and Sudanese HEIs. Therefore, 

the results of this study carry several implications. Principally, the study has some good 

practical implications. Since Sudan and Sudanese HEIs are facing the problem of low-

level of ICT acceptance, the research outcomes are believed to assist and inform 

responsible persons, planners, officials, and policy makers in KSUs and HEIs, in order to 

better position and devise their strategies to encourage and enhance SMs’ faster and more 

efficient acceptance and use of these technologies. The study confirms and assures the 

following: 

The significant strong role of PU and PEU in influencing SMs. SMs’ educational 

programs and training should enhance their knowledge and belief on the usefulness of 

ICTs in their work and that ICTs are easy to use. Through professional development and 

training in ICTs, the importance of S.I.P can be implemented in the process of convincing 

SMs to accept and use ICTs (group-based training, cooperation and collaborations 

between peers, discussions about ICTs, developing norms for ICT use in each discipline, 

etc.). SMs perceived that using ICTs will improve their status profile and image, and this 

makes ICTs more useful for cooperation and collaborations between peers. The 

technology may be more appropriate in a collectivistic culture, such as Sudanese culture, 

where the influence of others might be more pronounced. Culture does affect SMs’ 

perceptions (PU and PEU) and hence their acceptance and use of ICTs in KSUs. Culture 

has a direct and moderating influence in ICTs. (Simplify use of ICTs, reduce UA, 

enhance competition, etc.). 

There is a significant role of SFs, particularly FF, in directly enhancing ICT use among 

SMs in KSU (infrastructure: Computers, ICTs facilities, Internet service; training: 

technical support, etc.). Table 7.1 details the implications and contributions to the 

practice. 
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Table 7.1.Implications and contributions to the practice 
Study findings 

 

Method used 

to reach 

findings 

Implication to 

practice for 

motivating SMs 

Recommenda- 

tion 

to practice 

How to design 

implementation plan or strategy  

Assured PU and 

PEU are significant 

factors in 

predicting SMs’ 

acceptance and use 

of ICTs.  

 

Meaning: 

If SMs perceive 

ICTs as useful to 

their work and its 

use is easy, they 

will tend (be 

enhanced) to use it. 

Q descriptive 

analysis and 

TAM 

construct, 

interviews, 

and 

secondary 

data from 

Sudan and 

literature. 

SM should 

understand ICTs 

are useful in their 

professional 

work and feel it 

is easy to use 

PU of ICTs 

should be 

enhanced 

among SMs to 

enhance their 

ICT use and 

acceptance. 

 

SMs should 

feel ICTs are 

easy to use. 

- Comfortable and convincing plans able to facilitate this work and target SMs’ 

performance (instructional or academic)  

- SM educational programs and training make them believe or perceive ICT is easy and PU 

is addressed 

- Facilitate SMs’ access to useful information and train them how to access this information 

during teaching, research, and academic work 

-Trainer is aware of that and ensures it in designing ET training courses and curricular 

underlying SMs’ training program and applies it in practice 

- Continuous and updated training on ICTs to keep pace with advances in the technology 

- Continue having pedagogical and professional development (keep up with theories and 

newest insights) 

-Training for technical and professional trainers 

-Showing that ICTs can address interests and concerns of different SMs’ disciplines and 

remove misconceptions among SMs.  
SIP influences ICT 

acceptance and use 

in the study’s 

context. 

SIP (through SNs 

and IM) has 

significant direct 

role in the process 

of convincing SMs 

to accept and use 

ICTs. 

Q 

(descriptive 

analysis, 

TAM) and 

interviews 

 

SIP influence 

SMs’ decisions 

and beliefs to use 

and accept ICTs. 

SIP mechanism 

should be use 

enhance 

acceptance and 

use of ICTs by 

SMs 

SIP have to be 

considered 

Thus, creating a 

suitable 

responsive  

 social 

environment 

should be a 

priority 

 

 

SMs’ are found to respect and tend to follow their organizations’ SNs; hence, traditions and 

regulations in KSUs should encourage use of ICTs. (e.g. competence as one measures for 

selecting newly appointed SMs). Make ICTs use as an inherent norm mainly in training of 

the new SMs make them feel ICTs usefulness and propagate these norms. 
 

-Designing a platform where SMs exchange knowledge and experience in ICTs (e.g. under 

umbrella of SMs’ training centres) will help in enhancing use of these technologies. 
 

- SMs’ SNs and collectivism background hints to the fact that organize and designed group 
trainings and enhanced inter peer and generation information sharing and collaboration will 

have a positive effect on their ICT acceptance 

Culture and SNs 

influence ICT 

acceptance and use 

in the study’s 

context 

 

In KSUs, SMs’ 

Q. 

(descriptive 

and TAM 

analysis), 

interviews 

and some 

comments of 

SMs’ in 

confidence and 

fears, hesitations 

or uncertainty 

about using ICTs 

should be 

removed 

The training 

program should 

consider the 

culture within 

which SMs are 

working. 

 

-The training program should consider the cultural context of Sudanese HEIs by the 

following methods: 

-Increase completions through peer, gender, generational, etc. lines may be a successful 

policy in moderating MAS context. 

In the Sudanese context SMs’ CUFs can be addressed to influence acceptance by 

simplifying its use. 

Remove fears and lack of confidence and hesitations by: 
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cultural values 

influence their 

acceptance and use 

of ICTs. 

 

MF and UA 

directly through 

PEU and indirectly 

(moderating effect) 

influence SMs’ 

acceptance and use 

of ICTs. 

SMs’ in open 

questions. 

 

 

The cultural 

context and 

cultural 

variation 

among SMs 

should be 

considered. 

 

MF should be 

considered. 

 

Address high 

UA and 

consider it by 

reducing high 

UA. 

-training to improve SM’s skills, reduce fears and lack of confidence in using ICTs. 

- Address institutional and legal issues (protect rights of individuals from misuse, protects 

property, copy, and publishing) in a high UA context like Sudan would surely improve ICT 

acceptance. Increased awareness of technical methods of protecting information and rights 

and ways of discovering exploitations of rights of others would reduce UA. 

Providing ICT FF and consultation services will have a positive effect on reducing UA 

among SMs. 

Simplify use of ICTs and develop SMs professional and pedagogical abilities, thereby 

enhancing their ICT acceptance. 

- Remove cultural negatives (oral culture and taboos) by encouraging publications and 

active participations (interview information).  

  

Addressing and designing training programs that consider cultural and social difference and 

lines (e.g. women together, men together, old and professor staff together, younger 

members together, skilful staff together) will have a positive effect on their ICTs 

acceptance. 

Organize training to alleviate high UA among SMs among specific targeted groups. 

Confirms the 

significance and 

overriding role of 

FF directly 

influencing ICT 

usage, which 

means FF have 

overriding role to 

encourage use of 

ICTs by SMs. 

 

 

Q 

(descriptive 

statistic, 

TAM) 

observations 

and 

interviews 

show lack of 

ICT FF 

Absence or lack 

of FF represents 

constraints that 

hinder SMs’ use 

and acceptance, 

however, not 

only availability 

of FF, despite its 

overriding role in 

KSUs’ context, 

can enhance their 

acceptance. 

(Taylor and 

Todd, 1995) 

 

FF in terms of 

resources and 

technical 

knowledge  

Should be 

provided and 

supported. This 

does not 

contradict with 

confirming and 

addressing the 

role of the other 

factors, mainly 

culture and SIP. 

Having self-confidence in terms skill, knowledge of ICTs of availability of administrative 

and technical support  

 

among SMs is important to their ICTs use,  

 

Availability of resources and ICT technology, administration support can assist and affect 

SMs’ decisions to use and accept ICTs in instruction and academic activities. 

 

Availability of good ICT and research infrastructure will enhance its use. 
 

Consider providing modifications to ICT infrastructure and updating it to face advances and 

dynamics of the technology. 
 

Provide technical acceptance and logistical help. 

 

Design suitable ICT polices and plans and follow up and be sure that training is actually 

practiced. Training is found to be a significant factor influencing SM use in teaching (pre 

and in service, in developed countries), however, local training has to find a solution to its 

problem particularly (non practicing of training) 
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7.1.3 Implications and contributions to methodology 

The study adds to methodology by using a component-based SEM technique via the PLS 

method to assess validity of the research instrument and examine the model paths. SEM 

overrides the first generation analysis methods (e.g., regression, analysis of variance, 

etc.), by enabling the modelling of multiple layers of relationships (consists of multiple 

questions and constructs organized in a single precise model) with a systematic and 

comprehensive manner simultaneously (Gefen et al., 2000; Chin, 1998). 

This study contributes to methodology by applying SEM via the PLS method of analysis, 

which is most suited to this research. Because other covariance-based measurement 

approaches such as LISREL fall short in quantifying the moderating effect due to their 

inherent assumptions (Helm et al., 2010), PLS has is increasingly being used as a means 

of statistical analysis in information and education research for its special characteristics 

(Urbach and Ahlemann, 2010). 

By testing applicability and validity of TAM in Sudanese HEIs, the study found support 

and confirmation to previous studies that the TAM uses an accurate measurement of the 

user’s acceptance behaviour (mainly PU, PEU, and BI) under different technologies 

(Computer and Internet technology), situations (here, in KSUs in Sudan), and tasks 

(teaching, academic activities). It also supports and validates the constructs of the well-

established technology acceptance theories. Examination of the validity of the research 

instrument’s constructs in culturally different contexts in which constructs were 

developed contributes to the methodological process of testing instruments as well as to 

theory and literature in the Sudanese HE context. As recommended by many researches 

in IT and ET (Franco et al., 2009), the study used MGA to assess and detect the 

moderation effect of culture and testing paths signified by model paths. 

Methodologically, the study is based mainly, as many TAM based studies, on positivism 

philosophy and quantitative analysis. In addition, the study uses many methods and 

triangulates them together. The study mixed qualitative with quantitative data, deductive 

with inductive approaches, and descriptive with explanatory approaches. By doing so, the 

study promotes the use of mixed methodologies and triangulation of many approaches 
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and methods. This will provide rich data and information and at the same time confirms 

concrete, valid, and reliable methods, which support and complement each other in the 

rigorous study methodology. Thus, the used methodology provides guidelines and 

recommendations to use such a methodology for further research in ICTs. Finally, using 

ICTs (Computer to phone programs, MP3s and digital cameras, which are used in this 

study) in performing interviews is recommended to reduce costs and raise the credibility 

of the data.  

7.2 Limitation 

The study was administered within the specific technology domain of the Internet and 

Computers (PC or laptop); however, it is uncertain whether the results and findings of the 

study can be applied to innovations in ICTs (such as using smart phones and new tablet 

Computers connected with Internet). The diffusion of these innovations has been fast and 

may transform the use and acceptance of ICTs in the near future. Research is needed to 

investigate the effects of these communication technologies in using the Internet as an ET 

tool.  

One of the possible limitations for which the study can be criticized is that it does not use 

more recent models such as UTAUT, which reflect more recent theoretical advancements 

in TAM theory. However, as mentioned earlier, the study did not want to use the UTAUT 

moderators, but rather culture as a moderator. Despite the fact that the approach does not 

follow the approach of Venkatsch et al. (2003), which unifies many constructs together 

(SN and IM is one construct), the final model findings significantly support the UTAUT 

theory as the main model will contain most of the main constructs stated by UTAUT.  

One methodological limitation is that the study is across-sectional studies, (data collected 

at one snapshot or point of time rather than longitudinal data and used a self-reported 

questionnaire rather than actual measures), not a longitudinal study. Since technology, 

particularly ICTs, and individual behaviour frequently change over time, and intention 

may not actually transform or ACU, it is favourable and recommended to conduct a 

longitudinal study or series of cross-sectional studies in the KSUs or in further studies. 
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This study used self-reported data and did not use actual measures to test ICT acceptance 

and usage. TAM studies have frequently suffered such limitations. 

The qualitative data, which includes the in-depth interviews and observations, suffers 

some limitations. The in-depth interviews, although informative, only includes a few 

selected key experts. Giving information about the study and its theoretical framework 

may create bias and transform some questions into leading style questions. Moreover, in 

the analysis of the interviews’ content and observations, much obtained information was 

not fully used. The study, however, provides valuable insight into acceptance and use of 

ICTs and factors that influence such processes. 

ACU constructs suffer low reliability because the Cα-value is lower than (but close to) 

the commonly recommended threshold. The item, however, is accepted due to its 

acceptable CR (as mentioned earlier, CR is preferred over Cα-values). 

One important limitation stated before is that the study uses Hofstede’s cultural 

dimensions, which, despite its limitations particularly at the individual level, represent the 

most used method in TAM-based research. The study, in using Hofstede’s dimensions, 

did not test it at a national level by comparing two nations, but rather directly 

incorporated the dimensions into the model using approximations of Hofstede’s measures 

(Dorfman and Howell, 1988;Al-.Al-Sukkar, 2005). The study used Hofstede’s 

dimensions in analysis following Dorfman and Howell’s (1988) recommendation to use 

Hofstede at the individual level. This has been done before, although Hofstede himself 

warned from using his measure at the individual level; however, this limitation is avoided 

by testing culture as a moderating variable MGA (dividing the sample to subgroups 

providing literature with the possibility of differences between individuals in the same 

country, like Sudan). Due to cultural specifics, the generalizability of this study is limited 

to KSUs. Therefore, the result could only be extended to institutions, which have similar 

characteristics. Therefore, the study does not reflect the whole picture of ICT use and 

acceptance in all Khartoum state HEIs, or the whole situation and variations in ICTs in 

regional universities, which have different SFs. Future research is encouraged to include 

or investigate ICTs in these private colleges and regional universities.  
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The selected factors used were not able to explain the overall intention towards use of 

ICTs (neither Computers nor the Internet) among SMs and explain only parts of it. 

Compared to BI, the explained variance of ACU was substantially low, leaving a large 

percentage unexplained. One possible reason is that there may be additional factors that 

need to be included and the study did not interpret which factor determines or is 

responsible for this unexplained variance. 

Among the limitations of this research is that it is confined only to a strict definition of 

universities as given by the MHESR. Therefore, it did not include one important modern 

college, which extensively used ICTs (Computer Man College and medical college, etc.); 

consequently, the results may underestimate the real use and acceptance of ICTs in the 

KSUs, especially for level of use and acceptance in private colleges. Whether the results 

of this study apply to these universities and colleges or other contexts is fertile area of 

research which future researchers are invited to examine. 

7.3 Conclusion 

Sudan is greatly concerned about the level of use and acceptance of ICTs, particularly 

among SMs. The study was designed to address the study problem and answer research 

questions and achieve the study objectives in seven chapters. The study first gives the 

whole overview about the problem of the study, objectives, and hypotheses. Then the 

study explores literature on the ICTs from technology (Computer, Internet), individual 

(mainly instructors and SMs) and organizational contexts (HEIs context in global and 

developing countries), and the study’s own context (KSUs, Sudan). In addition, main 

constraints and SMs’ professional developments (global and Sudanese experiences) were 

investigated.  

Focus in the second chapter was given to the importance of ICTs in the context of 

education, including ICT constraints. To select a suitable framework for the study, TAM 

theories were reviewed in the third chapter. In this chapter, further navigation on 

literature was performed with more focus on how previous TAM studies dealt with 

culture and how TAM has been used in the educational context to analyse instructors’ 
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and SMs’ use and acceptance of IT. The chapter reviewed the literature and reflects the 

efforts to select an appropriate theoretical framework from various TAM studies. TAM, 

specifically TAM2, was selected as a base for the theoretical framework of the study. 

These models provide the underlying rationale, which consequently leads to the research 

model. From this model a modified conceptual framework is developed and used to 

investigate factors influencing SMs’ acceptance and use of ICTs. The modified 

developed conceptual framework includes in addition to SIP, also SFs (Fulk et al., 

1990;Venkatesh et al., 2003) and CUFs (Hofstede, 1980).  

Then the study developed hypotheses and designed an appropriate methodological or 

procedural framework that shows the way or explains how to achieve the study objectives 

properly. The study used a mixed methodology that triangulated many methods of data 

collection (survey, interviews, and observations, as well as documented information) and 

instruments (questionnaire, in-depth interviews and observations, and secondary 

documentary data) and type of data (qualitative and quantitative), approaches (deductive, 

inductive) and designs (descriptive, exploratory, explanatory).To achieve the study 

objectives the study analysis (using SPSS and Smart-PLS) and findings are compared 

with the qualitative data collected from the interviews and observations and the 

secondary data from previous studies.  

Then, the results and findings of the study are presented and divided into two parts. The 

objectives, hypotheses, and results of the first parts were examined using SPSS. The first 

part of the study aims to understand the situation and variation of ICT use among SMs of 

KSUs, particularly the relation between SMs’ personal and demographic factors and 

ACU of ICTs. Therefore, the following hypotheses are tested.  

1. ICT used for different purposes, but less frequently and seldom used in teaching. 

2. There is significant difference in actual use between users and non-users of ICTs 

among SMs according to personal and demographic characteristic (gender, age, 

academic rank, discipline, profession, experience, training, type of university, etc.). 

The first part provides descriptive statistics and information on the actual situation (type, 

experience level, rate and frequency of ICT use, availability and accessibility of ICTs, 
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SMs’ ICT skills and training, and lastly the reasons and purpose behind their ICT use). 

Finally, the study examines the effect of SMs’ personal and demographic characteristics 

on actual use of ICT in teaching. The results reveal a high level of ICT use (92%) among 

SMs. However, only 71% and 45.7% of SMs used Computers and the Internet in 

teaching, respectively. SMs used ICTs frequently and in average spent about 3.22 and 

2.69 hours on each Computer and Internet visit, respectively. SMs have good skills in 

Computers and Internet, but lack training, especially in specific types of ICT usage. ICT 

experience is essential in its utilization. SMs use ICTs for different reasons and purposes, 

but are mainly motivated by its usefulness. Among these different purposes, SMs notably 

use ICTs mainly for teaching, research, and academic purposes. Among many suggested 

constraints, infrastructural level problems (lack of Computer facilities, in lecture room 

and labs, low speed, inaccessibility of useful content and low quality, frequent 

disconnections of Internet and electricity), organizational level problems (training, 

financing of training and administrative support)) and individual level problems (high 

work load pressure, lack of rules that guards personal rights) were strongly confirmed as 

constraining factors for ICT use among SMs in KSUs.  

Among demographic and personal characteristics, the results show significant 

correlations between ICT use in teaching and ICT skills, experience, training, academic 

discipline, and type of university (private/public). Age and academic profession are found 

significant only with regard to Internet use in teaching. Duration of ICT use was noted to 

have a significant relation with years of experience of using ICTs and a significant 

negative relation with age and academic experience.  

Subsequently, the objectives and hypotheses of the second part, which concern factors 

influencing acceptance and use, were analysed using SPSS, Smart-PLS, and Excel. The 

analysis process is advance in two major steps, as recommended by previous research. 

The first is an assessment of model measurements, followed by assessment of structural 

models. While the first tests the measures for reliability and validity of the research 

instruments, which was confirmed, the second addresses, presents, evaluates and 

examines the model relations and testing of model hypotheses. 
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The result of SEM proved that the core TAM constructs(PU and PEU) were key 

determinants of behavioural intention to use Internet among SM. However, the path PEU-

BI in the model of Computers does not support TAM. Contrary to TAM and many 

previous researches, PEU did not have a significant influence on Computer acceptance 

among SMs. It is reasonable to expect SMs are not likely to accept and use technology 

simply because it is easy to use. It also indicates that among external factors proposed, 

CUFs and social factors have substantial (direct and indirect) influence on the SMs’ ICT 

acceptance. SFs were found to have a direct dominant influence to actual ICT use. 

The assessment of the SEM reveals the validity of TAM and the research model in 

explaining and predicting SMs’ acceptance and use of ICTs in the context of Sudanese 

HEIs. The study confirms that TAM as a framework is valid and applicable in the study 

context. The study empirically validates a modified TAM2 model in a non-Western 

cultural context of Sudan, specifically in KSUs. It is evident that TAM is effective in 

predicting and explaining SMs’ technology acceptance. However, the study contributes to 

the growing number of studies on TAM by indicating that using TAM constructs only 

may not give a full view and assess the effect of other factors that determine acceptance 

and use of ICTs among SMs. Thus it is recommended to add additional factors according 

to the context of each future study. SIP, CUFs, and SFs (FFs and COs) were found to 

have significant influence on SMs’ acceptance and use of Internet and Computer 

technology in teaching and academic activities. As expected, SFs, particularly FF, are one 

of the influential direct determinants of ICT use and acceptance by SMs in their 

professional work. The technology and resources FFs are proven to have a direct effect 

on use of ICTs among SMs in KSUs.  

One recognizable result with situational variables is that although COs has a negative 

effect on SMs’ acceptance and use, this effect is not significant. This can be supported by 

two facts from the first parts of this study. Firstly, the Internet and Computers are proven 

to be accessible to SMs at home, offices, and many other places, which mean availability 

is granted and accessibility of these ICTs does not matter. However, its availability in 

lecture rooms and labs was found to be very poor, which is considered as a primary 

indicator for infrastructure problems. In addition, the respondents agree on specific 
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problems related to infrastructure, administrative support, and individual level problems 

that were confirmed in the questionnaire. Other constraints to Computers and the Internet, 

despite its negative effect, may not hinder the use and acceptance of ICTs among SMs. 

This is because SMs did not agree that the mentioned constraints represent real obstacles, 

hindering or inhibiting their ICT use and acceptance (average is more than three). 

Therefore, SFs have to be taken into account as part of any policy or plan that aims to 

enhance acceptance among SMs. Further and detailed implications were highlighted and 

finally recommendations and outlooks were suggested.  

SIP (SN, IM) have been found as an influential factor in (directly and indirectly) 

predicting and determining acceptance and use of ICTs by SMs in KSUs. SIP has 

significant direct effect on acceptance of ICTs through Subjective or Social Norms (SNs) 

and indirect effect through perceived image (IM) via PU. CUFs were given special 

considerations in the study and found to be significant directly or indirectly (as a 

moderator) in influencing use and acceptance of ICTs as ET instruments by SMs in 

KSUs. CUFs found to significantly and positively influence acceptance and use of ICTs 

as a main constructs through PEU CUFs found to significantly and positively influence 

acceptance and use of ICTs as a main constructs through PEU the discussion of the 

results reveals support for most of the study findings and some contradictions with 

previous studies. Finally, a model that contains the significant study results was 

developed. Overall, the results of this study offer some valuable recommendations and 

implications.  

7.4 Recommendations and future outlooks 

The study reveals that there is still a need for more research in using TAMs and TAM 

related theory. Further and wider scope research is needed in the Sudanese education 

context and other contexts, including but not limited to the following issues: 

Research on the new advances in communication technology, such as using a smart 

phone as an ET tool, is recommended since a considerable increase in Internet usage and 

acceptance worldwide has been recognized to take place after innovation in the field of 

communication technologies. 
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Applying conceptual models separately in public universities, private universities, in 

other regional areas, and private colleges is recommended. This is specifically because 

the primary indicators from interviews, observations, and other methods show and 

confirm that acceptance and use of ICT in private HEIs differs considerably from that in 

public HEIs. The situation of ICT acceptance and use in most regional universities and 

un-investigated private colleges are expected to differ considerably from that of KSUs.  

Future research could investigate the effect of the other cultural dimensions in SMs’ use 

and acceptance of ICTs. Studies that revise or re-evaluate the Sudanese culture based on 

Hofstede’s cultural dimensions to test whether the Arabic index by Hofstede is typical of 

the actual situation and appropriate or not is recommended. This is basically because 

Sudan was not represented in Hofstede’s research and Hofstede recommend adding 

Sudan to the Arabic-speaking countries index. In addition, recent criticism of Hofstede, 

particularly in Arabic culture (for more information see e.g. Al-Nashmi and Syd Zin, 

2011; Alkailani et al., 2012) prove the need for such a revision at both the level of 

national countries and the possibility of individual cultural differences inside a single 

country (e.g. Sanderson, 2007; Cope and Kalantzis, 1997).  

The study’s conceptual framework is valid and could be further used and extended. If the 

aim is to increase the explanatory power of the model, CUFs should be used as 

moderating factors rather than direct constructs. This is because assessing the model’s 

explanatory power using Chin’s (1998) criteria proved that the explanatory power of the 

model improved in both (high and low UA as well as in masculine and feminine) models.  

Application of the study’s structural model to other contexts, cultures, populations, 

technologies, and times are a promising area where future research is strongly invited to 

investigate. 

From a methodological perspective, future research is recommended to employ a 

longitudinal study or experimental study design rather than a cross-sectional method, use 

actual rather than self-reported measures for use of ICTs, and use mixed triangulated 

methodologies rather than single methods depending on positivism qualitative 



292 
 

methodology as in most TAM research. Obviously, FF (resources and technology, 

administrative and technical support and self-efficiency) were found to be a very 

important determinants of ICT use among SMs. So it would be useful for further research 

to find out the decomposed effects of these factors on SMs’ acceptance in order to 

promote their ICT use. The government, universities, and administrators should develop 

ICT policies, implementation strategies, and guidelines that would support SMs in their 

academic work. Efforts should be made to encourage SMs to use ICTs by meeting the 

needs related to ICT acceptance and helping to install more favourable ICT facilitating 

conditions (e.g. increase speed, coverage of Internet, and accessibility to valuable 

information by reducing costs and paying for digital journals) will directly assist in the 

integration of technologies into their teaching and academic activities. For example, 

support from university administration or MHESR by designing plans and policies, 

strategies, providing logistical resources, ensuring that SMs have access to technology for 

instructional and academic proposes, reducing costs, providing supportive technical 

assistance, organizing trainings, and putting in place effective support structures would 

have in turn a significant impact on convincing SMs to accept and use ICTs in their 

professional work. 

Future researches are invited to include different types of external variables, other types 

of moderators and antecedents or other determinants in the study, in order to account for 

the unexplained variance for acceptance and use of ICTs among SMs in KSUs. The study 

shows that the cultural dimensions (MF and UA), SIP, contribute significantly to SMs’ 

acceptance and use of ICTs as ET in KSUs. Thus, cultural and social factors are 

important (direct and indirect) determinants of ICT use and acceptance among SMs in 

KSUs and should be considered in within the formulation of HE’s or universities’ ICT 

plans for increasing ICTs’ acceptance among SMs. Specifically, SMs’ individual 

differences and their cultural backgrounds have to be taken into consideration by planners 

and decision makers. 
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9 Appendices 

Appendix A Instruments of data collections 

 

Appendix A 1 Arabic questionnaire 

 

 

 

استبيان حول استخدام وتقبل اعضاء هيئة التدريس بجامعات ولاية الخرطوم لتكنولوجيا المعلومات 

 والاتصالات
 السيد عضو هيئة التدريس ، المحترم 

هذا الاستبيان عبارة عن جزء من مشروع بحثي لنيل درجة الدكتوراه بعنوان قبول واستخدام تكنولوجيا المعلومات والاتصالات 

اءهيئة التدريسفي جامعات ولاية الخرطوم )السودان(. ينفذ هذا البحث تحت إشرافبروفسير توماس كولر عميد بواسطة أعض

مركز تكنولوجيا التعليم ومركز تصميم الوسائط بجامعة درسدن التقنية )جمهورية ألمانيا الاتحادية(. الدراسة تحاول معرفة 

المعلوماتوالاتصالات في هذه الجامعات و اختبار العوامل التي تؤثر علي وضع وحالة استخدام أعضاءهيئة التدريسلتكنولوجيا 

 استخدامهم لها وكذلك التحري عن عوائق استخدام هذه التكنولوجيا من وجهة نظرهم.

 

وجيا اعُد هذا الاستبيان لمعرفة وجهة نظركم فيما يتعلق باستخدام تكنولوجيا المعلومات والاتصالات باستخدام نموذج قبول تكنول

ارجوا تعاونكم في ملئ هذا الاستبيان و أودأنأوضحأن معظم هذا الاستبيان عبارة  .المعلومات والاتصالات كإطار نظري للدراسة

عن أسئلة مغلقة تحتاج فقط للتأشير علي الإجابة المختارة ولا يحتوي الاعلي عدد قليل من الأسئلة المفتوحة التي تحتاج لكتابة 

كما انوه إلي مراعاة الخصوصية والسرية في الاستبيان وان هذه المعلومات ستستخدم فقط لأغراض هذا لذلك يسهل تعبئته. 

 البحث العلمي. للمزيد من المعلومات يمكنكم الاتصال بي عبر البريد الالكتروني أدناه.

 

 نجلاء احمد البشير عثمان 

 مبعوثة هيئة التعليم التقني 

nagfat@hotmail.com 

 الجزء الأول
نترنت( معلومات شخصية،المهارات والأهداف والخبرة في مجالتكنولوجيا المعلومات والاتصالات )الحاسب الآلي و الا  

أنثي ذكر   1.النوع 

 2.العمر سنة

 3.الجامعة 

 4.الكلية 

محاضر أستاذ مساعد أستاذ مشارك بروفسير يةالدرجة المهن  .5 

دبلوم عالي  ماجستير   دكتوراه بروفسير  6.الدرجة العلمية 

7.البريد الالكتروني )اختياري(   

في حقل الإجابة المختارة)×( التدريب والخبرة: رجاءً ضع علامة   

لا  نعم  8.هل تزاول أو تشارك في مهنة التدريس حاليا   

تزاول مهنةالتدريس الجامعي منذ كم عام وأنت .............................سنة .9 

................سنة لا استخدم  10.كم عدد سنين خبرتك في مجال الكومبيوتر   

سنة .............. لا استخدم   الانترنت عدد سنين خبرتك في مجال  .11 

ختارةفي حقل الإجابة الم( )×ت والاتصالات. رجاءً ضع علامة التدريب في مجال تكنولوجيا المعلوما  

 هل تلقيت أي تدريب نعم لا
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 12.قبل مزاولة المهنة  

 13.أثناء مزاولة المهنة  

 14.في الثلاث سنوات الأخيرة  

في السودان    .15 

 16.في دولة متقدمة  

إذا كانت الإجابة نعم أي نوع من الكورسات 

.................................................................................تلقيته .1
7...............................................................................................................................................  

غير راض إلي حد ما راض  راض جدا .هل أنت راض عن مهاراتك ومعارفك المكتسبة في 18 

رالكمبيوت  

غير راض إلي حد ما راض  راض جدا هل أنت راض عن مهاراتك ومعارفك المكتسبة في  

 19.الانترنت

في حقل الإجابة المختارة ( )×رجاءً ضع علامة  توفر وملكية الكومبيوتر والانترنت  

أو لديك وصول هل تمتلك كمبيوتر  انترنت  

 نعم لا نعم لا

 20.في المنزل    

راسةفي قاعة الد     .21 

 22.في المعمل    

 23.في قاعة الاجتماعات    

 24.في المكتب    

 25.في شعبتك للاستخدام الشخصي    

 26.عبر المراكز التجارية    

لا  نعم  .هل لديك انترنت متنقل عبر الكمبيوتر المحمول 28 لا  نعم   27.هل تمتلك كومبيوتر محمول  

في حقل الإجابة المختارة( )×في التالي. رجاءً ضع علامة  كيف تقيم درجة مهارتك وخبرتك  

 درجة الخبرة في مجال تكنولوجيا المعلومات ممتازة جيدة جدا جيدة ضعيف غير مؤهل

29.)مايكروسفت وورد( معالجة النصوص       

30.الجداول الحسابية )اسبريد شيت أو مايكروسفت اكسل(       

31.وسفت بوربوينت(العروض التقدمية )مايكر       

32.إدارة قواعد البيانات )مايكروسفت اكسس(       

     CD_DVD. اسطوانات 33  

34.البريد الالكتروني       

.الإبحار والتصفح عبر الانترنت35       

 36.الحوارات المكتوبة     

 37.التحليل والتطبيقات الإحصائية     

 38.غرف الدردشة     

 39.الموسوعات     

     . .المواقع الشخصية )المدونات الشخصية (40  

      (Uploading). . التحميل عبر النت 41  

      (Downloading). . التنزييل من النت42  

.المؤتمرات الحوارية عبر التلفون43       

 44.المؤتمرات الحوارية عبر الفيديو     

45.البرمجة       

 46.تصميم صفحات النت     
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.اللغة الانجليزية47       

      (e-learning) .التعليم الالكتروني48  

.أخري من فضلك حددها 49       

      

 الاستخدام الفعلي نعم لا

.هل سبق لك استخدام الكمبيوتر في عملية التدريس50    

.هل سبق لك استخدام الانترنت في عملية التدريس51    

همة في مجلة علمية أو موقع علمي عبر .هل لديك اشتراك أو مسا52  

 الانترنت

المعلومات مقابل رسوم علي  .هل سبق أن اشتركت في احد مواقع53  

 الانترنت

الانترنت فب البحث في مجالك .هل تستخدم54    

لا  نعم لكن فقط من المواقع العلمية الرسمية نعم   .هل تثق في المعلومات التي تتحصل عليها من 55 

رنتالانت  

.......ساعة في كل استخدام لا استخدم  كم من الوقت تقضيه في الكمبيوتر في كل مرة  .في المتوسط56 

 استخدام

ساعة في كل استخدام....... لا استخدم  ام.في المتوسطكم من الوقت تقضيه في الانترنت في كل مرة استخد57   

نادرا = شهريهرأسبوعياً، أحيانا= مرتين بالش دائما = في اليوم ،يوميا أوأكثر من مرة  معدل الاستخدام: أكثرالأحوال=  

أكثرالأ دائما أحيانا نادرا أبدا

 حوال

 معدل الاستخدام

في عملك الاكاديمي ما هو معدل استخدامك للكمبيوتر .في المتوسط58       

الاكاديميما هو معدل استخدامك للانترنت في عملك  .في المتوسط59       

)ICTs)أغراض استخدام 

أكثرالأح دائما أحيانا نادرا أبدا

 وال
 الغرض

 إليأي مدي تستخدم الكمبيوتر والانترنت للأغراضالآتية:

.في عملية التدريس بصورة عامة60       

.في أداءالأعمالالأكاديمية بصورة عامة61       

مادة أو كورسات  مع معلومات محدثة لتدريس وتعليم.في ج62     

 محددة

البوربوينت .في عمل عروض علي63       

.لتحضير محاضرات ومواد دراسية64       

والبحث عن المعلومات واستخدامها  .في الحصول65       

.في تصميم برامج66       

.في إجراء تجارب ، مهام معملية ، ورش عمل، مهام أخري67       

هزة.في لاستخدام والاستفادة من حزم و برامج جا68       

.في تحليل إحصائي69       

.في تحضير تقارير70       

.في تحضير أسئلة الامتحانات71       

ةللبحث وإعداد المواد التعليمي .في الوصول وجمع المعلومات72       

والمناهج  ، بحوث، المواد.للنشر الالكتروني ) الأوراق العلمية73     

 الخ(

ية، بحوث،المواد والمناهج الخ(.لكتابة ) الأوراق العلم74       

نترنت.التواصل العلمي مع الزملاء والباحثين في المجال عبر الا75       

.التواصل العلمي مع الطلبة76       
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.التواصل الاجتماعي 77       

.الإشراف العلمي78       

.للأعمال المتعلقة بالإدارة79       

.التطوير الشخصي80       

فيه والتسلية .التر81       

.أغراضأخري من فضلك حددها82       

      

HG      

الجزء الثاني: في هذا الجزء سيتم عرض أهم العوامل التي تؤثر علي تقبل تكنولوجيا المعلومات والاتصالات) الحاسب الآلي و 

 الانترنت(

لا أوافق بشدة = 5= لا أوافق، 4 = محايد، 3 ،=أوافق 2 = أوافق بشدة، 1في حقل الإجابة المختارة: ( )×رجاءً ضع علامة   

 العبارة  1 2 3 4 5

 الاعتقاد بالفائدة ، اعتقد بان :

يحسن ويطور من أدائي المهني .استخدام الكمبيوتر1       

يحسن ويطور من أدائي المهني. .استخدام الانترنت2       

ل أسرع في أداء مهامي بشك في أعماليالأكاديمية يساعدني .استخدام الكمبيوتر3       

أسرع  في أعماليالأكاديمية يساعدني في أداء مهامي بشكل .استخدام الانترنت4       

كاديميفي أعماليالأكاديميةيزيد من إنتاجي البحثي و الأ .استخدام الكمبيوتر5       

يمياد.استخدام الانترنت في أعماليالأكاديميةيزيد من إنتاجي البحثي والأك6       

يمية .استخدام الكمبيوتر يزيد ويقوي من فعالية تدريسي وأداءأعماليالأكاد7       

مية.استخدام الانترنت يزيد ويقوي من فعالية تدريسي وأداءأعماليالأكادي8       

.بشكل عام الكمبيوتر مفيد في عملي9       

.بشكل عام الانترنت مفيد في عملي10       

مبيوتر يسهل من أداء عملي.استخدام الك11       

.استخدام الانترنت يسهل من أداء عملي12       

 الاعتقاد بسهولة الاستخدام ، اعتقد بان :

.الكمبيوتر مرن للاستخدام13       

.الانترنت مرن للاستخدام14       

.تعلم تشغيل الكمبيوتر سهل بالنسبة لي15       

النسبة لي.تعلم استخدام الانترنت سهل ب16       

.الكمبيوتر سهل الاستخدام بالنسبة لي 17       

.الانترنت سهل الاستخدام بالنسبة لي18       

.من السهولة توجيهوإدارة الكمبيوتر لأفعل ما أودأن افعل19        

.من السهولة توجيهوإدارة الانترنت لافعل ما أودأن افعل20        

أصبح ماهرا  في استخدام الكمبيوتر.من السهولة بالنسبة لي أن21       

.من السهولة بالنسبة لي أنأصبح ماهرا  في استخدام الانترنت22       

.استخدام الكمبيوتر واضح ومفهوم بالنسبة لي23       

.استخدام الانترنت واضح ومفهوم بالنسبة لي24       

:لنية علي الاستخدام ، انوي واعزم علي أنالعزم وا  

واعمالي الاكادمية في المستقبل ستخدم الكمبيوتر في التدريس.ا25       

واعمالي الاكادمية في المستقبل .استخدم الانترنت في التدريس26       

.استخدم الكمبيوتر في التدريس كلما كان ذلك ممكنا  27       
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.استخدم الانترنت في التدريسكلما كان ذلك ممكنا  28       

في التدريس والبحوث  بقوة علي استخدام الكمبيوتر خرينالآ .انصح29     

 والأعمالالأكاديمية

الآخرين بقوة علي استخدام الانترنتفي التدريس والبحوث  .انصح30     

 والأعمالالأكاديمية

 فع علي تقبلالجزء الثالث: هذا الجزء يحتوي علي عبارات العوامل الاجتماعية، والثقافية، والعوامل المساعدة التي تهيمن وتد

)الحاسب الآلي و الانترنت(. تكنولوجيا المعلومات والاتصالات  

لا أوافق بشدة = 5 =لا أوافق، 4 = محايد، 3 =أوافق، 2 = أوافق بشدة، 1في حقل الإجابة المختارة: ( )×رجاءً ضع علامة   

 العبارات 1 2 3 4 5

 المؤثرات )والقيم( الاجتماعية

رهمين لدي يعتقدون انه ينبغي علي استخدام الكمبيوت.معظم الأشخاص الم1       

.معظم الأشخاص المهمين لدي يعتقدون انه ينبغي علي استخدام الانترنت2       

.معظم الأشخاص المهمين لدي يودون ويرغبون أن استخدم الكمبيوتر3       

.معظم الأشخاص المهمين لدي يودون ويرغبون أن استخدم الانترنت4       

ر.الأشخاص المؤثرون علي سلوكي يعتقدون انه يجب علي استخدام الكمبيوت5       

.الأشخاص المؤثرون علي سلوكي يعتقدون انه يجب علي استخدام الانترنت6       

لكمبيوتر.الزملاء السابقون في جامعتي كانوا وظلوا مساعدين لي علي استخدام ا7       

نترنتي كانوا وظلوا مساعدين لي علي استخدامالا.الزملاء السابقون في جامعت8       

 المظهر أو الصورة 

.استخدام الانترنت أو الكمبيوتر يحسن من صورتي في الجامعة9       

يستخدمون )الانترنت و الكمبيوتر( في جامعتي يحظون بوضع  الذين .الزملاء10     

 وتقييم اعلي من الذين لا يستخدمون

يستخدمون )الانترنت و الكمبيوتر( في جامعتي لديهم مكانة  ين.الزملاء الذ11     

 وتقدير اعلي من الذين لا يستخدمون

يعد من الوجاهة للحاصل عليهما في  تلاك ووجود الانترنت و الكمبيوتر.ام12     

 جامعتي

 العوامل الثقافية 

مرأةا ا فيهموقع قيادي من أن تكون لدين.من الأفضلأن يكون لدينا رجل في 13       

النساء .استخدام الانترنت أو الكمبيوتر بين زملائي الرجال أكثر من زملائي14       

لنساءا.زملائي الرجال أكثر خبرة ومهارة في استخدام الكمبيوتر من زملائي 15       

لنساء.زملائي الرجال أكثر خبرة ومهارة في استخدام الانترنت من زملائي ا16       

لرجال غالبا  يقومون بحل المسائل بمنطق تحليلي بينما النساء يقمن بحلها .ا17     

 بالانطباع

 تجنب عدم التأكد

م.منه للأساتذة ما تريده المؤسسة.القوانين واللوائح مهمة لأنها توضح 18       

.من الأفضلأن يكون لدينا مطلوبات،مهام وتعليمات وظيفية محددة لأجلأن 19     

غي علينا فعلةنعرف ما ينب  

.أفضل وضع سئ اعرفه علي وضع غير معروف أومتأكد منه قد يكون أفضل 20       

منها .علي الفرد تجنب أحداثأي تغيير إذا كانت نتائجه غير موثوق أومتأكد21       

ة بخطوة.التغييرات والتحسينات في العمل أكثرأهمية من أتباع التعليمات خطو22       

دة العوامل المساع  

 العبارة     

لاستخدام الكمبيوتر .لدي كل الموارد الضرورية23       

لاستخدام الانترنت .لدي كل الموارد الضرورية24       
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لاستخدام الكمبيوتر معرفة الضرورية.لدي ال25       

لاستخدام الانترنت .لدي المعرفة الضروري26       

المهام  الانترنت تمكنني من أداءالكثير من.لدي المعرفة بالمواقع علي شبكة 27       

للمساعدة في حل الإعطاب المتعلقة  .هنالك شخص )أوأشخاص( محدد28     

 بالكمبيوتر والانترنت

والانترنت الضرورية فيما يتعلق بالكمبيوتر لإدارة توفر المساعدات والموارد.ا29       

بيوتر والانترنتفي أسباب ودوافع استخدام الكم عبارات عامة       

.ارغب في استخدامها بصورة أساسية لتتطابق مثلي لاستخدامها مع مثل 30     

 مؤسستي 

.لأنني اشعر بان استخدامها مسالة تخصني وتتعلق بي في المقام الأول31       

.ما لم احفز عليهافي جامعتي بطريقة ما فلا أري سببا لبزل جهود إضافية 32     

 لاستخدامها 

.لأننيأجد متعة شديدة وقوية في استخدامها33       

.لأنني فخور باستخدامها34       

.أفضل استخدامها لان مثل وقوانين مؤسستي تقتضي ذلك35       

.استخدامي القوي لها مرتبط بمدي تحفيزي علي استخدامها36       

.لان زملائي يستخدمونها37       

لي استخدامها .حتى احفز فمن الضروري ع38       

.استخدمها كي أطوروأحسن واساهم في ترقية وتحديثتأهيلي الوظيفي )في أداء 39     

 المحاضرة، التدريس، البحث العلمي(

.لان عملية استخدامها تدخل السرور علي نفسي40       

.لأني احصل علي معلومات سريعة ومحدثٌة41       

تسلية وراحة. لأنيأجد في عملية استخدامها 42       

 

تصالاتالجزء الرابع: هذا الجزء يحتوي علي عبارات تعوق أو تعمل كحواجز تحد من تقبل تكنولوجيا المعلومات والا  

في حقل الإجابة المختارة:( )×ضع علامة  رجاءً   

 المعوقات للاستخدام

 العبارات 1 2 3 4 5

.مشكلات تتعلق بتوصيل و الوصول الانترنت1       

مشكلات تتعلق بالوصول لقواعد البيانات المتخصصة عبر الانترنت.2       

.ضعف وبطء سرعة الربط بالانترنت3       

.ندرة التدريب علي الانترنت والكمبيوتر4       

.قلة تحفيز ودعم إدارة الجامعة فيما يتعلق باستخدام وسائلتقنية المعلومات 5     

 والاتصال

التقني.مصاعب تتعلق بالدعم 6       

.عدم وجود حقوق ملكية فكرية ة واضحة خصوصا فيما يتعلق بالنشر والطبع 7     

 حد من تقبلي واستخدمي للانترنت

قنيات.عدم وجود الوقت الكافي نتيجة الضغط الوظيفييحول دون استخدامي للت8       

.عدم توفر المعلومات المناسبة بالغة العربية 9       

مالية العالية لاستخدامالانترنت.التكلفة ال10       

وم بتدريسها.استخدام الكمبيوتر والانترنت لا يتوافق مع طبيعة المواد التي أق11       

كمبيوتر.اللغة الانجليزية حاجز يحول دون انتفاعي واستخدامي للانترنت وال12       

.الخوف من استخدام الكمبيوتر والانترنتفي المحاضرة13       

.الانقطاع المتكرر للكهرباء يمنعني من استخدامها14       



327 
 

.معتقداتي الاجتماعية والدينية والثقافية تحول دون استخدام الانترنت 15     

 والكمبيوتر

الصحف،تتبع .استخدام الانترنت والكمبيوتر للأغراض الخاصة )قراءة 16     

ي لهاالخ..( يوثر علي استخدامي الأكاديم الأخبار، تشغيل أغاني  

عملي. .الارتباطات الاجتماعيةالضاغطة تمنعني من الاستخدام الكفء لها في17       

.الاستخدام السيئ للانترنت )عن طريق القص واللصق دون الاعتبار لحقوق 18     

 الملكية الفكرية( جعل منه مصدر لا يمكن الاعتماد عليه في المعلومات الأكاديمية

.أخري حددها 19

.....................................................................................................................................................رجاء....

...................................................................................................................................................  

 

 أي تعليقات وملاحظات أخري

.............................................................................................................................................................

.............................................................................................................................................................

............................................................................................................. 

 

 

 

 
 

Appendix A 2 English questionnaire 

 

  
This questionnaire is a part of a PhD dissertation project (titled The Acceptance and usage of ICTs by Staff 

Member in Khartoum State’s (Sudan) Universities) conducting at the Media Design Centre in Dresden 

University of Technology under supervision of Prof. Dr. Thomas Koehler (Germany) The study attempts to 

understand status and situation of ICTs use and to examine factors that affect staff members' use of ICTs in 

Khartoum State’s (Sudan) Universities and investigate obstacles of ICTs usage from their perception.  

The following questionnaire has been prepared to know your perception toward ICTs using Technology 

Acceptance Model (TAM).I am seeking your corporation and hope to fill the attached questionnaire. 

Considering that most of the questions are closed ended questions and very few open questions that need 

written answer so it will be easy to fulfil. Note that the information obtained will be use only for the 

purpose of this scientific research and secrecy and privacy are taking into account. For more information 

you can contact me through my E- mail 

Nagfat@ hotmail.com or mobile 0024912490065 

 

My kind respect for your co-operation 

Negla Osman 

Section (1): Personal information, ICT (Computer and Internet) skills and purposes Background 

Information 

1. Gender  …….  

2. Age  

3. University  

4. Faculty  

5. Job Title (profession) Lecturer 

6. Academic degree  M.Sc  

7. E-mail (Optional)  

 

Your Experience (please check × in the selected answer) 
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 8. Are you currently involved in teaching process 

(practice some courses or lectures)? 

Ye………………  

9. How many years do you work in academic 

profession? 

……………………years 

10. How many years have you used Computer?  not use ………….years to have. 

11. How many years have you used Internet? ………….years to have. 

Training on ICT (Computer and Internet) (please check × in the selected answer) 

Did you receive any training Yes No 

12. before your profession   

13. during your profession   

14. in the last three years   

15. in your country (Sudan)   

16. in advance countries   

17. If yes what type of courses did you receive  

-------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------- 

 

18. Are you satisfied with your skills in 

Computer 

 

19. Are you satisfied with your skills in the 

Internet 

Satisfied to ot 

satisfied 

 

Availability and Possession of Computer and Internet (please check × in the selected answer) 

Do you have Computer or laptop Internet connection 

Yes No Yes No 

20. At home     

21. In lecture room     

22. In laboratory     

23. In seminar room     

24. In office     

25. In the department for your personal use     

26. Easy access at commercial centres     

 

28. Do you have mobile Internet in your own laptop?  

How do you evaluate your skill and experience in the following items: (please check × in the selected 

answer) 

Your degree of experience and skill in Excel

lent 

V. 

good 

Good Fair No 

capability 

29. Word processing      

30. Spreadsheet      

31. PowerPoint      

32. Access      

33. CD-ROM      

34.E-Mail      

35. Navigation      

36. Threaded Discussion      

37. Statisticalapplication      

38. Chat room      

39. Wiki      

40. Blog      

41. Uploading       

42. Downloading      

43. Teleconferencing      

44 Videoconferencing      
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45. Programming      

46. Web page design      

47. English language       

48. e- learning      

49. Other (Please specify below)      

Question Actual use (AU): yes No 

50. Have you ever used Computer in teaching process?   

51. Have you ever used Internet in teaching process?   

52. have you any subscriptionto in Internet scientific 

journal or site  

  

53. have you any subscription to in Internet site for fees   

54. do you use specialized search engine (to your search)    

55. do you trust information obtained from the Internet   

56. How much time do you spend using Computer during 

each visit? 

………….Hour/ visit  

57. How much time do you spend using Internet during 

each visit? 

………….Hour/ visit  

Frequent of use :Very Often: once or more a day, Often: weekly, Sometimes: twice a month and Rarely: 

monthly 

Frequency of use  Very 

Often 

Often Som

etim

es 

Rarely never 

58. How often do you use Computers in your academic 

work? 

     

59. How often do you use Internet in your academic 

work? 

     

To what extent do you use ICT (Computer and Internet) for the following purposes? (please check × in 

the selected answer) Very Often: once or more a day, Often: weekly, Sometimes: twice a month and 

Rarely: monthly 

Purpose Very 

Often 

Often Som

e 

time

s 

Rarely never 

60. In teaching in general       

61. In performing academic activities in general      

62. Having an update-info to teaching-learning specific 

subjects or course 

     

63. Making PowerPoint presentations      

64. Preparing lecture, the courses and lecture notes       

65. Access and search information and using it      

66. program designing       

67. Perform experiments, lab task, workshops, 

operations etc. 

     

68. Making use of ready-made software packages       

69. Statistical analysis      

70. Preparing reports      

71. preparing exam questions      

72. Accessing and gathering information for research 

and educational materials 

     

73. Publishing (papers, research, lecture notes etc.) on 

the web 

     

74. Writing (papers, research, lecture notes etc.)      

75. Communicating with other professors (via e-mail 

or direct)  
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76. Communicating with students      

77. Social Communication with others      

78. Academic supervision       

79. Work related to administration      

80. Further personal development      

81. Recreation and leisure      

82.Others (determine below)      

      

 

From section 2 to section 41 = Strongly Agree 2 = Agree 3 = Neutral 4 =Disagree 5 = Strongly disagree  

Section 2:In this section main factors affecting ICTs acceptance are presented(please check × in the 

selected answer) 

Statements  1 2 3 4 5 

Perceived usefulness 

1. Using the Internet would improve my job performance      

2. Using the Computer would improve my job performance      

3. Using the Internet in my job would enable me to accomplish tasks 

more quickly 

     

4. Using the Computer in my job would enable me to accomplish 

tasks more quickly 

     

5. Using the Internet in my research would increase my research 

productivity 

     

6. Using the Computer in my research would increase my research 

productivity. 

     

7. Using the Internet would enhance effectiveness in my teaching      

8. Using the Computer would enhance effectiveness in my teaching      

9. I would find the Internet useful in my job.      

10. I would find the Computer useful in my Job.       

11. Using the Computer would make it easier to do my job      

12. Using the Internet would make it easier to do my job      

Perceived Ease of use 

13. I would find the Computer to be flexible to use       

14. I would find the Internet to be flexible to use      

15. I would find it easy to get Computer to do what I want it to do.      

16. I would find it easy to get Internet to do what I want it to do      

17. I find Computer easy to use      

18. 1 find Internet easy to use      

19. Learning to operate Computers is easy for me      

20. Learning use Internet is easy for me      

21. It would be easy for me to become skilful in using Computer      

22. It would be easy for me to become skilful in using the Internet      

23. It is clear and understandable to use Computer      

24. It is clear and understandable to use Internet      

Behavioural intention to use 

25. I intend to use the Computer in the future      

26. I intend to use the Internet in the future      

27. I would use the Computer in the future      

28. I would use the Internet in the future      

29. I will strongly recommend others to use Computer in teaching 

and research 

     

30. I will strongly recommend others to use the Internet in teaching 

and research 

     

Section 3: This section contain statements about other social, cultural factors and facilitating conditions 

that influence ICTs use (please check × in the selected answer) 
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Statement  1 2 3 4 5 

Social norms 

1. Most people who are important to me think I should use Computer      

2. Most people who are important to me think I should use Internet.       

3. Most people who are important to me would want me to use Computers.       

4. Most people who are important to me would want me to use Internet.       

5. People who influence my behaviour think I should use Computers.      

6. People who influence my behaviour think I should use Internet.      

7. The colleagues in the university has been helpful in the use of the Computer      

8. The colleagues in the university has been helpful in the use of Internet      

Image 

9. Using the Computer and Internet improves my image within the university.      

10. Staff member in my university who use the Internet and Computer have 

more prestige than those who do not. 

     

11. Staff member in my university who use the Internet and Computer have a 

high profile. 

     

12. Having the Computer and Internet is a status symbol in my university.      

Cultural factors (Muscularity/FEM) 

13. It is preferable to have a man in high level position rather than a woman.       

14. The use of Computer or Internet among men is higher than women staff      

15. Men are more professional in the use of Internet compared with women 

staff 

     

16. Men are more professional in the use of Computer compared with women 

staff 

     

17. Men usually solve problems with logic; women usually solve problems with 

intuition. 

     

Uncertainty avoidance 

18. Rules and regulation are important because they inform staffs what the 

organization expects of them.  

     

19. It is important to have detailed job requirements and instructions in order to 

know what have to be done  

     

20. I would prefer a bad situation that I know to uncertain situation which might 

be better 

     

21. People should avoid making changes when their outcomes are uncertain      

22. Innovations and changes in work is more important than following step by 

step instructions 

     

Facilitating conditions 

23. I have the resources necessary to use the Computer      

24. I have the resources necessary to use the Internet      

25. I have the knowledge necessary to use Computer      

26. I have the knowledge necessary to use the Internet      

27. I have website knowledge allow me to make use of many applications      

28. Specific person (s) is available for assistance with Internet and Computer 

difficulties. 

     

29. Management provided most of necessary help and resource concerning 

ICTs 

     

General statements on reasons and motivation of ICTs      

30. I intent to use it basically because my values of use correspond my 

institution values 

     

31. I feel that its use is personal issuesrelate to me in first place      

32. Unless being paid in some way by my institution, I see no reason to exert 

efforts using it 

     

33. For I find satisfaction and excitement in using it      

34. I am fond of it      
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35. I prefer to use it because of my institution values and laws      

36. My usage is connected with the extend of the incentive       

37. I used it because my colleague use it      

38. To have monetary incentives, it necessary for me to use it       

39. I use it to develop, improve and participate to my professional development      

40. It’s use pleased and delight me       

41. For I have an access to fast and an updated information       

42. I find fun and enjoyment in its use      

Section 4: 

This section give some statements about main barriers and Obstacles for the Computer and Internet use 

(please check × in the selected answer ) 

Statements  1 2 3 4 5 

1. Internet access problems       

2. Problems in accessing specialized online database      

3. Low speed of connection      

4. Training(Computer and Internet) is rare      

5. University support and incentives      

6. Technical supports difficulties      

7. Absence of clear property, copy and publishing rights are a problems, limit 

my use and acceptance of the Internet 

     

8. Enough time is difficult to save because of work pressure      

9.Unavailability of suitable information in Arabic language      

10. High cost for using Internet      

11. Use of Computer and Internet is not compatible with subjects I teach(or 

my profession) 

     

12. English language is an obstacle for me to make use of Internet      

13. Fear of using Computer and Internet in lectures      

14. Instability of electricity or frequent disconnections prevent me from using 

it 

     

15. Internet and Computer use contradict with my social, religious and 

cultural believes 

     

16. Using Internet for personal use (reading newspapers, following news etc.) 

affect my academic uses 

     

17. Social bindings prevent me from using Computer and Internet efficiently 

in my work 

     

18. Misuse of Internet (by copy and best without consideration to intellectual 

property of others) make it unreliable academics source of information  
     

19. Others please specify -------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------- 

 

 

20. Other comments and notes --------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------- 

Thanks,  

Appendix A 3 Interview  

 
After giving interviewees small introduction about the study objectives ,purposes, theoretical and conceptual 

framework, they were asked the following questions 

 

1. According to your point of view, to what extent SMs use and acceptance ICTs in their academic and 

teaching activates?--------------------------------------------------------------------------------------------------
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------------------------------------------------------------------ 

2. Do you think that SM in KSUs possess enough skills, that allow them to use ICTs efficiently in their 

teaching and academic activities ---------------------------------------------------------------------------------

--------------------------------------------- 

3. According to your (experience, observations and scientific knowledge you gain during supervision 

etc.) are there any variations in level of ICT use among SMs ?and on what bases ? ----------------------

---------------------------------------------------------------------------------------------------- 

4. Are there any variations between private and public universities, in term of ICT infrastructure, FFs 

and use of ICTs among their SMs? -------------------------------------------------------------------------------

------------------------------------------- 

5. If SMs ICT use and acceptance are described in three stages/level of use and acceptance 1. 2 and 3 in 

which stages/level did you think SMs could be categorized?, you can use ( percentage of SMs in 

each stages) to describe and evaluated the level or extent of use---------------------------------------------

----------------------------------------------------------------------------------- 

6. Referring to TAM theoretical model do you think SMs’ PU and PEU important factors in 

influencing acceptance SM in KSU? Do you think there are other factors? If yes, what are they? -----

------------------------------------------------------------------------------------------------------------------------- 

7. May or could you provide information on SMs’ ICT training and professional development at your 

university or in KSUs? Mainly (Institutions, standard or level, period, type, content and problem of 

training  

 

8. Do you think that universities /administration/ MHESR provide backing or support to facilitate and 

enhance use and acceptance among SMs ?if yes, what is the type of this backing, support and 

facilities---------------------What are the sources of financing ICTs ------------------------------------------

------------------------------------------ is there any other institutions provide some support?. ------------ 

 

9. In general, what are the main problems that constraints or hinder acceptance and use of ICTs by SMs 

in KSUs? -------------------------------------------------------------------------------------------------------------

-------- 

Thank you very much for valuable and good bye  

 

Note: the order and structure is not strictly followed as the interview is semi-structured the order and 

format of interviews’ questions are changed in accordance with passage or course of interview’s 

conversation. 
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Appendix A 4 photos from field study  

 
Figure C1 Computer labs in Private universities (medical college ) 

 

 
Multi-media projector in SMs’ committee room (Sudan university of technology) 
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Multi-media projector in lecture room Khartoum university  

 

 

Appendix B Tables 
Appendix B1 distribution and collection of the questionnaire  
universities  Male 

 

 

female  Total 

No. of 

SMs 

% 

Of total 

No. 

Distrib

uted Q 

No 

resp

ond

ents 

Respons

e 

rate 

Public universities 

1. Khartoum university 1156 464 1620 24.7 194 126 65% 

2.Omdurman Islamic university 665 367 1032 15.7 124 51 41% 

3. University of Sudan for science 

and technology 

596 267 863 13.2 103 97 94% 

4. Nileen university 522 214 736 11.2 88 65 74% 

5. Koran Kareem university 340 87 427 06.5 51 33 65% 

6.University of elzaeem alazhari 277 170 447 06.8 54 37 69% 

7. Open university of Sudan 36 12 48 00.7 06 06 100% 

Sub total 3592 1581 5173 78.9 621 415 77% 

Private universities 

1. Ahfad university 94 120 214 03.3 26 19 73% 

2. The national Ribat university 278 70 348 05.3 42 32 76% 

3. international university of 

Africa 

263 32 295 04.5 36 23 64% 

4. University of Omdurman 

Alahliia 

107 46 153 02.3 18 12 67% 

5. Sudan international university 22 3 25 00.4 03 2 67% 

6. University of science and 

technology 

132 72 204 03.1 24 15 63% 

7. University of medical science 86 55 141 02.2 17 9 53% 

Sub total 982 398 1380 21.1 166 112 67% 

Total 4574 1979 6553 12 % 787 527 67% 
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Appendix B2. Definitions of the main concept of reliability and validity 

Concept  Definition  Other definitions or 

comment 
Reliability of research 

Instrument 

 

Slavin, (1992) define Reliability 

as the degree to which a survey 

instrument consistently measures 

whatever it is intended to measure 

Reliability refers to consistency or 

precision in measurements 

(measure what it intended to 

measure). 

Reliability (stability) of 

research Instrument 

One or same instrument at 

different time 

Refers to the degree of confidence 

that can be placed on the 

measuring instrument to produce 

the same numeric value or results 

when the measurement is repeated 

on the same object. the scores are 

consistent through time (from one 

time to the next). 

The extent to which an instrument 

produces the same results/ similar 

scores on repeated trials. testing of 

instruments with the same group of 

respondents. when this results are 

obtained research instrument is 

deemed reliable 

 

 

Reliability (equivalence) of 

research Instrument 

(different instrument at same 

time) 

The amount of agreement 

between two or more instruments 

that are administered at nearly the 

same point in time 

 

Reliability (internal 

consistency) 

 

The extent to which items on the 

test or instrument are measuring 

the same thing.  

Hair et al., define it as an 

assessment of the degree of 

consistency between multiple 

measurements of variable (Hair, 

Anderson and Tatham, 

1998).requires determining 

reliability of each item in the scale 

or constructs. (Measured by outer 

loading of items or CR and Cα at 

construct 

Validity of instrument  

 

 

 

Validity refers to the degree to 

which a survey instrument can 

actually measure 

the concept it is supposed to 

measure (Slavin, 1992).Validity is 

defined by Ticehurst and Veal 

(2000) as the extent to which the 

data collected truly reflect the 

phenomenon being studied. 

An aspect of validity testing how 

well the results obtained from 

the use of the measure fit the 

theories around which the test was 

designed. In other words, construct 

validity testified that the instrument 

did tap the concept as theorized. 

pilot test content validity Factor 

Analysis used to examine validity. 

CV (items and constructs) The degree to which 

two measures of the same concept 

are correlated 

(Hair et al., 1998). 

 

The extent to which the indicator 

of a measurement that are 

theoretically related should 

correlate highly (Gefen and Straub, 

2005) 

DV (items and constructs) Refers to the degree to which 

two conceptually similar concepts 

are distinct (Hair et al., 1998 ) 

At item level DV is the extent to 

which the measure is not a 

reflection of some other variables  

(same items are not cross load with 

other constructs (horizontal ) 
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Appendix B3 Table 3 Mean and Standard deviations of the items 

 

Internet Computer 

 Items Mean  SD Items  
 

Mean 

 

SD 

ACU2 1.54 0.499 ACU1 1.29 0.45 

ACU3 1.42 0.505    

ACU5 2.17 1.127 ACU4 1.29 1.09 

MF1 2.95 1.525 MF1 2.95 1.53 

MF2 2.99 1.479 MF2 2.99 2.48 

MF4 2.82 1.453 MF3 2.95 2.73 

MF5 3.09 1.399 MF5 3.09 1.40 

UA1 1.50 0.886 UA1 1.50 0.89 

UA2 1.43 0.792  UA2 1.43 0.79 

UA3 2.49 1.286 UA3 2.49 1.29 

UA4 2.50 1.328 UA4 2.50 1.33 

UA5 1.91 1.046 UA5 1.91 1.05 

PEU2 1.69 920 PEU1 1.57 0.84 

PEU4 1.64 1.051 PEU3 1.86 1.07 

PEU6 1.60 0.909 PEU5 1.56 0.95 

PEU8 1.99 1.112 PEU7 1.51 0.85 

PEU10 1.80 0.983 PEU9 1.73 0.94 

PEU12 1.80 1.694 PEU11 1.65 0.90 

FF2 2.20 1.221 FF1 2.13 1.17 

FF4 1.90 1.048 FF3 1.86 0.95 

FF5 2.05 1.155    

FF6 2.15 1.184 FF6 2.15 1.18 

FF7 2.53 1.349 FF7 2.53 1.35 

IM2 2.34 1.344 IM2 2.36 1.33 

IM3 2.36 1.325 IM3 2.34 1.34 

IM4 3.05 1.437 IM4 3.05 1.44 

BI2 1.29 0.730 BI1 1.29 0.81 

BI4 1.32 0.730 BI3 1.32 0.74 

CO1 2.36 1.293 CO5 2.67 1.39 

CO2 2.44 1.231 CO8 2.87 1.42 

CO3 2.32 1.346 CO11 3.90 1.24 

CO5 2.67 1.393 CO14 3.16 1.36 

CO8 2.87 1.423 CO16 3.52 1.31 



338 
 

CO9 3.28 1.622    

CO10 3.00 1.432    

CO12 3.78 1.301    

CO13 3.93 1.211    

CO14 3.16 1.355    

SN2 1.68 0.964 SN1 1.68 0.97 

SN4 1.73 0.979 SN3 1.70 0.94 

SN6 1.86 1.079 SN5 1.84 1.06 

SN8 2.02 1.169 SN7 2.04 1.27 

PU8 1.54 0.878 PU7 1.46 0.81 

PU10 1.41 0.775 PU9 1.38 0.77 

PU12 1.48 0.835 PU11 1.39 0.78 

 

Appendix C Equation  

 

Smith-Satterthwait equation 

 

 
 

 

where P1 and P2 = Path value group one and two respectively 

 Se. = Standard error 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



339 
 

Appendix D in digital format  

 

Statistical analysis (Some SPSS and SmartPLs results) 

 

A. Chi-Square test (SPSS analysis results) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Computer in teaching  

* Sex of respondent 
 

Chi-Square Tests 
 

 

Value df 

Asymp. 

Sig. (2-

sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Pearson Chi-

Square 

.008a 1 .929 
  

Continuity 

Correctionb 

.000 1 1.000 
  

Likelihood 

Ratio 

.008 1 .929 
  

Fisher's 

Exact Test 
   

.918 .504 

N of Valid 

Cases 

524 
    

a. 0 cells (.0%) have expected count less than 5. The 

minimum expected count is 47.57. 

b. Computed only for a 2x2 table 

 

Internet in teaching  

* Sex of respondent 

Chi-Square Tests 

 

Value df 

Asymp

. Sig. 

(2-

sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Pearson Chi-

Square 

2.308a 1 .129 
  

Continuity 

Correctionb 

2.029 1 .154 
  

Likelihood 

Ratio 

2.304 1 .129 
  

Fisher's Exact 

Test    
.130 .077 

N of Valid 

Cases 

521 
    

a. 0 cells (.0%) have expected count less than 5. The 

minimum expected count is 74.00. 

b. Computed only for a 2x2 table 

 

Computer in teaching * Age group of respondents 

Chi-Square Tests 

 

Value df 

Asymp. 

Sig. (2-

sided) 

Pearson Chi-

Square 

3.625a 4 .459 

Likelihood Ratio 3.507 4 .477 

N of Valid Cases 524   

a. 1 cells (10.0%) have expected count less than 5. 

The minimum expected count is 3.19. 

 

 

 

Internet in teaching * Age group of respondents 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

15.220a 4 .004 

Likelihood Ratio 15.879 4 .003 

N of Valid Cases 521   

a. 0 cells (.0%) have expected count less than 5. 

The minimum expected count is 5.02. 
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Computer in teaching * Academic degree of 

respondent 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

6.148a 3 .105 

Likelihood Ratio 5.703 3 .127 

N of Valid Cases 520   

a. 1 cells (12.5%) have expected count less than 5. The 

minimum expected count is 4.68. 

 
 

 

 

Internet in teaching * Academic degree of 

respondent 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

2.521a 3 .472 

Likelihood Ratio 2.628 3 .453 

N of Valid Cases 517   

a. 0 cells (.0%) have expected count less than 5. The 

minimum expected count is 7.30. 

 

 

 

Computer in teaching * Faculty of respondent 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

59.617a 4 .000 

Likelihood Ratio 61.566 4 .000 

N of Valid Cases 522   

a. 0 cells (.0%) have expected count less than 5. The 

minimum expected count is 13.02. 

 

 

Internet in teaching * Faculty of respondent 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

25.540a 4 .000 

Likelihood Ratio 25.987 4 .000 

N of Valid Cases 519   

a. 0 cells (.0%) have expected count less than 5. The 

minimum expected count is 19.72. 

 

 
Computer in teaching * Profession of 

respondent 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

3.858a 3 .277 

Likelihood Ratio 3.812 3 .283 

N of Valid Cases 521   

a. 0 cells (.0%) have expected count less than 5. The 

minimum expected count is 7.00. 

 

 

 

Internet in teaching * Profession of respondent 

 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 8.324a 3 .040 

Likelihood Ratio 8.837 3 .032 

N of Valid Cases 518   

a. 0 cells (.0%) have expected count less than 5. The 

minimum expected count is 10.93. 
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Computer in teaching * Academic experience 

Chi-Square Tests 

 

Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

1.063a 3 .786 

Likelihood Ratio 1.035 3 .793 

N of Valid Cases 510   

a. 1 cells (12.5%) have expected count less than 5. The 

minimum expected count is 4.45. 

 

Internet in teaching * Academic experience 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

5.112a 3 .164 

Likelihood Ratio 5.165 3 .160 

N of Valid Cases 507   

a. 0 cells (.0%) have expected count less than 5. The 

minimum expected count is 7.38. 

 

Computer in teaching * Computer experience 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

98.333a 3 .000 

Likelihood Ratio 96.556 3 .000 

N of Valid Cases 515   

a. 2 cells (25.0%) have expected count less than 5. The 

minimum expected count is 2.01. 

 

 

Internet in teaching * Computer experience 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

44.909a 3 .000 

Likelihood Ratio 49.187 3 .000 

N of Valid Cases 512   

a. 2 cells (25.0%) have expected count less than 5. The 

minimum expected count is 3.21. 

 

 

 
Computer in teaching * Internet experience 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

111.085a 3 .000 

Likelihood Ratio 108.576 3 .000 

N of Valid Cases 510   

a. 2 cells (25.0%) have expected count less than 5. The 

minimum expected count is .57. 

 
 

 

 

Internet in teaching * Internet experience 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 48.362a 3 .000 

Likelihood Ratio 57.611 3 .000 

N of Valid Cases 507   

a. 2 cells (25.0%) have expected count less than 5. The 

minimum expected count is .91. 
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Computer in teaching * Computer skill 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

78.985a 5 .000 

Likelihood Ratio 78.466 5 .000 

N of Valid Cases 524   

a. 3 cells (25.0%) have expected count less than 5. The 

minimum expected count is 1.16. 

 

 

Internet in teaching * Computer skill 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

53.823a 5 .000 

Likelihood Ratio 59.182 5 .000 

N of Valid Cases 521   

a. 4 cells (33.3%) have expected count less than 5. The 

minimum expected count is 1.83. 

 

 

Computer in teaching * Internet skill 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

77.990a 5 .000 

Likelihood Ratio 76.126 5 .000 

N of Valid Cases 524   

a. 2 cells (16.7%) have expected count less than 5. The 

minimum expected count is 2.32. 

 

 

Internet in teaching * Internet skill 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

58.375a 5 .000 

Likelihood Ratio 62.568 5 .000 

N of Valid Cases 521   

a. 4 cells (33.3%) have expected count less than 5. The 

minimum expected count is 3.65. 

 

 

Computer in teaching * Training before the 

Profession 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 22.402a 2 .000 

Likelihood Ratio 23.031 2 .000 

N of Valid Cases 524   

a. 1 cells (16.7%) have expected count less than 5. The 

minimum expected count is 3.19. 

 

 

 

Internet in teaching * Training before the 

Profession 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 23.948a 2 .000 

Likelihood Ratio 24.090 2 .000 

N of Valid Cases 521   

a. 1 cells (16.7%) have expected count less than 5. The 

minimum expected count is 4.57. 
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Computer in teaching * Training during the 

profession 

Chi-Square Tests 

 

Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 16.178a 
2 .000 

Likelihood Ratio 15.968 
2 .000 

N of Valid Cases 524 
  

a. 1 cells (16.7%) have expected count less than 5. The 

minimum expected count is 2.61. 

 

 

 

Internet in teaching * Training during the 

profession 
Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 13.607a 2 .001 

Likelihood Ratio 13.745 2 .001 

N of Valid Cases 521   

a. 2 cells (33.3%) have expected count less than 5. The 

minimum expected count is 4.11. 

 

 

 
Computer in teaching * Training in Sudan 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 6.768a 2 .034 

Likelihood Ratio 7.449 2 .024 

N of Valid Cases 524   

a. 1 cells (16.7%) have expected count less than 5. The 

minimum expected count is 3.77. 

 

 

 

Internet in teaching * Training in Sudan 

Chi-Square Tests 

 
Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 2.363a 2 .307 

Likelihood Ratio 2.375 2 .305 

N of Valid Cases 521   

a. 0 cells (.0%) have expected count less than 5. The 

minimum expected count is 5.48. 

 

 

 

Computer in teaching * Training in developed 

country 

Chi-Square Tests 

 
Value df 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square 11.774a 2 
.003 

Likelihood Ratio 13.418 2 
.001 

N of Valid Cases 524   

a. 0 cells (.0%) have expected count less than 5. The 

minimum expected count is 6.09. 

 

 

 

Internet in Teaching * Training in developed 

country 
Chi-Square Tests 

 

Value df 

Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 21.107a 2 .000 

Likelihood Ratio 21.318 2 .000 

N of Valid Cases 521   

a. 0 cells (.0%) have expected count less than 5. The minimum 

expected count is 9.14. 
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Computer in teaching * University type 

Chi-Square Tests 

 Valu

e df 

Asymp. 

Sig. (2-

sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Pearson Chi-

Square 

19.49

9a 

1 .000 
  

Continuity 

Correctionb 

18.46

6 

1 .000 
  

Likelihood 

Ratio 

22.23

0 

1 .000 
  

Fisher's 

Exact Test 
   

.000 .000 

N of Valid 

Cases 

524 
    

a. 0 cells (.0%) have expected count less than 5. The minimum 

expected count is 31.62. 

b. Computed only for a 2x2 table 

 

Internet in teaching * University type 

Chi-Square Tests 

 Valu

e df 

Asymp. 

Sig. (2-

sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Pearson Chi-

Square 

13.844

a 

1 .000 
  

Continuity 

Correctionb 

13.051 1 .000 
  

Likelihood 

Ratio 

13.845 1 .000 
  

Fisher's Exact 

Test 
   

.000 .000 

N of Valid 

Cases 

521 
    

a. 0 cells (.0%) have expected count less than 5. The minimum 

expected count is 49.79. 

b. Computed only for a 2x2 table 
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B. Structural equation modelling (SEM results SmartPLS) 
 

 
 

The structural model of Computer (Algorithm image) 

 

 

 

Result of bootstrapping for the model of computer 
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The structural model of Internet (Algorithm image) 

 

 

 
 

Result of bootstrapping for the model of Internet 

 


