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ABSTRACT  

This study identified the predictors of successful adoption of technology supported learning (TSL) 

among students in universities. Presumably, the perspective of the students in understanding this study is 

crucial because students are key users of TSL systems and are faced with challenges in the adoption of 

such systems in learning institutions. We argue in the present study that predictors can be identified 

using Gestalts approach given the complex interactions between the organizational and individual 

factors. The extent of interaction between the factors was accomplished using the clustering algorithm. 

Data was collected from 184 students from Makerere and Gulu universities. Six clusters emerged out of 

the findings of which Cluster 4 students adopted TSL the most. These students indicated that successful 

adoption of TSL is best achieved when there is coherence between financial support and when they are 

in their second year of study. 

Keywords  

Predictors, technology supported learning, universities, Uganda, Gestalts approach. 

INTRODUCTION 

Predictors can be regarded as factors. In this paper they are regarded as factors required for successful 

adoption of technology-supported learning (TSL). These predictors can be categorized as organizational 

and individual factors. In this paper, organizational factors are operationalized as the availability of the 

goals of the university TSL policy, time to experiment with information and communication technology 

(ICT), financial support and commitment of university management. With regard to this paper, 

individual factors are operationalized as age, gender and level of education. Whereas it has been 

established that there are predictors that contribute to successful adoption of TSL, there is growing 

concern that if such predictors are not investigated, adoption of TSL information systems (ISs) may 

continue to be a challenge. 
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Universities in developing economies in particular have adopted technology-supported learning 

information systems (TSL ISs) to boost the knowledge society (Tchamyou, 2017). Since students are the 

key users of TSL (Bhardwaj & Goundar, 2018) in universities, understanding their perspective in the 

adoption of TSL would be paramount to educational re-engineering. In addition, students face 

challenges during their encounter with TSL (Gerasimova et al., 2018). They indicate that such 

challenges or factors include lack of self-discipline and motivation, financial implications and lack of 

face to face interaction with a tutor. Given the fact that these factors in adoption of TSL have a great 

impact on students, it is worth investigating such factors to augment their (students’) learning in 

universities. 

Other writers have reported disparities in who uses technology and at what age they are exposed to it. In 

order to understand the predictors of adoption and effective use of technology in education, the 

perspective of students regarding the adoption of technology and their views about what the institutions 

should provide to make this adoption possible is critical. However, not many studies have looked at this 

problem from the perspective of students who happen to use the TSL (Acosta et al., 2018). In the present 

study, the researchers investigate the predictors of successful adoption of TSL as perceived by students. 

The Gestalts approach was adopted given the fact that the predictors are complex and interactional 

making it difficult to measure their influence. Gestalts is defined as configuration of institutional 

components that has achieved a satisfactory high level of coherence (Venkatraman, 1989). Gestalts 

scholars argue that success is only achieved when the components achieve a satisfactorily high level of 

coherence.  

The present study focuses on two categories of predictors; organizational and individual factors. The 

next section reviews these predictors and how they interact to influence the adoption of TSL. A 

conceptual framework based on the Gestalts approach is developed and tested with a sample of students 

from two institutions of learning in Uganda. An elaboration about the approach used in this paper is in 

the methodological framework. Following this is the results and analysis, and then discussion of 

findings. This paper ends with a conclusion. 

LITERATURE REVIEW 

Definition of Technology-Supported Learning 

The change from the traditional curriculum to the digital curriculum has revolutionalized higher 

education. Technology-supported learning has been defined and measured from different perspectives 

by researchers. Technology-supported learning has been defined by Hardaker and Singh (2011) “as an 

innovation situated in the interplay between structure and individual and how this leads to adoption and 

diffusion” (p.222). Eze et al. (2018) have defined TSL as technology-mediated learning that uses 

hardware and software systems to enhance the teaching and learning processes. Ayele & Birhanie 

(2018) indicate that TSL is a modern way of delivering learning resources to students in higher learning 

institutions. In this paper we choose to define TSL as e-learning, resulting from the interaction between 

the organizational and individual factors. Gerasimova et al. (2018) elaborates that TSL saves students’ 

time, and also reduces travel time associated with the traditional face to face approach. TSL may 

encompass compact disc read-only-memory (CD-ROMs), digital texts, podcasts, learning management 

systems (LMSs), video-technology and websites among others.  

While CD-ROMs are no longer used widely today, Kisanga and Ireson (2015) indicated at that time that 

they were a very reliable way of accessing content by students. Digital texts and podcasts have been 

presented as vital tools for student knowledge delivery in the medical field (Back et al., 2019). Learning 
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management systems also play a vital role in the delivery of academic resources to students in 

universities (Gwamba et al., 2018). Bond et al. (2018) indicate that LMSs are commonly used among 

students in higher education institutions in Germany. Nevertheless, a recent study by Kim et al. (2019) 

indicated that students had no experience with LMSs and video technology. Chopra et al. (2019) 

indicate that students are satisfied with web-based learning.  

Organizational Factors and Technology-Supported Learning 

Organizational factors such as management support, user training and financial incentives increase the 

adoption of TSL ISs in organizations (Ayele & Birhanie, 2018). Shah and Cheng (2019) argue that 

development of TSL policies is an opportunity of revolutionizing universities while engaging students. 

Back et al. (2019) suggest that students should practice with ICTs. A study by The and Usagawa (2018) 

revealed that if a person practices with ICTs, they gain confidence in using such tools. Shah and Cheng 

(2019) similarly indicate that distance learners are faced with many challenges which may force them to 

drop out of universities The students cited juggling work and study, caring for children, financial 

difficulty and academic writing among others as challenges to TSL.  

Another area of concern raised by Shah and Cheng (2019) was the time spent by a student studying off-

campus. Such time involves experimenting with ICTs. Furthermore, they argue that indicators such as 

online learning resources, relevant course materials and building student confidence are key to positive 

learning. Students perceive that commitment of university management in uploading the online 

resources, subscribing to relevant courses and ensuring that the lecturers build confidence in them 

contributes to the adoption of TSL.  

Students perceived that organizational support plays a vital role in their adoption of TSL (Selim, 2007). 

A study by Bhardwaj and Goundar (2018) reveals that students perceive that university management 

does not support their use of TSL. We choose to look at the goal of the TSL policy, time to experiment 

with ICT, financial support, and commitment of university management as organizational factors that 

can influence students’ adoption of TSL. Additionally, Moakofhi et al. (2017) argue that studying 

organizational factors is essential in understanding technological adoption.  

Individual Factors and Technology-Supported Learning 

Individual factors can be termed as personal factors depending on the author. The individual in question 

is a student. Kimiloglu et al. (2017) specify that individual factors can explain the adoption of TSL ISs. 

Parlakkılıç (2014) indicated that age influences the use of information technologies. In addition, Pereira 

et al. (2018) uphold that people tend to adopt TSL at an early age. Gerasimova et al. (2018) specified 

that the average age of students who adopted TSL at the Russian University of Economics was 23 years. 

They revealed that the majority of these students appreciated TSL. Another study by Bhardwaj and 

Goundar (2018) about students’ perceptions of TSL shows that the majority of the students engaged in 

the study were aged between 21 to 30 years of age.  

With reference to gender, female students showed a preference for humanities and social sciences while 

their male counterparts preferred engineering, natural science and ICT (Zuvic-Butorac et al., 2011). 

Nevertheless, Kim et al. (2019) report that female students are more experienced with TSL than males. 

Additionally, Rhema and Miliszewska (2014) revealed that there is no difference between female and 

male students when it comes to the acceptance of TSL in Libyan universities. Furthermore, Ramírez-

Correa et al. (2015) studied gender behavior in relation to the students’ acceptance of TSL in Chile and 

Spain. Their findings revealed that there is an insignificant difference between male and female students 

in the use of TSL.  
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The year of study of a student is perceived as the level of education in this paper. As per the level of 

education, Damanpour and Schneider (2006) revealed that education level contributes to the adoption of 

innovations. Technology-supported learning is perceived as something new hence an innovation. 

Whereas many studies have been carried out on age and gender, few studies seem to focus on the 

contribution of level of education to the adoption of technological innovations and less so in developing 

economies.  

It should be noted that the definition of TSL in this paper considers the interaction between 

organizational and individual factors. This implies that organizational factors impact the individual 

factors in relation to the adoption of TSL and vice versa.  

Interaction between Factors of Adoption of Technology-Supported Learning and Their 
Impact on Technology Supported Learning 

Scholars often wonder whether the individual (student) should adapt to the organization or whether the 

organization (e.g. university) should adapt to the individual (Lippman, 2013). Lippman observes that 

debatably the preceding statements are incorrect. It is better to ask, “How do organizations shape the 

individual?” In turn, “How does the individual impact organizations?” In his argument, the university 

can be composed of the students, other individuals and the formal physical environment. Singh et al. 

(2005) argue that the structure of organizations has changed. They indicate that TSL is part and parcel of 

the organization. Organizational characteristics can impact on a students’ ability to adopt TSL. 

Universities are usually expected to provide policies, time for interaction, financial support and 

commitment to the students in relation to the adoption of TSL (Shah & Cheng, 2019; The & Usagawa, 

2018). Students have to be in harmony with the university mission in order for the university to achieve 

organizational success. University TSL policy gives structure to how students should learn, assess and 

improve their TSL skills in a university (Makerere University Council, personal communication, 

January n.d., 2004). Maina and Njuki (2015) argue that organizational TSL policies influence the 

adoption of TSL. The Makerere University Council (personal communication, September n.d., 2015) 

highlights that TSL policies boost pedagogical practices and improve end user skills. If students are 

familiar with university TSL policies, chances are high that their intention, innovativeness and 

acceptance of TSL will be high.  

The time students take in interacting with ICT is an important issue in learning environments (Salinas, 

2004). Drent and Meelissen (2008) argued that time can be assessed according to experimenting, 

interacting and reflecting with ICT. Time has an impact on the adoption of TSL (Shah & Cheng, 2019) 

among students. Developing economies have been reported to have limited e-resources which reduces 

individual ability to experiment with such resources. The more students experiment with ICT the more 

their intention to use innovativeness and acceptance of TSL.  

Universities are expected to assist students through financial support to boost their adoption of TSL 

(Angolia & Pagliari, 2016). They indicate that TSL comes with new support requirements. Additionally, 

they assert that financial support enhances adoption of TSL among students in higher education 

institutions. They highlight that in cases where institutions often purchase TSL facilities for the students, 

the TSL adoption rates tend to be high. 

University management should be committed to supporting students to boost their adoption of TSL 

(Bhardwaj & Goundar, 2018). This can be achieved through training students on how to use TSL 

facilities (Kim et al., 2019). Students perceive that institutional support is one of the enablers for their 

adoption of TSL (Okai-Ugbaje, 2020). 
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According to Lippman (2013) students’ age, gender and level of education influence their organizations. 

This can be observed through variations in the use of TSL policies in place, time one takes interacting 

with ICTs, making use of resources and also participating in activities within an organization. Literature 

indicates that TSL policies are common within learning institutions (Drent & Meelissen, 2008). Students 

can get acquainted with these policies, take time to practise with ICT, use acquired TSL facilities in the 

university and avail themselves to receive information from university management about TSL.  

Whenever a new technology is adopted, it finds a society with inequalities in terms of age, gender and 

level of education. Thus, understanding the impact of age, gender and level of education in the adoption 

of TSL in organizations is paramount. Maina and Nzuki (2015) indicate that age is an important factor in 

understanding adoption of innovations in learning organizations. Pereira et al. (2018) indicate that 

adoption of technological innovations usually takes place at an early age. Adewole-Odeshi (2014) 

amplifies that older people tend to have low interaction with the learning organizations resulting in low 

adoption of technological innovations in such organizations.  

The relationship between gender and different environments has been testified (Lee & Pituch, 2002; 

Martin, 1991). Lee and Pituch (2002) suggested that gender should not be left out in information 

technology (IT ) adoption models. An early study by Martin (1991) on gender differences in technology 

adoption and telephone use, found that women’s use of the telephone for socialization purposes helped 

to expand its use in both residential and business areas. Odewumi et al., (2018) indicate that females are 

disadvantaged when it comes to the adoption of information technology.  

Damanpour and Schneider (2006), reveal that education level is an individual factor. They continue to 

argue that education is an important aspect of the adoption of innovations. Maina and Nzuki (2015) 

agree that level of education impacts on the learning organization during the adoption of innovations. In 

some instances, education is viewed as a management strategy that can ease implementation of specific 

innovations in particular organizations (Ferreira et al., 2015). There seems to be little research on how 

the level of education impacts on the learning organization during the adoption of innovations; this study 

acted as a basis to fill the gap. A first-year student may have no knowledge of the TSL policy in a 

particular learning institution which may affect their use of TSL facilities.  

Theoretical Underpinnings of the Study 

The interactions between organizational and individual factors have been presented indicating the 

complexities involved. These interactions were studied with different theoretical underpinnings. Factors 

can be studied from a theoretical point of view that seeks to predict TSL from both organizational 

(macro) and individual (micro) perspectives (Hardaker & Singh, 2011). Sometimes referred to as the 

“duality of structure”, factors can be drawn from the works of Giddens ‘theory of structuration’ who 

argues that macro and micro perspectives are interlinked. Giddens theory is mapped to that of (Rogers, 

2003)’s Diffusion of Innovations Theory to ensure that the factors of adoption of TSL are objectively 

measured. For instance, individual (student) was operationalized according to factors of age, gender and 

level of education. The concept of adoption of TSL has been operationalized as intention to use, 

innovative use and acceptance of TSL. Students can perceive that the factors encourage the adoption of 

TSL or not. The factors that predict successful adoption of TSL have been studied by using the 

conceptual framework in Figure 1. 
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Figure 1 

The Conceptual Framework of Predictors of Successful Adoption of Technology- Supported 

Learning (TSL) in Universities in Uganda 
 

 

 

 

 

 

 

 

 

 

 

 

 

Gestalts Perspective in this Study 

To represent the complex interactions, we have incorporated Venkatraman (1989)’s Gestalts fit which is 

an alignment perspective. Venkatraman indicates that alignment aims at balancing related organizational 

components. This is usually done with the aim of achieving organizational success. Gestalts fit has been 

achieved by configuring factors that are unique, tightly integrated and fairly stable. We argue that 

measuring organizational and individual factors using a linear model is not appropriate. Thus, alignment 

as Gestalts was adopted to identify those configurations of organizational and individual factors that 

predict the adoption of TSL in universities. 

If configurational factors of the framework (i.e. organizational and individual factors) are well aligned 

then there is greater interaction and thus an increase in the adoption of TSL. On the other hand, if the 

elements are misaligned the level of adoption of TSL is low. Thus, the following hypotheses were tested 

by the researchers. The greater the alignment between the organizational and individual factors the more 

the i) intention to use, ii) innovative use, and iii) acceptance of TSL in universities will be. 

Table 1 provides the definitions of these factors. In the conceptual framework the third element is an 

outcome of the interaction or interplay between the first and second variables. 

 

Table 1  

Factors/ Constructs Employed in the Study 

Factors/ Constructs Operationalization  References 

Organization Goal of TSL policy, availability of time 

to experiment with ICT, availability of 

financial support and commitment of 

management. 

Rogers, 2003; Shah & Cheng 

(2019) 

Individual (student) Student age, gender and level of 

education. 

Glazier et al. (2019) 

Alignment 

Between 1 & 2 

 

 

 

 

 

Organization (1) Individual 

(2) 

Adoption of TSL 

in universities in 

Uganda (3) 
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Factors/ Constructs Operationalization  References 

Interaction The interaction between the main factors 

i.e. organization and the individual 

affect each other. 

Drazine & Van de Ven (1985) 

Perception This is the student’s perspective that 

indicates whether the factors encourage 

adoption or not 

Gerasimova et al. (2018) 

Alignment Level of coherence. Venkatraman (1989) 

Adoption of TSL Intention to use, innovative use and 

acceptance of TSL. 

Rogers (2003); Davis (1989) 

 

METHODOLOGICAL FRAMEWORK 

To investigate the predictors of the successful adoption of TSL among students, the quantitative, survey, 

mixed and cross-sectional research designs were used (Creswell, 2014; Greene et al., 1989). A recent 

study by Shah and Cheng (2019) carried out on students’ perceptions used a quantitative research 

design. Thus, the same design was adopted for this study. In quantitative designs surveys are usually 

used. The researchers used a survey to collect data from a total of 184 students. The survey was 

structured into four main parts; background information, adoption of TSL, organizational and individual 

factors. Bhardwaj and Goundar (2018) in their study on students’ perceptions on TSL used a mixed 

research approach. The researchers adopted the said research approach whereby the largely quantitative 

and little qualitative techniques were used.  

Besides lecturers, the population of study included students from both Makerere and Gulu universities. 

Students were chosen because they are the main users of TSL (Bhardwaj & Goundar, 2018) and they are 

faced with challenges in using this type of learning (Gerasimova et al., 2018). Purposive and simple 

random sampling were used for quantitative data. The given universities were purposively chosen 

because of the level of knowledge and use of TSL. Simple random sampling was used at departmental 

level to collect quantitative data from students of agricultural sciences because they are among the main 

users of TSL facilities at this level. Purposive homogeneous sampling was used for qualitative data. A 

total of six students were interviewed to complement the questionnaire data.  

The study took place at a particular point in time hence it was cross-sectional in nature. Internal and 

external validity checks were used (Bhattacherjee, 2012). Internal validity was achieved by omitting 

extraneous variables so that changes in the response to variables is caused by the hypothesized 

explanatory variables. External validity was achieved by generalizing from Makerere and Gulu 

universities to other universities. These two universities were chosen because their lecturers have been 

motivated earlier, their students would have had more exposure to the technology adoption and with that 

experience, it would be appropriate to capture their perspectives. Validity of the student qualitative 

instrument was achieved through use of research experts who were used to validate whether the content 

in the instrument could get the data required (Ozkan & Koseler, 2009).  

Additionally, the developed question concepts were derived from past relevant studies. This can be 

related to Bhardwaj and Goundar (2019) who captured students’ perceptions on TSL based on the 

modification of concepts from relevant past studies. Studies on students’ perceptions taking a 

quantitative approach are usually carried out using reliability tests. Kim et al. (2019) carried out a 

reliability test on a questionnaire that was administered to undergraduate students in a university in 

Korea using Cronbach’s alpha. Similarly, the researchers used the same alpha to test questions in the 

student self-administered questionnaire. The outcome variable of the adoption of TSL was 
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operationalized as intention to use, innovative use and acceptance of TSL with Cronbach alphas of 0.64, 

0.67, 0.70 respectively. The organizational factors had a Cronbach alpha of 0.73. The researchers 

followed ethics guidelines to accomplish the study.  

RESULTS AND ANALYSIS 

Background Information 

The majority (82.1%) of the students were aged between 21 and 30 years old. This is in line with 

Bhardwaj and Goundar (2018) who indicated that the majority of the student respondents were between 

21 to 30 years old. The majority (64.1%) of the student respondents were male while 35.9% were female 

respondents. This is in line with Zuvic-Butorac et al. (2011), who found that female students 

concentrated on art subjects, while their male counterparts were in engineering, natural science and ICT. 

Most (41.0%) of the students were in their second year of study, followed by first year students (i.e. 

32.0%). The majority of the students (i.e. 94.0%) had access to email. Few (38.6%) students had laptops. 

This is because these students may not be in position to afford such devices. Most (59.2%) of the 

respondents revealed that there are functional TSL laboratories in their universities. Most of the students 

(57.1%) were affiliated to Gulu University. For descriptive analysis of means and standard deviations 

for selected research variables see Tables 2 and 3. All the data simulations were based on a Likert scale 

of 5. Descriptive analysis of the individual (student) presenting modal age, gender and level of education 

of the whole population of students (i.e. N =184) is shown in Table 3. 

Descriptive Statistics  

 

Table 2 

Descriptive Statistics for Selected Research Variables (N =184) 

Variable Brief Description of Variables M a Min Max SD 

Adoption of TSL 

Intention to Use     

ITU1 Computers 4.45 1 5 0.979 

ITU2 CD-ROMs 2.83 1 5 1.468 

ITU3 Web-based learning 3.84 1 5 1.344 

ITU4 Video conferencing 3.59 1 5 1.449 

ITU5 University TSL environments e.g. Black-Board 3.66 1 5 1.425 

Innovative Use 

INU1 I am able to expound on what lecturers have provided to me in class using 

the Internet 

3.79 1 5 1.334 

INU2 I am able to make presentations in text, audio and visual 3.80 1 5 1.424 

INU3 I am able to communicate with other students through online discussions, 

emails, wikis, and WhatsApp 

3.71 1 5 1.496 

Acceptance 

ACC1 Computers 4.52 1 5 0.941 

ACC2 CD-ROMs 2.96 1 5 1.536 
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Variable Brief Description of Variables M a Min Max SD 

ACC3 Web-based learning 3.75 1 5 1.388 

ACC4 Video conferencing 3.59 1 5 1.376 

ACC5 University TSL environments e.g. Black-Board 3.61 1 5 1.536 

Organizational Factors 

GUELP1 Goal of university TSL policy 2.97 1 5 1.408 

ATIEXICT1 Availability of time to experiment with ICT 3.22 1 5 1.366 

AFS1 Availability of financial support 2.73 1 5 1.544 

COMAN1 Commitment of management 3.04 1 5 1.362 

a A score of 3.50 indicates that: the person has and there was “e.g. intention to use TSL, encouragement 

on use of TSL facilities and “hindrance to the progress of TSL ISs” on the five-point Likert scale of 

1(Very little or no: intention to use TSL, encouragement on use of TSL facilities, and hindrance to the 

progress of TSL ISs ) and 5(Very much: intention to use TSL, greatest encouragement on use of TSL 

facilities and very much hindrance to the progress of TSL ISs). 

 

Students had ‘much’ intention to use TSL facilities. For instance, they had ‘much’ intention to use 

computers (ITU1). The students had ‘much’ innovative use of TSL (for instance, they were able to make 

presentations in text, audio and video, INU2). They also indicated very much acceptance of TSL. For 

instance, they had very much acceptance of computers (ACC1).  

See Table 3 for most frequent characteristics of each individual in the whole student population (i.e. N 

=184). 

 

Table 3 

Individual Factors (N = 184) 

Individual Factors Rate of Occurrence 
Most Frequent 

Individual Factors 

AGE Most frequent age of students 25 Years 

GEN Most frequent gender of students Male 

LEDUC Most frequent year of study of students Year 2 

 

Cluster Analyses 

The researchers used the k-means clustering algorithm with the help of Statistica Software version 13.3 

to generate six clusters. The data were standardized. Whereas several simulations were carried out (i.e.1, 

2, 3, 4, 5 and 6), only the sixth simulation showed acceptable results. All 6 simulations yielded p values 

less than 0.05 (see Table 4). Table 4 indicates the measurement of the organizational factors and 
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adoption of TSL in universities in Uganda across the six student clusters. Table 5 shows the 

measurement of the individual factors across the said clusters.  

 

Table 4 

Cluster Analysis and Analysis of Variance for Students 

 Cluster   

Variable 
1 

(n = 37) 

2 

(n = 38) 

3 

(n = 19) 

4 

(n = 42) 

5 

(n = 24) 

6 

(n = 24) 

ANOVA 

F 
p  

Adoption of TSL 

Intention to Use TSL 

ITU1 0.11 0.24 0.02 0.32 0.48 -1.61 24.4 .00 

ITU2 -0.07 -0.74 0.33 0.69 -0.14 -0.05 11.09 .00 

ITU3 -1.01 0.37 0.35 0.58 0.39 -0.72 25.02 .00 

ITU4 -0.84 0.31 0.31 0.59 0.31 -0.79 18.93 .00 

ITU5 -0.56 0.22 -0.06 0.59 0.29 -0.78 11.59 .00 

Innovative Use of TSL 

INU1 -0.25 0.51 -0.24 0.65 -0.13 -1.22 20.75 .00 

INU2 0.14 0.29 -1.42 0.49 0.52 -0.92 26.71 .00 

INU3 -0.51 0.44 -1.28 0.61 0.49 -0.45 24.49 .00 

Acceptance of TSL 

ACC1 0.23 0.23 0.07 0.39 0.34 -1.79 34.39 .00 

ACC2 -0.21 -0.85 0.50 0.92 0.18 -0.52 25.79 .00 

ACC3 -0.87 0.41 0.07 0.64 0.33 -0.81 22.19 .00 

ACC4 -1.00 0.27 0.29 0.67 0.57 -0.86 31.69 .00 

ACC5 -0.65 0.01 -0.13 0.64 0.66 -0.69 15.29 .00 

Organizational Factors 

GUELP1 0.04 0.32 -0.24 0.78 -0.99 -0.75 20.78 .00 

ATIEXICT1 0.19 -0.51 -0.69 0.89 -0.09 -0.40 16.36 .00 

AFS1 0.12 -0.51 -0.44 1.05 -0.53 -0.36 22.28 .00 

COMAN1 0.01 -0.17 -0.57 0.74 -0.18 -0.39 8.35 .00 

Note. Positive values are indicated in bold while negative ones are not in bold. 

 
Table 5 

Individual Factors per Cluster 

Individual 

Factors 

Rate of 

Occurrence 

Cluster 

1 

Cluster 

2 

Cluster 

3 

Cluster 

4 

Cluster

5 

Cluster

6 

ANOVA 

F 
p  

AGE Most frequent 

age of 

students 

26 

Years 

25 

Years 

25 

Years 

25 

Years 

26 

Years 

24 

Years 

3.56 .00 

GEN Most frequent 

gender of 

students 

Male Equal 

number 

of male 

and 

female 

Female Male Male Male 4.26 .00 
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Individual 

Factors 

Rate of 

Occurrence 

Cluster 

1 

Cluster 

2 

Cluster 

3 

Cluster 

4 

Cluster

5 

Cluster

6 

ANOVA 

F 
p  

LEDUC Most frequent 

year of 

study of 

students 

Year 2 Year 2 Year 1 Year 2 Year 4 Year 1 40.9 .00 

Qualitative Analysis  

Thematic analysis was used in analyzing qualitative data. We used Braun and Clarke (2006)’s six 

thematic analysis steps of familiarization, generating initial codes, searching, reviewing, defining and 

naming themes and producing a report. Students’ data comprised student interview data items from 

which initial extracts were made. Familiarization was carried out by reading and re-reading the said data 

items. Generating initial codes was achieved through capturing features of interest from the student data 

set. Searching was achieved through grouping student data relevant to potential themes. Defining and 

naming was achieved by categorizing the themes. Finally, a report about the student data was produced. 

The researchers used the most significant interview data that could support the quantitative results 

presented in this paper in the discussion of findings section. Thus, the discussion of findings is 

integrative.  

DISCUSSION OF FINDINGS 

In this section, qualitative findings have been integrated with the quantitative ones. The letter ‘S’ 

denotes student. Cluster 1 students were ranked third as far as the adoption of TSL is concerned because 

of the quite weak alignment between the configurational factors. For instance, the students had no 

intention to use web-based technology. This was confirmed by student S5, who revealed that she did not 

understand web-based learning. These students could not interact with their colleagues using TSL 

facilities. Students in this cluster never embraced video conferencing technology because it is limited as 

reflected in the main themes by the students, S1, S3 and S5. However, these students had the intention to 

use computer technology. This is consistent with student S1, who commented that “I have the intention 

to use computers for academic purposes”. They also had innovative use of TSL shown through their 

ability to incorporate text, audio and visual technology. Furthermore, these students accepted computer 

technology. This is supported by students, S1, S2 and S6, who revealed that they use computers because 

of the current education trend which demands them to be computer literate, for academic purposes and 

they are easy to work with.  

Further analysis of this cluster indicates that the organizational factors encourage these students to use 

TSL facilities (see Table 4). Qualitative results from students, S1, S4, and S3 respectively had the 

following implications on the organizational factors:  

• the goal of the TSL learning policy encourages the use of TSL facilities at a minimal level, 

• students practise with ICT and also believe that the university indirectly supports them financially by 

providing limited wireless fidelity, 

• the university management is supportive by designing sessions on how to use computers.  

A typical student in this cluster was 26 years old, male by gender and in his second year of study (see 

Table 5). While these students have similar characteristics with those of Cluster 6, they have tried to 

adopt TSL facilities compared Cluster 6 students because of their experience with such facilities.  
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Cluster 2 students ranked second as far as adoption of TSL is concerned. For example, students in this 

cluster revealed ‘much’ intention to use TSL. For instance, student S1, confirmed that “Web-based 

learning offers more information”. Students in this cluster were ‘very much’ capable of expounding on 

what lecturers had provided to them in class using the Internet. This was through “surfing” the Internet, 

using the Google search engine as revealed by student S1. Students in this cluster had ‘much’ 

acceptance of TSL facilities such as web-based facilities. This is because web-based learning can be 

used for research work and expounding on what is taught in class by lecturers as revealed by student S1. 

This is confirmed by a recent study by Chopra et al. (2019) that indicates that students are satisfied by 

web-based technology. 

In relation to the organizational factors, students in Cluster 2 agreed that the goal of university TSL 

policy encourages their use of TSL facilities. The qualitative results suggest that e-discussions can 

compel students to use TSL facilities, as revealed by Student S3. On average, students in this cluster 

were aged 25 years, the number of male students was equivalent to that of female ones and they were in 

their second year of study (see Table 5). These students could be better adopters than those of Cluster 1 

because they seemed to have an equal gender distribution. Such distribution may account for an unequal 

educational technology use among Cluster 1 and 2 students who enjoyed a similar learning experience 

(see Tables 4 and 5). Students of this cluster seemed to be better adopters than those of Clusters 1, 3, 5 

and 6 because of their ability to make use of the TSL policy to their advantage (see Tables 4 and 5).  

Cluster 3 students were low adopters of TSL because of low alignment between the configurational 

factors thus ranked fifth as far as adoption of TSL is concerned. These students lacked innovative use of 

TSL facilities implying that these students cannot use such facilities to improve their learning 

capabilities. The same students however, registered ‘very much’ acceptance of CD-ROMs (see Table 4). 

This could be because this medium is a dependable way of accessing content by students (Kisanga & 

Ireson, 2015). 

Students in Cluster 3 perceived that the organizational factors never contributed to their use of TSL 

facilities in any way (see Table 4). For example, students had no time to experiment with ICT. This 

could be because students never practise with ICT due to the fact that the course is “hectic” and the IT 

laboratories are usually closed over the weekend, as revealed by student S1. The average age, gender 

and level of education of a student in this cluster is 25 years, female and first-year respectively (see 

Table 5). These could be lower adopters of TSL than members of Clusters 2 and 5 because of their 

gender. Female respondents are disadvantaged when it comes to the use of information technology 

(Odewumi, 2018). Another plausible reason for the low adoption levels in Cluster 3 compared to those 

in Clusters 2 and 1 could be the lack of innovative use of TSL (see Table 4).  

Cluster 4 students were the greatest adopters of TSL among the six clusters. This is because they had the 

‘greatest’ alignment between the configurational factors. These students are eager to use ICT, innovative 

and embraced TSL. They are eager to use CD-ROM technology because such technology is cheap and 

stores information as confirmed by students, S1 and S6. They can innovatively expound on what 

lectures have provided to them in class using the Internet with the help of search engines (such as 

Google), as indicated by student S1. They have embraced video conference technology. Students S1, S3 

and S5 confirmed that they were able to imitate the limited video conferencing learning using the 

WhatsApp facility.  

Students in Cluster 4 perceived that the organizational factors encouraged their use of TSL facilities. 

High scores were registered on the goal of the university TSL policy, time to experiment with ICT, 

financial support and commitment of university management. For instance, during the interview process, 
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student S3 revealed that “a discussion policy, for example, may improve adoption of [TSL] because 

once e-discussions are made they can compel one to use the [TSL] facilities”. The result from the 

interview process on time to experiment with TSL conflicts with the cluster one, whereby the majority 

of the students never found time to practise with TSL facilities. Shah and Cheng (2019) however, 

indicate that time influences the adoption of TSL facilities. Quantitative findings in this cluster on 

financial support could be related to those of student S3, who indicated that there was indirect financial 

support by their university through the provision of wireless technology. On the issue of management 

commitment, findings are in line with those of student S4, who felt that university management was 

committed because they designed computer literacy sessions for them. A typical student in this cluster 

was 25 years old, male by gender and in year 2 of study (see Table 5). This cluster (n = 42) had the 

majority of the student respondents among the six clusters.  

The alignment of the configurational factors in Cluster 5 seemed to be ‘weaker’ than that of Cluster 1, 

thus, this cluster was ranked fourth. Whereas the students in this cluster indicated ‘very much’ adoption 

of TSL in some instances, the configurational variables registered low scores. For instance, they had 

very much acceptance of TSL environments, yet they seemed not to be familiar with the TSL policy. 

The result on acceptance of TSL environments is parallel to that of Bond et al. (2018) who indicated that 

such environments are commonly used by students in higher education institutions in Germany. The 

result on the TSL policy was confirmed by student, S4 who revealed that the TSL policy is not 

effectively implemented in the university. A normal student in this cluster was 26 years old, male by 

gender and in year 4 of the study (see Table 5). These students could be better adopters of TSL than 

those of Clusters 3 and 6 because of their long-time experience with TSL, as reflected in their year of 

study compared to the said clusters (see Tables 4 and 5). It is not surprising this cluster had the best 

distributions of ICTs among students.  

Similar to Cluster 5, Cluster 6 had 24 respondents (see Table 4). However, students in this cluster are 

coincidentally ranked as non-adopters of TSL among the six clusters (see Tables 4 and 5). This is 

because there is no alignment between the configurational factors, resulting in no adoption of TSL. 

These students were not willing to use IT, could not modify their learning capabilities using IT, and had 

not realised the value of IT tools. All 24 respondents in this cluster ‘concurred’ that the organization 

never encouraged their use of TSL facilities. This could imply that students were not involved at all 

during the adoption of TSL. Shah and Cheng (2019) reveal that students perceive that juggling work and 

study, caring for children, financial difficulty and academic writing among other factors affect their 

ability to adopt TSL. On average, students in this cluster were 26 years old, male by gender and in year 

1 of their study. Being in their first year of study could imply that they had little experience with TSL.  

CONCLUSION 

Identification of predictors of successful adoption of TSL among students was achieved using the 

Gestalts approach. Students perceived that organizational and individual factors predict successful 

adoption of TSL. Cluster 4 is the most coherent and as such adopted TSL most. This is because the 

organizational and individual factors were most aligned. For example, when students in this cluster are 

financially supported and are in their second year of study, they are eager to use, to be innovative with 

and embrace TSL. And because of their eagerness, innovativeness and ability to embrace TSL they have 

accumulated more experience than others. Cluster 6 students are non-adopters because they are more 

inexperienced with TSL than the rest of the students.  

There seems to be a gap in the use of the non-linear techniques (e.g. clustering technique) in studies on 

students’ perceptions. Most studies, for instance Chopra et al. (2019); Gerasimova et al. (2018) and Shah 
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and Cheng (2019), who have measured student perceptions have used linear techniques. Thus, this study 

has closed this gap. This study is a benchmark for universities in developing economies to integrate TSL 

at university level. For instance, it should be noted that in order to achieve successful adoption of TSL 

among students in universities, management must be involved Nabushawo et al. (2018) suggest that the 

commitment of management can be achieved by collaborating with and training the users of TSL ISs. 

Since the world is challenged by Corona Virus Disease (COVID), this study can be used as model to 

avail learning materials to students without spreading this disease.  

It should be noted that the rate of adoption of TSL among students is still low, yet they have advanced in 

age. This contradicts Pereira et al. (2018) who indicated that adoption of TSL usually takes place at an 

early age. It is therefore recommended that students should be supported to adopt TSL during their 

earlier career years so that universities in Uganda can benefit from this innovation. This can be done by 

introducing TSL at primary level. Universities need to strengthen their management capabilities such as 

increasing the time students’ have to experiment with ICTs. Further research is required to develop 

strategies that can be adopted to enhance adoption of TSL among students at earlier ages. Although this 

study was carried out at a particular point in time, it can also be carried out longitudinally. There are 

many indicators of the organization, individual (student) and adoption of TSL besides those presented in 

the conceptual framework. Further research can be carried out on those. Besides organization and 

individual factors, there is need to know the role of other factors in the adoption of TSL among students. 

While students from only two public universities were considered for this study, students from other 

universities can be considered as well.  
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