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Abstract 
 

Technological advancements have significantly reshaped the operational landscape of 
tertiary institutions, enhancing both student and academic efficiency processes. In South 
Africa, many students in higher learning institutions scrambled to use technology for 
teaching and learning due to load shedding, poor internet connectivity, lack of 
technological skills, lack of technology training by the tertiary institutions, etc. This study 
employs the UTAUT to understand better how technological innovations impact South 
African higher institutions. The UTAUT model includes components such as effort 
expectancy, self-awareness, social influence, facilitating conditions, and voluntary use to 
fully understand the factors influencing technology development and adoption. Three 
hundred and ten (N=310) students from underprivileged tertiary institutions in the Eastern 
Cape participated in this study.  The study used a quantitative research methodology based 
on a 5-point Likert scale to gauge the respondents' intention to use technology for teaching 
and learning. Regression analysis and NOVA statistical tools were used to analyse the 
acquired data. The findings revealed that most participating students believe that 
technological advancements had a positive impact on their ability to teach and learn. The 
research findings imply that faculty should implement training programs on digital tools, 
improve IT infrastructure, provision of free internet bundles, and develop policies that 
support the adoption of e-learning technologies. 
 
Keywords: Technological development, Tertiary institution, e-learning, UTAUT, Digital 
learning. 

 
1. INTRODUCTION 
 
The rapid advancement of e-learning technology has transformed the educational 
landscape, particularly in tertiary institutions, where it is reshaping how students 
learn, and lecturers teach according to [1]. The significance of e-learning in higher 
education is profound, as it offers a dynamic platform that supports a wide range 
of learning styles, provides access to global resources, and breaks down traditional 
barriers associated with time and location [2]. According to [3], e-learning 
technology has become an integral component of tertiary education, but despite 
its potential to transform teaching and learning, it faces several challenges that can 
impact its effectiveness. The opacity of the e-learning technology requires the users 
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to have the technical knowledge (digital literacy) to use the platform effectively, 
which most students in tertiary institutions, particularly students from rural 
institutions do not have [4].  
 
Another challenging problem as reported by [5],  is the student accessibility to the 
basic technology needed for education, such as computer devices, and reliable 
internet connections, and the high cost of internet bundles restricts students from 
accessing necessary educational resources, particularly if the learning management 
system (LMS) materials involve high data consumption (e.g. video lectures, online 
quizzes or large files downloads) leading to a digital divide among the students, 
consequently affecting the acceptability of e-learning by some students in tertiary 
institutions.  Authors [6] confirm that the swift uptake of e-learning platforms 
frequently pressures institutions to invest in or sustain expensive infrastructure. 
Additionally, both students and lecturers may face challenges with digital literacy, 
which can impact the quality and engagement of learning experiences. 
Furthermore, frequent power outages (load shedding) often distrust students' 
ability to join classes. For instance, unstable power can impact student's internet 
connection quality causing disconnection and leading to missed information 
during lectures. Authors in [7] agreed that most students from underprivileged 
higher institutions are from rural areas where there are poor or no network 
connections. Consequently, discourages students from fully participating, limiting 
their engagement and leading to low effective learning outcomes.  
 
Despite these challenges, the significance of advancing e-learning technology in 
tertiary institutions cannot be overstated. E-learning enables institutions to offer a 
flexible, adaptable approach to education, allowing students to learn at their own 
pace and from virtually anywhere [3].  This flexibility is particularly valuable for 
students with varied schedules, including working professionals, parents, or those 
living far from campuses, who may otherwise find it difficult to pursue tertiary 
education. This study therefore leverages the concept of the UTAUT model 
framework that integrates the cost of load shedding and the cost of internet 
bundles as part of factors that affect the student's acceptance of e-learning in 
tertiary institutions. The UTAUT model is suitable for this study due to its ability 
to predict human intentions and behaviours toward technology adoption. 
 
The UTAUT model is created by addressing the gaps mentioned earlier and the 
related research questions, resulting in the following contributions. Based on the 
background information, this study asks: What factors influence students to adopt 
technological innovations in higher education institutions? 

1) The creation of a new framework combines the cost of internet bundles 
and load shedding, using the UTAUT model to provide a thorough 
understanding of the factors that affect students' adoption of e-learning in 
tertiary institutions.  
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2) Enhanced accessibility and flexibility to determine how e-learning 
technology allows students to access educational materials anywhere and 
anytime.   

3) Technological development in tertiary institutions contributes to how 
student success in teaching and learning. 

The remainder of the paper is laid out as follows: Section 1.1 gives the research 
questions and contributions. Section 2 provides the method, section 3 presents the 
results, section 4 presents discussion of findings, and section 5 concludes the study. 
 
2. METHODS 
 
This study uses the quantitative research method. The quantitative method was 
chosen because it is well-suited for testing hypotheses, analyzing relationships, and 
generalizing findings to a larger population. The research population was 
undergraduate students from Walter Sisulu University (WSU) which is one of the 
historically disadvantaged universities in South Africa. The students were from the 
department of Information Technology and these students used e-learning 
technology for their course.  
 
2.1. The Research Model and Hypotheses  
 
The variables and relationships utilised in the UTAUT framework used in this 
research are outlined. Three primary relationships to examine include those 
between the independent variables facilitating conditions (FC), effort expectancy 
(EE), self-awareness (SA), voluntariness of use (VU), familiarity, financial cost, 
performance expectancy (PE), social influence (SI), the dependent variables, 
intention to use (INT) and success in higher tertiary education (HTE). Studies 
conducted by [8, 9] indicate the high tertiary success rate significantly impacts 
students' willingness to embrace e-learning technologies. Furthermore, it is 
anticipated that lower financial cost of internet bundle, social influence (SI), 
facilitating conditions (FC), and self-awareness (SA) will correlate with greater 
intentions among users to accept e-learning technologies for their studies as 
illustrated in Figure 1. Based on Figure 1, the relationship between the intention to 
use e-learning (INT) and facilitating conditions (FC) is significant and positive in 
the UTAUT2 model according to [10]. In the context of e-learning technology 
usage, the students are considered to be consumers (as in the UTAUT 2 settings) 
who have easy access to information about the technology through adequate 
resources, infrastructure, and technical assistance. Moreover, the facilitating 
conditions variable is a determinant of use behavior. Thus, the following 
hypotheses were formulated: 
 
H1: The relationship between the intention to use e-learning (INT) and the 

facilitating condition (FC) is positively significant. 
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In [11] confirmed the robustness of the effort expectancy (EE) in Fig 1. To have 
a strong effect on the intention to use e-learning (INT) for experienced students, 
and other students who have little experience with e-learning technology. 
Therefore, for the e-learning technology, the following hypotheses were proposed. 
 
H2: The relationship between intention to use e-learning (INT) and effort 

expectancy (EE) is positively significant. 
 

 
Figure 1. Research model 

 
Effort expectancy (EE)) and self-awareness (SA) have a positive relationship 
because students who see the efficiency, effectiveness and productivity of the 
technology are more likely to develop an interest in the technology and because of 
their lack of technology know-how strengths, they tend to seek assistance on how 
to use the tools to enhance their educational experience. Therefore, the following 
hypothesis was proposed. 
 
H3: Effort expectancy (EE) and self-awareness (SA) are positively significant. 
Self-awareness (SA) and voluntariness of use (VU) have a positive relationship in 
underdeveloped tertiary institutions because when students and lecturers 
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voluntarily choose to adopt e-learning, they are more likely to be motivated and 
committed to using the technology. Thus, the following hypothesis is formulated. 
 
H4: self-awareness (SA) and voluntariness use (VU) have a positive relationship. 
The relationship between voluntariness of use (VU) and social influence (SI) is 
significant and positive in underdeveloped tertiary institutions because when 
students, lecturers, or university leaders encourage the adoption of e-learning 
technology, students are more likely to perceive it as a socially accepted and 
valuable tool. Therefore, for the e-learning technology, the following hypothesis is 
proposed. 
 
H5: The relationship between voluntariness of use (VU) and social influence (SI) 

is positively significant. 
Intention to use e-learning (INT) and perceived expectancy (PE) were found to be 
related [12]. Because they see the benefits of increased productivity, efficiency, and 
effectiveness, students are keen to embrace e-learning technology. Consequently, it 
is hypothesized that students will be more likely to use e-learning technology if 
they anticipate performing better while doing so. Thus, the following hypotheses 
were proposed: 
 
H6: The connection between performance expectancy (PE) and intention to use 

e-learning (INT) is positive. 
Affordability to technology, constant electricity supply, and internet resources play 
a crucial role in the relationship between intention to use e-learning (INT) and 
financial cost. The positive relationship between these two variables was 
significantly stronger when the internet bundle was cheaper, and there was no load-
shedding, [13]. Therefore, for the e-learning technology, we proposed the 
following hypothesis.  
 
H7: The relationship between intention to use e-learning (INT) and financial cost 

is positively significant. 
Previous research by [14, 15] confirmed in various settings that success in higher 
tertiary education (HTE) has a strong significant and positive relationship with the 
intention to use e-learning (INT). Students consider the intention to use e-learning 
technology and expect the technology to enhance their performance. Thus, the 
following hypothesis is proposed. 
 
H8: The relationship between success in higher tertiary education (HTE) and the 

intention to use e-learning (INT) is positively significant. 
The prior knowledge of the e-learning technology plays an important role in the 
relationship between familiarity and success in higher tertiary education (HTE). 
The positive relationship between these two variables was significantly strong 
because students who are comfortable with e-learning technology are more likely 
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to use them effectively, leading to better academic outcomes. Therefore, we 
proposed the following hypothesis. 
 
H9: There is a relationship between familiarity with e-learning technology and 

success in higher tertiary education (HTE). 
In voluntary settings, positive attitudes toward e-learning, such as perceiving it as 
beneficial, user-friendly, and aligned with personal goals, strongly enhance INT. 
Social influence plays a lesser role since the decision is personal rather than 
externally driven. Hence, leads to the following hypothesis. 
 
H10: The relationship between the intention to use e-learning (INT) and the 

voluntariness of use (VU) is positively significant. 
When people perceive encouragement or approval from influential figures, it 
strengthens their intention to use e-learning, especially if the individual values the 
opinions of those figures. This leads to the following hypothesis. 
 
H11: The relationship between the intention to use e-learning (INT) and the social 

influence (SI) is positively significant. 
Familiarity reduces anxiety and increases confidence, making users more likely to 
form intentions to adopt e-learning technology, which leads to the following 
hypothesis. 
 
H12: The relationship between the intention to use e-learning (INT) and familiarity 

is positively significant. 
High self-awareness enhances confidence in using e-learning systems, which 
strengthens the intention to adopt them. This leads to the following hypothesis. 
 
H13: The relationship between the intention to use e-learning (INT) and self-

awareness (SA) is positively significant. 
 
The steps involved in addressing the proposed hypothesis using quantitative 
research methodology are shown in Figure 2. 

 
Figure 2. Research methodology steps  
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2.2. Research Design 
 
The study collected data through a cross-sectional survey approach as part of a 
quantitative research design. This design is suitable for investigating how variables 
like performance expectancy, effort expectancy, social influence, facilitating 
conditions, behavioural intention, and usage behaviour relate to one another as 
described in the unified theory of acceptance and use of technology (UTAUT) 
framework. 
 
2.3. Population Sample 
 
The study population sample for this study represents all students enrolled in the 
Department of Information Technology at WSU who were directly involved in 
using e-learning technology for their studies. Since there are too many students at 
WSU for this population to be studied at this level, it would be impossible to 
include them all. This population was proportionately distributed after being 
selected using the [16] criteria. The goal is to gather information from the chosen 
representatives of the population. A nonprobability sampling technique was 
applied in this study. Using this sampling technique allowed the researcher to 
recruit participants from WSU. According to the standards and guidelines 
established by [17], the sample size of 450 respondents was considered appropriate 
for this study. Of the 450 requests sent to respondents, only 320 completed the 
questionnaire satisfactorily.  
 
2.4. Data Collection 
 
This survey, which uses a five-point Likert scale from 1 (strongly disagree) to 5 
(strongly agree), was created based on the UTAUT item model by [18]. A measure 
used in the study by [43] served as the model for the Likert scale. Financial cost, 
social influence (SI), facilitating conditions (FC), performance expectancy (PE), 
effort expectancy (EE), and intention to use (INT) variables were among the 
instruments. All instruments had shown acceptable levels of validity and reliability 
based on previous research [19, 20]. 
 
2.5. Survey Design 
 
This survey was used to design statement-based questions that were included in 
the survey, leading to the final set of 60 questions.  The survey was subdivided into 
two sections. To collect data on the moderating effects of the proposed 
framework, respondents were asked to answer demographic questions in Section 
A of the questionnaire, which included four variables: gender, age, role, and 
experience. In Section B, questions regarding the acceptance of e-learning 
technologies were included. This section asked participants to assess their 
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perceptions of using e-learning technologies for teaching and learning. The 
questionnaire comprised a series of self-completion questions that respondents 
were expected to complete online. The questionnaire was created and distributed 
to participants using Google Forms. The survey instrument consisted of 60 
statements in total, and all exhibited acceptable levels of construct validity and 
reliability, as confirmed by prior studies conducted by [21] and [22].  The survey 
instrument underwent validity and reliability testing. To evaluate the internal 
consistency of the suggested decision variables and to test for the reliability of the 
research instrument items, Cronbach's alpha (α) was calculated [23]. For the 
reliability test, the actual Cronbach’s alpha (α) value obtained for this study was 
calculated at 0.92 for all constructs which was satisfactory as it exceeds 0.6 as 
recommended by [24].  Descriptive statistics is used to compute the frequencies, 
means, and standard deviation of the items in the questionnaire. Lastly, the validity 
of the hypotheses was then examined using a regression analysis. 
 
2.6. Analysis of Data 
 
The statistical package for the social sciences (SPSS) was used to analyze the data 
gathered for this investigation. The collected data was evaluated using the proper 
statistical methods. The SPSS is easy to use for the effective analysis of quantitative 
data and helps the researcher face any difficulties during the process of analyzing 
data. SPSS requires defining a set of variables and further creating cases by suitable 
input of data within these variables. Such as the independent variables, dependent 
variables, intervening variables, and moderator variables. In a simple term, an 
independent variable is a cause and its value is independent of any other variables 
in a study. Whereas, a dependent variable is an effect, whose value depends on any 
changes in the independent variable. In the case of an intervening variable 
(sometimes called mediating variable), it refers to a hypothetical variable, that is 
usually used to explain causal links between other variables within research. Lastly, 
the moderating variable is that variable that can alter the association between 
independent and dependent variables. The percentages and frequencies of the 
demographic profiles of the respondents were displayed using a descriptive 
statistical approach. To investigate the connections between the variables, 
correlation analysis was done. The model was tested using regression analysis and 
analysis of variance (ANOVA). The primary emphasis of the study's analysis was 
on students' intentions to use e-learning technologies for instruction. 
 
3. RESULT AND FINDINGS 
 
This section presents the results and findings obtained from this study while using 
the proposed UTAUT model to investigate the impact of digital technology in one 
of the tertiary institutions in South Africa. 
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3.1. Respondent’s Demographic Profile 
 
The respondents' demographic data is shown in Table 1. Of those involved, 45.2% 
were men and 54.8% were women. The age distribution of the participants was as 
follows: the age group (17-20) were 21.9%, the age group (21-30) were 51.9%, the 
age group (31-40) was 22.4%, and the age group (40 and above) were 31.9%. It is 
worth noting that the majority age group (21-30) were the predominance group 
using e-learning for teaching and learning. Participants with an educational 
qualification for a bachelor’s degree accounted for 17.4%, and 46.1% of the 
participants were pursuing a diploma degree. The percentage of participants with 
graduate degrees was 9.4%. The percentage of people enrolled in Honors programs 
was 14.8%. Master’s and PhD holders made up 11.3 % and 11.0%, respectively. 
From this, it can be seen that participants with diploma degrees are the majority 
group that used e-learning for their teaching and learning.  
 
Participants' experience with e-learning between 3 Months and 6 Months 
accounted for 8.1%. Those with 6 months to 1 year experience accounted for 
28.1%. Those who have not used e-learning before (no e-learning experience) 
accounted for 4.2%. Most participants (54.8%) indicated that they have over 1 year 
of experience with e-learning for teaching and learning. Those participants with 
under 3 months of experience accounted for 4.8%. From this result, the 
predominance were the participants with over 1 year of e-learning. The potential 
implication of a high percentage of participants with e-learning experience might 
have a more favorable view of technology, as they will likely have become 
accustomed to using digital tools for educational purposes which might influence 
their perceptions of the technology. 
 

Table 1. The respondents' demographic composition 
Demographics Frequency Percentage 
                                     Gender 
Female 170 54.8 
Male 140 45.2 
Age 
17 – 20 68 21.9 
21 – 30 161 51.9 
31 – 40 69 22.3 
Above 40 12 3.9 
Qualification 
Diploma 143 46.1 
Honor’s Degree 46 14.8 
Bachelor’s Degree 54 17.4 
Graduate Degree 29 9.4 
Master’s Degree 34 11.0 
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PhD degree 4 1.3 
Experience 
No experience 13 4.2 
Under 3months 15 4.8 
3-6months 25 8.1 
6months - 1year 87 28.1 
Over 1 year 170 54.8 

 
3.2. Reliability and Correlation Analysis 
 
This study employed construct validity to determine the extent of correlation 
between the decision variables and other measures that are theoretically expected 
to be related to them. Before testing for construct validity and correlation, the 
decision variables were assessed for reliability. The internal consistency of these 
variables was evaluated using Cronbach's alpha (α) and correlation matrix, as noted 
by Willems et al. [25]. The questionnaire items underwent an item analysis to 
evaluate the internal consistency of the decision variables. Cronbach α values, 
which indicate the reliability of the questionnaire, were obtained by performing 
this analysis for each construct. Items in the questionnaire were either included or 
excluded based on the following three criteria: 

1) A Cronbach alpha (α) greater than 0.9 (α > 0.9) was viewed as indicating 
strong reliability.   

2) A Cronbach alpha (α) ranging from 0.7 to 0.8 was seen as acceptable 
reliability. 

3) A Cronbach alpha (α)  below 0.6 (α < 0.6) was regarded as indicating 
unacceptable poor reliability.  

A summary of the reliability data for each component factor of the research 
instrument is provided in Table 2. 

 
Table 2. Reliability of measurements 

Construct Factors Cronbach's Alpha (α) 
Con_ 1:   self-awareness (SA) 0.905 
Con_ 2:   familiarity 0.908 

Con_3:    performance expectancy (PE) 0.926 
Con_ 4:   effort expectancy (EE) 0.836 
Con_ 5:   success higher tertiary education (HTE) 0.921 
Con_ 6:   social influence (SI) 0.922 
Con_7:    intention to use (INT) 0.873 
Con_ 8:   facilitating condition (FC) 0.922 
Con_ 9:   voluntariness use (VU) 0.804 
Con_ 10: financial cost 0.904 
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Table 2 displays Cronbach’s alpha (α)  values for the items associated with each 
construct. It is important to note that only the items deemed acceptable are 
included in these tables. A Cronbach α greater than 0.9 is considered to indicate 
strong reliability, as it demonstrates high internal consistency among the items 
within a construct, [26]. Most constructs achieved strong reliability (α > 0.9), 
including performance expectancy (0.926), social influence (0.922), and facilitating 
conditions (0.922). This indicates that the items within these constructs are highly 
consistent. The constructs such as voluntariness of use (α = 0.804) have a lower 
threshold which is still acceptable reliability and sufficient for this study. 
 
3.3. Correlation Analyses 
 
A correlation matrix was computed to assess the degree of relationship between 
various constructs. The correlation coefficient (r) shows the strength of the 
relationship between two numerical variables, and correlation is a statistical 
measure of the linear relationship between two variables, according to [27]. The 
magnitude of r signifies the degree of correlation between the two variables. 
Consequently, a stronger relationship exists when r has a greater absolute value. 
The following guide was used for this study: 

1) 1 denotes a perfect correlation. 
2) 0.90 indicates a high degree of correlation.  
3) A correlation of 0.50 is considered moderate.  
4) A weak correlation is indicated by a value of 0.20 
5) 0 indicates no correlation. 

 
Table 3 provides the results of correlation analysis to verify the proposed 
relationship among variables. A significant strong positive correlation between FC 
and INT was found, with r = 0.608 and p < 0.0001. 
 
The investigation of potential correlations between the various variables was done 
using a Pearson correlation analysis. The variables observed were SA, HTE, 
financial cost, FC, SI, VU, PE, familiarity, EE, and INT. All of the variables 
correlate to one another at r = 1, according to the Pearson correlation results. The 
association between FC and INT showed a strong positive correlation with r = 
0.608 and p < 0.0001.  
 
Positive, meaningful relationships with a moderate level of intensity fall into the 
second category of relationships. Significant at p < 0.0001, these relationship 
strengths fall within the range of 0.409 > r < 0.575. These relationships in their 
decreasing order are between: VU and INT (0.557), VU and HTE (0.507), HTE 
and EE (0.498), HTE and SA (0.485), FC and HTE (0.457), financial cost and FC 
(0.453), HTE and familiarity (0.450), PE and HTE (0.450), VU and FC (0.447), 
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familiarity and PE (0.421), INT and SA (0.412), PE and SA (0.409), HTE and PE 
(0.408). 

Table 3. Correlation matrix 

  

Self 
Awaren
ess 

Famili
arity 

Perfor
mance 
Expec
tancy 

Effort 
Expecta
ncy HTE SI INT FC 

Volunta
riness 
Use 

Financial 
Cost 

Self 
Awareness 

1 .588** .409** .304** .485** .273** .412** .164** .346** 0.044 

Familiarity .588** 1 .421** .374** .450** .272** .394** .190** .324** 0.111 

Performance 
Expectancy 

.409** .421** 1 .386** .408** .314** .291** 0.091 .343** 0.034 

Effort 
Expectancy 

.304** .374** .386** 1 .498** .416** .575** .432** .412** .314** 

THE .485** .450** .408** .498**  1 .567** .554** .457** .507** .288** 

SI .273** .272** .314** .416** .567** 1 .521** .486** .390** .311** 

INT .412** .394** .291** .575** .554** .521** 1 .608** .557** .316** 

FC .164** .190** 0.091 .432** .457** .486** .608** 1 .447** .453** 

Voluntariness 
Use 

.346** .324** .343** .412** .507** .390** .557** .447** 1 .131* 

Financial Cost 0.044 0.111 0.034 .314** .288** .311** .316** .453** .131* 1 

 
The third category encompasses weak relationships (0.2 > r < 0.4) that are positive 
(r > 0) and highly significant (p < 0.0001). These relationships are listed in 
decreasing order and include the connection between INT and familiarity (0.394), 
SI and VU (0.390), PE and EE (0.386), EE and familiarity (0.374), SA and VU 
(0.346), EE and VU (0.343), VU and familiarity (0.324), INT and financial cost 
(0.316), SI and PE (0.314), FC and EE (0.314), SI and familiarity (0.27), FC and 
familiarity (0.19). 
 
The relationship between FC and INT is positive and strong in strength, as the 
relationship between VU and INT, VU and HTE, HTE and EE, HTE and SA, 
financial cost and FC, HTE and familiarity, VU and FC, and INT and SA are 
positive but moderate in strength. While the relationship between INT and 
familiarity, SI and VU, PE and EE, EE and familiarity, SA and VU, EE and VU, 
VU and familiarity, INT and financial cost, SI and PE, FC and EE, SI and 
familiarity, FC and familiarity are positive but weak. 
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3.4. Regression Analysis 
 
The results of the regression are displayed in Table 4 using regression analysis. 
With a p-value less than 0.05, the overall regression model has a confidence level 
of 99.9%.  
 
3.4.1. Model Summary 
 
The coefficient of determination (R²) was the key metric for evaluating the model. 
This research demonstrated strong predictive accuracy and adequacy based on the 
R² values examined, as R² serves as an indicator of the model's predictive adequacy. 
It is determined by squaring the correlation coefficient between exogenous and 
endogenous constructs. R² values range from 0 to 1, with higher values indicating 
greater predictive accuracy as shown in Table 4a [28]. 
 
PLS-SEM is used for predictive purposes, according to authors in [28], Since there 
is no general rule for R2 and adjusted R2, it provides threshold values that present 
the criteria of R2 values based on the type of research or model complexity. 
According to marketing experts, R2 values fall into three categories: strong, 
moderate, and weak relationships, respectively, at 0.75, 0.50, and 0.25 [28, 29]. The 
accuracy of the prediction is shown as follow. 

1) The financial cost of the e-learning technology demonstrated strong 
predictive accuracy, with an R² value of 0.369, reflecting the moderated 
effect of the predictor variable. 

2) Effort expectancy of the e-learning technology Showed strong predictive 
accuracy, with an R² value of 0.489, reflecting the moderated effect of the 
predictor variable. 

3) Self-awareness of the e-learning technology demonstrated strong 
predictive accuracy, with an R² value of 0.544, reflecting the moderated 
effect of the predictor variable. 

4) Voluntariness of the use of the e-learning technology showed strong 
predictive accuracy, with an R² value of 0.576, reflecting the moderated 
effect of the predictor variable. 

5) The social influence of the e-learning technology demonstrated strong 
predictive accuracy, with an R² value of 0.589, reflecting the moderated 
effect of the predictor variable. 
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Table 4: Regression analyses for INT as dependent variable 
(a) Model summary for INT 

Model  R R 
Square 

Adjusted 
R Square 

Std. 
Error of 
the 
Estimate 

Change 
Statistics 

        Durbin 
Watson 

        R Square  
Change 

F  
Change 

df1 df2 Sig. F  
Change 

 

1 .608a 0.369 0.367 0.51185 0.369 180.12 1 308 0.000  
2 .699b 0.489 0.486 0.46146 0.120 71.944 1 307 0.000  

3 .737c 0.544 0.539 0.43672 0.055 36.768 1 306 0.000  

4 .759d 0.576 0.571 0.42158 0.032 23.374 1 305 0.000  

5 .768e 0.589 0.583 0.41561 0.013 9.823 1 304 0.002 1.933 
 

(b) Coefficient and ANOVA (INT) 
Mode
l 

Constru
cts 

Coefficients ANOVA 
Standardized 
coefficients 

Collinearity 
Statistics 

beta t Sig. Tolera
nce 

VIF Sum of  
square 

DF Mean 
square 

F 

1 FC 0.608 13.424 0.000 1.000            1.000 80.693 308 0.262 180.192 
2 Effort  

Expecta
ncy 

0.384 8.482 0.000 0.813            1.230 65.373 307 0.213 146.820 

3 Self- 
Awaren
ess 

0.246 6.064 0.000 0.906            1.103 58.361 306 0.191 121.540 

4 Volunta
riness 
 Use 

0.217 4.835 0.000 0.962            1.445 54.206 305 0.178 103.664 

5 Social 
influenc
e 

0.410 3.134 0.000 0.681            1.469 52.510 304 0.173 87.295 

a. predictors: (Constant) culture: FC, effort expectancy, self-awareness, voluntariness sue, SI 
 
3.4.2. Coefficient Analysis 
 
Table 4b displays the results of the coefficient computation, which evaluated the 
impact of all direct hypotheses by looking at the regression coefficient (β), t-
statistics, and p-values. Table 4b displays the relationship between (β = 0.608, t = 
13.424, p < 0.05) lending support for H1 and intention to use (INT) and facilitating 
condition. Therefore, we can conclude that students may be more inclined to use 
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e-learning technology if facilitating conditions are available. This finding is 
consistent with that of [10], who discovered a strong and favourable correlation 
between the intention to use e-learning technology and the facilitating conditions. 
[18, 30] reported that facilitating conditions were a significant predictor of the 
intention to use. Facilitating conditions amongst students and lecturers is 
important, especially by providing training on how to use e-learning platforms and 
digital tools is crucial for e-learning acceptance. Training programs that enhance 
digital literacy and familiarize users with online learning environments reduce the 
perceived difficulty of using e-learning systems, thereby increasing their 
acceptance. This idea is supported by a study by [31], which reported that effective 
training programs that target both students and faculty ensure a smoother 
transition to e-learning and lead to higher levels of engagement and satisfaction 
with online learning platforms. Since the WSU is thought to have relatively few 
technological resources, adoption is more likely to be impacted by facilitating 
conditions than by other factors.  
 
Students must therefore be aware that there is support available to aid in their 
learning, regardless of whether they plan to use technology or already do. There 
was a positive and significant relationship between effort expectancy and the 
facilitating condition yielding (β = 0.384, t = 9.763, p < 0.05) of H2, which states 
effort expectancy (EE) in particular with experienced students (those who have 
used the e-learning platform before) might make them more willing to use e-
learning technology and encourage the new students to use the technology for their 
academic purpose. Previous research that views effort expectancy as a powerful 
and significant antecedent of the intention to use e-learning technology supports 
this finding [32]. Also in [33], Effort expectancy was identified as the most 
significant factor influencing behavioral intentions. The author affirmed that the 
productivity, efficiency, and effectiveness return of the technology can motivate 
students’ attitudes toward the adoption of the technology for academic purposes. 
However, we propose that providing e-learning to students is futile if the 
technology does not contribute to their academic advancement. Managers at 
tertiary institutions need to invest in e-learning technology that can impact 
student's academics in terms of efficiency, productivity, and effectiveness, this 
might motivate students to use and adopt the technology. 
 
The Department of Information Technology at WSU has to adopt the university 
strategy to invest in e-learning technology that can assist their students in 
improving their academic work with the lower cost of an internet bundle. 
Additionally, the department could emphasize incorporating various technologies 
into classroom instruction and adopt a blended learning approach for select 
courses. The self-awareness construct hypothesis is also a significant factor in 
students' intention to use e-learning technology, as Table 4b demonstrates. Effort 
expectancy (EE) and self-awareness (SA) have a significant and positive path 
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coefficient (β = 0.246, t = 6.064, p < 0.05), supporting H3. As a result, it can be 
concluded that students are more likely to become interested in e-learning 
technology when they observe its efficiency, effectiveness, and productivity. 
Additionally, because they lack the necessary technological skills, they are more 
likely to seek help on how to use the tools to improve their educational experience. 
Authors in [10], found a strong and positive correlation between self-awareness 
(SA) and effort expectancy (EE). This result is consistent with their findings. 
 
Furthermore, self-awareness and voluntariness of use (VU) have a positive 
relationship (β=0.217, t = 4.835, p < 0.05) in the context of rural tertiary 
institutions leading to support H4. This significant and positive relationship 
signifies that enhancing students’ self-awareness directly boosts their voluntariness 
to adopt e-learning platforms for academic purposes. These insights can inform 
strategic decision-making to improve technology acceptance and integration. Also, 
the relationship demonstrates that fostering self-awareness campaigns can 
significantly enhance students’ voluntary adoption of e-learning. In rural tertiary 
institutions like WSU, we suggest that the institution should prioritize personalized 
guidance and monitoring to improve self-awareness, thus encouraging greater 
adoption and use of e-learning technologies.  
 
Finally, the relationship between voluntariness of use (VU) and social influence 
(SI) in H5 indicated that (β =0.140, t = 3.134, p < 0.05) was achieved. This 
hypothesis was positive and significantly supported. The significant implication of 
this hypothesis is that self-awareness significantly enhances how students perceive 
and respond to social influence. Students who are confident in their abilities are 
more likely to be influenced positively by social factors such as peer support, 
family, and lecturers’ encouragement. In rural institutions such as WSU, social 
influence can be leveraged by fostering peer learning groups, faculty mentorship 
and community-based e-learning initiatives, especially for students with high self-
awareness. The ANOVA results in Table 4b reveal that the overall model, 
incorporating both blocks of variables, is significant with the following values: 
FC(F(1, 308)) = 180.192, EE(F(2, 307)) = 146.820, SA(F(3, 306)) = 121.540, 
VU(F(4, 305)) = 103.664, and SI(F(5, 304)) = 87.295, all with p < 0.05. 
 
3.5. Discussion of Findings 
 
Technology advancements have had a profound impact on teaching and learning 
in higher education, changing the way that education is delivered. By applying the 
unified theory of acceptance and use of technology (UTAUT), this study provides 
a thorough framework for understanding the factors influencing the adoption and 
use of technology in higher education institutions. 
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1) Facilitating Conditions (FC) 
 
Facilitating conditions refer to the resources and support available to users, 
including access to technology, infrastructure, and training.  Adequate facilitating 
conditions are essential for technology acceptance. From the regression result, FC 
factors (H1; coefficient (β)=0.217, t=4.835; p<0.001) are relevant factors that 
influence the intention to use e-learning platforms by students. This notion is 
supported by [34]when users perceive that the necessary resources (e.g., technical 
support, and access to technology) are available, their intention to use technology 
increases. Studies in higher education have shown that institutions providing 
robust technological support enable greater adoption of digital tools [35]. The 
effectiveness of technology in education is often contingent on the quality of 
facilitating conditions. Research by [36] found that institutions with strong support 
systems and adequate technological infrastructure positively impact student 
learning outcomes and satisfaction. 
 
2) Voluntariness of Use 
 
Voluntariness of use refers to the extent to which technology adoption is perceived 
as optional rather than compulsory. When technology use is voluntary, individuals 
are more likely to adopt it enthusiastically.  From the regression result, VU factors 
(H10; coefficient (β) = 0.608, t = 13.424; p<0.001) are relevant factors that 
influence the intention to use e-learning platforms by students. This is supported 
by the study by[37] which found that students are more inclined to use e-learning 
platforms when they believe their participation is voluntary. Mandatory use can 
lead to resistance and dissatisfaction, while voluntary adoption often fosters a 
positive learning experience. Research by [38] indicated that voluntary adoption 
leads to greater engagement and better academic performance. 
 
Technologies that are perceived as user-friendly encourage higher intention to use. 
A study by [34] found that a lower effort expectancy significantly influences 
technology acceptance in educational settings. Studies show that students are more 
likely to use learning management systems that are easy to navigate,  [39]. User-
friendly technologies enhance the learning experience and contribute to better 
academic outcomes. Research by [40] suggests that when students find educational 
technology easy to use, they are more likely to engage deeply with the content, 
leading to improved learning success. 
 
3) Self-Awareness (SA) 
 
Higher self-awareness can lead to increased confidence in using technology. The 
regression results show SA factors (H13; coefficient (β) = 0.246, t = 6.064; 
p<0.001) are also relevant factors that influence the intention to use e-learning 
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platforms by students. Research by [41] emphasizes that self-awareness influences 
students' intention to adopt new technologies. When students are aware of their 
digital skills and the advantages of using technology, they are more likely to engage 
with it. Also, self-awareness enhances motivation and engagement in learning. 
According to  [42], students who possess a strong sense of self-awareness are more 
likely to persist in the face of challenges, resulting in better educational outcomes. 
 
4) Financial Cost (internet bundle and load shedding) 
 
High costs of the internet and load shedding can deter technology adoption. A 
study [43] found that students’ intention to use e-learning platforms is negatively 
affected by the perceived costs of internet bundles associated with them. 
Institutions must consider the affordability of internet bundles to encourage 
technology acceptance. Research by [44] demonstrated that students who have 
access to cost-effective educational technologies perform better academically. 
Furthermore, research by [45] revealed that students in rural areas are motivated 
to use e-learning platforms when there is a constant electricity supply. 
 
5) Social Influence (SI) 
 
Social influence reflects the effect of peer and societal expectations on individuals' 
technology use. From the regression result, SI factors (H11; coefficient (β)=0.410, 
t=4.835; p< 0.001) are relevant factors that influence the intention to use e-
learning platforms by students. Positive social influence can significantly enhance 
technology acceptance. According to [34], when peers encourage the use of 
technology, individuals are more likely to adopt it. A study [46] found that students 
are more inclined to use digital tools when they observe their peers successfully 
using them. A supportive social environment fosters positive attitudes towards 
technology, leading to higher success rates. Research by  [47] indicates that social 
support from faculty and peers can enhance students' motivation and overall 
learning outcomes. 
 
6) Potential Negative Impact of Technology Implementations 
 
One of the most common challenges reported in studies that utilized digital tools 
in the classroom was the lack of students’ skills on how to use them. Research in 
[48] found that students’ lack of technical skills is a barrier to the effective use of 
digital technologies in the classroom.  Also, [49] reported that students faced 
challenges when using tablets and smart mobile devices, associated with the 
technical issues or expertise needed for their use and the distracting nature of the 
devices and highlighted the need for teachers’ professional development.  Authors 
in [50] reported that skills training about the use of digital technologies is essential 
for learners to fully exploit the benefits of instruction. 
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Apart from digital competence, technical support in the school setting has also 
been shown to affect teachers’ use of technology in their classrooms [51]. 
Furthermore, [52] found that while teachers’ use of ICT is high, the authors stated 
that they needed more institutional support and a shift in the mindset of 
educational actors to achieve more innovative teaching practices. The provision of 
support can reduce time and effort as well as cognitive constraints, which could 
cause limited ICT integration in the school lessons by teachers [53]. 

 
4. CONCLUSION 
 
This study offers a more comprehensive insight into related issues and a refined 
framework for understanding how technological advancements affect students' 
intentions to use technology in rural tertiary institutions. Throughout the digital 
transformation era, there has been a noticeable rise in the use of technology in 
education. In addition to many other advantages, this facility fosters teamwork and 
knowledge sharing. It is possible to draw some important conclusions from the 
study's analysis and findings. As per the findings, students' contentment with digital 
teaching and learning methods is influenced by their degree of self-awareness and 
their proficiency in using technology for education. Technology development 
indicators that are significant predictors of the dependent variable (the student's 
intention) to use the technology include effort expectancy, facilitating condition, 
self-awareness, voluntariness to use, and social influence (SI). Students are aware 
of effort expectation, facilitating conditions, self-awareness, voluntariness to use, 
and social influence, according to the descriptive statistics analysis.  
 
To increase students' willingness to use technology for teaching and learning, 
tertiary institutions need to offer regular training and development opportunities 
along with technical support. The ANOVA results revealed differences in students' 
intentions to use technology. Additionally, there was a noteworthy correlation 
found between the independent and dependent variables. Self-awareness and 
enabling circumstances are more strongly correlated with students' intention to use 
technology which is the social influence. Also, a strong correlation is discovered 
between the tertiary institution's technical support and students' intention to use 
the technology. 

 
The study's conclusions have theoretical as well as practical outcomes. The 
traditional unified theory of acceptance and use of technology (UTAUT) model 
has been theoretically expanded to include particular elements of financial cost and 
success in tertiary higher education, as well as specific external support factors. The 
adoption and use of e-learning technology for teaching and learning in rural tertiary 
institution contexts is examined from the viewpoint of the students using the 
UTAUT model. The extended technology acceptance model's explanatory power 
has increased to a point where it can play a major role in explaining how students 
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in higher education adopt and use technology for instruction and learning. By 
examining the contributing elements and enhanced students' academic 
performance and use of technology, future research may continue to examine 
other contexts. Through the use of structural equation modelling techniques, some 
additional theoretical advantages of e-learning technology in postsecondary 
institutions can be confirmed. This research helps rural postsecondary institutions 
implement the technology acceptance model. Future research can examine the 
research paradigm and methodologies presented in this study to look into how the 
set of construct variables relate to one another. 
 
4.1. Practical Implications 
 
This study could offer practical recommendations for students and lecturers in 
higher education on how to encourage the adoption of e-learning technology for 
educational purposes. While the advantages of e-learning are widely recognized by 
both students and lecturers, financial constraints, such as the cost of internet 
bundles, and issues like load-shedding may negatively impact students' willingness 
to utilize e-learning technology, particularly in rural tertiary institutions. To learn 
more about students' difficulties using e-learning technology for teaching and 
learning, researchers can carry out additional pedagogical practice studies. Students 
may benefit physiologically from the lecturer's upbeat demeanour when using the 
technology. Results point to the possibility that additional instruction could 
significantly increase students' adoption and use of technology. Furthermore, 
findings indicate that students will be more satisfied if they receive instruction from 
the university on how to use technology, regardless of their current awareness of 
its advancements in teaching and learning. Hence, this e-learning technology can 
have a greater effect on student performance if university administrations plan 
regular technology development and give their students the technical support and 
training, they need. Experience, effort expectancy, performance expectancy, and 
success rate may all be related to higher tertiary education. This could help identify 
the causes of students' difficulties embracing e-learning technology for their 
educational endeavours. Given the widespread acceptance of e-learning 
technology among students and lecturers, its integration into present and future 
teaching and learning cultures must be considered. Research indicates that lecturers 
should combine e-learning with other pedagogical approaches in addition to 
collaborative learning. 
 
4.2. Potential Challenges of Replicating Technology 
 
E-learning brings its unique challenges. One major obstacle is the potential for 
feelings of isolation and a lack of social interaction. Learners in distance learning 
programs may miss out on the benefits of in-person interactions and the sense of 
community that comes with traditional classroom settings [54]. Creating 
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opportunities for virtual collaboration and fostering a sense of belonging among 
learners becomes crucial to overcoming this challenge.  Additionally, e-learning 
may require learners to have reliable access to technology and internet connectivity. 
Those without adequate resources or living in remote areas may face barriers in 
accessing online materials and participating fully in distance learning programs [55]. 
Institutions and educators need to address these challenges by providing support 
and resources to learners, implementing effective online teaching strategies, 
offering technical assistance, and promoting a sense of community and 
engagement among learners. Continuous efforts to bridge the digital divide and 
ensure equal access to online education can also help overcome the challenges 
associated with e-learning [49]. Another challenge that can arise in e-learning is the 
potential for a lack of immediate feedback and personalized support. In a 
traditional classroom setting, learners can directly interact with instructors, ask 
questions, and receive instant feedback. Lastly, ensuring the quality and credibility 
of e-learning content can be a challenge. With the abundance of online resources 
and information, learners may encounter misleading or unreliable content [56]. 
 
4.3. Recommendations  

 
Based on the findings, we recommended that faculty should implement training 
programs on digital tools, improve IT infrastructure, and develop policies that 
support the adoption of e-learning technologies. E-learning technology's impact 
on managers and lecturers is not considered by the research framework. A survey 
of other South African universities located in both urban and rural areas could 
produce more in-depth results regarding the use of e-learning technology for 
teaching and learning, as this study only looked at one university in a rural area. 
More information will be needed in the future to compare the variables from 
various academic institutions inside South Africa's borders. Furthermore, there is 
a need for comparative studies across various institutions. Examine the long-term 
impacts of e-learning technology adoption to understand sustainability and 
behavioral changes over time. Incorporate cultural dimensions into the UTAUT 
model to better reflect local attitudes and behaviors. 
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