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Abstract: The use of e-learning in teaching and learning has increased and improved students'
educational experiences in a time when digitalization is transforming educational landscapes.
Understanding students' motivations for using e-learning information and communications
technologies (ICTs) is crucial for successful educational technology integration. This study aims
to investigate the determinants of students’ use of e-learning ICTs. To achieve this goal, UTAUT
was employed to identify the constructs that influence students' use of e-learning ICTs. The study
used a quantitative research method with a survey of 222 university students who use e-learning
ICTs. Confirmatory Factor Analysis (CFA), Cronbach Alpha, and Structural Equation Modelling
(SEM) techniques were used to analyze the collected data. Reliability and validity values were
acceptable. The result derived from the hypothesis found that effort expectancy did not
significantly influence students' use of e-learning ICTs. This might be due to digital literacy
background of the students. Conversely, utility expectancy, social influence, and facilitating
condition were found to exert significant influence on students’ use of e-learning ICTs. The study
helps in understanding the factors that inform students use of e-learning ICTs.
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Introduction

odern education has undergone tremendous change because of the rapid growth of ICTs, which have

brought about cutting-edge tools and platforms that enhance teaching and learning (Alenezi 2023). e-
Mlearning ICTs are a broad category of digital tools and platforms, have become a significant force behind

educational innovation and change which includes computers, smartphones, digital platforms, online

learning platforms, virtual classrooms, multimedia materials, and interactive apps that can transcend

geographic borders and offer more flexible and individualized learning experiences (Talpur et al., 2021,
Vouglanis and Drigas, 2022). e-learning gives students the chance to interact with educational materials and
information via digital platforms, encouraging a learner-centric approach that transcends conventional and
geographic constraints (Bandyopadhyay et al., 2021). Technology improves educational accessibility, scheduling
flexibility encourages active learning, and nurtures 21st-century skills like digital literacy and critical thinking
(Khlaisang and Yoshida 2022). ICTs also encourage active learning by gamifying, simulating, and using interactive
assessments, which encourages engagement and deeper knowledge (Fusic, et al., 2020). These technological
advancements enable a change from conventional didactic strategies to more learner-centred and interactive ones.
ICTs for e-learning give teachers the ability to create lessons that are specific to the needs and preferences of each
student (Martzoukou et al., 2023). A better comprehension and the development of critical thinking abilities are
fostered via interactive multimedia tools, online group projects, and virtual classrooms (Bilotserkovets et al., 2021).
With the help of ICTs, instructors can offer their lessons online, freeing up class time for engaging discussions and
problem-solving exercises (Carstens et al., 2021).

The use of ICTs in teaching and learning has altered educational practices in a variety of ways, including the
facilitation of personalized and adaptive learning experiences in which students can access resources adapted to their
specific needs and pace (Ghory and Ghafory, 2021, Sein-Echaluce et al., 2019). Furthermore, it prepares learners for
the digital demands of today's workforce and promotes lifelong learning (Khan et al., 2022). Moreover, e-learning
ICTs give educators the tools they need to design dynamic learning environments that cross conventional boundaries
and deliver engaging instructional content (Alenezi, 2023). Educators can develop learner-centred environments that
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enhance active involvement, critical thinking, and collaborative abilities by embracing e-learning ICTs (Chelawat
and Sant 2023, Bremner et al., 2023). It becomes essential for educators to comprehend students’ use of e-learning
ICTs if they want to create effective online learning environments that meet their requirements and expectations
(Ramadhan et al., 2022). Intention to use describes a person's deliberate choice and readiness to employ a specific
technology or tool (Davis, 1989, Flavian et al., 2020). The willingness and intention of students to accept these
technologies, however, is a key factor in the adoption of e-learning ICTs and is critical in defining their overall
learning experiences. A multifaceted approach is necessary to understand the factors that influence students' use of
e-learning ICTs. Hence the objective of the study is to explore students' use of e-learning ICTs. By examining these
factors within the context of e-learning ICTs, educators and researchers can gain valuable insights into the dynamics
that shape students' intentions and ultimately drive the successful implementation of these technologies.

The next section reviews related literature on the potential of the utilization of e-learning ICTs in transforming
teaching and learning experiences. Section 3 examines several significant theoretical frameworks that are
particularly appropriate to the investigation of students' use of e-learning ICTs. The research methodology is
covered in Section 4, and the study's results are covered in Section 5. Section 6 presents the discussion and
conclusion to make meaningful findings that can inform educators and stakeholders in determining the future of
education in the digital era.

Literature Review

The boundaries between time and space have been broken down by e-learning ICTs, allowing students to access
instructional materials from any location at any time (Carstens et al., 2021). This adaptability encourages lifelong
learning and broadens educational options for various learners, regardless of location limitations. e-learning ICTs
provide the ability to customize learning experiences to meet the needs and preferences of specific learners
(Ramadhan et al., 2022). Data-driven insights and adaptive learning algorithms enable educators to give tailored
training, boosting student engagement and achievement (Ghory and Ghafory, 2021). The interactive aspect of e-
learning ICTs engages learners in active and experiential learning through multimedia features, simulations, and
gamification (Saleem et al., 2022). This innovative educational strategy improves comprehension, memory, and
critical thinking abilities. ICTs' capacity to improve accessibility and inclusivity in education is one of their main
benefits (Adtani et al., 2023). Regardless of their location or physical capabilities, learners can participate in
education thanks to online learning platforms and digital resources giving students with different learning
preferences and styles the chance to interact with the content in ways that work for them (Khlaisang & Yoshida
2022).

The implementation of e-learning ICTs has the potential to promote fundamental changes in instructional strategies.
Moreso, discussion forums, online teams, and in-person interactions supported by e-learning ICTs increase student
engagement and information retention (Giray, 2021). As a benefit, e-learning ICTs enable seamless communication
and collaboration between students and teachers (Chituc, 2020), it maximizes resource utilization while cutting
expenses for infrastructure and traditional materials (Al-Ansi et al., 2021). However, despite e-learning ICTs
potential in education, issues that require careful thought must be considered. Concerns about screen time,
information overload, and maintaining a balance between technology and face-to-face interactions are some of the
technical barriers that can limit opportunities for marginalized and underserved populations and create disparities in
access to high-quality education (Burrows et al., 2022; Bozkurt et al., 2020). Since e-learning ICTs are virtual, there
are worries that interpersonal relationships and face-to-face interactions would deteriorate (Moran-Suarez, 2022).

For educators to be able to use technology to its greatest potential, training and professional development are
essential thereby presents a learning curve for educators (Lim et al., 2020). Also, different levels of digital literacy
and the need for pedagogical adaptation must be addressed (Tumwesige, 2010). The importance of balancing
chances for social connection with technology-mediated learning cannot be overstated (Kluck et al., 2023). Finally,
instructional paradigms are changing in favor of student-centered, interactive, and individualized approaches, made
possible by a wide range of digital technologies. Technology has the potential to improve educational results and
experiences, but its effective integration depends on a rigorous analysis of its advantages, disadvantages, and ethical
implications.
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Theoretical Framework

Research frequently draws from a variety of theoretical frameworks to comprehend and evaluate students' use of eL-
ICTs. This section examines several significant theoretical frameworks that are particularly appropriate to the
investigation of students' use of eL-ICTs.

Technology Acceptance Model (TAM)

The TAM has been used for understanding the factors that influence students' technology usage (Davis, 1989,
Racero et al., 2020). TAM highlights the importance of perceived usefulness (PU), perceived ease of use (PEOU),
attitudes (ATU), and behavioral intentions in predicting actual technology adoption and use (ASU). When
discussing e-learning, PU can be used to describe how students believe that utilizing e-learning tools (such learning
management systems or online materials) would enhance their academic performance in general or their access to
information (Chai et al., 2022, Davis, 1989). Also, PEOU in e-learning measures how intuitive and simple to use e-
learning technologies or platforms are seen by students. It has to do with their assurance that they won't encounter
major technological difficulties when adopting these technologies (Chai et al., 2022, Davis, 1989). Moreover, ATU
in e-learning reflects how students generally feel about using e-learning tools. A more likely adoption of technology
and active engagement in online learning activities are frequently linked to a happy attitude (Venkatesh et al., 2003).
The use of BI in e-learning indicates the intents of students to actively interact with e-learning technology, do online
tasks, take part in online discussions, and make use of digital learning materials. ASU tracks student use and
interaction with e-learning technologies and platforms to access course materials, turn in assignments, participate in
virtual classes, and engage in group projects online. The way a system is used reflects how people use technology.
TAM often includes external variables that can influence the relationships between the core TAM variables. These
external factors can be related to individual characteristics (e.g., age, gender, experience), system characteristics
(e.g., system performance, technical support), and social influences (e.g., peer pressure, teacher recommendations).
External variables in e-learning may include factors like the quality of technical support provided by the institution,
the influence of peers or instructors, and students' prior experience with online learning. TAM can assist researchers
in analyzing how students' perceptions on the value and simplicity of these technologies affect their intention to
adopt them in their instructional strategies and helps educators and institutions design e-learning systems and
strategies that align with students' needs and preferences. Resources (Alfalah, 2023).

Unified Theory of Acceptance and Use of Technology (UTAUT)

UTAUT has been used to explain and predict technology adoption and usage behavior and provides a
comprehensive framework for understanding how students in an e-learning context perceive, accept, and use
technology (Venkatesh et al., 2003). It considers not only individual beliefs and intentions but also the impact of
social influence, facilitating conditions, and moderators on technology adoption. PE in the context of e-learning
refers to students' beliefs of how using technology would improve their academic achievement and enrich their
learning experience (Venkatesh et al., 2003). The ease of use (EE) in e-learning refers to how students feel e-
learning platforms and applications are easy to use and navigate considering factors like user-friendliness,
technological complexity, and the technology's learning curve. The term "social influence" (SI) in the context of e-
learning refers to the influence of peers, teachers, and other educational stakeholders on students' decisions to adopt
and use e-learning technology. Students may be inspired to participate more actively in online learning through
supportive social pressure. Internet connectivity, device access, technical assistance, and training are all examples of
resources that fall under the category of FC in e-learning. It depicts whether students are in a situation where they
can participate in online learning. BI in e-learning refers to a student's intention to continue using e-learning
resources and participate in group projects related to future learning. AU in e-learning evaluates how much a student
really uses e-learning platforms, accesses online course materials, communicates with classmates and instructors
virtually, and uses technology to finish educational assignments. The moderators in UTAUT can change how the
primary UTAUT variables are related to one another. Individual attributes (such as age, gender, and experience) as
well as system-related (such as system quality, technical support) and contextual (such as organizational culture,
external policies) elements can all function as moderators. related to how students view the utility, usability, peer
pressure, and accessibility of e-Learning ICTs. In terms of students' use of e-learning ICTs, the UTAUT is
significant and offers a thorough framework for evaluating technology uptake and projecting how it will affect
instructional strategies (Hunde et al., 2023). Researchers who use UTAUT can investigate how these factors
together affect students' use of e-learning ICTs. This model helps educators and institutions design e-learning
environments that promote technology adoption and enhance the overall educational experience.
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Self-Determination Theory (SDT)

According to Deci and Ryan's Self-Determination Theory (SDT), intrinsic drive and autonomy play a key part in
how people adopt new technologies. It looks at how technology may help students feel competent, autonomous, and
connected, which will encourage meaningful engagement and self-directed learning (Ryan and Deci, 2022). The
SDT emphasizes the significance of building students' sense of competence and autonomy in their learning journey
when considering students' intention to use e-Learning ICTs (Olafsen and Deci, 2020). Educators can create
interventions that meet the psychological needs of their students by comprehending the motivational elements that
influence students' use of e-Learning ICTs. SDT clarifies the psychological factors influencing how readily students
integrate technology in the classroom. As a framework for comprehending how students' motivation, autonomy, and
perception of competence affect their choices to adopt and engage with educational technology in e-learning
context, the e-learning experience for students can be improved by encouraging autonomy, competence, relatedness,
and intrinsic motivation, which can lead to more meaningful and long-lasting technology adoption. To encourage
students' intrinsic motivation and technological engagement, educators and institutions can create e-learning
environments that adhere to SDT's guiding principles.

Social Cognitive Theory (SCT)

The SCT places a strong emphasis on how social interactions and observational learning affect how people behave.
When used in the context of e-learning and technology adoption, SCT enables us to comprehend how students'
interpersonal relationships, observations of how others use technology, and self-regulation affect their choices and
actions about educational technology. Students' self-efficacy in e-learning refers to their belief in their ability to use
technology efficiently for learning. It incorporates their conviction that they can use technology to use e-learning
platforms, do online assignments, and accomplish learning goals. An increased readiness to adopt and use
instructional technology is related to higher self-efficacy. The idea behind observational learning in e-learning is that
by seeing the failures and achievements of their classmates or instructors, students can learn how to use technology
for educational purposes. Students' personal adoption and usage of technology can be positively influenced when
they observe others using it for learning in productive ways. Students' ability to control their own learning processes
and technology use is a key component of self-regulation in e-learning. This include establishing study objectives,
planning study sessions, and keeping track of their online course performance. Strong self-control abilities increase a
student's likelihood of using technology as a tool to improve their educational experiences. It implies that people
gain knowledge by paying attention to other people's experiences and the results of their decisions (Al-Dokhny et
al., 2021, Bandura, 1986). SCT can be used to investigate students' use of e-learning ICTs are influenced by their
observations of peers, educators, and other role models using the technologies. Educators and institutions can create
e-learning environments that promote self-efficacy, offer opportunities for observational learning, create positive
outcome expectations, and support students' self-regulation by taking these factors into account within the context of
Social Cognitive Theory (SCT). This in turn could increase students' use of technology and involvement in online
learning.

This study found some conceptual similarities between certain variables in TAM, SDT, and SCT and UTAUT in the
context of understanding technology adoption and use. For instance, the Performance Expectancy and Effort
Expectancy of the UTAUT variables might be seen as extensions of the Perceived Usefulness and Perceived Ease of
Use of the TAM factors, respectively. Perceived Usefulness in TAM is aligned with Performance Expectancy in
UTAUT, which includes both the usefulness of the technology and expectations linked to its performance. Effort
Expectancy in UTAUT assesses how easy or difficult utilizing the technology is, like Perceived Ease of Use in
TAM. While self-efficacy in SCT primarily relates to a person's perceived capacity to do a behavior, effort
expectancy in UTAUT concentrates on the perceived simplicity of using a technology. These are only two examples
of the parallels between SCT and UTAUT. These two factors are connected because a person's self-efficacy might
affect how easy or difficult, they think it will be to use a certain technology. A lower impression of effort required
for technology use may result from higher self-efficacy. Furthermore, SCT emphasizes how people can learn from
watching others through observational learning. Social Influence in the context of UTAUT considers external
influences, the influence of peers, and the impact of social norms on technology acceptance. These ideas are
connected because they both consider how social interactions affect how people behave. When people see others use
technology and are influenced by their observations, observational learning can be a part of social influence.
Perceived competence in self-determination theory (SDT) pertains to people's views in their capacity to carry out a
behavior effectively, whereas performance expectancy in UTAUT evaluates the perceived advantages of adopting a
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technology. These notions are interrelated because people's thoughts about whether adopting a technology would
produce effective results can be influenced by their perceptions of their own competence. Individuals are more likely
to anticipate successful performance outcomes from the usage of a technology if they feel skilled using it.

Hypothesis

UTAUT was chosen as the model for this study because it considers the TAM, SDT, and SCT's logic in its
multidimensional nature of technology adoption, making it a suitable alternative to evaluate students' use of e-
learning ICTs. This is because the variables of the evaluated theories (TAM, SDT, and SCT) converge on shared
characteristics with the variables of UTAUT as previously explained.

Effort expectancy: When discussing e-learning and technology adoption, the level of ease or difficulty that students
perceive using ICT for e-learning is referred to as effort expectation (Abbad, 2021, Al-Azawei and Alowar, 2020). It
has a big impact on how eager students are to use e-learning ICT. Students are more likely to have favorable
intentions to utilize technology if they perceive it is simple to use and requires little effort to navigate (OZKAN et
al., 2020). The level of effort that students perceive is influenced by their existing technological proficiency and
familiarity with related tools (Alenezi, 2023). Students' perceptions of the amount of effort they should expect to put
in can be favorably influenced if they observe their peers utilizing e-learning ICT with ease and does not demand a
major investment of time and effort (Osei et al., 2022).

e Hi: Effort expectancy has an influence on students’ use of e-learning ICTs.
Utility expectancy

In the context of technology adoption and e-learning, refers to how strongly people believe that adopting e-learning
ICT would help them obtain better learning outcomes or improve their performance (Abbad, 2021). It's important to
consider when determining how students intend to use ICT for e-learning. Students are more likely to have good
intentions to use technology as an educational tool if they believe that doing so will improve their academic
achievement (Mohammad-Salehi et al., 2021, Rodriguez et al., 2022). Also, students are more inclined to utilize it if
they believe it will help them grasp concepts, recall information, or perform well in examinations. Students may feel
that if technology is easy to use and does not require much effort to navigate, it would improve their performance
(Wijaya et al., 2022). Depending on the individual and environmental circumstances, its efficacy may change.

e Ho: utility expectance has an influence on students’ use of e-learning ICTs.
Social Influence

Students' use of e-learning technologies is significantly shaped by social influence, which includes both social
pressure and subjective norms. The validity and worth of e-learning platforms are perceived by students differently
by peers, teachers, and institutional support (Venkatesh et al., 2003; Dahri et al., 2023). Students' use of e-learning
ICT might be strongly influenced by peers' positive comments and recommendations. Students' great experiences
and the advantages they've reaped can inspire others to emulate them. Students may be influenced by the potential of
working with their peers and benefiting from shared knowledge and experiences if e-learning ICT includes
collaborative learning capabilities (Aliyu et al., 2019). Knowing that peers are available to assist and encourage
students in utilizing e-learning ICT helps lower perceived obstacles to adoption, increasing the likelihood that
students will utilize it (Alenezi, 2023). Intention can be shaped by perceptions of what is socially anticipated in
terms of technology use in an educational setting. Students are more likely to accept e-learning ICT if it becomes the
norm for assignments, conversations, or group projects (Osei et al 2022). Peers' and instructors' experiences,
recommendations, and actions, as well as social norms within the educational environment, all have a key influence
in influencing whether students choose to adopt and incorporate e-learning ICT into their learning practices.

e Hj: Social influence has an influence on students’ use of e-learning ICTs.
Facilitating Conditions

Refer to the availability of appropriate tools, infrastructure, and support systems that make it possible and practical
for students to use ICT for e-learning in the context of technology adoption and e-learning (Venkatesh et al., 2003;
Wijaya et al., 2022). The role of facilitating conditions in shaping students' and educators' intentions to adopt
technologies has been a subject of significant research interest (Alfalah, 2023). A wider spectrum of students is
encouraged to use e-learning ICT when it is inclusive and supports varied requirements. Digital learning tools
including e-books, films, simulations, and interactive modules must be accessible. Students are more likely to intend
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to use e-learning ICT when they feel properly equipped and instructed and they perceive that valuable resources are
readily accessible (OZKAN et al., 2020). Institutions that provide training sessions, tutorials, or resources on how to
use e-learning ICT effectively provide facilitating conditions.

e Hy: Facilitating conditions has an influence on students’ use of e-learning ICTs.
Research Methodology

UTAUT offers a thorough and well-established framework that considers the multidimensional nature of technology
adoption, making it an appropriate choice for evaluating students' use of e-learning ICTs given the study's purpose.
It is highly adapted to the complexity of e-learning situations because it considers technological, social, and
individual factors.

Study Design

A cross-sectional study was conducted among university students in South Africa. A confirmatory factor analysis of
the measurement tool was performed in the initial stage. In this study, a self-administered questionnaire was utilized
to examine students' use of e-learning ICTs. The survey also included questions regarding the demographics of the
students and their perceptions of the utility expectations, effort expectations, social influence, and facilitating
conditions of utilizing e-learning technology, as well as CFA and SEM. The 21 items of the students' use of e-
learning ICTs questionnaire were collected from university students using a convenience sampling technique.
Students had to register to access the online survey before they could fill out the questionnaire. After distributing the
survey via an internet platform, 222 replies were collected. A Likert scale of 1 to 5 was used to record the replies,
where 1 stood for "strongly disagree" and 5 for "strongly agree."

Data Analysis

Shapiro Wilk was utilized to establish whether the data fit the criteria for a normal distribution before data analysis
started. The demographic characteristics of the respondents were analyzed and described using frequencies and
percentages. CFA and SEM analysis of the data were performed using Jamovi software version 2.3.2. The factorial
structure of the student use of e-learning questionnaire was confirmed using confirmatory factor analysis (CFA). For
each factor's items to be deemed satisfactory in terms of dependability, Hair et al. (2010) recommended a Cronbach
alpha > 0.7 and above. The study computed construct reliability (CR) for convergent validity and average variance
extracted (AVE) for discriminant validity after assessing the model's fit criteria to ensure that the results fulfil the
basic requirements (Hou et al 2014, Hair et al., 2010). SEM was utilised to determine the validity of each hypothesis
after CFA. Additionally, the validity and reliability of the measurement model were examined to make sure that the
GOF statistics accurately reflected good overall measurement model fit. The general effectiveness of the GOF
model was assessed to determine whether it met the standards established to denote a successful model fit: root
mean square error of approximation (RMSEA) > 0.08, Tucker Lewis Index (TLI) > 0.9, comparative fit index (CFI)
> 0.9, the goodness-of fit index (GFI) > 0.90, the norm fit index (NFI) > 0.80, and standardized root mean square
residual (SRMR) (Hou et al 2014, Hair et al., 2010). In determining the result of the hypothesis, the study accepted a
value less than 0.05.

Result
Demographics

In this study, the perceptions are skewed towards the male students who make up most participants (60.8%), who
use computers on a regular basis (52.3%) and are between the ages of 23 and 29 (75.7%). This age group is skewed
towards the constituents of higher education participants as shown in Table 1. Most participants are enrolled in
diploma programs. Future research should aim for a more diverse demographic composition to ensure that findings
are generalizable.
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Table 1: Respondents Details

Category n Percentage
Male 135 60.8
Gender
Female 87 39.2
16-22 26 11.7
23-29 168 75.7
Age
30-36 24 10.8
37+ 4 1.8
None 22 9.9
Computer Daily 116 523
Usage Weekly 50 22.5
Monthly 34 15.3
Diploma 109 49.1
Degree Honors 57 25.7
Program Masters 38 17.1
PhD 18 8.1

Measurement Model

To evaluate the goodness-of-fit, CFA was used to confirm the factor structure of a collection of observed data. The
study's GOF indices include CFI = 0.922, TLI = 0.912, GFI = 0.990, SRMR = 0.055, NFI = 0.950, and RMSEA =
0.0612. The requirements of the various model fit indices should be considered before discussing the model fit of
CFA. The CFI value for the study is 0.922, which indicates a good fit given that a CFI value greater than 0.90 is
necessary. According to some studies, RMSEA values under 0.05 are favorable, between 0.05 and 0.08 are
acceptable, between 0.08 and 0.1 are marginal, and over 0.1 are poor (xx et al., 2023). The sample's RMSEA value
0f 0.0612 thus indicates a decent fit. The GFI index measures the observed covariance matrix of a sample's data and
evaluates how well the proposed model fits the data. The observed covariance matrix was used to calculate the GFI
index, which measures how well the suggested model fits the sample's data must have a value of 0.90. The result of
the study, 0.990 indicated a robust model fit. The other fit indices that must be greater than 0.9 for a successful fit
are NFI and TLI (xx et al., 2023), but in this sample, they are. This sample fits the 5-factor model reasonably well
based on these indices. One of the most popular internal consistency estimates, Cronbach's alpha, is shown in Table
2 to help validate the precision of each factor's measurement method. In general, internal consistency is regarded as
strong or outstanding if it is between 0.70 and 0.90. All the items in each factor show a strong internal consistency
with values greater than 0.830.
Table 2: CFA Output

Factor Items Factf)r Cronbach’s a CR AVE
Loading
EE1 0.893
EE2 0.828
Effort Expectancy 0.845 0.922 0.747
EE3 0.909
EE4 0.824
UEl1 0.911
. UE2 0.902
Utility Expectancy 0.908 0.941 0.80
UE3 0.883
UE4 0.88
Social Influence SI1 0.872 0.833 0.849 0.652
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SI2 0.773
SI3 0.774
o FC1 0.866

Facilitating FC2 0.758 0.84 0.839 0.635

Conditions
FC3 0.762
BI1 0.921
BI2 0.871

Behavioral Intention 0.909 0.940 0.796
BI3 0.866
Bl4 0.91

Structural Model

The study examined the structural relationship that exists between measurable variables and latent components using
structural equation modelling. A preliminary evaluation of the model's goodness-of-fit revealed that it is a suitable
measurement model: CFI is 0.994, TLI is 0.993, GFI is 0.991, NFI is 0.989, RMSEA is 0.076, and SRMR is 0.056.
A CFI score greater than 0.90 is necessary to ensure that the model is regarded as indicating good fit. The study's fit
score of 0.994 indicates a satisfactory result. The GFI index, which assesses how well the proposed model fits the
data, measures the observed covariance matrix of the data from this sample and provides values between 0 and 1.
Strong model fit is typically indicated by a score of > 0.995 from this investigation. The study's findings show that
the model is suitable because both fit indices, NFI and TLI, must be higher than 0.8 for a decent match. It became
possible to assess the path coefficients of the structural model using maximum likelihood (ML) as a parameter.
Table 3 shows the results of the hypotheses investigated in the study to identify the interaction between students' use
of e-learning ICTs.
Table 3: Structural Model Result

Hypothesis Dep Pred Estimate SE B z P Outcome
H1 StuUse  EffExp -0.0214 0.0790  -0.0180  -0.271 0.787 Rejected
H2 StuUse  UtiExp 0.5061 0.0606 0.5044 8.352 <.001 Accepted
H3 StuUse SocInf 0.2559 0.0567 0.2245 4.513 <.001 Accepted
H4 StuUse  FacCon 0.1858 0.0551 0.1913 3.371 <.001 Accepted

StuUse = Student Use; EffExp = Effort Expectancy; UtiExp = Utility Expectance; SocInf = Social Influence; FacCon =
Facilitating Conditions

e The first hypothesis examined how students' use of e-learning ICTs is influenced by effort expectancy. It
was found that effort expectation had no significant influence on students' use of e-learning ICTs, whose 3-
value of -0.0180 (p > 0.05). Therefore, Hypothesis 1 was rejected.

e The second hypothesis examined how students' use of e-learning ICTs is influenced by utility expectations.
It was found that utility expectation has a significant influence on students' use of e-learning ICTs, whose
B-value of 0.5044 (p < 0.05). Therefore, Hypothesis 2 was accepted.

e The third hypothesis examined how students' use of e-learning ICTs is influenced by social influence. It
was found that social influence has a significant influence on students' use of e-learning ICTs, whose B-
value of 0.2245 (p < 0.05). Therefore, Hypothesis 3 was accepted.

e The fourth hypothesis examined how students' use of e-learning ICTs is influenced by facilitating
condition. It was found that facilitating condition has a significant influence students' use of e-learning
ICTs, whose B-value of 0.1913 (p < 0.05). Therefore, Hypothesis 3 was accepted.
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Discussion

The primary goal of the study is to identify the factors that influence students' use of e-learning ICTs. Some notable
characteristics emerged from the study’s participants’ demographic profile. Most of the participants were men
between the ages of 23 and 29. This age group is often frequently associated with higher education, implying that
the study was primarily composed of undergraduate or postgraduate students. Additionally, more than 50 percent of
the participants said they regularly use computers. This suggests that a sizable section of the sample had prior
technology expertise, which may have influenced their assessment of e-learning ICT. The proposed model fit the
CFA reasonably well, according to the analysis done to determine the model's suitability. Further confirming the
study's measuring techniques were internal consistency, as determined by Cronbach's alpha, which showed strong
reliability for each factor. Examining the relationships between the constructs and the suggested model's fit to the
data were the goals of the structural equation modelling (SEM) analysis. Several fit indices, including CFI, TLI,
GFI, NFI, RMSEA, and SRMR, showed that the SEM model suited the data well. All these indicators pointed to the
structural model as the most suitable choice for analysing the relationships between the variables.

Effort expectancy was found to have no significant influence on students' use of e-learning ICTs. Effort expectancy
assesses the perceived ease of use of a technology and its impact on users' intentions to adopt it. While effort
expectancy is generally considered important in technology adoption, this finding agrees with the outcome of similar
studies. For instance, Huang et al., (2023) analysis of Chinese instructors' intentions to utilize technology revealed
that effort expectations had no influence on their intentions. The adoption of Web 2.0 technologies by EFL teachers
was examined by Mohammad-Salehi et al., (2021), they found that effort expectations have little influence on BI.
The intention to use a digital textbook is unaffected by effort expectation of effort, according to Wijaya et al., (2022)
analysis of the factors that may affect mathematics teachers' intentions and actual usage of digital textbooks. Aliyu
et al., (2019) discovered that effort expectancy had no significant influence on the acceptance and utilization of the
Moodle learning system among business students. This finding may at first seem paradoxical, especially because
many students today are "digital natives." Digital natives are typically understood to be people who were immersed
in technology from an early age and have grown up in a digital world. They are expected to be familiar with
technology and adept at using digital tools. Nevertheless, several factors can help to explain this seemingly
counterintuitive outcome such as variations in students' levels of digital literacy and proficiency when using various
e-learning ICTs. Also, depending on their prior exposure and experiences, some students may still perceive certain
e-learning technologies as difficult or needing extra effort as some tools may greatly in terms of complexity and
functionality. Understanding and resolving effort expectation are essential for successful technology integration as
technology plays an increasing part in education.

It was found that utility expectations influenced students' use e-learning ICTs. This outcome is consistent with
studies that found utility expectancy to be a reliable predictor of student’s use of technologies in educational
contexts. For example, in their investigation on the technology adoption intents of Chinese instructors, Huang et al.,
(2023) reports that utility expectancy can help to explain these intentions. According to OZKAN et al., (2020), one
of the main predictors of students' behavioural intent to use LMS is utility expectancy. Mohammad-Salehi et al.,
(2021) provided similar findings that utility expectancy (UE) had favourable and direct influences on behavioural
intention (BI) to adopt Web 2.0 technologies while utility expectancy was shown by Rodriguez et al., (2020) to have
an impact on behavioural intention to adopt IoT. Since the current generation of students are digital natives, their
utility expectations and user experiences are tightly correlated because a good user experience supports their utility
expectations. Students are more likely to give utilizing e-learning technology a try and stick with it if they anticipate
that it will be user-friendly, fun, and effective. Additionally, when e-learning technology supports students' specific
learning objectives, it raises their expectations for its usefulness. For instance, a student is more likely to use an e-
learning platform that provides practice activities and coding tutorials if their goal is to enhance their programming
abilities. The outcome highlights the significance of how students' perceptions about the benefits of e-learning ICTs
impact its usage.

Students' use of e-learning ICTs was found to be significantly influenced by social influence in this study. When
students perceive that the necessary resources, support, and infrastructure are in place, they are more likely to
embrace and effectively use these technologies for their learning. This demonstrates how important it is for peers,
teachers, and social networks to encourage the use of e-learning ICTs. This result is in line with findings from other
studies. For example, Zacharis and Nikolopoulou, (2022) investigated the factors influencing university students'
behavioural intention to use e-learning platforms and found that social influence has an influence on students'
intention to utilize e-learning platforms to learn. Similar findings were obtained in other studies (Aliyu et al., 2019;
Al-Mamary, 2020, Al-Azawei and Alowar 2020; Wijaya et al., 2022; Dahri et al., 2023). These illustrate how social
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influence consistently comes up as a very important predictor of intention to use technologies in educational
contexts. The connected nature of today's youth means that students' social influence gets stronger because they are
accustomed to using digital spaces, which give them opportunities to ask for advice, share experiences, and support
their peers, enhancing their sense of social influence and belonging. An excellent strategy for educational
institutions and instructors to support students' efficient use of e-learning technologies is to recognize and harness
the power of social influence.

Students' use of e-learning ICTs was found to be significantly influenced by facilitating conditions. This emphasizes
the necessity of providing students with the resources and support mechanisms they need to use technology for
learning. This result is in line with what has been reported in previous research. According to OZKAN et al., (2020),
facilitating conditions are a significant predictor of students' behavioural intention to use a learning management
system while Dahri et al., (2023) reports that facilitating conditions have an impact on teachers' intention to use
mobile learning technology and their level of adoption. Furthermore, Gunasinghe and Nanayakkara, (2021) found a
favourable correlation between facilitating conditions and Sri Lankan university lecturers' intents to embrace VLEs
while Rodriguez et al., (2020) reported that facilitating conditions had an impact on university teachers' behaviour
about their intention to adopt the IoT. A crucial aspect of creating facilitating conditions is the availability of
technical help and assistance. When utilizing the technology, students should be aware that assistance is available if
they run into any difficulties. IT departments, professors, or internet help providers may provide this assistance.
Educational institutions and policymakers should give priority to creating the necessary conditions that encourage
technology use.

Conclusions

The factors influencing students' use of e-learning ICTs are better understood thanks to this study. Although effort
expectancy was not found to be a reliable predictor in this situation, performance expectancy, social influence, and
facilitating factors were found to have important influences on students' use of e-learning ICTs. These findings are
of great importance to educators as well as institutions working to promote the effective use of ICTs for e-learning.
Students' readiness to accept and use technology for their academic endeavours can be increased by fostering
positive performance expectations, harnessing social influence, and assuring the presence of enabling conditions.
Finally, understanding the intricate interplay of these factors is critical for developing effective methods to
encourage the adoption of e-learning ICTs and, eventually, improve educational quality in the digital age. To
provide a full understanding of technology adoption in education, future research should be performed to study these
dynamics in diverse educational settings.

References

ABBAD, M. M. (2021). Using the UTAUT model to understand students’ usage of e-learning systems in developing
countries. Education and Information Technologies, 26(6), 7205-7224.

ADTANI R., NEELAM, N., RAUT, R., DESHPANDE, A., & MITTAL, A. (2023). Embracing ICT in academia:
adopting and adapting to the new normal pedagogy. Global Knowledge, Memory and Communication.

ALENEZI, M. (2023). Digital learning and digital institution in higher education. Education Sciences, 13(1), 88.

ALFALAH, A. A. (2023). Factors influencing students’ adoption and use of mobile learning management systems
(m-LMSs): A quantitative study of Saudi Arabia. International Journal of Information Management Data
Insights, 3(1), 100143.

ALIYU, O., ARASANMI, C. C., & EKUNDAYO, S. (2019). Do demographic characteristics moderate the
acceptance and use of the Moodle learning system among business students? International Journal of
Education and Development Using ICT, 15(1).

AL-ANSI, A. M., GARAD, A., & AL-ANSI, A. (2021). ICT-based learning during Covid-19 outbreak: Advantages,
opportunities, and challenges. Gagasan Pendidikan Indonesia, 2(1), 10-26.

AL-AZAWEI, AHMED, AND ALI ALOWAYR. "Predicting the intention to use and hedonic motivation for mobile
learning: A comparative study in two Middle Eastern countries." Technology in Society 62 (2020): 101325.

AL-DOKHNY, A., DRWISH, A., ALYOUSSEEF, I., & AL-ABDULLATIF, A. (2021). Students’ intentions to use
distance education platforms: An investigation into expanding the technology acceptance model through
social cognitive theory. Electronics, 10(23), 2992.

AL-MAMARY, Y. H. S. (2022). Understanding the use of learning management systems by undergraduate
university students using the UTAUT model: Credible evidence from Saudi Arabia. International Journal
of Information Management Data Insights, 2(2), 100092.



Oyetade et al. / OIDA International Journal of Sustainable Development, 16:11,2023 43

AVCI, S. (2022). Examining the Factors Affecting Teachers' Use of Digital Learning Resources with
UTAUT?2. Malaysian Online Journal of Educational Technology, 10(3), 200-214.

BANDURA, A. (1986). Social foundations of thought and action: A social cognitive theory. Englewood Cliffs :
Prentice Hall.

BANDYOPADHYAY, S., BARDHAN, A., DEY, P, BHATTACHARYYA, S., BANDYOPADHYAY, S.,
BARDHAN, A., & BHATTACHARYYA, S. (2021). Emergence of Social Technologies: Social Meets E-
Learning. Bridging the Education Divide Using Social Technologies: Explorations in Rural India, 101-132.

BILOTSERKOVETS, M., FOMENKO, T., GUBINA, O., KLOCHKOVA, T., LYTVYNKO, O., BOICHENKO,
M., & LAZAREVA, O. (2021). Fostering media literacy skills in the EFL virtual classroom: A case study
in the COVID-19 lockdown period. International Journal of Learning, Teaching and Educational
Research, 20(2), 251-269

BOZKURT, A., JUNG, I, XIAO, J., VLADIMIRSCH]I, V., SCHUWER, R., EGOROV, G., ... & PASKEVICIUS,
M. (2020). A global outlook to the interruption of education due to COVID-19 pandemic: Navigating in a
time of uncertainty and crisis. Asian Journal of Distance Education, 15(1), 1-126.

BREMNER, N., SAKATA, N., & CAMERON, L. (2023). Teacher education as an enabler or constraint of learner-
centred pedagogy implementation in low-to middle-income countries. Teaching and Teacher
Education, 126, 104033.

BURROWS, R., MENDOZA, A., PEDELL, S., STERLING, L., MILLER, T., & LOPEZ-LORCA, A. (2022).
Technology for societal change: Evaluating a mobile app addressing the emotional needs of people
experiencing homelessness. Health Informatics Journal, 28(4), 14604582221146720.

CARSTENS, K. J.,, MALLON, J. M., BATAINEH, M., & AL-BATAINEH, A. (2021). Effects of Technology on
Student Learning. Turkish Online Journal of Educational Technology-TOJET, 20(1), 105-113.

CHAL L., XU, J., & LI, S. (2022). Investigating the intention to adopt telecommuting during COVID-19 outbreak:
An integration of TAM and TPB with risk perception. International Journal of Human—Computer
Interaction, 1-11.

CHELAWAT, A., & SANT, S. (2023). How e-learning can accelerate education for sustainable development in
higher education: a thematic review of literature. International Journal of Learning Technology, 18(2),
161-180.

CHITUC, C. M. (2020). Interoperability Standards in the IoT-enabled Future Learning Environments: An analysis
of the challenges for seamless communication. In 2020 13th International Conference on Communications
(COMM) (pp. 417-422). IEEE.

DAHRI, N. A., AL-RAHMI, W. M., ALMOGREN, A. S., YAHAYA, N., VIGHIO, M. S., AL-MAATUOK, Q., &
AL-ADWAN, A. S. (2023). Acceptance of Mobile Learning Technology by Teachers: Influencing Mobile
Self-Efficacy and 21st-Century Skills-Based Training. Sustainability, 15(11), 8514.

DAVIS, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information technology.
MIS quarterly, 319-340

FLAVIAN, C., GUINALIU, M., & LU, Y. (2020). Mobile payments adoption—introducing mindfulness to better
understand consumer behavior. International Journal of Bank Marketing, 38(7), 1575-1599.

FUSIC, S. J., ANANDH, N., & THANGAVEL, M. (2020). A case study on improving learner engagement by
incorporating ICT tool usage and active learning strategies in engineering courses. In Methodologies and
Outcomes of Engineering and Technological Pedagogy (pp. 224-246). IGI Global.

GHORY, S., & GHAFORY, H. (2021). The impact of modern technology in the teaching and learning
process. International Journal of Innovative Research and Scientific Studies, 4(3), 168-173.

GIRAY, G. An assessment of student satisfaction with e-learning: An empirical study with computer and software
engineering undergraduate students in Turkey under pandemic conditions. Educ Inf Technol 26, 6651-6673
(2021). https://doi.org/10.1007/s10639-021-10454-x

GUNASINGHE, A., & NANAYAKKARA, S. (2021). Role of technology anxiety within UTAUT in understanding
non-user adoption intentions to virtual learning environments: the state university lecturers'
perspective. International Journal of Technology Enhanced Learning, 13(3), 284-308.

HAIR JF, BLACK WC, BABIN BJ, ANDERSON RE. (2010). Multivariate Data Analysis: A Global Perspective.
7% Edition, Pearson Education: Upper Saddle River.

HOU D, AL-TABBAA A, CHEN H, MAMIC I. (2014). Factor analysis and structural equation modelling of
sustainable behaviour in contaminated land remediation. J Clean Prod. 2014; 84:439-49.

HUANG, F., TEO, T., & ZHAO, X. (2023). Examining factors influencing Chinese ethnic minority English
teachers’ technology adoption: an extension of the UTAUT model. Computer Assisted Language Learning,
1-23.



44 Oyetade et al. / OIDA International Journal of Sustainable Development, 16:11,2023

HUNDE, M. K., DEMSASH, A. W., & WALLE, A. D. (2023). Behavioral intention to use e-learning and its
associated factors among health science students in Mettu university, southwest Ethiopia: Using modified
UTAUT model. Informatics in Medicine Unlocked, 36, 101154.

KHAN, N., SARWAR, A., CHEN, T. B., & KHAN, S. (2022). Connecting Digital Literacy in Higher Education to
the 21st Century Workforce. Knowledge Management & E-Learning, 14(1), 46-61.

KHLAISANG, J., & YOSHIDA, M. (2022). Empowering Global Citizens with Digital Literacy: Modeling the
Factor Structure. International Journal of Instruction, 15(4).

KLUCK, J. P, STOYANOVA, F., & KRAMER, N. C. (2021). Putting the social back into physical distancing: The
role of digital connections in a pandemic crisis. International Journal of Psychology, 56(4), 594-606.

LIM, C. P, RA, S., CHIN, B., & WANG, T. (2020). Leveraging information and communication technologies (ICT)
to enhance education equity, quality, and efficiency: case studies of Bangladesh and Nepal. Educational
Media International, 57(2), 87-111.

MARTZOUKOU, K., LUDERS, E. S., MAIR, J., KOSTAGIOLAS, P., JOHNSON, N., WORK, F., & FULTON, C.
(2023). A cross-sectional study of discipline-based self-perceived digital literacy competencies of nursing
students. Journal of advanced nursing.

MOHAMMAD-SALEHI, B., VAEZ-DALILI, M., & HEIDARI TABRIZI, H. (2021). Investigating Factors That
Influence EFL Teachers' Adoption of Web 2.0 Technologies: Evidence from Applying the UTAUT and
TPACK. TESL-EJ, 25(1), nl.

MORAN-SUAREZ, S. (2022). A Review on E-Learning During Covid-19 Pandemic Situation. Acta Pedagogia
Asiana, 1(1), 34-45.

OLAFSEN, A. H., & DECI, E. L. (2020). Self-determination theory and its relation to organizations. In Oxford
Research Encyclopedia of Psychology.

OSEI, H. V., KWATENG, K. O., & BOATENG, K. A. (2022). Integration of personality trait, motivation and
UTAUT 2 to understand e-learning adoption in the era of COVID-19 pandemic. Education and Information
Technologies, 27(8), 10705-10730.

OZKAN, U. B., CIGDEM, H., & ERDOGAN, T. (2020). Artificial neural network approach to predict Ims
acceptance of vocational school students. Turkish Online Journal of Distance Education, 21(3), 156-169.

RACERO, F. J., BUENO, S., & GALLEGO, M. D. (2020). Predicting students’ behavioral intention to use open-
source software: A combined view of the technology acceptance model and self-determination
theory. Applied Sciences, 10(8), 2711.

RAMADHAN, A., HIDAYANTO, A. N., SALSABILA, G. A.,, WULANDARI, I., JAURY, J. A., & ANJANI, N.
N. (2022). The effect of usability on the intention to use the e-learning system in a sustainable way: A case
study at Universitas Indonesia. Education and Information Technologies, 1-34.

ROMERO-RODRIGUEZ, J. M., ALONSO-GARCIA, S., MARIN-MARIN, J. A., & GOMEZ-GARCIA, G. (2020).
Considerations on the implications of the internet of things in spanish universities: The usefulness
perceived by professors. Future Internet, 12(8), 123.

RYAN, R. M., & DECI, E. L. (2022). Self-determination theory. In Encyclopedia of quality of life and well-being
research (pp. 1-7). Cham: Springer International Publishing.

SALEEM, A. N., NOORI, N. M., & OZDAMLI, F. (2022). Gamification applications in E-learning: A literature
review. Technology, Knowledge, and Learning, 27(1), 139-159.

SEIN-ECHALUCE, M. L., FIDALGO-BLANCO, A., & GARCIA-PENALVO, F. J. (Eds.). (2019). Innovative
trends in flipped teaching and adaptive learning. IGI Global.

TALPUR, M. S. H., TALPUR, F., MAHAR, M. A., KEHAR, A., HASEEB, A., FATIMA, S., ... & SHAH, L.
(2021). Research and Development of an e-Learning System for Students Studying Information
Technology. Indian Journal of Economics and Business, 20(4).

TUMWESIGE, J. (2020). COVID-19 Educational disruption and response: Rethinking e-Learning in
Uganda. University of Cambridge.

VENKATESH, V., MORRIS, M.G., DAVIS, F.D., & DAVIS, G.B. (2003). User Acceptance of Information
Technology: Toward a Unified View. MIS Quarterly, 27(3), 425-478.

VOUGLANIS, T., & DRIGAS, A. (2022). The Positive Impact of Internet on the Cognitive, Psychological and
Social Side of People's Personality with disabilities. Technium Soc. Sci. J., 35, 29.

WIAYA, T. T., ZHOU, Y., HOUGHTON, T., WEINHANDL, R., LAVICZA, Z., & YUSOP, F. D. (2022). Factors
affecting the use of digital mathematics textbooks in Indonesia. Mathematics, 10(11), 1808.



Oyetade et al. / OIDA International Journal of Sustainable Development, 16:11,2023 45

ZACHARIS, G., & NIKOLOPOULOU, K. (2022). Factors predicting University students’ behavioral intention to
use elLearning platforms in the post-pandemic normal: an UTAUT2 approach with ‘Learning
Value’. Education and Information Technologies, 27(9), 12065-12082.



46

Oyetade et al. / OIDA International Journal of Sustainable Development, 16:11,2023



