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Abstract

The increasing evidence supporting the effectiveness of e-learning compared
to traditional learning methods indicates that various factors in different
scenarios influence students' acceptance of technology-based education. This
systematic review offers an examination to identify the role of external
determinants of the Technology Acceptance Model (TAM) and the Unified
Theory of Acceptance and Use of Technology (UTAUT) models on the adoption
behavior of e-learners. This research examined 67 quantitative papers
published from 2019 to 2024. The findings revealed that self-efficacy, subjective
norm, interactivity, perceived enjoyment, and system quality are commonly
employed external predictors within the TAM and UTAUT frameworks. The
post-COVID-19 surge in the e-learning sector has attracted significant interest
from scholars, practitioners, and business professionals. The study's results
offer valuable insights into the current e-learning landscape regarding
theories, acceptance trends, and assessment approaches. As the review was
limited to quantitative research; exploring qualitative and mixed methods
could unveil new insights. The emphasis was primarily on higher education
students, suggesting the need for further exploration among educators,
professionals, and diverse groups across various national contexts for a
comprehensive perspective.
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1. Introduction

Education and learning facilitated by technology have spearheaded an innovative revolution,
bolstering a nation's economic education system. Integrating technology in classrooms
enhances distance learning, interactivity, knowledge dissemination, and exchange adaptability.
E-learning, a prevalent alternative to traditional classroom education in developed nations for
quite some time, is supported by robust technical infrastructure and stakeholder engagement.
Despite this, in developing countries, the advancement of online learning has been sluggish
owing to diverse technological and socio-economic hurdles (Sife et al. 2001). Nevertheless,
the COVID-19 pandemic has surfaced as a pivotal health crisis in the 21st century, propelling
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many countries to adopt online education as a vital measure. Despite its downsides, such as
increased costs compared to traditional lectures, this technology-driven learning approach was
highlighted as a primary preference during the crisis period (Bahasoan et al. 2020). The transi-
tion to digital, and now hybrid/blended education, has gained traction as popular teaching
methodologies, reshaping the landscape of university education (Gravett, et al. 2023).

Consequently, delving deeper into the essence of 'online' has become more imperative than
ever. With the progress in educational technology, online learning has become a fundamental
aspect of many economies. E-learner satisfaction is largely influenced by the quality of learn-
ing content and materials, along with other service quality factors (Sumi and Kabir, 2021).
Higher education students widely embraced online learning pre, during, and post-pandemic
due to the widespread use of information and communication technologies (ICTs). Bao's
research (2020) pinpointed five key challenges encountered by higher education institutions
when designing e-learning during the pandemic: coherent online instructional design and
student engagement, effective delivery of e-learning courses, backing from faculty and
administration, student involvement in group dialogues, and preparedness for technical
glitches. Furthermore, a lack of motivation was noted due to insufficient external support
facilities (Gustiani, 2020).

Despite limitations and challenges, many countries transitioned to distance learning during
the pandemic and continue to do so. a quick adaptation of technology-based learning is
required from students, teachers, administrators, and instructors to facilitate education.
Numerous theories and frameworks have emerged to study the adoption of e-learning with
advanced technologies. The Technology Acceptance Model (Davis, 1989) is a prominent
theoretical framework for assessing technology acceptance globally.

Moreover, the Theory of Reasoned Action (Fishbein and Ajzen, 1975), the Theory of Planned
Behavior (Ajzen, 1985), the Diffusion of Innovation Theory (Rogers, 2003), and the Unified
Theory of Acceptance and Use of Technology (Venkatesh et al., 2003) are notable frameworks
utilized for research purposes and to formulate new adoption models. Hence, to anticipate the
constantly evolving landscape of e-learning and scholars' attitudes and behaviors toward
online education, the TAM and UTAUT models have been underscored in this research. The
article provides a comprehensive literature study on learners' perspectives, acceptance, motiva-
tion, practicality, and preferences regarding e-learning. It highlights advancements in digital
literacy and e-learning technologies aimed at assessing the acceptance of e-learning. These
models have progressed and adapted over time. This study is presented as a review due to the
scarce exploration of this subject thus far. Furthermore, ongoing changes in online learning
have led to the evolution of learners' attitudes and behaviors.

The expansion of cloud-based platforms has enhanced accessibility, processing power, and
content storage capabilities for online learning solutions, leading to increased adoption.
E-learning, as an alternative to traditional in-person education, has the potential to impact
the global education sector through blended, remote, and hybrid learning for future genera-
tions. This research addresses current challenges by conducting a comprehensive literature
review of online studies from before, during, and after the COVID-19 outbreak. By analyz-
ing selected articles with quantitative methods, considering external variables, article
sources, and statistical techniques, we aim to guide on overcoming obstacles and advanc-
ing e-learning in the post-pandemic era. The outcomes of this review can aid scholars and
professionals in conducting meaningful research to assess the influences of various factors
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on the e-learning environment. Stakeholders in e-learning will benefit from an updated and
comprehensive overview of relevant papers from this systematic review. Therefore,
delving into additional factors influencing student adoption behavior alongside the TAM
and UTAUT models presents an intriguing opportunity. This review complements the
systematic analysis by Rosli et al. (2022) on TAM-related research in higher education
during the pandemic from 2020 to 2022. In this study, the research questions were
addressed given below:

1.  What are the extended variables used in the e-learning studies platform?

2. Which educational research area has been studied before, during, and after the pandemic?
3.  What were the research methods and statistical analysis done in the studies?

4. What are the research gaps and findings that have been identified?

2. LITERATURE REVIEW:

The utilization of technology in educational environments has transformed the process of
acquiring, sharing, and disseminating knowledge. Online learning, which heavily depends on
technology acceptance, has prompted the application of Information Systems theories and
models in comprehending e-learning adoption behavior. Numerous studies have systematically
reviewed technology adoption models in e-learning, focusing on educators and students alike.
Chun and Yunus (2023) found that key factors retrieved from the TAM, UTAUT, and TPB
models significantly influence technology integration in remote teaching among educators.
The TAM has emerged as a prominent scientific paradigm in understanding human behavior
towards embracing technology for online learning. Grani¢ (2022), after examining 47 recog-
nized journals in the Web of Science, revealed that TAM is the most extensively validated
model for predicting e-learning acceptance behavior. Rosli et al. (2022) conducted a systematic
review to analyze the evolution and trends of TAM by studying articles published from 2003
to 2018. By exploring 104 articles, they aimed to identify the predominant external variables
of TAM in an educational context. Among technology acceptance models, TAM is the most
relevant and commonly used in e-learning research. Alsharida et al. (2021) critically analyzed
64 studies published from 2017 to 2020, focusing solely on the external factors of TAM and
emphasizing commonly used variables across different studies. Recent studies have increas-
ingly focused on the UTAUT model due to its superior explanatory power in predicting user
behavioral intention in this sector. Bizzo (2022) conducted a systematic literature review of
articles from 2007 to 2019, primarily examining TAM with supplementary attention to
UTAUT. This study carried out in developing nations, identified the key success factors
influencing the acceptance and resistance to e-learning, contributing significantly to formulat-
ing theories tailored to the challenges encountered by developing countries in this field.

Numerous technological and motivational theories have also sought to predict individuals'
acceptance levels and behavior toward technology-based online learning platforms. Awan et
al. (2021) reviewed the literature from 2005 to 2020 on the technology adoption behaviors
associated with e-learning systems. The study highlights the readiness and compatibility of
students and teachers in adopting e-learning, along with the motivating factors and barriers to
its implementation. Additionally, the researchers propose various policies, strategies, and
recommendations for effective e-learning integration. In a separate study, Oyetade et al. (2020)
conducted a systematic review of 17 articles to develop a comprehensive model of m-learning
adoption that supports the empirical evidence of the adoption behavior of online learning.
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Most studies have explored key factors from the TAM and UTAUT models, analyzing
articles published before and during the COVID-19 pandemic. This systematic review
examines external factors alongside the primary predictors of these models. It evaluates
articles from 2019 to 2024 to assess the effects of external variables during the pre-pan-
demic, pandemic, and post-pandemic phases. While many studies focus on a single theory,
this review empbhasizes jointly the TAM and UTAUT models.

3. MODEL CONCEPTUALIZATION:

As a key and influential model, TAM has been widely used and extended to evaluate the
acceptance behavior of a particular technology, with e-learning being no exception.
Furthermore, UTAUT is a notable model for understanding technology adoption behavior
in the educational context (Granic’, 2022), developed by integrating eight previously
validated models (Williams et al. 2015). Subsequently, many researchers enhanced the
TAM and UTAUT by including various external variables. However, this study focuses on
these two core models to explore other external and system-specific variables in predicting
technology acceptance behavior. It is concluded that TAM and UTAUT exhibit similar
characteristics, as users' behavioral intentions and attitudes toward technology impact their
actual technology usage.

3.1 Technology Acceptance Model

Davis (1986) proposed the Technology Acceptance Model (TAM) with backing from IBM
Canada. It is based on the Theory of Reasoned Action (TRA; Ajzen and Fishbein, 1980)
and aims to forecast users' likelihood to embrace information technology (Yan et al. 2021).
TAM elucidates three key factors: perceived usefulness (PU), perceived ease of use
(PEOU), and attitude toward the real use of technology depicted in Fig-1.

As a significant predictor, PU defines the level of acceptance of new technology to enhance
performance and efficiency (Davis et al. 1989). It suggests that consumers will embrace a service
if it improves technology usability (Ryu et al. 2017) and positively impacts behavioral intention
(Ng and Kwok, 2017). PEOU, another aspect of TAM, reflects the effort needed to engage with
new technology (Davis, 1986). Over the years, TAM has gained recognition as a robust theory
with substantial empirical backing. TAM was expanded by Venkatesh and Davis (2000) to include
social influence and cognitive constructs, forming TAM 2. These additions focused on the drivers
of perceived usefulness. TAM 3, introduced by Venkatesh and Bala (2008), further incorporated
predictors of ease of use, presenting an integrated model of technology acceptance.
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Fig-1: Technology Acceptance Model (Davis, et al., 1989)
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3.2 Unified Theory of Acceptance and Use of Technology (UTAUT) Model:

The Universal Theory of Acceptance and Use of Technology (UTAUT) is a model for
technology adoption introduced by Venkatesh et al., (2003) in "User acceptance of infor-
mation technology: toward a unified view". UTAUT aims to clarify users' intentions to
adopt information technology and subsequent behavioral practices. It examines technology
acceptance, influenced by factors like performance expectancy (PE), effort expectancy
(EE), social influence (SI), and conducive facilitating conditions (FC) illustrated in Fig-2.
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Fig 2: Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003)

This model delves into the significant impact of gender, experience, age, and voluntariness
of use on technology adoption and usage behavior. The UTAUT aids researchers and
practitioners in education in assessing the success of new technologies and understanding
the factors influencing adoption. This knowledge aids in developing effective interventions
for users hesitant to adopt new technologies.

4. RESEARCH OBJECTIVES:

This study analyzes publications on the use of TAM and UTAUT models for online
learning acceptance through bibliometric and visualization analysis. It systematically
reviews articles from 2019-2024 that apply these models, along with additional
variables, to evaluate technology-based learning behaviors among students using quan-
titative methods. The research specifically explores the role of TAM and UTAUT in
e-learning acceptance, offering a comprehensive overview of the research landscape
through content and bibliometric analysis.

5. METHODOLOGY:

The systematic review process involved: a) crafting a review protocol b) finding pertinent
literature ¢) screening studies d) analyzing articles e) presenting findings. This review
adhered to the five steps specified in the U.S. Department of Education, Institute of Education
Sciences' Clearinghouse procedures and standards Handbook, Version 4.0 (2017).

5.1 Data sources and search strategies

Articles published within the timeframe of 2019-2024 were selected. And the articles were
collected from authentic web search engines- Scopus, Google Scholar and Dimensions Al.
Articles were searched using the following keywords:
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‘Online learning/education, e-learning, digital learning, distant learning, online programs,
or e-learning during covid-19; perception of students toward e-learning; technology accep-
tance behavior toward e-learning using TAM and UTAUT;, open online course, Moodle,
buying intention, shift towards online learning’ are all examples of online learning’.

5.2 Inclusion/exclusion criteria:

During the initial search for e-learning studies across various publications, over 2594
potential papers were identified. Consequently, we narrowed our focus to select publica-
tions that are dedicated to sharing peer-reviewed academic and e-learning research. Our
objective was to create a curated list of journals with a strong emphasis on online educa-
tion content. The review of online learning research was carried out in accordance with
PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analyses) guide-
lines (Haddaway, et al. 2022), as illustrated in figure 3, to improve the standard of
systematic review procedures.

Researchers used expert opinions to identify 67 papers that aligned with the screening
criteria outlined in Table-I of this review. Conference proceedings and dissertations were
not considered. Studies that did not meet all the specified criteria were excluded from the
review.
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Fig 3: PRISMA flow diagram.
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Inclusion Criteria Exclusion Criteria
Published pre, during and after the COVID-19 Published studies a long before the COVID-19
pandemic (2019-2024) pandemic on TAM and UTAUT
Studies on TAM and UTAUT model Other models or frameworks are excluded

Studies on online learning/education, mobile learning/ Studies on tertiary/traditional education/learning
distance learning

Quantitative methods were included. Product reviews or conceptual articles

Scholarly studies from peer reviewed journals Conference proceedings, technical reports, dissertation
papers

Studies were written in English language Other languages except English were not included

Student’s technology acceptance behavior Teacher’s/instructor’s adoption behavior

Table-I: Inclusion/Exclusion criteria
6. RESEARCH FINDINGS & RESULTS:

In online education, the TAM and UTAUT models have been utilized for thorough research
and found various external factors influencing students' adoption behavior. Many scholars
have employed these models for quantitative and methodical reviews. However, this study
focuses solely on quantitative research to delve into the precise influence of technological
innovation on user acceptance behavior. A total of 67 articles incorporating TAM and
UTAUT as research frameworks were gathered for review in this study. Fig-4 illustrates the
primary publishers of the examined articles included in the sample.

List of the publishers

BioMed Central

Sage

The growing Science
Frontiers

IEEE Access
ScienceDirect

Taylor & Francis
MDPI

Emarald

Springer

o
N
I
(o)}
oo
=
o
=
N
[
~
=
(o))

Fig-4: List of the publishers of the sampled articles studied

A word cloud was created using software to analyze keyword patterns in the 2019-2024
review paper on technology-based learning. This graphic displays the main keywords used
by the authors, which helps identify key themes. Figure 5 illustrates the important terms
and relationships among different elements.
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Fig-5: The bibliometric map created based on author keywords with overlay visual-

ization mode.
6.1 External predictors of TAM:

Most of the studies reviewed extend the TAM model. Factors such as self-efficacy (tech-
nology/internet and computer), e-learning interactivity, perceived enjoyment/playfulness,
subjective/social norm, student experience, and content/course/information quality have
the most notable impact on students' acceptance of e-learning. Personal innovativeness and
perceived fear related to COVID-19 also show positive effects, while computer/internet
anxiety, perceived risk, and cost negatively impact the adoption intention of e-learners.
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Fig 6: The prevalent external variables of TAM

Researchers have highlighted the importance of e-learning management system features
and internet accessibility for the success of online learning. Factors such as system quality,



Predictors Affecting Student’s Acceptance Behavior Of E-learning Using Tam And UTAUT Frameworks 53

interactivity, learnability, trust, and flexibility play crucial roles in influencing students'
acceptance of e-learning. A study examining 50 articles through the TAM model identified
16 significant external factors that impact perceived usefulness and ease of use, ultimately
predicting students' acceptance of online learning platforms shown in fig-6. Upon examin-
ing 50 research articles, 25 most cited external variables related with TAM and their sourc-
es are shown in table-II.

External factors Sources
Self-efficacy (technology and | Zobeidi et al., (2023); Songkram et al., (2023); Rahman et al., (2023); Bagdia &
internet/computer) Bulsara (2023); Rosli & Saleh (2022); Majali, et al., (2022); Nguyen et al., (2022);

Chen, et al., (2022); Ho, et al., (2021); Kimathi & Zhang (2021); Almulla, (2021);
Rizun & Strzelecki (2020); Thongsri, et al., (2020); Salloum et al., (2019); Nguyen,
et al., (2020); Valencia-Arias, et al., (2019); Al- Azawei, (2019); Arunachalam,
(2019)

Subjective/social norm Lopez-Sanchez et al., (2024); Al-Maroof et al., (2023); Songkram et al., (2023); Thi
et al., (2023); Nguyen et al., (2022); AL-Nuaimi et al., (2022); Wang, (2022);
Alshurafat et al., (2021); Kimathi & Zhang (2021); Almulla, (2021); Alhumaid et al.
(2021); Salloum et al., (2019); Nguyen, et al., (2020); Teo, et al., (2019); Huang et
al,, (2019)

Perceived enjoyment Bagdia & Bulsara (2023); Nguyen et al., (2022); Liao, et al., (2022); Nguyen, (2022)
Naidoo, (2022); Zhou, et al., (2022); Kimathi & Zhang (2021); Almulla, (2021);
Nguyen, et al., (2020); Rizun & Strzelecki (2020); Salloum et al., (2019)

System quality Bagdi a& Bulsara (2023); AL-Nuaimi et al., (2022); Zhou, et al., (2022); Mailizar,
et al., (2021); Salloum et al., (2019); Nguyen, et al., (2020); Binyamin et al., (2019)
E-learning interactivity Girish, et al., (2022); Saleh, et al., (2022); Zhou, et al., (2022); Ismiyati, et al., (2021);
Ho, et al., (2021); Binyamin et al., (2019)

Computer anxiety Zobeidi et al., (2023); Naidoo, (2022); Kimathi & Zhang (2021); Rizun & Strzelecki
(2020); Teo, et al., (2019)
Satisfaction Lopez-Sanchez et al., (2024); Legramante & Azevedo (2023); Han & Sa, (2021);

Alhumaid et al. (2021); Al- Azawei, (2019); Arunachalam, (2019)
Perceived fear/severity Lopez-Sanchez et al., (2024); Al-Maroof et al., (2023); Majali, et al., (2022); Al-
Hamad et al., (2021); Baber (2021); Alhumaid et al. (2021)
Experience Alfadda and Mahdi, (2021); Mailizar, et al., (2021); Kimathi & Zhang (2021); Rizun
& Strzelecki (2020); Nguyen, et al., (2020)
Attitude/characteristics Lopez-Sanchez et al., (2024); Alhumaid et al. (2021) Baber (2021); Wang, et al.,
(2021) Valencia-Arias et al., (2019)
Content/course quality Zobeidi et al. (2023); Chen et al. (2022); Binyamin et al., (2019); Teo, et al., (2019)
Perceived risk/uncertainty Kampa (2023); Liao et al., (2022); Girish, et al., (2022); Nguyen, (2022)
Perceived behavioral control | Nguyen et al., (2022); Wang, (2022); Alhumaid et al. (2021); Teo et al., (2019)
Innovativeness Kampa (2023); Rahman et al., (2023); Valencia-Arias et al., (2019)
Information quality Legramante & Azevedo (2023); Alassafi, (2022); Salloum et al., (2019);

Table II: List of sampled articles and their sources used TAM
6.2 External constructs of UTAUT:

Many researchers have enhanced the UTAUT framework by incorporating external
constructs. Most studies have integrated motivational theories and the Information
Systems Success model to explain technology acceptance. A review of 17 articles revealed
that perceived enjoyment, self-efficacy, and trust are the most commonly used external
predictors in extending the UTAUT model. Additional variables included innovativeness,
voluntariness of use, availability of resources, and system and information quality. The 10
prevalent variables explored by studying the sampled articles used in the UTAUT model
are shown in the Fig-7.
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Fig 7: The prevalent external variables of UTAUT

During the pandemic, researchers tried to identify the effect of coronavirus/crisis fear as an
important construct integrating with TAM and UTAUT frameworks. To determine the
students’ adoption behavior, they found a significant impact of fear on attitude and usage
behavior. The list of most cited 10 external predictors of UTAUT model and their sources
are shown in the table- III.

Predictors Sources
Perceived enjoyment Hunde, et al., (2023); Batucan, et al., (2022); Lin, et al., (2022); Alyoussef,
et al., (2021); Chao, (2019)
Self-efficacy Altalhi, (2020); Chao, (2019); Almaiah, et al, (2019)
Information quality Zhang, et al., (2022); Arain, et al., (2019); Almaiah, et al., (2019)
Perceived trust Almagrashi, et al., (2023); Chao, (2019); Almaiah, et al., (2019)
Satisfaction Almagrashi, et al., (2023); Arain, et al., (2019); Chao, (2019)
System quality Zhang, et al., (2022); Arain, et al., (2019)
Corona fear Suliman et al., (2024); AL- Nuaimi et al., (2022)
Personal innovativeness Maisha & Shetu, (2023); AL- Nuaimi et al., (2022)
Voluntariness to use Maisha & Shetu, (2023); Aliafio, et al., (2019)
Availability of resources Patil & Undale, (2023); Almaiah, et al., (2019)

Table III: List of sampled articles used UTAUT
3.3 Key moderating and mediating variables:

After reviewing 67 publications on acceptance behavior in online learning, it was found
that attitude is the most significant mediating factor in determining behavioral intention.
Numerous studies have indicated that attitude is the primary predictor within the Technolo-
gy Acceptance Model (Chahal, and Rani, 2022; Nguyen, et al. 2022; Alfadda and Mahdi,
2021; Almulla, 2021; Alshurafat, et al. 2021; Alyoussef, 2021; Salloum, et al. 2019;
Azawei, 2019). In addition to attitude, satisfaction has also been identified as a crucial
mediating component that influences adoption behavior (Legramante et al. 2023; Chen et
al. 2022; Al-Hamad et al. 2021; Arunachalam, 2019). Furthermore, many studies have
considered gender as a moderating variable in predicting e-learning adoption behavior
among students (Al-Azawei, 2019; Alfadda and Mahdi, 2021; Arunachalam, 2019). Some
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research has also explored student experience (Alfadda and Mahdi, 2021) and the
perceived severity of the COVID-19 pandemic (Baber, 2021) as additional moderating
variables.

Research has shown that both satisfaction and behavioral intention, which are key determi-
nants of the UTAUT model, play a mediating role in predicting students' actual usage
behavior (Almagrashi et al., 2023; Arain, 2019; Chao, 2019). In one study, researchers used
attitude as a mediating variable (Altalhi, 2021). Additionally, factors such as gender, age,
degree year, and field of expertise act as moderating variables (Batucan et al. 2022; Aliafio
et al. 2019). Some studies also identify trust and perceived risk as moderating variables
(Almagrashi et al., 2023; Chao, 2019).

3.4 Data analysis tool:

This study reviews quantitative research approaches, which enhance the reliability of
research models. Structural equation modeling (SEM) has gained popularity among
researchers, particularly the partial least squares SEM (PLS-SEM), which is preferred over
covariance-based SEM (CB-SEM) for predicting e-learning behavioral intentions. The
predominant statistical analyses in the sampled articles include PLS-SEM, CB-SEM,
correlation, regression, and factor analyses. Out of the 67 papers reviewed, 46 utilized
PLS-SEM, while 15 employed CB-SEM. Five papers applied regression analysis, and only
one study used factor analysis.

3.5 Geographic concentration:

Most reviewed studies concentrated on developing and least developed countries within
the mentioned time frame. Students’ acceptance behavior of higher education institutions
based on the TAM and UTAUT were mostly studied in Southeast Asia and Africa Regions.
In part of Eastern Asia, China is the leading geographic location containing 10 studies
following India (7), Bangladesh, and Pakistan. Among the countries of Southeast Asia,
Vietnam, Philippines, Malaysia, and Indonesia, researchers emphasized the sustainability
of online education during the pandemic. In the Middle East, Saudi Arabia dominated the
highest studied area followed by Jordan, UAE, and Iraq.

In appendix 1 & 2 title of the journals, sources, list of the external variables, methodology
and study areas are given.

7. DISCUSSION

Due to the pandemic outbreak, higher education students faced exceptional and stressful
circumstances. University lectures moved entirely online; semesters were postponed.
Many learners viewed technology positively in education, seeing e-learning as offering
multiple advantages over traditional methods. Xie et al., (2020) identified flexibility, infor-
mation accessibility, broader reach, equality, and innovation as key e-learning benefits.
This study aims to investigate the development and extension of the TAM and UTAUT
models during and after the COVID-19 pandemic, focusing on higher education. Under-
standing these models is vital for researchers and practitioners to improve e-learning along-
side traditional methods.

External variables affecting acceptance behavior are tied to individual traits, social factors, and
task-technology components. Pre-pandemic, traditional indicators like self-efficacy, subjective
norm, perceived ease of use, and perceived usefulness significantly influenced technology
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acceptance for learning. During the pandemic, emotional aspects like perceived enjoyment,
playfulness, anxiety, and infrastructure gained prominence. Post-pandemic, user satisfaction,
innovativeness, and information quality are key determinants of e-learners' behavior.

Most reviewed articles have explored extensions of the original TAM and UTAUT, focus-
ing on developing countries. Developed nations have already successfully integrated
online learning into their education systems earlier. Many developing and least-developed
countries had to transition to online learning due to the COVID-19 pandemic. Numerous
developing nations faced technological and infrastructure challenges, alongside insuffi-
cient institutional support and stakeholder technology acceptance across sectors. A global
shift occurred during the pandemic. The study's key findings, research inquiries, and future
directions will enable researchers to identify online learning service opportunities in
emerging economies. Understanding predictive factors across different countries is critical
for ensuring the effective delivery of e-learning services.

8. THEORETICAL AND PRACTICAL IMPLICATIONS:

This paper offers a substantial theoretical contribution by examining two key models, TAM
and UTAUT, to clarify e-learners' behavioral intentions. It delves into how the predictors of the
TAM and UTAUT shape online learning adoption, exploring recent external predictors crucial
post-pandemic. Furthermore, it conducts a cross-cultural study across various countries and
assesses evolving trends in student behavior in higher education settings from 2019-2023.

Beyond its theoretical significance, this study holds practical implications in the education
sector, where technology-driven learning captures substantial interest from stakeholders.
Online learning enables remote, distant, flexible, and personalized learning, making it
imperative to understand technology acceptance models, external variables predicting
behavior, diverse users, and technologies. The COVID-19 pandemic accelerated the global
shift towards e-learning, underscoring the impact of individual and technical aspects on
technology acceptance. The industry's diversity in users, facilities, and challenges under-
scores the growing global demand for online learning and its vital role in achieving
Sustainable Development Goal 4.

The study concentrated on developing nations, offering insights that can encourage further
research on their perspectives or in comparative frameworks with developed countries.
These findings can inform the enhancement of current solutions and pave the way for
user-friendly, innovative technologies. Besides the outcomes, the study offers guidance to
universities and organizations to formulate strategies for boosting student satisfaction and
reinforcing the effectiveness of e-learning.

Key Lessons Learnt:

This study conducted a comprehensive literature review to identify the factors that influence
e-learning adoption behavior. In addition to the core predictors of Technology Acceptance
Model (TAM) and the Unified Theory of Acceptance and Use of Technology (UTAUT),
various external variables also play a role in users' technology adoption behavior in e-learn-
ing. This study critically examined the literature with respect to external factors affecting
the TAM and UTAUT models, the moderating and mediating variables those affect the
models, the methodologies used, the background of the study nations, and the publication
years. The findings will help educators, stakeholders and practitioners understand the key
aspects that significantly affect learners and their perceptions of e-learning systems.
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To enhance the effectiveness of e-learning, practitioners and stakeholders should empha-
size the advantages of self-regulated learning. Additionally, fostering interaction between
students and teachers can help alleviate fears and improve overall effectiveness. To address
resource limitations and promote infrastructure development, international collaboration
and support should be encouraged. Lastly, more extensive research on pedagogical models
in the context of online learning adoption in emerging nations can provide valuable
insights into its effectiveness compared to traditional offline learning.

9. CONCLUSION AND FUTURE DIRECTIONS:

This study aims to provide a detailed overview of research on technology acceptance in
online learning. The systematic review analysis, following PRISMA guidelines, examined
2594 published studies, with 63 studies included in the statistical analysis. The findings
show that TAM and UTAUT are commonly used models for technology acceptance.
Furthermore, constructs of TAM and UTAUT were the most frequently studied variables,
along with factors like computer self-efficacy, subjective norms, and perceived enjoyment.
In addition, constructs of the Information System Success model were prominent in under-
standing continued technology usage behavior.

The study highlights the need for further research on motivational and behavioral theories
to predict user behavior in technology-based learning. Future studies could explore qualita-
tive aspects to gain a deeper understanding from both user and instructor perspectives
using mixed methods. Additionally, there is a call for more investigation into teachers,
instructors, and diverse cohorts beyond the focus on students.

The review primarily focused on developing and South-Asian countries, highlighting the
potential for expanding research to include both developing and developed countries for a
more comprehensive view. The COVID-19 pandemic has accelerated the adoption of
learning technology in higher education, prompting universities to invest more in digital
infrastructure to move away from traditional teaching methods.
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11 | Alassafi, (2022) Proc. J. Knowledge Quality (KQ) Information| PLS-SEM Saudi Arabia
Quality (IQ) Technology Fit (TF)
Academic Motivation (AM) Social
Influence (SI)
12 | Majali, et al., (2022) Int. J. of Data and | Self-efficacy (SE) PLS-SEM Jordan
Net. Sci. Corona Fear (CF)
13 | Nguyen et al., (2022) J. of Inf. Tech. Educ.:| Computer Self-efficacy (CSE) PLS-SEM Vietnam
Res. Perceived Accessibility (PA)
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Perceived Enjoyment (PE)
Subjective Norm (SN) Perceived
Behavior Control (PBC)
14 | Liao, et al., (2022) Sustainability Perceived Enjoyment (PE) PLS-SEM Vietnam
Perceived Fee (PF)
Perceived Value (PV) Perceived Risk
(PR)
15 | Almaiah et al., (2022) Electronics IT Infrastructure (ITN) PLS-SEM Saudi Arabia
University Mgt. Support (UMS)
University Culture (UC) Awareness
(AW)
16 | Saleh, et al., (2022) Sustainability System Trust (ST) Regression Iraq
System Interaction (SI)
System Mentality Acceptance (SMA)
17 | Chen, et al., (2022) Sustainability Course quality (CQ) Technological | PLS-SEM China
Support (TS)
Self-Efficacy (SE)
18 | Nguyen, (2022) Int. J. of Inf. and Perceived Enjoyment (PE) PLS-SEM Vietnam
Lear. Tech. Perceived Obstacles (PO)
19 | Naidoo, (2022) South African J. of | Computer Anxiety (AN) Perceived | PLS-SEM South Africa
African Enjoyment (PE)
Lang.
20 | AL-Nuaimi et al., (2022) | Interactive Lear. Quality factors (QF) PLS-SEM Oman
Envi. Technical System Quality (TSQ)
Subjective Norm (SN)
21 | Wang, (2022) Int. J. of Educ. Mgt. | Perceived Behavioral Control (PBC) | PLS-SEM Spain
Subjective Norm (SN)
22 | Zhou, et al., (2022) Sage Open Online Course Design (CD) PLS-SEM China
Perceived System Quality (PSQ)
Perceived Enjoyment (PE)
Perceived Interaction (PI)
23 | Fauzi, et al., (2021) The Elec. Facilitating Condition (FC) CB-SEM Indonesia
J. of e- Lear. Price Value (PV)
24 | Alfadda and Mahdi, J. of Psycholinguist | Student’s Experience (SE) PLS-SEM Saudi Arabia
(2021) Res Computer Self-efficacy (CSE)
25 | Alshurafat et al., (2021) | Educ. and Social Trust (ST) PLS-SEM Jordan
Inf. Tech. Subjective Norm (SN)
26 | Baber (2021) Int. J. Mgt. Educ. Instructor Characteristics (IC) PLS-SEM South Korea
Student Characteristics (SC)
Perceived Severity (PS)
27 | Han & Sa, (2021) Asia Pacific Educ. | Satisfaction (SAT) CB-SEM Korea
Rev.
28 | Al-Hamad et al., (2021) | Int.J. of Dataand | Perceived Fear (PF) Expectation- PLS-SEM UAE
Network Confirmation (EC)
Sci.
29 | Ismiyati, et al., (2021) J. Educ. Perceived Interactivity (PI) CB-SEM Nigeria
Cult. Psychol. Stud.
30 | Wang, et al,, (2021) Sustainability Participation Attitude (PA) PLS-SEM China
Perceived Playfulness (PP)
University Support (US)
31 | Mailizar, et al., (2021) Educ. and System Quality (SQ) PLS-SEM Indonesia
Inf. Tech. E-learning Experience (EE)
32 | Ho, et al., (2021) Interactive Tech. and | Computer Self-efficacy (CSE) PLS-SEM Vietnam
Smart Educ. System Interactivity (SI)
33 | Kimathi & Zhang (2021) | Creative Subjective Norm (SN) CB-SEM Tanzania
Educ. Experience (Ex)
Enjoyment (En)
Self-Efficacy (SE)
Computer Anxiety (CA)
34 | Almulla, (2021) Aca. of Strategic Computer Self-Efficacy (CSE) PLS-SEM Saudi Arabia
Mgt. J. Perceived Enjoyment (PE)
Subjective Norm (SN)
35 | Mo, et al., (2021) Sustainability Task-Technology Fit (TTF) PLS-SEM China
Instructor Attitude (IAT) Family
Support (FS)
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36 | Rizun & Strzelecki (2020)| Int J Envn. Res Experience (Ex) PLS-SEM Poland
Public Health Perceived Enjoyment (PE)
Computer Anxiety (CA)
Self-Efficacy (SE)
37 | Thongsri, et al., (2020) Innovations Computer Self-Efficacy PLS-SEM China
in Educ. and Teac. | (CSE)
Int.
38 | Sukendro, et al., (2020) Heliyon Facilitating Condition (FC) PLS-SEM Indonesia
39 | Salloum et al., (2019) IEEE Access Computer Self- Efficacy (CSE) PLS-SEM UAE
Social norm (SN) System Quality (SQ)
Perceived Enjoyment (PE) Information
Quality (IQ) Content Quality (CQ)
Accessibility (ACC) Computer
Playfulness (CP)
40 | Nguyen, et al., (2020) Int. J. of Emer. Tech. | Computer Self-Efficacy (CSE) Factor Vietnam
in Lear. Computer Experience (CE) Analysis
Enjoyment (En) Regression
System Characteristics (SC)
Subjective Norm (SN)
41 | Binyamin et al., (2019) Int. J. of Emer. Tech. | Content Quality (CQ) PLS-SEM Saudi Arabia
in Lear. System Navigation (SN) System
Interactivity (SI) Instructional
Assessment (IA)
System Learnability (SL)
42 | Valencia-Arias, et al., Educ. and Info Tech.| Instructor’s Preparation (IP) PLS-SEM Cambodia
(2019) Student’s Preparation (SP)
Perceived Self-efficacy (PSE)
Learning Autonomy (LA)
Personal Innovativeness (PI)
43 | Al- Azawei, (2019) Italian J. of Educ. | Perceived Satisfaction (PS) PLS-SEM Iraq
Tech. E-learning Self-efficacy (ELSE)
44 | Arunachalam, (2019) The Online J. of Self-Efficacy (SE) Multiple India
Distance Satisfaction (SAT) regression
Educ. & E-Lear.
45 | Teo, et al,, (2019) Educ. Tech. Res. and | Subjective Norm (SN) CB-SEM China
Dev. Output Quality (OQ) Technological
Complexity (TC)
Computer Anxiety (CA) Perceived
behavioral Control (PBC)
Trialability (TRI)
46 | Huanget al, (2019) Educ. Tech. Res. and | Subjective Norm (SN) CB-SEM China
Dev.
Appendix-II: List of sampled articles used UTAUT
Authors Journal Source Extended Constructs Methodology| Research
area
1 Patil & Undale, (2023) Educ. and Info Tech.| Availability of Resources (AoR) CB-SEM India
2 | Maisha & Shetu, (2023) | Future Bus. J. Personal Innovativeness (PI) PLS-SEM Bangladesh
Voluntariness of use (VoU)
3 Almagrashi, et al., (2023)| Future Bus. J. Organizational Influence (OI) CB-SEM Saudi Arabia
Trust (TRU)
Satisfaction (SAT)
4 | Hunde, et al., (2023) Informatics in Perceived enjoyment (PE) CB-SEM Ethiopia
Medicine Unlocked
5 | Batucan, et al., (2022) Frontiers in Art. System flexibility (SF) CB-SEM Philippine
Intell. System enjoyment (SE), System
interactivity (SI),
System quality (SQ)
6 | Chahal & Rani (2022) J. of Computing in | Self-efficacy (SE) PLS-SEM India
Higher Social factors (SF)
Educ. Personal Innovativeness (PI)
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7 | AL-Nuaimi et al., (2022) | Interactive Lear. Perceived Corona Fear (PCF) PLS-SEM Oman
Envi. Technological Innovativeness (TT)
8 Lin, et al., Int. J. Mobile Lear. | Perceived Risk (PR) Regression | China
(2022) and Org. Perceived Enjoyment (PEN) Content
Quality (CQ)
Functional Quality (FQ)
9 Zhang, et al., (2022) Interactive Learning | System Quality (SQ) Information CB-SEM China
Env. Quality (IQ)
10 | Alyoussef, et al,, (2021) | Electronics TAM constructs PLS-SEM Philippine
Perceived Enjoyment (PEN)
11 | Abbad, (2021) Educ. and Info Tech.| No external variable CB-SEM Jordan
12 | Wan, et al., (2020) Sage Open Technology Characteristics (TEC) | CB-SEM China
Task-Technology Fit (TTF)
13 | Altalhi, (2020) Educ. and Info Tech.| Computer Self- Efficacy (CSE) PLS-SEM Saudi Arabia
14 | Aliafio, et al., (2019) J. of New Appr. in | Voluntariness to Use (VoU) Self- Regression | Spain
Educ. Res. Management of Learning (SML)
Perceived Gratification (PG)
15 | Arain, et al., (2019) Universal Access in | Ubiquity (UB) CB-SEM Pakistan
the Inf. Society Information Quality (IQ) System
Quality (SQ) Appearance Quality
(AQ) Satisfaction (SAT)
16 | Chao, (2019) Frontier in Psy. Perceived Enjoyment (PE) Mobile | PLS-SEM | Taiwan
self-efficacy (MSE) Trust (TRU)
Satisfaction (SAT)
Perceived Risk (PR)
17 | Almaiah, et al, (2019) IEEE Access Perceived Information Quality (PIQ)| PLS-SEM | Jordan
Perceived Compatibility (PC)
Perceived Trust (PT) Perceived
Awareness (PA) Availability of
Resources (AoR) Self-Efficacy (SE)
Perceived Security (PS)
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