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ABSTRACT

This study is presented in two sections. A total of 436 students from five different colleges under the
Royal University of Bhutan participated in this study. The first part involved validating the E-Learning
Acceptance Measure (ELAM) proposed by Teo (2010) for its applicability in the context of the study
by using Confirmatory Factor Analysis (CFA), which involved 230 students. This was followed by an
investigation of Bhutanese HEI students’ acceptance level of the e-learning system, which involved 206
students. In the first section, the findings of the CFA revealed that the ELAM model was a bad fit for the
participants and modification indices disclosed that a better fit would be obtained if some items were
correlated and removed. After doing this, the findings supported only 17 of 21 items from the ELAM model.
As for the second section of the study, the findings showed that the participants held an above-average

acceptance level of the e-learning system used in the context. This study concludes with theoretical and

practical implications of the findings, together with directions for future research.
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INTRODUCTION

In recent years, e-learning systems have
received considerable attention from researchers
and practitioners for their benefits on the teach-
ing and learning process (Daultani et al., 2021;
Maatuk et al., 2021; Olutola et al., 2018; Soni,
2020; Sufyan et al., 2020), especially Moodle (Luk
at al., 2018; Simanullang & Rajagukguk, 2020; Teo
et al., 2019). Moodle, or modular object-oriented
dynamic learning environment, is a free Learning
Management System with more than 231 countries
currently using it for educational purposes, par-
ticularly in Higher Education Institutions (HEIS)
(Teo et al., 2019), including Bhutan. With the
introduction of Moodle version 3+ in the Royal
University of Bhutan (RUB) in 2011, the HEIs or
colleges under RUB in Bhutan have been using it
to disseminate curricular content to students for

the past few years. Moodle supports both teach-
ers and students in sharing videos as a discussion
forum, chatting with teachers/classmates, and shar-
ing learning materials and quizzes (Simanullang
& Rajagukguk, 2020). The benefits of using
Moodle are several including helping teachers to
track their learning progress through the system
(Salhab, 2019), reducing the cost of time in deliv-
ering instruction (Kaizer et al., 2020), facilitating
teachers-students and student-student communica-
tion (Liu et al., 2020), promoting collaboration and
group work (Alokluk, 2018), improving students
participation (Ghosh et al., 2019), amongst others.
Despite its immense advantage for students,
not many lecturers and students use e-learning or
Moodle extensively in Bhutan for several reasons
such as poor internet facilities, poor infrastruc-
ture to support e-learning, a lack of access to
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educational ICT tools, etc. (Wangdi et al., 2023,
Wangdi & Rai, 2022; World Bank. 2019). In this
context, Penjor and Zander (2016) postulated that
e-learning platforms are not being used efficiently
in the HEIs of Bhutan. Further, they divulged
that lecturers and students in HEIs of Bhutan use
Moodle only for basic purposes, such as posting
assignments, lecture notes, and homework. They
underscored that not many lecturers use Moodle
as an interactive teaching and learning platform.
That said, it cannot be denied that the advent of
Moodle in the HEIs of Bhutan has helped both lec-
turers and students to some degree, especially the
students. Moodle has provided the Bhutanese HEIs
students with a new platform and opportunities
to increase autonomous and self-directed learn-
ing skills with minimal engagement in the formal
classroom (Penjor & Zander, 2016).

Although the reliance on and the use of e-learn-
ing services in Bhutanese schools and HEIs have
been increasing compared to the previous years,
especially after the COVID-19 pandemic (Wangdi
& Rai, 2022), little is known about how success-
ful and effective e-learning has been in teaching
and learning. Tarhini et al. (2016) noted that the
effectiveness and success rate of e-learning pri-
marily depend on students’ acceptance levels of
the system. Likewise, past studies suggest that the
practice and effectiveness of e-learning cannot be
fully realized unless the students’ acceptance of it
is known (Chai et al., 2011; Higgins, 2003; Teo et
al., 2019; Venkatesh et al., 2003). Thus, there is a
need for research to explore the Bhutanese HEIs
students’ acceptance of the e-learning services
provided in Bhutan, especially Moodle, to ensure
the success of the practice. Additionally, a thor-
ough review of the literature on e-learning and
subsequent research studies conducted in Bhutan
revealed that none of the previous studies exam-
ined students’ acceptance of e-learning services in
the context of Teo’s (2010) E-Learning Acceptance
Measure (ELAM) model. This was an added reason
to carry out our current study. For this reason, and
to provide theoretical and practical implications for
future research on the topic, we used the validated
ELAM model to explore the Bhutanese HEIs stu-
dents’ acceptance level of Moodle e-learning.

The ELAM Model
Timothy Teo extended the Technology

Acceptance Model (TAM; Davis, 1989) and
developed an E-Learning Acceptance Model
(ELAM; Teo 2010) to gauge students’ acceptance
of e-learning systems in practice at higher educa-
tion institutions. The ELAM framework has three
constructs, namely: Tutor Quality (TQ), Perceived
Usefulness (PU), and Facilitating Conditions (FC).
These three constructs can be summarised as
follows: TQ is the quality of teachers often deter-
mined by the way they provide services to the
students and their ability to maintain good interac-
tions with their students, while PU is the degree
to which a person believes that using a particular
system would enhance his or her job performance,
FC is the degree of technological and technical
support from the government, organizations, and
institutions to the users in integrating technology
(Teo, 2010). Although the literature reveals that
the ELAM model is cited by many previous stud-
ies conducted across different disciplines, only a
few (see Tarhini et al., 2016, Teo, 2010) have vali-
dated and tested its applicability, particularly in an
Asian context, and none in the Bhutanese context.
Teo himself validated the model using a confirma-
tory factor analysis (CFA) with 189 postgraduate
diploma students in an education program from
an Asian country (2010). The findings of his study
revealed that the three constructs of the ELAM
model, along with a 21-item questionnaire, were
a good fit to estimate the students’ acceptance
of e-learning. Of the three constructs, PU was
the highest predictor of students’ acceptance of
e-learning, followed by TQ and FC. Although the
combined three factors explained a little more than
27% of students’ e-learning acceptance variance,
73% of the variance was unexplained. Still, he con-
cluded that these three factors adequately predict
students’ acceptance of e-learning.

Later, the ELAM model was tested and vali-
dated by Tarhini et al. (2016) using a CFA across
two cultural contexts (Lebanese and English).
The participants were 461 students from two pri-
vate universities in Lebanon (Asian) and one in
England (Western), each comprising 209 and 252
students, respectively. The findings of their study
suggest that, while the ELAM model was a good
fit for the British sample, it was a bad fit for the
Lebanese sample. Although the ELAM model has
gained considerable attention from researchers in
the field of technology and education, as mentioned
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earlier, not many studies have assessed its appli-
cability. Considering that different contexts may
yield different findings because of differences in
accessibility to the facilities and in teachers’ and
students’ competency to use e-learning, as well as
support from the institutions among other things,
there was a need for model validation before
applying it in the context of our study. Further,
the ELAM model’s applicability was found to be
inconclusive as it was a good fit for Western and a
bad fit for Asian students (Tarhini et al., 2016). This
gave us further reasons to evaluate the model. For
this reason, CFA was run to confirm its applicabil-
ity in the Bhutanese context before proceeding to
the second research objective, which was to inves-
tigate the students’ acceptance level of e-learning
services provided in the context.

LITERATURE REVIEW

Many studies have been conducted on the
students’ acceptance of technology or e-learn-
ing systems in different contexts of HEI settings
(e.g., Al-Hajri et al., 2018; Khadam et al., 2018;
Park, 2009) using different theoretical models. For
instance, Al-Hajri et al. (2018) conducted a study
that investigated university students’ acceptance
of e-learning and the subsequent factors that influ-
ence the use of e-learning in the context of Oman.
They used four theoretical models: the Theory of
Reasoned Action (Fishbein & Ajzen, 1975), the
Theory of Planned Behavior (Ajzen, 1991), the
Technology Acceptance Model (Davis, 1989),
and the Diffusion of Innovations Theory (Rogers,
2010). The overall finding of their study showed
that Omani university students held a positive per-
ception of the use of e-learning, meaning they were
ready to accept/adopt the e-learning services pro-
vided in their context. They also underscored that
the students’ acceptance of e-learning is strongly
correlated with perceived ease of use (PEOU) and
perceived usefulness (PU).

In another study, Pham and Tran (2020) inves-
tigated the factors that influence Vietnamese
students’ acceptance level of the e-learning sys-
tem. They used the Unified Theory of Acceptance
and Use of Technology proposed by Venkatesh
et al. (2003). A total of 357 university students in
Vietnam participated in their survey. They reported
that factors such as support from the university,
students’ computer knowledge, the infrastructure

of the university, the content and design of courses,
and student’s level of collaboration influence the
students’ acceptance level of the e-learning system.
Their findings were consistent with Venkatesh et
al.’s (2003) study that students’ learning programs
and course majors influence students’ acceptance
of e-learning services.

Likewise, Khadam et al. (2018), with 280 Saudi
university students, used an extended TAM model
and observed the students’ attitudes and intentions
to use the e-learning system in their context. The
variables in their study included demographic infor-
mation (e.g., age, gender, educational background),
experiences (e.g., computer, internet, e-learning),
and perceived skills (e.g., computer, internet,
e-learning). They reported that Saudi students had a
positive attitude towards the e-learning system, with
females slightly more inclined towards e-learning
than males. However, they noted that age and edu-
cational background did not contribute to students’
acceptance of the e-learning system. Similarly,
the computer, internet, and e-learning experiences
of students did not increase or decrease students’
acceptance of e-learning systems.

Ibrahim et al. (2017) carried out a similar
study in the Malaysian context using the extended
TAM model on students’ acceptance of e-learning
with 95 undergraduate university students. Their
model consisted of and tested six constructs: char-
acteristics of the instructor, students’ computer
self-efficacy, course and materials design, PU,
PEOU and intention to use e-learning. The over-
all findings of their study indicated that PEOU was
significantly influenced by students’ computer self-
efficacy belief and strongly influenced students’
intention to adopt e-learning services.

Further, with 377 Thai HEI students, Teo et al.
(2011) investigated the students’ acceptance level of
e-learning using the ELAM model. While the general
findings of the study concluded that Thai students
held an above-average acceptance level of e-learning
systems, the discussion of the study implied that the
e-learning acceptance level of Thai students was
slightly lower than neighboring countries, such as
Singapore. By comparing findings from Teo (2010),
they highlighted that the average mean scores (based
on Teo’s (2010) proposed calculation) of Thai and
Singaporean HEI students were 111.36 and 130.05,
respectively, out of 147 (with high scores indicating a
higher level of e-learning acceptance).
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Finally, the literature discussed thus far indicates
two valuable gaps that need to be addressed. First, the
ELAM model was found to be a good fit for some
contexts and a bad fit for others. Second, there is a
dearth of studies that have addressed HEI students’
acceptance level of e-learning given that the research
culture in the Bhutanese context is not as vibrant as
in other contexts (Wangdi & Tharchen, 2021). In
response to these two gaps, the present study: (1)
assessed the applicability of the e-learning accep-
tance model (Teo, 2010) in the Bhutanese context and
(2) investigated the Bhutanese HEI students” accep-
tance level of the Moodle e-learning system.

METHOD

Participants and Procedure

The present study adopted a cross-sectional
quantitative approach to examine the Bhutanese
university students’ acceptance of e-learning
using the ELAM model and its 21-item question-
naire. A convenience sampling technique was
used to recruit college students under RUB. After
obtaining consent from the colleges, we used the
snowballing sampling technique to collect the data
since targeted participants were not easily reach-
able (Naderifar et al., 2017) because of the Covid-19
pandemic. Following this, the electronic question-
naire (as a Google Form) was distributed to the
students with the help of the lecturers in charge of
classes and the students themselves. While a total
of 230 (male = 146, female = 84) university stu-
dents participated in the first section, 206 (male =
116, female = 90) participated in the second sec-
tion. The participants were given an option not to
participate in this study by responding “NO” to
the YES/NO to Participate confirmation attached
to the original electronic questionnaire. We col-
lected data from five different colleges under RUB,
namely, the Colleges of Education, College of
Sciences, College of Business Studies, College of
Arts and Humanities, and College of Information
and Technology. The RUB is a decentralized
university of Bhutan founded in 2003 with ten con-
stituent colleges spread throughout the country.
In other words, it is the center of HEIs in Bhutan
(Wangdi & Tharchen, 2021).

Instrumentation

We adopted for this study Teo’s (2010) instru-
ment developed to measure HEIs students’
acceptance level of the e-learning systems. The

questionnaire consisted of 21 questions on a 7-point
Likert scale, ranging from 1 - strongly disagree t0
7- strongly agree, covering three original factors of
the ELAM model: Tutor Quality (TQ), Perceived
Usefulness (PU), and Facilitating Conditions (FC).
Each factor consisted of eight, nine, and four items,
respectively. Although the instrument used in this
study looked reliable (e.g., Tarhini et al., 2016; Teo,
2010), to ensure it was for the present study we
further tested its reliability by taking data from 15
random participants. In doing this, the Cronbach
Alpha Coefficient value for the questionnaire was
0.902, which is acceptable (Taber, 2018).

Data Analysis

To answer the first objective of this research,
we tested the assumption of normality. Tabachnick
and Fidell (2019) state that data should be normally
distributed and outliers should be removed before
conducting CFA when the analysis involves mul-
tivariate data, which we did using Amos 26. This
was performed to evaluate the original three con-
structs of the ELAM model proposed by Teo (2010)
and to examine whether these three constructs
(which consisted of 21 questionnaire items in total)
best fit with the sample of the context.

For the second objective, which aimed at
investigating the Bhutanese university students’
acceptance level of Moodle e-learning service, we
used IBM SPSS version 23 for descriptive analysis
such as mean and standard deviation.

RESULTS

Measurement Analysis

First, we tested the assumption of normality of
the data using skewness and kurtosis coefficients.
The descriptive analysis of skewness and kurto-
sis coefficients revealed that the value of the data
set was normally distributed with skewness val-
ues ranging from —1.49 to 0.19 and kurtosis values
ranging from —0.10 to 2.47. The skewness and
kurtosis values of all the items were within the rec-
ommended value of £3 (Kim, 2013).

Following this, we performed CFA using
Amos 26. CFA is a statistical technique that eval-
uates how the indicator variables measure the
unobserved constructs within the model (Collier,
2020; Tarhini et al., 2016). In CFA, the concept of
unidimensionality is vital for researchers to con-
sider, and therefore, each measured variable is
hypothesized to relate to only a single construct.
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Table 1. The Measurement Model

FitIndex Recommended value Without Modification
2 NS at p<0.05 890.315 (p=.0071)
2/df <9 4787
CFI >0.90 0.81
SRMR <0.10 0.0982
RMSEA <0.08 0.093
TLI >0.90 0.786

With Modification References
334.747 (p=.001)
3.416
0.926 Hu & Bentler (1999)
0.0495 Hair et al. (2010)
0.075 Hair et al. (2010)
0.91 Hu & Bentler (1999)

Note. NS=not significant, df=degrees of freedom, CFI=Comparative Fit Index, RMSR=Root Mean Square Residuals, RMSEA=Root Mean Square Error of Approximation, TLI=Tucker-Lewis Index

CFA allows for the explicit constraint of specific
loadings to be zero (Tarhini et al., 2016), which
contrasts with Exploratory Factor Analysis (EFA)
all loadings are free to vary. In an EFA, “the analy-
sis simply tries to let every indicator load on every
construct” (Collier, 2020, p. 63).

In our study, the highest standardized estimate
was for PU (B = 0.65), followed by TQ (B = 0.61),
and the lowest was for FC (B = 0.43). The vari-
ables were significant at p < 0.05 in explaining the
e-learning acceptance level of the university stu-
dents of Bhutan. The combined variances explained
by the three variables were close to 15%, com-
paratively lower than Teo’s (2010) study. Table 1
includes selected fit statistics from the CFA output.
For the sample, the first run of the model revealed a
bad fit of the data [y? = 890.315; df = 186; y*/df = 4.7,
TLI =0.78; CFI = 0. 810; SRMR = 0.082; RMSEA
= 0.093]. The modification indices revealed pos-
sible information where model fit improvement
could be done if some parameters were correlated.
Therefore, to acquire a better-fit model, three pairs
of measurement error terms were correlated (el
> ¢2), (¢4 < e5), and (e10 < e12) because there
were a high covariance measurement error and
high regression weights between these error con-
structs (see Figure 1). In addition, two indicators
(TQ3 and TQ7) from tutor quality, one indicator
from perceived use (PU5), and one other indicator
(FC1) had to be removed from the initial measure-
ment model to achieve a good model fit. The factor
loading below |0.50| was identified as a candidate
for deletion and loading greater than |0.50| was
retained as their average variance extraction (AVE)
value exceeded |0.50| (Collier, 2020). According to
Mahembe et al. (2015), the standardised loading

estimates should be |0.50| or higher, ideally |0.70|.
As indicated in Table 1, the standardised loading
estimate of the internal consistency of the present
factors was within the recommended range. The
Tucker-Lewis Index (TLI) |0.91] has values close to
|> 0.90| or, in other words, is somewhat close to the
thresh hold value of |0.95| (Hu & Bentler, 1999).

Figure 1. CFA for E-Learning Acceptance Measure (ELAM) with Error Terms

Note.Itemsare numberedin the order presented in the text. All
model and path coefficients are significant (p<0.05).

Construct Reliability, Convergent Validity and
Discriminant Validity

Further, the CFA allowed us to assess the
construct validity of a proposed measurement
theory. The purpose measurement theory is con-
sidered valid because the internal validity of the
three constructs (TQ, PU, and FC) after deleting
outliers variables met the required internal con-
sistency reliability cut-off value of 0.70 (Table 2).
This implies that the indicator variables of each
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construct loaded significantly to their respective
constructs. The composite values were more sig-
nificant than the average variance extracted (AVE)
values for TQ, PU, and FC. Also, Cronbach’s alpha
minimum cut-off requirement value of 0.70 was
met. This suggests that the three constructs of the
proposed measurement of the ELAM model had
adequate reliability. Similarly, convergent valid-
ity was established for TQ, PU, and FC, as their
respective AVE value was > 0.50. However, the
data presented had discriminant validity issues.
The square root of the AVE for TQ was less than
the absolute value of the correlations with another
factor (PU). The AVE for TQ and PU was less than
the maximum shared variance (MSV). It can be
seen, for instance, from Table 2 that the AVE value
for FC was greater than the MSV, while for PU and
FC, their discriminant value was established as the
square root of the AVE and greater than the corre-
lation value. The MSV value for TQ and PU were
greater than their average shared squared variance
(ASV) value. It can also be seen that the ASV value
for TQ and PU were lower than the AVE value,
thus posing discriminant validity issues.

After testing the ELAM model and its
instrument for its applicability in the context, a
descriptive analysis such as mean and standard
deviation was performed with the data obtained
from the final 17 acceptable questionnaire items for
this context. This was done to validate the instru-
ment and to examine students’ acceptance level of
the e-learning system provided in the context. The
findings revealed that the mean values of all items
were above the midpoint of 4.00 (total 77.88, above
average) except for item numbers FC2, FC3, and
FCA4. For TQ, the mean value ranged from 4.25 to
4.96 (SD = 0.88 to 1.27), and while the mean value
for PU ranged from 4.08 to 5.26 (SD = 0.89 to 1.45),
the mean for FC ranged from 3.76 to 4.79 (SD =
0.97 to 1.39). The mean and standard deviation

Table 2. Construct Reliability, Convergent and Discriminant Validity

statistics indicated that the respondents responded
positively to TQ, PU, and FC measurement items.
However, the mean value of FC was slightly low
compared to TQ and PU.

Table 3. Descriptive Statistics of the 17-item (adopted from Teo, 2010)

Items SD
TQ1 1.24
TQ2 114
TQ4 0.88
TQ5 1.22
TQ6 Al

TQ8 121
PU1 1.37
PU2 1.40
PU3 1.45
PU4 1.00
PU6 115
PUT7 1.2

PU8 114
PU9 0.89
FC2 0.97
FC3 1.06
FC4 0.97

DISCUSSION AND CONCLUSION

The main objectives of the study were to test
the ELAM model for its applicability in the con-
text, particularly the model’s three constructs and
its corresponding questionnaire items, and to assess
the Bhutanese HEI students’ acceptance level of
the e-learning system. As for the first objective of
this study, the first run of CFA revealed that the
ELAM model was a bad fit for the context. There

Variance and reliability

Afactor correlation matrix with vAVE on the diagonal

Construct CR AVE MSV ASV TQ PU FC
TQ 0.788 0.55 0.776 0.497 0.820 0.742
PU 0.865 0.64 0.776 0.493 0.865 0.881 0.8
FC 0.949 0.63 0.218 0.213 0.7112 0.467 0.457 0.794

Note. ASV=average shared squared variance, AVE=average variance extracted, CR=compostite reliability, MSV= maximum
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was a high covariance measurement error and high
regression weights between these error constructs.
Tarhini et al. (2016) also stated that the model was
a bad fit for Lebanese and Asian students. The bad
fit of the model in the Bhutanese context, to some
extent, indicated that the students in the context
may not be using the e-learning system extensively.
This could be ascribed to the lack of competent
teachers, lack of access to educational ICT tools,
lack of infrastructure (such as lack of internet
facilities, access to educational technological tools,
etc.), and lack of resources to support e-learning
(Wangdi et al., 2023; Wangdi & Rai, 2022; World
Bank. 2019). This might have added to students’
negative responses to the e-learning systems. On
the contrary, we cannot deny that the observed
positive responses to the e-learning acceptance in
the present study could be attributed to the man-
datory online classes program necessitated by the
Covid-19 pandemic (Wangdi & Rai, 2022).
Although the ELAM model was used by many
researchers in different contexts, confounding find-
ings concerning its applicability between Tarhini
et al. (2016) and Teo et al. (2011), who claimed a
model was a bad fit for Labonese and a good fit for
Thai participants respectively, indicated that there
is a need for further validation of the model before
using it in the context of Bhutan. For this reason,
the model was tested and refined using CFA. In
doing so, the modification indices in CFA disclosed
that indicators (e.g., TQ3, TQ7, PU5, and FC1) had
to be deleted from the measurement model because
they affected the overall measurement of the con-
structs. The final acceptable model that was found
fit for the context after CFA included 17 items (see
Appendix A). When considering the entirety of the
combined factors of the currently validated model,
they were able to account for 15% of the variance
in students’ acceptance of e-learning. This percent-
age was however relatively lower in comparison to
Teo’s (2010) earlier findings, which accounted for
27%. However, researchers in both the present
and future contexts may find value in employing
the suggested measurement model from this study
to evaluate students’ acceptance of e-learning
services. This model proved sufficient in gaug-
ing students’ acceptance of the e-learning system
within the given context. On the whole, the pres-
ent findings supported Tarhini et al.’s (2016) study
that reported the ELAM model as a bad fit for

Asian students and rejected the assumption made
by Teo et al. (2011), who posited that the ELAM
model was a good fit for Thailand, another Asian
country. Thus, we argue that the ELAM model
needs further validation and testing to improve
its applicability in different contexts. Further, we
recommend future researchers validate the ELAM
model before using it in their context as we did in
the present study.

As for the constructs of the ELAM model,
in general, the present participants had positive
responses to all three constructs. Most of the items
measuring the three constructs had an average
mean value greater than 4.00 (the midpoint value).
Of three constructs, in line with previous studies
(e.g., Reddy et al., 2021; Tarhini et al., 2016; Teo,
2010; Teo et al., 2019), the Perceived Usefulness
(PU) appeared to be the highest predictor of the
student’s acceptance of e-learning in the context,
followed by Tutor Quality (TQ) and Facilitating
Conditions (FC). While our finding on the influ-
ence of TQ on students’ e-learning acceptance
rejects Pham and Tran’s (2020) assumption that
Tutor Quality (TQ) does not have an impact on
e-learning acceptance, on the one hand, the find-
ing was in line with Umrani-Khan and lyer (2009),
who reported TQ having a positive influence on
students’ e-learning acceptance levels. However,
for a few items of FC, the mean values were found
below the midpoint, indicating that participants
had given slightly negative responses to the items
measuring the FC construct. This implies that
either the Bhutanese students were not oriented
well about the e-learning system used in the insti-
tutions (FC2, FC4), or they lacked assistance from
the lecturers (FC3). Taken together, the findings of
this study indicate that policymakers, institutions,
and teachers need to focus on how to improve stu-
dents’ attitudes toward the perceived usefulness
of the e-learning system as it greatly influences
students’ willingness to embrace the e-learning
system. Conducting frequent workshops or train-
ing on the benefits e-learning has on learning may
help students perceive e-learning as useful to a
greater extent. That said, TQ and FC should be
equally given importance as these constructs also
had a positive influence on students’ acceptance
level of the e-learning system.

Chai et al. (2011), Higgins (2003), Teo et al.
(2019), and Venkatesh et al. (2003) suggested
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that the effectiveness of e-learning services can-
not be realized if users’ acceptance is not known.
Therefore, the second part of our study assessed
the Bhutanese HEI students’” acceptance of Moodle
e-learning services using the validated ELAM
model. The findings revealed that the participants
had an above-average acceptance level of e-learn-
ing services with an average mean score of 77.88
(summed up the mean scores of 17 items; see Table
3) following Teo’s (2010) proposed calculation of
a range of the mean scores, with high scores indi-
cating a higher level of e-learning acceptance.
This indicates that the Bhutanese HEI students
were willing to embrace the Moodle e-learning
system. The overall finding of this study are con-
sistent with previous studies such as Al-Hajri et
al. (2018), Khadam et al. (2018), and Ibrahim et al.
(2021) of different contexts. Further, the finding is
also in line with Teo et al. (2011) and Teo (2010),
who used the same ELAM model to explore Thai
and Singaporean university students’ acceptance of
e-learning, respectively.

Implications of the Study

Even though the current study was limited to
the Bhutanese context, the findings of the study
have potential theoretical and practical implica-
tions that can be extended to the Asian region
and beyond in the field of education and technol-
ogy. First, the findings of this study suggest that
the ELAM model proposed by Teo (2010), com-
prising three original constructs, namely TQ, PU,
and FC, of user’s acceptance of e-learning systems
needs to be further evaluated in different contexts
to improve its applicability. As noted earlier, the
ELAM model was found to be a good fit for Thai
(Teo et al., 2011) and British contexts (Tarhini et
al., 2016), but a bad fit for Lebanese (Tarhini et al.,
2016) and Bhutanese contexts, as indicated by the
present study. A possible explanation could be that
the ELAM model is applicable only in the places
where technological infrastructure is relatively
better, such as England and Thailand, and not for
those contexts where the arrival of technology hap-
pened later and infrastructure and resources are
not adequate to support e-learning systems, such
as in Bhutan (Wangdi & Rai, 2022). Second, this
study contributes to the existing ELAM model by
removing some outlier variables to fit the model in
the Bhutanese context. Future researchers of the
context and similar contexts may consider using

the final 17 items to examine the acceptance level
of the e-learning system as it was found adequate
to measure students’ acceptance level of e-learning
in the present study.

Although the overall findings reveal that the
Bhutanese higher education students have an
above-average acceptance level of the e-learning
system, based on their responses to the question-
naire items there seems to be a lack of facilities
and support from teachers and institutions con-
cerning the use of e-learning (Wangdi et al., 2023).
Thus, we suggest that authorities work on helping
institutions equipped with the required facilities
and tools for e-learning and on offering regular
workshops and training sessions to both students
and teachers, focusing on the effective utiliza-
tion of educational ICTs and e-learning systems.
A similar concern was expressed by Wangdi and
Rai (2022), who explored the challenges faced by
Bhutanese teachers in teaching online using ICT
tools during the Covid pandemic. Most impor-
tantly, there is a necessity to emphasize strategies
for enhancing students’ acceptance of e-learning
within the given context as it was comparatively
found to be lower than in some other Asian higher
education institutions’ students, such as Thailand
and Singapore. While the average mean score of
e-learning acceptance for the present participants
was 77.88, Thai students and Singaporean students
had 111.36 and 130.05 respectively (higher scores
indicating a higher level of e-learning acceptance;
Teo et al., 2011).

Limitations and Future Research

Finally, we acknowledge that the present study
has some limitations. Framed by a quantitative
approach, the data were collected using an online
survey; hence, some respondents might have just
completed it for the sake of completion without
giving it proper consideration. Thus, we suggest
readers approach the findings of this study with
caution. Nevertheless, the present study built on
the existing knowledge of acceptance of e-learn-
ing systems, which would be useful, particularly
for the Bhutanese policymakers and practitioners.
That said, the findings of such research need to be
evaluated qualitatively for a deeper understanding.
We suggest future researchers consider exploring
students’ acceptance of e-learning systems using
qualitative or mixed-method designs to corroborate
the present findings. Further, considering factors
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other than TQ, PU, and FC, such as perceived
ease of use (PEOU) to determine students’ accep-
tance of e-learning systems may shed light on the
Bhutanese students’ acceptance level of e-learning
systems. Furthermore, factors such as gender, tech-
nology exposure, administrative support, computer
self-efficacy, and different groups of students (e.g.,
rural and urban students) and their influence on
students’ acceptance of e-learning systems may
prove a valuable contribution in the field of tech-
nology and education.

JOURNAL OF EDUCATORS ONLINE



References

Ajzen, 1. (1991). The theory of planned behavior. Organizational
behavior and human decision processes, 50(2), 179-211.
https://doi.org/10.1016/0749-5978(91)90020-T

Al-Hajri, S. A., Ghayas, S., & Echchabi, A. (2018). Investigating
the e-learning acceptance in Oman: Application of structural
equation modelling approach. Journal of Computer Science,
14(3), 368-375. https://doi.org/10.3844/jcssp.2018.368.375

Alokluk, J. A. (2018). The effectiveness of Blackboard system,
uses and limitations in information management. Intelligent
Information Management, 10(6), 133-149. https://doi.
0rg/10.4236/iim.2018.106012

Chai, C. S., Ling Koh, J. H., Tsai, C. C., & Lee Wan Tan, L. (2011).
Modeling primary school pre-service teachers’ Technological
Pedagogical Content Knowledge (TPACK) for meaningful
learning with information and communication technology
(ICT). Computers & Education, 57(1), 1184-1193. https://doi.
0rg/10.1016/j.compedu.2011.01.007

Collier, J. E. (2020). Applied structural equation modeling using
AMOS: Basic to advanced techniques. Routledge. https://doi.
0rg/10.4324/9781003018414

Daultani, Y., Goswami, M., Kumar, A., & Pratap, S. (2021).
Perceived outcomes of e-learning: Identifying key attributes
affecting user satisfaction in higher education institutes.
Measuring Business Excellence, 25(2), 216-229. https://doi.
0rg/10.1108/MBE-07-2020-0110

Davis, F. D. (1989). Perceived usefulness, perceived ease of
use, and user acceptance of information technology. MIS
Quarterly, 13(3), 319-340. https://doi.org/10.2307/249008

Fishbein, M., & Ajzen, 1. (1975). Belief, attitude, intention, and
behavior: An introduction to theory and research. Addison-
Wesley. https://people.umass.edu/aizen/f&al975.html

Ghosh, A., Nafalski, A., Nedic, Z., & Wibawa, A. P. (2019). Learning
management systems with emphasis on the Moodle at UniSA.
Bulletin of Social Informatics Theory and Application, 3(2),
13-21. https://doi.org/10.31763/businta.v3i1.160

Hair, J. F., Anderson, R. E., Babin, B. J., & Black, W. C. (2010).
Multivariate data analysis: A global perspective (7th ed.).

Higgins, S. J. (2003). Does ICT improve learning and teaching
in schools? A BERA professional user review. British
Educational Research Association.

Hu, L. T., & Bentler, P. M. (1999). Cut-off criteria for fit indexes
in covariance structure analysis: Conventional criteria
versus new alternatives. Structural Equation Modeling:

A Multidisciplinary Journal, 6(1), 1-55. https://doi.
0rg/10.1080/10705519909540118

Ibrahim, N. K., Al Raddadi, R., AlDarmasi, M., Al Ghamdi, A.,

Gaddoury, M., AlBar, H. M., & Ramadan, I. K. (2021). Medical
students’ acceptance and perceptions of e-learning during the
Covid-19 closure time in King Abdulaziz University, Jeddah.
Journal of Infection and Public Health, 14(1), 17-23. https:/
doi.org/10.1016/j.jiph.2020.11.007

lbrahim, R., Leng, N. S., Yusoff, R. C. M., Samy, G. N., Masrom,
S., & Rizman, Z. I. (2017). E-learning acceptance based on
technology acceptance model (TAM). Journal of Fundamental
and Applied Sciences, 9(4S), 871-889. https://doi.
0rg/10.4314/ifas.v9i4S.50

Kaizer, B. M., Silva, C. E. S., de Pavia, A. P,, & Zerbini, T.
(2020). E-learning training in work corporations: A review
on instructional planning. European Journal of Training and
Development, 44(6/7), 615-636. https://doi.org/10.1108/
EJTD-08-2019-0149

Khadam, N., Farooq, A., & Alwadei, S. (2018, April). Individual
differences and e-learning acceptance among Saudi
students. In 2018 21st Saudi Computer Society National
Computer Conference (NCC) (pp. 1-6). IEEE. https://doi.
0rg/10.1109/NCG.2018.8593159

Kim, H. Y. (2013). Statistical notes for clinical researchers:
Assessing normal distribution (2) using skewness and
kurtosis. Restorative Dentistry & Endodontics, 38(1), 52-54.
https://doi.org/10.5395/rde.2013.38.1.52

Liu, Z. Y., Lomovtseva, N., & Korobeynikova, E. (2020). Online
learning platforms: Reconstructing modern higher education.
International Journal of Emerging Technologies in Learning
(IJET), 15(13), 4-21. https://doi.org/10.3991/ijet.v15i13.14645

Luk, C. H., Ng, K. K., & Lam, W. M. (2018, January). The
acceptance of using open-source learning platform (Moodle)
for learning in Hong Kong's higher education. In International
conference on technology in education (pp. 249-257).
Springer. https://doi.org/10.1007/978-981-13-0008-0_23

Maatuk, A. M., Elberkawi, E. K., Allawarneh, S., Rashaideh, H., &
Alharbi, H. (2021). The COVID-19 pandemic and e-learning:
Challenges and opportunities from the perspective of students
and instructors. Journal of Computing in Higher Education,
34, 21-38. https://doi.org/10.1007/s12528-021-09274-2

Mahembe, B., Engelbrecht, A. S., Chinyamurindi, W., &
Kandekande, L. R. (2015). A study to confirm the reliability
and construct validity of an organisational citizenship
behaviour measure on a South African sample. SA Journal of
Industrial Psychology, 41(1), 1-8. https://doi.org/10.4102/sajip.
v41i1.1289

Naderifar, M., Goli, H. & Ghaljaie, F., (2017). Snowball sampling: A
purposeful method of sampling in qualitative research. Strides
in Development of Medical Education, 14(3), article 67670.
https://doi.org/10.5812/sdme.67670

Olutola, A. T., Olatoye, O. O., & Olatoye, R. A. (2018). Assessment

JOURNAL OF EDUCATORS ONLINE



of e-learning resources utilization by students of tertiary
institutions in Katsina State, Nigeria. Human and Social
Studies, 7(2), 51-66. https://doi.org/10.2478/hssr-2018-0014

Park, S.Y. (2009). An analysis of the technology acceptance
model in understanding university students’ behavioral
intention to use e-learning. Journal of Educational Technology
& Society, 12(3), 150-162. https://www.jstor.org/stable/
jeductechsoci.12.3.150

Penjor, S., & Zander, P. O. (2016). Predicting virtual learning
environment adoption: A case study. Turkish Online Journal
of Educational Technology, 15(1), 69-81. https://www.
learntechlib.org/p/194693/

Pham, Q. T., & Tran, T. P. (2020). The acceptance of e-learning
systems and the learning outcome of students at universities
in Vietnam. Knowledge Management & E-Learning: An
International Journal, 12(1), 63—84. https://doi.org/10.34105/].
kmel.2020.12.004

Reddy, P, Chaudhary, K., Sharma, B., & Chand, R. (2021). The
two perfect scorers for technology acceptance. Education
and Information Technologies, 26(2), 1505-1526. https://doi.
0rg/10.1007/s10639-020-10320-2

Rogers, E. M. (2010). Diffusion of innovations. Simon and
Schuster.

Salhab, R. A. (2019). Faculty members’ attitudes towards
using Moodle at Palestine Technical Khadoorie (PTUK).
World Journal of Education, 9(2), 151-165. https:/leric.
ed.gov/?id=EJ1215358

Simanullang, N. H. S., & Rajagukguk, J. (2020, February). Learning
Management System (LMS) based on Moodle to improve
students learning activity. Journal of Physics: Conference
Series, 1462(1), 012067. IOP Publishing. https://doi.
0rg/10.1088/1742-6596/1462/1/012067

Soni, V. D. (2020). Global impact of e-learning during COVID 19.
SSRN. http://dx.doi.org/10.2139/ssrn.3630073

Sufyan, A., Hidayat, D. N., Lubis, A., Kultsum, U., Defianty, M., &
Suralaga, F. (2020, October). Implementation of e-learning
during a pandemic: Potentials and challenges. In 2020
8th International Conference on Cyber and IT Service
Management (CITSM) (pp. 1-5). IEEE. https://doi.org/10.1109/
CITSM50537.2020.9268900

Tabachnick, B. G., & Fidell, L. S. (2019). Using multivariate
statistics (7th ed.). Pearson https://www.pearsonhighered.
com/assets/preface/0/1/3/4/0134790545.pdf

Taber, K. S. (2018). The use of Cronbach’s alpha when developing
and reporting research instruments in science education.
Research in Science Education, 48(6), 1273-1296. https://doi.
0rg/10.1007/s11165-016-9602-2

Tarhini, A., Teo, T., & Tarhini, T. (2016). A cross-cultural validity

of the E-Learning Acceptance Measure (ELAM) in Lebanon
and England: A confirmatory factor analysis. Education and
Information Technologies, 21(5), 1269-1282. https://doi.
0rg/10.1007/s10639-015-9381-9

Teo, T. (2010). Development and validation of the E-Learning
Acceptance Measure (ELAM). The Internet and Higher
Education, 13(3), 148-152. https://doi.org/10.1016/).
iheduc.2010.02.001

Teo, T, Luan, W. S., Thammetar, T., & Chattiwat, W. (2011).
Assessing e-learning acceptance by university students in
Thailand. Australasian Journal of Educational Technology,
217(8). https://doi.org/10.14742/ajet.898

Teo, T, Zhou, M., Fan, A. C. W., & Huang, F. (2019). Factors
that influence university students’ intention to use Moodle:
A study in Macau. Educational Technology Research and
Development, 67(3), 749-766. https://doi.org/10.1007/s11423-
019-09650-x

Umrani-Khan, F,, & lyer, S. (2009, July). ELAM: A model for
acceptance and use of e-learning by teachers and students.
In Proceedings of the International Conference on e-Learning,
Institute of Technology Bombay, Mumbai, India (pp. 475-485).
https:/lwww.it.iitb.ac.in/~sri/papers/elam-icel09.doc

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003).
User acceptance of information technology: Toward a
unified view. MIS Quarterly, 27, 425-478. https://doi.
0rg/10.2307/30036540

Wangdi, T., Dhendup, S., & Gyelmo, T. (2023). Factors
influencing teachers’ intention to use technology: Role of
TPACK and facilitating conditions. International Journal
of Instruction, 16(2). https://www.e-iji.net/dosyalar/
iji_2023_2_54.pdf

Wangdi, T., & Rai, A. (2022). Teaching online during the
Covid pandemic in rural Bhutan: Challenges and coping
strategies. South Asia Research, 43(1), 83-96. https://doi.
0rg/10.1177/02627280221120337

Wangdi, T., & Tharchen, N. (2021). Bhutanese school teachers’
perceptions, challenges, and perceived benefits in
doing research. Issues in Educational Research, 31(3),
990-1005. https://search.informit.org/doi/abs/10.3316/
informit.191112718631675

World Bank (2019, January ) Poverty, vulnerability, and welfare in

Bhutan: Progress and challenges. World Bank Group. https:/
doi.org/10.1596/33366

JOURNAL OF EDUCATORS ONLINE



APPENDIX A

Proposed instrument of the ELAM model for the context (adopted from Teo, 2010)

TUTOR QUALITY (TQ)
TQ1 My tutor could explain the concepts clearly
TQ2 My tutor was knowledgeable in ICT
TQ3—delete
TQ4 My tutor was focused on helping me to learn
TQ5 The tutorial activities were well-manage
TQ6 My tutor was accessible when | needed to consult them
TQ7—delete
TQ8 The group sessions were well facilitated

PERCEIVED USEFULNESS (PU)
Because of what | have learnt from the course,
PUL | am able to apply the course contents in my work
PU2 What | had learned from the course is useful to my work
PU3 I am able to use the knowledge from the course to help my colleagues
PU4 | can contribute to my work place more
PUS5—delete
PUG | can integrate ICT in my work with minimal help
PU7 | know how to search, evaluate and select appropriate IT resources to
PUS8 | am able to adopt and adapt ICT resources in my work
PU9 I can manage ICT resources more effectively at my work place

FACILITATING CONDITIONS (FC)
FC1—delete
FC2 When | need help to use the e-learning system, specialised instruction is available to help me
FC3 When I need help to use the e-learning system, a specific person is available to provide assistance
FC4 When I need help to use the e-learning system, I know where to find it
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