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Abstract
The educational system across the world has greatly been affected due to outbreak of COVID-19; it
forced the closure of educational institutions to prevent the spread of the virus. Due to that, all teaching
and learning programmes should be conducted through online platform. Hence, the presence of elearning, computer-based learning has emerged as closest substitute for off-line teaching. Thus, the
purpose of this study is to establish a standardised measurement that engender satisfaction and positive
impacts of e-learning. To develop and validate the scale, a sequential process is conducted which
includes item generation, item purification and item validation. Relevant literature was reviewed and
responses from 164 students of Universiti Teknologi MARA, Kelantan’s Campus, Malaysia were
collected through online questionnaire to explore the factor structure and to validate the scale.
Confirmatory factor analysis (CFA) using SmartPLS (version 3.3.3) was used to validate the scale. The
findings of the study recommend the extension of the scale development and validation used in this
research for future research. The findings of the study will facilitate educational institutions and policy
makers to take this online-learning process to the next level in a better way.
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Innovation in the learning delivery methods have
changed because of technological advancements in educational
delivery systems. The advancement of information and
communication technologies (ICT) have led in a new learning
paradigm known as online learning, e-learning (Azizan, 2010). Malaysia’s higher
education system undergoing a comprehensive transformation over the years by
revamping the curriculum and teaching methods with new critical elements to embrace
opportunities within the gig economy and fulfil the needs of the markets and industries.
As in 2019, a total of 1,325,699 students in the higher education institutions (HEIs) in
Malaysia that consist of 51 percent in the private HEIs. Currently, there are over 400
private HEIs and 20 public universities in Malaysia. E-learning is a technology trend
that allows for lifelong learning and require digital proficiency. Among the earliest elearning institutions established over the years are Open University Malaysia (OUM),
Wawasan Open University (WOU), GlobalNxt University, Asia E-University, Veritas
University College, UNITAR International University, Universiti Tun Abdul Razak
(UNIRAZAK), Al-Madinah International University (MEDIU) and Genovasi
University College. However, the unprecedented outbreak of the COVID-19 pandemic
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has contributed to the rise of e-learning, and it denotes as a jump-started to implement
e-learning in the HEIs. The HEIs have initiated the e-learning approaches known as
Open and Distance Learning (ODL) practices in response to the new normal resulting
from the pandemic. Therefore, both private HEIs and premier public universities in
Malaysia are implementing the e-learning for the sustainable learning process during
this pandemic (BERNAMA, 2021). The COVID-19 pandemic has change the way of
life all the people in the world. Qamar and Bawany (2021) found that teachers and
students were reluctant to accept the e-learning as a new mode of learning methods
because of minimum or no training and limited access to the computing devices and
internet connections. Both students and teachers have found the transition from the
traditional classrooms to virtual environments to be difficult. Further, the e-learning
implementation is hampered by issues such as inadequate Internet connection, income
disparity, and even a lack of technical expertise (Alenezi et al., 2021). Hence, the
studies on the satisfaction towards e-learning is important for providing the best
possible educational delivery outcomes to the learners and instructors. It is also
important to overcome the challenges of e-learning faced by the higher institutions. This
study is aimed to establish a standardised measurement that engender satisfaction and
positive impacts of E-learning.
LITERATURE REVIEW
To gain deeper understanding of the phenomenon, a wide range of literature has
been reviewed. Relevant papers were downloaded from different data bases such as
Science Direct, Emerald, Elsevier and Taylor and Francis. The keywords used to search
the relevant articles include “e-learning”, “perceived impact on learning” and
“satisfaction”. Reviewing relevant literature assisted to define the construct and to
understand its domain and possible dimensions.
Past Studies Across e-Learning for Education System
The e-learning research are continuously growing in numbers in the various
field of studies. The researchers worldwide are interested in the e-learning studies due
to the development education system and support Industrial Revolution 4.0. Since the
beginning of the 21st century, different research disciplines have disclosed information
about multiple and discrete elements of e-learning, thus provide the future insights for
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the future studies. Consequently, the e-learning become growing and significant to be
studied.
The extensive of the e-learning literatures emphasized on different perspectives
such as education tools, learning issues in the education fields, students behavioural
towards e-learning and usability. The literatures on the education technology trends
showing that a lot of technology or tools used in the e-learning process. The past studies
showed that gamification widely used to support e-learning process in the education
system (De-Marcos, Domínguez, Saenz-de-Navarrete, & Pagés, 2014; Merchant, Goetz,
Cifuentes, Keeney-Kennicutt, & Davis, 2014; Urh, Vukovic, & Jereb, 2015). Besides,
the mobile learning is among the technology used for e-learning (Ally & PrietoBlázquez, 2014; Baran, 2014; Mehdipour & Zerehkafi, 2013). The cloud computing is
adopted to transform e-learning into a flexible, shareable, and content-usable (Wang et
al., 2019; Bora & Ahmed, 2013; Ghazizadeh, 2012;). Apart from that, the usage of the
most common social media applications installed in the digital devices such as
Facebook, Youtube, chatting apps, etc are preferable e-learning methods by both
instructors and learners (Brady, Holcomb, & Smith, 2010; Cheston, Flickinger, &
Chisolm, 2013; Kassens-Noor, 2012).
The health education responses towards the globalization through the innovation
of online learning. Adopting e-learning for health education could be of great benefit for
targeting good health and well-being and quality education (Barteit et al., 2020; Liu et
al., 2016; Button, Harrington & Belan, 2014). Moreover, Massive Open Online Courses
(MOOCs) have been used as a part of e-learning and blended learning in the higher
education (Feitosa de Moura et al., 2021; Littenberg-Tobias & Reich, 2020; Clarà &
Barberà, 2013; Knox, 2014).
As a result, the literatures proved that the e-learning is seen to be very flexible
for various study fields. The e-learning are still relevant and significant to be studied
because of the rapid development of technology and to sustain the learning process in
the education systems. Besides, the e-learning able to sustain the lifelong learning
process and catalyst of the development in the technology as well as to cope with
unforeseen circumstances.
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Scale Development and Measurement of e-Learning Satisfaction
Hwang and Kim (2022) studied the factors that contribute to the e-learning
satisfaction. The findings found that e-Learning Satisfaction Scale (eLSS) develop in
the study is reliable by using several analyses such as exploratory factor analysis,
convergent validity and internal consistency reliability. The eLSS comprises of three
factors namely; content, interface and communication is used to investigate the
experience and effectiveness of e-learning.
The e-learning satisfaction can be evaluated through the learners’ accessibility to
the learning contents. The usability of the system or technology used can affect the
student’s satisfaction. Besides, the interface of the system led to the intention to use elearning system. The active communication between instructor and learner by sharing
the educational contents can affect the satisfaction (Al-Adwan et al., 2021; Al-Balas et
al., 2020; Fryer et al., 2020; Hwang & Kim, 2022). According to Yekefallah et al.
(2021), the ease of use and usability of the e-learning technology significantly influence
the satisfaction. The usefulness not only important but critical to determine the
satisfaction of e-learning (Ngah et al., 2022; Roca et al., 2006). This is because the
unsound environment such as the learners and instructors not familiar with the
technology used will contribute to the dissatisfaction of e-learning (Roca et al., 2006;
Yawson & Yamoah, 2020; Yekefallah et al., 2021).
The adequate e-learning support systems in term of training, facilities and
environment are important to ensure smooth teaching and learning process. Yawson and
Yamoah (2020) studied on the generation types and the e-learning satisfaction. The
study supported that the e-learning environment affect the satisfaction among different
types of generation. Besides the supportive environment provided by the institutions,
the technical support is important to ensure that the e-learning systems and technologies
can be utilized by both instructors and learners (Ngah et al., 2022).
Most of the literatures discussed on the e-learning system quality as the
contributing factors of e-learning satisfaction. However, the instructors quality is one of
the determining factors of e-learning satisfaction (Khalid & Boubker, 2022; Roca et al.,
2006; Yawson & Yamoah, 2020; Yekefallah et al., 2021). It proved that role of
instructors and students are vital in determining the e-learning satisfaction (Khalid &
Boubker, 2022). The quality instructors play important roles to influence the learner’s
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satisfaction towards e-learning. The quality instructors can be determined by understand
and familiar in handling the e-learning system or technology.
FRAMEWORK DEVELOPMENT
Technology Acceptance Model (TAM) Perspective of e-Learning
The landscape of the learning in the education system is changed from the
conventional method, face to face learning, then towards the mixed of online and face to
face known as blended learning. Starting in the year of 2020, the learning landscapes
are totally twist 360 degrees due to the outbreak of pandemic COVID-19 through the
implementation of e-learning in all levels of education system. The COVID-19 has
spread globally and consequently the higher education institution has moved to online
learning (Oyediran et al., 2020; Patricia Aguilera-Hermida, 2020; Sukendro et al.,
2020). Nugroho et al. (2019) stated that the e-learning as an enabler to access the
learning materials conveniently. The education institutions adopting the e-learning to
facilitate the instructors in the teaching and learning process by integrating the
information technology and communication (ICT) in the teaching and learning process
may facilitate the learning process and enrich the learning materials to the students.
The e-learning has been identified as a required intervention to cushion the
impact of the global pandemic, COVID-19, and as well rapid development of ICT for
rapid growth and development in the education system. The advantages of e-learning
include wide coverage, cost-effectiveness (Barteit et al., 2020; Patricia AguileraHermida, 2020), uniformity, fast teaching and learning process (Oyediran et al., 2020).
However, the studies found out the challenges faced by both students and instructors.
Some of the challenges identified from the literatures are limited or no internet
accessibility (Azlan et al., 2020; Ibrahim et al., 2021) and facilities to support elearning, health conditions (Azlan et al., 2020; Hasan & Bao, 2020), design of class
such as duration and student’s interaction (Azlan et al., 2020; Kacetl & Semradova,
2020; Singh et al., 2021).
There are various theoretical models have been developed by the previous
scholars namely theory of reasoned action, the technology acceptance model, the theory
of planned behaviour, the motivational model, and self-efficacy theory in understanding
the contributing factors of information technology and user’s behaviour toward the
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information technologies. Among the models, TAM has widely-used and reported in
the social science studies (George Saadé et al., 2007; Ifinedo, 2017; Patricia AguileraHermida, 2020; Sukendro et al., 2020). Therefore, this study is adapted from the
previous studies done by Ifinedo (2017). The study is based on technology acceptance
model (TAM) and which has been extended and applied to different information
technologies, work environments, and end-users. The innovation diffusion theory
(IDT), expectation-confirmation model (ECM) and flow theory are integrated in the
framework for this study. Based on the previous study, perceived enjoyment,
compatibility, usefulness, ease of use, and confirmation have positive impact on the
students satisfaction with blogs use for learning, and perceived impact of blogs on
learning outcomes (Baber, 2021; Bernama, 2021; Ifinedo, 2017; Sukendro et al., 2020).
Davis suggests in the TAM that perceived ease of use (PEU) and perceived
usefulness (PU), mediate the influence of other variables on the technology acceptance
(George Saadé et al., 2007). The TAM identified that the perceived usefulness and
perceived ease of use predicted the behaviour of the users towards adopting the
technology. It deals with the attitude and user’s feeling either positive or negative,
towards that behaviour so-called adopting the systems or technologies (Sukendro et al.,
2020).
Furthermore, the satisfaction is an important determinant for the e-learning. The
usability of the system and web quality significantly affected the user’s satisfaction on
e-learning (Baturay, 2010) Expectation Confirmation Theory theorized that satisfaction
with a service had positive effects on future intention (Oliver, 1980). Chang, 2013 and
DeLone & McLean (2003) proved that the satisfaction determines users’ continuance
intentions of the e-learning systems. Therefore, the satisfaction has been widely adopted
as an important factor of the system.

RESEARCH METHODOLOGY
Scale Development
This study followed the systematic scale development approach
(Churchill,1979; Netemeyer et al., 2003) to develop a perceived impact of learning and
satisfaction scale. This included (1) item generation, (2) item purification and (3) item
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validation and reliability assessment. Figure 1 provides a graphical representation of
this process.

Figure 1: Scale Development Process
Phase 1: Item Generation
A thorough examination of the literature on perceived impact of learning and
satisfaction was conducted. an initial pool of agree-disagree items was generated. The
review process involved a number of items from past measurements of the research.
Phase 2: Item Purification
The data collection was made by distributing the questionnaires online to
students’ of UiTM Kelantan’s campus. Using convenience sampling, the students
were randomly approached, where they were administered by their lecturer during the
online class for first semester of online classes that were conducted during COVID-19
pandemic. Altogether, 164 responses were deemed appropriate and complete for the
purpose of this study. They were asked to assess their feelings toward impacts and
satisfaction on E-learning on a 7-point Likert scale from 1 (strongly disagree) to 7
(strongly agree).
Phase 3: Item Validation and Reliability Assessment
To further verify the constructs identified in Phase 2, reliability and construct
validation techniques were employed to assess the scale items measuring the impact
and satisfaction’s construct (Ifinedo, 2017). Item validation and reliability assessment
were used to test the convergent, discriminate, and predictive validity of the scale.
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RESULT AND DISCUSSION
This study followed the systematic scale development approach [1] [2] to
develop a host sincerity scale. This included (1) item generation, (2) item purification
and (3) item validation and reliability assessment. Figure 1 provides a graphical
representation of this process.
Results of Phase 2: Item Purification
A total of 164 respondents took part in this study. Majority of the respondents
are female indicated 85.4 percent and 14.6 percent is male. The normality,
multicollinearity and common method variance are discussed in the Table 1.
Table 1: Normality Test
Variables
Perceived Compatibility
Perceived Ease of Use
Perceived Usefulness
Satisfaction
Perceived Impact on Learning
Perceived Enjoyment
Confirmation

Skewness
-.260
-.292
-.417
-.621
-.372
-.492
-.469

Normality Test
Kurtosis
.544
-.637
.223
.304
-.250
.041
.133

Multicollinearity
Tolerance
VIF
.188
5.306
.135
7.422
.106
9.453
.120
8.329
.0.90
.106

11.146
9.314

The analyses showed that all the construct variables, perceived compatibility,
perceived ease of use, perceived usefulness, satisfaction, perceived impact on learning,
and confirmation, are normally distributed based on the value of skewness and kurtosis.
The skewness and kurtosis of all the variable are between -1 and +1. The skewness
values ranged from -0.260 to 0-0.21 and kurtosis values ranged from -0.637 to 0.544
respectively. However, the perceived enjoyment is not normally distributed because the
kurtosis value is below than 1 indicated 0.041. To assess the assumption of
multicollinearity, the value tolerance and VIF is below than 10 for perceived
compatibility, perceived ease of use, perceived usefulness, perceived impact on learning,
and confirmation ranging between 5.306 and 9.314. However, the perceived enjoyment
indicates a serious problem because the value of VIF is greater than 10 (11.146) and
tolerance is below than .1 indicates a serious problem for this variable (Field, 2009).
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Results of Phase 3: Item Validation and Reliability Assessment
Prior to assessing construct validity, non-response bias was tested. Non-response
bias occurs when the number of respondents who responded to the questionnaire is
significantly different from the number of respondents who did not respond in terms of
demography and their perception towards the (Chye, 2004). As the respondents were
from similar type of professions, the non-response bias was expected to be minimal
(Chye, 2004). However, in this study, there is no early and late response groups since
the data collection was completed in a short time of period. Moreover, non-response
bias is not expected when a convenience sampling was utilised in the study (Hulland,
2018). Additionally, the occurrence of Common Method Variance (CMV) was tested.
CMV refers to variance attributed to the measurement method rather than variance
explained by the variables of the study. The Harman single-factor test was used to
address this problem (Podsakoff, MacKenzie, Lee & Podaskoff, 2003). The main idea
of this technique is that if CMV exists, one factor is likely to explain the majority of
variance.
Reliability Test
The analysis for convergent validity can be carried out by examining the
significance of outer loading of indicators and the average variance extracted (AVE) for
each measure. Convergent validity can be established using Partial Least Squares
Structural Equation Modeling (PLS-SEM) by discovering the higher outer loadings. It is
applied to the first-order reflective construct. Under the reflective measurement model,
two types of validity are assessed: 1) Convergent Validity and 2) Discriminant Validity.
Convergent validity is the degree to which indicators of a specific construct converge or
share a high proportion of variance in common (Hair, Black, Babin, Anderson &
Tatham, 2010). As suggested by Hair, Hult, Ringle and Sarstedt (2017), factor loadings
and AVE are used to assess convergent validity. The presentation of results is shown in
Table 2.
The indicator loadings, CR and AVE of the reflective constructs are shown in
Table 2. All the loadings which exceed the recommended value of 0.708 (Hair et al.,
2017) are retained. All the seven constructs meet the threshold values for CR and AVE,
where all CRs are greater than 0.7 and all AVEs are greater than 0.5 (Hair et al., 2017).
It is concluded that the constructs meet reliability and convergent validity requirement
at this stage.
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Table 2: Measurement Model
Construct

Items

Loadings

AVE

CR

Perceived Compatibility

B1
B2
B3

0.946
0.945
0.959

0.899

0.973

B4

0.944

C1

0.902

0.876

0.966

C2

0.937

C3

0.952

C4

0.952

D1

0.954

0.864

0.962

D2

0.952

D3

0.933

D4

0.877

E1

0.962

0.919

0.983

E2

0.953

E3

0.959

E4

0.966

E5

0.954

F1

0.979

0.940

0.979

F2

0.966

F3

0.964

G1

0.961

0.921

0.983

G2

0.958

G3

0.953

G4

0.961

G5

0.965

H1

0.874

0.870

0.964

H2

0.945

H3

0.951

H4

0.958

Perceived Ease of Use

Perceived Usefulness

Satisfaction

Perceived Impact on
Learning

Perceived Enjoyment

Confirmation

Subsequently, discriminant validity of the model is assessed based on HTMT
inference developed by (Henseler, Ringle & Sarstedt, 2015). Table 3 indicates that there
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is discriminant validity between all the constructs where all indicators are highly loaded
on their respective constructs. In other words, there is no issue of high cross-loading
among one another. The result of HTMT inference shows that the confidence interval
does not show a value of 1 on any of the constructs (Henseler et al., 2015), which also
confirms discriminant validity.
Table 3: Discriminant Validity using HTMT
Confirmation

PC

PEoU

PE

PIoL

Perceived Compatibility (PC)
Perceived Ease of Use (PEoU)
Perceived Enjoyment (PE)

0.857
0.917
0.965

0.912
0.845

0.927

Perceived Impact on Learning (PIoL)

0.955

0.871

0.929

0.965

Perceived Usefulness (PU)

0.945

0.922

0.947

0.948

0.981

Satisfaction

0.940

0.805

0.923

0.930

0.929

PU

0.917

Table 4 depicts a method of discriminant analysis by means of comparing the
cross loadings between constructs. Using the cross loadings to assess discriminant
validity, it is important to note that each indicator should load high on its own
constructs but low on other constructs. As indicated in the table, all indicators load high
on its own constructs but low on other constructs. This indicates discriminants validity
is achieved as the constructs are distinctly differ from each other.
Table 4: Discriminant Validity using Cross Loadings
Perceived
Ease of
Use

Confirmation

Perceived
Compatibility

Perceived
Enjoyment

B1

0.793

0.946

0.836

0.786

B2

0.754

0.945

0.798

B3

0.761

0.959

B4

0.804

C1

0.803

C2

Perceived
Impact on
Learning

Perceived
Usefulness

Satisfaction

0.779

0.811

0.741

0.758

0.774

0.816

0.696

0.817

0.757

0.790

0.838

0.724

0.944

0.864

0.810

0.848

0.877

0.803

0.873

0.902

0.812

0.823

0.852

0.773

0.804

0.766

0.937

0.845

0.831

0.822

0.823

C3

0.850

0.823

0.952

0.839

0.836

0.845

0.876

C4

0.815

0.812

0.952

0.853

0.849

0.847

0.863

D1
D2
D3

0.844
0.839
0.867

0.846
0.842
0.840

0.851
0.839
0.854

0.870
0.865
0.859

0.903
0.886
0.903

0.954
0.952
0.933

0.823
0.798
0.871
315
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D4

0.782

0.745

0.799

0.796

0.799

0.877

0.786

E1

0.844

0.734

0.874

0.860

0.865

0.848

0.962

E2

0.872

0.752

0.843

0.879

0.864

0.840

0.953

E3

0.877

0.741

0.857

0.879

0.850

0.842

0.959

E4

0.886

0.778

0.843

0.872

0.870

0.854

0.966

E5

0.876

0.747

0.855

0.874

0.885

0.845

0.954

F1

0.896

0.828

0.867

0.919

0.979

0.930

0.876

F2

0.872

0.798

0.861

0.889

0.966

0.897

0.880

F3
G1
G2
G3
G4
G5

0.899
0.898
0.878
0.888
0.908
0.902

0.824
0.801
0.788
0.795
0.768
0.786

0.867
0.876
0.865
0.844
0.866
0.841

0.925
0.961
0.958
0.953
0.961
0.965

0.964
0.933
0.886
0.894
0.899
0.897

0.906
0.903
0.861
0.886
0.876
0.853

0.873
0.886
0.874
0.848
0.888
0.871

H1

0.874

0.705

0.722

0.774

0.784

0.774

0.733

H2

0.945

0.787

0.830

0.886

0.871

0.848

0.872

H3

0.951

0.778

0.860

0.902

0.877

0.865

0.905

H4

0.958

0.789

0.841

0.909

0.884

0.856

0.869

CONCLUSION
The main objective of this study is to establish a standardised measurement of
students’ perceived impact of learning and satisfaction towards e-learning. Hence, the
determinants of perceived compatibility, perceived ease of use, perceived usefulness,
perceived enjoyment, and confirmation are identified. PLS Algorithm was applied in
analysing the quantitative data. The results satisfy the first measurement that highlight
the relationship between the determinants and perceived impact of learning and
satisfaction. The technology-related factors are among the factors that contribute toward
the satisfaction with online learning such as user-friendliness of the system (Elshami et
al., 2021; Wingo et al., 2017). The e-learning is proved to be helpful and practical
teaching instruments for the curriculum delivery during the COVID-19 pandemic.
Besides, the student enjoyment in experiencing the online learning has been connected
to effective communication and flexibility provided by the e-learning such as use of
technology and compatibility and led to the satisfaction (Alenezi et al., 2021). Nugroho
et al. (2019) found that the perceived impact plays an important role towards the
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satisfaction of e-learning. The determinants as suggested in this study can be further
investigated for the future analyses to identify the student’s satisfaction towards elearning platform used to support the virtual environment of the learning process.
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