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ABSTRACT

Information and communication technology generate enormous opportunities to learn
education globally. Improvement in technology foster the virtual education that is not bound
to physical classroom and traditional face to face teaching pedagogies. Current study
analyzed the factors influencing the intention to use e-learning among university students.
The data were collected through survey method from the students studying in public sector
universities of Sahiwal district, Pakistan. Random sampling was utilized to get data from
population of study. Structural equation modelling technique was utilized to statistically test
the collected data. Technology acceptance model (TAM) underpinned the theoretical
framework. The results found the significant impact of perceived ease of use and perceived
usefulness on the attitude that leads to improved intentions to use e-learning. The findings of
current study contributed theoretically by extending the TAM theory and practically by
providing guidelines for the administration of universities to consider the importance of
perceived ease of use, perceived usefulness and attitude while improving the usage of E-
learning among students in universities.

INTRODUCTION
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Information and communication technology (ICT) creates lot of opportunities
in business as well as education sector all over the world (Kim & Park, 2018).
The ICT provides alternative to traditional education system through online
learning system (Hasan & Bao, 2020). Students can access online classes
virtually while sitting anywhere without the restriction of physical presence at
same premise. Electronic learning (E-learning) requires internet to
communicate among students and teachers (Samsudeen & Mohamed, 2019).

E-learning covers a broad range of ICT based methods like YouTube, portals,
websites, learning management systems, mobile and web applications. E-
learning enables students, teachers and professionals to equip knowledge
without the limitation of physical boundaries. Many universities across the
globe are providing online courses along with traditional education system.
Despite the numerous benefits of e-learning system students still prefer
traditional education system and less inclined towards e-learning usage.
Hassan and Bao (2020) assert complex technology which is difficult to operate
hinders the usage of system. In developing countries societal groups plays
vital role while choosing any decision. Students have lack of affirmative
beliefs regarding the outcome of e-learning methods in their career.

In Pakistan there are some dedicated public sectors universities were already
providing online and distance learning i.e., Allama Igbal Open University
(AIOU) and Virtual University (VU) (Khan et al.,, 2020). The Higher
Education Commission (HEC), Pakistan continuously bringing new reforms to
improve e-learning education system in higher education institutions. Students
encourage to accept e-learning as an integral part of their lives (Alhumaid et
al., 2020).

Students might face certain problems while integration to use E-learning as an
option to replace the traditional teaching model. The problems might be due to
the negative intentions of students to use and adapt this model of learning in
the future. There is a possibility that students would not have a good
experience of e-learning and they do not prefer E-learning to others.

This study is based on finding answers to these research questions.

RQ1: Do perceive usefulness, perceive ease of use, and the subjective norm
influence intention to use E-learning?

RQ2: Do attitude mediates the relationship between perceive usefulness,
perceive ease of use, and intention to use E-learning?

The next section is incorporated with the literature review, hypotheses
development, and underpinning theory along with the theoretical framework
of the study.

LITERATURE REVIEW

E-learning uses electronic media and devices as their instrument to intensify
accessibility of communication which facilitates to set up a different way of
learning (Krishnan and Husain, 2017). Electronic devices like mobile phones,
tablets, computers enable work through E-learning (Lee et al., 2009). Th usage
of E-learning is linked with the authentic utilization of electronic devices. The
authentic use indicates the behavior while the intention to use indicates the
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attitude (Talukder et al., 2019). Intention to use reflects the behavioural
intention that an individual performs before adopting a certain activity
(Indarsin & Ali, 2017). The technology acceptance model (TAM) explained
by Fishbein and Ajzen in 1975 (Zaineldeen et al., 2020). TAM model also
indicates that behavioral intention has a large impact on attitude towards using
electronic devices (Fishbein & Ajzen, 1977).

Perceive Usefulness and Attitude towards E-learning

The E-learning system can be considered as an effective medium of study
when students realize that outcome of E-learning method is fruitful for them
(Salloum et al., 2019). Literature revealed the relation exist between the
perceived usefulness and attitude towards e-learning (Mahmodi, 2017). Hence,
from the above literature following hypothesis can be derived as:

H1: Perceive usefulness has a significant influence on attitude towards e-
learning.

2.2. Perceived Ease of use and Attitude towards E-learning

Perceived ease of use (PEOU) explains the understanding of learner that it
requires less efforts to use a particular E-learning method and feel comfort to
handle it (Salloum et al., 2019). Tarhini et al., (2017) asserted the positive
correlation between PEOU and intention to use E-learning. Moreno et al.,
(2017) also witnessed the same that PEOU facilities the intentions of a learner
to use E-learning method.

The above mentioned helps to derive following hypothesis:

H2: Perceived ease of use has a significant influence on attitude towards e-
learning.

Subjective Norms and Intention to Use E-learning

Subjective norms (SN) relate to the societal groups and peers influence on the
decision making of an individual belong to that society (Salloum et al., 2019).
In certain situations, individuals act on a certain phenomenon in a particular
way due to the pressure of others’ expectations rather considering own
feelings and beliefs. Ameen et al., (2019) highlighted the linkage of subjective
norms with intentions to use E-learning. From the above-mentioned following
hypothesis can be postulated as:

H3: Subjective norm has a significant influence on intention to use E-learning.
2.4. Attitude towards Intention to Use E-learning

Attitude states the students being optimistic towards the usage of E-learning
and show positive or negative reflections on the way of E-learning that leads
to behavioural intentions (Liaw et al., 2007). Literature reveled the importance
of learner’s attitude towards using the E-learning method. The above literature
derived the following hypothesis:

H4: Attitude has a significant influence on intentions to use E-learning.

Mediating role of attitude
In literature, attitude is used to measure a person’s decision that is linked with

three factors: perceived ease to use, perceived usefulness, and perceived trust
(Indarsin & Ali, 2017). Attitude plays a significant role to affect student’s
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learning in the classroom by influencing a student's intention to use E-learning
(Hussein, 2017). Technology Acceptance Model (TAM) creates a linkage
between attitude and Perceived Ease of Use and Perceive Usefulness. Studies
on technology adoption have planned attitude as an essential forecast that
revealed user's positive attitudes will guide to higher intention to use E-
learning. Following the above-mentioned following hypothesis can be stated
as:

H5: Attitude mediates the relationship between perceived usefulness,
perceived ease to use and intentions to use E-learning.

Underpinning theory: Technology Acceptance Model (TAM)

Davis (1989) presented the Technology Acceptance Model (TAM) that used in
literature frequently to evaluate the acceptance level of a certain technology
among users. Recent studies on E-learning also utilized the TAM as their
underpinning theory to examine the intentions to use e-learning among
learners of different contexts. Present study also employed the TAM as
underpinning theory of its research framework to analyze the explained
variance of exogenous variables on the endogenous variable of intentions to
use E-learning among students in public higher education institutes.

METHODOLOGY
Theoretical Framework

The research framework of current study as shown in Figure 1 depict the
perceived usefulness, perceived ease to use and subjective norms as
exogenous Vvariables while attitude and intentions to use E-learning as
endogenous constructs. Moreover, attitude act as a mediator between the
relationship of perceived usefulness and intentions to use E-learning and
relationship of perceived ease of use and intentions to use E-learning.

( . ) Subjective
Perceived

Usefulness

N——

Norms

R
Perceived Intentions to

Ease of use »  Attitude Use E-

learning

Figure 1: Theoretical Framework
Data collection and sampling

The data in the present study were collected through close ended
questionnaires that were distributed personally to the students at public sector
universities in Sahiwal district, Punjab Pakistan. The minimum sample size
was 129 calculated using G* Power with a medium effect size of 0.15 and a
confidence interval of 95%. Meanwhile, previous literature depicted a low
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response rate in developing countries using a survey method, that is less than
50%. Due to this reason, the sample size has been increased and 400
questionnaires sent for getting an adequate response rate. After initial
screening, a total of 220 responses was retained for the analysis of data.

Instrument development

The first section of the questionnaire examines the personal information of
respondents including gender, age, e-learning experience and qualification. In
the next section, respondents were asked to rate perceived usefulness,
perceived ease of use, attitude, subjective norms and intentions to use e-
learning. Items were adopted from the literature, as shown in Table 1. The
survey instrument followed a 5-point Likert scale ranging from strongly agree
(01) to strongly disagree (05).

Table 1 Operationalization of variables

Variables ltems | AVE |CR References
Intention to use E-|4 0.623 |0.868 | (Kim & Park, 2018)
learning

Perceived usefulness 3 0.731 | 0.920 | (Leeetal., 2009)
Perceived ease of use 3 0.753 [ 0.900 | (Lee etal., 2009)
Subjective norm 3 0.733 | 0.890 | (Lee etal., 2009)
Attitude 3 0.724 | 0.910 | (Lee etal., 2009)

Statistical tool for data analysis

The present study examines the variance through the exogenous variables
towards the intentions to use e-learning among students in public sector
institutes. Structure equation modelling (SEM) is a suitable technique where
the research is exploratory and predictive in nature. For the analysis of
demographic data, SPSS software used to analyze the frequencies and
percentage of respondents’ demographic variables. Hypotheses testing done
through SmartPLS v3.0 software to examine the effect of predictors on the
criterion variable of intention towards e-learning usage.

ANALYSIS AND FINDINGS
Multivariate Skewness and Kurtosis

The present study assessed the multivariate skewness and kurtosis before
further analysis through web power application software available at
https:webpower.psychtsat.org/models/kurtosisi suggested by Sarstedt et al.
(2017) and Cain et al. (2017). After analysis results depicted that data were not
multivariate normal, Mardia’s multivariate skewness and kurtosisi were
(b=55.28, p<0.01) and (b=357.20, p<0.01) respectively. Hence, current study
uses PLS-SEM by smartpls software due to multivariate normality issue.
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Respondent Profile

The demographic analysis depicted male participants have higher response
rates with 52.4% as compared to the female at 47.6%. The age of respondents
illustrated that the majority 42.9% belonged to the age bracket of 18-20 years
about 38.4% of respondents have age bracket of 21-23 years, 18.7% are age
bracket of 23 and above years.

The education variable reflected that most respondents were studying in
bachelor program comprising 60.6%, respondents studying in master program
were 39.4% who filled the questionnaire. Majority of respondents almost
54.8% had 1-3 months' experience of using e-learning, 30.5% had 4-6 months
experience of using e-learning, while 14.7% had more than 6 months
experience of using e-learning.

Assessment of measurement model

Sixteen items are used to measure five constructs in the current study, and that
comprises the outer model where items stated as indicators while constructs
are denoted as latent variables. Confirmatory Composite Analysis (CCA) is
performed through Partial least squared structural equation modelling (PLS-
SEM) using SmartPLS software (Hair et al., 2020) for measurement model as
shown in Figure 2. All constructs are reflective as adopted through literature
and in reflective measurement model the criteria to measure internal
consistency by composite reliability (CR), the convergent validity of latent
variable through average variance extracted (AVE). While discriminant
validity measured through Fornell and Larcker method (Fornell & Larcker,
1981).
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Results of measurement model using PLS algorithm in SmartPLS shown in
Table 3 that items loadings of each item greater than 0.40 that represents
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Figure 2: Measurement Model
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indicator reliability while CR value of all constructs is greater than 0.70 that
represents internal consistency in the model. Furthermore, the AVE of each
construct is greater than 0.50, showing that the model is convergent valid.

Table 3: Assessment Results for the measurement Model

Construct Items Loadings | CR AVE
Perceived Usefulness (PU) PU1 0.737 0.836 | 0.630
PU2 0.859
PU3 0.779
Perceived ease of Use (PEOU) | PEOU1 0.823 0.822 | 0.607

PEOU2 0.744
PEOU3 0.768

Subjective Norm (SN) SN1 0.756 0.827 |0.614
SN2 0.801
SN3 0.792

Attitude (ATT) ATT1 0.793 0.868 | 0.687

ATT?2 0.866
ATT3 0.826

Intention to use e-learning (IE) | IE1 0.771 0.889 | 0.667
IE2 0.866
IE3 0.805
IE4 0.821

Discriminant validity measured in the present study by using Fornell and
Larcker's criterion, which is a well-known method to measure how constructs
are distinct from each other in a model. Fornell and Larcker (1981) criterion
stated that the square root of AVE comes in diagonal place, and it should be
higher than the other constructs correlation values. Moreover, the results in
Table 4 show that all diagonal values are higher than the corresponding
correlation values which reflects the model is highly discriminant valid.

Table 4: Discriminant Validity Matrix using Fornell and Lacker's Criterion

ATT |IE PEOU | PU SN

Attitude (ATT) 0.829

Intention to use e-learning (IE) | 0.543 | 0.817

Perceived ease of Use (PEOU) | 0.635 | 0.614 | 0.779

Perceived Usefulness (PU) 0.651 |0.650 |0.687 |0.794

Subjective Norm (SN) 0.723 | 0.588 |0.644 |0.691 |0.783

Structural Model

The inner model comprises the relationships between constructs, including
exogenous and endogenous, which is also termed as a structural model. In this
study, two constructs attitude and Intention to use are endogenous while others
are exogenous there are four direct relationships which are hypothesized from
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H1 to H4 as mentioned in literature section above. The bootstrapping
procedure has been adopted to approximate normality by taking subsample
and measure structural model using variance-based PLS-SEM technique
through SmartPLS software as shown in Figure 3.

PUT
11156

PUZ 44615 IE1
21,065 2o

» 6.057 1:9:—*— &2

4758 IE4

PEUT
25.167 22.709 r@ p 26740

PELR 15129{0 / \ 5737
20026

PEU3 ‘ ‘ A3 ‘ %

:

! . ll..; ! .
[*
=1

PECQU SH1

16.442
15.845 SN2
24824

w
o

N
Figure 3: Structural Model
Assessment of structural model

Table 5 shows that all results of all direct relationships of current study.
Hypothesis 1 proposed that perceived usefulness is significantly associated
with Attitude. Figure 3 and Table 5 demonstrates a significant positive
association between perceived usefulness and Attitude towards E-learning at
(B= 0.408, t= 6.057, p-value< 0.05) supporting hypothesis 1. Hypothesis 2
postulates that Perceived ease of use has a significant influence on Attitude.
Figure 3 and Table 5 demonstrate a significant association between Perceived
ease of use and Attitude towards E-learning at (f= 0.355, t= 4.758, p-value<
0.05) supporting hypothesis 2. Hypothesis 3 articulated that Subjective Norms
has significant association with intentions to use E-learning. Figure 3 and
Table 5 demonstrate a significant association between Subjective Norms and
intentions to use E-learning at (B= 0.410, t= 5.737, p-value< 0.05) supporting
hypothesis 3. Hypothesis 4 postulated that Attitude has significant association
with intentions to use E-learning. Figure 3 and Table 5 demonstrate a
significant association between Attitude and intentions to use E-learning at
(B= 0.247, t= 3.136, p-value< 0.05) supporting hypothesis 4. The R? value of
0.491 and 0.375 are higher than 0.26 value, as suggested by Cohen (1988)
indicates that the current model is substantial. The value of Q2 of Intention to
use E-learning is 0.242, and attitude is 0.327are considerable above zero cut-
off value that shows the model is predictive relevance.
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Table 5 Hypothesis Testing (Direct Relationships)

Hypothesis Relationship ~ Std. Beta Std. Error Tvalue P Values 2.50% 97.50% Decision R?
H1 PU->ATT 0.408 0.067 6.057  0.000 0.277  0.535 Supported

H2 PEOU -> ATT 0.355 0.075 4.758  0.000 0.191 0.484 Supported 0.491
H3 SN -> IE 0.410 0.071 5.737  0.000 0.272  0.552 Supported

H4 ATT -> |IE 0.247 0.079 3.136  0.002 0.090 0.383 Supported 0.375

Mediation Analysis

Current research utilized the bootstrapping method to examine the indirect
effects recommended by (Preacher & Hayes, 2004) where a single inferential
test of indirect effect is required. The bootstrapping analysis results shown in
Table 6 represents the indirect effect (f=0.101) is significant with a t-value of
2.672 of hypothesis 5. The indirect effect confidence interval bias-corrected
[LL=0.035, UL=0.185] does not straddle a zero in between indicating that
Attitude has significantly mediated the relationship between perceived
usefulness and intentions to use E-learning supporting the hypothesis 5. While
the indirect effect (B=0.088) is significant with a t-value of 2.278 of
hypothesis 6. The indirect effect confidence interval bias-corrected
[LL=0.024, UL=0.166] does not straddle a zero in between indicating that
Attitude has significantly mediated the relationship between perceived ease of
use and intentions to use E-learning supporting the hypothesis 6.

Table 6: Hypothesis Testing (Indirect Relationship)

Hypothesis | Relationship | Std. Std. | T 2.50% | 97.50% | Decision
Beta | Error | value
H5 PU->ATT - | 0.101 | 0.038 | 2.672 | 0.035 | 0.185 | Supported
> |E
H6 PEOU  ->|0.088 | 0.038 |2.278 | 0.024 | 0.166 | Supported
ATT > IE

DISCUSSION AND CONCLUSION

The present study utilized the theory of technology acceptance model (TAM)
to analyze the influence of perceived usefulness, perceived ease to use,
subjective norms through mediating impact of attitude towards intention to use
E-learning. Current study examined total six hypotheses, out of six hypotheses
four were direct hypotheses and two were indirect hypotheses that measure the
mediating impact of attitude between exogenous constructs and intensions to
use E-learning. The results of the current study revealed that perceived
usefulness has a significant influence on attitude towards E-learning.
Literature also witnessed the same results (Hsia et al., 2014; Mahmodi, 2017).
Moreover, these results depicted that perceived ease to use has a positive
effect on attitude towards E-learning. These results are consistent with the
previous literature (Salloum et al., 2019). Moreover, subjective Norms found
significant effect on attitude towards E-learning that consistent with findings
of Ameen et al.,, (2019). The results revealed that attitude plays a vital
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mediator role between perceived usefulness and intentions to use E-learning as
well as between perceived ease of use and intentions to use E-learning. The
outcome of the indirect hypotheses also synchronized with the existing
literature (Fisk et al., 2011).

The present study has numerous implications. First, the result of this study
shows that the unified model supports all the hypotheses, and the current study
has analyzed a mediated model using TAM theory. The current study
contributes to the mediated impact of attitude between perceived usefulness,
perceived ease of use, and intentions to use e-learning. Second, the present
study was carried out in a developing country i.e., Pakistan. Pakistan is the 5th
largest country population-wise and e-learning still at infancy stage in
Pakistan. so, current study provides valuable insights regarding e-learning
growth in the developing country context. In the end, all stakeholders
including get benefited from findings of present study to understand the
determinants that influence the usage of E-learning. Policymakers make good
use of entertainment-and-learning, quizzes, and innovative approaches to
increase more interest in the learning process that improve the ease of use and
perceived usefulness. Additionally, the director can build an online data
communication channels to promote student's relationships and social
connections that build their subjective norms and attitude towards E-learning.

LIMITATIONS AND FUTURE RESEARCH RECOMMENDATIONS
The current study has certain limitations. The first issue is the common
method biases effect as all questionnaires were filled from the same
respondent. The predictor and dependent variables must be analyzed from
different respondent's perspectives to limit the issue of common method biases
in the survey. Further studies may include two levels of responses; one may be
from teachers and others from students. Second the generalizability of the
result is limited due to data collected only from Pakistan. Future research can
consider data collection from different country for cross country comparison.
Third, current study only considers mono data collection method, survey
through a close-ended questionnaire. The future researcher can consider mixed
methods for data collection including interviews. Moreover, present study
utilizes the cross-sectional data which has been taken in one-shot through a
sample of students at Public Sector University. A future investigator can use
longitudinal data for in-depth findings. The final limitation current study uses
the mediating variable of attitude to find intentions of E-learning usage among
students. A future researcher can use another mediating variable instead of an
attitude to better understand the intentions to use E-learning.
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