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The advent of the 4th industrial revolution has fundamentally transformed various 
aspects of human life. The objective of this study was to examine the influence of 
learning motivation, outcome expectation, and self-efficacy on enhancing the quality of 
online learning in the context of the Fourth Industrial Revolution. The study population 
consisted of 250 individuals from the University of Engineering and Technology Taxila 
(UET) who were participating in the e-learning learning paradigm. Data was collected 
while using an online survey questionnaire. The data was run on Smart PLS 4.0 reveals 
that learning motivation, outcome expectation, and efficacy are important factors in 
assessing the level of education. In addition, it was found that self-efficacy played a role 
in mediating the impact of learning motivation on enhancing the quality of online 
learning. However, in other instances, self-efficacy has a significant effect on maximizing 
the influence on the quality of e-learning. 
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1. Introduction 
 

In the 4th industrial era, the rapid growth of technological systems is growing and have an effect 
on all levels of human activities on daily basis. This epoch saw a surge in the digitalization of 
production [24], which many new trends arose that individuals may not have anticipated and became 
innovations, resulting in a very big business field [13]. This is exemplified through the emergence of 
various systems and applications in the market such as Careem, Uber, and other online applications 
[26].  

Innovation has significantly impacted all fields of employment, particularly the realm of 
education. When the industrial revolution 4.0 era began, it has become both a challenge and an 
opportunity, with the potential to inspire innovation and the establishment of all higher education 
institutions (HEIs) [26], through the use of online distance learning and responding to changes, 
difficulties, and possibilities while taking into consideration social science and humanities [20,22].  
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Distance learning via online learning (e-learning) is one strategy that can be used to execute 
learning in elevated learning [21]. The idea of e-learning refers to a period in which traditional 
educational activities are being transformed into digital forms, both in terms of content and 
processes [14]. As a result, in order to achieve high-quality learning, instructors and students alike 
must possess knowledge and understanding of every step involved in enabling the usage of 
information technology-based learning (IT). In other words, the primary goal of e-learning is to 
improve learning quality [3]. Some people believed that when the physical or face-to-face learning is 
no longer available, it is rather impossible for educators to optimally engage subsequently 
disseminate knowledge and learning through online learning. 

Other issues that must be considered in learning E-Learning include infrastructure and facilities, 
human resources, and the availability of internet networks that allow the implementation of learning 
e-learning. Many elements influencing e-learning must be taken into account to optimize its quality 
[31]. This study identifies the learning motivation, outcome expectation, and self-efficacy variables 
as determinants influencing E-Learning quality. This study will also look at the indirect effect of 
learning motivation and outcome expectation on the quality of E-Learning using self-efficacy as a 
mediator.  
 
2. Literature Review 
 

The ability (competency) or abilities that students should possess after completing a particular 
learning process are, in general, the goal of learning [29]. Additionally, according to [29], the learning 
objectives are related to the ABCD element, which is composed of the following: Audience, Behavior, 
Condition, and Degree. This objective also becomes the primary one that needs to be met when 
learning online. E-learning is a type of remote learning that makes use of computer technology, 
commonly known as the Internet [18]. 

According to [30], one of the advantages of e-learning is the availability of various tools that 
could facilitate and moderate the learning sessions. This will allow instructors and students to easily 
connect online on a regular basis or likewise the communication activities are conducted, without 
being constrained by time, place, or distance. Second, educators and learners can assess one other's 
comprehension of a subject by using online resources or organized, scheduled learning instructions. 
Third, because training related stuff are stored on the computer, they may be studied or reviewed at 
any time and from any location if necessary.  

It is anticipated that as a result of its use, student learning results will be improved by the caliber 
of e-learning. [9] posited that there should be at least two phases to assessing the online learning 
quality, also called e-learning: i) the planning, organizing, or implementation of content in the system 
called Learning Management System (LMS), and (ii) right after the learning process is completed. A 
formative assessment might be introduced between the two periods to assess the ongoing e-learning 
deployment. For instance, in past few years, a tool for assessing the caliber of learning objects known 
as Learning Object Review Instrument (LORI) is developed and introduced [2]. LORI is designed and 
intended to be a tool for evaluating the caliber of multimedia learning materials particularly useful 
for online learning activities.  

While LORI is usually used as an assessment tool for learning objects rather than an evaluation 
tool for the entire program in which the learning object is employed, it does interact with learning 
objectives in its evaluation. Moreover, the quality of learning is determined by and influenced by 
learning motivation [28]. An image of a people or student's power and sincerity in optimizing the 
teaching and learning process is called directly learned motivation. 
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Motivation is one of the elements that impact the realization of the quality of learning, according 
to [11] who lists the components that determine learning quality. It is also anticipated that the 
current learning challenge of e-learning will be able to serve as a powerful learning incentive for 
students, multiplying the advantages of superior learning methods with virtually infinite boundaries 
in terms of content, time, and location [13]. However, because students' motivation to learn opens 
portals, e-learning is not always the best option. As a result, students rarely know the details given 
outside of the designated online time, participate less in penal discussions, online assignments given 
by lecturers, and discover that some answers are simply copied and pasted from friends [28]. 

Outcome expectations are another aspect that might influence the quality of learning online or 
e-learning. Outcome expectations center on students' capacity to fully utilize information technology 
to enhance their understanding of novel approaches to learning. With the use of outcome 
expectations, teachers can inspire and urge their students to learn new things and become involved 
in activities that will help them reach their full potential and, inadvertently, improve the quality of 
the education they receive [16]). It may also indirectly alter students' learning habits and behaviors 
when they switch from traditional to digital formats. It is also highlighted that learning outcomes 
encompass behavioral modifications in the domains of emotional, psychomotor, and outcome 
expectations [30].  

It can be concluded, then, that outcome expectation played a significant role in determining how 
well e-learning is executed [25]. It is claimed by [25] that self-efficacy has a strong relationship with 
the quality of learning. Self-efficacy can be defined as a type of confidence and self-assurance shared 
by all participants in the learning process to guarantee that online learning is perceived as practical, 
helpful, and capable of optimizing learning quality [16]. 

 
2.1 Operational Definition 

 
In this study, quality of online learning or e-learning is defined as the degree to which instructors, 

students, the learning environment, and learning materials work together to create optimal learning 
processes and results in response to the curriculum [24]. While for the second construct namely 
motivation for learning (X1), it is defined as the full psychological drive that resides in a person and 
can inspire them to learn in order to meet the objectives of their studies in the university is known 
as learning motivation.  

Next, the outcome expectation (X2) is known as the ability or outcome projection of the students, 
in this context is the tertiary level students. The three components that make outcome expectation 
load are (1) intrinsic outcome expectation load (also known as intrinsic outcome expectation 
load/IOEL), which is represented by students' capacity to take in and process information (MOEI); (2) 
extrinsic outcome expectation load (EOEL), which is characterized by students' mental effort (UM); 
and (3) constructive outcome expectation load (also known as German outcome expectation 
load/GOEL), which is represented by student learning outcomes [10]. 

Lastly, self-efficacy in students is described as the level of confidence that the students possess 
in their ability to accomplish activities in order to feel motivated, capable, and capable of handling 
any challenges that come their way [25]. In this situation, the tasks pertain to the academic sector. A 
study by [3] have stated the following indicators to describe one’s self-efficacy, namely, i) magnitude 
which is a measure of a person's self-assurance in their capacity to do the work at hand and their 
choice of behavior in response to challenges or the task's degree of difficulty, ii) generality, a measure 
of how each person feels about their capacity to complete tasks in a range of activities, and iii) 
strength, the degree to which personal expectations or convictions are strong. 
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2.2 Theoretical Framework and the Underpinning Theory 
 
The framework for this study, which explains the connection between internal and external 

factors, is presented next. The study hypothesis, which states that there will be both a direct and an 
indirect influence due to intervening variables, is implicitly referenced in Figure 1 (Fig.1.). The 
conceptual framework for the research is as follows: 

 

 
Fig. 1. Path Analysis 

 
Based on the above-mentioned theoretical framework, the study's hypothesis pertains to the 

direct impact of learning motivation, output expectation ability, and self-efficacy on the situation of 
e-learning [16]. Similarly, the study and outcome expectations research hypothesis on self-efficacy 
can be used to express the direct influence. Additionally, learning and output expectation drive have 
an indirect impact on the quality of e-learning, which is mediated by self-efficacy [13].  

Social cognitive theory is used to justify the relationship between the self-efficacy and the quality 
of e learning.  [6] explained that an individual belief in ability to perform the specific task. E-learning 
students have higher Albert Bandura's Social Cognitive Theory is often used to justify the relationship 
between self-efficacy and the quality of e-learning [18]. 

According to [6] theory, people develop self-efficacy through social persuasion, observational 
learning, and personal experiences [8]. Positive experiences with task completion in an e-learning 
environment, exposure to role models that exhibit learning competency, and encouragement or 
feedback from instructors can all contribute to increased self-efficacy. The idea that students who 
believe they can learn and achieve in an online setting are more motivated to learn is the basis for 
the association between self-efficacy and the level of e-learning [31]. 

 
3. Research Methodology 
 

In this study, a quantitative approach is employed using structured questionnaire survey in order 
to meet the set objectives. According to [19][20], questionnaire survey is among the most practical 
and commonly used tool to collect data in research. The quantitative research can be used to 
generalize research findings based on right sampling frame and size [9]. It is added that, for some 
studies, the generalize data (quantitative) used to complement qualitative data for mixed-method 
studies [1,21].  

University of Engineering and Technology Taxila (UET) as one of the public HEIs was chosen as the 
study's subject since it is one of the first academic institutions in Islamabad to adopt remote recovery 
or e-learning. The study's participants were the among those students in the semester 2022–2023 of 
the university’s academic calendar and they are those attended online lectures from various faculties 
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(or schools). Eventually, there are 250 usable responses from the questionnaire survey collected and 
from there, the analysis is conducted accordingly. It is noteworthy to highlight that Google Forms is 
used to create an online questionnaire that is used for data collection. There are four constructs in 
this study: one external variable, online learning quality (Y), and three (two) internal variables, 
namely motivation to learn (X1), outcome expectation (X2), and self-efficacy (X3).  

Using partial least square (PLS) analysis tools for data processing and testing. According to [1][20], 
PLS is a potent analytical technique since it relies on a few presumptions. PLS is the data analysis 
method used in this work, along with Smart PLS Software 4.0. The PLS approach has several benefits 
of its own, such as the ability to employ indicators with category, ordinal scale, intervals to ratios, 
and sample sizes that are not required to be huge, and the ability to use data that is not normally 
distributed multivariate. Though PLS-SEM is typically used to validate ideas. 

 
4. Results and Findings 
 

The purpose of this study's evaluation of the respondent profile was to identify the traits of Taxila 
(UET) students who participated in online learning. The descriptive (frequency) distribution as shown 
in Table 1 and 2 below of described gender and departmental divides respectively in this study. 

 
Table 1  
Descriptive (Frequency) Distribution - Gender 

Description Total population Percentage (%) 
Male 155 66 
Female 95 34 
Total 250 100.0 

 
Table 2 
Descriptive (Frequency) Distribution - Departmental 

Department Data   
Faculty of Basic Sciences 65  26 

Faculties Computer Science  62  24 
Faculty of Engineering sciences  89 35 
Faculty of Management sciences 34  17 
Total  250 100.0  

 
According to the frequency distribution test's overall results, 66 percent of students are male 

they study e-learning. While 34 percent of the remaining students are female. According to the data, 
there is a trend for the same proportion of male and female’s students to participate in learning in 
this study. Furthermore, the Faculty of Basic Sciences and the Faculty of Computer Science each 
accounted for 26 percent and 24 percent of the total number of students who attended E-Learning, 
with the faculty of engineering for 89 percent of the total.  

This accomplishment is a result of students' already strong learning motivation as well as their 
high levels of output expectation and self-efficacy. Accordingly, it has been determined that the 
overall evaluation of all study factors is adequate and of high learning quality. Smart PLS 3.0 (PLS-
SEM) is used to evaluate complex and/or hypotheses in two steps model [20,22]. The outside model 
test is the first step, while the inner model test is the second. Examine the external model associated 
with the evaluation, gauging the degree of validity and dependability. The validity and reliability can 
be assessed of each statement item that makes up the research variable by testing the external 
model associated with the assessment test [20].  
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Conversely, the evaluation of the research hypothesis is connected to the inner model test. 
According to the outcomes of the external model test, all six statement items that make up the 
variable quality of e-learning and self-efficacy have good levels of validity. While learning motivation 
variables resulted in 12 question items with 4 invalid statements, self-efficacy variables resulted in 
20 question items with 8 invalid statements. Path table and table findings for inner are the two 
components that show how to test the inner model related to the evaluation of hypotheses [19][23]. 
These two outputs will clarify the relationship, both directly and indirectly, between exogenous 
variables and exogenous variables (learning motivation, output expectation, and self-efficacy) and 
the variable quality of learning e-learning [23]. Figure 2 (Fig. 2.) shows the PLS-SEM which appeared 
for this study; 

 

 
Fig. 2. Path Analysis 

  
The Inner model's output comes next, from which we will evaluate the direct and indirect 

influence hypotheses using intervening variables. The outcome for inner weights is summarized in 
the table 3 as follows; 
 

Table 3  
Result For Inner Weights  

 
 
 
 
 
 
 
 
 
 
 

Variables   Samples    Statistics   P Values  Hypothesis   

LM-> QOL 0.351 5.519  0.000  Accepted  
OE -> QOL  0.408  6.934  0.000  Accepted  
LM ->SE 0.246  3.585 0.000  Accepted  
OE -> SE 0.152  1.873  0.000  Accepted  
SE -> QOL  0.204  3.364  0.001  Received  
LM -> SE -> QOL 0.051 2.431 0.015  Accepted  

OE-> SE -> QOL 0.031  1.516 0.000 Accepted 
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4.1 The Effect of Learning Motivation on the Quality of Learning E-Learning 
 
The results for inner weights in the above table show that the alpha has a 0.05 small probability 

value, a 5.518 t value, a value P value, or a probability is 0.000, and a 0.35 regression coefficient. 
Thus, it can be said that University of Engineering and Technology Taxila (UET) students' E-Learning 
quality is positively and significantly impacted by their learning motivation. In order for this theory to 
be deemed verified or accepted.  

This suggests that a student's motivation to study plays a significant role in determining and 
facilitating high-quality e-learning experiences. Because the urge to learn might provide someone the 
strength to complete learning tasks. A study outlined by [27] provides support for this finding, stating 
that one of motivation's purposes is to establish the direction of activity, specifically toward the 
objectives to be reached, which are related to the learning quality.  

Additionally, [10] noted that motivation is one of the characteristics that impacts the realization 
of the QOL and that influences the quality of learning. A study carried out by [12] indicates that there 
is a connection between the quality of online learning and learning motivation. The study by [4] which 
also discovered that learning motivation had a major impact on the caliber of e-learning, supports 
this conclusion. 

 
4.2 The Effect of Outcome Expectations on the Quality of Instructional E-Learning 

 
The examination of the data yielded an inner weight value of 0.408, a regression coefficient t 

value of 6.934, and a P value is 0000. In cases where the alpha value of 0.05 or 0.000 is less than 0.05. 
This research suggests that output expectation factors are significant in assessing the e-learning's 
quality for University of Engineering and Technology Taxila (UET) students. In order for this theory to 
be deemed verified or accepted as well.  

The findings of the achievement level evaluation also point to the students' strong output 
expectation abilities and high standards of online education. This indicates that the quality of e-
learning will have an impact on students' capacity to optimize their knowledge based on output 
expectations. According to [3], learning outcomes encompass behavioral modifications in the 
domains of emotional, psychomotor, and outcome expectations. Therefore, it may be concluded that 
output expectation elements play a significant role in determining how well an e-learning program is 
learned. According to research findings, learner-to-content (online) engagement and students' 
perceptions of their output expectations were highly correlated [7]. 
 
4.3 The Effect of Learning Motivation on Self-Efficacy 

 
The data processing while using Smart PLS 4.0 also revealed that learning motivation in students 

in HEI’s helps favorably and considerably to enhance self-efficacy. Where the regression coefficient 
is 0.24, the t count is 3.585, and the P value is 0.000. These findings suggest that learning motivation 
is a component that affects the self-efficacy for students are confidence in their ability to participate 
in e-learning. This indicates that students' self-efficacy and learning motivation represent their own 
personal power, which they can use to optimize the E-Learning process. 

 These findings further support the claim made by [7] claimed that self-efficacy plays a significant 
role in the process of self-regulation, or independence, by influencing the selection of goals and 
anticipated success levels. The hypothesis is aligned with the research conducted by [9], which found 
a substantial association between self-efficacy and learning motivation. 

 



Journal of Advanced Research in Applied Sciences and Engineering Technology 
Volume 42, Issue 1 (2024) 254-264 

261 
 

4.4 The Effect of Output Expectation on Self-Efficacy 
 
Based on the result shown in Table 2, it is suggested that output expectation also has a 

noteworthy and good impact on students' self-efficacy with the university students. The value of the 
t count (t-value) is 1.874, the P-value is 0.062, and the regression coefficient is 0.15. In cases when 
0.062 > 0.05 or the probability value is higher than alpha 0.05. This suggests that, at the level of error 
accepting data is 0.05, students' output expectation ability to raise their self-efficacy did significantly 
contribute to the results.  

These findings also show that student confidence has increased as a result of the ongoing e-
learning implementation. This occurs as a result of students' self-confidence being indirectly 
impacted by the conversion of traditional learning models to online models. This also has to do with 
how proficient and knowledgeable each student is in using various computers and the internet. The 
findings of the respondent's accomplishment level (TCR) evaluation on output expectation and 
student self-efficacy meet good or adequate requirements; however, the hypothesis assessment 
does not provide evidence that the current output expectation can fully impact student self-efficacy.  

In order to maximize online learning, lecturers will need to cultivate students' self-efficacy in the 
future. The findings of this hypothesis are consistent with the findings of previous study [6], 
therefore, the relationship between these aforementioned variables should be seen as instrumental 
in developing positive or quality learning. 

 
4.5 The Effect of Self-Efficacy on the Quality of E-Learning 

 
E-Learning learning shows that self-efficacy has a favorable and noteworthy effect on the 

standard of e-learning learning.  With a t count of 3.365, a regression coefficient value of 0.206, and 
a P value or probability of 0.001, the probability value is tiny at 0.05 or 0.001 < 0.05. Thus, it can be 
said that one significant element that also contributes to raising the standard of e-learning for 
University of Engineering and Technology Taxila (UET) students is self-efficacy. In order for this theory 
to be deemed verified or accepted.  

However, the results of the respondent's level of achievement on students' self-efficacy regarding 
the caliber of e-learning were similarly encouraging and might help with e-learning adoption. This 
finding is consistent with the theory put forth by [7], who claimed that as self-efficacy can affect the 
selection of goals and expected standards of performance, it is a crucial component of the self-
regulation process. Students' learning results and knowledge will both improve with their increased 
confidence, which will ultimately lead to greater learning quality. The study's findings are consistent 
with those of [2] who found that self-efficacy significantly affects how well e-learning is received. 

 
4.6 The Effect of Learning Motivation on the Quality of E-Learning Through Self-Efficacy 

 
This hypothesis seeks to determine how much self-efficacy factors influence learning motivation 

and, in turn, how well E-learning is executed. The findings pertaining to inner weights indicate that 
the self-efficacy variables have the capacity to enhance the impact of LM on the QOL for University 
of Engineering and Technology Taxila (UET) students. With a t count of 2.432, a regression coefficient 
of 0.050, and a P value is 0.015, the probability value is tiny between 0.05 and 0.015 < 0.05.  

Thus, it can be said that students with strong learning motivation will have more confidence in 
their ability to raise the standard of their online education. Put another way, if students can certify 
that they have improved the caliber of their e-learning, the overall impact of learning motivation will 
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be greater. In other words, we need to work on raising our own self-efficacy in addition to learning 
motivation. 
 
 
 
 
4.7 The Effect of Output Expectation on the Quality of Learning Through Self-Efficacy 

 
Lastly, the study's final hypothesis has an aim to evaluate the degree to which SE factors can 

output expectations and influence the improvement of e-learning quality. It is concluded that the 
variables of self-efficacy were unable to significantly improve output expectations influence in 
improving the quality of learning e-learning for students at University of Engineering and Technology 
Taxila (UET) on errors accepted data at 0.05. When the t count is 1.518, the regression coefficient is 
0.031, and the P value, or probability, is 0.130, it indicates that the probability value is more than 
0.05, or 0.130 > 0.05.  

These findings show that in the empowering the knowledge it owned by students, the 
contribution offered to boost the self-efficacy appears to have been unable to significantly improve 
the quality of E learning. As previously said, students who do not all major in computer science have 
a diversity of competencies, which means that their degree of confidence will differ from that of 
students who study computer- or IT-based subjects. 

 
5. Conclusion 
 

It is concluded that, the study's findings indicated that the studied variables namely, learning 
desire, output expectation ability, and self-efficacy could be used to explain and assess the caliber of 
e-learning among tertiary level of studies. This is evident from the clear relationship between learning 
desire, output expectations, self-efficacy, and the caliber of e-learning. However, it also 
demonstrates how learning motivation and output expectations characteristics might account for 
how they affect self-efficacy.  

The results of this study showed empirically that SE considering as mediating variable was only 
able to improve the influence of learning motivation in improving the quality of E-Learning, owing to 
indirect influences. Regarding the impact of output expectations on the caliber of learning, output 
expectations factors in e-learning do not appear to be able to fully optimize their contribution to 
raising the caliber of learning. As previously said, this has to do with the fact that the students 
included in this study's sample differed in their fields of study. 
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