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Abstract: The COVID-19 pandemic brought about considerable detrimental effects on higher ed-
ucation, especially in developing countries. Ironically, it also contributed positively towards one
sustainable development goal (SDG4) through advancement in technology, particularly the imple-
mentation and use of digital technology among academics and students. This study focused on the
analysis of rural-based universities’ faculty members’ satisfaction with e-learning by seeking answers
to two research questions: (1) what are the factors that influence faculty members’ satisfaction with
e-learning, and (2) is there a significant difference between instructors’ and students’ satisfaction
with e-learning? A combination of the expectation confirmation model (ECM) and the technology
acceptance model (TAM) was employed to develop the users’ satisfaction model (USM). A survey
design was used in which quantitative data were gathered using a 7-point Likert scale questionnaire.
The data were analysed using partial least squares—structural equation modelling, with the help of
SmartPLS3. The results showed that 81.9% of the variance in faculty members’ satisfaction with e-
learning can be attributed to the seven factors of the model. Multigroup analysis also showed that the
USM may be used to predict and explain faculty members’ subgroups’ satisfaction with e-learning.

Keywords: faculty members; expectation confirmation model; technology acceptance model;
undefinedusers’ satisfaction model; sustainable development goal

1. Introduction

Unquestionably, the COVID-19 pandemic has had a significant and global impact
on social, economic, and cultural life. Most industries, including higher education, were
severely impacted, except for essential services such as healthcare, military, and policing.
The higher education sector experienced significant challenges due to the pandemic, caus-
ing adverse impacts [1], but this has also contributed towards the sustainable development
goals (SDGs), particularly in developing nations. These circumstances provided a critical
window of opportunity for the reformulation of higher education teaching, particularly
with the implementation and use of digital technology among academics and students [2].
By using digital technology in education, developing countries can fulfil SDG 4, which
calls for “ensuring inclusive, equitable, and quality education and promoting opportunities
for lifelong learning for everyone” [3]. Digital technology can help to increase access to
education [4], especially for people living in remote or underserved areas. Online learn-
ing platforms, educational applications, and other digital tools can provide educational
resources to anyone with an Internet connection regardless of their location [3]. Moreover,
digital technology can help to improve the quality of education by providing interactive
and engaging learning experiences [3]. Furthermore, digital technology can help to promote
inclusivity by making education more accessible to students with disabilities [4]. Assistive
technologies such as screen readers, speech recognition software, and closed captioning
can help to remove barriers to learning for students with disabilities. Additionally, digital
technology can help to promote lifelong learning by making education more flexible and
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accessible [5]. Online courses and self-paced learning modules can allow people to continue
learning throughout their lives, even after they have completed formal education [3].

Without warning or training sessions, lecturers and students were forced to abruptly
convert from face-to-face to e-learning [6,7]. This abrupt change led universities in develop-
ing countries that had previously resisted or been sceptical about e-learning to adopt it [1].
For most developing countries, the COVID-19 pandemic provided a chance to advance
sustainable teaching and learning in higher education through e-learning. E-learning is
viewed as the future of education and has established itself in higher education to support
face-to-face instruction and encourage self-directed learning [6,8]. It has therefore become
a fundamental component of higher education systems in developing countries [8]. Fur-
thermore, universities in developing countries have realised the benefits that e-learning
brings; therefore, it should continue to be used even after the pandemic [7].

However, whether universities in developing countries will continue using e-learning
after the pandemic or not has yet to be seen. While initial acceptance is critical for the success
of any information system [9], its long-term viability and ultimate success depends more
on continued use than on initial adoption. Post-adoption intentions of users are the critical
indicators of e-learning success [7,10]. User satisfaction and continuous use of the system
are good measures of system success [11]. Studies suggest that user satisfaction is a crucial
factor that determines the continuous use of educational technologies, with satisfaction
seen as the key to attracting and retaining a foundation of devoted, long-term users of
these technologies [8,12]. Based on these findings, it can be concluded that user satisfaction
is essential for the continued use and success of educational technologies. Consequently,
in the post-COVID-19 pandemic era, discussing how satisfied faculty members are with
e-learning encourages its continued use, which in turn helps developing countries achieve
their SDGs.

The universities in developing countries adopted e-learning to cover course material
and continuous assessments [7]. Some of these universities’ primary goals are to pro-
vide students with worthwhile learning experiences and to increase their satisfaction [13].
Students’ satisfaction, staff members’ satisfaction, accessibility, learning efficacy, and cost
effectiveness are the five pillars of excellence in e-learning [14]. As a result, faculty mem-
bers’ satisfaction must be taken into account when evaluating how effective an e-learning
is because it will increase levels of involvement, motivation, learning, and achievement.
Additionally, faculty members’ satisfaction with e-learning is an indicator of the technol-
ogy’s success [11]; yet, very few studies have focused on their satisfaction with e-learning.
Previous research on e-learning has mainly focused on the technical aspects of information
technology, neglecting the social and perceptual dimensions of the phenomenon [12]. In par-
ticular, the attitudes and beliefs of faculty members towards e-learning have received scant
attention. However, a thorough understanding of the important factors impacting faculty
members’ satisfaction with e-learning from multiple angles can assist, build, and improve
e-learning environments and the effective and successful usage of these environments.

Although some researchers have investigated the factors that affect instructors’ [15,16]
and students’ [17,18] satisfaction with e-learning, this approach tends to limit cross-group
comparisons and overlook the potential insights that could be gained from analysing
multiple groups together. As a result, the overall understanding of e-learning could be
incomplete. Furthermore, rather than considering the entire ecosystem and all relevant
stakeholders, previous researchers have tended to oversimplify the complex technological
intervention of e-learning by focusing on a single stakeholder within the university context.
It should be noted that the majority of these studies were conducted in developed countries,
which limits the generalisability of the findings to developing countries. To address this
gap in the literature, the present study aims to address the following research questions:

1. What are the factors that influence faculty members’ satisfaction with e-learning?
2. Is there a significant difference between instructors’ and students’ satisfaction
with e-learning?
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2. Literature Review
2.1. E-Learning

In broad terms, e-learning is learning facilitated and supported by information com-
munication technologies. E-learning is defined as the use of electronic media for a variety
of learning purposes that range from add-on functions in conventional classrooms to full
substitution of the face-to-face meetings by online encounters [19]. E-learning can also
be defined as “ ... technology-based learning in which learning materials are delivered
electronically to remote learners via a computer network” [20]. E-learning is “ ... learn-
ing experiences in synchronous or asynchronous environments using different electronic
devices (e.g., mobile phones, laptops, etc.) with internet access” [21]. Under these envi-
ronments, students can be anywhere (independent) to learn and interact with instructors
and other students. From these definitions, we can learn two main types of e-learning:
synchronous or asynchronous. Synchronous e-learning is one that allows students to take
advantage of real-time learning possibilities and communicate with their instructors right
away in a scheduled, live virtual class using software such as Zoom, Google Meet, Microsoft
Teams, etc. [19]. Faculty members need to be online at the same time. On the other hand, in
asynchronous e-learning, students can learn and download pre-loaded course materials at
any time [20]. Therefore, there is no requirement for faculty members to log in at the same
time. In all these definitions, we can also learn that access to the Internet and devices plays
important role in enabling e-learning.

Instructors consider several essential elements as necessary for e-learning, such as
delivering the learning material, managing the lesson, engaging with students, motivating
learners, monitoring progress, and evaluating outcomes [19]. The need to support teaching
and learning online popularised e-learning in developing countries during the COVID-19
pandemic, where national lockdowns were the order of the day. Reduced education ex-
penses, timely and high-quality information, flexible accessibility, and the versatility of
education for everyone’s convenience are all benefits of e-learning that universities in
developing countries realised during the COVID-19 pandemic [1,19]. By utilising mod-
ern technologies, e-learning creates passion, inspiration, motivation, and a willingness
to learn [20]. Similarly, utilising e-learning in developing nations promotes continuous
learning, involves students, and grants them access to educational resources they may not
have [22]. This contributes to lifelong learning. Universities have also realised that through
the use of e-learning, they can attain SDG4 by providing students with inclusive, equitable,
and quality education [1].

2.2. Challenges of E-Learning Adoption in Developing Countries

Prior to the pandemic, developing countries were struggling to catch up with their de-
veloped counterparts in terms of e-learning adoption. Several studies have identified unsup-
portive government as a barrier to e-learning adoption in developing countries [17,19,23].
In Tanzania, for example, insufficient government backing and a lack of infrastructure
were identified as the key barriers to e-learning implementation [23]. Similar concerns
were also reported in Bangladesh [19] about the slow adoption of e-learning as linked to
insufficient technological resources and the unwillingness of the government to prioritise
digital transformation. The government’s ambivalent commitment to enhancing education
is to blame for the country’s delayed acceptance of e-learning [17].

Some studies consider the lack of technological skills that can support e-learning as a
hindrance to the adoption of e-learning [17,23-25]. For instance, in Yemen, one significant
factor that affects teachers’ usage of e-learning in a blended learning context is their lack
of experience in online education [25]. Poor teacher training is a contributing factor to the
sluggish uptake of e-learning [24]. E-learning requires technology capabilities from both
teachers and students, which are currently lacking [17,24,25].

Another factor limiting the adoption of e-learning in developing nations is the lack
of devices and unreliable Internet access [22,25,26]. In rural areas of South Africa, most
students do not have laptops and/or tablets that can support e-learning [22]. In Libya, most
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students have smartphones that have smaller screens and low storage capabilities, making
it difficult to effectively support e-learning [26]. Erratic Internet connectivity has been
blamed for the snail-pace adoption of e-learning in developing countries [25]. Additionally,
in most rural areas, the Internet is too weak to download documents [22,25].

Culture and conflicts are barriers to the adoption of e-learning in developing coun-
tries [17,27]. In Nigeria, the menace of Boko Haram, ethnic crises, and clashes between
herdsmen and farmers may be a stumbling block for the adoption of e-learning [17]. Ad-
ditionally, different cultural backgrounds and languages contribute to the resistance of
e-learning adoption [17]. These observations confirmed the results of a prior study [27]
that the biggest obstacles to implementing e-learning in Tanzania include culture, uneven
information literacy levels, and unfavourable e-learning environments.

Researchers studying the factors influencing teachers and students in South Africa to
use technology in the classroom came to the conclusion that the attitudes of the teachers
and students play a significant role [28]. The adoption of educational technologies is not
entirely dependent on the technology, government support, availability of resource, and
culture but also on teachers’ and learners’ attitudes towards its use [28]. Based on the
challenges discussed thus far, one might draw the conclusion that developing nations
should not slavishly copy developed countries’ technology adoption strategies due to the
enormous technological divide, disparate attitudes, and diverse cultures.

2.3. Factors That Influence Instructors’ Satisfaction with E-Learning

Studies have shown that teachers’ satisfaction with technology in the classroom is
influenced be their self-efficacy [29]. The ability of instructors to deal with technological
challenges and a validation of their confidence in employing technology in their teaching
have been found to be key factors in their satisfaction with the utilisation of technology [30].
Perceived usefulness and perceived ease of use were also reported to be among the factors
that influence instructors’ satisfaction with e-learning [29]. These include information
quality, system quality, and service quality, which all influence lecturers” satisfaction [31].

The technology acceptance model (TAM) and the theory of planned behaviour were
combined to explain lecturers’ satisfaction with e-learning [32]. The results showed that
lecturers’ satisfaction with e-learning was significantly influenced by their attitude towards
e-learning, subjective norms, perceived behavioural control, and e-learning system features.
The expectation confirmation model (ECM) was extended to explain lecturers’ continuous
use of e-learning [30]. The results showed that lecturers’ expectations, perceived ease of
use, and preparedness had a direct influence on satisfaction. Culture was also found to
correlate strongly with lecturer’s satisfaction with e-learning [33]. Perceived enjoyment was
also reported to have a significant influence on satisfaction [32]. The effort needed to learn
to use e-learning played a very important role on instructors’ satisfaction [16]. Intrinsic and
subject norms had strong positive influence on lecturers’ satisfaction with e-learning [15].

2.4. Factors That Influence Students’ Satisfaction with E-Learning

In Serbia, the perceived satisfaction of students in an e-learning framework under the
headings of “teacher, course, technology, and environment” was examined [34]. The study
discovered that rapid teacher responses, high-quality technology, reliable Internet, a variety
of assessments, and user interaction within the online environment are the key factors
that significantly influence students’ satisfaction with e-learning [34]. Constructs were
combined from the TAM [31,35] and information systems success model [36] to develop
with a hybrid model to explain students’ actual use of the Sakai learning management
model. The results showed that system quality, information quality, and service quality are
antecedents of satisfaction [31].

A novel model was developed using constructs such as computer self-efficacy, metacog-
nitive strategies, goal setting, environment structuring, and social dimension to describe
students’ satisfaction with e-learning [13]. According to the findings, goal setting, environ-
ment structuring, social dimension, and metacognitive strategies are all effective predictors
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of student satisfaction [13]. Computer self-efficacy was found to not have a direct effect
on students’ satisfaction [13]. Students” satisfaction was found to be well predicted by
perceived attitude towards e-learning, perceived usefulness, confirmation, achievement
value, intrinsic worth, perceived social impact, utility value, perceived simplicity of use,
and task-technology fit [37].

To explain students’ continuous use of e-learning, the ECM with the constructs of the
TAM and the theory of planned behaviour was extended [38]. The findings corroborated
another study [9] that indicated that consumers’ satisfaction with an information system is
predicted by confirmation and perceived usefulness [38]. The ECM was also extended to
explain student nurses’ continuous use of blended e-learning [39]. The findings revealed
that information quality, system quality, support service quality, and instructor quality all
significantly contribute to perceived usefulness, confirmation, and flow, which together
explain nurses’ satisfaction with the use of the blended e-learning system [39].

2.5. Difference between Instructors” and Students’ Satisfaction with E-Learning

During the COVID-19 pandemic in South Korea, the ECM was extended to explain in-
structors” and students” satisfaction with e-learning [10]. The researchers added constructs
such as risk perception, social distancing intention, social distancing attitude, and attitude
toward the ECM. The results showed that there was a significant difference between instruc-
tors” and students’ path coefficients on the following paths: risk perception to satisfaction,
social distancing intention to satisfaction, and perceived usefulness to satisfaction [10]. The
study found no significant difference between students’ and instructors’ path coefficients
on the following paths: confirmation to satisfaction and attitude to satisfaction [10].

In another study [37], a qualitative approach was used to find factors that influence
instructors and students to continue utilising e-learning. The results indicated that the
main factors influencing the instructors’ satisfaction with e-learning are information quality,
task—technology fit, system quality, confirmation, usefulness, attainment value, and utility
value. The students’ satisfaction was influenced by information quality, task—technology fit,
system quality, utility value, and ease of use. Since the study was qualitative in nature, it
was not possible to establish if there was any significant difference between students” and
instructors’ satisfaction.

3. Theoretical Framework

This study used a combination of the ECM and the TAM to explain faculty members’
satisfaction with e-learning. Some of the constructs used to extend this combination
were also borrowed from the information systems success model and the community of
inquiry theory. Such combinations were meant to strengthen the explanatory power of the
developed model in this study.

3.1. Expectation Confirmation Model

The ECM was developed to explain users’ continuous use of information systems.
The model is composed of four constructs, namely perceived usefulness, confirmation,
satisfaction, and continuous use intention [9]. Confirmation is defined as “users’ perception
of the congruence between expectation of online banking division use and its actual
performance” [9]. Perceived usefulness is defined as “users’ perception of the expected
benefits of online banking division use” [9]. Satisfaction is described as “users’ affect
with (feelings about) prior online banking division use”, while continuous use intention
was described as “users’ intention to continue using online banking division” [9]. The
ECM posits that confirmation predicts satisfaction and perceived usefulness. Perceived
usefulness has a direct effect on continuous use intention and satisfaction. Satisfaction is an
antecedent of continuous use intention.

This study used the ECM because it was confirmed by prior studies to be robust in
explaining users’ satisfaction and continuous use intention in different contexts [6,8-10,13].
For example, Ansong-Gyimah [8] extended the ECM to explain students’ satisfaction and
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continuous use intention of Google Classroom. Bhattacherjee [9] used the ECM to explain
users’ continuous use intention of online banking division. Jo [10] and Puska and Puska [13]
used the ECM to explain students’ satisfaction and continuous use of e-learning. The ECM
was also used to explain users’ satisfaction and continuous use of online learning [6]. The
ECM also offers the foundations for post-adoption behaviour, into which context-related
constructs can be incorporated to create context-related models, which can be used to
explain users’ satisfaction and continued use of the technology in question [7,38,40].

3.2. Technology Acceptance Model

The TAM was developed to explain an individual’s acceptance of an information
system [35]. Actual use, behavioural intention, perceived attitude, perceived usefulness,
and perceived ease of use are the five primary constructs that make up this framework [35].
The two fundamental pillars (perceived usefulness and perceived ease of use) of users’
acceptance of a new technology are influenced by outside factors [22]. The TAM does not
provide these external variables. The TAM is considered robust and is the most-used model
to explain the pre-acceptance behaviour of users towards a new system [22,28].

4. Conceptual Framework

This study is based on a hypothesised model called the user satisfaction model (USM),
which is based on the combination of the ECM and the TAM. However, the construct of
continuous use (found in the ECM) is not included in USM because the goal of the USM is to
explain users’ satisfaction and not their continuous use. From the ECM, this study adapted
perceived usefulness and satisfaction. However, our point of departure is the construct
confirmation found in the ECM. In our hypothetical model, i.e., the USM (Figure 1), the
construct confirmation (found in ECM) is replaced by a number of pre-adoption factors.
These pre-adoption factors are selected TAM variables, namely perceived ease of use and
perceived usefulness, together with some external factors.

| Confirmed
l " usefulness l
Confirmed
expectation Satisfaction
| Confirmed T
> ease of use

Figure 1. Conceptual Framework for The User Satisfaction Model.

In making a decision, i.e., either a positive or negative confirmed expectation, users
go through the following five steps: First, prior to use, users of educational technologies
establish their initial expectations for a given tool (perceived expectation). Initial expecta-
tion offers the baseline, which users again evaluate to determine their evaluative response.
Second, they put the technology to work for a while. Third, they form a perception of what
the system can actually deliver (actual “performance”). Fourth, they make a comparison
between what they had expected (perceived expectation) and what the educational tech-
nology actually provides (actual “performance”). The response might be positive, neutral,
or negative. For instance, students have expectations on how well the e-learning system
functions (perceived system quality expectation). After using e-learning for some time,
they develop a perception of the quality of the system (actual system quality). If the actual
system quality is better than their perceived expectations, then there is a positive confirmed
system quality; otherwise, there is a negative confirmed system quality.
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Positive confirmed system quality = actual system quality—perceived system quality
expectations (where actual system quality > perceived system quality expectations), and
the opposite is true.

Fifth, the level of confirmed expectation influences the usefulness, ease of use, and
satisfaction with the educational technology.

This study proposed that the USM is comprised of four constructs: confirmed useful-
ness (post adoption), confirmed ease of use, confirmed expectations (external factors), and
satisfaction. In this study, the construct of confirmed expectations (Figure 1) was replaced
by specific confirmed context-related pre-adoption factors, namely confirmed institutional
support, confirmed social presence, confirmed teaching presence, confirmed system quality,
and confirmed cognitive presence. The USM posits that confirmed expectations influence
confirmed ease of use, confirmed usefulness, and satisfaction. Confirmed ease of use posi-
tively influences confirmed usefulness, and they both have a direct effect on satisfaction.
Figure 1 depicts the USM.

4.1. Confirmed Usefulness

Confirmed usefulness is defined as faculty members’ belief that e-learning improves
their performance. Confirmed usefulness emphasises the instrumentality of e-learning
use. Prior studies confirmed the positive influence of post-acceptance perceived usefulness
(confirmed usefulness) on satisfaction [9,11,38]. This study postulates that faculty members
will have a positive confirmed usefulness, which will influence their satisfaction. Therefore,
we hypothesise the following:

H1. Confirmed usefulness positively influences satisfaction.

4.2. Confirmed Ease of Use

In this study, confirmed ease of use is defined as the degree to which a faculty member
perceives using e-learning to be free of cognitive effort. The lesser the effort needed to learn
to use the system, the higher the degree of adoption [35]. Although the effort required to
utilise the system is a barrier to its adoption, views of perceived ease of use will only be
well formed after actual use [41]. Before having any hands-on experience, users’ views
of ease of use could be tied to a variety of basic ideas about using computers [22]. After
having a direct experience, one’s judgments of the ease of use of the system would be
modified to take into account the experience [16]. One study found a positive influence
of post-acceptance perceived ease of use on satisfaction [42]. If e-learning systems are
complicated, faculty members may choose not to use them even if they perceived them
useful. This study posits that confirmed ease of use influences satisfaction and confirmed
usefulness of the system. Therefore, we hypothesise the following:

H2. Confirmed ease of use positively influences satisfaction.

H3. Confirmed ease of use positively influences confirmed usefulness.

4.3. Confirmed Institutional Support

Confirmed institutional support is defined as a faculty member’s belief that the insti-
tution has the infrastructure and technical help to facilitate the usage of e-learning. The
infrastructure that institutions need to support e-learning includes fast and reliable Internet
connection (Wi-Fi), backup generators (in case there are electricity interruptions), and
devices such as laptops and computers that can support e-learning. This is viewed as a
crucial part of one’s ability to control the use of information systems. Intention and the
usage of information system are frequently theorised to be directly impacted by institu-
tional support [41]. However, prior research indicates that the impact of various beliefs
(such as attitudinal, normative, and control beliefs) may overlap and influence those var-
ious beliefs [41]. In cases where the facilitating factors function as an inhibitor, it can
be hypothesised based on dissonance theory [43] that people may modify their attitudes
adversely to be compatible with that situation. Contrarily, if resources are sufficient, people
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are likely to adopt a positive attitude because there is less disincentive to engage in the
behaviour [43]. Studies have confirmed the positive effect of institutional support on
post-adoption usefulness [11] and satisfaction [41]. This study posits that faculty members’
confirmed institutional support influences their satisfaction and confirmed usefulness.
Therefore, we hypothesize the following:

H4. Confirmed institutional support has a positive influence on satisfaction.
HS5. Confirmed institutional support has a positive influence on confirmed usefulness.

Hé6. Confirmed institutional support has a positive influence on confirmed ease of use.

4.4. Confirmed System Quality

System quality refers to how well an information system functions as a whole [36].
This includes accuracy, convenience, access speed, ease of use, navigation, efficiency, flex-
ibility, dependability, security, and responsiveness [44]. This study defines confirmed
system quality as the perception a faculty member has on how well e-learning functions.
Studies have confirmed the strong, positive influence of system quality on satisfaction [42]
and perceived usefulness [39,44,45]. This study hypothesises that faculty members” con-
firmed system quality influences their satisfaction and confirmed usefulness. Therefore, we
generated the following hypotheses:

H?7. Confirmed system quality positively influences satisfaction.
HS8. Confirmed system quality positively influences confirmed usefulness.

H9. Confirmed system quality positively influences confirmed ease of use.

4.5. Confirmed Cognitive Presence

In this study, confirmed cognitive presence refers to the level of engagement and
interaction between faculty members and the learning materials or activities in an e-learning
environment. Cognitive presence has been identified as a significant predictor of student
satisfaction and confirmed usefulness in e-learning environments [42,46,47]. The findings
show that cognitive presence significantly affected student satisfaction, as students who felt
they had a deeper understanding of course content were more satisfied with the e-learning
experience [47]. Additionally, researchers found that cognitive presence positively affects
the confirmed usefulness of e-learning, and students who felt that e-learning enabled them
to improve their critical thinking, problem solving, and reflective learning found it to be
more useful [46]. Other studies have emphasised the importance of cognitive presence in
fostering student engagement and participation in e-learning [48]. Overall, the literature
suggests that cognitive presence plays a crucial role in determining student satisfaction and
confirmed usefulness in e-learning, underscoring the importance of designing e-learning
environments that promote cognitive engagement.

Therefore, we hypotheses the following;:

H10. Confirmed cognitive presence positively influences satisfaction.
H11. Confirmed cognitive presence positively influences confirmed usefulness.

H12. Confirmed cognitive presence positively influences confirmed ease of use.

4.6. Confirmed Social Presence

Social presence is “the ability of participants to identify with the community, commu-
nicate purposefully in a trusting environment, and develop inter-personal relationships
by way of projecting their individual personalities” [48]. Additionally, social presence
comprises emotional expression, open communication, and group cohesion [46]. Social
presence helps to create a learning environment that supports a higher level of learn-
ing outcomes. Social presence can improve student satisfaction by fostering a sense of
community and interpersonal connection [48], it has a positive influence on learners’ satis-
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faction [49,50]. Similarly, social presence can enhance perceived usefulness, with students
who feel more connected to their peers and instructors finding the e-learning experience
more valuable [49]. Furthermore, the importance of social presence in promoting student
engagement and collaboration in e-learning is emphasised [50]. Therefore, the generated
hypotheses include the following:

H13. Confirmed social presence positively influences satisfaction.
H14. Confirmed social presence positively influences confirmed usefulness.

H15. Confirmed social presence positively influences confirmed ease of use.

4.7. Confirmed Teaching Presence

Teaching presence is “the design, facilitation, and direction of cognitive and social
processes for the purpose of realising personally meaningful and educationally worthwhile
learning outcomes” [51], and teaching presence consists of “design and organisation, fa-
cilitation of discourse and direct instruction” [47]. Teaching presence is a key factor in
promoting student satisfaction and perceived usefulness in e-learning, with students report-
ing higher levels of satisfaction when they feel that their instructors are actively involved
and engaged in the course [47]. Similarly, research has found that teaching presence is
positively related to student engagement and perceived usefulness, and students who
feel that their instructors are responsive and available are more engaged in the e-learning
experience [46]. We assume that faculty members’ confirmed cognitive presence positively
influences satisfaction, confirmed ease of use, and confirmed usefulness. Therefore, we
hypothesise the following:

H16. Confirmed teaching presence positively influences satisfaction.
H17. Confirmed teaching presence positively influences confirmed usefulness.

H18. Confirmed teaching presence positively influences confirmed ease of use.

4.8. Satisfaction

In this study, satisfaction is defined as the degree to which a faculty member feels
that their needs, wants, and goals have been met by an educational technology. Satis-
faction can also be defined as a mental or emotional condition that is connected to and
produced by a cognitive assessment of the expectation-performance difference (confirmed
expectations). Lower expectation and/or higher performance results in positive confirmed
expectations, which in turn improves customer satisfaction [9]. The reverse causes negative
confirmed expectation, which leads to dissatisfaction. Several academics have confirmed
that satisfaction is the primary indicator of information system success [12,38,40]. While
educational technologies are important learning tools, their usage will be lessened if users
are not satisfied.

5. Methodology
5.1. Research Design

To investigate the factors influencing faculty members’ satisfaction with e-learning, a
survey design was used. The data were collected using a 7-point Likert scale questionnaire.
Survey design refers to the process of creating a set of questions or items that are used to
collect data from a sample of individuals or groups [52]. A survey was chosen since it is
affordable and can gather a great amount of data in a small period.

5.2. Sampling Method

This study was carried out after the peak of the COVID-19 pandemic. It used a
stratified sampling technique to choose participants from one institution in a developing
nation after receiving an ethical clearance certificate from the university research council.
Using their faculties, the students were divided to form strata. To reduce estimation errors,
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homogeneous elements are clustered together when students from the same faculty are
placed in a stratum [52]; four strata were created because there were four faculties at
the university. Simple random sampling was utilised to choose 100 third-year students
from each faculty. Third-year students were selected in this study because they had used
e-learning. A total of 400 questionnaires were administered to the selected 400 students.
Out of 400 questionnaires administered, 356 valid responses were collected.

Simple random sampling was then used to select 120 instructors from across the
university to participate in this study. From the sample of instructors, 98 valid responses
were gathered. A reflective model’s sample size should be at least ten times more than
the number of indicators on a construct with the greatest number of indicators [53]. The
construct in this model with the greatest number of indicators was confirmed usefulness.
Confirmed usefulness had five indicators, indicating that the recommended minimum
sample size of this study should be 50. The sample size for each group (students and
instructors) was higher than the advised minimum of 50 [53].

5.3. Measurement Instrument

The measurement instrument items were adapted from prior studies. The items of
confirmed usefulness and satisfaction were adapted from previously validated and reliable
instruments [9,10]. The indicator of confirmed ease of use was adopted [28]. The items
of confirmed system quality and confirmed institutional support were adopted from the
prior studies [41,42,44,54]. The indicators of confirmed social presence, confirmed cognitive
presence, and confirmed teaching presence were adapted [55]. Indicators of the constructs
shown in Section 4 constituted the questionnaire. All the indicators were then adapted to
suit the needs of this study.

5.4. Analysis Technique

To predict faculty members’ satisfaction with e-learning and determine whether there
was a statistically significant difference between the students’ and instructors’ satisfaction,
partial least squares—structural equation modelling methodology was used. The data were
analysed using the SmartPLS3 software. Model analysis was performed in two steps [53].
The first step was measurement model assessment, followed by the assessment of the
structural model [56]. In order to determine whether there was a significant difference
between the satisfaction of students and instructors, multigroup analysis was utilised after
the structural model assessment.

6. Results
6.1. The Measurement Model

The relationship between constructs and their indicators is explained by the measure-
ment model. Convergent and discriminant validity are used to assess the goodness of fit of
the measurement model [56]. Convergent validity checks how effectively a latent variable
measures what it is intended to measure [53]. It assesses the degree of high correlation
between theoretically equivalent measurements [56]. Alternatively, discriminant validity
assesses how successfully a construct sets itself apart from other constructs [53].

6.1.1. Convergent Validity

Convergent validity is evaluated by examining the average variance extracted (AVE),
internal consistency, and indicator reliability of the constructs [53]. Outer loadings are used
to assess indicator reliability. The outer loadings should, as a general rule, be more than
0.7 [56]. The findings in Table 1 show that almost all constructs had outer loadings greater
than 0.7, with the exception of CTP1 (0.686). The indicator CTP1 was retained because
of its positive contribution to content validity [53]. These results indicate acceptable
indicator reliability.
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Table 1. Measurement model.

Construct Indicators Loadings CA CR AVE

CCPr1 0.812

Confirmed cognitive CCP2 0.867
presence CCP3 0.891 0.873 0.913 0.725

CCPr4 0.833

CEOU1 0.850

. CEOU2 0.841
Confirmed ease of use CEOU3 0.718 0.83925 0.892 0.676

CEOU4 0.871

CIs1 0.776

. e CIS2 0.777
Confirmed institutional support CIS3 0.816 0.799 0.869 0.623

CIS4 0.788

CSP1 0.819

Confirmed social CSP2 0.744
presence CSP3 0777 0.812 0.89865 0.618

CSr4 0.801

CSQ1 0.756

Confirmed system CSQ2 0.797

quality CSQ3 0.884 0.849 0.849 0.68789

CSQ4 0.874

. . CTP1 0.686
Cor‘ﬁ“;‘eii;izd‘mg CTP2 0.857 0.729 0.847 0.650

P CTP3 0.863

CuU1 0.845

. Ccu2 0.875
Confirmed usefulness CU3 0.919 0.910 0.937 0.789

Cu4 0.911

SAT1 0.932

SAT2 0.719
Satisfaction SAT3 0.923 0.893 0.927 0.763

SAT4 0.903

The Cronbach’s alpha test (CA) and composite reliability (CR) are used to assess the
internal consistency [56]. The rule of thumb is that the CA and CR values should be greater
than 0.7 [53]. The results in Table 1 show that all the CA and CR values were greater than
0.7, indicating satisfactory internal consistency. The threshold value of average variance
extracted (AVE) is 0.5 [53]. Table 1 shows that all the AVE values were greater than 0.5.
These results confirm the convergent validity of the measurement model.

6.1.2. Discriminant Validity

This study used the Fornell-Larcker criterion to assess the discriminant validity of
the model. It compares the square roots of the AVE values of each construct with its
correlation with other constructs. The square root of the AVE values of each construct
should be greater than its highest correlation with other constructs [53]. The findings in
Table 2 demonstrate that each construct’s square root of the AVE value (numbers in bold) is
higher than its highest correlation with other constructs. These findings suggest adequate
discriminant validity.

The convergent and discriminant validity assessments of the measurement model
were satisfactory overall. The measurement model demonstrated the reliability and validity
required to evaluate the structural model.
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Table 2. Discriminant Validity.
CCp CEOU CIS csp CSQ CTP CU SAT
ccrp 0.851
CEOU 0.690 0.822
CIS 0.599 0.551 0.789
CSP 0.676 0.668 0.747 0.786
CSQ 0.499 0.564 0.434 0.435 0.829
CTP 0.590 0.622 0.513 0.535 0.651 0.806
CuU 0.740 0.736 0.536 0.654 0.588 0.627 0.888
SAT 0.732 0.771 0.590 0.754 0.487 0.600 0.826 0.874
6.2. Structural Model
To assess the structural model, this study followed a five-step analysis suggested by
ref. [53]. In step 1, the structural model must first be assessed for multicollinearity using
the variance inflation factor (VIF). A potential multicollinearity issue is indicated if the VIF
values are larger than 4 [53]. The results in Table 3 show that all the VIF values were less
than 4, demonstrating the absence of multicollinearity issues.
Table 3. Structural model.
Path Std Beta t-Value p-Value Decision £2 VIF
CCP — CEOU 0.305 5.169 0.000 Accepted 0.109 2.199
CCP — CU 0.338 5.001 0.000 Accepted 0.147 2.439
CCP — SAT 0.063 1.170 0.243 Rejected 0.008 2.797
CEOU — CU 0.278 4.560 0.000 Accepted 0.094 2.573
CEOU — SAT 0.206 4.332 0.000 Accepted 0.083 2.815
CIS — CEOU —0.035 0.544 0.587 Rejected 0.001 2.408
CIS - CU —0.059 0.944 0.346 Rejected 0.005 2412
CIS — SAT —0.081 1.385 0.167 Rejected 0.015 2.423
CSP — CEOU 0.317 4.769 0.000 Accepted 0.092 2.806
CSP — CU 0.165 2.628 0.009 Accepted 0.028 3.065
CSP — SAT 0.408 6.602 0.000 Accepted 0.293 3.150
CSQ — CEOU 0.175 2.833 0.005 Accepted 0.043 1.812
csQ — CU 0.153 2.603 0.010 Accepted 0.039 1.891
CSQ — SAT —0.081 1.952 0.051 Rejected 0.018 1.965
CTP — CEOU 0.176 2.624 0.009 Accepted 0.037 2.160
CTP — CU 0.097 1.843 0.066 Rejected 0.013 2.240
CTP — SAT 0.043 0.793 0.428 Rejected 0.005 2.269
CU — SAT 0.425 8.796 0.000 Accepted 0.319 3.140

Step 2 involves assessing the significance of path coefficients, following the bootstrap-
ping procedure, in which 5000 subsamples were used to test the model hypotheses [53].
The t-values and p-values were used to assess the significance of the path coefficients. For
the p-value to be 0.05 and below, the calculated ¢-value should be greater than the critical
value of 1.96.

The results of the path coefficients are summarised in Table 3.

Step 3 includes the assessment of the effect size (f?). The effect size (f?) of 0.02, 0.15,
and 0.35 suggest small, medium, and large effect size, respectively [57]. The results in
Table 3 show that CU to SAT (0.319) and CSP to SAT (0.293) had medium effect sizes, while
the rest had small effect sizes.

Step 4 is the assessment of the coefficient of determination (R?). The coefficient of
determination displays the total amount of variance in the dependent latent variable that is
explained by the independent latent variables (R?) [53]. The more accurate the structural
model’s predictions, the higher the coefficient of determination [56]. R? values of 0.67,
0.33, and 0.19 are categorised as being significant, moderate, and modest, respectively [58].
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Figure 2 shows that the R? of CU (0.682) and SAT (0.819) are considered significant, while
that of CEOU (0.611) is considered moderate. Figure 2 shows that CCP, CSP, CTP, CIS, and
CSQ are predictors of CEOU, CU, and SAT. CEOU is an antecedent of CU, and they both
predict SAT.
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Figure 2. User Satisfaction Model.

Step 5 is the assessment of predictive relevance (Q?). To assess the predictive relevance
of the user satisfaction model, we followed the blindfolding guidelines given by Hair, Jr. [53].
The Q2 values of the dependent variables (CEOU = 0.396, CU = 0.521, and SAT = 0.614)
were all above zero, indicating that the user satisfaction model can be used to explain
faculty members’ satisfaction with e-learning.

6.3. Multigroup Analysis

Multigroup analysis refers to a statistical method used to examine whether a relation-
ship or pattern observed between variables is consistent across multiple groups. Multigroup
analysis was used to test if there is a statistically significant difference between university
students” and instructors’ path coefficients.

The results of multigroup analysis are shown in Table 4.

Table 4. Multigroup analysis results.

Path Path Coefficients-Diff p-Value Original 1-Tailed p-Value New Decision
(Instructors—Students) (Instructors vs. Students) (Instructors vs. Students)

CCP — CEOU 0.017 0.440 0.880 Rejected
CCP — CU —0.059 0.662 0.676 Rejected
CCP — SAT 0.304 0.002 0.003 Accepted

CEOU — CU —0.020 0.550 0.901 Rejected

CEOU — SAT 0.221 0.013 0.025 Accepted

CIS — CEOU —0.024 0.559 0.883 Rejected
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Table 4. Cont.
Path Path Coefficients-Diff p-Value Original 1-Tailed p-Value New Decision
(Instructors—Students) (Instructors vs. Students) (Instructors vs. Students)
CISs —- CU —0.023 0.566 0.868 Rejected
CIS — SAT 0.073 0.262 0.525 Rejected
CSP — CEOU 0.036 0.414 0.828 Rejected
CSpP — CU —0.164 0.887 0.225 Rejected
CSP — SAT —0.247 0.983 0.033 Accepted
CSQ — CEOU —0.005 0.519 0.963 Rejected
CSQ — CU 0.156 0.117 0.234 Rejected
CSQ — SAT —0.077 0.837 0.326 Rejected
CTP — CEOU —0.025 0.557 0.886 Rejected
CTP —» CU 0.073 0.259 0.519 Rejected
CTP — SAT —0.068 0.745 0.510 Rejected
CU — SAT —0.185 0.964 0.072 Rejected

The results show that three paths had statistically different path coefficients. These
paths are CSP to SAT (p = —0.247; p < 0.05), CEOU to SAT (p = 0.221; p < 0.05), and CCP
to SAT (3 = 0.304; p < 0.05). The paths CEOU to SAT ( = 0.221; p < 0.05) and CCP to SAT
(B = 0.304; p < 0.05) had positive betas, implying that the path coefficients of the instructors
were higher than those of the students’. CSP to SAT (3 = —0.247; p < 0.05) had a negative
beta, indicating that the students’ path coefficient was higher than that of the instructors’.

7. Discussion

Concerning research aim 1, namely “to find the factors that influence faculty members’
satisfaction with e-learning”, this study proposed and evaluated a new model known as
the user satisfaction model by extending the expectation confirmation model. The R? score
for the user satisfaction model was 0.819. This R? is considered substantial, implying the
model’s higher predictive accuracy [53]. According to this finding, 81.9% of the variance in
faculty members’ satisfaction with e-learning can be attributed to factors such as confirmed
cognitive presence, confirmed social presence, confirmed teaching presence, confirmed
institutional support, confirmed system quality, confirmed ease of use, and confirmed
usefulness. The findings are positive since they show that faculty members are satisfied
with e-learning. The fact that all the Q? values were greater than zero demonstrated the
user satisfaction model’s predictive relevance.

Contrary to the findings of other studies [46,47], our results show no positive influence
of confirmed cognitive presence on satisfaction. These results imply that instructors are not
yet convinced by their ability to create an e-learning environment that enables students
to further their knowledge through sustained communication. A possible reason for this
finding might be that faculty members were forced to switch to e-learning because of the
COVID-19 pandemic without training and proper planning. It is therefore important for
universities to train instructors to effectively create e-learning environments that foster
knowledge creation. This can be achieved by making use of both synchronous and asyn-
chronous e-learning strategies to minimise the shortfall of using only a single approach.
For example, studies have revealed that due to time constraints in synchronous e-learning,
the resolution phase, which is very important for knowledge creation, is not reached [59].
To overcome this barrier, asynchronous e-learning can be used where students can engage
with each other and their instructors without being limited by time.

Additionally, the asynchronous and mostly written communication of asynchronous
e-learning appear to create the conditions that encourage, if not demand, reflection, in
contrast to the spontaneous speech communication of synchronous e-learning engage-
ment [47]. The permanent and exact nature of written communication not only allows
for reflection but also necessitates reflection to interpret and construct knowledge [46].
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However, since this result was not expected, it is important for researchers to continue
exploring the relationship between cognitive presence and satisfaction in future research.

In line with other results [42], confirmed cognitive presence influences confirmed
usefulness. Our results also highlighted that confirmed cognitive presence influences
confirmed ease of use. These results imply that faculty members believe that using e-
learning improves their performance, and it is free of cognitive effort. Instructors are
encouraged to use all of the tools that e-learning provides to ask questions and monitor
students as they further their knowledge. Furthermore, to comprehend and choose tactics,
activities, and e-learning tools, instructors need be aware of the phases of e-learning. The
instructors are urged to begin their lessons by giving students thought-provoking problems
that allow them to explore for important information, put together an insightful justification
or solution, and then put their justifications into practice to address the dissonance. The use
of many e-learning tools reinforces students’ cognitive presence, which in turn influences
the usefulness of e-learning.

Congruent to the results of prior studies [48,49], faculty members’ confirmed social
presence was found to influence their confirmed usefulness, confirmed ease of use, and
satisfaction. These results did not come as a surprise considering that several studies
have highlighted the importance of social presence in an e-learning environment [50,55,59].
These findings suggest that it is crucial for students to be able to relate to their peers,
communicate effectively in a safe setting, and form interpersonal connections by reflecting
their unique characteristics. For students to be satisfied with e-learning, it is important for
instructors to create learning environments that encourage collaboration as students socially
construct their knowledge. This can be achieved by designing activities that encourage
teamwork and focused and directed discussions.

Furthermore, the finding that faculty members’ confirmed social presence influences
their confirmed usefulness, confirmed ease of use, and satisfaction in e-learning environ-
ments is highly relevant to the achievement of quality education (SDG4). By promoting
social presence among faculty members, e-learning environments can become more en-
gaging, collaborative, and supportive, enhancing the overall quality of the educational
experience. Furthermore, by promoting confirmed usefulness and ease of use, e-learning
can help students to develop the skills and knowledge required to succeed in the workforce,
contributing to SDG4’s objective of ensuring inclusive, equitable, and quality education
for all.

The finding that faculty members’ satisfaction is also influenced by their confirmed
social presence suggests that investing in faculty development and support in e-learning
can contribute to greater job satisfaction and retention, ultimately benefitting students and
the broader educational community. Overall, these findings underscore the importance of
investing in social presence among faculty members in e-learning environments to promote
high-quality education and contribute to the achievement of SDG4.

Confirmed teaching presence was found to influence confirmed ease of use but not sat-
isfaction and confirmed usefulness. These results contradict those of other studies [46,47]
that found a positive influence of teaching presence on satisfaction and confirmed use-
fulness. The results may mean that while confirmed teaching presence is an important
factor in promoting engagement and interaction among students and instructors, it may
not necessarily translate into increased satisfaction or usefulness. However, the finding that
confirmed that teaching presence influences confirmed ease of use suggests that instruc-
tors who are actively present and engaged in e-learning environments can help to reduce
barriers to learning, making it easier for students to engage with the course content and
complete assignments.

These results may also imply that university students are not satisfied by the way their
instructors facilitate, direct, and design e-learning material. A possible reason for these
findings is that instructors, in the heat of the pandemic, they were not trained on how to use
e-learning. Being a good teacher in face-to-face classroom does not automatically translate
into being a good e-learning teacher [23]. The finding that confirmed teaching presence
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only influences confirmed ease of use and not satisfaction and confirmed usefulness may
suggest that there is still much to learn about how best to design and implement e-learning
programmes; it also underscores the important role that instructors can play in promoting
engagement and reducing barriers to learning in online environments. Therefore, it is
important for universities in developing countries to train their lecturers to effectively use
e-learning for students to benefit from it and be satisfied with it.

This is in line with the results of studies [13,42] that independently found that ease
of use influences both the satisfaction with and the usefulness of e-learning. These results
imply that faculty members, after using e-learning for some time, perceive it to be user-
friendly, and they are satisfied with it. This supports the observation [22] that users will
not use a system that they perceive to be difficult even though they perceive it useful.
It is important for e-learning platform developers to develop platforms that require less
cognitive effort to use. These results highlight the importance of investing in the design
and development of e-learning platforms that are easy to use and engaging, as this can
have significant benefits for students and the broader educational community.

The results also showed that faculty members’ confirmed system quality influences
their confirmed ease of use and confirmed usefulness but not their satisfaction. These
results imply that even though there was no direct influence of confirmed system quality
on satisfaction, it had an indirect one through confirmed usefulness and confirmed ease of
use. These results contradict those of ref. [42], which reported a strong correlation between
confirmed system quality and satisfaction. However, our results do support the results
of studies [44,45] that reported a positive impact of system quality on ease of use and
usefulness. It is important for e-learning developers to develop e-learning platforms that
are flexible, easy to navigate, and dependable to improve faculty members’ satisfaction
with e-learning.

Aligning this finding with Sustainable Development Goal (SDG4)—Quality Education,
investing in system quality can help to ensure that e-learning is accessible and equitable
for all students regardless of their location or circumstances. By providing a reliable and
efficient platform, students can have access to high-quality educational opportunities that
can help them to achieve their goals and aspirations, contributing to the overall objective of
ensuring inclusive and equitable quality education for all.

The findings revealed that confirmed that institutional support had no effect on
confirmed ease of use, confirmed usefulness, or satisfaction. These findings contradict
the findings that institutional support has a positive influence on perceived usefulness,
satisfaction, and perceived ease of use [41,43]. The finding that confirmed institutional
support has no effect on confirmed ease of use, confirmed usefulness, or satisfaction in
e-learning environments is a concerning one, which might mean that faculty members may
not be receiving adequate support from their institution in order to implement effective
e-learning. This supports observations that rural institutions are underfunded, resulting
in a lack of infrastructure that can effectively support e-learning [1]. Furthermore, there is
unreliable electrical supply in rural areas, and the study location had no backup equipment
for when there are power outages [23]. Furthermore, the information and technology
department at the study site is understaffed, so they solely deal with network challenges
rather than assisting instructors. Without adequate institutional support, students may
struggle to access the resources and support they need to engage with course content
effectively, leading to lower levels of engagement, achievement, and satisfaction.

Our findings are congruent with studies [7,9] that found a substantial association
between post-adoption perceived usefulness and satisfaction. On one hand, the results
imply that instructors perceived e-learning to be useful for their teaching, research, and
administrative tasks, and they are satisfied with their experience of using it. On the other
hand, students also used e-learning platforms and found that they help them access course
materials, communicate with instructors, and complete assignments more easily, so they
perceive the platforms useful. This perception of usefulness can lead to greater satisfaction
with the platform and their overall learning experiences. Understanding faculty members’
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perceptions of usefulness can help universities and e-learning platform developers to create
and implement tools that better meet their needs, ultimately leading to greater satisfaction
and engagement with their teaching and learning experiences.

Concerning research aim 2, namely “to determine whether there was a statistically sig-
nificant difference in instructors” and students’ satisfaction with e-learning”, a multigroup
analysis was conducted. Only three paths showed a statistically significant variation in
path coefficients between instructors and students (Table 4). The majority of the differences
in path coefficients were not statistically significant. These results are not in line with
other studies [10,37] showing that students” and instructors’ satisfaction with e-learning
is influenced by different factors. These findings show that students and instructors are
equally satisfied with e-learning. Furthermore, the findings show that the same model (user
satisfaction model) may be used to explain and predict the satisfaction with e-learning for
both subgroups (instructors and students).

The paths whose coefficients were statistically different are CSP to SAT (3 = —0.247,
p < 0.05), CCP to SAT (3 = 0.304, p < 0.05), and CEOU to SAT (3 = 0.221, p < 0.05). The
CSP-SAT path exhibited a negative beta, indicating that students’ beta was greater than that
of instructors. In other words, social presence has a greater impact on students’ satisfaction
than on that of instructors. This means that students’ satisfaction with e-learning is more
influenced by the degree of social interaction and communication among themselves than
their instructors. This supports the idea that in an e-learning environment, students might
quickly feel lonely, alienated, and anxious if instructors and peers do not provide emotional
and social support [13]. Another possible explanation for this finding is that students may
feel more comfortable and motivated to interact with their peers, which can enhance their
sense of belonging and engagement in the learning process. Furthermore, students learn
more effectively from one another; therefore, for students, the capacity to communicate
purposefully in a trusting environment and create inter-personal relationships by projecting
their individual personalities is more vital than it is for their instructors. Social presence
is an important aspect of e-learning that can significantly impact students” satisfaction
with their e-learning experience. Universities and instructors should strive to create an
e-learning environment that fosters social interaction and communication among students
and that supports their sense of connection and engagement in the learning process. This
leads to developing countries achieving their goal of providing quality and inclusive
education (SDG4).

Positive coefficients were found for the paths CCP to SAT and CEOU to SAT, indicating
that instructors’ betas were greater than those of their students. This is because instructors
are responsible for designing and delivering course content and for facilitating the learning
process. Therefore, their own cognitive presence can significantly impact the quality
of the learning experience for students. These findings may hint to instructors” doubts
about their ability to properly teach through utilising e-learning due to a lack of sufficient
training. Instructors with weak cognitive presence may struggle to create effective learning
experiences that meet students” needs and expectations. This can lead to lower levels of
satisfaction among both instructors and students.

While cognitive presence is important for both instructors and students, it is particu-
larly critical for instructors in promoting a high-quality e-learning experience. Therefore,
universities should provide support and resources for instructors to develop and enhance
their cognitive presence in e-learning environments. This can include training in instruc-
tional design, pedagogy, and facilitation skills as well as access to tools and technologies
that support effective e-learning practices.

8. Theoretical Implications

This research resulted in two major theoretical contributions to the body of knowledge.
First, the developed user satisfaction model was proposed and verified in this study. This
study found that confirmed usefulness, confirmed ease of use, and confirmed expectations
(confirmed institutional support, confirmed social presence, confirmed teaching presence,
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confirmed system quality, and confirmed cognitive presence) influence user satisfaction.
Second, confirmed expectations develop in four stages: perceived expectations before using
the system (1), using the system (2), forming a perception of what the system can actually
deliver (actual “performance’) (3), and comparison between perceived expectation and
actual “performance’) to form a positive or negative confirmed expectation (4).

9. Practical Implications

This study has four practical implications. First, it has training and professional
development implications for instructors. Since e-learning was embraced as an emer-
gent measure in developing nations to continue teaching and learning in the face of the
COVID-19 pandemic, it is critical for universities to train instructors on how to effectively
establish e-learning environments that support knowledge creation. Instructors should be
provided with training in instructional design, pedagogy, and facilitation skills to enhance
their cognitive presence and create effective learning experiences for students. By doing
so, universities can contribute to the aim of ensuring inclusive, equitable, and quality
education that promotes lifelong learning opportunities for all (SDG4).

Second, it has implications for student engagement and motivation: The results
suggest that promoting social presence can enhance students” engagement and motivation
in e-learning environments. Universities and instructors should create opportunities for
students to interact and collaborate with each other and to receive support and feedback
from their peers.

Third, the results underscore the importance of institutional support for e-learning
environments. Universities should provide resources and support for faculty members
to promote teaching and social and cognitive presence. The presences manifest through
access to tools, technologies, training, and professional development for instructors as well
as support services for students. Universities are encouraged to create e-learning support
studios whose job is to design and create learning materials to support faculty members.

Additionally, universities are encouraged to partner with cellular network providers
to allow educational websites and learning management systems to be zero-rated, thereby
reducing the cost of e-learning to students. Furthermore, educational institutions can
partner with other organisations and stakeholders to promote e-learning and contribute to
SDG17, which aims to strengthen global partnerships for sustainable development.

Universities located in rural areas of developing countries are encouraged to invest in
backup-power systems. This can be accomplished by installing solar systems or purchasing
generators for usage during power outages. There is no e-learning without power. Making
use of solar systems in rural-based universities will make e-learning sustainable since it is
renewable (SDG?7).

Fourth, the results suggest that the design and use of e-learning should focus on
enhancing social and cognitive presence to improve satisfaction among faculty members.
Universities and e-learning platform developers should design and implement e-learning
platforms that foster social interaction and communication among students as well as
support critical thinking and reflection.

The majority of students in rural-based universities originate from surrounding rural
areas, which are characterised by a lack of employment opportunities, people surviving
on government grants, and children-headed families [22]. The majority of these students
cannot afford electronic devices that can effectively support e-learning. It is critical for
these universities to provide students with these devices. Providing devices and power-
backup systems will ensure that no one is left behind, thus providing stakeholders with
opportunities for lifelong learning. This helps the developing countries to reach SGDA4.
Furthermore, rural-based universities should establish a help desk for faculty members to
ensure that e-learning runs smoothly.
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10. Conclusions

7

The purpose of this study was to identify the factors that influence faculty members
satisfaction with e-learning as well as to determine whether there was a substantial differ-
ence between students’ and instructors” satisfaction with e-learning. The study developed
and validated the user satisfaction model. This model explained 81.9% of the variance in
faculty members’ e-learning satisfaction. The study discovered that confirmed usefulness
and confirmed ease of use influence satisfaction.

The findings also revealed that certain confirmed expectations (confirmed social
presence, confirmed teaching presence, and confirmed system quality) had a direct impact
on confirmed usefulness and confirmed ease of use. Confirmed social presence was the only
confirmed expectations construct that had a direct influence on satisfaction. Confirmed
institutional support had no effect on confirmed usefulness, confirmed ease of use, and
satisfaction. Rural-based universities are encouraged to provide support to faculty members
for them to be satisfied with e-learning. Except for the paths of confirmed social presence
to satisfaction, confirmed ease of use to satisfaction, and confirmed cognitive presence
to satisfaction, the rest of the path coefficients of students and instructors showed no
statistically significant difference. This shows that the user satisfaction model may be used
to explain and predict the satisfaction of both instructors and students with e-learning.

11. Limitations and Future Studies

This study was conducted at a single rural-based university, and therefore, generalising
the findings to other universities should be undertaken with caution.

Future research should investigate other factors affecting faculty members’ satisfaction
with e-learning. It will be fascinating to examine the outcomes of comparable studies
conducted in urban-based universities of developing countries. Additional research is
needed to validate the user satisfaction model.
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