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Abstract

The rapid rise of e-learning, especially in the wake of the COVID-19 pandemic, has made it a crucial tool for maintaining educational
continuity. 1ts effectiveness relies on the interaction between actors, particularly the learner community, whose satisfaction is a key factor
in engagement. This study explores the determinants of this satisfaction using the Technology Acceptance Model (ILAM), which identifies
perceived usefulness and perceived ease of use as major elements of platform acceptance. Through a comprebensive literature review and
an empirical survey conducted at a Tunisian university, the findings indicate that perceived ease of use has a stronger influence on learner
satisfaction than perceived usefulness. These results provide valuable insights for enbancing e-learning systems and fostering their adoption
in diverse educational and professional environments. The study contributes to the growing body of research on e-learning by offering
actionable recommendations for improving the design and implementation of e-learning initiatives. These findings offer insights for
improving e-learning systems in Tunisian universities and promoting their adoption in varions educational and professional contexts.

KeyWOIdS: E-Learning Platform, Technology, Students.

Introduction

The 27th edition of the World Conference of the International Council for Open and Distance Education
(ICDE), organized in October 2017 by Contact North in Toronto, brought together hundreds of
professionals and leaders from the education sector from 95 countries, providing a platform to exchange
ideas and rethink teaching and learning in the current context.

The number of learners worldwide continues to grow, particularly in Tunisia, where a structured educational
system under state supervision has been established to meet this increasing demand. Several Tunisian
universities have gradually integrated this system in close collaboration with the Virtual University of Tunis
(UVT), created in 2002, to ensure large-scale, degree-granting, and certification-based online education.

On March 24, 2020, by the end of the day, more than 850 million children and young people, representing
about half of the world’s school population, lost access to their educational institutions due to school and
university closures in 102 countries, with partial closures in 11 others. In response to this crisis, UNESCO
formed a COVID-19 task force to provide guidance and technical support to governments working to
maintain education for temporarily out-of-school students. The organization also held regular virtual
meetings with Ministers of Education worldwide to facilitate experience-sharing and assess priority needs.
Additionally, UNESCO launched the Global COVID-19 Education Coalition, bringing together
multilateral actors and private sector partners such as Microsoft and the Global System for Mobile
Communications (GSMA) to support countries in deploying distance learning systems that minimize
educational disruptions while maintaining social connections with learners.

In this context, e-learning and online education are perceived as essential tools to ensure educational
continuity. However, their effectiveness largely depends on the interaction between different stakeholders.
Thus, the central role of the learning community, considered the final element of the system, cannot be
overlooked.
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Assessing learner satisfaction with e-learning platforms represents a crucial lever for enhancing engagement.
Therefore, our research problem is as follows:

e  What are the key determinants of learner satisfaction?
e How do these factors interact with each other?
e To what extent are they interdependent?

In the first theoretical phase, the literature review will define the key concepts and explore the appropriate
methodology to address this issue. Then, an empirical study will be conducted to obtain results that will
allow for data analysis and interpretation to confirm or refute the formulated hypotheses. These pre-
established hypotheses constitute the anticipated answers to the research problem raised.

Literature Review
The Rise of E-Learning

Distance education has experienced significant growth worldwide, particularly following the COVID-19
pandemic. Indeed, this pandemic greatly accelerated the adoption of e-learning. Lockdown measures and
social distancing policies compelled educational institutions, such as universities and campuses, to turn to
online learning to ensure the continuity of educational services. This mode of education, although relatively
new, has undergone remarkable expansion, transforming traditional learning methods and opening new
perspectives in education (Bozkurt & Sharma, 2020). Before the advent of the Internet, distance learning
already existed. For instance, Pitman (1840) taught shorthand through correspondence, sending materials
to students by mail, who would then return their corrected assignments.

In 1924, the first testing machine allowing students to self-assess was invented. Later, in 1954, B.F. Skinner,
a professor at Harvard, developed a teaching machine, revolutionizing assessment methods (Siemens,
2021). In 1960, the emergence of the first Computer-Based Training (CBT) Program was a major milestone
in digital education. Initially designed for the University of Illinois, this program quickly spread to numerous
schools (Martin & Bolliger, 2018).

During the 1980s, the development of the first Macintosh (MAC) computer enabled individuals to learn
independently on specific subjects. By the early 1990s, institutions dedicated to online education, such as
CALCampus in 1994, emerged, marking the beginning of fully online higher education (Hodges et al.,
2020). At the same time, universities like Virginia Beach began awarding doctoral degrees via email-based
courses. The invention of the webcam in the 1990s also played a crucial role in transforming student-teacher
relationships by enabling real-time interactions and making distance learning more engaging (Bozkurt &
Sharma, 2020). In 1999, the term "e-Learning" was coined, referring to distance learning through
Information and Communication Technologies (ICT), allowing students to pursue education remotely via
computers.

The increased accessibility of computer hardware and the rise of open-source software in the 2000s
contributed to the democratization of e-learning (Siemens, 2021). Furthermore, Massive Open Online
Courses (MOOCs) and collaborative platforms redefined learning experiences in universities and
businesses. E-learning has also become an essential tool for professional training, particularly in Asia, where
mote than 40% of the wotld's top 500 companies use it for employee development (Martin & Bolliger,
2018).

However, it is important to distinguish between distance education and distance training. Distance

education allows learners to take courses without requiring the physical presence of a teacher. This mode
of learning enables access to initial remote education, professional skills enhancement, general knowledge
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improvement, or even degtree preparation (Bozkurt & Sharma, 2020). Additionally, it can include technical
or professional training, especially in the context of continuing education (Martin & Bolliger, 2018).

On the other hand, distance training is characterized by access to educational content via online platforms,
available at any time, offering great organizational flexibility. However, this autonomy requires a high level
of personal discipline from learners (Hodges et al., 2020). Student-teacher interactions primarily occur
through forums, chatrooms, or scheduled group sessions organized by the institution. These training
programs can be fully or partially remote. Generally, physical attendance may be required for in-person
sessions, particularly when obtaining a degree, where exam participation is mandatory (Siemens, 2021).
While the accessibility and geographical flexibility of e-learning have been widely emphasized in the
literature (Bao, 2020; Szopifiski & Bachnik, 2022; Shahmoradi et al., 2023; Liu et al., 2023), its overall
effectiveness remains uncertain. Indeed, the success of e-learning does not solely depend on the availability
of technology and infrastructure but largely on students' acceptance of it. If students do not engage with
the system, online learning loses its effectiveness.

Thus, it is essential to assess e-learning success through the lens of student acceptance. This can be
explained using the Technology Acceptance Model (TAM), which suggests that perceived usefulness (PU)
and perceived ease of use (PEOU) are key determinants of individuals’ attitudes and behavioral intentions
(Mailizar et al., 2021; Szopinski & Bachnik, 2022).

Technology Acceptance Model (I AM)

The Technology Acceptance Model (TAM) was developed by Davis (1989) to explain why individuals
accept or reject information technologies. Davis (1989) identified a set of fundamental variables based on
previous research on technology acceptance determinants.

Drawing primarily from the Theory of Reasoned Action (TRA), Davis (1989) highlighted two key factors
in technology adoption. First, individuals use information technologies based on their belief that these
technologies improve their work performance—this first variable is known as perceived usefulness (PU).
Second, even if users recognize a technology’s usefulness, they may still assume that it is difficult to use and
that work performance depends on the effort required to use it. This leads to the second key variable:
perceived ease of use (PEOU).

These two variables are defined as follows:
o Perceived Usefulness of IT

Refers to "'the degree to which a person believes that using a particular information technology will enhance their job performance”
(Dayzs, 1989). This usefulness depends on:

e The availability of I'T (having sufficient access to complete tasks).
e The accessibility of I'T (the extent to which employees can use the technology).

e The existence of user support services.
o Perceived Ease of Use
"The degree to which a person believes that using a specific system is free of effort” (Davis, 1989). This refers to the extent
to which an individual believes that using a technology will be (or will not be) easy and require (or will not

require) significant effort. Generally, if a technology is perceived as easy to use, individuals are more likely
to adopt it (Davis, 1989).
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Recent studies indicate that TAM remains relevant in emerging technology fields, such as virtual reality,
connected devices, and digital payment systems. For example:

e Yin et al. (2022) applied TAM to analyze mobile banking adoption, showing that perceived
usefulness and ease of use remain essential predictors of adoption, even in rapidly evolving
technological environments.

e Chin and Lin (2021) used TAM to explain health technology adoption, particulatly in telemedicine
applications during the COVID-19 pandemic.

The model is also used to study new digital and collaborative work dynamics, particularly in remote work
environments. Recent research (Lin & Chen, 2022) demonstrates that TAM is effective in analyzing the
adoption of platforms like Zoom or Microsoft Teams, where perceptions of usefulness and ease of use
strongly influence users’ long-term adoption of these tools.

Conceptual Framework
Distance Education in Tunisia: An Educational Revolution in Progress

Before the pandemic, distance education in Tunisia was limited and underdeveloped. However, with the
school closures imposed by the global health crisis, the Ministry of Education had to quickly adopt digital
solutions to ensure the continuity of education (Ben Ahmed, 2021). This led to the acceleration of the
development of technological infrastructures and the establishment of online educational platforms
(Kacem, 2020). Several platforms were set up to facilitate distance education. The Ministry of Education
launched a national platform for online courses, allowing teachers to upload educational resources and
conduct live classes (Saidi, 2020). Tools such as Microsoft Teams, Google Classroom, and Zoom were also

widely adopted by schools and universities (Zidi, 2021). Distance education offers numerous benefits
(Gharbi, 2020):

o Flexibility: Students can follow courses at their own pace, which is particularly beneficial for those with
part-time jobs or family responsibilities.

o Accessibility: Online educational resources are accessible from anywhere, provided there is an internet
connection, which can reduce regional disparities in access to education.

e Technological Adaptation: Students develop essential digital skills by regularly using modern
technologies. Despite its advantages, distance education in Tunisia faces several challenges:

e Internet Infrastructure: The quality and availability of the internet remain uneven across the country,
especially in rural areas.

o Digital Skills: Not all teachers and students possess the necessary skills to effectively use digital tools.

e Student Engagement: Maintaining student engagement and motivation can be difficult without in-
person interaction.

Conceptual Model and Research Hypotheses

The conceptual model of this study extends the TAM (Technology Acceptance Model) to identify the
factors influencing the intention to use e-learning in Tunisia. The factors extracted from the TAM model
include motivation, self-image, information quality, and computer literacy, which influence perceived ease
of use (PEOU) and perceived usefulness (PU). Additionally, this study adopts satisfaction as an independent
variable influencing e-learning.
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Motivation

Promotion in the workplace is a determining factor for students' motivation. Rivard (1988) highlights user
motivation, noting that it is the only dimension reconsidered in the four studies used to assess user
satisfaction with IT. Motivation plays a considerable and imminent role when it comes to technologies
supporting daily tasks (Hadoussa, 2009). Students pursuing e-learning believe it will improve their
performance since e-learning develops their professional skills and makes work easier, as it is a new training
method. Pocan et al. (2023) argue that the integration of technologies, including mobile technologies, can
significantly impact student engagement and academic performance.

H1: "Motivation has a positive impact on the perceived usefulness of e-learning.”
Self-Image

Rogers (1995) developed a categorization of innovation adopters, which has become a reference in the
literature on the diffusion of innovations. He classifies potential users according to their "receptivity to
innovation" or individual propensity for change. Rogers (1995) defines "receptivity to innovation" as the
speed with which a person adopts a new product compared to others in their social system. The receptivity
of organizational members to changes has been shown to be a determining cause of the success of
innovations (Leonard-Barton & Deschamps, 1988; Zmud, 1984).

It has been demonstrated that in a given population, some people are more willing than others to try new
"things" and will therefore adopt a change ahead of their peers. Thus, students participating in e-learning
are convinced that this new method of learning through ICT 1is professionally rewarding.
Users who are highly innovative in the field of information technology will show more positive beliefs
toward mobile technologies. This reasoning aligns with the TAM, which assumes that students' internal
beliefs (in terms of perceived usefulness and ease of use) fully modulate their behaviors. For example, a
bibliometric analysis by Swati et al. (2022) examined the evolution and expansion of TAM research over
the past 30 years, highlighting its application in various fields, including mobile technologies. Consequently,
students believe that e-learning allows them to have a good image in their surroundings and improves the
way they are perceived.

H2: "Self-image has a positive impact on the perceived usefulness of e-learning."
Information Quality

Information quality is a dimension that determines students' beliefs and perceptions (Jennex et al., 1998;
Elias, 2011). Berondor (2023) notes that "information has no intrinsic value; its value comes from the
influence it can have on physical events" (p. 1). Quality cannot be objectively or absolutely evaluated
(Hadoussa, 2009). It is regulatly measured from the uset's perspective and is generally subjective. A general
framework has been drawn to assess the quality of information. In fact, the ambiguity of information is
what determines whether or not the tool will be used.

Therefore, information quality appears to be a determining measure for ease of use (Delone & McLean,
2003; Kositanurit et al., 2011). As a result, it is a crucial dimension of user satisfaction (Sti Rahayu et al,,
2022). Being the raw material for organizational decisions, information is the most important product of e-
learning. The quality of the information presented on the platform allows students to easily follow the
platform's instructions and quickly and easily find various courses to study and locate published messages
(Compeau & Higgins, 1995; Sri Rahayu et al., 2022; Berondor G, 2023).

H3: "Information quality has a positive impact on the perceived ease of use of e-learning."
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Computer Literacy

Computer literacy is a key element of e-learning satisfaction. For information systems in general, the
concept of mastery of information technologies mainly refers to their functionalities. This means that it
refers to the degree to which an information system has the functions for which it should be used. For
communication technologies in particular, this concept refers to the degree to which these technologies
meet criteria that make them useful to the user for communication (media richness, technological richness,
social presence, etc.) (Karoui C., 2024). These characteristics concern the technological factors that impact
the perceived success of e-learning. They measure external stimuli as perceived by students. This variable
refers to the content of the platform, the content of the hierarchical framework, and the sentiment regarding
e-learning.

Therefore, the success of e-learning is determined by the students' relationship with ICT.
H4: "Computer literacy has a positive impact on the perceived ease of use of e-learning."

Perceived Usefulness

Perceived usefulness refers to the degree to which a person believes that using an information technology
can help in their work and improve their performance. The factors considered for our model are self-image
and motivation.

This variable refers to the relationships students have with e-learning and the benefits they can gain both
in terms of learning and performance resulting from e-learning. These gains translate into the acquisition
of new knowledge, enabling faster work completion. Students view e-learning as a means to achieve better
professional status. Indeed, Berondor G (2023) showed that e-learning facilitates access to training for
employees, enabling them to manage their knowledge and follow training better suited to their personal
needs. This flexibility contributes to acquiring new skills and improving professional performance.

HS5: "The perceived usefulness of e-learning has a positive impact on student satisfaction.”
Ease of Use

Ease of use refers to how easily the user has learned to use the tool and their experience with it. It is a
determining factor of satisfaction based on the perceived usefulness of e-learning. According to Davis
(1989), ease of use refers to "the degree to which a person believes that using a specific system will be free
of effort." In fact, the perception of ease of use refers to the degree to which a person believes that using a
technology will (or will not) be easy and will (or will not) requite much effort from them. In principle, when
we perceive a technology as easy to use, we are also more likely to use it.

Ease of use is sometimes confused with personal effectiveness. In fact, even if some students do not have
sufficient knowledge in using a tool, they have confidence in their personal abilities to use it. The usable
concept is another aspect of ease of use, and the factors defining difficulty of use seem to be a barrier to
the efficient and effective use of e-learning. As Yin and Lin (2022) point out, perceived ease of use (PEOU)
plays a fundamental role in the success of e-learning by acting as a key factor influencing acceptance,
engagement, and user satisfaction with online educational platforms.

This variable refers to students' judgments about the efforts made by platform administrators to suppott
and assist students in accessing the platform. It also refers to students' skills and their relationship with
information technologies, and consequently, e-learning tools.

HG6: "Perceived ease of use of e-learning has a positive impact on student satisfaction."

Satisfaction

Satisfaction can be defined as "a sense of well-being, a pleasure that results from the accomplishment of
what one considers desitable" (Le Robert Dictionaty). In the field of information systems, it measures "a
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sum of feelings and attitudes of users of a support technology related to the characteristics of the
information and the involvement of users" (Bailey and Pearson, 1983). According to Crozier and Friedberg
(1977), attitude refers to "the relatively permanent normative orientations of individuals toward certain
privileged social objects." Attitude is thus built from judgments and opinions gathered from users. In this
sense, it is a measure that can be carried out based on attitude variables. Thus, Rivard and Huff (1985)
consider that a uset's attitude is a determining variable for satisfaction.

User satisfaction is an important concept for explaining the success of e-learning. Indeed, Baroudi, Olson,
and Ives (1986) show that user satisfaction is characterized by favorable attitudes toward the information
system, while its use is assimilated to behavior. They use the work of Fishbein and Ajzen (1975), which
addresses the relationship between attitudes and behaviors, to suggest that attitudes influence intentions,
and thus behavior toward an object. Satisfaction is therefore a perceptual and subjective measure of the
success of e-learning. It measures how users perceive the system they are using, rather than its technical
qualities. Moreover, a literature review by Achhibat and Lebzar (2024) examined the influence of e-learning
on higher education performance. This study emphasizes that e-learning offers greater flexibility,
accessibility, and personalized learning experiences, which contribute to student satisfaction. However, it
also notes challenges such as the digital divide and a potential lack of motivation and engagement.

Conceptual Model and Hypotheses

After defining the various variables used to evaluate e-learning, we will present the conceptual model of
our research along with a summary of the hypotheses.

Motivation \{—Il

H H5

Perceived Usefulness

Self-Image / Satisfaction

Information quality H3 H6
/‘ Perceived Ease of Use
Mastery of Information
Technology H4

Figure. Conceptual Model

Research Design
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Measurement of Variables

The variables included in our model are measured using items derived from previous research, particularly
the work of Akermi et al. (2006) and Hadoussa (2009), and adapted to our research problem, or by items
created specifically for the purposes of our study. All variables were measured using a five-point Likert
scale, ranging from 1 (strongly disagree) to 5 (strongly agree).

Validation of Measurement Instruments:
Information Quality
This variable is measured by four questions, namely the difficulty of understanding the platform’s

instructions, the difficulty of finding information on the platform, the difficulty of following the course
progress, and the difficulty of locating the published messages.

Table 1. Correlation Matrix of the "Information Quality" Construct

Difficulty Difficulty Too manyFrequently
understanding  [finding thejmessages aboutlosing track of
the instructions [information difficulty the location of

following theposts
course progress

Difficulty  understanding

. . 1,000 0,549 0,303 0,435
the instructions
Difficulty finding thdj, 59 1,000 0,256 0,426
information
CorrelationToo many messages about
difficulty following thel0,303 0,256 1,000 0,404

course progress
Frequently losing track of]
the location of posts

0,435 0,426 0,404 1,000

Factor analysis allowed us to extract a factorial axis with an eigenvalue greater than 1, specifically 2.194.
This factor alone accounts for 54.848% of the initial information. The examination of the factorial
contributions, with values greater than 0.6, confirms the unidimensional structure. The quality of item
representation is also satisfactory, with communalities greater than 0.4.

According to this matrix, we can observe that the difficulty in understanding the instructions is strongly
linked to problems with information search. This may indicate a need to improve the clarity and
organization of the instructions. Furthermore, those who struggle to follow the course progress are often
the ones who lose track of the location of posts, which could point to an issue with organization or the
user interface. Lastly, although the message overload is an issue, it appears to be less directly correlated with
the other difficulties.

Table 2. Factor Analysis of "Information Quality"

Perpresentation quality Information quality
Communality Metrics component
.D1fﬁcul.ty understanding the 0.626 0,791
instructions
Difficulty finding the information 0.592 0,770

Too many messages about the]

difficulty following the course progresso'380 0,617
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Frequently losing track of the location 0.505 0.771
of posts
Eigenvalue 2,194
% of variance explained 54.848
Cronbach’s « 0.720

The analysis of this table highlights that the majority of variables are well explained by the factor
"Information Quality", except for the vatiable "Too many messages," which is less well represented
(communality of 0.380). The component matrix shows that the variables most strongly related to this factor
are "Difficulty understanding instructions” (0.791) and "Losing the location of posts" (0.771), while "Too
many messages" (0.617) has a weaker, though still significant, association.

The eigenvalue of 2.194 and the explained variance percentage (54.85%) indicate that more than half of the
variations in difficulties encountered can be attributed to this single factor. Finally, Cronbach’s alpha of
0.720 confirms an acceptable internal consistency, showing that the variables effectively measure a common
concept related to information quality.

4.2.2. Mastery of Digital Tools:

This variable is measured using six questions related to the platform’s content, the hierarchical framework’s
content, feedback, user connections, and course content. Before conducting an exploratory factor analysis,
we must first ensure that the data are factorable.

Table 3. Correlation Matrix of the Construct "Mastery of Digital Tools"

Ease oflEase offFeedback |Connection [Feel
understandingffollowing  |can helpbetween comfortable
the content |[the understand [users isjusing e-
hierarchical the content [interactive [learning
framework
Ease of understanding
the content 1,000 1,620 1343 247 411
Base of following thq (r, 1,000 388 298 348
hierarchical framework
Feedback helps in
understanding the|,343 1388 1,000 247 377
Cotrelation  |content
User  interaction 1§ 5, 208 247 1,000 363
engaging
Course content I
des&gnefi according to the’411 348 377 363 1,000
student’s level

According to the correlation matrix, we observe that, with significance thresholds, all correlations are
positive and mostly significant, except for item 4, "In general, the connection between users is interactive."
Its correlation is 0.247, so we need to remove this item. We remove item 4 and rerun the factor analysis.
All correlations are positive and significant. The Bartlett's sphericity test and the KMO test (IKMO = 0.707)
allow for factor analysis.

Table 4. Correlation Matrix of the Construct ""Mastery of Digital Tools"
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Ease oflEase oflFeedback  canlFeel

understandingfollowing  thehelp understandcomfortable

the content  |hierarchical the content using e-learning
framework

Hase of understanding the
content 1,000 ,620 ,343 411

Ease of following the
hierarchical framework ,020 1,000 ,388 ,348

Correlation  |Feedback helps n

understanding the content ,343 ,388 1,000 377
Course content is designed
according to the student’s,411 1348 377 1,000

level

We then performed a Principal Component Analysis (PCA) based on the 4 items of the construct. After
VARIMAX rotation, this factor analysis revealed a single factor (with an eigenvalue greater than 1)
explaining 56.331% of the total variance. All factorization conditions are met, so we can proceed with our
factor analysis.

Table 5. Factor Analysis of the Construct ""Mastery of Digital Tools"

Quality of Representation —Mastery of Digital Tools per
Communality Component Matrix

Ease of understanding the content 0.663 0,814

Ease of following the hierarchical0.652 0.807

framework ’

Feedback helps in understanding the0.452 0.672

content ’

Course content is designed according t0{0.487 0.698

the student’s level ’

Eigenvalue 2. 254

% of variance explained 56.345

Cronbach’s « 0.737

The analysis reveals that most variables are well explained by the factor "Mastery of Digital Tools," with
high communalities for "Ease of understanding the content” (0.663) and "Ease of following the hierarchical
framework" (0.652), indicating strong representation. However, "Feedback can help understand the
content" (0.452) and "Course content designed according to the student’s level" (0.487) are less well
explained, though still significant.

The component matrix shows that the strongest relationships with the factor are observed for content
understanding (0.814) and information structuring (0.807), while feedback (0.672) and content adequacy to
student level (0.698) are slightly less correlated. The eigenvalue of 2.254 and an explained variance
percentage of 56.345% indicate that more than half of the observed variations are attributable to this single
factor. Finally, Cronbach’s alpha of 0.737 confirms an acceptable internal consistency, suggesting that the
variables effectively measure a common concept related to digital tool mastery.

Motivation
This variable is measured using four questions:
e E-learning facilitates career advancement
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e E-learning enhances my professional skills
e E-learning improves my work execution efficiency

e E-learning increases my chances of performance

Table 6. Correlation Matrix of the Construct ""Motivation"

[E-learning E-learning CcvV E-learning
facilitates develops ~ myenhancement fincreases
course skills andthrough e-my chances
understanding |mastery ofllearning of

digital tools recruitment

E-learning  facilitates  course
understanding

E-learning develops my skills and
mastery of digital tools

CV enhancement through e-
learning

1,000 0,487 0,396 0,454

0,487 1,000 0,694 0,598

Correlation
0,396 0,694 1,000 0,690

E-learning increases my chances|

. 0,454 0,598 0,690 1,000
of recruitment

According to the correlation matrix, we observe that, with significance thresholds, all correlations are
positive and mostly significant.

Bartlett’s sphericity test allows us to safely reject the null hypothesis that all correlation coefficients are
simultaneously equal to zero. The KMO test, with a value greater than 0.7 (KMO = 0.767), provides a
satisfactory result. Finally, the diagonal of the anti-image correlation matrix shows MSA indices greater than
0.5 (ranging between 0.718 and 0.838).

Table 7. Factor Analysis of the Construct "Motivation"

Quality ofMotivation
Representation —Metrix per
Communality component

E-learning facilitates course understanding 0,471 0,686

E-learning develops my skills and mastery of digital tools 0,733 0,856

CV enhancement through e-learning 0,753 0,868

E-learning increases my chances of recruitment 0,720 0,849

Figenvalue 2,678

% of variance explained 66,939

Cronbach’s a 0,833

The analysis shows that the "Motivation" factor explains a large portion of the response variations, with an
eigenvalue of 2.678 and an explained variance percentage of 66.939%, indicating strong representativity of
the variables. The communalities reveal that the items "CV enhancement through e-learning” (0.753) and
"E-learning increases my chances of recruitment” (0.720) are the best represented, while "E-learning
facilitates course understanding” (0.471) slightly less accounted for. The component matrix shows that the
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elements most strongly linked to motivation are CV enhancement (0.868) and increased recruitment

chances (0.849), followed by the development of digital skills (0.8506).

Finally, Cronbach’s alpha of 0.833 indicates excellent internal consistency, confirming that the variables
effectively measure a common concept related to learners' motivation through e-learning.

Self-Image

This variable is measured using four questions:

e E-learning improves how I am perceived

e E-learning allows me to have a better self-image

e More prestige at university compared to other students

o  Using e-learning is academically rewarding

Table 8. Correlation Matrix of the Construct "Self-Image"

[E-learning E-learning More prestige afUsing e-learning
improves how lallows me touniversity lis academically
am perceived |have a bettefcompared  tofrewarding
self-image other students

E—learmng improves how I 1,000 0,638 0,350 0,520

am perceived

F-learning allows me o) 4, 1,000 0,470 0,479

have a better self-image

Correlation [More prestige at university|

compared to othe10,350 0,447 1,000 0,466

students

Using  e-learning 5, 55, 0,479 0,466 1,000

academically rewarding

We begin the study of scale dimensionality by verifying the factorization conditions. The calculation of the
correlation matrix, with significance thresholds, shows that all correlations are positive and significant.

Bartlett’s sphericity test allows us to safely reject the null hypothesis that all correlation coefficients are
simultaneously equal to zero. The KMO test, with a value greater than 0.6 (KMO = 0.735), provides a
satisfactory result. Finally, the diagonal of the anti-image correlation matrix shows MSA indices greater than

0.5 (ranging between 0.698 and 0.778).

Since all conditions are met, the data are factorizable.

Table 9. Factor Analysis of the Construct "Self-Image"

(Quality . OfSelf—Image
Representation " [Metrix per component
Communality P P
E-learning improves how I am perceived 0.660 0.812
E-learning allows me to have a better self-image 0.687 0.829
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More prestige at university compated to other students 0.491 0.701
Using e-learning is academically rewarding 0,618 0,786
Eigenvalue 2,457

% of variance explained 01,414

Cronbach’s « 0,789

The analysis highlights that the "Self-Image" factor explains a significant portion of response variations,
with an eigenvalue of 2.457 and an explained variance percentage of 61.414%, indicating a good
representation of the variables.

The communalities show that the items "E-learning allows me to have a better self-image" (0.687) and "E-
learning improves how I am petceived" (0.660) are the best represented, while "More prestige at university
compared to other students" (0.491) is slightly less accounted for. The component matrix confirms that the
clements most strongly linked to self-image are improvement in perception by others (0.812) and
enhancement of personal image (0.829), followed by academic recognition (0.786).

Finally, Cronbach’s alpha of 0.789 indicates good internal consistency, confirming that these variables
effectively measure a common concept related to the impact of e-learning on learners' self-image.

Perceived Ease of Use
This variable is measured using four questions:
e The platform operates consistently
e Ease of learning to use e-learning tools
e My connections with e-learning are clear and understandable

e Ease of becoming competent in using e-learning tools
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Table 10. Correlation Matrix of the Construct "Perceived Ease of Use"

The platformHase of learningMy connections[Ease of
operates to use  ec-qwith e-learningbecoming
consistently  [learning tools [are clear andcompetent in
understandable jusing e-learning
tools
The . platform opemtesl’ooO 0,346 0,376 0,288
consistently
Ease_ of learning to use 6_0,346 1,000 0,606 0,696
. learning tools
CorrelatlonMy connections with e-
learning are clear and(0,376 0,606 1,000 0,675
understandable
.Easelof becomllng cornpetento’288 0,696 0,675 1,000
in using e-learning tools

Based on Bartlett’s sphericity test, we can safely reject the null hypothesis that all correlation coefficients
are simultaneously equal to zero. The KMO test produces a coefficient of 0.751, which is considered a
satisfactory result for conducting factor analysis. Additionally, the anti-image correlation matrix shows MSA
indices greater than 0.5 (ranging between 0.703 and 0.828). Since all factorization conditions are met, we
can proceed with our factor analysis.

Table 11. Factor Analysis of the Construct ""Perceived Ease of Use"

(Quality . OfPerceived Ease of Use
Representation —yp o oer component
Communality P P

The platform operates consistently 0,319 0,564

Ease of learning to use e-learning tools 0,734 0,856

My connections with e-learning are clear and understandable (0,733 0,856

Ease of becoming competent in using e-learning tools 0,754 0,868

Eigenvalue 2,539

% of variance explained 03,477

Cronbach’s « 0,805

The analysis indicates that the factor "Perceived Ease of Use" explains a significant portion of the response
variations, with an eigenvalue of 2.539 and an explained variance percentage of 63.477%, suggesting strong
representativity of the vatiables.

The communalities show that the items "Ease of becoming competent in using e-learning tools" (0.754)
and "Ease of learning to use e-learning tools" (0.734) are the best explained by this factor, while "Platform
operates regularly without interruption” (0.319) is less well represented. The component matrix reveals that
the elements most strongly linked to perceived ease of use are competence in using the tools (0.868) and
clarity of connections with e-learning (0.856), followed by ease of learning the tools (0.856).

Finally, Cronbach's alpha of 0.805 indicates good internal consistency, confirming that these variables
effectively measure a common concept related to the perception of the ease of using e-learning.
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Table 12. Correlation Matrix of the Construct "Perceived Usefulness"

Using e-learning can introduce and familiarize users with online video conferencing

Using e-learning

Using e-learning

Using e-learning

Using e-learning

increases coursecan  improvecan  introduceis useful  for
assimilation academic and familiarizestudies
performance  [users with|
online video
conferencing
Using  e-learning ncreases) (g 0,587 0,457 0,525
course assimilation
Using e.—learmng can improve 0,587 1,000 0,646 0,616
academic performance
Correlationy <0 e s
oduce and TamiatzCy 457 0,646 1,000 0,585
users with online video
conferencing
Using e-learning is useful for0’525 0,616 0,585 1,000

studies

According to the correlation matrix, we observe that, with significance thresholds, all correlations are
positive and mostly significant. Both Bartlett’s sphericity test and the KMO test provide satisfactory results.
Additionally, the diagonal of the anti-image correlation matrix shows MSA indices greater than 0.5 (ranging
between 0.764 and 0.830).

Since all factorization conditions are met, we can proceed with our factor analysis.

Table 13. Factor Analysis of the Construct "Perceived Usefulness"

Quality . OfPerceived Usefulness
Representation “[Metrix per component
Communality p p

Using e-learning increases course assimilation 0,595 0,771

Using e-learning can improve academic performance {0,760 0,872

Us1pg e-.learnmg can 1njcroduce and familiarize users with| 0,670 0,818

online video conferencing

Using e-learning is useful for studies 0,688 0,830

Eigenvalue 2,713

% of variance explained 67,314

Cronbach’s a 0,842
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This table presents the results of an exploratory factor analysis (EFA) concerning the perception of the
usefulness of e-learning. The communalities, which indicate the proportion of variance explained by each

item, range from 0.595 to 0.760, showing that the items are well represented by the underlying factor.

The component matrix reveals that e-learning is perceived as an effective tool for accomplishing tasks more
quickly (0.771), improving work performance (0.872), increasing productivity (0.818), and being useful for
studies (0.830).
The extracted factor explains 67.814% of the total variance, indicating a strong coherence between the
items. Finally, Cronbach's alpha of 0.842 confirms excellent internal reliability of the scale, suggesting that
the items reliably and consistently measure the construct of the perceived usefulness of e-learning.
4.2.5. Satisfaction Degree
This variable is measured using four questions:

e Satisfaction with the organization of group sessions

e Satisfaction with the pedagogy of in-person tutors

e Satisfaction with the training content

e Satisfaction with the platform

Table 14. Correlation Matrix of the Construct "Degree of Satisfaction"

Satisfaction [Satisfaction|Satisfaction Satisfaction with

with thewith  thewith thethe platform
organization pedagogy [training
of groupjof in-content
sessions person
tutors
Satisfaction with the]
organization of group sessions 1,000 0,679 0,647 0,492
Satisfaction with the pedagogy
of in-person tutors 0,679 1,000 0,641 0,577
Correlation
Satisfaction with the trajningo’647 0,641 1,000 0,618
content
Satisfaction with the platform
0,492 0,577 0,618 1,000

We then conducted a principal component analysis (PCA) using the 4 items of the construct. The Bartlett's
test of sphericity allows us to safely reject the null hypothesis of simultaneous nullity of all correlation
coefficients. The KMO test, with a value greater than 0.7 (KMO = 0.805), yields a satisfactory result. Finally,
the diagonal of the anti-image correlation matrix shows MSA values greater than 0.5 (MSA ranging from
0.791 to 0.831). All the factorization conditions are met, so we can proceed with our factor analysis.

After VARIMAX rotation, this factor analysis revealed a single factor (with an eigenvalue of 2.844,

significantly higher than 1, explaining 71.089% of the total variance). Thus, we proceed with our factor
analysis.
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Table 15. Factorial Analysis of the "Degree of Satisfaction' Construct

Quality OfDe.gree ) of
. satisfaction
Representation —| ;
. Metrix per
Communality
component
Satisfaction with the organization of group sessions 0711 0,843
Satisfaction with the pedagogy of in-petson tutors 0,750 0,866
Satisfaction with the training content 0.750 .
Satisfaction with the platform 0,632 0795
Eigenvalue 2,844
% of variance explained 71,089
Cronbach’s « 0.864

This table presents the results of an exploratory factor analysis (EFA) concerning the participants' degree
of satisfaction in a training program. The communalities, which reflect the proportion of variance explained
by each item, range from 0.632 to 0.750, indicating that the items are well represented by the underlying
factor. The component matrix shows that participants express high satisfaction regarding the conduct of
group sessions (0.843), the pedagogy of in-person tutors (0.8606), the content of the training (0.8606), and
the platform used (0.795). The extracted factor explains 71.089% of the total variance, indicating strong
coherence among the items. Finally, the Cronbach’s alpha of 0.864 confirms excellent internal reliability of
the scale, suggesting that the items reliably and consistently measure the overall satisfaction construct of
the participants regarding the training.

Presentation and Interpretation of Results

In this section, we will focus on presenting the various results of the covariance analysis between the
different dependent and independent variables of our conceptual model.

Perceived Usefulness

The table below presents the main effects of motivation and self-image on perceived usefulness.

Table 16. Regression of Perceived Usefulness

cocfficient Signification R squard |Adjusted R-
Main Effects squared
Motivation 0.411 0.000
0.563 0.560
Self-image 0.400 0.000
F 80.661

This table presents the results of a linear regression analysis aimed at explaining perceived usefulness based
on two independent variables: motivation and self-image. The standardized regression coefficients show
that both motivation (0.411) and self-image (0.400) have a positive and significant impact on perceived
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usefulness, as evidenced by the significance values (p = 0.000 for both variables), indicating that these
effects are statistically significant. The coefficient of determination, R?, is 0.563, revealing that 56.3% of the
variance in perceived usefulness is explained by these two variables, which is confirmed by the adjusted R?
of 0.560, accounting for the number of predictors. The fit quality is therefore good.

Finally, the covariance analysis demonstrated that, at the 5% threshold, both covariates "motivation" and
"self-image" have a positive impact on perceived usefulness. Similarly, the Fisher test showed that the two
variables, "motivation" and "self-image," explain 80.661% of the wvariable "perceived usefulness.”
Therefore, this high and significant test value confirms that the regression model as a whole is robust and
predictive, validating the joint importance of motivation and self-image in explaining perceived usefulness.

Thus, the first two hypotheses are confirmed.
Perceived Ease of Use

The table below presents the main effects of the variables "information quality” and "computer tool
proficiency" on the variable "perceived ease of use."

Table 17. Regression of Perceived Ease of Use

coefficient Signification R squard |Adjusted R-
Main Effects squared
Information quality 0.071 0.127
F 59.720

This table presents the results of a linear regression analysis aimed at explaining perceived ease of use based
on two independent variables: information quality and computer tool mastery. The standardized regression
coefficient for information quality (0.071) is weak and non-significant (p = 0.127), suggesting that this
variable does not have a statistically significant impact on perceived ease of use. On the other hand,
computer tool mastery (0.634) has a positive and highly significant impact (p = 0.000), indicating that this
variable plays a major role in explaining perceived ease of use. The coefficient of determination R? of 0.425
shows that 42.5% of the variance in perceived ease of use is explained by these two variables, which is
confirmed by the adjusted R? of 0.420, taking into account the number of predictors. These values suggest
that the model explains about 42% of the variance of the dependent variable, reflecting a moderate fit
quality. Finally, the F statistic of 59.720, which is high and significant, confirms that the regression model
as a whole is robust and predictive, although the main effect is primarily driven by computer tool mastery.
Thus, these results confirm hypotheses H3 and H4, validating the impact of these variables on perceived
ease of use.

Table 18. Regression of Satisfaction

Main Effects cocfficient Signification R squard [Adjusted R-squared
Perceived Usefulness 0.301 0.000
0.606 0.603
Perceived Ease of Use 0.538 0.000
F 88.236
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This table presents the results of a linear regression analysis aimed at explaining satisfaction based on two
independent variables: perceived usefulness and perceived ease of use. The standardized regression
coefficients show that both perceived usefulness (0.301) and perceived ease of use (0.538) have a positive
and highly significant impact on satisfaction, as indicated by the significance values (p = 0.000 for both
variables). This suggests that these two variables significantly contribute to explaining satisfaction. The R?
value of 0.606 reveals that 60.6% of the variance in satisfaction is explained by these two variables, which
is confirmed by the adjusted R? value of 0.603, taking into account the number of predictors. The quality
of the model fit is thus considered good.

Finally, the covariance analysis showed that at the 5% level, both factors, "petceived usefulness" and
"perceived ease of use," have a positive impact on user satisfaction. Similarly, Fisher's test showed that
these two factors explain 88.236% of the variance in "user satisfaction." The F statistic of 88.236, which is
high and significant, confirms that the regression model as a whole is robust and predictive, validating the
joint importance of perceived usefulness and perceived ease of use in explaining satisfaction. Therefore,
H5 and H6 are confirmed.

Conclusion

The rise of information and communication technologies on the market, even before the appearance of
pandemics such as COVID-19, triggered various studies on information systems. Over the years, the
literature has revealed a wide range of variables that address satisfaction issues. However, the variables used
by Davis (1989) are the most frequently applied in such studies (Moore & Benbasat, 1991; Venkatesh et al.,
2003; Szajna, 1996; Gefen & Straub, 1997 & 2000; Karahanna & Straub, 1999; Handoussa, 2009). Recent
studies have also confirmed the relevance of the TAM (Technology Acceptance Model) in the context of
online learning (Venkatesh & Bala, 2008; Charness & Boot, 2016; Al-Emran et al., 2018).

The results of the empirical study conducted with a sample of students from Gafsa suggest the importance
of certain factors in determining their behaviors towards the adoption of e-learning. For learners, the
perceived usefulness of e-learning is a significant determinant of satisfaction (Wang et al., 2021).

From the results presented, several theoretical and managerial implications can be drawn for future work
on e-learning adoption and the implementation of such projects. The use of TAM to determine satisfaction
factors proved relevant. The model allows for the assessment of individual learners' perceptions and helps
tulfill the objective of this study (Davis, 1989; Venkatesh et al., 2003).

This research also presents another valuable theoretical contribution in highlighting the importance of
petceived ease of use in e-learning. The early applications of TAM to IT tool adoption show that users'
perceptions of their usefulness significantly impact their attitude and intention (Sun & Zhang, 2000).

The statistical results mentioned in this study, as well as in others (Akermi et al., 2006), emphasize the
primacy of the perception of ease of use over that of usefulness. These results prompt the extension of the
set of antecedents for this variable and the deepening of research on the effects of these antecedents on the
formation of ease-of-use perceptions to entich the model and confirm its findings (Rahmi et al., 2018).

Additionally, the model, with its explanatory power, encourages the extension of its scope and expands its
use to areas beyond ICT. It could be argued that it is valid for any concept involving the use of information
technologies (Dwivedi et al., 2019).

Limitations of the Study
Finally, it is worth noting that our study is not without its limitations:
Theoretical Limitations: The large number of variables that could influence learners' satisfaction made it

challenging to select explanatory variables. We chose the variables that appeared, based on the literature
review, to be the most determining factors of satisfaction. While the theoretical and practical justification
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for our choice is sound, it is important to note that other variables could have been considered in our study
(Bannier, 2021).

Methodological Limitations: A limitation of our study lies in the nature of our sample, which comes
from a single region. It would be interesting in future research to conduct a national-scale study to generalize
the results within the Tunisian context (Hodges et al., 2020).

Contextual Limitations: Finally, the internet connectivity issues faced by students when attempting to
join tutors continuously and simultaneously, as well as the existing platform malfunctions, remain
significant bartiers to the smooth execution of e-learning. These challenges also affect the results of any
research of this type (Ali, 2020).
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