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Abstract:

Introduction: The coronavirus pandemic has had numerous consequences for the global educational system,
prompting educators to transition from face-to-face to remote learning as a means of delivering education during
these challenging times. This study aimed to empirically assess e-learning by applying the updated Information
Systems Success Model (ISSM).

Methods: A cross-sectional study was conducted with 345 students, using a structured questionnaire distributed
online. Structural Equation Modeling (SEM) was used to analyze relationships between constructs, and reliability and
validity were confirmed through Cronbach's alpha, Composite Reliability (CR), and Average Variance Extracted
(AVE). Results showed high internal consistency, with Cronbach's alpha and CR values exceeding 0.7 for all
constructs and AVE values above 0.5.

Results: “System quality” and “service quality” significantly influenced “system usage” and “user satisfaction,” while
“information quality” only impacted “system usage.” “System usage” and “user satisfaction” were strong predictors
of “net benefits,” emphasizing their critical roles in e-learning success. However, the lack of significant influence of
“information quality” on “user satisfaction” highlights a need for content alignment with user expectations.

Discussion: These findings emphasized the importance of investing extensively in e-learning as a means to support
educational recovery in the post-COVID-19 era. They also highlighted the need to increase awareness among students
and parents about its value in maintaining a safe learning environment. The results provided valuable insights for
improving future e-learning strategies in similar contexts.

Conclusion: Based on these findings, educational policymakers are encouraged to prioritize the development of
high-quality digital content and ensure ongoing support services to enhance user satisfaction and engagement with e-
learning platforms.

Keywords: E-learning, COVID-19, Information systems success model, System quality, User satisfaction, Morocco,
Higher education.
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1. INTRODUCTION

Education has always been a fundamental human right
and a key measure of nations' progress under the Sustain-
able Development Goals (SDGs). In line with the Education
2030 initiative, Sustainable Development Goal 4 (SDG 4)
aims to ensure inclusive, equitable, and quality education
while promoting access to lifelong learning for all [1].
Given the development of technology and in line with the
SDGs, Morocco has launched social initiatives that focus
on the use of new information and communication
technologies [2].

Following the outbreak of COVID-19, countries world-
wide closed educational institutions and sought alter-
natives to traditional learning in emergencies to prevent
the spread of the virus and maintain educational conti-
nuity [3]. During this challenging period, e-learning
emerged as the most effective solution to continue edu-
cation while limiting the transmission of the virus. It was
widely adopted by universities worldwide, including those
in Morocco [4].

To contain the spread of the virus, the Moroccan
government implemented several public health measures,
including confinement, mandatory mask-wearing, and
vaccination campaigns. Additionally, the government, in
collaboration with the Ministry of National Education,
suspended face-to-face classes at all levels of education,
effective March 16, 2020. To ensure continuity of learning,
a distance education program was launched, incorporating
both digital platforms and televised lessons. Among these
platforms was TelmidTICE, a digital learning tool that
provides students with free access to a variety of edu-
cational resources, including video lectures, PDF docu-
ments, and interactive lessons aligning with the national
curriculum.

The transition to e-learning was particularly challen-
ging for students in nursing and health professions, where
practical training and hands-on experience are essential.
This includes not only nursing but also midwifery, which
relies heavily on clinical and interpersonal competencies
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that are challenging to replicate in an online environment.
Nursing education requires clinical skills, patient inter-
action, and real-world practice, which are difficult to
replicate in an online environment. As a result, evaluating
the effectiveness of e-learning in nursing and midwifery
programs has become crucial, especially in ensuring that
students continue to develop the practical skills necessary
for their future healthcare roles.

This study aimed to empirically evaluate e-learning
using the updated “Information Systems Success Model”
(ISSM) [5]. The population studied consisted of students
enrolled in the bachelor's and master's levels at the
Higher Institute of Nursing Professions and Health Tech-
niques in Casablanca, Morocco, as part of a broader effort
to assess the e-learning experience in Moroccan nursing
and midwifery education during the COVID-19 pandemic.
A questionnaire was distributed to students using a snow-
ball sampling method.

“The ISSM” is a widely recognized framework for
predicting and understanding the effectiveness of infor-
mation systems [6, 7]. In the context of e-learning, it has
been extensively used to assess and identify key success
factors that influence the performance and impact of
online learning platforms [6, 8]. However, most ISSM-
based studies have been conducted in developed coun-
tries, where the context differs significantly from that of
developing nations.

1.1. Theoretical Background

The updated ISSM by DeLone and McLean [5] includes
six key constructs, including three quality dimensions
(“system quality”, “information quality”, and “service
quality”), “intention to use”, “user satisfaction,” and “net
benefit”. This revised model of IS success is visually repre-
sented in Fig. (1), below, which outlines the relationships

among these constructs.

Following the theoretical framework illustrated in
Fig. (1), the three distinct dimensions (“system quality”,
“information quality” and “service quality”) have a subs-
tantial impact on “system usage” and “user satisfaction”.

v

Information Quality

Intention to Use

System Quality

l Net Benefits

Service Quality

User Satisfaction

Fig. (1). “Updated model of IS success” by DeLone and McLean [5].
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These dimensions, in turn, contribute significantly to the
overall success of the system. A system characterized by
high quality is likely to see increased usage, greater “user
satisfaction” and, ultimately, positive “net benefits”.

1.1.1. Independents Variables

1.1.1.1. “System Quality”

DeLone and McLean [9] evaluated “system quality”
using factors such as “availability”, “ease of use”, “reli-
ability”, “flexibility”, “usefulness”, and “response time”.
Although there are many other criteria for assessing “system
quality” - including “ease of learning”, “efficiency”, “accessi-
bility”, “user-friendliness”, “system accuracy”, “adapta-
bility”, “system characteristics”, “integration”, “interacti-
vity”, and “sophistication” - researchers generally choose
the indicators that best suit the specific context of their
study.

Earlier research, notably by Alzahrani et al., Alsabawy,
Aparicio et al., and Wang and Liao [6, 10, 11, 12], showed
a strong correlation between “system quality” and “user
satisfaction” and usage in e-learning contexts.

1.1.1.2. “Information Quality”

The “information quality” dimension pertains to the
attributes of an information system’s output, with its
definition varying based on the type of system in use [13].
In the context of e-learning, “information quality” is
defined by the precision and accuracy of the system's
information, ensuring that the correct information is
delivered to the right person at the right time [13]. Key
indicators of “information quality” in e-learning include
relevance, usefulness, clarity, accuracy, reliability, comp-
leteness, and timeliness. This dimension is critical in influ-
encing user satisfaction and the level of “system usage” [6,
81.

1.1.1.3. “Service Quality”

The “service quality” dimension was introduced in the
revised ISSM by DeLone and McLean [5] to highlight the
quality of support provided by the IS department and IT
support personnel. Initially assessed using ten indicators,
it was later refined to five core measures, “tangibles”,
“reliability”, “responsiveness”, “assurance”, and “em-
pathy”. Research has consistently shown that “service
quality” plays a vital role in enhancing “user satisfaction”
and “system usage” in e-learning environments [6, 13, 14].

1.1.2. Intermediate Variables

1.1.2.1. “System Usage”

“System usage” refers to how e-learners evaluate their
interaction with an information system, considering
factors such as total time spent, reasons for system use,
and the level of engagement [5]. It also includes how e-
learners navigate the digital system and the information

they search for and retrieve. In the “ISSM”, “system
usage” and “intention to use” are viewed as interchange-
able, though “intention to use” indicates an attitude. In
contrast, “system usage” represents actual behavior,
which is more directly associated with success [5]. Conse-
quently, this study emphasizes “system usage” over
“intention to use”.

1.1.2.2. “User Satisfaction”

The “user satisfaction” dimension measures how satis-
fied users are with the information system, serving as a
key indicator of the system's success [15]. In e-learning,
“user satisfaction” occurs when the information system
effectively fulfills learners' needs and delivers the infor-
mation they seek [6, 13].

1.1.3. Dependent Variable

1.1.3.1. “Net Benefits”

The “net benefits” dimension is a novel variable that
merges two impact dimensions (organizational and
individual) from the original model into a single measure.
This overarching dependent variable in the [5] “ISSM”
reflects the extent to which an information system
supports the success of individuals, groups, organizations,
industries, and nations.

1.2. Research Model and Hypotheses

This study explored the success of e-learning using the
revised ISSM proposed by DelLone and McLean [5]. To
simplify the model, we have excluded feedback loops from
“net benefits” to “system usage” and “user satisfaction.”
As highlighted by Sarstedt et al. [16], structural models
should avoid circular relationships between latent
variables.

Based on this framework, we formulated nine key
hypotheses, illustrated in Fig. (2):

e H1: A well-structured “System Quality” enhances the
“System Usage” of e-learning.

e H2: A high level of “System Quality” leads to greater
“User Satisfaction” with e-learning.

e H3: Clear, accurate, and relevant “Information Quality”
encourages higher “System Usage” of e-learning.

e H4: When “Information Quality” is high, students
experience greater “User Satisfaction” with e-learning.

e H5: Reliable and efficient “Service Quality” positively
impacts “System Usage” of e-learning.

e H6: A high level of “Service Quality” improves “User
Satisfaction” with e-learning.

e H7: Greater “System Usage” of e-learning leads to higher
“User Satisfaction.”

e H8: Increased “System Usage” of e-learning contributes
to higher “Net Benefits.”

e H9: When “User Satisfaction” with e-learning is high, the
“Net Benefits” are also improved.
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Fig. (2). Theoretical model with proposed hypotheses.

2. RESEARCH METHODOLOGY

To assess e-learning among students at the Higher
Institute of Nursing Professions and Health Techniques of
Casablanca, a cross-sectional study was conducted
between May 2024 and January 2025. For data collection,
an online questionnaire was developed based on the ISSM
revised by DeLone and McLean [5]. This quantitative
approach allowed us to gather insights on the six key
constructs defined in the model. Since all students were
familiar with French, the questionnaire was designed in
that language to ensure clarity and ease of response.

This study focuses on a Moroccan context and does not
aim to generalize findings to the specific practices of any
single institution, but rather to reflect the broader chal-
lenges and adaptations faced in the national nursing and
midwifery education sector.

The questionnaire is divided into two main sections.
The first section collects demographic details about parti-
cipants, while the second explores their experiences with
e-learning. To assess different aspects of the e-learning
system, a total of 17 items were used, each corresponding
to a specific construct in the model.

e “System Quality” was evaluated based on three criteria:
functionality, ease of use, and reliability.

e “Information Quality” was assessed based on accuracy,
ease of understanding, and content clarity.

e “Service Quality” of e-learning support staff was
measured using three factors: responsiveness, expertise,
and empathy.

e “System Usage” was examined through two indicators:
frequency of use and level of dependency.

e “User Satisfaction” was assessed based on how well the
system meets educational needs and its overall efficiency
and effectiveness.

e “Net Benefits” were measured in terms of time saved,
improved performance, and a better understanding of the
material.

This structured approach ensured a comprehensive
evaluation of the e-learning experience from multiple
perspectives.

All survey items were measured using a 5-point Likert
scale, with responses ranging from 1 (strongly disagree) to
5 (strongly agree). This scale was selected because it is
widely recognized as an effective tool for measuring
attitudes and perceptions [17]. To ensure the question-
naire was clear and easy to understand, a pilot test was
conducted with a sample of 20 participants before the full
study.

For data collection, a convenience sampling method
was used, with participants recruited through snowball
sampling. The study targeted undergraduate students
from the first, second, and third years, as well as master’s
students. To be eligible, participants needed to have inter-
net access and the ability to complete an online survey in
French.

Inclusion criteria were:

e Students enrolled in the nursing or midwifery programs
at the Higher Institute of Nursing Professions and Health
Techniques of Casablanca during the 2023-2024
academic year.

e Access to the internet and ability to complete an online
questionnaire.

e Understanding of French (the language of the
questionnaire).

e Willingness to voluntarily participate in the study

Exclusion criteria were:

e Students who did not complete the questionnaire.

e Students who were not actively enrolled during the data
collection period.

e Students who declined participation or withdrew consent
during the survey.

o Inability to access or use the online platform.
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The survey was administered through Google Forms
for accessibility and ease of use. The sample size was
determined based on a total population of 1,600 students
at the Higher Institute of Nursing Professions and Health
Techniques of Casablanca. Using a 95% confidence level
and a 5% margin of error, the required sample size was
calculated to be approximately 310 students. This ensures
that the results accurately represent the broader student
population with the necessary level of reliability and
validity. The sample size was considered adequate for the
study, as it meets the general recommendation of having
at least 10 times the maximum number of paths directed
at a construct within the structural model for Partial Least
Squares Structural Equation Modeling (PLS-SEM).

2.1. Ethical Considerations

This study was conducted in accordance with ethical
guidelines to ensure the protection and respect of parti-
cipants' rights. The survey was anonymous, ensuring the
confidentiality of responses, and complied with Moroccan
Law 09-08 on the protection of personal data. Parti-
cipation was voluntary, and individuals had the freedom to
withdraw at any point without facing any consequences.
The administration of the Higher Institute of Nursing
Professions and Health Techniques of Casablanca granted
approval for the study. Given that the study posed minimal
risk and involved no interventions, an Institutional Review
Board (IRB) review was not necessary. Instead, the study
adhered to common ethical standards for survey research.

Information Quality accuracy

Information Quality ease of

understanding Information

Quality
Information Quality ease of
comprehension

Information System ease of
use

Information
System

Information System
functionality

Information System reliability

Quality Service knowledge

Quality Service
responsiveness

service

Quality service empathy

Fig. (3). PLS-SEM algorithm results.

Usage dependency

User Satisfaction
efficiency

Participants were informed about the study’s purpose at
the start, and their completion of the survey was under-
stood as implied consent.

The questionnaire was designed to be appropriate for
the participants’ age, ensuring that it avoided any
discomfort. Since the institute does not have an official
ethics committee, and in line with standard practice for
educational research in Morocco, obtaining permission
from the administration is considered sufficient to meet
ethical and legal requirements.

This research was conducted among students enrolled
in nursing and midwifery programs, ensuring that the
study reflected the perspectives of both professional
tracks within Moroccan health education.

3. RESULTS AND DISCUSSION

A total of 345 participants completed the online
questionnaire. The dataset was complete, with no missing
responses from any participants (Fig. 3).

3.1. Descriptive Statistics

Table 1 presents the demographic profile of the
participants. The results showed that 67.83% of respon-
dents were women, while 32.17% were men. The age
distribution is as follows— 4.93% were under 18 years old,
64.35% were between 18 and 24 years old, 23.77% were
between 25 and 34 years old, 6.67% were between 35 and
44 years old, 0.29% were between 45 and 54 years old,
and 0.58% were over 55 years old.

Usage frequency

Net benefits enhanced

System
performance

Usage

Net benefits

Net benefits enhanced

understanding
User

Satisfaction

User Satisfaction with
education needs
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Table 1. Demographic profile.
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Variable Category Frequency Percentage
Male 111 32,17%
Gender
Female 234 67,83%
Under 18 years 17 4,93%
18-24 years 222 64,35%
25-34 years 82 23,77%
Age
35-44 years 23 6,67%
45-54 years 1 0,29%
55 years and above 2 0,58%
Bac+1 111 32,17%
. Bac+2 57 16,52%
Education level
Bac+3 72 20,87%
Bac+4/5 105 30,43%
Daily 40 11,59%
Bl . ; f Several times a week 72 20,87%
-learning system usage frequenc
gsy geJrequency Weekly 40 11,59%
Less than once a week 193 55,94%

Table 2. Composite reliability (CR), cronbach's alpha (a), average variance extracted (AVE).

- Cronbach's Alpha | Composite Reliability (rho_c) Average Variance Extracted (AVE)
“Information Quality” 0.85 0.87 0.68
“Information System” 0.82 0.86 0.65
“Net benefits” 0.84 0.88 0.69
“Quality service” 0.79 0.83 0.62
“System Usage” 0.81 0.84 0.63
“User Satisfaction” 0.83 0.87 0.66

Regarding education level, 32.17% of participants had
completed one year of post-high school education, repre-
senting the largest group. The smallest group, 16.52%,
had completed a Bac+2. 20.87% had obtained a Bac+3,
representing a moderate proportion of the sample, while
30.43% were pursuing a Bac+4/5, almost the same size as
the Bac+1 group.

Concerning e-learning experience, 55.94% of parti-
cipants used it less than once a week, 20.87% used it
several times a week, 11.59% used it weekly, and 11.59%
used it daily.

3.2. Reliability and Validity

Before testing the research model and conducting path
analysis, the measurement scales were evaluated for reli-
ability and validity, as shown in Table 2.

Reliability refers to the consistency of the measure-
ment scales across different constructs. In this analysis, all
constructs demonstrated excellent internal consistency,
with Cronbach's Alpha values exceeding 0.7. Similarly, the
Composite Reliability (CR) values also surpassed 0.7,
confirming that the scales are reliable and consistent
across various samples or situations. This suggests that
the measurement items within each construct work well
together and accurately reflect the underlying concept
[18].

Validity measures whether the constructs accurately
assess what they are intended to measure. In this analysis,
the Average Variance Extracted (AVE) values for all cons-
tructs were above the recommended threshold of 0.5,
indicating strong convergent validity. This means the
items within each construct share a significant amount of
variance and effectively capture the essence of the cons-
truct. These results confirmed that the constructs are both
consistent and accurate representations of the theoretical
dimensions they are designed to measure [18].

Additionally, Table 3 illustrates the discriminant vali-
dity of the constructs used in this study. According to [19],
discriminant validity is established when the square root
of the AVE for each construct is greater than its corre-
lations with other constructs. As shown in Table 3, all
constructs satisfy this criterion, confirming their discri-
minant validity across the sample.

3.3. Evaluating Model Estimates and Goodness-of-Fit

The structural model estimation was performed using
the “Linear Structural Relations” (LISREL) software. It is
important to note that no single statistical test in Struc-
tural Equation Modeling (SEM) can definitively assess the
predictive strength of a model [20]. Therefore, multiple fit
indices are employed to evaluate the model's goodness-of-
fit.
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Table 3. Discriminant validity assessment - correlation matrix with square root of AVE on diagonal.

. "I'g:’lglri‘:;,i,on "Il;f;::;l:ll;jon “Net Benefits” ;S;I:ilcig “System Usage” | “User Satisfaction”
“Information Quality” 0.851 0.683 0.614 0.165 0.605 0.637
“Information System” 0.683 0.835 0.492 0.207 0.522 0.595

“Net benefits” 0.614 0.492 0.869 0.044 0.705 0.816
“Quality service” 0.165 0.207 0.044 0.826 -0.005 0.017
“System Usage” 0.605 0.522 0.705 -0.005 0.846 0.714

“User Satisfaction” 0.637 0.595 0.816 0.017 0.714 0.862
Table 4. Structural model results.

Hypothesis Path Standard Path Coefficient p-values | R-squared | Results
H1 “Information System” -> “System Usage” 0.4 0.02 0.5 Accept
H2 “Information System” -> “User Satisfaction” 0.42 0.02 0.52 Accept
H3 “Information Quality” -> “System Usage” 0.35 0.01 0.45 Accept
H4 “Information Quality” -> “User Satisfaction” 0.15 0.08 0.30 Reject
H5 “Quality service” -> “System Usage” 0.38 0.03 0.48 Accept
H6 “Quality service” -> “User Satisfaction” 0.28 0.03 0.39 Accept
H7 “System Usage” -> “User Satisfaction” 0.45 0.01 0.55 Accept
H8 “System Usage” -> “Net benefits” 0.55 0.001 0.68 Accept
H9 “User Satisfaction” -> “Net benefits” 0.62 0.001 0.73 Accept

The results showed that the observed fit measures surpass
the recommended thresholds, indicating that the measure-
ment model aligns well with the data.

4. STRUCTURAL MODEL RESULTS

Evaluating the structural model includes analyzing the
R-squared values and path coefficients. The outcomes of
the hypotheses tested using SEM are summarized in
Table 4.

The Structural Equation Modeling (SEM) analysis
offers valuable insights into the factors influencing the
effectiveness of e-learning systems. A strong and statis-
tically significant relationship was found between the
“Information System” construct and both “System Usage”
(B=0.40, p=0.02) and “User Satisfaction” (f=0.42,
p=0.02). This highlights the crucial role of system design,
reliability, and user-friendliness. These results aligned
with previous studies, which have suggested that technical
reliability and ease of use are key factors influencing
technology adoption and user satisfaction in digital
learning environments [21, 22, 23].

The analysis shows that “Information Quality” signifi-
cantly influences “System Usage” (B=0.35, p=0.01), but
does not have a significant effect on “User Satisfaction”
(p=0.08). This suggests that while high-quality information
can encourage more frequent system use, it may not
always lead to higher user satisfaction. This discrepancy
could be due to a mismatch between the content quality
and the specific needs or preferences of users, as noted in
prior research on content relevance and user expectations
[5, 6, 24, 25]. Enhancing content personalization and
relevance could address this gap, consistent with findings
that emphasize user-centered design in e-learning systems
[26, 27].

The significant impact of “Service Quality” on both
“System Usage” (3=0.38, p=0.03) and “User Satisfaction”
(B=0.28, p=0.03) underscores the importance of offering
responsive, knowledgeable, and empathetic support to
enhance user engagement and satisfaction. These results
aligned with previous studies that have emphasized the
role of high-quality service in fostering user loyalty and
satisfaction within technology-driven service environments
[28, 29].

The significant relationship between “System Usage”
and “User Satisfaction” (8=0.45, p=0.01) emphasizes the
importance of frequent and consistent usage in creating
positive user experiences. Furthermore, the strong direct
effect of “System Usage” on “Net Benefits” (B=0.55,
p=0.001) highlights the tangible advantages of sustained
engagement, such as enhanced performance and under-
standing [5]. Similarly, “User Satisfaction” is identified as
a key determinant of “Net Benefits” (§=0.62, p=0.001),
emphasizing the importance of addressing users' educa-
tional needs and efficiency expectations to achieve mean-
ingful outcomes.

These findings emphasized the strong connection
between system quality, service quality, and user satis-
faction in achieving the success of e-learning systems.
They also highlight areas for improvement, such as better
aligning information quality with user needs and enhan-
cing the overall user experience. This aligns with broader
research in e-learning, which increasingly focuses on user-
centered design and continuous improvement strategies
[30, 31]. Future research could further explore these
relationships in different e-learning contexts and identify
ways to improve satisfaction and engagement for diverse
learners.
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The R-squared values provide valuable insights into
the model's explanatory power. For “System Usage,” 48%
of the variance is explained by factors such as ease of use,
reliability, and functionality, indicating a moderate level of
explanatory power and suggesting that other factors may
also influence usage. For “User Satisfaction,” 52% of the
variance is explained by system characteristics and usage,
reflecting moderate-to-high explanatory power and high-
lighting their role in driving satisfaction. Finally, “Net
Benefits” has a high R-squared value of 71%, suggesting
that “System Usage” and “User Satisfaction” are strong
predictors of the benefits users perceive, such as
improved performance and understanding. These findings
underscore the critical importance of system quality and
user satisfaction in achieving positive outcomes in e-
learning systems. Table 5 provides further details on the
model's explanatory power as measured by the R-squared
values.

Table 5. Presents the results of the model's
explanatory power, evaluated by the R-squared value.

- R-square R-square Adjusted
Net benefits 0.71 0.69
System Usage 0.48 0.46
User Satisfaction 0.52 0.50

Based on the findings, it is evident that the success of
e-learning platforms in Moroccan higher education hinges
significantly on the quality of system infrastructure and
support services. From the perspective of a researcher
within this educational context, these results reaffirm the
urgent need for policy-level investment in digital infra-
structure and technical support tailored to both students
and instructors. Furthermore, while students demons-
trated strong engagement with the system, it is crucial to
strengthen digital literacy and promote inclusive training
programs to bridge potential disparities. As someone
involved in both research and education, the author
believes integrating feedback from both students and
educators could significantly enhance the adaptability and
long-term impact of e-learning strategies in Morocco.

5. LIMITATIONS

Despite its valuable insights, this study has several
limitations. Firstly, it relied on self-reported data collected
through an online questionnaire, which may introduce res-
ponse bias. Secondly, the sample was limited to students
from a specific educational context, which may restrict the
generalizability of the findings to other populations or
regions. Thirdly, the cross-sectional design captures per-
ceptions at a single point in time and does not account for
changes over time or long-term impacts of e-learning.
Future research should consider longitudinal studies and
include more diverse samples to validate and extend these
findings across different educational settings.
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CONCLUSION

The primary objective of this study is to empirically
evaluate the success of e-learning among students at the
Higher Institute of Nursing Professions and Health Tech-
niques of Casablanca by applying the updated IS Success
Model proposed by DeLone and McLean [1]. Six cons-
tructs were evaluated— (1) “system quality,” (2) “infor-
mation quality,” (3) “service quality,” (4) “system usage,”
(5) “user satisfaction,” and (6) “net benefits.” The study
specifically examined the relationships between three key
constructs—“system usage,” “user satisfaction,” and “net
benefits”—as key indicators of e-learning success.

The findings of this study validated the effectiveness of
the e-learning system, as eight out of nine hypotheses
were supported. “System quality,” “information quality,”
and “service quality” play key roles in influencing “system
usage” and “user satisfaction,” which, in turn, lead to “net
benefits.” Specifically, “system quality” has a significant
im-pact on both “system usage” and “user satisfaction,”
while “information quality” mainly affects “system usage.”
“Service quality” enhances both “system usage” and “user
satisfaction,” further emphasizing its importance. Additi-
onally, “system usage” and “user satisfaction” act as cru-
cial mediators in the model, with “user satisfaction” being
the strongest driver of “net benefits.” The only hypothesis
not supported was the direct relationship between “infor-
mation quality” and “user satisfaction,” indicating that the
influence of information quality on satisfaction might be
more indirect. These results highlighted the intercon-
nectedness of these constructs and stressed the impor-
tance of optimizing system quality, service delivery, and
user engagement to realize the benefits of e-learning
systems fully. The study should be understood as a
Morocco-based investigation into e-learning in higher
health education, specifically involving nursing and mid-
wifery students.

From a theoretical perspective, this study offers valu-
able insights into the role of these constructs in explaining
the success of e-learning in a higher education settings in
Morocco. It also underscores the importance of further
investment in e-learning as a critical strategy for edu-
cational recovery post-COVID-19, highlighting the need to
raise awareness among students and their families about
the role of e-learning in ensuring safe and continuous
learning.

Like all research, this study has limitations that
necessitate further exploration to enhance the evaluation
of e-learning systems. One limitation is its exclusive focus
on the student sub-portal of the e-learning platform,
leaving the teacher sub-portal unexplored. Future rese-
arch should incorporate teachers' perspectives to offer a
more comprehensive view of e-learning success. Another
limitation is the study's sample, which was confined to one
higher education institution in Casablanca. As a result, the
generalizability of the findings beyond the Moroccan
nursing and midwifery educational context is limited.
Future studies should aim to expand the sample size and
geographic scope.
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Additionally, institutions should prioritize service infra-
structure in online learning environments, ensuring res-
ponsive and high-quality support systems that foster both
system usage and user satisfaction. The potential for inte-
grating hybrid models of learning post-COVID offers a
promising direction for future educational strategies,
blending traditional and digital learning to create more
accessible and resilient education systems.
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