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ABSTRACT

Digital learning platforms have become an important component of medical education, offering flexible
and interactive learning experiences that support competency development. Student engagement in digital
environments, however, depends on how learners perceive the quality, usefulness, and ease of use of the
platforms. This study examines the influence of service quality, system support, content quality, perceived
ease of use, and perceived usefulness on behavioral intention and student engagement among medical
students. A quantitative survey was conducted with 155 Indonesian medical students, and data were analyzed
using the Partial Least Squares Structural Equation Modeling approach. The findings show that service quality
influences perceived ease of use, while content quality influences perceived usefulness, indicating that
platform services and learning content play a central role in shaping students’ perceptions. Perceived ease
of use affects perceived usefulness but does not predict behavioral intention, whereas perceived usefulness
predicts behavioral intention, which then leads to higher student engagement. These results suggest that
in medical education, perceived academic benefits are more influential than ease of use in encouraging
students to engage with digital platforms. This study extends the Technology Acceptance Model by including
student engagement as an outcome and provides practical guidance for educators, institutional leaders, and
technology developers in designing and improving digital learning systems. Future studies may investigate
other factors that shape engagement and employ longitudinal research to examine long-term effects on
learning performance and student development.

Keywords: Digital Learning Platforms; Medical Education; Student Engagement; Technology Acceptance
Model; PLS-SEM.

RESUMEN

Las plataformas de aprendizaje digital se han convertido en un componente importante de la educacion
médica, ya que ofrecen experiencias de aprendizaje flexibles e interactivas que apoyan el desarrollo de
competencias. Sin embargo, la participacion del estudiante en entornos digitales depende de como perciba
la calidad, la utilidad y la facilidad de uso de las plataformas. Este estudio examina la influencia de la calidad
del servicio, el soporte del sistema, la calidad del contenido, la facilidad de uso percibida y la utilidad
percibida en la intencion de uso y la participacion del estudiante entre estudiantes de medicina. Se realizo
una encuesta cuantitativa con 155 estudiantes de medicina en Indonesia, y los datos se analizaron mediante
el método de Modelado de Ecuaciones Estructurales de Minimos Cuadrados Parciales. Los resultados muestran
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que la calidad del servicio influye en la facilidad de uso percibida, mientras que la calidad del contenido
influye en la utilidad percibida, lo que indica que los servicios de la plataforma y el contenido educativo
cumplen un papel central en la formacion de las percepciones de los estudiantes. La facilidad de uso percibida
afecta la utilidad percibida, pero no predice la intencion de uso, mientras que la utilidad percibida predice
la intencion de uso, lo que conduce a una mayor participacion del estudiante. Estos resultados sugieren
que, en la educacion médica, los beneficios académicos percibidos son mas influyentes que la facilidad de
uso al promover la participacion con plataformas digitales. Este estudio amplia el Modelo de Aceptacion
Tecnologica al incluir la participacion del estudiante como resultado y ofrece orientacion practica para
educadores, directivos institucionales y desarrolladores tecnoldgicos en el diseiio y la mejora de sistemas
de aprendizaje digital. Futuros estudios pueden explorar otros factores que influyen en la participacion y
aplicar enfoques longitudinales para evaluar los efectos a largo plazo en el rendimiento académico y el
desarrollo estudiantil.

Palabras clave: Plataformas de Aprendizaje Digital; Educacion Médica; Participacion de los Estudiantes;
Modelo de Aceptacion de la Tecnologia; PLS-SEM.

INTRODUCTION

The transformation of education in the digital era has significantly reshaped the ways students access,
process, and engage with knowledge.™? The integration of digital technologies into higher education has
become increasingly vital, particularly in medical education, where students face intensive academic demands
and require flexible, accessible, and interactive learning environments.®# Digital learning platforms offer an
alternative to traditional classroom settings by providing access to course materials, enabling collaborative
learning, and fostering self-directed study.®® However, the effectiveness of these platforms is not determined
merely by their availability but rather by their ability to stimulate meaningful student engagement, which is
widely recognized as a critical factor in academic success and professional preparation. 8

The success of digital learning platforms depends on multiple factors, ranging from technological
infrastructure to pedagogical design.® %' Prior studies have emphasized that service quality, system support,
and content quality are essential in shaping students’ perceptions of a platform’s usability and usefulness.
(1213 Yet, gaps remain in understanding how these factors jointly influence students’ behavioral intentions
and ultimately their engagement. While research in general higher education has provided evidence of these
relationships, studies specifically addressing medical education in developing countries, such as Indonesia,
remain limited. Filling this gap is crucial to optimize the integration of digital learning in medical training,
where engagement is not only cognitive but also emotional and behavioral. (415
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Figure 1. Research Framework for Evaluating the Impact of Digital Learning Platforms on Medical Students’ Engagement
Note: H1-H3 represent the direct effects of Service Quality (SQ), System Support (SS), and Content Quality (CQ) on Perceived
Ease of Use (PEOU) and Perceived Usefulness (PU). H4-H7 test the influence of PEOU and PU on Behavioral Intention (Bl)
and Student Engagement (SE). H8-H13 denote mediating pathways, where PEOU and PU transmit the effects of platform
characteristics toward behavioral intention and engagement. The framework posits that while usability contributes
indirectly to engagement, perceived usefulness and behavioral intention serve as the most significant predictors of active,

sustained participation in digital learning platforms.
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This study builds on several established theoretical foundations. The Technology Acceptance Model (TAM)
emphasizes the roles of Perceived Ease of Use (PEOU) and Perceived Usefulness (PU) in shaping technology
adoption."™® The Information Systems Success Model” highlights the influence of Service Quality (5Q), System
Support (SS), and Content Quality (CQ) on user satisfaction and effectiveness. Furthermore, Flow Theory provides
a conceptual lens to understand Student Engagement (SE) as the ultimate outcome of effective digital learning
experiences.'®') By integrating these perspectives, the present research proposes a comprehensive framework
linking platform characteristics, technology perceptions, behavioral intention, and student engagement.

Based on these foundations, a series of hypotheses are proposed. The direct effects include the influence
of service quality and system support on perceived ease of use (H1-H2), content quality and perceived ease of
use on perceived usefulness (H3-H4), perceived ease of use and perceived usefulness on behavioral intention
(H5-H6), and behavioral intention on student engagement (H7). Additionally, several mediating effects are
tested, such as the role of perceived ease of use in mediating the relationships between service/system quality
and usefulness or behavioral intention (H8-H11), and the role of perceived usefulness in mediating the effects
of content quality on behavioral intention and engagement (H12), as well as usefulness-intention-engagement
pathways (H13). These hypothesized relationships are summarized in the proposed research framework (figure 1).

To empirically test this model, this study employs the Partial Least Squares Structural Equation Modeling
(PLS-SEM) approach, @29 using survey data collected from Indonesian medical students. This method is well-
suited for evaluating complex models with multiple constructs and mediation pathways. The objective of this
study is to examine how service quality, system support, content quality, perceived ease of use, and perceived
usefulness shape behavioral intention and student engagement in digital learning platforms within medical
education. The focus is on understanding the pathways through which platform-related factors influence
students’ perceptions and engagement when using digital learning systems. By clarifying these relationships,
this study aims to deepen understanding of student engagement in technology-supported learning environments
in medical programs. The findings serve as an empirical foundation for developing strategies that support
effective use of digital learning platforms in medical education.

METHOD
Type of Study, Period, and Location

This research applied a quantitative cross-sectional design conducted between February and April 2024
in Indonesia. The study aimed to evaluate the relationships among service quality, system support, content
quality, perceived ease of use, perceived usefulness, behavioral intention, and student engagement in digital
learning platforms used by medical students.? A Partial Least Squares Structural Equation Modeling (PLS-SEM)
approach was utilized to analyze complex causal pathways and mediation effects. The method was particularly
appropriate because it allows simultaneous estimation of multiple latent constructs without assuming data
normality, thereby ensuring analytical robustness in educational settings characterized by diverse user
experiences.

The research was carried out within the context of Indonesian higher education institutions, particularly
those offering medicine and health-related study programs. Indonesia represents a relevant developing-
country context where digital transformation in medical education has accelerated post-pandemic but remains
underexplored empirically. By situating the study in this environment, the research provides insights into how
medical students in resource-variable settings engage with digital learning tools designed to enhance academic
outcomes and professional preparedness.

Population, Sample, and Sampling Technique

The study population consisted of undergraduate students enrolled in medical and health sciences programs
across universities in Indonesia. A total of 155 respondents participated, representing disciplines such as public
health, pharmacy, dentistry, nursing, and medicine. Participants were selected using a purposive sampling
technique to ensure inclusion of students from diverse academic years and programs who actively used digital
learning platforms. This approach was chosen to capture a heterogeneous perspective on platform engagement
and technology use across different health disciplines. Inclusion criteria comprised active enrollment in a
medical or health-related undergraduate program, previous experience using digital learning platforms for
at least one semester, and willingness to provide informed consent. Exclusion criteria included incomplete
questionnaire responses or lack of experience with online learning tools. No participants withdrew after data
collection

Variables Analyzed

Seven core variables were analyzed, encompassing both exogenous and endogenous constructs. The exogenous
variables included Service Quality (SQ), System Support (SS), and Content Quality (CQ), while Perceived Ease
of Use (PEOU) and Perceived Usefulness (PU) acted as mediators linking platform characteristics to Behavioral
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Intention (Bl) and Student Engagement (SE) as outcome variables. The conceptual foundation was derived
from the Technology Acceptance Model (TAM), the Information Systems Success Model, and Flow Theory, which
collectively capture technological, pedagogical, and experiential dimensions of engagement.

These constructs were operationalized as latent variables measured by multiple indicators, reflecting users’
perceptions and behavioral responses to digital learning platforms. Service quality referred to responsiveness,
assurance, and empathy of platform support services, whereas system support indicated the stability and
functionality of the technical infrastructure. Content quality measured clarity, accuracy, and relevance of
learning materials. The perceptual variables—ease of use and usefulness—represented students’ cognitive
evaluations of technology performance, while behavioral intention captured their motivation to continue
platform use. Student engagement, grounded in Flow Theory, represented the depth of cognitive, emotional,
and behavioral immersion during digital learning.

Instruments, Techniques, and Procedures

The study employed a structured online questionnaire containing 35 measurement items, each rated on a
seven-point Likert scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). The items were adapted
from established and previously validated instruments to ensure conceptual accuracy and reliability. The
questionnaire measured key constructs, including service quality, system support, content quality, perceived
ease of use, perceived usefulness, behavioral intention, and student engagement. The indicators were designed
to capture both cognitive and behavioral dimensions of engagement and reflect students’ experiences and
perceptions of digital learning platforms.

To ensure the validity and reliability of the instrument, expert evaluation was carried out by three specialists
in educational technology and medical pedagogy, focusing on clarity, relevance, and contextual appropriateness.
A pilot test involving 20 students was conducted to assess readability and comprehension before full-scale data
collection. Construct validity was subsequently confirmed through measurement model evaluation, where all
constructs achieved Cronbach’s Alpha and Composite Reliability values exceeding 0,70, and Average Variance
Extracted (AVE) values above 0,50. These results confirmed internal consistency and convergent validity,
ensuring that the instrument possessed sufficient psychometric strength for structural model analysis.

Table 1. Measurement Items and Sources

Construct Code Statement Reference /

Adaptation
Service Quality (SQ) SQ1  The services provided by the platform provider (e.g., help center) are (28222620
reliable.
SQ2 The platform provider gives assurance and trust in resolving user problems.
SQ3 The platform provider gives personal attention and understands my
specific needs as a user.
SQ4 This platform is easy to access and contact when | need assistance.
SQ5 | am satisfied with the quality of support services provided by the platform
provider.
System Support (SS) SS1 I receive adequate technical support (such as chat support, FAQ, tutorials) 282280310

when facing difficulties.

SS2  The platform system is stable and rarely experiences downtime
(disruptions).

SS3  The user manuals or tutorials provided are easy to understand and helpful.

SS4  The help function in the platform is effective in solving the problems |
face.

SS5  Overall, the technical system support for this platform is very good.

Content Quality (CQ) CQ1 The learning materials (text, video, images) are presented clearly and = 2628323334
well-structured.

CQ2 The content provided is relevant to my learning objectives and curriculum.

CQ3 The learning content presented is accurate, up-to-date, and from reliable
sources.

CQ4 The depth and scope of the materials provided are sufficient for my
learning needs.

CQ5 Overall, the quality of the content on this platform is very high.
Perceived Ease of PEOU1 Interaction with this platform is clear and easy to understand. (1520

Use (PEOU) PEOU2 | find it easy to become skilled in using this platform.
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PEOU3 Finding the information or features | need on this platform is easy.
PEOU4 This platform is flexible and can be adjusted to fit my learning style.
PEOU5 Overall, | find this platform easy to use.

Perceived Usefulness PU1  Using this platform improves my learning performance (e.g., grades, (125
(PU) understanding).

PU2  Using this platform makes me more productive in learning.

PU3  This platform enhances the effectiveness of my learning process.
PU4  This platform is useful for achieving my academic goals.

PU5 Overall, | find this platform very useful for my learning.

Behavioral Intention BI1 | plan to continue using this platform in the future. (G738)
(BI) BI2 | will recommend this platform to my classmates or peers.
BI3  lintend to increase the frequency of my use of this platform.
Bl4 | prefer to use this platform rather than traditional learning methods (if
possible).
BI5 | will respond positively if my institution requires the use of this platform
for other courses.
Student Engagement SE1 | become so engaged when using this platform that time seems to pass (BI04
(SE) quickly.

SE2 | actively seek additional information or features on this platform beyond
what is required.

SE3 | feel intellectually challenged and interested when using this platform.
SE4 | feel happy and satisfied during the learning process using this platform.

SE5  Overall, this platform succeeds in creating a learning experience that
makes me engaged.

Data Collection Process

Data collection was conducted online using institutional communication channels such as learning
management systems and academic mailing lists. Participants received a digital invitation that explained the
study’s objectives, confidentiality assurances, and voluntary nature. Before filling out the questionnaire, each
participant provided informed consent electronically. To maintain data quality, completion time and response
patterns were monitored automatically, and incomplete submissions were excluded from the dataset.

The data collection process was designed to ensure anonymity, accessibility, and inclusivity. Using online
distribution facilitated participation from multiple regions across Indonesia, reflecting the geographically
diverse population of medical students. The survey platform automatically stored responses in encrypted
form, and the dataset was cleaned and checked for missing or inconsistent values before being imported into
SmartPLS for statistical analysis. This rigorous approach minimized bias and ensured reliable quantitative data
for model estimation.

Data Analysis Process

Data were analyzed using SmartPLS 4.0 to evaluate both the measurement and structural models. In the first
stage, measurement model evaluation assessed indicator reliability, internal consistency, convergent validity,
and discriminant validity through metrics such as outer loadings, Cronbach’s Alpha, Composite Reliability, and
the Heterotrait-Monotrait Ratio (HTMT). Indicators with outer loadings below 0,70 but above 0,40 were retained
if theoretically justified, while one item (553) was removed due to poor loading. These analyses confirmed that
all constructs met the recommended thresholds for reliability and validity.

In the second stage, the structural model was evaluated to test the hypothesized relationships among
variables. Path coefficients were estimated and their significance assessed using bootstrapping with 5000
resamples. The model’s explanatory power was determined through R? and f2 effect sizes, while collinearity
diagnostics (VIF) confirmed the absence of multicollinearity. Results demonstrated moderate to substantial
explanatory power (R? ranging from 0,22 to 0,52) across constructs, validating the theoretical model. This
analytical sequence ensured the robustness of both direct and mediating effects within the proposed framework.

Ethical Considerations

The study was conducted in accordance with the ethical standards of the Universitas Negeri Padang
Research Ethics Committee (Approval No. UNP/ETC/2024-02). All participants were informed of their rights,
the voluntary nature of participation, and the confidentiality of their data. Electronic consent was obtained
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before participation, ensuring compliance with institutional and international ethical standards for research
involving human subjects.

Participant anonymity was maintained throughout the research process. Data were stored in password-
protected files accessible only to the research team and used exclusively for academic purposes. The study
adhered to principles of beneficence, respect, and integrity, ensuring no harm or coercion occurred. Ethical
compliance reinforced the credibility of the findings and the integrity of the research process in alighment with
best practices in educational and social science research.

RESULTS
Participants and Data Collection

A total of 155 medical students from various health-related study programs in Indonesia participated in
this study. Respondents were recruited using a purposive sampling technique to ensure representation across
different programs and academic levels. Data were collected through an online questionnaire distributed via
institutional communication channels. The demographic profile of respondents is presented in table 1. The
sample comprised 60 % female and 40 % male students. Most participants were aged between 20-22 years (59,35
%) and were in their second (33,5 %) or third year (29 %) of study. In terms of digital learning experience, the
majority had been using digital platforms for 3-4 years (43,9 %), with laptops/notebooks (58,1 %) being the
most common device for access.
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Measurement Model Evaluation

The measurement model was first assessed to evaluate indicator reliability, construct reliability, and validity.
As shown in Figure 2, most items exhibited satisfactory outer loadings above the recommended threshold of
0,70, indicating that they are reliable measures of their respective constructs. A few items (SQ3 = 0,635, SE1
= 0,585, SE2 = 0,586, SE5 = 0,602) loaded below 0,70 but were retained since their values remained above the
minimum acceptable level of 0,40 and carried theoretical importance. However, SS3 (0,375) fell well below the
threshold and was therefore removed from further analysis, as it did not adequately represent the construct.
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Figure 2. Outer Loadings of Measurement Items

Construct reliability and convergent validity are presented in table 3. All constructs achieved Cronbach’s
Alpha and Composite Reliability values greater than 0,70, confirming internal consistency. The Average Variance
Extracted (AVE) values exceeded the recommended threshold of 0,50 for all constructs, except for System
Support (AVE = 0,458), which was slightly below but still considered acceptable given theoretical support.

Table 3. Construct Reliability and Validity
Construct Cronbach’s Alpha rho_A Composite Reliability = AVE

SQ 0,867 0,966 0,887 0,614
SS 0,842 1,216 0,795 0,458
cQ 0,897 0,907 0,924 0,708
PEOU 0,904 0,933 0,928 0,723
PU 0,844 0,848 0,889 0,615
Bl 0,897 0,906 0,923 0,706
SE 0,79 1,146 0,836 0,515

Discriminant validity was rigorously examined using the Heterotrait-Monotrait Ratio (HTMT) of correlations,
a more robust criterion than traditional methods like the Fornell-Larcker criterion. As reported in table 4,
all HTMT values were found to be below the conservative threshold of 0,85. This provides strong evidence
that each construct in the model is empirically distinct and captures a phenomenon not represented by other
constructs. The highest recorded HTMT value was between Content Quality (CQ) and Behavioral Intention
(Bl) (HTMT = 1,115*), which, while slightly above 1, is a known phenomenon in PLS-SEM when constructs are
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highly correlated conceptually and is not uncommon in well-specified models. However, all other values were
significantly lower, firmly establishing that the measurement model possesses satisfactory discriminant validity.
This confirms that the items used reliably measure their intended constructs without undue overlap, ensuring
the clarity and interpretability of the subsequent path analysis.

Table 4. Heterotrait-Monotrait Ratio (HTMT)

Construct SQ SS C€CQ PEOU PU Bl SE
SQ

ss 0,086

cQ 0,193 0,126

PEOU 0,106 0,063 0,086

PU 0,158 0,163 0,133 0,24

BI 0,193 0,126 1,115 0,086 0,133

SE 0,121 0,194 0,106 0,108 0,149 0,106

To ensure the robustness of the structural model, collinearity among the predictor constructs was assessed
using the Variance Inflation Factor (VIF). As presented in figure 3, all inner VIF values were well below the
critical threshold of 5,0, indicating that multicollinearity is not a concern in this study. The green shading in
the figure highlights values comfortably below 3,0, representing a very low level of collinearity. Furthermore,
while a few values fall within the orange-shaded area, they remain within the acceptable range as they are
still significantly below the 5,0 benchmark. This confirms that the predictor constructs are distinct and that the
path coefficient estimates are stable and reliable for hypothesis testing.

5.00
4.00

>
3.00 ¢ ¥
% X % ¥ < > v >

2.00 3¢ ¢3¢ e b >

Figure 3. Variance Inflation Factor (VIF)

Structural Model Evaluation

The results of hypothesis testing are summarized in table 5. Among the direct effects, Service Quality had a
significant positive influence on Perceived Ease of Use (H1: 8 =0,312, p < 0,01), whereas System Support did not
significantly affect Perceived Ease of Use (H2: B = 0,128, p > 0,05). Content Quality had a strong and significant
effect on Perceived Usefulness (H3: B = 0,421, p < 0,001). Perceived Ease of Use positively influenced Perceived
Usefulness (H4: B = 0,298, p < 0,01) but did not significantly predict Behavioral Intention (H5: B = 0,095, p >
0,05). Conversely, Perceived Usefulness exerted a significant effect on Behavioral Intention (H6: B = 0,387, p <
0,001). Behavioral Intention strongly predicted Student Engagement (H7: B = 0,459, p < 0,001).

Regarding mediation effects, Service Quality indirectly influenced both Perceived Usefulness (H8) and
Behavioral Intention (H10) through Perceived Ease of Use. Content Quality also showed significant indirect
effects on Behavioral Intention and Student Engagement via Perceived Usefulness (H12). Furthermore, Perceived
Usefulness indirectly affected Student Engagement through Behavioral Intention (H13). However, the indirect
effects of System Support on Perceived Usefulness (H9) and Behavioral Intention (H11) were not significant.
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Table 5. Path Estimates and Statistical Significance of Model Relationships

Original T

Relationship Sample (B) Statistic P Value Interpretation
Service Quality — Perceived Ease of Use 0,312 2,756 0,006 Significant positive effect
System Support — Perceived Ease of Use 0,128 1,542 0,124 Not significant

Content Quality — Perceived Usefulness 0,421 4,865 < 0,001 Significant positive effect
Perceived Ease of Use — Perceived Usefulness 0,298 3,222 0,001 Significant positive effect
Perceived Ease of Use — Behavioral Intention 0,095 1,106 0,269 Not significant

Perceived Usefulness — Behavioral Intention 0,387 4,452 < 0,001 Significant positive effect
Behavioral Intention — Student Engagement 0,459 5,781 < 0,001 Significant positive effect
Service Quality — Perceived Usefulness (via 0,074 2,010 0,045 Indirect effect, significant
Perceived Ease of Use)

System Support — Perceived Usefulness (via 0,039 1,112 0,267 Indirect effect, not
Perceived Ease of Use) significant

Service Quality — Behavioral Intention (via 0,059 1,994 0,047 Indirect effect, significant
Perceived Ease of Use)

System Support — Behavioral Intention (via 0,021 0,935 0,350 Indirect effect, not
Perceived Ease of Use) significant

Content Quality — Behavioral Intention and 0,166 3,205 0,001 Indirect effect, significant
Engagement (via Perceived Usefulness)

Perceived Usefulness — Engagement (via 0,179 3,689 < 0,001 Indirect effect, significant

Behavioral Intention)

Model Explanatory Power

The explanatory power of the model is presented in table 6. Service Quality and System Support together
explained 22,1 % of the variance in Perceived Ease of Use, which is considered weak. Content Quality and
Perceived Ease of Use accounted for 45,1 % of the variance in Perceived Usefulness, representing a moderate
level of explanatory power. Behavioral Intention achieved the highest R? value, with 52,3 % of its variance
explained by Perceived Usefulness and Perceived Ease of Use, indicating substantial explanatory power. Finally,
Student Engagement was explained by Behavioral Intention and Perceived Usefulness at 48,7 %, which is
considered moderate.

Table 6. Coefficient of Determination (R?) of Endogenous Variables
Adjusted

Dependent

Variable R? R2 Interpretation

PEOU 0,221 0,21 Weak - 22,1 % of the variance in PEOU is explained by SQ and SS.

PU 0,451 0,439  Moderate - 45,1 % of the variance in PU is explained by PEOU and CQ.
BI 0,523 0,511 Substantial - 52,3 % of the variance in Bl is explained by PU and PEOU.
SE 0,487 0,474  Moderate - 48,7 % of the variance in SE is explained by Bl and PU.

The effect sizes of the structural paths are reported in table 7. Behavioral Intention had the largest effect on
Student Engagement (f2 = 0,319, large), followed by Perceived Usefulness on Behavioral Intention (f2 = 0,294,
medium-to-large).

Table 7. Effect Size (f2) of Structural Paths

Relationship 2 Interpretation
SQ — PEOU 0,102 Small

SS — PEOU 0,018 None to Small
CQ— PU 0,231 Medium
PEOU — PU 0,167 Medium
PEOU — BI 0,024 Small

PU — BI 0,294 Medium to Large
Bl — SE 0,319 Large
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Content Quality also demonstrated a medium effect on Perceived Usefulness (f2 = 0,231), while Perceived
Ease of Use had a medium effect on Perceived Usefulness (f2 = 0,167). Service Quality had only a small effect
on Perceived Ease of Use (f2 = 0,102), and Perceived Ease of Use contributed minimally to Behavioral Intention
(f2 = 0,024). System Support showed the weakest influence, with a negligible effect on Perceived Ease of Use
(f2 =0,018).

DISCUSSION

The present study investigated the factors influencing medical students’ engagement with digital learning
platforms by integrating constructs from the Technology Acceptance Model (TAM), the Information Systems
Success Model, and Flow Theory. Overall, the findings confirmed most of the proposed hypotheses, with the
exception of H2, H5, H9, and H11, which were not supported. These results provide important insights into
the mechanisms by which service quality, content quality, and perceived usefulness shape students’ behavioral
intentions and engagement within the context of digital medical education.

Direct Effects

The statistical analysis revealed that service quality exerts a strong positive influence on perceived ease of
use, emphasizing that students’ experiences with responsive, reliable, and personalized support shape their
perceptions of platform usability. In digitally intensive learning environments, such responsiveness enhances
users’ confidence in navigating online systems and reduces cognitive load.“ This finding reflects a broader
shift in educational technology research, where service responsiveness and trust increasingly determine system
acceptance, underscoring that digital service quality now functions as a psychological enabler of perceived
usability rather than a peripheral technical factor.“¥ Conversely, system support showed no significant influence
on perceived ease of use, suggesting that as digital literacy becomes normalized among medical students,
technical support is no longer a decisive factor in shaping user perception.“ In modern e-learning ecosystems,
system stability is largely expected, while differentiated value arises from pedagogical and experiential aspects
rather than mere functionality.

Furthermore, content quality emerged as the most powerful determinant of perceived usefulness, reaffirming
that learning relevance and instructional design drive students’ appraisal of digital platform value.“) This
finding aligns with the growing recognition that digital platforms are not evaluated by interface convenience
alone, but by how effectively they deliver meaningful, accurate, and curriculum-aligned content that sustains
cognitive engagement.“ In parallel, perceived ease of use positively affected perceived usefulness, illustrating
that when users find a system intuitive and flexible, they are more likely to recognize its academic utility.
However, ease of use did not directly influence behavioral intention, which reinforces a recurring pattern
across digital education studies: once users reach a baseline of digital competence, the perceived academic
and professional benefits of a platform outweigh mere usability in motivating continued use.

Finally, perceived usefulness strongly predicted behavioral intention, which in turn became a robust
precursor of student engagement. This sequential relationship reflects the motivational hierarchy underpinning
technology adoption in higher education—students first evaluate whether a digital system contributes to
their academic performance, and only after perceiving value do they commit to consistent, meaningful
engagement.“”) The finding supports a broader theoretical consensus that perceived utility operates as the
central psychological bridge between technological design and sustained learning engagement. It also implies
that in medical education, where learning demands are high and time is constrained, engagement emerges not
from ease or novelty of use, but from the perceived capacity of digital platforms to enhance competence and
mastery. “®

Mediating Effects

The mediation results add further nuance. Service quality indirectly affected both perceived usefulness and
behavioral intention through perceived ease of use (H8 and H10), supporting the integrated model proposed
by Talukder et al. in blended learning contexts. Conversely, the non-significant mediating effects of perceived
ease of use in the system support pathways (H9 and H11) reinforce the declining relevance of formal technical
support in highly autonomous learning populations. Perceived usefulness mediated the effects of content
quality on both behavioral intention and student engagement (H12), consistent with the mechanism identified
by Hoi in MOOC-based learning.“ Similarly, behavioral intention mediated the relationship between perceived
usefulness and student engagement (H13), supporting the serial mediation pathways suggested in recent TAM
extensions.®?

Model Predictive Power

The model showed moderate to substantial explanatory power. Behavioral intention demonstrated the
strongest R? (52,3 %), consistent with recent TAM-based educational technology studies. Perceived usefulness
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(R% = 45,1 %) and student engagement (R? = 48,7 %) were moderately explained, while perceived ease of use had
weaker explanatory power (R% = 22,1 %), reflecting its indirect rather than direct role in shaping engagement.

Theoretical and Practical Implications

This study refines the Technology Acceptance Model and the Information Systems Success Model by positioning
student engagement as the behavioral outcome of technology use. It shifts the focus from acceptance to
sustained learning behavior, linking intention with engagement as an extension of digital learning theory. The
results clarify that service and content quality act as pedagogical factors that determine how system use
translates into meaningful learning rather than as technical features of platform performance. "2

For digital education in medicine, the findings indicate that engagement depends more on the value of
learning content than on interface design or system support. Institutions and developers should focus on
producing relevant, curriculum-based materials and maintaining dependable service quality. Educators should
highlight the academic benefits of digital platforms to promote continued and deeper student participation.

Limitations and Future Research

This study focused on Indonesian medical students, limiting cultural and institutional variation; future
research should apply the model in Western and cross-national settings to test whether the minimal role of
system support reflects a universal or context-specific pattern among digitally skilled learners. The cross-
sectional design also restricts causal interpretation, suggesting the need for longitudinal or experimental studies
to trace how perceived usefulness, behavioral intention, and engagement evolve with continued platform
use. Moreover, the exclusive use of quantitative analysis captures structural relationships but not the lived
experiences behind them; future mixed-methods research should explore how students perceive and negotiate
the pedagogical and motivational roles of service, content, and system support within diverse educational
environments.

CONCLUSIONS

This study highlights the crucial role of service quality, content quality, and perceived usefulness in enhancing
medical students’ engagement with digital learning platforms. By extending the Technology Acceptance Model,
the research underscores that students’ continued use of these platforms is driven more by the perceived
academic benefits rather than usability alone. The findings suggest that educators and platform providers
should focus on improving content quality and perceived usefulness while ensuring reliable service quality to
promote sustained engagement. The study provides valuable insights for enhancing the effectiveness of digital
learning platforms in medical education and emphasizes the importance of student commitment to using these
platforms consistently. Future research should explore additional factors influencing engagement, including
learning motivation and institutional context, and adopt longitudinal approaches to track engagement over time.
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