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ABSTRACT

This study examines the impact of online learning on students’ mental health and learning outcomes at
Batam University, focusing on digital literacy, socio-emotional engagement, digital skills, and the home
learning environment. The transition to online learning, driven by the COVID-19 pandemic, has reshaped
educational practices, introducing both opportunities and challenges for students. A quantitative approach
with an explanatory survey method was adopted to analyze the direct and indirect effects of online learning
on mental health and learning outcomes. The study involved 110 Mechanical Engineering students from the
2021, 2022, and 2023 cohorts. Data were collected using a questionnaire with 20 items for each variable,
assessed on a Likert scale. Data validity and reliability were tested using SPSS, while path analysis with
AMOS was employed to evaluate relationships between variables. The results indicate that online learning
significantly affects students’ mental health, particularly increasing academic anxiety and stress levels.
However, it positively influences learning outcomes, especially in metacognitive skills, though challenges
persist in collaborative skills and creativity. Digital skills and the home learning environment are critical
factors in achieving successful learning outcomes. This study concludes that while online learning provides
flexibility and innovation, it also presents psychological and social challenges. Increasing socio-emotional
engagement and adopting a more holistic approach are necessary to mitigate mental health issues and
enhance learning outcomes, ensuring that online education supports both the well-being and academic
success of students.

Keywords: Online Learning; Mental Health; Learning Outcomes; Path Analysis.
RESUMEN

Este estudio examina el impacto del aprendizaje en linea en la salud mental y los resultados de aprendizaje
de los estudiantes de la Universidad de Batam, centrandose en la alfabetizacion digital, el compromiso
socioemocional, las habilidades digitales y el entorno de aprendizaje en el hogar. La transicion al aprendizaje
en linea, impulsada por la pandemia de COVID-19, ha transformado las practicas educativas, introduciendo
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tanto oportunidades como desafios para los estudiantes. Se adopt6 un enfoque cuantitativo con un método de
encuesta explicativa para analizar los efectos directos e indirectos del aprendizaje en linea en la salud mental
y los resultados de aprendizaje. El estudio involucré a 110 estudiantes de Ingenieria Mecanica de las cohortes
de 2021, 2022 y 2023. Los datos se recopilaron mediante un cuestionario con 20 items por variable, evaluados
en una escala de Likert. La validez y la confiabilidad de los datos se probaron utilizando SPSS, mientras
que el analisis de rutas con AMOS se empled para evaluar las relaciones entre las variables. Los resultados
indican que el aprendizaje en linea afecta significativamente la salud mental de los estudiantes, aumentando
particularmente la ansiedad académica y los niveles de estrés. Sin embargo, influye positivamente en los
resultados de aprendizaje, especialmente en las habilidades metacognitivas, aunque persisten desafios en las
habilidades colaborativas y la creatividad. Las habilidades digitales y el entorno de aprendizaje en el hogar
son factores criticos para lograr resultados de aprendizaje exitosos. Este estudio concluye que, si bien el
aprendizaje en linea proporciona flexibilidad e innovacion, también presenta desafios psicoldgicos y sociales.
Aumentar el compromiso socioemocional y adoptar un enfoque mas holistico son necesarios para mitigar los
problemas de salud mental y mejorar los resultados de aprendizaje, asegurando que la educacion en linea
respalde tanto el bienestar como el éxito académico de los estudiantes.

Palabras clave: Aprendizaje en Linea; Salud Mental; Resultados de Aprendizaje; Analisis de Trayectorias.

INTRODUCTION

The COVID-19 pandemic, as a contagious disease, has significantly impacted various aspects of life, including
the education sector."? Efforts to mitigate the spread of the virus necessitated that individuals undergo self-
quarantine at home, which led many countries to close schools, colleges, and universities.® According to
UNESCO, more than 1,5 billion students across approximately 188 countries were affected by these closures.
@ This transition was largely driven by the need for social distancing to curb the virus transmission, rendering
traditional face-to-face learning impractical.®®

While online learning has been acknowledged as a viable alternative, it does not fully replicate the holistic
benefits of in-person education, thus highlighting the need for continuous improvements in digital pedagogy to
enhance learning outcomes.”® Many educational institutions have started adopting online learning, although
the quality of instruction remains influenced by factors such as teacher performance and student skills. Riyanda
et al.® argue that online learning is regarded as an effective alternative, in line with Cook’s("? findings, which
suggest that online education is superior to having no education at all and shares similarities with face-to-face
learning.

In reality, the implementation of quarantine policies during the COVID-19 pandemic had a significant impact
on mental health, leading to increased levels of stress, frustration, and depression among both students and
teachers." The closure of educational institutions disrupted the learning process, resulting in interruptions in
assessments and the cancellation of public exams, which exacerbated students’ anxiety and complicated the
educational landscape. "

Furthermore, the transition to online learning heightened stress and anxiety levels among teachers, affecting
their ability to provide quality education.® The limited classroom interaction and inefficient schedules have
diminished student satisfaction, which is crucial for engagement and performance. " Mental health disturbances
have been shown to reduce focus, engagement, and performance in online settings, as difficulties in maintaining
attention and navigating technical challenges further increased psychological burdens.

Mozid"® states that learning during the pandemic can change individual behavior, as the education sector was
forced to shift to virtual learning, which is more effective through online systems.” Although online learning
became a practical primary alternative,® its implementation without adequate infrastructure can hinder the
essence of conventional pedagogy, such as learner interaction, access to materials, attention, consistency,
time management, and evaluation.® This transition became inevitable due to the social distancing protocols
imposed during the COVID-19 pandemic. However, many students have shown negative perceptions toward
online learning, which can potentially trigger significant psychological stress.?2" One of the factors leading to
this is the lack of enjoyable elements in online learning, which typically serve as sources of intrinsic motivation
for students.

In addition, various technical issues, such as inadequate content quality, difficulties in using technology,
and a lack of technical support, further exacerbate the learning experience for students. The shortage of
hardware and software has also been identified as a major factor contributing to the psychological stress they
experience. The transition to fully online learning has had a significant impact on students’ mental health,®
with research indicating that students enrolled in fully online courses report higher levels of psychological
stress compared to those participating in hybrid or face-to-face formats.®*?4 Difficulty in understanding clear

https://doi.org/10.56294/saludcyt20251309



3 Made AM, et al

instructional goals in online learning also worsens students’ perceptions of the quality of education received,®)
making online learning not only a practical solution but also a mental burden.

The improper implementation of online learning during the pandemic has increased academic pressure
among students, which has negatively impacted their mental health and satisfaction with the learning process.
@9 This increase in stress not only reduces students’ motivation and interest in learning but also hinders the
achievement of optimal learning outcomes. Research indicates that learning outcomes are closely related to
academic performance, making the negative implications of online learning on academic pressure a significant
concern in the effort to achieve educational success.?’ A study found that 65 % of students reported a decrease
in motivation as a result of the challenges faced in online learning,?® while another study showed a significant
relationship between stress levels and learning motivation, with 30 % of students experiencing severe stress.
@ The lack of student engagement in the learning process can lead to higher dropout rates, which in turn may
threaten the overall quality of education.

The challenges in online learning significantly affect students’ mental health, which in turn increases anxiety
and decreases their motivation, ultimately undermining their academic success. Dewaele et al.?" highlight that
the absence of enjoyable elements in online education exacerbates students’ anxiety, while technical issues
such as poor quality of materials and inadequate support further intensify this mental burden.®%3 Students
often face obstacles such as inadequate devices, which not only increase psychological pressure but also hinder
their ability to achieve instructional goals.®? This decline in mental health directly impacts their perception
of the quality of education received, as well as reduces their motivation to participate in learning activities.
33 As a result, the mental strain associated with online learning transforms it from an alternative that should
be beneficial into a significant source of stress, ultimately jeopardizing the achievement of optimal learning
outcomes and academic performance. Therefore, the negative impact of online learning on students’ mental
health becomes a critical issue that can affect their learning outcomes and academic achievements.

Based on the discussion on the impact of the COVID-19 pandemic on education, particularly through the
transition to online learning, it is clear that this change has not only affected the learning process but also had a
significant impact on students’ mental health. Various challenges that have emerged, such as increased stress,
anxiety, and depression, as well as technical barriers affecting the quality of learning, have contributed to a
decline in students’ motivation and academic performance. Therefore, it is important to explore more deeply
how online learning technology affects students’ mental health and their learning outcomes. This study aims
to examine the implications of the use of online learning technology on students’ psychological well-being, as
well as how this contributes to their academic achievements. Thus, this research is expected to provide deeper
insights into the challenges and opportunities in online learning, as well as offer recommendations to improve
the quality of education in the context of online learning.

METHOD

This study employs a quantitative approach with an explanatory survey method to analyze both the direct
and indirect effects of online learning on mental health and learning outcomes. The respondents consisted of
110 students from the Mechanical Engineering program at Universitas Batam, spanning the 2021, 2022, and
2023 cohorts. Data collection was conducted through random distribution of questionnaires. The questionnaire
comprised 20 statements for each variable, designed to measure respondents’ perspectives. All statements
used a Likert scale to assess the level of agreement with each item.

The inclusion criteria for this study included students who had actively participated in online learning during
the COVID-19 pandemic and were willing to complete the questionnaire. Exclusion criteria included students
who did not provide complete responses or had limited experience with online learning during the specified
period.

Table 1. Scale Measurement Level
for Respondent’s Agreement

Scale Category Score
Always 4
Sometimes 3
Rarely 2
Never 1

Quantitative data analysis was conducted using SPSS software to categorize the variables and test the
validity and reliability of the data. To examine the direct and indirect effects of online learning on mental
health and learning outcomes, path analysis was used with the help of AMOS software.

https://doi.org/10.56294/saludcyt20251309



Salud, Ciencia y Tecnologia. 2025; 5:1309 4

Mental Health
(2)

Online Learning N Learning
(X) | Outcomes (Y)

Figure 1. Path Analysis Research Design

Online Learning Variables

To understand the factors that influence the success of online learning, this study identified four main
variables that play a significant role in shaping the effectiveness of online learning, namely Digital Literacy,
Social and Emotional Engagement, Student Digital Skills, and Home Learning Environment.

Mental Health Variables

The rapid expansion of online learning has had a significant impact on students’ mental health, which is
a critical factor in their academic success. The study measured a range of mental health indicators to assess
students’ experiences, including academic anxiety, perceived academic workload, social isolation, psychological
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well-being, and stress and resilience. The indicators measured were:

Learning Outcome Variables

In the context of education, learning outcomes are the main indicator for assessing the effectiveness of a
teaching method. Learning outcomes reflect changes in knowledge, skills, and attitudes acquired by students
after participating in the learning process. The learning outcome variables in this study were built based on five
main indicators, namely: analytical and problem-solving skills, collaborative and teamwork skills, creativity
and innovation, and metacognitive skills.

https://doi.org/10.56294/saludcyt20251309
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Metacognitive Skills | rarely reflect on how | learn or identify my strengths and weaknesses.
| adjust my learning strategies if | feel | do not understand certain material well.
| feel capable of managing my study time to maximize learning outcomes.
| often feel confused about the best way to learn certain material.

| am able to recognize my strengths and weaknesses in learning and adapt my strategies as
needed.

Ethical principles were strictly adhered to in this study. Prior to data collection, all participants provided
informed consent after being informed about the study’s objectives, the confidentiality of their responses, and
their right to withdraw at any time without any consequences. The study protocol was reviewed and approved
by the Ethics Committee of Universitas Batam.

RESULTS
Online Learning Variables

The results from the survey distributed to respondents provide important insights into the factors influencing
their online learning experiences. Based on the analysis of four key variables—Digital Literacy Skills, Social
and Emotional Engagement, Students’ Digital Competencies, and Home Learning Environment—the following
presents the average scores for each statement measured across these variables.

Table 5. Responses to Online Learning Variables

Indicator Average Score
Digital Literacy Skills 3,78
Social and Emotional Engagement 2,08
Students’ Digital Competencies 3,84
Home Learning Environment 3,72

As shown in table 3, the online learning outcomes of students exhibit variation across different indicators.
Overall, students’ digital literacy is relatively high, with an average score of 3,78, indicating that most students
are capable of effectively accessing, understanding, and utilizing digital technology in the learning process.
Similarly, students’ digital competencies were recorded as high, with an average score of 3,84, demonstrating
their ability to operate digital devices and applications proficiently. The home learning environment also
showed adequate support, with an average score of 3,72, reflecting the availability of sufficient resources and
family support for online learning. However, the social and emotional engagement indicator scored relatively
low, with an average score of 2,08, indicating a lack of interaction in these areas during online learning. This
highlights the need for greater focus on enhancing this aspect, given its critical role in supporting optimal
learning outcomes.

Mental Health Variables

The rapid expansion of online learning has had a significant impact on students’ mental health, a crucial
factor in their academic success. This study measured a range of mental health indicators to assess students’
experiences, including academic anxiety, perceptions of academic workload, social isolation, psychological
well-being, as well as stress and mental resilience.

Based on the research findings, the indicators that reflect students’ responses to mental health variables
include academic anxiety, perceptions of academic workload, social isolation, psychological well-being, as
well as stress and mental resilience. Each of these indicators provides insight into how students perceive and
manage their emotional and psychological aspects while engaging in online learning. Below are the results of
responses to the mental health variables:

Table 6. Responses to Mental Health Variables

Indicator Average Score
Academic Anxiety 3,12
Perception of Academic Workload 2,85
Social Isolation 2,75
Psychological Well-being 2,85
Stress and Mental Resilience 2,90
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The results of the study, conducted on 110 students participating in online learning, show significant impacts
on their mental health, particularly in terms of academic anxiety, academic workload, and mental resilience.
The average score for academic anxiety (3,12) indicates a relatively high level of anxiety, linked to academic
demands such as assignments and exams. The perception of academic workload, with a score of 2,85, suggests
that students feel considerable pressure in managing online studies, likely due to challenging workloads or
limited direct interaction with instructors and peers. However, the social isolation indicator, with a score of
2,75, reveals that the social impact of online learning is not as severe, although some students may struggle to
build supportive social connections. The score for psychological well-being (2,85) indicates that most students
remain in a stable psychological state, though challenges still exist that could affect their overall well-being.
Lastly, the stress and mental resilience score (2,90) reveals a relatively high level of stress, despite students
being able to maintain mental resilience.

Overall, these results suggest that although students possess resilience against the pressures of online
learning, the negative impacts on mental health remain significant, especially concerning academic anxiety
and increasing academic workload. A more comprehensive approach to supporting student mental health,
including enhancing social support and stress management, is urgently needed to mitigate the negative impacts
of online learning.

Learning Outcomes Variable

Learning outcomes are critical indicators for assessing the effectiveness of teaching methods, representing
changes in knowledge, skills, and attitudes that learners acquire through the learning process. This complex
construct is influenced by various factors and, in this study, is built upon five main indicators: verbal information,
intellectual skills, cognitive strategies, dexterity, and motor skills. Particularly in the context of online learning,
which requires specific skills and competencies, learning outcomes play a vital role in evaluating educational
success. This study examines these outcomes through key indicators that reflect students’ abilities across
cognitive, social, and creative domains, with the following section presenting students’ responses based on the
data collected.

Table 7. Response to Learning outcome variables

Indicator Average Score
Analytical Ability and Problem Solving 2,82
Collaborative Skills and Teamwork 2,86
Creativity and Innovation 2,95
Metacognitive Skills 3,09
Overall Average 2,93

The results obtained from the learning outcome indicators show variations in achievement in each dimension.
The metacognitive skills indicator recorded the highest score (3,09), reflecting students’ ability to manage and
monitor their learning process effectively. Meanwhile, the creativity and innovation indicator (score: 2,95)
showed quite good performance, although limited face-to-face interaction can hinder the development of
creativity to the fullest. The indicators of collaborative and teamwork skills (score: 2,86) and analytical and
problem-solving skills (score: 2,82) had lower scores, which may be due to limited opportunities for direct
interaction in online learning.

Hypothesis Testing

Path analysis, supported by the AMOS software application, was utilized to test the hypotheses proposed in
this study. The primary objective of hypothesis testing was to analyze how online learning (X) affects mental
health (Z) and to what extent this effect influences learning outcomes (Y).

Table 8. Results of Path Analysis of the Influence of Online Learning on Mental Health
and Learning Outcomes

. Estimate S.E. C.R. P
Structural Equations RW SRW R
Model 1 0,11
Z1 <--- X 0,33 0,30 0,06 5,5 e
Model 2 0,47
Y <--- 71 0,45 0,42 0,08 5,63 e
Y <--- X 0,4 0,38 0,09 4,44 e

Note: RW (Regression Weight), SRW (Standardized Regression Weight); ***P<0,001
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The results of the study can be explained as follows: In Model 1, the findings indicate that online learning
(X) has a significant impact on mental health (Z1) with a regression coefficient (Estimate) of 0,33. This suggests
that an increase of one standard deviation in online learning would lead to an improvement in mental health by
0,33 units. The Critical Ratio (C.R.) value of 5,50 and the highly significant P-value (P < 0,001) indicate that this
effect is statistically strong. Additionally, the coefficient of determination (R?) for Model 1 is 0,11, indicating
that online learning contributes 11 % to the variation in mental health. Although this contribution is relatively
small, it remains statistically significant. The standardized regression weight (SRW) between online learning
and mental health is 0,30, which also reflects a positive relationship, though not very large. These findings align
with the study by Copeland et al.®*, which highlighted that online learning can influence students’ mental well-
being, either positively or negatively, depending on factors such as social support and control over the learning
environment. Furthermore, other research suggests that well-designed online learning can help reduce anxiety
and depression, thanks to the flexibility it provides.®®

In Model 2, online learning (X) has a direct significant effect on learning outcomes (Y) with a regression
coefficient of 0,40, indicating that an increase of one standard deviation in online learning would result in a
0,40-unit improvement in learning outcomes. The C.R. value for this direct effect is 4,44, which is statistically
significant with a P-value < 0,001. Moreover, mental health (Z1) also significantly influences learning outcomes
(Y), with a coefficient of 0,45, meaning that an increase of one standard deviation in mental health can improve
learning outcomes by 0,45 units. The standardized regression weight (SRW) of mental health on learning
outcomes is 0,42, showing a substantial and significant contribution to the process. Allcoat et al.®® state
that online learning, particularly with the application of multimedia and interactive techniques, can enhance
students’ understanding and learning outcomes. This finding is consistent with Gopal et al.®”, who found that
online learning can improve academic achievement, provided it is supported by adequate infrastructure and
students’ independent learning skills.

The coefficient of determination (R?) in Model 2 indicates that online learning, both directly and indirectly
through mental health, explains approximately 47 % of the variation in learning outcomes. This suggests that
online learning makes a substantial contribution to learning outcomes, with a more dominant direct effect
(0,40) compared to the indirect effect through mental health (0,33 x 0,45 = 0,15). Thus, while online learning
has a significant impact on learning outcomes, the majority of this influence occurs through the direct pathway,
with the contribution of mental health as a mediator being smaller but still statistically significant.

DISCUSSION

This study highlights the significant impact of online learning on students’ mental health and academic
outcomes. The findings suggest that online learning has a significant impact on academic anxiety and perceived
academic workload among students. The mean score of academic anxiety recorded was quite high, at 3,12,
reflecting the pressure felt by students due to academic demands. A similar study by Batool and Rashid®® showed
that students involved in online learning tend to experience higher levels of academic anxiety compared to
those who study face-to-face. This anxiety is often related to uncertainty around exams, difficulty completing
independent assignments, and limited access to technology that can hinder the learning process. In addition,
Sharma et al.®” found that online learning exacerbates pre-existing anxiety, especially related to ineffective
time management and pressure to achieve high academic results without direct interaction with lecturers or
peers.

Perception of high academic workload was also recorded in this study, with a score of 2,85, indicating that
students find it difficult to manage increased academic demands, especially in the context of online learning.
Research by lturbe Zuhiga“? revealed that students often feel overwhelmed by the demands of assignments and
exams in online learning, which they perceive as more challenging than in face-to-face learning. The inability
to receive direct support from face-to-face instruction, coupled with the reliance on technology, adds to the
complexity of the academic workload that students face. Furthermore, other studies have highlighted that the
transition to online learning often disrupts students’ time management strategies, ultimately worsening their
perception of academic workload.“"

Despite these challenges, the social impact and isolation associated with online learning were relatively
lower in this study (score of 2,75), indicating that although social interaction was limited, some students were
still able to establish support networks outside of the online learning environment. However, several studies
suggest that despite the potential for virtual social support, social isolation remains a significant challenge
in online learning. Surya et al.“? state that, although technology enables students to interact through online
platforms, feelings of alienation and social isolation persist, especially for those who rely heavily on face-to-
face interaction. Liu and Lin“ also highlight that, while online interaction can be beneficial, the sense of
isolation remains substantial, particularly for students under stress or experiencing emotional difficulties.

Overall, the results of this study align with recent findings that suggest online learning presents unique
challenges in managing academic anxiety and workload. While efforts to mitigate these negative impacts
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through social support and the use of technology have been made, the psychological effects stemming from
increased academic demands remain a primary concern within the context of online learning.

The path analysis model in this study reveals that mental health plays a significant mediating role in the
relationship between online learning and student academic outcomes. The hypothesis testing results indicate
that online learning has a significant direct effect on students’ mental health, with a regression coefficient of
0,33 (p < 0,001), suggesting that well-designed online learning can help reduce academic anxiety and enhance
students’ mental well-being. Wang“ confirms that structured stress management in online learning is associated
with improved mental health, which, in turn, positively influences academic achievement. Furthermore, other
studies indicate that online learning that offers flexibility and emotional support contributes to reducing anxiety
and improving students’ mental health.“

Additionally, mental health has a positive effect on academic outcomes, with a coefficient of 0,45 (p < 0,001),
indicating that students with better mental health are more likely to achieve optimal learning outcomes. This
finding supports studies that suggest students with good psychological well-being are better able to focus and
manage stress when facing academic tasks, resulting in improved performance.“ Rafsanjani et al.“” also found
that lower levels of anxiety are associated with higher academic performance. Therefore, mental health should
not only be considered as an isolated factor but also as a critical link in enhancing the relationship between
online learning and student academic outcomes, underscoring the importance of psychological support in online
learning environments to optimize academic achievement.

The learning outcomes of students in online learning show varied achievements depending on the indicators
measured. Metacognitive skills, which include students’ ability to plan, monitor, and evaluate their learning
processes, were recorded with the highest score (3,09), indicating that students in online learning tend to
better regulate their learning processes. This finding aligns with studies suggesting that online learning can
foster the development of metacognitive skills.“®4:50.5) However, analytical and problem-solving skills, as well
as collaborative and teamwork skills, showed relatively lower achievement levels, which may be attributed to
the limited direct interaction in online learning environments.®? Creativity and innovation were also considered
positive indicators in online learning, though not as optimal as in face-to-face settings. This result is consistent
with findings that direct interaction is more effective in stimulating creativity.®® Thus, while online learning
has the potential to enhance certain aspects of student skills, limitations in collaboration and direct interaction
may hinder the development of more complex social and cognitive skills.

In this study, path analysis reveals that online learning has a significant impact on student learning outcomes.
The direct effect of online learning on learning outcomes is recorded with a coefficient of 0,40, indicating
that improvements in the quality of online learning directly enhance student performance.®® Furthermore,
the indirect effect through students’ mental health also contributes significantly, with a coefficient of 0,15.
This suggests that while online learning exerts a direct influence on learning outcomes, students’ mental
health serves as a supporting factor that enhances the effectiveness of online learning.®® The coefficient of
determination (R?) of 0,47 in Model 2 indicates that online learning, both through direct and indirect pathways,
accounts for nearly 50 % of the variation in student learning outcomes. Therefore, these findings strengthen
the argument that effective online learning design should not only prioritize cognitive aspects but also consider
students’ mental well-being to achieve optimal learning outcomes.®%

CONCLUSIONS

This study highlights the significant impact of online learning on students’ mental health and learning
outcomes. High levels of academic anxiety, perceptions of academic workload, and challenges such as social
isolation and stress were identified as key issues. While students showed strong metacognitive skills, analytical
abilities, collaboration, and creativity were less developed. The findings emphasize the dual impact of online
learning on learning outcomes, both directly and indirectly, mediated by mental health.

Despite its insights, the study’s limitations include its cross-sectional design, small sample size, and reliance
on subjective perceptions. External factors like internet quality, social support, and environmental influences
were not deeply explored, underscoring the need for future research to address these gaps and support healthier
online learning environments and environmental factors, were not controlled for or explored in-depth in this
study.
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