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responsive digital learning ecosystems within Malaysian higher education.
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1. Introduction

The rapid advancement of digital technology has transformed higher education, with online and
hybrid learning becoming increasingly integrated into contemporary educational environments.
Digital learning platforms provide flexibility, accessibility, and opportunities for self-directed
learning, allowing students to engage with educational content beyond traditional classroom
settings (Tate & Warschauer, 2022). As higher education institutions continue to expand digital
learning practices, there is growing attention toward ensuring that these environments remain
inclusive, engaging, and responsive to students’ needs.

In Malaysia, online learning presents both opportunities and challenges for higher education
institutions. While digital platforms support flexible and personalised learning experiences,
students continue to face issues related to internet connectivity, limited interaction, unequal
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access to digital resources, and difficulties in maintaining motivation and engagement (Al-
Kumaim et al,, 2021; Law & Kaur, 2025). These challenges are particularly significant among
students from underserved or regionally diverse backgrounds, where infrastructural limitations
may affect participation in digital learning environments.

Recent studies have highlighted the importance of user-centred approaches in digital education,
emphasising students’ experiences, learning behaviours, and contextual realities in the design of
online learning systems (Al-Sa’di & McPhee, 2021; Sangsuwan et al., 2025). Rather than focusing
solely on technological implementation, user-centred learning recognises students as active
participants whose engagement, adaptability, and learning needs shape the effectiveness of
digital education. Although previous studies have explored online learning effectiveness and
digital readiness in higher education, limited qualitative research has examined students’ lived
experiences within Malaysian public universities through a user-centred lens. Therefore, this
study investigates the experiences of undergraduate students at Universiti Sains Malaysia (USM)
in navigating online learning environments, focusing on regional digital challenges, learner
adaptation and student-centred coping strategies. By foregrounding students’ perspectives, this
study contributes to ongoing discussions on developing more inclusive, equitable, and responsive
digital learning ecosystems in Malaysian higher-education institutions.

This study investigates the impact of online learning on the academic performance of
undergraduate students at USM with a specific focus on the challenges they face, the strategies
they employ, and the perceived effectiveness of digital education. While online learning is often
praised for its flexibility and accessibility, it also introduces various obstacles, such as
technological constraints, limited interaction, and difficulties with self-regulation. Understanding
these factors is essential for enhancing the effectiveness of digital learning in higher education.
The objectives of this research are threefold: (i) to identify the key challenges experienced by
USM students in online learning environments; (ii) to examine the strategies they adopt to
overcome these challenges; and (iii) to analyse the perceived relationship between online
learning and academic performance. By exploring how students navigate digital learning settings,
this study aims to provide deeper insights into the factors that influence academic success in an
online context.

This study contributes to the literature on three levels. Empirically, it provides qualitative
evidence of students’ experiences and coping mechanisms in online learning. Theoretically, this
study contributes to the understanding of student engagement and self-regulation within digital
education models. Practically, it offers actionable recommendations for educators,
administrators, and policymakers to improve pedagogical strategies, student engagement, and
institutional support systems in online learning in higher education.

2. Literature review

The literature on online learning in higher education has expanded rapidly in recent years,
particularly due to the widespread shift to digital platforms during the COVID-19 pandemic.
Scholars have examined various aspects of online learning, including its effectiveness, challenges,
and pedagogical implications. In the context of Malaysian higher education, several studies have
addressed digital infrastructure, student engagement, and the role of institutional support. This
section reviews the current literature relevant to online learning implementation, focusing on its
growth, challenges, coping strategies, and its relationship with students’ academic performance.
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2.1 Online learning in higher education

The integration of online learning into higher education has grown significantly in recent years,
as universities have increasingly adopted digital and hybrid learning models. Online learning is
defined as an instructional method that leverages digital technologies to facilitate education
beyond physical classrooms, offering students greater flexibility and accessibility (Tate &
Warschauer, 2022). Studies indicate that well-designed online learning environments can
enhance student engagement and foster independent learning, making them a valuable
complement to conventional pedagogical approaches (Castro & Tumibay, 2021). However, the
effectiveness of online learning remains contested, particularly concerning its impact on
students’ academic performance.

2.1.1 Challenges of online learning

Despite its potential benefits, online learning presents various challenges, particularly concerning
access to technology, student motivation, and self-regulation. Research emphasises that digital
infrastructure, including stable internet connectivity and device accessibility, is fundamental to
students’ ability to engage meaningfully in online learning (Yuli Endang Lestari et al., 2024). In
the Malaysian context, these challenges are magnified by disparities between rural and urban
students, with rural learners facing more severe limitations (Al-Kumaim et al., 2021). Mohamad
and Yusuf (2022) further reported that the majority of the respondents felt less satisfied with
online learning as it affected their health. Frequent internet disruptions also reportedly affect
virtual lecture attendance and hinder students’ ability to complete assignments (Law & Kaur,
2025).

Student engagement and motivation are also major concerns. Law and Kaur (2025) found that
while Malaysian students appreciated the flexibility offered by online learning, many struggled
with feelings of disconnection, reduced interaction, and low motivation, especially in fully online
courses. Similarly, Balta-Salvador et al. (2021) documented how the sudden shift to digital
education triggered emotional fatigue, anxiety, and disengagement, particularly among students
from East Malaysia with limited digital infrastructure.

Unlike traditional classroom settings, online learning environments often lack immediate
feedback and real-time peer interaction, leading to lower participation and a greater sense of
isolation (Seaba, 2021). This is supported by Balta-Salvador et al. (2021), who reported that
students enrolled in fully online courses were more likely to experience academic burnout and
decreased motivation. These findings are echoed in regional studies such as Adnan and Anwar
(2020), who noted that Pakistani students faced similar barriers to engagement and performance,
suggesting that digital inequalities and learner disengagement are not unique to Malaysia but are
shared across comparable developing contexts.

Furthermore, the integrity of online content and the risk of misinformation remain pressing
concerns. Recent Al-driven approaches, such as multi-modal and domain-aware learning, have
shown promise in detecting and mitigating fake news across digital environments (Tong et al.,
2024), indicating the growing intersection of educational technology and content verification.

2.1.2 Strategies for effective online learning

To address these challenges, students and educators have adopted various strategies to enhance
online learning experiences. Research highlights self-regulated learning techniques, including
time management, goal setting, and digital note-taking, as essential for student success in online
environments (Panadero, 2017). Fostering self-regulated learning strategies has also improved
student engagement in online education (Araka et al, 2021). These strategies help learners
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manage their autonomy and reduce feelings of being overwhelmed, especially in asynchronous
or hybrid formats.

Collaborative learning also plays a critical role. Virtual group discussions, peer support, and
cooperative tasks enable students to remain motivated and engaged (Raes et al.,, 2020). In
Malaysia, some universities have successfully integrated interactive digital tools and Learning
Management Systems (LMS) to improve learning outcomes (Hussin, 2018). Such systems often
include gamified quizzes, multimedia content, and discussion forums that increase participation
and provide students with multiple avenues for comprehension.

Furthermore, studies show that institutional support structures, such as academic counselling,
digital mentoring, and prompt technical assistance, can significantly improve student satisfaction
and reduce dropout rates (Castro & Tumibay, 2021). These interventions emphasise the need for
a holistic approach that combines pedagogical innovation, technological enhancement, and
learner-centred support mechanisms.

2.1.3 Online learning and academic performance

The relationship between online learning and academic performance has yielded mixed findings.
Some studies suggest that students in well-structured online programs perform equally well or
better than their counterparts in traditional classrooms, especially when supported by clear
instructional design and responsive teaching methods (Haleem et al., 2022). When digital tools
are effectively deployed and learners receive adequate scaffolding, online learning can support
higher-order thinking and independent enquiry (Picciano, 2019).

However, students who lack digital literacy, self-regulation skills, or consistent access to
infrastructure tend to underperform in online settings. According to Panadero (2017), students
with limited self-regulatory capacity are more prone to procrastination, reduced focus, and
academic disengagement. In a regional context, Adnan and Anwar (2020) found that limited
access to devices, internet instability, and low digital competence significantly hindered student
achievement in Pakistan, reflecting a broader challenge among institutions in developing regions.
These outcomes underscore the importance of integrating instructional strategies with student-
centred design, equitable infrastructure, and holistic support systems to optimise the academic
potential of online learning in higher education.

2.2 User-centred approaches in learning and design

User-centred learning, rooted in the principles of human-computer interaction and learner-
centred pedagogy, prioritises students' needs, motivations, and contexts in both instructional and
system design. This approach fosters autonomy, personalisation, and meaningful engagement by
actively involving learners in shaping their educational experiences (Rapanta et al., 2020). In
online learning environments, such frameworks are essential for promoting learner agency,
adaptability, and satisfaction (Panadero, 2017).

In complex or distributed environments where direct user engagement may be limited, user-
centred design remains viable through the integration of accumulated user knowledge and
representative feedback mechanisms (Al-Sa’di & McPhee, 2021). Similarly, Sangsuwan et al.
(2025) identified multiple orientations of user-centredness, ranging from process-driven to
affective and activity-based models, highlighting that effective educational technologies should
position learners not merely as end-users, but as active co-constructors of learning environments.
Mariana and Nurjanah (2023) further emphasised that the effectiveness of digital learning is
influenced by infrastructural readiness, professional support, and student-centred instructional
approaches within resource-diverse educational settings in Southeast Asia.
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Recent advances in user-centred methodologies have highlighted the importance of empathy-
driven design in enhancing accessibility and inclusivity within digital systems. Almenara et al.
(2023) demonstrated how an empathic user-centred design framework built upon the MPlu+a
model improved digital inclusivity through iterative prototyping and user feedback. This
approach is particularly relevant in educational settings, where diverse learner needs, including
digital literacy and accessibility concerns, must be addressed to create more inclusive online
learning environments. Figueroa et al. (2026) further argue that emerging technologies in virtual
learning environments should be implemented in ways that respond to students’ learning needs
and contextual challenges, particularly within resource-diverse higher education settings in
Southeast Asia.

2.2.1 User-centred perspectives in online learning

The shift to digital platforms during the COVID-19 pandemic accelerated the urgency for learner-
centred online pedagogies, particularly in contexts where students’ digital access, learning
autonomy, and support systems vary widely. Rapanta et al. (2020) advocated an integrated model
of online teaching that combines pedagogical presence, collaboration, and self-directed learning
as foundational components of student engagement. In such settings, self-regulated learning
plays a crucial role. According to Panadero (2017), students must learn to plan, monitor, and
evaluate their learning processes to succeed in flexible digital environments.

However, many online education systems in Southeast Asia remain rigid and instructor-driven.
Adnan and Anwar (2020) observed that students in Pakistan struggled with disengagement and
stress due to inflexible systems, poor infrastructure, and limited pedagogical support, a pattern
that mirrors the challenges faced by Malaysian students, particularly in under-resourced areas
(Jafar et al., 2023; EMIR Research, 2023). This study adopts a user-centred lens to examine how
students in Malaysian higher education navigate digital learning environments and overcome
barriers in the absence of responsive, student-driven platforms. Moreno (2022) similarly
advocates for empathic, adaptive systems in higher education that respond to diverse user
contexts and promote inclusive, meaningful participation.

3. Methodology

This study employed a qualitative approach to explore undergraduate students’ experiences with
online learning and its impact on academic performance at USM. A user-centred lens guided the
investigation, allowing for a deeper understanding of students’ challenges, coping strategies, and
engagement in digital learning environments. The qualitative research design aimed to explore
how USM undergraduate students experienced online learning and how these experiences
influenced their academic performance. Given the subjective and contextual nature of these
experiences, a qualitative approach was chosen to allow for in-depth insights into students’
personal narratives, challenges, coping strategies, and perceptions.

This study is framed within an interpretivist paradigm, which emphasises the co-construction of
meaning between the researcher and the participant. This approach is suitable for understanding
how students make sense of online learning in diverse contexts, particularly within evolving
digital learning environments shaped by varying technological and contextual constraints.

3.1 Participant selection and sampling

Atotal of 15 undergraduate students from USM were selected using purposive sampling to ensure
variation in faculty, background, and online learning experience. Participants were selected based
on the following criteria:
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(i) Enrolled in undergraduate programmes during the period of online learning implementation
(2020-2022),

(ii) Completed at least two semesters of online learning,

(iii)Willing to reflect on their personal experiences.

This sample size was considered adequate for qualitative saturation, allowing for thematic
richness and data depth. The appropriate sample size for interviews should be determined by the
researcher based on the research questions and the feasibility of accessing the target population
(Cobern & Adams, 2020). Respondents were selected using purposive sampling to ensure that
those chosen met the criteria relevant to the study’s objectives. Purposive sampling in qualitative
research involves selecting participants based on their knowledge and experience, with the
sample size varying according to saturation and theoretical development (Palinkas et al., 2015).
Through in-depth interviews and purposive sampling, a broader understanding of students’
experiences with online learning can be achieved.

Data were collected through semi-structured interviews conducted in person and online,
depending on participant availability. Interviews were conducted in either Bahasa Malaysia or
English, depending on the participant’s preference, and were audio-recorded with consent. The
interviews lasted between 45 and 60 minutes and were guided by an interview protocol covering:
(i) experiences and perceptions of online learning, (ii) technological accessibility and learning
environment, (iii) engagement with instructors and peers, (iv) learning strategies and motivation,
and (v) perceived impact on academic performance.

This study followed the ethical guidelines set by USM. Participants were informed about the
study's purpose, voluntary nature, and their right to withdraw at any time. Informed consent was
obtained before data collection, and all personal information was anonymised to ensure
confidentiality.

3.2 Data analysis

All interviews were transcribed verbatim and analysed using thematic analysis, following Braun
and Clarke’s (2006) six-step approach: (i) familiarisation with the data, (ii) generating initial
codes, (iii) searching for themes, (iv) reviewing themes, (v) defining and naming themes, and (vii)
producing the report.

Manual coding was conducted to preserve close engagement with the data. Following
transcription, each interview was read repeatedly to achieve familiarisation with the data. Initial
codes were generated inductively from participants’ narratives and organised according to
recurring ideas, experiences, and perceptions related to online learning. Similar codes were
subsequently grouped into broader categories and refined into themes through an iterative
process of comparison and interpretation. Data collection and analysis occurred concurrently,
allowing emerging patterns to be monitored throughout the study. The sample size of 15
participants was considered sufficient to achieve thematic saturation, as no substantially new
themes emerged during the later stages of the data collection.

Three strategies were implemented to ensure the credibility and trustworthiness of the findings.
First, the participants were invited to review the key themes or summaries of their responses to
verify their accuracy (member checking). Second, the research process and findings were
discussed with academic peers to validate the interpretations (peer debriefing). Third, detailed
documentation of coding decisions and analytic memos was maintained throughout the analysis
process (audit trails). Table 1 summarises the demographic characteristics of the participants to
provide contextual information and enhance the transferability of the findings.
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Table 1: Participants’ demographic profile
Characteristic Category Frequency (n=15)
Sex Male

Female 1
Year of Study Year 1

Year 2

Year 3

Year 4
Faculty Social Sciences

Languages, Literacies and Translation

Communication

Arts

Management

NNUONDS DD D WOoOOU

4. Findings: a user-centred interpretation

The interview findings highlight the multifaceted realities faced by students navigating online
learning at a Malaysian public university. These range from technical limitations and diminished
interaction to motivational struggles and self-initiated coping mechanisms. Each theme
reinforces the need to reframe digital education through a user-centred lens that acknowledges
learners lived experiences and contextual constraints. The verbatim quotes are presented under
each theme in the original language (Malay), followed by their English translations. To further
substantiate the themes discussed, Table 2 presents a thematic coding matrix with verbatim
quotes in the original Malay language and their English translations.

4.1 Technology and the internet

Students frequently cited unstable internet connectivity and a lack of adequate devices as major
barriers to online learning. These issues disrupted access to live sessions, affected concentration,
and created added stress, especially for those in rural or lower-income households. As R1 shared:

Saya terpaksa bergerak cari tempat yang sesuai setiap kali ada kelas supaya tidak terganggu (I had to move around to
find a suitable place every time there was a class so it wouldn’t get disrupted)

This quote illustrates the everyday adjustments students made to manage infrastructural
constraints. The digital divide in Malaysia continues to challenge equal access to education, as
echoed in studies that show how poor internet quality and lack of digital readiness negatively
impact student participation and well-being (Almusharraf & Khahro, 2020; Law & Kaur, 2025).
These challenges emphasise the importance of institutional efforts to improve connectivity and
provide learning support systems tailored to students’ environments (Jafar et al., 2023).

4.2 Lack of interaction

A prominent concern expressed by students was the diminished opportunity for spontaneous
interactions in online learning environments. Unlike face-to-face classes, where questions and
clarifications can flow naturally, digital platforms often create barriers to real-time engagement.
Students experienced a sense of disconnection from their lecturers and peers, which impacted
their learning confidence and academic motivation. R4 articulated this gap in immediacy and
presence:

Sungguh berbeza rasanya apabila tidak dapat bertanya soalan secara spontan kepada pensyarah (it felt very different
when I couldn’t ask spontaneous questions to the lecturer)
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Table 2: Thematic coding matrix with translations

Theme (EN)

Respondent

Original verbatim quote (English translation)

Technology
and Internet

Lack of
Interaction

Time
Management

Self-Discipline

Collaborative
Learning

Applications

Use of
Multiple
Resources

Lack of
Resources

Attitude

Mental Health
Issues

R1

R3

R8

R4

R6

R8

R11

R7

R4

R3

R6

R5

R3

R6

R10

...saya rasa cabaran utama yang saya dapat rasa masa online learning adalah internet lah sebab
kadang-kadang saya terpaksa bergerak cari tempat yang sesuai setiap kali ada class supaya tak
terganggu (I think the main challenge I experienced during online learning was the internet
because sometimes I had to move around to find a suitable place every time there was a class so it
wouldn’t get disrupted)...

...masalah internet yang sentiasa tergendala telah menjejaskan pembelajaran saya secara
serius, terutama ketika kuliah penting sedang berlangsung (the constantly interrupted internet
connection seriously affected my learning, especially when important lectures were taking
place)...

..seringkali saya terlepas maklumat penting kerana masalah teknikal yang tidak dapat
dielakkan semasa sesi pembelajaran dalam talian (1 often missed important information due to
unavoidable technical problems during online learning sessions)...

... sungguh berbeza rasanya apabila tidak dapat bertanya soalan secara spontan kepada
pensyarah seperti yang biasa saya lakukan dalam kelas bersemuka (it felt very different when I
couldn’t ask spontaneous questions to the lecturer like I usually did in face-to-face classes)...
...kualiti pembelajaran berkurangan apabila interaksi bersemuka dengan pensyarah tidak dapat
dilakukan seperti biasa (the quality of learning decreased when face-to-face interaction with
lecturers couldn’t be done as usual)...

...di dalam kelas fizikal, pensyarah boleh segera mengesan jika pelajar tidak faham, namun
dalam talian, kesukaran ini sering terlepas pandang (in physical classes, lecturers can
immediately detect if students don’t understand, but in online classes, this difficulty is often
overlooked)...

..struktur masa yang jelas semasa di kampus memudahkan pembelajaran, tidak seperti jadual
pembelajaran dalam talian yang kadang-kadang tidak menentu (a clear time structure while on
campus made learning easier)...

...sebelum setiap kuliah dalam talian, saya meluangkan 10 minit untuk membaca sepintas lalu
tentang topik yang akan dibincangkan, membantu mengekalkan minat dan tumpuan (before
every online lecture, I spend 10 minutes skimming the topic to be discussed, which helps me
maintain interest and focus)...

...mewujudkan kumpulan perbincangan kecil secara virtual bersama rakan-rakan telah
membantu saya mendapatkan perspektif berbeza tentang topik yang dipelajari (creating small
virtual discussion groups with friends helped me gain different perspectives on the topics being
studied)...

...Notion telah menjadi pengurus nota digital utama saya di mana sistem templat dan integrasi
multimedianya membolehkan saya menyusun nota kuliah dengan lebih teratur dan kreatif
(Notion has become my main digital note manager where its template system and multimedia
integration allow me to organize lecture notes more systematically and creatively)...

...aplikasi Forest membantu saya mengekalkan fokus dengan mengubah pembelajaran kepada
aktiviti yang menyeronokkan di mana setiap sesi fokus menanam sebatang pokok digital (the
Forest app helps me maintain focus by turning learning into a fun activity where each focus
session plants a digital tree)...

...ketiadaan akses kepada perpustakaan fizikal amat menyukarkan saya mendapatkan bahan
rujukan yang diperlukan untuk tugasan (the lack of access to physical libraries made it very
difficult for me to obtain the reference materials needed for assignments)...

..walaupun terdapat banyak artikel dan bahan pembelajaran dalam talian, saya merasa sukar
untuk mendapatkan penjelasan mendalam tentang beberapa topik tertentu yang memerlukan
bimbingan langsung dari pensyarah (the lack of access to physical libraries made it very difficult
for me to obtain the reference materials needed for assignments)...

...saya menjadi lebih bertanggungjawab terhadap pembelajaran saya, kerana saya tidak boleh
bergantung sepenuhnya kepada pensyarah untuk membimbing saya, yang memaksa saya untuk
lebih proaktif dalam mencari maklumat (I became more responsible for my learning because 1
couldn’t fully rely on the lecturer for guidance, which forced me to be more proactive in seeking
information) ...

...interaksi sosial yang wujud semasa pembelajaran bersemuka membantu mengurangkan
tekanan, berbeza dengan pembelajaran bersendirian di rumah (the social interaction present
during face-to-face learning helped reduce stress, unlike studying alone at home)...

This lack of interaction not only hindered the fluid exchange of ideas but also reduced
opportunities for timely feedback, which is vital for deeper understanding and academic
progression of the students. The emotional and cognitive distance created by limited interactivity
weakened the relational dimension of education, which is often a crucial driver of student
engagement and persistence.

The findings highlight the importance of incorporating user-centred digital pedagogies that
facilitate meaningful two-way communication. More than just delivering content, online
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platforms should be designed to simulate dialogue, foster immediacy, and support students' need
for social presence in the learning process.

4.3 Time management

One of the most pronounced challenges in the transition to online learning was the lack of a
structured academic routine. While digital platforms provide flexibility, many students found
themselves struggling to impose personal discipline and create sustainable schedules. The shift
from externally enforced timetables to self-managed routines proved difficult for those
accustomed to the physical classroom’s regulated environment. As R11 reflected:

Struktur masa yang jelas semasa di kampus memudahkan pembelajaran (a clear time structure while on campus made
learning easier)

This sentiment represents the tension between flexibility and accountability. Although online
learning allows for asynchronous participation and personalised pacing, the lack of institutional
scaffolding around time management can hinder productivity and consistency in learning.
Students were expected to navigate deadlines, juggle responsibilities, and maintain engagement
without the benefit of real-time cues and academic rhythm. The need to independently structure
learning schedules aligns with the broader theme of self-regulation in digital education. It
highlights how time management is not merely a logistical issue, but a psychological and
behavioural skill that must be cultivated, especially in user-centred learning environments that
prioritise autonomy over prescription.

4.4 Self-discipline

The transition to digital learning environments placed increased responsibility on students to
manage their time, maintain attention, and prepare independently. Unlike traditional classroom
settings with built-in structures and supervision, online learning demands proactive discipline
and cognitive readiness from learners. Several students reported developing personal routines
to stay focused and engaged. For example, R7 remarked:

Sebelum setiap kuliah dalam talian, saya meluangkan 10 minit untuk membaca sepintas lalu tentang topik (before every
online lecture, I spend 10 minutes skimming the topic to be discussed)

This preparatory habit reflects the application of self-regulated learning strategies, such as
forethought and planning, which are strongly associated with academic success in online contexts
(Panadero, 2017). This suggests that learners who actively primed themselves for digital lessons
were more cognitively present and better equipped to engage with course materials. The data
highlights that students’ ability to cultivate structure and maintain discipline independently is
not only a survival strategy but a hallmark of learner autonomy. These behaviours exemplify a
user-centred learning dynamic, where learners adapt their environments and actions to meet
their own needs and goals.

4.5 Collaborative learning

Despite the physical separation imposed by online learning, students demonstrated resilience by
forming informal peer support networks. These virtual groups became critical spaces for sharing
resources, clarifying doubts, and maintaining motivation. As R4 noted:

Mewujudkan kumpulan perbincangan kecil secara virtual bersama rakan-rakan telah membantu saya (creating small
virtual discussion groups with friends helped me gain different perspectives)
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This quote illustrates how students leveraged their own initiative to co-create collaborative
environments, compensating for the absence of structured classroom interaction. These efforts
highlight not only the adaptability of learners but also the social dimensions of online education,
which are often overlooked in system-level planning. The emergence of such peer-driven
communities supports the literature suggesting that digital platforms can still facilitate
meaningful collaboration when supported by intentional pedagogical design (Rapanta et al.,
2020). By encouraging active participation and shared knowledge construction, these
interactions exemplify user-centred learning, where students are not just content recipients but
active contributors in the learning process.

4.6 Use of applications and multiple resources

To cope with the challenges of online learning, many students adopted digital tools and platforms
that enhanced their organisation, motivation, and engagement. Applications such as Notion and
Forest were frequently mentioned for their roles in promoting effective study habits and
maintaining focus. As R3 shared:

Notion telah menjadi pengurus nota digital utama saya (Notion has become my main digital note manager.)

These tools allowed students to structure their study schedules, categorise subjects, and
centralise materials in a way that supported self-regulated learning. Beyond productivity
applications, learners also turned to diverse external resources, including YouTube tutorials and
Coursera modules, to supplement instructional gaps and reinforce their understanding. R6
expressed a similar strategy for maintaining focus:

Aplikasi Forest membantu saya mengekalkan fokus dengan menjadikan proses pembelajaran lebih menyeronokkan
(The Forest app helps me maintain focus by making the learning process more engaging and enjoyable.)

This illustrates how gamified applications can help sustain attention and reduce distractions,
especially in home environments that lack a formal academic structure. The integration of these
tools reflects students’ capacity to personalise their learning environment, which aligns with
findings from previous research on learner autonomy and the importance of flexible support
systems in online education (Araka et al. 2021; Panadero, 2017). Collectively, these findings
highlight how digital platforms can serve as both cognitive aids and motivational supports,
reinforcing the need for institutions to guide students in discovering and maximising the use of
such resources.

4.7 Lack of resources

Access to physical academic resources, such as libraries and printed references, remained a
persistent limitation during the online learning period. While many universities attempted to
digitise collections and provide e-resources, these efforts were often insufficient to meet the
diverse academic needs of students. As R5 stated:

Ketiadaan akses kepada perpustakaan fizikal amat menyukarkan saya (the lack of access to physical libraries made it
very difficult for me)

This quote highlights a broader concern: although digital resources were technically available,
students were not always equipped with the information literacy skills to identify credible
sources or navigate institutional databases efficiently. The absence of in-person guidance from
librarians or instructors further exacerbated this challenge. Several students reported feeling
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overwhelmed by the abundance of unfiltered materials online, unsure of which sources were
academically valid.

Moreover, students from underserved regions faced compounded disadvantages, including poor
internet connectivity and limited access to licensed academic databases, thus widening the digital
divide. This lack of scaffolding not only impeded their ability to complete coursework effectively
but also reduced their confidence in engaging scholarly content. These findings emphasise the
need for improved academic support structures, including digital literacy training and proactive
resource curation by educators.

4.8 Attitude and motivation

Students’ mindsets and personal drives play critical roles in their ability to adapt to and thrive in
online learning environments. While infrastructure and instructional support posed limitations,
the internalisation of responsibility and commitment emerged as a powerful enabler of success.
As R6 stated:

Saya menjadi lebih bertanggungjawab terhadap pembelajaran saya (I became more responsible for my learning)

This shift in learning attitude signals a heightened sense of ownership, where students actively
regulate their goals, monitor their progress, and seek out solutions when faced with challenges.
Such self-motivation aligns with the principles of self-regulated learning theory (Panadero,
2017), which includes goal-setting, perseverance, and reflection in educational achievement.
These findings suggests that beyond technological or institutional support, cultivating learner
agency through pedagogical practices, such as reflective activities, goal-based planning, and
scaffolded autonomy, can contribute meaningfully to students’ long-term academic growth. The
emphasis on attitude and motivation also reflects a user-centred understanding of learning,
where emotional and behavioural engagement are integral to designing effective digital
education experiences.

4.9 Mental health and isolation
The loss of campus-based social interactions affected students' emotional well-being. R10
described:

Interaksi sosial yang wujud semasa pembelajaran bersemuka membantu mengurangkan tekanan (the social interaction
present during face-to-face learning helped reduce stress)

This finding resonates with Azlan et al. (2020), who similarly reported low morale and mental
stress among students in digital learning environments. This suggests the need for higher
education institutions to integrate mental health support into digital learning ecosystems.
Together, these findings emphasise the necessity of designing online education systems that are
responsive, inclusive, and anchored in students' real-world challenges. A user-centred approach
must go beyond access to address how learners experience, interpret, and act within digital
learning environments.

5. Discussion: Implications for practice and policy

This section discusses the study’s findings in light of the research objectives, literature reviewed,
and the overarching aim to understand online learning through a user-centred lens. The

516



Issues and Perspectives in Business and Social Sciences, 6 (2), 506-520.
Mohamad Noor & Sutrino (2026)

discussion addresses (i) the key challenges students faced in adapting to online learning, (ii) the
strategies employed to cope with those challenges, and (iii) the perceived effects on academic
performance. The themes are interpreted in relation to prior studies on digital infrastructure,
engagement, self-regulated learning, and collaborative education within evolving digital learning
environments in Malaysian higher education.

Consistent with the findings of Adnan and Anwar (2020) and Jafar et al. (2023), students in this
study reported persistent internet instability and limited access to digital devices. These issues,
especially for those in rural areas, disrupted learning continuity and heightened digital inequality,
supporting ongoing concerns in the literature about Malaysia’s uneven digital readiness and its
impact on equitable access to online education.

In addition to infrastructural barriers, students also experienced reduced interaction and limited
opportunities for spontaneous communication in online learning environments. This finding
echoes Seaba’s (2021) observation that the absence of spontaneous, real-time dialogue in online
classes reduces engagement and understanding. The loss of feedback loops and relational
presence not only hindered comprehension but also affected students’ sense of inclusion and
support in the learning process. These findings further resonate with Azlan et al. (2020), who
similarly reported challenges related to poor internet connectivity, low morale, and mental stress
in digital learning environments, reinforcing the need for stronger institutional and learner
support systems in higher education.

Aligned with Panadero (2017) and Araka et al. (2021) concept of self-regulated learning, these
findings suggest that students who proactively planned, monitored, and adjusted their learning
routines fared better in online environments. The presence of routines and reflective practices
helped to mitigate the effects of reduced external structure. Supporting the work of Raes et al.
(2020), student-led virtual discussion groups emerged as a key adaptive strategy that fostered
cognitive engagement and peer motivation. These collaborative efforts, though informal,
compensated for the lack of structured interactions designed into institutional platforms.

This study extends prior research by contextualising known online learning barriers within a
user-centred framework and a Malaysian public university setting. While challenges such as poor
connectivity and low motivation mirror earlier studies, this research highlights the agency of
students in adapting through peer support, technological tools, and personal discipline. This
reinforces the argument for designing digital education systems that are empathetic, inclusive,
and responsive to students’ contextual realities. As digital learning environments continue to
evolve, ensuring trustworthy and accurate online platforms becomes increasingly important.
Leveraging advancements in domain-aware Al, such as those by Tong et al. (2024), could support
higher education institutions in mitigating the spread of misinformation and enhancing student
trust in digital content.

The findings of this study also underscore the importance of embedding empathic, user-centred
principles into the design of online learning platforms. As proposed by Almenara et al. (2023),
incorporating user feedback and contextual sensitivity at every stage of development can
enhance both the accessibility and user satisfaction. In Malaysian higher education, adopting such
inclusive design strategies could support a broader spectrum of learners, including those from
underserved or digitally marginalised communities.
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6. Conclusion

This study examined the experiences of undergraduate students at USM in navigating online
learning environments through a user-centred perspective. The findings demonstrate that while
digital learning environments provide flexibility, accessibility, and opportunities for self-directed
learning, students continue to face challenges related to internet connectivity, limited interaction,
unequal access to resources, self-regulation, and emotional well-being. At the same time, students
demonstrated adaptability by developing coping strategies such as collaborative learning,
structured time management, and the use of digital applications to support their learning
processes.

The findings highlight that the effectiveness of digital learning is not determined solely by
technological availability, but also by how learning environments respond to students’ lived
experiences, contextual realities, and engagement needs. This reinforces the importance of
adopting user-centred approaches in higher education that prioritise learner accessibility,
interaction, motivation, and support systems alongside technological implementation.

In addressing the research objectives, this study found that (i) students experienced significant
challenges related to digital access, interaction, and learning management; (ii) students adopted
various self-regulated and collaborative strategies to navigate these challenges; and (iii) students’
learning experiences were strongly influenced by the quality of institutional support, digital
infrastructure, and personal adaptability. These findings suggest that future digital education
initiatives in Malaysian higher education should move beyond platform adoption alone and focus
on creating more inclusive, responsive, and student-centred learning ecosystems.

This study contributes to ongoing discussions on digital education in Malaysian higher education
by foregrounding students’ perspectives and highlighting the importance of designing learning
environments that are equitable, supportive, and context sensitive. The findings may assist
educators, administrators, and policymakers in strengthening digital learning strategies that
better accommodate diverse student needs and regional realities.

This study is limited by its small purposively selected sample from a single public university,
which may not represent the full diversity of students’ experiences across institutions and
disciplines. In addition, the reliance on self-reported interview data may introduce subjective
bias. Future research may consider larger-scale or comparative studies involving multiple
institutions, mixed-method approaches, or longitudinal investigations to further examine
evolving student experiences and digital learning practices in higher education.
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