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Abstract

This research aims to elucidate the multifaceted relationships governing technology integration and student
performance within Malaysia’s higher education realm. Embracing a quantitative design, the study employs
a stratified sampling approach, engaging students from selected universities. A meticulously crafted
questionnaire, deployed via Google Forms and disseminated through WhatsApp, serves as the nexus for
data collection, employing a 7-point Likert scale to harvest nuanced insights into students’ perceptions and
experiences. Central to our investigation are various dimensions, including the type of digital technology,
frequency of technology usage, pedagogical approaches, and teachers’ proficiency in technology utilisation.
A pivotal mediatory variable explored is students’ digital literacy, examining its influential role in shaping
the outcomes of technology-enhanced educational experiences. Anticipated findings offer critical insights
into the optimal strategies and practices for leveraging technology to enhance student performance and
educational experiences. The study holds significant potential contributions to the academic, practical, and
broader educational domains, fostering a richer understanding and enhancement of the digital education
landscape. It aspires to inform and inspire educational strategies, policies, and practices, ensuring that they
resonate with effectiveness, innovation, and inclusivity, thus catalysing a holistic enhancement of students’
educational journeys and outcomes navigating the dynamically evolving digital education realms.

Keywords: Digital Education, Student Performance, Technology Integration, Pedagogical Approaches,
Digital Literacy.

Introduction

Education, often regarded as the cornerstone of societal advancement, continuously evolves to integrate and
adapt to emerging technologies, methodologies, and societal needs. In the quest for enhanced learning
outcomes and diversified instructional strategies, the influx of digital technologies into the educational
landscape marks a revolutionary shift (Yazici & Ozerbas, 2021). This research aims to thoroughly explore
the impact of digital education technologies on student performance, offering insights into how these
technological integrations influence academic achievement, engagement, and overall learning experiences.

The inception of digital education technologies, ranging from Learning Management Systems (LMS) to
Artificial Intelligence (Al) and Augmented Reality (VR), heralds a transformative era. These technologies
promise numerous benefits, such as increased accessibility, personalised learning pathways, and enriched
multimedia content to bolster the educational experience and outcomes (Gillet et al., 2022). Amidst the rapid
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digitisation, there is a pressing need to critically assess and understand the depth and breadth of these
technologies’ impact on student performance.

Background of Study

Historically, education has been transformed by societal changes, technological advancements, and evolving
pedagogical understandings. In recent decades, the surge of digital technologies has been a pivotal force,
catalysing profound changes in teaching and learning paradigms. This background forms a scaffold,
grounding our investigation into the specific influences of digital technologies on student performance.

The proliferation of the internet and mobile technologies has accelerated the integration of digital tools in
education, heralding the possibility of a global classroom without geographical confines. Concepts such as
blended learning, flipped classrooms, and online courses have emerged, each leveraging digital technologies
to various extents to enhance the educational process.

Furthermore, the advent of Al, AR, VR, and learning analytics has opened new horizons in personalised
education, adaptive learning environments, and data-driven instructional strategies (Gillet et al., 2022).
These advancements promise increased customisation, engagement, and effectiveness in learning
experiences, cultivating environments that cater to diverse learner needs and preferences.

However, the influx of these technologies is not without challenges and considerations. Digital equity,
privacy, cybersecurity, and the requisite for evolved pedagogical approaches form critical dimensions of
this technological integration (Yazici & Ozerbas, 2021). Thus, this study aims to provide a nuanced
understanding, weaving together the multifaceted influences, implications, and potentials of digital
education technologies in the context of student performance.

In essence, this research seeks to navigate the complexities and potentials of digital education technologies,
aiming to elucidate a comprehensive perspective on their impact on student performance, thus contributing
valuable insights to educators, policymakers, and the broader educational community.

Literature Review

Student Performance

In a concerted exploration of the multifaceted dimensions of student performance within digital education,
a spectrum of interconnected findings emerges from extant literature. Academic achievement,
emblematically manifested through grades and test scores, often surfaces as a central metric in delineating
the efficacy of digital educational tools. An aggregation of studies elucidates a nuanced relationship wherein
integrating digital modalities, such as adaptive learning technologies and online learning environments,
appears synergistically aligned with enhancements in academic outcomes (Yazici & Ozerbas, 2021). This
academic resonance is intricately woven into the fabric of student engagement levels. Empirical
investigations underscore the potency of digital technologies—ranging from gamified platforms to Learning
Management Systems (LMS)—in fostering an enriched, interactive, and continuous engagement landscape
(dos Santos et al., 2022).

At the confluence of motivation and interest, literature unveils that digital technologies’ student-centric
flexibility and diversification act as catalysts, fueling intrinsic motivation and nurturing a sustained interest
in learning trajectories (Gillet et al., 2022). Concurrently, digital technologies are pivotal in shaping
knowledge retention and application frameworks. Innovations, such as spaced repetition and simulation
technologies, have been heralded for their instrumental role in amplifying the depth and durability of
knowledge assimilation and practical applicability (Komljenovic, 2021). Thus, in the interplay of these
dimensions, the literature coherently unveils the multifarious ways digital education technologies sculpt and
enhance the contours of student performance.

Academic Achievement (Grades, Test Scores)
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Students’ academic achievement, typically quantified through grades and test scores, remains a pivotal focus
in examining the effectiveness of digital educational technologies. Several studies have investigated the
relationship between the integration of digital tools and academic success, yielding mixed results. Coovadia
& Ackermann, (2021) conducted a meta-analysis, suggesting that students in online learning environments
generally performed modestly better than those in traditional settings. The enhancement of academic
achievement has also been attributed to adaptive learning technologies that customise content delivery to
meet individual learners’ needs (Karim et al., 2021).

Engagement Levels

Cognitive and emotional engagement is crucial to a student’s learning journey. Digital technologies, such
as gamified learning platforms, have been found to foster increased student engagement by making learning
more interactive and enjoyable (Dominguez-Lloria et al., 2021). Moreover, technologies like Learning
Management Systems (LMS) facilitate continuous engagement through asynchronous discussions and
resource availability (Mallik & Gangopadhyay, 2023).

Motivation and Interest

Motivation and interest are intrinsic elements that fuel a learner’s commitment and perseverance. Digital
education technologies have been explored as catalysts to boost motivation by providing diverse, learner-
centered environments. Bitakou et al., (2023) identified a positive relationship between computer-assisted
instruction and student motivation in their study. Virtual and augmented reality technologies stimulate
curiosity and interest by offering immersive learning experiences (Muhuri & Mukhopadhyay, 2022).

Knowledge Retention and Application

Digital education technologies may also impact how effectively students retain and apply learned concepts.
Techniques such as spaced repetition, facilitated by various educational software, have been recognised for
enhancing knowledge retention (Zamri et al., 2021). Furthermore, technologies enabling simulation and
virtual labs empower students to practically apply and experiment with theoretical knowledge, enhancing
deeper understanding (Medvedeva et al., 2022).

Type of Digital Technology Used

The literature burgeons with many studies that meticulously unravel the impacts of various types of digital
technology on diverse dimensions of educational outcomes. A focal point in the scholarly discourse has
been the range of digital technologies such as Learning Management Systems (LMS), Artificial Intelligence
(Al), Augmented Reality (AR), and Virtual Reality (VR), each carving unique trajectories in the educational
landscape.

LMS, revered for its organisational and administrative prowess, has fostered enhanced academic
achievement and engagement by centralising learning resources and facilitating continuous student-teacher
interactions (Shurygin et al., 2021). In its transformative essence, Al brings forth adaptive learning
environments, tailoring educational content and strategies to meet individual learner needs, thereby fostering
improved knowledge retention and application (Veluvali & Surisetti, 2022).

The immersive characteristics of AR and VR have been applauded for their capacity to elevate engagement
levels, motivation, and interest in learning. Their ability to render intricate concepts into tangible and
interactive experiences has been linked with enriched learning outcomes and enhanced cognitive absorption
(Tussardi et al., 2021).

These technologies embody a confluence of functionalities and affordances that seem poised to recalibrate
the educational experience, intertwining innovation with tradition to unlock amplified potentials in student
performance across multiple dimensions.

Frequency of Technology Usage
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The frequency of technology usage in educational settings is a pivotal domain that has garnered substantial
scholarly attention, aiming to elucidate its nuanced influences on learning outcomes. Various studies
delineate that more consistent and frequent interaction with educational technologies correlates with
enriched learning experiences and enhanced student performance. For instance, (Saritas et al., 2022)
underscored that students who regularly engaged with digital learning platforms demonstrated notable
advancements in academic achievement and intrinsic motivation.

A balanced frequency of technology usage also emerges as a critical facet, where overly saturated
engagement has been linked to potential issues such as technology dependency and diminished physical-
social interactions (Pérez-Suay et al., 2023). The literature also reverberates with the notion that optimum
frequencies of technology usage catalyse the evolution of self-regulated learners, fostering an environment
conducive to autonomous learning, strategic planning, and goal setting (Tussardi et al., 2021).

In contrast, sporadic or infrequent technology engagement has been noted to potentially attenuate the overall
efficacy of digital learning tools, limiting the continuity and flow essential for a cohesive learning trajectory.
Ultimately, the literature resonates with a convergence towards advocating for a balanced and strategically
structured frequency of technology usage, calibrated to optimise the diverse benefits it imbues within the
educational arena.

Pedagogical Approaches Incorporated with Technology

Integrating technology with various pedagogical approaches has been the crucible of significant educational
innovation and research exploration. Many studies have investigated the confluence of technology with
pedagogical frameworks such as the flipped classroom, blended learning, and problem-based learning, each
bringing distinct dynamics and outcomes in the educational paradigm.

In the realm of the flipped classroom, technology acts as a conduit to facilitate preliminary exposure to
learning materials, fostering a space for students to engage with content at their own pace before class
(Moldavan et al., 2022). This approach enables the in-class sessions to be dedicated to collaborative and
analytical activities, leveraging teacher expertise and peer interactions to enhance deeper understanding and
application of knowledge.

Blended learning, another integrative approach, strategically combines online and face-to-face instruction.
This hybrid model benefits from the strengths of both traditional and digital learning environments, enabling
flexibility, personalised learning pathways, and continuous access to resources and support (Gillet et al.,
2022).

Technology amplifies problem-solving and collaborative learning processes in the problem-based learning
(PBL) approach. Digital tools and platforms can enhance access to multidisciplinary resources, facilitate
collaborative discussions and problem-solving activities, and support creation and sharing of artefacts
representing students’ synthesised understanding (Cranfield et al., 2021).

These pedagogical approaches, intertwined with technology, herald a vibrant landscape of enhanced student
engagement, autonomy, and authentic learning experiences, each contributing uniquely to the broad tapestry
of educational innovation and effectiveness.

Teacher’s Proficiency

Teacher’s proficiency in the effective incorporation and utilisation of technology within educational
environments is a subject of crucial importance in contemporary research. The prevailing literature
underscores a teacher’s technological proficiency’s profound influence on optimising learning outcomes
and facilitating innovative, student-centred pedagogical approaches (Barnett & Jung, 2020).

A fundamental aspect elucidated within scholarly discourses is that teachers must transcend mere
technological literacy, evolving towards a nuanced pedagogical technology integration proficiency that
synergises technological affordances with curricular objectives and pedagogical strategies (Al Hashlamoun
& Daouk, 2020). This encompasses a dynamic spectrum of competencies, from facilitating digital tools for
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enhanced engagement and differentiation to leveraging technology to cultivate critical thinking, problem-
solving, and creative capacities within learners (Al Hashlamoun & Daouk, 2020).

Furthermore, research has indicated that teacher proficiency significantly mediates the efficacy and impact
of technology integration, with enhanced teacher confidence and competence correlated with more
innovative and effective utilisation of technology for enriched learning experiences (Imani & Abulgasem
Mohammed Elasfar, 2023). Thus, the literature collectively conveys a compelling narrative emphasising the
centrality of teacher proficiency in the successful and transformative integration of technology within
educational paradigms.

Access to Technological Resources

Access to technological resources in educational contexts has been a vibrant focal point in contemporary
research, underscoring its critical role in determining the quality and equity of digital education experiences.
The literature robustly asserts that accessibility to a spectrum of technological tools and the internet is
imperative for successfully implementing digital education strategies (Hussain & Nauman, 2023).

In examining disparities in access, studies accentuate the existence of a ‘digital divide’—a chasm delineated
by socioeconomic, geographic, and demographic variables—which influences students’ engagement with
digital learning opportunities (Huang et al., 2023). Research also elucidates that equitable access to
technological resources catalyses a platform where diverse learners can benefit from customised and flexible
learning experiences, enhancing academic achievement and fostering essential 21st-century skills (Ali,
2020).

Furthermore, the literature illuminates the necessity for reliable and robust technological infrastructures in
educational institutions, enhancing technology-integrated pedagogical approaches’ overall efficacy and
sustainability (Al-Amin et al., 2021). This encapsulates the hardware components and encompasses
comprehensive access to a myriad of digital learning materials and platforms that bolster a rich and diverse
educational experience.

In sum, the literature reverberates with a consensus regarding the indispensability of equitable access to
technological resources, advocating it as a foundational pillar supporting the vibrant tapestry of digital
education experiences and outcomes.

Student’s Digital Literacy

Student’s digital literacy emerges as a pivotal mediator in educational research, intricately intertwining with
various facets of digital education and profoundly influencing outcomes and experiences. Digital literacy
extends beyond the fundamental competencies of accessing and operating digital tools, enveloping a broader
spectrum of skills such as critical thinking, digital citizenship, and effective communication in digital
environments (Budiman & Syafrony, 2023).

The literature reveals that students with elevated levels of digital literacy tend to navigate and utilise
technological resources more efficiently and effectively, increasing their engagement, motivation, and
performance in digital learning environments (Yustika & Iswati, 2020). Such literacy is operational and
encompasses cognitive and socio-emotional dimensions, enabling students to discern, analyse, and ethically
engage with digital content and interactions (Monteiro & Leite, 2021).

Studies have also underscored the dynamic role of digital literacy in amplifying the impact of technological
integration within educational settings. For instance, when students possess robust digital literacy skills, the
efficacy of technology-enhanced pedagogical strategies, such as flipped classrooms or blended learning, is
optimised, facilitating enriched learning experiences and outcomes (Pratama et al., 2023).
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In conclusion, the literature advocates for enhancing students’ digital literacy as a central mediating variable,
instrumental in leveraging the full spectrum of benefits and potentials embodied within digital education
paradigms.

Conceptual Framework

Independent Variables Mediator Variable Dependent Variable

Type of Digital
Technology Used

Frequency of Technology
Usage

Pedagogical Approaches
Incorporated with Student’s Digital Literacy Student Performance
Technology

Teacher’s Proficiency

Access to Technological
Resources

Figure 1: Conceptual Framework

Methodology

Research Design

The research adopts a quantitative study design to empirically investigate the relationships and influences
among various variables associated with digital education and student performance.

Population and Sampling

The target population for this study encompasses university students from selected universities across
Malaysia. Considering the diversity and inclusivity, a stratified sampling method will be employed. In this
approach, universities will serve as strata, ensuring a representative selection of students from different
institutions.

Questionnaire Distribution

Data will be collected using a questionnaire method, leveraging the accessibility and efficiency of digital
tools. The questionnaire will be created using Google Forms. This reliable and user-friendly platform allows
for the streamlined distribution and collection of responses. The questionnaire link will be disseminated to
students via WhatsApp. This approach leverages the wide usage and convenience of the platform, enabling
the efficient reaching of participants and facilitating ease of response. Student representatives from the
selected universities will play a crucial role in this distribution process, ensuring that the questionnaire
reaches a broad and representative spectrum of the student population within each institution.

Questionnaire Design
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The questionnaire will be meticulously crafted to encompass items that resonate with the research’s
objectives and variables. Each item within the questionnaire will be structured based on a 7-point Likert
scale, allowing participants to express their levels of agreement or disagreement with a range of statements.
This format will facilitate the collection of nuanced and gradational insights, enabling a rich exploration of
participants’ perceptions, experiences, and orientations concerning the study’s focal areas.

Data Analysis

After the data collection, responses will be rigorously analysed, employing various statistical techniques to
unveil patterns, correlations, and insights illuminating the research questions and objectives. The
quantitative nature of the data will allow for a robust and objective exploration of the relationships among
the study’s variables, thereby contributing meaningful implications and insights to the broader field of
digital education research.

Measurement items

In carefully constructing our survey items, we have diligently undertaken a comprehensive review and
adaptation process rooted in diverse pre-existing literature and empirical studies. This integrative approach
was instrumental in fostering the development of items that are both robustly grounded in academic
precedents and attuned to the nuanced objectives of our research.

Each survey item has been thoughtfully adapted and refined to resonate with the specificity of our research
objectives, ensuring that they are precisely aligned with the targeted constructs and variables integral to our
study. This transformative adaptation process facilitated the cultivation of items that are adept at eliciting
responses that are richly informative and contextually relevant to the domains of our investigation.

Moreover, to bolster the validity and reliability of our survey items, we have engaged in a rigorous face-
validation process involving the invaluable participation of three esteemed subject matter experts. These
experts, possessing a rich amalgamation of academic prowess and practical industry insights, have
meticulously evaluated each item, imparting their expert critiques, suggestions, and recommendations. Their
collective wisdom and feedback have been instrumental in refining the items enhancing their clarity,
relevance, and precision.

Consequently, following the assimilation and careful implementation of the experts’ insights and
recommendations, necessary corrections and modifications have been meticulously carried out on the items.
This holistic validation and refinement process has profoundly contributed to elevating the items’ quality,
relevance, and integrity, positioning them as powerful tools for eliciting meaningful and actionable insights
in alignment with our research aspirations.

Student Performance

1. | find that my grades have improved since engaging with digital education technologies.

2. Digital learning experiences have positively influenced my performance in standardised tests or
assessments.

3. | frequently participate actively and meaningfully in digital learning activities such as discussions,

quizzes, and collaborative projects.

I often feel connected and involved in learning when utilising digital education technologies.

| feel more motivated and interested in subjects that incorporate digital learning tools and resources.

Using digital education technologies makes the learning material more engaging and stimulating.

I believe digital learning helps me retain information and concepts better than traditional learning

methods.

8. | feel more confident applying the knowledge and skills gained through digital education
technologies in practical or real-world scenarios.

No ok~

Type of Digital Technology:
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I frequently use Learning Management Systems (LMS) for my academic activities.

I often utilise educational apps or software in my learning process.

I regularly participate in online forums or discussion boards related to my studies.

I commonly watch educational videos or participate in webinars to supplement my learning.

PowbPE

Frequency of Technology Usage:

1. 1 use digital technologies daily for my academic work.

2. | spend several hours each week engaged in technology-mediated learning activities.
3. I consistently use technology to complete assignments or projects.

4. | often participate in online study groups or collaborative projects.

Pedagogical Approaches Incorporated with Technology:

1. | often engage in learning activities that involve a flipped classroom approach.
2. | regularly participate in blended learning environments that mix online and in-person instruction.
3. | frequently partake in problem-based learning activities facilitated by technology.

Access to Technological Resources:

1. I have reliable access to a computer or digital device for educational purposes.
2. | have consistent and high-speed internet access.
3. | can easily access various digital learning platforms and resources required for my studies.

Teacher’s Proficiency:

1. 1 believe my teacher effectively integrates technology into our learning environment.
2. The teacher is knowledgeable and skilled in using digital tools and resources.
3. I think that the teacher’s technological proficiency enhances my learning experience.

Student’s Digital Literacy (Mediator):

1. 1 feel confident in my ability to use digital technologies for learning.

2. | can critically evaluate and use online information for academic purposes.

3. lunderstand and apply the principles of digital citizenship and ethical online behaviour.
4. | can effectively communicate and collaborate in online learning environments.

Expected Outcome of the Research

This research aims to illuminate insights into the multifaceted relationships between various dimensions of
digital education and student performance. We anticipate the findings will elucidate nuanced understandings
of how different technological, pedagogical, and individual factors interplay and contribute to student’s
academic experiences and outcomes. Furthermore, the study expects to discern the pivotal mediatory role
of students’ digital literacy in influencing how educational technologies impact student performance.

Significance of the Study

The significance of this study lies in its potential to contribute richly textured knowledge and understanding
to the scholarly discourse on digital education. By exploring diverse facets such as technology types,
pedagogical approaches, and digital literacy, the study will offer a multifaceted lens through which the
dynamics of technology-enhanced education can be critically examined and understood. This will
potentially foster enhanced theoretical framings, robust pedagogical strategies, and innovative technological
integrations within educational spheres.
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Potential Contributions

Academic Contribution: This research is poised to enrich academic discourse by providing empirically
grounded insights that enhance the theoretical understanding of digital education dynamics. It may pave the
way for further scholarly inquiries, sparking a continuous evolution of knowledge within digital education.

Practical Contribution: Insights from this study hold practical relevance by guiding educators,
administrators, and policymakers in making informed decisions and strategies for technology integration. It
could serve as a basis for developing practical guidelines and best practices, ensuring that digital education
strategies are optimised to enhance student learning experiences and outcomes.

Educational Contribution: In a broader educational canvas, the study aspires to holistically influence
educational practices and policies. By unveiling the critical factors that influence the efficacy of digital
education, the study could inform the design and implementation of technologically enhanced learning
environments that are innovative, pedagogically sound, and equitable.

This research hopes to weave a confluence of academic, practical, and educational strides that collectively
enhance the richness, effectiveness, and inclusivity of digital education landscapes.
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