
 
 
 
 
 
 
 

e-ISSN: 2735-2250 

Available online at 
https://borneoakademika.uitm.edu.my 

 Borneo Akademika 
Volume 9(2) December 2025, 88-97 

DOI 
 

 
  

Enhancing Student Engagement and Learning Outcomes 
Through Integrated Gamified and Personalized E-Learning 

Strategies in Higher Education 
 

Mohd Zulakhmar Zakiyudin1*, Mohamad Sufian Hasim2 

 
1School of Building Surveying, Faculty of Built Environment, Universiti Teknologi MARA, Shah Alam 

 
*zulakhmar@uitm.edu.my 

 
Received Date: 1 October 2025 
Accepted Date: 15 October 2025 

Published Date: 10 December 2025 
 

ABSTRACT 
The rapid expansion of e-learning in higher education has intensified the need for effective 
strategies that enhance student engagement and learning outcomes. This review examines 
integrated gamified and personalized e-learning approaches, synthesizing current literature to 
explore their impact within higher education contexts. Drawing from diverse empirical studies and 
theoretical frameworks, the review identifies key elements of gamification, such as motivational and 
engagement-enhancing mechanisms, and personalization techniques that tailor learning 
experiences to individual needs. Findings demonstrate that the integration of these strategies 
synergistically improves student motivation, creativity, retention, digital skills acquisition, and 
learner satisfaction. However, challenges including technical infrastructure limitations, pedagogical 
alignment issues, and institutional readiness remain significant barriers to scalable implementation. 
The review highlights models incorporating collaborative learning and co-design principles that 
enhance contextual relevance and effectiveness. Future research directions emphasize the 
necessity for rigorous longitudinal studies, cross-disciplinary applications, and the incorporation of 
emerging technologies like AI and virtual reality to further optimize these integrated e-learning 
strategies. 
 
Keywords: gamification; personalized e-learning; student engagement; higher education; digital 
education 
 
 
INTRODUCTION 
 
Context and motivation 
 
In recent years, student engagement and learning outcomes have become pivotal metrics for 
assessing the effectiveness of higher education, particularly as learning environments increasingly 
integrate digital technologies. Research by Sain et al. (2024) highlights that technology serves as 
an essential tool to augment traditional education by fostering better alignment between 
pedagogical strategies and student progress, emphasizing engagement as crucial for successful 
learning outcomes. Similarly, Geng et al. (2024) demonstrate that behavioral patterns and cognitive 
strategies directly influence student performance in e-learning contexts, underscoring the 
complexity of digital learning processes.  
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The COVID-19 pandemic further accelerated the adoption and reliance on e-learning 
platforms across global higher education institutions. Abdelfattah et al. (2024) document a 
significant surge in e-learning acceptance during this period, driven by emergent necessity, which 
spotlighted technical, pedagogical, and infrastructural challenges. Farounbi (2024) elaborates on 
this transformation in developing contexts, noting both advantages such as increased access and 
disadvantages like electronic illiteracy and social isolation. Carabregu-Vokshi et al. (2024) affirm 
the vital role of well-implemented e-learning platforms in enabling continuous teacher-student 
interaction, crucial for learning efficacy during and beyond emergency remote teaching phases. 

Concurrently, there has been growing interest in gamification and personalization as 
innovative strategies to enhance student engagement and learning efficacy in online settings. 
Cavus et al. (2023) provide evidence of gamification’s positive impact on motivation, creativity, 
and retention, while Oliveira et al. (2023) argue for the need to tailor gamified systems to individual 
learner types to optimize educational outcomes. Dhananjaya et al. (2024) underscore the 
advantages of personalized recommendation systems powered by machine learning to deliver 
adaptive learning experiences, addressing content confusion and learner discontinuity issues. 
Moreover, Kohli et al. (2025) stress faculty e-readiness as a critical factor affecting successful e-
learning implementation, indicating the importance of institutional support in integrating these 
advanced strategies. Bamaga et al. (2024) further highlight that system quality, instructional design, 
and service quality profoundly affect user attitudes toward e-learning, especially in mobile 
environments. 

These developments collectively frame the imperative for exploring integrated approaches 
that combine gamification and personalized learning within e-learning frameworks, aiming to 
enhance engagement and academic achievement effectively in higher education settings. 
 
Research objectives 
 
This review seeks to investigate how integrated gamified and personalized e-learning strategies 
influence student engagement and learning outcomes in higher education. Specifically, it aims to 
identify the key elements that constitute effective integration, delineate the benefits manifested for 
learners and educators, and unravel the challenges encountered during implementation. By 
synthesizing current research, this work intends to provide a structured overview that informs future 
innovation and policy-making in digital education. 
 
Student engagement and learning outcomes in digital contexts 
 
Student engagement in e-learning environments encompasses behavioral, cognitive, and 
emotional dimensions that significantly impact learning outcomes (Sain et al., 2024; Filonila Rivera- 
Mamani et al., 2024). Engaged learners actively participate in the virtual platform activities, 
demonstrate deep cognitive processing, and maintain motivation despite potential distractions 
present in digital contexts (Sain et al., 2024). Learning outcomes in these settings not only reflect 
knowledge acquisition but also competence development facilitated by continuous teacher-student 
interactions enabled by e-learning platforms (Filonila Rivera-Mamani et al., 2024). 

Explorations into learning behavioral patterns reveal variations based on student 
performance levels. Geng et al. (2024) found that students with improved academic performance 
engaged in deeper cognitive strategies such as integrating information across multiple e-book 
pages and adopting effective rehearsal and elaboration techniques. Conversely, students with 
declining performance tended toward more superficial cognitive processing. This differentiation 
highlights the importance of fostering metacognitive strategies to enhance engagement and 
learning outcomes in digital environments. 
 
Foundations of e-learning adoption in higher education 
 
The acceptance and successful adoption of e-learning in higher education are influenced by 
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multifaceted factors involving faculty and students' readiness and institutional capacities 
(Abdelfattah et al., 2024; Kohli et al., 2025; Farounbi, 2024; Qazi et al., 2024). Abdelfattah et al. 
(2024) emphasize that perceptions of ease of use and usefulness, gained through the Technology 
Acceptance Model (TAM), critically determine acceptance levels, particularly amid the accelerated 
adoption during the COVID-19 pandemic. 

Kohli et al. (2025) developed a validated e-readiness scale measuring technological, 
pedagogical, institutional, learning delivery, and content readiness among faculty, underscoring 
that institutional preparedness is a vital antecedent for effective e-learning implementation. 
Similarly, Farounbi (2024) highlights barriers such as electronic illiteracy and social isolation that 
influence student acceptance and adaptation to e-learning, affecting performance and satisfaction. 

On the technical and infrastructural front, Qazi et al. (2024) note limitations in resources, 
inadequate infrastructures, and uneven availability of proper devices as significant impediments. 
Pedagogically, Sain et al. (2024) argue for a strong foundation in teaching strategies that align with 
the technology to prevent e-learning from degenerating into mere content repositories. 

Furthermore, Bamaga et al. (2024) identify quality dimensions of mobile e-learning—
including content quality, system quality, service quality, and instructional quality—as critical to user 
attitudes and, by extension, adoption success. From a broader institutional perspective, Shahpo et 
al. (2024) show that well-designed educational platforms that adhere to national quality standards 
can enhance trust and continuity in e-learning practices, especially during crisis periods like the 
COVID- 19 pandemic, signifying the intertwined nature of technical, pedagogical, and policy 
dimensions in e-learning adoption. 
 
Gamification in e-Learning 
 
Gamification concepts and components 
 
Gamification in education integrates game elements such as points, badges, leaderboards, 
narratives, and challenges to foster engagement and motivation among learners. Pishchanska et 
al. (2022) define gamification as the use of specific components, mechanisms, and dynamics that 
transform traditional learning activities into engaging and interactive experiences. Cavus et al. 
(2023) further elaborate on these elements, emphasizing the role of game mechanics in structuring 
educational tasks to enhance learner participation. Taxonomies and frameworks for gamified 
educational designs have been proposed to systematically classify feedback features and 
interaction modalities within serious games. Almo et al. (2024) developed a comprehensive 
taxonomy that distinguishes nuanced feedback characteristics, which are crucial in refining 
gamified learning environments. Oliveira et al. (2023) highlight the importance of tailoring 
gamification designs to the individual learner, noting that personalization can amplify the impact of 
gamified systems. 
 
Benefits of gamification 
 
Gamification has been shown to significantly enhance student motivation, engagement, creativity, 
and knowledge retention. Bagheri et al. (2024) demonstrate that game-based learning in chemistry 
education increased student motivation and learning outcomes. Jarrah et al. (2024) report positive 
correlations between narrative-driven gamification and the acquisition of new skills, suggesting that 
embedding storytelling elements can deepen student interest and knowledge retention. Bamaga et 
al. (2024) identify that quality dimensions of learning content and instructional design significantly 
affect user attitudes toward mobile e-learning gamification, influencing sustained engagement. 
Cavus et al. (2023) systematically review gamification’s effects on both students and teachers, 
identifying enhanced engagement, motivation, feedback responsiveness, and instructional 
evaluation as key benefits. 
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Gamification in higher education 
 
In higher education contexts, empirical evidence supports the beneficial impacts of gamification. 
Oliveira et al. (2023) emphasize that higher education is the primary sector adopting gamification, 
showing improvements in student motivation and active learning. Bamaga et al. (2024) confirm that 
gamified mobile e-learning platforms contribute positively to user attitudes toward learning systems 
in universities by improving instructional and system quality. Additionally, Jarrah et al. (2024) 
provide evidence that gamification combined with storytelling narratives enhances skill acquisition 
among Saudi Arabian students, demonstrating cultural adaptability. Despite these promising 
outcomes, challenges persist regarding implementation and scalability. Oliveira et al. (2023) note 
that many studies lack sufficient statistical evidence on the efficacy of tailored gamified systems, 
and Bamaga et al. (2024) highlight infrastructural and content quality barriers in mobile university 
environments that can impede successful gamification deployment. 
 
Concept and approaches to personalization in e-Learning 
 
Personalized learning within e-learning environments has gained significant traction through the 
use of adaptive learning technologies and recommendation systems designed to tailor educational 
content to individual learners’ needs, preferences, and behaviors. Dhananjaya et al. (2024) 
reviewed various personalized recommendation methods, highlighting collaborative and content- 
based approaches enriched by machine learning techniques. These systems aim to address 
challenges such as student discontinuity and confusion in selecting appropriate study materials by 
offering dynamic, tailored learning resources. Moreover, Oliveira et al. (2023) emphasize the 
importance of tailoring gamification elements to students’ distinct gamer types and preferences, 
thereby enhancing the relevance and efficacy of gamified learning experiences. 
 
Benefits of personalization 
 
Personalization has been shown to improve learning efficiency and skill acquisition by aligning 
resources and activities with learners’ unique requirements. For instance, Carabregu-Vokshi et al. 
(2024) found that e-learning efforts significantly contribute to the development of students’ digital 
skills when learning systems are designed to be user-friendly and interactive. Similarly, Candra 
and Jeselin (2024) demonstrated that personalized e-learning applications positively affect learner 
satisfaction and perceived usefulness, which are critical factors in sustaining engagement and 
effective learning outcomes. Dhananjaya et al. (2024) further noted that personalized systems can 
mitigate common barriers by facilitating tailored learning pathways, thereby optimizing academic 
performance and usability. 
 
Challenges and limitations 
 
Despite the promising benefits, substantial challenges hinder the widespread adoption of 
personalized e-learning. Dhananjaya et al. (2024) highlighted issues such as a lack of 
comprehensive content understanding, interruptions in learner engagement (student discontinuity), 
and infrastructural constraints including limited funding and inadequate technology support. 
Oliveira et al. (2023) underscored the paucity of rigorous empirical evidence validating the 
effectiveness of tailored gamification strategies, with existing studies often lacking statistical 
robustness, especially concerning their impact on learning performance. There is a clear need for 
further research to establish standardized frameworks and validated instruments that can 
empirically assess and generalize the benefits of personalized learning at scale across diverse 
educational settings. Additionally, factors such as faculty digital readiness and institutional support 
play crucial roles in enabling successful personalization (Kohli et al., 2025; Bamaga et al., 2024). 
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Rationale for integration 
 
Integrating gamification with personalized e-learning strategies provides a synergistic effect that 
enhances learner engagement and improves educational outcomes. Personalized 
recommendation systems tailor learning content and activities to individual students’ preferences, 
abilities, and progress, creating a more meaningful and motivating experience within gamified 
environments. Oliveira et al. (2023) emphasize that such combinations address diverse learner 
needs by adapting game elements and instructional design to foster engagement and satisfaction 
more effectively than standalone approaches. Dhananjaya et al. (2024) further highlight that 
personalized technologies embedded in gamified settings support dynamic and interactive 
learning, facilitating customization that improves student motivation and retention. 
 
Models and frameworks 
 
Smart education systems exemplify practical implementations of integrated gamification and 
personalized learning. Nguyen et al. (2024) propose models incorporating collaborative learning 
and e-mentoring alongside gamified features, which collectively develop learners' competencies in 
digital contexts. This multidimensional approach fosters peer interaction and continuous feedback 
while personalizing content delivery. Moreover, Ding et al. (2025) emphasize co-design frameworks 
involving educators in the early stages of game-based learning unit development, ensuring the 
gamified experiences align with curricular goals and contextual realities. This partnership between 
researchers and teachers enhances the feasibility, relevance, and effectiveness of integrated e- 
learning solutions. 
 
Implementation considerations 
 
Successful integration requires a solid pedagogical foundation. Sain et al. (2024) caution that 
without careful alignment to pedagogical principles, technology may serve merely as a content 
repository, leading to shallow engagement. Thus, gamification and personalization tools must be 
designed to stimulate higher-order cognitive skills and reflect learner progress. Furthermore, 
institutional readiness and teacher preparedness are critical. Kohli et al. (2025) developed an e- 
readiness scale revealing that faculty’s online technological and pedagogical readiness influence 
the implementation success of such integrative methods. Bamaga et al. (2024) note that 
instructional quality, system quality, and service quality directly affect user attitudes toward e- 
learning platforms, including those with gamification and personalized features. Therefore, ongoing 
teacher training, infrastructure support, and institutional policies fostering digital competence and 
innovation are essential to maximize benefits. 

Together, these perspectives illustrate that integrated gamified and personalized e-learning 
systems require collaborative, well-supported, and pedagogically sound frameworks to optimize 
student engagement and learning outcomes in higher education. 
 
IMPACT ON STUDENT ENGAGEMENT AND LEARNING OUTCOMES 
 
Empirical findings 
 
Research consistently demonstrates that student engagement and improved learning outcomes 
in e-learning environments are closely linked to deep cognitive behavioral patterns and effective 
learning strategies. Geng et al. (2024) analyzed behavioral data from a high school mathematics 
course and found that students who enhanced their performance engaged in deeper cognitive 
processing, such as integrating information across multiple pages, showcasing sophisticated 
learning strategies beyond rehearsal or elaboration. This indicates that engagement manifests 
through meaningful interactions with learning content, fostering better academic performance.  

Gamification interventions further amplify motivation, creativity, and retention among 
learners. Jarrah et al. (2024) established strong positive correlations between gamified learning 
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environments enriched with storytelling elements and students’ acquisition of new skills. Similarly, 
Bamaga et al. (2024) observed that quality attributes of mobile e-learning, including instructional 
and content quality embedded within gamified platforms, significantly enhance user attitudes and 
engagement. Bagheri et al. (2024) found that game-based learning simulations, such as 
appendectomy surgical software, yielded significantly higher academic achievement compared to 
traditional lecture methods, underscoring gamification's effectiveness for knowledge retention and 
learning advancement. 

Personalized learning approaches contribute notably to digital skills development and 
learner satisfaction. Carabregu-Vokshi et al. (2024) identified that factors including instructor 
involvement, e-course quality, and usability positively affect digital skills acquisition among higher 
education students during the COVID-19 pandemic. Their findings underscore the importance of 
system interactivity and ease of use for learner engagement. Supporting this, Candra and Jeselin 
(2024) demonstrated through structural equation modeling that learner satisfaction and perceived 
usefulness in e-learning environments are improved by maintaining quality across technological, 
informational, and instructional dimensions. 

Beyond individual studies, Shahpo et al. (2024) evaluated the quality of e-learning 
platforms catering to kindergarten children during the pandemic and found that high standards in 
design, interaction, and accessibility correlate with positive perceptions from both teachers and 
parents. These insights imply foundational system quality is crucial to fostering engagement and 
effective learning outcomes across education levels. 
 
Metrics and evaluation methods 
 
Robust assessment methods have been deployed to evaluate the impact of gamified and 
personalized e-learning strategies on student engagement and outcomes. Structural equation 
modeling (SEM) is prominent in recent research, as utilized by Candra and Jeselin (2024) for 
testing the relationships between system qualities, learner satisfaction, and e-learning benefits. 
Similarly, Carabregu-Vokshi et al. (2024) applied variance-based SEM to explore predictors 
impacting digital skill acquisition and satisfaction with e-learning. 

Surveys, questionnaires, and observational studies further enrich outcome measurements. 
For example, Parra-González et al. (2022) developed and validated the EGAMEDU scale, 
providing a reliable instrument to quantify gamification experiences in educational contexts. The 
scale’s factorial structure emphasizes dimensions critical for understanding user responses to 
gamified learning, facilitating comprehensive evaluation beyond mere engagement metrics. 

Other studies, such as Shahpo et al. (2024), leverage multi-stakeholder evaluation 
involving teachers and parents to assess platform quality, integrating subjective perceptions with 
objective standards. This multipronged approach ensures a holistic understanding of how e-learning 
systems support student engagement and learning outcomes in diverse contexts. 

Collectively, these empirical findings and methodological innovations affirm that 
strategically designed and assessed gamified and personalized e-learning initiatives substantially 
promote higher education students' engagement and academic achievement. 
 
CHALLENGES AND CONSIDERATIONS 
 
Technical and infrastructural barriers 
 
The adoption of e-learning in higher education faces significant technical and infrastructural barriers 
that hamper its potential benefits. Limited availability of reliable internet connectivity and necessary 
devices remains a critical challenge, especially in developing regions. Qazi et al. (2024) report that 
inadequate infrastructure and lack of resources, including proper gadgets, interfere substantially 
with online learning continuity. Bamaga et al. (2024) emphasize system quality issues such as 
service interruptions and content delivery inconsistencies that pose obstacles to mobile e-learning 
adoption in Saudi Arabian universities. Furthermore, Farounbi (2024) highlights that electronic 
illiteracy among students’ families increases difficulties in supporting learners remotely, 
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compounding the digital divide.  
 
Pedagogical and engagement issues 
 
Beyond infrastructure, pedagogical challenges critically affect student engagement and learning 
outcomes. Sain et al. (2024) caution that without a strong pedagogical foundation, technology 
deployments risk merely becoming content repositories rather than fostering meaningful learning 
experiences. Hellberg and Moll (2023) note that poorly implemented gamification can lead to 
shallow engagement, undermining motivation and knowledge retention. Additionally, Anita (2024) 
and Farounbi (2024) identify motivation-related barriers, including learner discipline and 
engagement difficulties, particularly compounded by the digital divide where students from 
disadvantaged backgrounds face additional obstacles to active participation. The lack of 
interactive, engaging educational design further exacerbates these disparities. 
 
Policy and institutional readiness 
 
Institutional preparedness is another essential factor influencing successful e-learning integration. 
Kohli et al. (2025) developed an e-readiness scale highlighting that faculty members often lack 
sufficient technological and pedagogical readiness, requiring targeted training and awareness 
programs. Qazi et al. (2024) echo these findings, underscoring the need to shift mindsets among 
academic staff and administrators towards embracing digital transformation in education. The 
absence of comprehensive e-learning policies and insufficient strategic intervention further 
undermine institutional capacity to support distance learning initiatives effectively. Shahpo et al. 
(2024) also emphasize the importance of quality assurance mechanisms for e-learning platforms, 
which institutions must adopt to guarantee consistent educational delivery and evaluation. 
Moreover, Sevenpri and Jeselin (2024) show that learner quality and instructor competence 
significantly affect perceived satisfaction and usefulness, indicators that should inform institutional 
readiness assessments. 
 
FUTURE RESEARCH DIRECTIONS 
 
Expanding contexts and populations 
 
Future research should prioritize cross-cultural studies that evaluate e-learning, gamification, and 
personalization paradigms across diverse educational settings internationally. Kohli et al. (2025) 
recommend multinational validation of e-readiness scales to enhance the global applicability of e- 
learning preparedness instruments. Additionally, expanding studies to encompass a variety of 
higher education institutions beyond single-nation samples, such as those in developing economies 
highlighted by Candra and Jeselin (2024), would enrich understanding of diverse learner needs 
and infrastructural challenges. Tailoring educational models to accommodate varied academic 
disciplines and learner profiles remains essential. Oliveira et al. (2023) underscore the limited 
empirical evidence on personalized gamified learning designs adapted to individual differences, 
while Jarrah et al. (2024) illustrate the impact of narrative variables in gamification, indicating the 
importance of customizing story elements to cultural and learner preferences. 
 
Methodological advances 
 
Robust methodological frameworks incorporating longitudinal and experimental designs are 
necessary to evaluate the sustained effects of integrated gamified and personalized e-learning 
strategies. Oliveira et al. (2023) call for statistically rigorous studies that clearly measure learning 
performance outcomes. Similarly, Bamaga et al. (2024) advocate for in-depth qualitative and 
quantitative analyses to capture mobile e-learning's quality factors, ensuring comprehensive 
engagement metrics. The development and validation of comprehensive evaluation instruments 
and taxonomies remain a priority; Almo et al. (2024) introduced a sophisticated taxonomy for 
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feedback in serious games, yet its generalizability requires further testing. Parra-González et al. 
(2022) emphasize the utility of validated measurement scales like EGAMEDU for gamification 
experience, which could be adapted to evaluate integrated approaches comprehensively. 
 
Technological innovations 
 
Advancements in artificial intelligence, virtual reality, and advanced analytics present promising 
frontiers to enhance both personalization and gamification in e-learning environments. Dhananjaya 
et al. (2024) discuss the potential of AI-powered recommendation systems that dynamically adapt 
content and learning pathways based on real-time data. Ding et al. (2025) demonstrate the benefits 
of co-designing VR-enhanced digital games with educators to optimize curricular alignment and 
student engagement. Such collaborative frameworks, championed by Nguyen et al. (2024), stress 
the importance of involving educators and learners in the design process to ensure contextual 
relevance and pedagogical soundness. Future research should also examine the scalability and 
usability of these technologies across diverse educational contexts, considering the challenges of 
digital divides and infrastructure disparities noted in studies by Qazi et al. (2024) and Bamaga et 
al. (2024). 
 
CONCLUSION 
 
This review underscores the significant potential of integrating gamified and personalized e- 
learning strategies to enhance student engagement and learning outcomes in higher education. 
The literature consistently reveals that gamification fosters motivation, creativity, and retention, 
while personalization improves learning efficiency, skill acquisition, and learner satisfaction. When 
combined, these approaches offer synergistic benefits that address diverse learner needs more 
effectively than either strategy alone. Nonetheless, successful implementation requires overcoming 
considerable technical, pedagogical, and institutional challenges, including infrastructure 
limitations, ensuring pedagogical alignment, and fostering faculty readiness. The review also 
highlights the importance of incorporating collaborative design frameworks and contextual 
adaptation to optimize these interventions. Despite promising empirical evidence, gaps remain in 
longitudinal validation and in tailoring models across diverse disciplines and cultural contexts. 
Future research focusing on rigorous methodologies and leveraging emerging technologies like 
artificial intelligence and virtual reality will be critical to advancing and scaling integrated e-learning 
solutions in higher education. 
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