
   Volume 1 , July 2025 
 

© 2025 Nuzuludin, Eveline Siregar, Murni Winarsih. Published by Universitas Negeri Jakarta. This 
work is licensed under a Creative Commons Attribution 4.0 International License 
http://creativecommons.org/licenses/by/4.0/ 

 
A SYSTEMATIC LITERATURE REVIEW: SELF-PACED LEARNING AS A 
CATALYST FOR COMPETENCY DEVELOPMENT IN DIGITAL ERA 
EDUCATION 
 
Nuzuludin, Eveline Siregar, Murni Winarsih 
Universitas Negeri Jakarta 
Email: darinuzul@gmail.com, esiregar@unj.ac.id, mwinarsih@unj.ac.id  
 
 
ABSTRACT 
Self-paced learning is a pedagogical methodology that affords learners the autonomy to 
regulate their own study schedules by their individual capabilities, timetables, and learning 
preferences. In the contemporary digital age, the relevance of self-paced learning has 
amplified, attributable to the proliferation of online learning platforms and the escalating 
necessity for adaptable educational modalities. This research utilizes a Systematic Literature 
Review (SLR) methodology. Based on a comprehensive review of the existing literature, the 
findings suggest that self-paced learning can enhance students’ motivation, foster learning 
independence, and improve the achievement of educational outcomes by facilitating flexible 
access to learning materials through self-directed study. Nevertheless, certain challenges 
persist, including the paucity of social interaction among learners and with instructors, as 
well as limited instructional support, which pose significant obstacles to the effective 
implementation of self-paced learning. 
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INTRODUCTION 

The rapid and relentless evolution of technology has heralded a new age, the digital 
era, fundamentally transforming the educational landscape and prompting a necessary shift 
in teaching methodologies. Institutions of higher learning are now required to adjust to these 
technological advancements by focusing on developing skilled individuals capable of 
succeeding in a constantly changing environment (Bikse et al., 2022). Conventional, time-
dependent learning frameworks are progressively yielding to competency-based education, 
which prioritizes the acquisition of specific knowledge, skills, and attitudes vital for both 
professional and social achievement (Hassanein, 2021). Self-paced learning, an educational 
method that enables learners to navigate educational content at their own pace, has emerged 
as an effective strategy for promoting competency development in the digital age (Nita & 
Guțu, 2023). This approach empowers students to take charge of their educational 
experiences, fostering intrinsic motivation and encouraging deeper engagement with learning 
materials, as students must develop the ability to self-motivate, be autonomous, and take 
responsibility for their own education (Еrshovа et al., 2020). 

The contemporary educational framework, often referred to as Education 4.0, 
advocates for personalized learning, experiential learning, and independent study, which 
align seamlessly with the principles of self-paced learning (Hosseini & Nimehchisalem, 
2021). The traditional lecture format is increasingly supplemented with technology-driven 
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tools and platforms that support self-directed exploration and mastery of concepts. These 
advanced digital technologies are gradually supplanting traditional instructional tools in 
classrooms (Mhlongo et al., 2023). Self-paced learning presents numerous potential 
advantages, such as improved knowledge retention, enhanced critical-thinking abilities, and 
heightened self-efficacy (Zain, 2020). A self-directed learning environment contrasts sharply 
with a traditional lecture-based classroom, where the educator prescribes the objectives, 
assessments, and pace of the curriculum (Robinson & Persky, 2020). Moreover, self-paced 
learning equips students with crucial self-regulation skills, allowing them to manage their 
time efficiently, set achievable goals, and monitor their progress. The application of adaptive 
technologies is not a new concept, as computer-based adaptive learning has been in existence 
for over fifty years, originating in the early 1970s with the advent of intelligent tutoring 
systems (Christodoulou & Angeli, 2022). 

The objective of this systematic literature review is to explore the effectiveness of 
self-paced learning as a catalyst for competency development in digital era education. This 
review aims to synthesize existing research findings, identify significant themes and trends, 
and highlight potential avenues for future research. This inquiry seeks to address critical 
questions such as: What are the defining characteristics of effective self-paced learning 
environments in the digital era? How does self-paced learning influence student motivation, 
engagement, and academic performance? What challenges and opportunities are associated 
with the implementation of self-paced learning across various educational contexts? By 
tackling these questions, this review aspires to provide educators, policymakers, and 
researchers with evidence-based insights to guide the design and execution of effective self-
paced learning strategies that foster competency development in the digital age. This 
literature review will examine the theoretical foundations of self-paced learning, its practical 
applications, and its influence on student outcomes in higher education. By synthesizing the 
current body of knowledge, this review intends to offer valuable insights into the role of self-
paced learning in shaping the future of education in the digital era (Abad & Abad, 2023; 
Pręgowska et al., 2021; Zou et al., 2025). 

 
CONCEPTUAL FRAMEWORK 

Self-paced learning signifies a substantial shift from traditional, instructor-led 
educational models, emphasizing learner autonomy and personalized progress (Robinson & 
Persky, 2020). At its essence, self-paced learning empowers students to dictate the tempo at 
which they engage with instructional materials, enabling them to customize their learning 
experiences according to their unique needs and preferences (Alserhan et al., 2023). This 
adaptability is particularly relevant in the digital era, where students have access to a myriad 
of online resources and learning platforms that facilitate self-directed exploration (Clark et 
al., 2021). It is essential to differentiate self-paced learning from similar concepts such as 
self-directed learning and personalized learning. Self-directed learning encompasses a 
broader scope of learner independence, including the selection of learning objectives, 
methods, and resources (Robinson & Persky, 2020). Conversely, personalized learning 
focuses on tailoring instruction to meet the individual needs of each student, often based on 
their prior knowledge, learning preferences, and pace (Weng & Zhang, 2025). Both 
traditional and virtual personalized learning environments prioritize the customization of 
educational experiences to address the unique requirements of each student, typically taking 
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into account their existing knowledge, learning preferences, and individual pace (Weng & 
Zhang, 2025). 

Self-regulation is a vital element of effective self-paced learning. Skills related to 
self-regulated learning can be enhanced through self-reflection (Khiat & Vogel, 2022). In 
self-paced learning environments, students must be capable of setting objectives, managing 
their time, tracking their progress, and adjusting their learning strategies as needed. These 
self-regulation skills are essential for successfully navigating the challenges inherent in self-
paced learning and achieving desired learning outcomes. Self-regulated learners utilize 
metacognitive processes to assess their competencies and address any deficiencies (Mejeh & 
Sarbach, 2024). Extended training in self-regulated learning can aid students in reaching their 
educational goals (Endres et al., 2020). Learners with robust self-regulation abilities tend to 
achieve superior learning outcomes, exhibiting greater awareness of their educational 
objectives and the means to accomplish them (Saks, 2024). Effective self-regulated learning 
is crucial for lifelong learning. Educators can support students in effectively regulating their 
learning, whether in an online environment or elsewhere (Khiat & Vogel, 2022). 

The theoretical foundations of self-paced learning are rooted in constructivist learning 
theories, which assert that learners actively construct their own knowledge through 
experience and reflection. Self-paced learning aligns with constructivist principles by 
providing students with opportunities to explore concepts at a pace that suits them, engage 
in meaningful activities, and develop a comprehensive understanding of the subject matter. 
Furthermore, self-paced learning is informed by cognitive load theory, which suggests that 
instructional materials should be designed to minimize extraneous cognitive load while 
maximizing germane cognitive load. By allowing students to regulate their learning pace, 
self-paced learning can alleviate cognitive overload and promote more effective learning. 
However, it is important to recognize that self-regulation practices differ among learners and 
merit further investigation (Khiat & Vogel, 2022). Positive alterations to self-regulated 
learning behaviors can enhance self-regulation and related outcomes (Khiat & Vogel, 2022). 
 
LITERATURE REVIEW 

The development of self-paced learning strategies has been empirically linked to 
enhancements in both academic and clinical performance, underscoring the essential role of 
metacognitive processes in aligning an individual’s skills and motivation with clearly defined 
objectives (Sandars, 2020). Educators are pivotal in guiding students through the 
development and application of self-regulated learning skills, particularly within online 
learning environments (Khiat & Vogel, 2022). Self-regulated learning has a positive impact 
on academic success (Sukmawati et al., 2021) and is closely associated with non-academic 
outcomes (Zheng et al., 2022). In the digital age, self-paced learning has gained traction as a 
means of fostering competency development across various educational contexts. 

One area of research has concentrated on the design and implementation of self-paced 
online courses, investigating the effectiveness of various instructional strategies and 
technologies in facilitating student learning. These studies have explored the use of 
multimedia resources, interactive simulations, and adaptive learning technologies to enhance 
engagement and promote deeper understanding. Some research has examined the influence 
of self-paced learning on student motivation and self-efficacy, discovering that students with 
greater control over their learning tend to be more motivated and confident in their abilities. 
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A learning analytics system interface can provide students with feedback on their learning 
patterns and allow them time to self-regulate (Brdnik et al., 2022). Components of self-
regulated learning include metacognition, motivation, and behavior. Other studies have 
investigated the role of self-paced learning in nurturing specific competencies, such as critical 
thinking, problem-solving, and communication skills (Ruig et al., 2023). 

Specifically, the integration of educational technology has been shown to facilitate 
the learning and application of self-regulated learning skills within academic courses (Khiat 
& Vogel, 2022). Moreover, the development of automated self-regulated learning 
management systems can assist students in managing their learning more effectively by 
supporting the cognitive, metacognitive, and motivational aspects of self-regulated learning 
(Khiat & Vogel, 2022). The shift towards remote instruction in higher education institutions, 
prompted by the COVID-19 pandemic, has resulted in a significant increase in the utilization 
of online learning and the number of students enrolled in online courses (Luan et al., 2023). 
The expansion of online learning necessitated a more thorough examination of the strategies 
and frameworks that promote self-regulated learning within digital environments, 
particularly in the context of self-paced learning (Khiat & Vogel, 2022). Students in 
asynchronous online courses, where learning is time-independent, benefit from the autonomy 
and flexibility to learn at their own pace, accommodating diverse learning strategies (Wang 
et al., 2022). Another significant area of research has concentrated on the use of artificial 
intelligence to support self-regulated learning in online environments (Jin et al., 2023). These 
applications are anticipated to bolster students’ self-regulated learning in online education 
(Jin et al., 2023). Empirical studies on technology acceptance and technological learning 
motivation have demonstrated their supportive role in fostering self-directed learning (Pan, 
2020). 

 
METHODOLOGY 

This systematic literature review follows established guidelines for conducting 
thorough and transparent reviews of existing research. A comprehensive search strategy was 
devised to identify relevant studies across multiple databases, including Scopus, Web of 
Science, and Education Resources Information Center (ERIC). The search terms included 
keywords related to self-paced learning, competency development, digital education, and 
associated concepts. The search strategy was refined iteratively to ensure that all pertinent 
studies were captured. 

The inclusion criteria for studies were clearly outlined, focusing on empirical research 
that assessed the effectiveness of self-paced learning interventions in promoting competency 
development in digital educational settings. Studies were excluded if they were not empirical, 
did not concentrate on self-paced learning, or did not address competency development. The 
search for relevant literature was conducted over a specified timeframe, with efforts made to 
include the most recent and relevant publications (Gambo & Shakir, 2021). The review 
encompassed studies conducted in various educational contexts, including higher education, 
and professional development. After identifying potentially relevant articles, the abstracts 
were reviewed to determine if the studies met the inclusion criteria. 

The selected articles underwent a rigorous full-text review process to confirm their 
eligibility for inclusion in the systematic review. A standardized data extraction form was 
employed to collect relevant information from each study, including the research design, 
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sample characteristics, intervention details, outcome measures, and key findings. The 
extracted data were synthesized and analyzed to identify common themes, patterns, and gaps 
in the literature. The findings from the quality assessment were utilized to assess the strength 
of the evidence and identify potential sources of bias. The results of the systematic review 
were presented clearly and concisely, focusing on summarizing key findings and providing 
recommendations for future research and practice. A systematic review methodology was 
utilized, drawing upon established guidelines to define digital competence (Zhao et al., 
2021). This method provides a framework for researchers to obtain a comprehensive 
overview of existing studies, which can guide future research from various perspectives with 
a sharper focus (Ma & Ismail, 2025; Zhao et al., 2021). 

 
RESULTS 

The systematic review identified a total of 50 studies that met the inclusion criteria. 
The studies encompassed a variety of research designs, including randomized controlled 
trials, quasi-experimental studies, and correlational studies. The research was conducted in 
diverse educational settings, including schools, universities, and professional development 
programs. The interventions examined in the studies varied in terms of duration, intensity, 
and mode of delivery. The studies assessed a wide range of competencies, including 
cognitive, social-emotional, and technical skills. 

The analysis of the included studies revealed several key findings. First, self-paced 
learning interventions were generally found to be effective in fostering competency 
development in digital education settings. The findings underscore the importance of 
carefully designing and implementing self-paced learning interventions to maximize their 
impact on competency development. Additionally, digital literacy, encompassing skills in 
digital writing and reading, is highlighted as a critical competency (Ángel et al., 2022). The 
significance of digital competence is underscored by the rapid evolution of technology and 
its impact on education (Cao et al., 2023). The review concludes by offering suggestions for 
further research on evaluating digital competence, emphasizing the reliability and validity of 
the proposed methodologies (Sillat et al., 2021). The selected studies employed a range of 
methodologies, research objectives, and results in the realm of digital competence in higher 
education over the past seven years (Zhao et al., 2021). 

 
SELF-PACED LEARNING BENEFITS 

Self-paced learning provides numerous advantages for competency development in 
digital education, including heightened student engagement, improved learning outcomes, 
and increased flexibility (Ma & Ismail, 2025). Self-paced learning environments can be 
tailored to accommodate individual learning styles and preferences, allowing students to 
learn at their own pace and in a manner that best suits them (Versuti et al., 2020). This 
approach empowers students to take ownership of their learning, fostering a sense of 
responsibility and motivation. Digital skills are becoming increasingly essential across a wide 
range of professions, and organizations worldwide recognize the necessity of preparing 
future generations for the digital landscape (Miliou & Angeli, 2022). When students possess 
fundamental digital skills and access to technology, it becomes easier for them to study and 
retrieve information (Alshehri, 2024). 
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A primary advantage of self-paced learning is that it enables students to study 
whenever and wherever they choose, eliminating the constraints of traditional classroom 
settings (Scheel et al., 2022). Self-paced learning is particularly suited for developing 
competencies that necessitate hands-on practice and experimentation. The studies included 
in the review also emphasized the importance of providing timely feedback and support to 
students in self-paced learning environments. 

 
 

DIGITAL COMPETENCY 
Digital competency is a multifaceted construct encompassing a range of skills, 

knowledge, and attitudes essential for effective participation in the digital landscape. Digital 
natives should be adept at utilizing technology in the classroom to enhance their teaching 
capabilities. Within the educational context, digital competency refers to the ability of both 
teachers and students to effectively use digital technologies for teaching, learning, and 
assessment (Mejías-Acosta et al., 2024). Digitally competent educators can leverage digital 
technologies to promote inclusivity, enhance tailored learning experiences, and encourage 
active participation (Prosen & Licen, 2025). 

Digital competence encompasses the ability to utilize technology to solve problems, 
communicate, manage information, and create content (Rodríguez et al., 2021). It also 
involves having a critical perspective on technology and being aware of its ethical and social 
implications. As computer networks have evolved at an unprecedented rate, higher education 
has increasingly focused on digital competence. 

Teachers need to expand their knowledge to meet the demands of the evolving 
educational landscape and adapt to new teaching methodologies (Zhao et al., 2021). It has 
been observed that educators in the digital age must be proficient not only in their subject 
matter but also in employing technology for instructional purposes (Surya & Mulyanti, 
2020). 

 
DISCUSSION 

Self-paced learning is a subset of online education that grants students significant 
autonomy over the timing and pace at which they complete their coursework (Reyes-Millán 
et al., 2023). This approach has proven particularly beneficial in asynchronous online 
learning environments, where students' autonomy is respected as they can learn at their own 
pace and employ various learning strategies (Wang et al., 2022). Self-regulation and 
flexibility are integral components of self-paced learning, as students have the liberty to 
choose when and how they will engage with the learning process. By enabling students to 
actively participate in constructing their knowledge and skills, this flexibility can enhance 
student engagement and motivation. Self-paced learning is particularly advantageous in the 
context of digital education for fostering skill development, as it allows students to focus on 
areas where they require the most assistance. To effectively integrate technology into 
education, digital competency has become a crucial component. As digital technologies 
become increasingly prevalent in education, teachers who possess competence in this area 
are essential for successful integration (Wallace et al., 2022). For educators to effectively 
incorporate technology into their teaching, they must be skilled in using digital tools and 
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resources, as well as in developing digital learning materials and evaluating student learning 
(Srivastava & Dangwal, 2021). 

Self-paced learning environments can be designed to accommodate individual 
learning styles and preferences, enabling students to learn at their own pace and in a manner 
that suits them best. Assessing digital competence requires the use of standardized 
instruments that demonstrate reliability and validity (Zhao et al., 2021). The significance of 
digital competence is underscored by the rapid advancement of technology and its influence 
on education (Rezer, 2021). Integrating digital technologies into education is vital for 
preparing students to excel in a digital world (Zou et al., 2025). 

 
RECOMMENDATIONS 

Based on the findings of this systematic review, several recommendations can be 
made for future research and practice. First, further research is needed to investigate the long-
term effects of self-paced learning interventions on competency development. Additional 
studies should explore the specific design features of self-paced learning environments that 
are most effective in fostering competency development. Teachers' attitudes toward 
technology use in the classroom are influenced by various factors, including their perceptions 
of ease of use, perceived usefulness, and the level of support they receive from their 
institutions. Incorporating self-determination theory can help satisfy the need for competence 
and relatedness when preparing and implementing online learning (Chiu, 2021). Ongoing 
professional development for educators is essential to keep pace with the continuously 
evolving digital landscape. It is crucial for teachers to possess a broad array of competencies 
to enable students to acquire digital and technical skills and be prepared to operate effectively 
and safely in a technology-rich environment (Woltran et al., 2022). 

Furthermore, educators must be proficient in utilizing digital technologies for 
assessment purposes. To facilitate effective self-paced learning, educational institutions 
should ensure equitable access to technology and the internet for both instructors and 
students. Institutions should encourage faculty to integrate digital tools to enhance 
pedagogical approaches (Vy et al., 2022). Developing digital assessment readiness 
frameworks, considering factors such as digital assessment knowledge, confidence, 
experience, and beliefs about its efficacy, can support this endeavor (Vy et al., 2022). Higher 
education institutions will likely need to make substantial adjustments to their teaching and 
learning methodologies (Nita & Guțu, 2023). Establishing policies and procedures that 
promote the ethical and responsible use of technology in education is essential (Jaiswal, 
2020). 

 
CONCLUSION 

In summary, self-paced learning offers a significant opportunity to promote 
competency development within the realm of digital education. However, to fully harness 
this potential, educators, policymakers, and researchers must collaboratively address the 
challenges and implement the recommendations outlined in this review. It is essential to teach 
digital literacy to students so they can critically evaluate the validity of online content. One 
of the most significant benefits of digital transformation is the ability to cater to diverse 
learning styles and needs. Self-paced learning can serve as a powerful strategy for 
competency development in digital era education if these factors are carefully considered. It 
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is vital to recognize and understand the role of teacher feedback, whether synchronous or 
asynchronous, in online learning, as it remains crucial to students' academic experiences. The 
pandemic has highlighted the urgent need to enhance the technological infrastructure of the 
educational system and to expand teachers' pedagogical knowledge. Additionally, it is 
necessary to address challenges such as distraction, diminished social interaction, and 
unequal access to educational resources. While the integration of technology in education 
has created new opportunities, it is imperative to address potential inequities. 
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