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ABSTRACT
Personalized learning has become a major concern in educational research because of its
potential to improve student learning outcomes. This research aims to evaluate the
effectiveness of various personalized learning approaches in improving student learning
outcomes. The method used is a systematic literature review which includes analysis of articles
from highly reputable databases such as Scopus, Web of Science, and PubMed. Research
results show that approaches such as adaptive learning systems, competency-based learning,
and differentiated instruction can increase student engagement, motivation, and academic
achievement. The study also found that factors such as student characteristics, learning
context, and learning program design influence the success of personalized learning. The
implication of this research is the need to develop more flexible and adaptive learning
strategies as well as increase technological support to optimize student learning outcomes.
Keywords: Personalized Learning, Adaptive Learning System, Competency Based Learning,
Learning Effectiveness, Student Motivation, Learning Program Design, Systematic Literature
Review.

ABSTRAK
Pembelajaran yang dipersonalisasi telah menjadi perhatian utama dalam penelitian pendidikan
karena potensinya dalam meningkatkan hasil belajar siswa. Penelitian ini bertujuan untuk
mengevaluasi efektivitas berbagai pendekatan pembelajaran yang dipersonalisasi dalam
meningkatkan hasil belajar siswa. Metode yang digunakan adalah tinjauan literatur sistematis
yang mencakup analisis artikel dari database bereputasi tinggi seperti Scopus, Web of Science,
dan PubMed. Hasil penelitian menunjukkan bahwa pendekatan seperti sistem pembelajaran
adaptif, pembelajaran berbasis kompetensi, dan instruksi yang dibedakan mampu
meningkatkan keterlibatan, motivasi, dan pencapaian akademik siswa. Studi ini juga
menemukan bahwa faktor-faktor seperti karakteristik siswa, konteks pembelajaran, dan desain
program pembelajaran mempengaruhi keberhasilan pembelajaran yang dipersonalisasi.
Implikasi penelitian ini adalah perlunya pengembangan strategi pembelajaran yang lebih
fleksibel dan adaptif serta peningkatan dukungan teknologi untuk mengoptimalkan hasil
belajar siswa.
Kata Kunci: Pembelajaran yang Dipersonalisasi, Sistem Pembelajaran Adaptif, Pembelajaran
Berbasis Kompetensi, Efektivitas Pembelajaran, Motivasi Siswa, Desain Program
Pembelajaran, Tinjauan Literatur Sistematis.
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1. Introduction
Personalized learning, the practice of tailoring education to meet the specific needs of

individual students, has gained significant attention in educational research. The shift towards
personalized learning aims to move away from traditional one-size-fits-all teaching methods
towards creating learning environments that cater to the unique abilities and capacities of each
student (Ramachandran et al., 2019). This approach has been shown to have the potential to
enhance educational outcomes, particularly for students with diverse learning needs
(Ramachandran et al., 2019).

Research has indicated that personalized learning can be more effective in motivating
individuals to make changes compared to generic educational approaches (Brug et al., 2003).
For instance, in the context of nutrition education, computer-tailored programs have been
found to be more successful in encouraging dietary changes, especially in reducing dietary fat
intake (Brug et al., 2003). This highlights the importance of tailoring educational content to the
specific needs and preferences of learners.

Furthermore, studies have emphasized the significance of considering individual
learning styles when designing educational interventions (Felder & Henriques, 1995). Learning
styles, which encompass how individuals acquire, retain, and retrieve information, play a
crucial role in shaping the effectiveness of educational strategies. By aligning teaching methods
with students' learning styles, educators can optimize the learning experience and promote
better knowledge retention.

In the context of the COVID-19 pandemic, which significantly disrupted traditional
schooling, the importance of personalized learning has become even more pronounced
(Kuhfeld et al., 2022). The pandemic led to widespread school closures and a rapid shift
towards online education, highlighting the need for flexible and adaptable educational
approaches that can cater to the diverse needs of students in various learning environments
(Kuhfeld et al., 2022). In conclusion, personalized learning is a valuable educational approach
that prioritizes individual student needs and preferences. By tailoring education to the unique
characteristics of each learner, personalized learning has the potential to enhance motivation,
engagement, and overall educational outcomes. Embracing personalized learning strategies can
help address the diverse learning needs of students and promote a more inclusive and effective
educational system.

Personalized learning has become an important element in modern education, which
focuses on adapting the learning process to each student's needs, interests and abilities. This
model aims to overcome the weaknesses of traditional approaches which are often unable to
accommodate the diversity of student characteristics in one class. The importance of
personalized learning is further reinforced by studies showing that this approach can improve
student engagement and learning outcomes.

However, implementing personalized learning faces several key issues. First, adapting
the curriculum is a challenge because it requires high flexibility and adaptation from educators.
Second, technological limitations, especially in less developed areas, are a barrier to
implementing technology-based learning strategies. Third, evaluating the effectiveness of
personalized learning is still a challenge because it requires assessment methods that are able
to measure various aspects of learning outcomes that vary between students.

The research question to be answered in this study is: "How effective are various
personalized learning approaches in improving student learning outcomes?" This question
arises from the need to understand the extent to which personalized approaches can be
implemented effectively in various educational contexts and how they impact student learning
outcomes.

This research has several main objectives formulated to make a significant contribution
to the understanding and implementation of personalized learning. First, this research aims to
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identify and analyze various personalized learning approaches that have been applied in
various educational contexts. These approaches include adaptive learning systems,
differentiated instruction, competency-based learning, and personalized learning plans. This
analysis will not only evaluate how each approach was implemented, but will also identify the
factors that influenced its success as well as the challenges faced in its implementation.

Second, this research aims to evaluate the effectiveness of various personalized
learning approaches in improving student learning outcomes. This evaluation will be based on
various learning outcome indicators, such as academic achievement, student engagement,
learning satisfaction, and critical skills development. Thus, this research will provide deeper
insight into the contribution of these approaches to improving the quality of education and
student learning achievement. It is hoped that the research results can provide practical
guidance for educators and policy makers in implementing more effective and adaptive
learning strategies.

It is hoped that this research will provide significant benefits, both for educators and
educational policy makers. By providing insight into more effective learning strategies, the
results of this research can assist educators in designing and implementing learning methods
that better suit individual students' needs. In addition, it is hoped that this research can direct
further research to address existing gaps in the literature, thereby strengthening the empirical
basis regarding the effectiveness of personalized learning.

Although much research has been conducted on personalized learning, there is still a
lack of comprehensive empirical evidence on the effectiveness of this method in various
educational contexts. In particular, the lack of longitudinal studies that could provide a clearer
picture of the long-term impact of this approach is one gap that needs to be addressed.

This study aims to provide an updated synthesis of existing research on personalized
learning. By identifying areas that require further research, this study also contributes to
enriching the existing literature. Additionally, this research offers practical guidance for the
implementation of personalized learning, which can be used by educators and policymakers to
improve the quality of education.

2. Research Methods
Article collection was carried out through several highly reputable data sources to

ensure the quality and credibility of the information obtained. Primary data sources include
academic databases such as Scopus, Web of Science, and PubMed. These three databases were
chosen because they provide access to various reputable international journals and have broad
coverage in the fields of education and technology.

The article search process uses a number of relevant keywords to ensure
comprehensive coverage. Keywords used include "personalized learning", "adaptive learning",
"individualized instruction", "education technology", and "learning outcomes". These keywords
were chosen to cover a wide range of aspects and approaches in personalized learning, thereby
enabling the identification of diverse and relevant literature.

In the initial stages of the search, a large number of articles were found based on the
keywords used. After an initial search process, articles were screened based on relevance and
quality. This screening process involves several stages, including checking the title and abstract
to ensure suitability for the research topic. After rigorous screening, only articles that met the
criteria were considered for further analysis.

Inclusion and exclusion criteria were set to ensure that only relevant and high-quality
articles were included in the analysis. Inclusion criteria included articles published within the
last 10 years, articles discussing personalized learning in formal educational contexts, as well as
articles available in English. Meanwhile, exclusion criteria include articles that do not have
empirical data, review articles without new data analysis, and articles that focus on non-formal
learning or adult education that are not relevant to the context of this research.
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To systematically screen and select relevant articles, the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) method was used. The PRISMA method
provides a transparent and rigorous framework for the article identification, screening, and
selection process. This process starts from searching for articles, filtering based on title and
abstract, assessing full article eligibility, to final selection of articles to be analyzed. By using the
PRISMA method, this research ensures that only high-quality and relevant articles are included
in the final analysis, thereby increasing the validity and reliability of the research findings.

3. Results and Discussion
3.1 Definition of Personalized Learning
Personalized learning is an educational approach that tailors instruction to meet the

diverse needs, abilities, and goals of individual learners (Makhambetova et al., 2021; Ober,
2023; Hughey, 2020). It involves understanding each student's unique requirements and
preferences to facilitate the achievement of predetermined educational objectives (Dağdeler,
2022). This approach emphasizes student agency, flexible learning methods, mastery of
competencies, and a holistic view of the learner (Hughey, 2020). Personalized learning systems
aim to predict and address the specific learning needs of students, thereby enhancing
educational outcomes (Veld & Nagenborg, 2019). By allowing learners to take ownership of
their education and make informed decisions, personalized learning promotes motivation and
engagement (Vesin et al., 2018). It also involves adapting educational content and strategies to
align with students' interests, pace, and goals in e-learning environments (Ambele et al., 2022).

The development of personalized learning often involves leveraging technology, such
as AI, to create tailored educational experiences (Goel, 2024; Goel & Joyner, 2017). Educational
games and platforms based on students' learning styles, personalities, or capabilities have been
explored to enhance learning outcomes (Hwang et al., 2012; Tlili et al., 2019). Additionally,
personalized learning models are designed to provide adaptive learning environments that
cater to individual needs and preferences (Cuong & Le, 2020). The integration of data mining
and analytics further supports the customization of educational content and experiences to
suit each learner (Zhong & Hong-yan, 2012).

In summary, personalized learning is a student-centric educational approach that
prioritizes individual needs, preferences, and goals to optimize learning outcomes. By
leveraging technology, data analytics, and adaptive strategies, personalized learning aims to
create tailored educational experiences that enhance student engagement, motivation, and
achievement.

3.2 Types of Personalized Learning Approaches
Personalized learning approaches encompass various strategies aimed at tailoring

education to individual learners. Competency-based education, which focuses on personalized
progress, is closely intertwined with personalized learning (Bethere et al., 2022). Adaptive
e-learning systems offer personalized materials and scenarios based on students' knowledge
levels, learning styles, and interests (Jovanović & Jovanovic, 2014). These systems provide
adaptive features and personalized support by considering students' learning styles, making
learning more accessible and effective (Graf et al., 2010). Adaptive learning systems engage
learners by offering dynamic contexts and resources, fostering active learning (Kara & Sevim,
2013). Additionally, adaptive web-based learning accommodates individual differences through
system adaptation, considering factors like learners' knowledge levels and dominant learning
styles (Magoulas et al., 2003).

Competency-based learning plays a crucial role in personalizing education, emphasizing
the development of specific competencies required for various professions (Chou et al., 2018).
It involves defining core competencies, designing curricula to cultivate these competencies,
evaluating student performance, and reflecting on and adjusting teaching methods accordingly
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(Chou et al., 2018). Competence models are essential for structuring learning resources
effectively, facilitating just-in-time and just-enough learning (Zouaq et al., 2007). Furthermore,
competency-based learning focuses on improving competences through formal and informal
training activities, driven by personal, societal, or employment-related motives (Sampson &
Fytros, 2008).

Adaptive learning systems, which automatically adjust to users' preferences and
learning styles, enhance the effectiveness of teaching and learning processes (Agustini, 2017).
These systems accommodate differences among learners, making adaptivity a key aspect in
addressing individual needs (Hariyanto & Köhler, 2017). Moreover, competency-based
education extends beyond knowledge acquisition, emphasizing the application and creation of
knowledge, as well as the development of essential skills, attitudes, and dispositions (Stefanova
et al., n.d.).

In conclusion, personalized learning approaches such as adaptive learning systems,
competency-based education, and differentiated instruction aim to cater to individual learners'
needs by offering tailored materials, adapting to learning styles, and focusing on competency
development.

3.3 Factors that Influence the Effectiveness of Personalized Learning
Personalized learning effectiveness is influenced by various factors such as student

characteristics, learning context, and learning program design. Student characteristics like
learning style and motivation play a crucial role in personalized learning (Córdova & Lepper,
1996). The learning context, including technological support and the school environment, also
impacts the success of personalized learning programs (Tetzlaff et al., 2020). Additionally, the
design of the learning program, such as curriculum flexibility and teacher involvement, is
essential for personalized learning to be effective (Duan, 2019).

Research suggests that personalized learning is most successful when relevant learner
characteristics are continuously assessed and used to adapt instruction systematically (Tetzlaff
et al., 2020). Studies have shown that personalized curriculum generation using techniques like
genetic algorithms can enhance student interest, learning efficiency, and effectiveness (Duan,
2019). Furthermore, personalized recommendations for learning paths based on big data can
significantly improve academic performance (Liu et al., 2020).

The use of adaptive and personalized learning designs has been found to have a
positive impact on students' learning outcomes (Buch et al., 2018). Technology-driven
personalized learning platforms have shown promising results, with research indicating that
one-to-one tutoring coupled with mastery learning can significantly enhance student
performance (Shaw et al., 2014). Personalized learning is considered most reliable and effective
when learners' characteristics are dynamically assessed during the learning process (Shobeiry,
2021).

Factors influencing learning transfer, such as relevant knowledge, skills, abilities, and
prior experience, are crucial for the effectiveness of personalized learning programs (Kim et al.,
2023). Personalized learning models that focus on student creativity and autonomy can further
enhance the learning experience (Agustinaningsih, 2020; Villaflor & Zhang, 2021). Additionally,
personal trait factors, including personal innovativeness, significantly influence informal
learning among students (He & Zhu, 2017).

In conclusion, personalized learning effectiveness is a multifaceted process that
requires a deep understanding of student characteristics, a supportive learning context, and
well-designed learning programs. By considering these factors and leveraging innovative
approaches, personalized learning can be optimized to enhance student engagement,
motivation, and overall learning outcomes.
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3.4 Research Evidence on the Effectiveness of Personalized Learning
Personalized learning has garnered attention in educational research due to its

potential impact on student learning outcomes, student and teacher satisfaction, and
long-term educational benefits. Several studies provide insights into the effectiveness of
personalized learning approaches. For instance, research by Haerens et al. (2015) emphasizes
the importance of autonomy-supportive teaching in enhancing students' motivational
experiences. This highlights the significance of creating a supportive learning environment that
caters to individual needs and promotes intrinsic motivation.

Moreover, Eom et al. (2006) suggest that personalized online education tailored to
specific learning styles and accompanied by timely feedback can lead to improved learning
outcomes and student satisfaction. This underscores the value of adapting instructional
methods to meet the diverse needs of learners in online settings.

Additionally, Collie et al. (2012) argue for the integration of social-emotional learning in
schools to support teachers' well-being, job satisfaction, and teaching efficacy. This indicates
that addressing the socio-emotional aspects of education can have a positive impact on both
students and teachers within a personalized learning framework.

Furthermore, studies by Richardson & Swan (2019) and Lin et al. (2016) highlight the
importance of teacher-student interactions in online courses, emphasizing their role in
enhancing student satisfaction and learning outcomes. Effective communication and
engagement between teachers and students are crucial components of personalized learning
environments.

Overall, the research suggests that personalized learning, supported by autonomy,
tailored instruction, social-emotional learning, and strong teacher-student interactions, can
positively influence student learning outcomes, satisfaction, and long-term educational
benefits.

4. Conclusion
The conclusions of this study indicate that personalized learning has great potential to

improve student learning outcomes through an approach tailored to individual needs, abilities
and goals. Various approaches, such as adaptive learning systems, competency-based
education, and differentiated instruction, have proven effective in different contexts. However,
the successful implementation of this approach is greatly influenced by factors such as student
characteristics, technological support, and learning program design.

The implications of these findings suggest that educators and policymakers should
consider personalized learning approaches to increase student engagement and achievement.
Technology integration, continuous assessment of student needs and progress, and curriculum
flexibility are important elements that must be adopted. Additionally, it is important for
educational institutions to provide adequate training and support for educators in
implementing these methods effectively.

This research also has several limitations that need to be considered. One of them is
the limitation in generalizing the findings due to variations in educational contexts and
different student characteristics. Additionally, most of the studies analyzed focus on formal
education and may not comprehensively cover the application of personalized learning in
non-formal education or adult education.

For future research, more in-depth longitudinal studies are needed to evaluate the
long-term impact of personalized learning. Further research also needs to explore the
implementation of this approach in a wider range of educational contexts, including
non-formal education and professional training. In this way, a more comprehensive
understanding of the effectiveness and challenges of personalized learning can be gained,
which will ultimately support efforts to improve the overall quality of education.
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