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Abstract: This study endeavors to provide a comprehensive synthesis of theoretical frameworks
in educational research, with a specific focus on investigating and comparing differentiated
instruction (DI) approaches across diverse dimensions. This study aims to address the challenge
of meeting diverse student learning needs in mathematics by synthesizing various differentiated
instruction approaches to provide a clearer framework for educators. Employing a systematic
literature review methodology, the research utilized the Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols (PRISMA-P) technique from 2013 to 2023. The search for
relevant articles over the past ten years was conducted across prominent databases, including
ERIC, Scopus, and Google Scholar. A rigorous screening process identified 3220 articles, from
which 17 were selected for in-depth analysis, following the PRISMA-P flow chart process as a
guide. This study synthesizes research on differentiated instruction in mathematics, highlighting
various aspects such as process, product, content, and learning environment. The majority of
researchers focus on the process of differentiation, examining how teaching methods are adapted
to suit diverse student needs. Meanwhile, fewer studies explore the learning environment's role.
The implications of this study suggest that educators should prioritize adapting teaching methods
(process differentiation) to address diverse student needs, as this is where most research is
focused.
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1 Introduction

Every student is entitled to a quality education in their academic journey, and teacher ed-
ucators play a crucial role in cultivating exceptional and high-calibre students by employ-
ing diverse educational approaches. The conventional "chalk and talk" method is no longer
pertinent to the contemporary needs of students. Today's learners gravitate towards meth-
ods that have a more profound impact on achieving educational objectives, particularly in
heterogeneous classroom settings (Smale-Jacobse et al., 2019). All students, especially
those in mixed classes, such as the multi-grade classes in Malaysia (Sekolah Kurang Murid
or SKM) or their counterparts in low-enrolment schools, deserve a quality education com-
parable to that of mainstream students. The implementation of combined classes is a
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global phenomenon, observed in various countries including Cambodia, China, India, In-
donesia, and the Philippines, as noted by UNESCO (2015). This highlights that combined
or multi-grade classes are not a new phenomenon for low-enrolment schools worldwide.

To adapt teaching methods to the diverse needs of students, differentiated instruction
(DI) was introduced in Malaysia in 2019. This pedagogical approach considers the
variations among students during the learning process, enabling educators to tailor
instruction according to individual readiness levels, interests, and learning profiles
(Mahamod et al., 2015). In the context of teaching multi-grade classes in low-enrolment
schools, blended learning approaches present opportunities for implementing DI
effectively (Shareefa et al., 2021). However, teachers in Malaysia continue to face
significant challenges in addressing the diverse learning needs of students in these settings
(Daniel Arif Abdul Muttalip, 2020).

A systematic literature review reveals a comprehensive overview of multiple
educational research studies conducted in various countries, highlighting the diversity of
educational frameworks and theories under investigation. It underscores the importance
of DI as a cornerstone in educational pedagogy, especially in addressing the diverse needs
of learners in heterogeneous classrooms. Research indicates a significant number of
studies focused on various aspects of DI, including conceptual foundations, instructional
strategies, assessment practices, and the effectiveness of DI in enhancing student learning
outcomes. Despite the recognition of DI as a promising educational practice, its
implementation remains complex due to challenges faced by educators in effectively
managing differentiated instruction in the classroom (Smale-Jacobse et al., 2019).

This systematic review aims to fill the gap in existing literature by examining the
current state of research on DI, specifically in mathematics education, and providing
insights into best practices, challenges, and areas for further exploration. By doing so, it
contributes to the ongoing discourse on pedagogical approaches that promote inclusivity
and support the academic growth of all students.

1.1 Differentiated instruction in mathematics

Differentiated instruction (DI) is a pedagogical approach that emphasizes the recognition
of individual student learning needs and the optimization of their academic potential
(Unal et al., 2022). By employing DI, teachers can tailor instruction to match each stu-
dent's readiness, interests, and learning profiles, thus providing personalized support that
fosters academic growth. This approach allows for diverse instructional choices, varied
assessments, and continuous monitoring of student progress (Bal, 2023). To implement
DI effectively, educators must identify and modify key aspects of content, activities, pro-
cesses, environments, and assessments. The differentiation process requires careful con-
sideration of students' academic abilities, interests, and skills (Marks et al., 2021).
Tomlinson (2003) and Mustaffa et al. (2021), defines it as an approach that creates a
learning environment with multiple pathways for students to acquire content, process
ideas, and demonstrate understanding. This systematic approach to curriculum and
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instruction planning is particularly vital for academically diverse learners. While DI is
widely regarded as a well-established educational strategy, and policymakers advocate for
its integration into educational systems globally, its implementation is not without
challenges. Some educators express reservations about effectively managing DI in the
classroom, citing concerns about the practicality and sustainability of tailoring instruction
to individual needs (Smale-Jacobse et al., 2019).

Despite these challenges, the successful integration of DI into teaching can yield
significant positive effects on student outcomes (Deunk et al., 2018). However, the
complexity of implementing DI in a mathematics classroom, where concepts are often
sequential and cumulative, requires further examination. The application of DI in
mathematics involves not only modifying curriculum content but also adapting
instructional strategies to accommodate students' varying levels of mathematical
understanding. For instance, students might require different levels of scaffolding when
learning foundational concepts such as fractions or algebraic expressions. Teachers need
to be adept at identifying which students need more practice with basic skills and which
are ready for more advanced problem-solving tasks (Tomlinson, 2000).

The concept of DI was introduced by Carol Ann Tomlinson in 1995 in the United
States, and it has since been adopted globally as a means of addressing student diversity
(Mustaffa et al., 2021). Tomlinson's framework (Figure 1) involves teachers engaging in
creative and proactive teaching by modifying curriculum content, teaching processes,
student products, and learning environments. These modifications are based on three
critical aspects of student diversity: readiness (students' existing knowledge and
experience), interest (students' engagement with content), and learning profile (students'
preferred learning styles, intelligence, background, and other factors) (Rasheed & Wahid,
2018).

Figure 1. Differentiated instruction framework
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In the context of mathematics education, DI requires a nuanced approach. Teachers
must consider how to differentiate content by providing a range of mathematical problems
that cater to different ability levels. For instance, when teaching fractions, some students
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may need visual aids and concrete manipulatives, while others might benefit from abstract
reasoning tasks(Setambah et al., 2021) . The process of differentiation might involve
varying the pace of instruction or employing different teaching methods, such as direct
instruction for struggling learners and inquiry-based learning for those who grasp
concepts quickly (Tomlinson, 2003).

Furthermore, the product element in DI could involve offering students multiple ways
to demonstrate their understanding of mathematical concepts. For example, students
could show mastery of a topic through traditional assessments, projects, or presentations
(Unal et al., 2022) The environment in which learning takes place also plays a crucial role,
as a supportive and flexible classroom setting can enhance student engagement and
motivation (Tomlinson, 2003; Rasheed & Wahid, 2018).

However, the successful implementation of DI in mathematics classrooms is
contingent upon teachers' ability to manage the increased complexity that comes with
personalized instruction (Bal, 2023). This requires not only a deep understanding of
mathematical content but also the ability to design and deliver differentiated lessons that
meet the diverse needs of students (Unal et al., 2022). Teachers must be equipped with
the skills and resources necessary to balance the demands of DI while ensuring that all
students achieve the desired learning outcomes.

In conclusion, while differentiated instruction offers a promising approach to meeting
the diverse needs of learners, particularly in mathematics education, its successful
implementation requires careful planning, ongoing professional development, and a
commitment to addressing the challenges that arise in diverse classroom settings (Smale-
Jacobse et al., 2019). As educational landscapes continue to evolve, it is essential for
educators to critically examine and refine their use of DI to ensure that all students,
regardless of their backgrounds or abilities, have access to high-quality, equitable
education (Unal et al., 2022). Enhancing mathematics instruction for diverse learners
requires a shift from traditional methods to more differentiated and individualized
approaches (Daniel Arif Abdul Muttalip, 2020). By focusing on meaningful mathematical
discourse, explicit strategy instruction, and addressing early mathematical difficulties,
educators can better support all students in achieving mathematics proficiency.

2 Materials and methods

2.1 Inclusion and exclusion criteria

This systematic literature review is dedicated to evaluating the effectiveness of differenti-
ated instruction within mathematics classes. To ensure a precise and comprehensive anal-
ysis, a set of inclusion and exclusion criteria has been meticulously established. This in-
cludes consideration of primary school, and secondary school research studies published
between 2013 and 2023, rigorous study designs such as experimental and quasi-experi-
mental designs, and a focus on outcome measures providing quantitative data on the
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impact of differentiated instruction specifically within the realm of mathematics. The re-
view will encompass studies involving diverse primary student populations, conducted in
various educational settings, and published in Malay and English. The researcher also
placed the condition that the number of citations that exceed 2 is only taken as a good
article and used as a reference in this study. Choosing a threshold of two citations indicates
a baseline level of recognition, suggesting that the article has made some contribution to
the field. This approach also promotes inclusivity in literature selection, allowing valuable
but under-cited articles to be included, particularly in niche areas where research activity
may be limited. Additionally, this practical threshold can help ensure a sufficient number
of references in the literature review, especially for recent publications that may not yet
have had time to accumulate more citations.

By strictly adhering to these inclusion and exclusion criteria, this systematic literature
review endeavours to offer a focused examination of the effectiveness of differentiated
instruction within the unique context of primary school and secondary mathematics
classes. The criteria provide a structured framework for the selection of studies, ensuring
that the analysis remains current, methodologically rigorous, and directly applicable to
mathematics education. This review aims to distill insights from a range of studies,
providing valuable implications specifically tailored for mathematics educators,
researchers, and policymakers striving to enhance instructional practices and student
outcomes through differentiated instruction in the mathematics classroom.

Our inclusion and exclusion are summarized as Table 1.

Table 1. Inclusion and exclusion criteria.

Criteria Inclusion Exclusion

Research studies focusing on pri-
mary and secondary school set-
tings.

Studies not focused on primary or

Educational Levels ;
secondary education.

Studies published between 2013 Publications outside the 2013 to

Publication Date

and 2023.

2023 range.

Study Design

Rigorous study designs, specifically
experimental and quasi-experi-
mental designs.

Studies lacking experimental or
quasi-experimental designs.

Outcome Measures

Studies providing quantitative data
on the impact of differentiated in-
struction in mathematics.

Non-quantitative studies.

Diverse Populations

Studies involving diverse primary
student populations in various edu-
cational settings.

Research that does not involve di-
verse student populations.

Language

Publications in Malay and English.

Publications in languages other
than Malay or English.

Citation Count

Articles with more than two cita-
tions will be considered as good ar-
ticles.

Articles with two or fewer citations.
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2.2 Procedures

In the current investigation, the procedural framework for conducting a systematic liter-
ature review (SLR) was adopted, drawing upon the recommendations of Bodolica and
Spraggon (2018). However, nuanced modifications were incorporated based on the in-
sights proposed by Elmashhara et al. (2022), and the research questions posed by Usman
et al. (2022) were instrumental in guiding the analysis phase. The methodology com-
menced with the clear definition of the research topic and the formulation of specific ob-
jectives. A meticulous database search ensued, employing predetermined keywords and
selection criteria to systematically identify relevant articles. The subsequent phase in-
volved a judicious filtering process, wherein articles were screened based on predefined
inclusion and exclusion criteria. The discerned articles were then subjected to an extrac-
tion process to cull pertinent materials, ensuring the derivation of high-quality results.
The distinctive feature of this approach, as articulated by Riebe et al. (2016), lies in its
departure from traditional literature reviews, emphasizing the adoption of characteristics
indicative of robustly designed and replicable research projects. Noteworthy is the
method's intention to facilitate the interpretation of research findings, guided by pre-es-
tablished research questions, a perspective that aligns with the comprehensive and struc-
tured nature of systematic reviews elucidated by (Zhao et al., 2021). The integration of
insights and adjustments from prior research, as evidenced in the referencing of various
scholars, serves to underscore the methodological rigor underpinning the study.
The process involves several key steps:

1. Topic and Research Objectives Determination: Identify and define the topic of in-
terest. Clearly outline the research objectives.

2. Database Search: Conduct a systematic search through relevant databases. Use
predetermined keywords and selection criteria to identify relevant articles.

3. Article Filtering and Sorting: Apply inclusion and exclusion criteria to filter arti-
cles. Sort out articles that meet the specified criteria.

4. Material Extraction: Extract relevant materials from the selected articles. This
step aims to provide high-quality results for the systematic review.

5. Emphasis on Research Project Characteristics: Emphasize the characteristics of
robustly designed and replicable research projects. These characteristics contrib-
ute to the reliability and validity of the research.

6. Facilitation of Research Interpretation: Stress the role of the systematic review
approach in facilitating the interpretation of research findings based on prede-
fined research questions.

References to Bodolica and Spraggon (2018), Elmashhara et al. (2022), Usman et al.
(2021), Riebe et al. (2016), and Zhao et al. (2021) indicate that the study integrates insights
and adjustments from prior research in the field. To attain the research objectives and
pinpoint relevant research papers, researcher utilize relevant databases such as google
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scholar, ERIC, and Scopus. The Scopus online database was employed. Recognized for its
expert curation, the Scopus database was selected owing to its credibility (Bodolica &
Spraggon, 2018). Due to limitations in accessing the Scopus database, the researcher used
the Google Scholar search engine. One limitation of Scopus is that it primarily indexes
English-language publications, which can exclude significant research published in other
languages, leading to potential biases in literature reviews. Additionally, access to Scopus
often requires institutional subscriptions, which may not be available to all researchers,
restricting access to essential literature for independent researchers or those at
underfunded institutions. Google Scholar is widely recognized for its accessibility and
user-friendly interface, making it a valuable tool for researchers and academics. Some of
the positive aspects and advantages of Google Scholar include:

e Free Access: Google Scholar provides free access to a vast range of scholarly lit-
erature, including articles, theses, books, conference papers, and more.

e Comprehensive Coverage: It indexes a diverse array of academic disciplines, of-
fering a broad scope of research materials across various fields.

e User-Friendly Interface: The interface is intuitive and easy to use, allowing re-
searchers to quickly and efficiently search for scholarly content.

e Quick Results: Google Scholar often provides quick access to citation information,
abstracts, and full-text PDFs, streamlining the research process.

e Alerts and Metrics: Researchers can set up alerts to stay informed about new pub-
lications in their field of interest. Additionally, Google Scholar Metrics provides a
measure of the scholarly impact of journals and articles.

e Linking to Library Resources: It often provides links to institutional repositories
and library resources, facilitating access to full-text articles.

e Citations and Author Profiles: Google Scholar tracks citations, making it useful for
evaluating the impact of scholarly work. It also provides author profiles, display-
ing their publications and citation metrics.

While Google Scholar has many advantages, it's important to note that it may not be
as comprehensive as some subscription-based databases like Scopus or Web of Science.
Researchers often use a combination of tools and databases to ensure thorough coverage
of the literature relevant to their work (Tulljanah & Amini, 2021; Tzenios et al., 2022;
Canova-Barrios & Machuca-Contreras, 2022).

A meticulous analysis of keywords in the Google Scholar, Scopus and Eric database
was conducted to broaden the inclusivity of differentiated instruction research. The study
adhered to a criterion favouring peer-reviewed journal publication, acknowledged as a
more reliable source of scientific knowledge (Salam et al., 2019). Exploring the factors
impacting group work in higher education amidst the fourth industrial revolution, this
research utilized a modified technique based on the Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols (PRISMA-P), as suggested by Page et al.
(2022), alongside Microsoft Excel in Figure 1.
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Figure 2. PRISMA-P search flow chart
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In this research, a systematic search was conducted using specific queries to explore
the impact of instructional strategies on mathematics achievement among K-12 students.
The queries encompassed terms such as “differentiated instruction,” “individualized
instruction,” and “personalized learning” to identify various teaching methodologies
aimed at meeting diverse student needs. Additionally, the search included outcome
measures like “mathematics achievement” and “mathematics performance” to evaluate
student success in mathematical tasks. The target population was narrowed down to “K-
12 students,” “primary education,” and “secondary education” to ensure a comprehensive
review across different educational levels. The keywords were developed manually
through a detailed process that included conducting a literature review to identify relevant
themes, brainstorming potential keywords, categorizing them, refining their relevance,
and seeking feedback to ensure their effectiveness. The critical phase of study selection,
integral to a systematic literature review, involved screening articles (Page et al., 2022).
For 47 studies were chosen for further scrutiny, and any duplicate content was eliminated
using the Elicit.org.
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2.3 Data extraction

To ensure adherence to quality assurance (QA) standards throughout the review, a sys-
tematic approach was taken to exclude irrelevant papers. The data extraction process in-
volved gathering key information from each selected study, guided by the inclusion and
exclusion criteria outlined in a subtopic. Each study was succinctly summarized, focusing
on its strategy, methods, conclusions, and scope of application. Initially, a comprehensive
search was conducted across Google Scholar, ERIC, and Scopus, yielding 3,220 articles.
After eliminating duplicate entries, 200 unique articles remained. These articles were then
screened according to the predefined inclusion and exclusion criteria, which were de-
signed to filter out irrelevant studies based on the titles and abstracts. This process nar-
rowed the selection down to 47 articles for full-text review.

During the full-text review, each of the 47 articles was thoroughly examined to ensure
they met the specific inclusion criteria related to methodology, relevance, and quality. As
a result, 17 papers were identified as relevant and included in the final analysis. This
rigorous selection process followed the guidelines of the PRISMA framework, ensuring
transparency and replicability in the review methodology. Figure 2 provides a visual
summary of the search strategy, adapted from Page et al. (2022), which outlines the
identification, screening, eligibility, and inclusion stages of the systematic literature
review. This structured approach ensures the reliability of the findings and the relevance
of the selected literature to the research objectives.

3 Results and discussion

Data were collected from 17 articles across 16 distinct publications. Table 1 provides in-
formation on the number of papers meeting the inclusion criteria from each database. A
total of 17 studies underwent analysis for eligibility against the backdrop of the research
question, as outlined in Table 2. This table offers a glimpse into the collected data and
results. The chosen studies exhibit diverse characteristics and specifications. Geograph-
ically, they span four continents, including Europe (Cyprus, Finland, Turkey, Nether-
lands), North America (USA), Africa (Kenya), and Asia (Hong Kong, Philippines, Aus-
tralia, Indonesia). The wide-ranging nature of the selected studies highlights variations in
their features. Figure 2 shows the study pattern related to differentiate instruction in
mathematics education by year. The up-and-down pattern is observed in this study of dif-
ferentiated instruction. However, in the last 2-3 years, an increasing trend is evident, ris-
ing from 1 article to 4 articles starting from 2021.
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Figure 3. Data extraction process
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Table 2. The number of papers meeting the inclusion criteria
Bil Authors Title Year Source Pub-
lisher
1 Eissa & Integrating Multiple Intelligences and Learning Styles on Solving 2013 U.S. Department of ERIC
Mostafa Problems, Achievement in, and Attitudes towards Math in Six Graders Education (.gov)
with Learning Disabilities in six graders with learning disabilities in co-
operative groups
2 Eissa & The effects of differentiated instruction by integrating multiple intelli- 2013 Psycho-Educational | perrjour-
Mostafa gences and learning styles on solving problems, achievement in, and Research Reviews nal.com
attitudes towards math in six graders with learning disabilities in coop-
erative groups
3 Konstanti | Differentiation of teaching and learning mathematics: an action re- 2013 International Jour- Taylor
nou-Katzi | search study in tertiary education nal of Mathematical | &Francis
etal. Education In Sci-
ence & Technology
4 Njagi The effects of differentiated instruction on student’s achievement in 2015 International Jour- ijern.com
mathematics by gender in secondary schools in Meru County in Kenya nal of Education and
Research
5 Taylor Differentiating instruction: Challenges in the secondary classroom 2016 Journal of Educa- scholar.ar-
tion and Social Sci- chive.org
ence
6 Ekstam et | The impact of teacher characteristics on educational differentiation 2017 LUMAT: Interna- University
al. practices in lower secondary mathematics instruction tional Journal on of Hel-
Math, Science and sinki
Technology
7 Wan Differentiated instruction: Are Hong Kong in-service teachers ready? 2017 Teachers and Teach- | Taylor
ing &Francis
8 Deunk et Effective differentiation practices: A systematic review and meta-anal- | 2018 Educational Re- Elsevier
al. ysis of studies on the cognitive effects of differentiation practices in search Review
primary education
9 Faber et Differentiated instruction in a data-based decision-making context 2018 International Jour- Taylor
al. nal of Research, Pol- | &Francis
icy and Practice
10 Tambaoan | Differentiating instruction in a mathematics classroom: Its effects on 2019 International jour- ijee.org
& Gaylo senior high school learners' academic performance and engagement in nal of English and
basic calculus education
11 Iterbeke et | The effect of ability matching and differentiated instruction in financial | 2020 Economics of Edu- Elsevier
al. literacy education. evidence from two randomised control trials cation Review
12 Ndiaetal. | The Effect of Learning Models and Multiple Intelligences on Mathe- 2020 International Jour- ERIC
matics Achievement. nal of Instruction
13 Fernandez | Effects Of Differentiated Instruction On The Grade 11 Students'aca- 2020 International Jour- https://ia
& Tangalin | demic Performance In Mathematics nal of Advanced eme.com/
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Research in Engi-
neering and Tech-
nology
14 Marks et Differentiating instruction: Development of a practice framework for 2021 International Elec- iejme.com
al. and with secondary mathematics classroom teachers tronic Journal of
Mathematics Educa-
tion
15 Unal et al. | Differentiated Instruction and Kindergarten through 5th Grade Teach- | 2022 Georgia Educational | ERIC
ers. Researcher
16 Obafemi Effect of differentiated instruction on the academic achievement of pu- | 2022 KWASU Interna- kije.com.n
pils in mathematics in Ilorin West Local Government Area, Kwara tional Journal of Ed- | g
State ucation (KIJE)
17 Bal Assessing the impact of differentiated instruction on mathematics 2023 South African Jour- | ajol.info
achievement and attitudes of secondary school learners nal of Education
Figure 4. Number of differentiated instruction research in mathematics education
3.5
3
2.5
2
15
1
0.5
0
2013 2015 2016 2017 2018 2019 2020 2021 2022 2023
Table 3. The element of the research
Author Framework Design Country Practice Element
(Eissa & Gardner's theory of multiple Quasi Experi- | United On the basis of the findings, the Process
Mostafa, 2013) intelligences and Sternberg's mental States study advocated for the effectiveness
theory of thinking styles, of using differentiated instruction by
integrating multiple intelligences
and learning styles on solving prob-
lems, achievement in , and attitudes
towards math in learning disabled
students.
(Eissa & Gardner's theory of multiple Quasi Experi- United teachers’ practice of both content Content and
Mostafa, 2013) intelligences and Sternberg's mental States and differentiation and product differen- | Product
theory of thinking styles, United tiation
Kingdom
(Konstantinou- theory of social constructiv- Observational | Cyprus use Different strategy and integrate Process
Katzi et al., ism, Vygotsky's Zone of Proxi- | Study with technology (Process)
2013) mal Development, and the phi-
losophy of teaching defined by
Tomlinson
(Njagi, 2015) differentiated instruction as Quasi-experi- Kenya implementation of strategies that Process
proposed by Boaler (2002) mental design, genuinely address the unique needs
and Tomlinson (2003). Solomon and strengths of students of all gen-
Four-Group ders
design
(Taylor, 2016) cognitive psychology systematic lit- | United implementation of technology in the | Process
erature review | States educational setting
(SLR)
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(Ekstam et al., teacher characteristics and observational Finland focus on how teacher characteristics Process,
2017) their impact on teaching prac- | study are related to the use of differentia- Content,

tices, self-efficacy theory, and tion practices. Product and
mathematics teaching efficacy Learning
Environ-
ment
(Wan, 2017) five-dimensional model of dif- | exploratory Hong Kong focus on how teacher characteristics | Process,
ferentiation. mixed meth- are related to the use of differentia- Content,
ods study tion practices Product and
Learning
Environ-
ment
(Deunk et al., teaching, aptitude-treatment SLR United Implementation of technology in the | Process
2018) interaction, Vygotsky's Zone of States educational setting
Proximal Development,
(Faber et al., Data-based decision making in | observational Netherland observation for the teachers in class Process and
2018) education study (instruction and evaluation) Product
(Tambaoan & differentiated instruction, con- | quasi-experi- Philippines experiment to implementation dif- Process
Gaylo, 2019) structivist perspectives, and mental pre- ferent activities
Vygotsky's theory of zone of test-posttest
proximal development. design with
two intact
classes as-
signed as the
experimental
and control
groups
(Iterbeke et al., Differentiated instruction, randomized Belgium different versions of the material Content
2020) ability matching, student controlled trial were designed and all of them re-
learning outcomes in financial | with a parallel sulted in the same set of learning
education design outcomes
(Ndia et al., foundation of other sciences, quasi-experi- Indonesia experiment with different approach Process
2020) the objective and practical na- | mental design
ture of mathematics, and the
constructivism learning theory
as the basis for knowledge
construction and the develop-
ment of innovative learning
models.
(Fernandez & Not explicitly mentioned, but experimental Philipines implementation technology, differ- Process,
Tangalin, 2020) | the paper is based on the im- research de- ent material and rubric Content and
portance of mathematics in sign involving Product
real life, promotion of learning | the Solomon
through mathematical activi- Four-Groups
ties, and adaptation to differ- Design with a
ent learning environments. control and
experimental
group
(Marks et al., Tomlinson's four guiding prin- | Designed- Australia developing model for differentiated Product,
2021) ciples of differentiated instruc- | Based Imple- instruction Content,
tion, REACH principles of mentation Re- Process
Rock et al. (2008), DBIR prin- | search (DBIR)
ciples of Fishman et al. (2013)
(Unal et al., Vygotsky's socio-cultural the- non-controlled | United focus on how teacher characteristics | Product,
2022) ory and Zone of Proximal De- observational States _Ger- | are related to the use of differentia- Process and
velopment study with gia tion practices Content
convenience
sampling
(Obafemi, 2022) | Concept of differentiated in- Quasi-Experi- | Nigeria doing experimental for differenti- Product,
struction mental (facto- ated Instruction but not mention Process and
rial design how they do Content
2x2)
(Bal, 2023) Differentiated instruction, So- | quasi-experi- Turkeye implementation of module in experi- | Process

cial constructivist approach,
Zone of proximal development
theory by Vygotsky

mental study
with 2 control
groups and 1
experimental
group

mental (lesson plan and material)
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The study provides a comprehensive overview of multiple educational research studies
conducted in various countries, highlighting the diversity of educational frameworks and
theories under investigation. Here are some key points of analysis about differentiated
instruction:

1. Theoretical Frameworks: The statement mentions studies that delve into promi-
nent educational theories such as Gardner's theory of multiple intelligences,
Sternberg's thinking styles (Eissa & Mostafa, 2013), social constructivism, Vygot-
sky's Zone of Proximal Development (Konstantinou-Katzi et al., 2013), cognitive
psychology (Taylor, 2016) and differentiated instruction proposed by Boaler and
Tomlinson (Njagi, 2015). This indicates a rich theoretical landscape in mathemat-
ics education research.

2. Methodological Variety: The studies employ various research designs, including
quasi-experimental designs (Eissa & Mostafa, 2013; Obafemi, 2022; Bal, 2023;
Ndia et al., 2020;Tambaoan & Gaylo, 2019; Njagi, 2015), observational studies
(Faber et al., 2018; Ekstam et al., 2017; Konstantinou-Katzi et al., 2013), system-
atic literature reviews (Deunk et al., 2018; Taylor, 2016), randomized controlled
trials (Iterbeke et al., 2020), and experimental research designs (Fernandez &
Tangalin, 2020). This diversity in methodologies reflects a broad attempt to ad-
dress research questions and contribute to the understanding of educational prac-
tices.

3. Focus Areas: The studies cover a wide array of focus areas, such as differentiated
instruction (Bal, 2023; Obafemi, 2022)), cognitive psychology (Taylor, 2016; Unal
et al., 2022), teacher characteristics (Wan, 2017; Ekstam et al., 2017), data-based
decision-making (Faber et al., 2018; Deunk et al., 2018), and the impact of various
theories on teaching practices (Marks et al., 2021) and efficacy (Ekstam et al.,
2017). This diversity in topics suggests a multidimensional exploration of the ed-
ucational landscape.

4. Cultural and Contextual Considerations: The inclusion of studies from different
countries implies a recognition of the importance of cultural and contextual fac-
tors in educational research. It highlights the understanding that educational
practices and outcomes are often influenced by the unique social, cultural, and
regional contexts in which they are applied. By incorporating diverse perspectives,
researchers can gain a more comprehensive understanding of how theories and
strategies might need to be adapted to suit specific local needs, ultimately enhanc-
ing the relevance and effectiveness of educational interventions across various
settings. Different regions may face unique challenges, and these studies can pro-
vide valuable insights into how educational theories and practices can be adapted
to suit local contexts. This study found that differentiated instruction, when com-
bined with multiple intelligences and learning styles, significantly improved stu-
dents' problem-solving skills, academic achievement, and attitudes toward math-
ematics. By understanding the specific obstacles in various areas, researchers can
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tailor educational strategies, ensuring they are more relevant and effective in ad-
dressing local needs.

5. Varied Sampling and Design Approaches: The studies employ different sampling
techniques, including convenience sampling and factorial designs. This diversity
in sampling and design approaches reflects a pragmatic acknowledgment of the
practical constraints and opportunities in each research context.

The statement highlights the richness and diversity of contemporary educational research,
emphasizing a global perspective, a variety of theoretical frameworks, and a range of re-
search methodologies to deepen our understanding of teaching and learning processes in
different cultural and educational settings.

The focus seems to be on implementing differentiated instruction, integrating technology,
understanding the role of teacher characteristics, and experimenting with various ap-
proaches to enhance the effectiveness of teaching and learning, especially for students
with learning disabilities. This indicate a comprehensive approach involving content, pro-
cess, product, and the learning environment. Here a summarize the number of researchers
focusing on each aspect as follows:

1. Process: The process of differentiation refers to teaching methods that are
adapted to suit the diverse needs of students (Muhammad, Mukhtar, & Faruk,
2023). In the context of your literature review, it suggests that 15 researchers spe-
cifically focused on how differentiated instruction is implemented in terms of
teaching methods. This could involve tailoring instructional strategies to accom-
modate different learning styles, paces, or preferences among students. Under-
standing the varied ways in which teachers implement differentiation in the in-
structional process is crucial for gaining insights into effective pedagogical prac-
tices

2. Product: The differentiation of products refers to the skills acquired by students
as a result of the differentiated instruction (Ndia et al., 2020). These skills are not
only acquired but also highlighted by the students themselves and assessed by
teachers. This aspect suggests that 8 researchers examined the outcomes or prod-
ucts of differentiated instruction, emphasizing the importance of assessing and
recognizing the skills developed by students. This could include both academic
and non-academic skills that are cultivated through tailored instruction

3. Content of Learning: The content of learning in the context of differentiation re-
fers to modifications in the curriculum content (Njagi, 2015). This involves adapt-
ing learning materials and sources to meet the specific needs of students. The fact
that 8 researchers focused on the content of learning suggests a recognition of the
importance of tailoring educational materials to suit the diverse learning prefer-
ences, abilities, and interests of students. This could involve selecting different
resources or adjusting the complexity of materials to meet individual student
needs.
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4. Learning Environment: The learning environment, in the context of differentia-
tion, refers to any conducive learning place that provides comfort to student
(Obafemi, 2022). In literature review, two researcher explains the learning envi-
ronment in their study. This implies that there is relatively less emphasis on in-
vestigating how the physical or virtual learning environment impacts the effec-
tiveness of differentiated instruction. Exploring this aspect further could involve
examining factors such as classroom layout, use of technology, and overall atmos-
phere that contribute to a supportive and comfortable learning space for students.

In summary, literature review suggests that researchers have explored different facets of
differentiated instruction, including the process of implementation, the outcomes or prod-
ucts of instruction, modifications to curriculum content, and, to a lesser extent, the impact
of the learning environment. Further research in each of these areas contributes to a more
comprehensive understanding of how differentiation can be effectively applied in teaching
and learning contexts. This provides an overview of the distribution of research focuses
among different aspects in the context of differentiated instruction. While the number of
researchers is not balanced across each aspect, each focus contributes uniquely to the un-
derstanding of the use of differentiated instruction in the learning context.

4 Future research on differentiated instruction

Future research on differentiated instruction should delve into the underexplored areas of
learning environments and their impact on students’ academic success. Although many
studies have focused on content and instructional processes, few have examined how the
physical and virtual spaces in which learning occurs affect the effectiveness of differenti-
ated instruction. Investigating how classroom layouts, technological tools, and the overall
atmosphere contribute to or hinder tailored teaching strategies is crucial. This exploration
can help identify best practices for creating conducive learning environments that pro-
mote engagement and success for all students.

As the educational landscape shifts towards more technology-driven and blended
learning models, understanding how differentiation can be adapted for virtual
environments becomes increasingly important. Future studies should focus on how digital
platforms and tools can facilitate personalized learning experiences that cater to diverse
needs. Research in this area could provide valuable insights into the effectiveness of virtual
differentiation strategies, particularly for students with unique learning requirements. By
addressing this gap, educators can enhance their approaches to teaching in online settings,
ensuring that all students receive the support they need.

Additionally, as educational strategies become more global, it is essential to
understand how cultural and contextual factors shape the implementation and
effectiveness of differentiated instruction. Future research could explore how local
customs, values, and educational practices influence the adoption and adaptation of
differentiated strategies in various settings. By considering the cultural context,
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researchers can provide guidance on how to tailor differentiation to meet the specific
needs of diverse student populations, ultimately improving educational equity and
effectiveness.

Finally, future studies should investigate the role of teacher characteristics and
professional development in the successful implementation of differentiated instruction.
Understanding how teachers’ beliefs, experiences, and adaptability affect their ability to
implement differentiated strategies can inform more effective training programs.
Research that focuses on building teachers’ capacity to differentiate instruction will not
only enhance their teaching practices but also improve student outcomes. By addressing
these critical areas, future research can contribute to a more comprehensive
understanding of differentiated instruction, its challenges, and its potential to transform
learning experiences across diverse educational contexts.

Conclusions

In conclusion, this article has highlighted the critical role of differentiated instruction in
enhancing student learning outcomes and fostering a positive educational experience. By
examining various theoretical frameworks, methodologies, and focus areas, we can appre-
ciate the complexity and diversity of approaches to differentiation in different educational
contexts. The findings emphasize that tailoring instruction to meet individual students'
needs is not merely an instructional strategy but a necessary practice for promoting equity
and accessibility in education.

However, significant gaps remain in the current research landscape, particularly
concerning the influence of learning environments, cultural contexts, and teacher
characteristics on the effective implementation of differentiated instruction. Future
research should address these areas to provide a more comprehensive understanding of
how to optimize differentiation strategies. By exploring the interplay between physical and
virtual learning spaces, as well as the role of teacher training and professional
development, we can equip educators with the tools they need to implement effective
differentiation practices.

Ultimately, fostering an educational environment that values diversity and inclusivity
requires ongoing exploration and adaptation of differentiated instruction. As the
educational landscape continues to evolve, researchers, educators, and policymakers must
collaborate to refine these strategies, ensuring that all students, regardless of their unique
needs, can thrive academically and personally. By prioritizing further investigation into
the nuances of differentiation, we can enhance teaching practices and create more
equitable learning opportunities for all students.

Acknowledgements

This research was supported by the Ministry of Higher Education (MoHE) through the
Fundamental Research Grant (FRGS/1/2023/SSIo7/UPSI/03/3).

LUMAT Vol 12 No 4, 3. https://doi.org/10.31129/LUMAT.12.4.2371


https://doi.org/10.31129/LUMAT.12.4.2371

Bahurudin Setambah et al. (2025) 17/18

Conflicts of interest

The authors declare no conflict of interest.

References

Bal, A. P. (2023). Assessing the impact of differentiated instruction on mathematics achievement and attitudes of
secondary school learners. South African Journal of Education, 43(1), 1—10.
https://doi.org/10.15700/saje.v43n1a2065

Bodolica, V., & Spraggon, M. (2018). An end-to-end process of writing and publishing influential literature review
articles: Do’s and don’ts. Management Decision, 56(11), 2472—2486. https://doi.org/10.1108/MD-03-2018-
0253

Canova-Barrios, C., & Machuca-Contreras, F. (2022). Interoperability standards in Health Information Systems.
Seminars in Medical Writing and Education, 1(August 2022), 7. https://doi.org/10.56294/mw20227

Daniel Arif Abdul Muttalip. (2020). Pelaksanaan pendekatan pengajaran terbeza dalam kalangan guru Bahasa
Melayu yang mengajar di sekolah rendah pedalaman Kategori 3. Jurnal Pendidikan Bahasa Melayu,
10(November), 29—42.

Deunk, M. 1., Smale-Jacobse, A. E., de Boer, H., Doolaard, S., & Bosker, R. J. (2018). Effective differentiation
Practices:A systematic review and meta-analysis of studies on the cognitive effects of differentiation practices
in primary education. Educational Research Review, 24, 31—54.
https://doi.org/10.1016/j.edurev.2018.02.002

Eissa, M. A., & Mostafa, A. A. (2013). Integrating multiple intelligences and learning styles on solving problems,
acheivement and attitudes towards math in six graders with learning disabilities in cooperative groups.
International Journal of Psycho-Educational Sciences, 2(2), 32—45.

Ekstam, U., Linnanmiki, K., Akademi, A., & Aunio, P. (2017). The impact of teacher characteristics on educational
differentiation practices in lower secondary mathematics instruction. Lumat, 5(1), 41-59.
https://doi.org/10.31129/LUMAT.5.1.253

Elmashhara, M. G., Silva, J., S4, E., Carvalho, A., & Rezazadeh, A. (2022). Factors influencing user behaviour in
micromobility sharing systems: A systematic literature review and research directions. Travel Behaviour and
Society, 27, 1-25.

Faber, J. M., Glas, C. A. W., & Visscher, A. J. (2018). Differentiated instruction in a data-based decision-making
context. School Effectiveness and School Improvement, 29(1), 43—63.
https://doi.org/10.1080/09243453.2017.1366342

Fernandez, L. S., & Tangalin, I. A. (2020). Effects of Differentiated Instruction on the Grade 11 Students’ Academic
Performance in Mathematics. International Journal of Advanced Research in Engineering and Technology
(IJARET), 11(9), 207—215. https://doi.org/10.34218 /IJARET.11.9.2020.021

Iterbeke, K., De Witte, K., Declercq, K., & Schelthout, W. (2020). The effect of ability matching and differentiated
instruction in financial literacy education. Evidence from two randomised control trials. Economics of
Education Review, 78(November), 101949. https://doi.org/10.1016/j.econedurev.2019.101949

Konstantinou-Katzi, P., Tsolaki, E., Meletiou-Mavrotheris, M., & Koutselini, M. (2013). Differentiation of teaching
and learning mathematics: An action research study in tertiary education. International Journal of
Mathematical Education in Science and Technology, 44(3), 332—349.
https://doi.org/10.1080/0020739X.2012.714491

Marks, A., Woolcott, G., & Markopoulos, C. (2021). Differentiating Instruction: Development of a Practice
Framework for and with Secondary Mathematics Classroom Teachers. International Electronic Journal of
Mathematics Education, 16(3), emo657. https://doi.org/10.29333/iejme/11198

Muhammad S. A., Mukhtar, M. S., Faruk, A. (2023). Differentiated Instruction For Academic Gains Among Kebbi
State. Proceeding of Annual National Conference, August.

Mustaffa, Z., Hussin, Z., & Sulaiman, A. M. (2021). Pedagogi Terbeza Untuk Pengajaran Guru Terhadap
Kepelbagaian Murid. Malaysian Journal of Social Sciences and Humanities (MJSSH), 6(9), 202—214.
https://doi.org/10.47405/mjssh.v6i9.997

Ndia, L., Solihatin, E., & Syahrial, Z. (2020). The effect of learning models and multiple intelligences on
mathematics achievement. International Journal of Instruction, 13(2), 285—302.
https://doi.org/10.29333/iji.2020.13220a

LUMAT Vol 12 No 4, 3. https://doi.org/10.31129/LUMAT.12.4.2371


https://doi.org/10.31129/LUMAT.12.4.2371
https://doi.org/10.15700/saje.v43n1a2065
https://doi.org/10.1108/MD-03-2018-0253
https://doi.org/10.1108/MD-03-2018-0253
https://doi.org/10.56294/mw20227
https://doi.org/10.1016/j.edurev.2018.02.002
https://doi.org/10.31129/LUMAT.5.1.253
https://doi.org/10.1080/09243453.2017.1366342
https://doi.org/10.34218/IJARET.11.9.2020.021
https://doi.org/10.1016/j.econedurev.2019.101949
https://doi.org/10.1080/0020739X.2012.714491
https://doi.org/10.29333/iejme/11198
https://doi.org/10.47405/mjssh.v6i9.997
https://doi.org/10.29333/iji.2020.13220a

Bahurudin Setambah et al. (2025) 18/18

Njagi, M. W. (2015). The Effects of Differentiated Instruction on Students Achievement in Mathematics by Gender
in Secondary Schools in Meru County in Kenya. International Journal of Education and Research, 3(3), 377—
386.

Obafemi, K. E. (2022). Effect of Differentiated Instruction on The Academic Achievement Of Pupils In Mathematics
In Ilorin West Local Government Area, Kwara State. KWASU International Journal of Education (KIJE), 4(1),
51-59. https://www kije.com.ng

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., Shamseer, L., Tetzlaff, J.
M., AKL E. A,, Brennan, S. E., Chou, R., Glanville, J., Grimshaw, J. M., Hrébjartsson, A., Lalu, M. M., Li, T.,
Loder, E. W., Mayo-Wilson, E., McDonald, S., ... Moher, D. (2022). The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. Revista Panamericana de Salud Publica/Pan American Journal of
Public Health, 46. https://doi.org/10.26633/RPSP.2022.112

Rasheed, F., & Wahid, A. (2018). The Theory of Differentiated Instruction and Its Applicability: An E-Learning
Perspective. VSRD International Journal of Technical and Non-Technical Research, 9(4), 193—202.
https://www.researchgate.net/publication/324843878

Riebe, L., Girardi, A., & Whitsed, C. (2016). A Systematic Literature Review of Teamwork Pedagogy in Higher
Education. In Small Group Research (Vol. 47, Issue 6). https://doi.org/10.1177/1046496416665221

Salam, M., Awang Iskandar, D. N., Ibrahim, D. H. A., & Farooq, M. S. (2019). Service learning in higher education:
a systematic literature review. Asia Pacific Education Review, 20(4), 573—593.
https://doi.org/10.1007/s12564-019-09580-6

Setambah, M. A. B., Jaafar, A. N., Saad, M. I. M., & Yaakob, M. F. M. (2021). Fraction Cipher: a Way To Enhance
Student Ability in Addition and Subtraction Fraction. Infinity Journal, 10(1), 81.
https://doi.org/10.22460/infinity.v10i1.p81-92

Smale-Jacobse, A. E., Meijer, A., Helms-Lorenz, M., & Maulana, R. (2019). Differentiated Instruction in Secondary
Education: A Systematic Review of Research Evidence. Frontiers in Psychology, 10.
https://doi.org/10.3389/fpsyg.2019.02366

Tambaoan, R., & Gaylo, D. (2019). Differentiating Instruction in a Mathematics Classroom: Its Effects on Senior
High School Learners’ Academic Performance and Engagement in Calculus. International Journal of English
and Education, 2. https://doi.org/10.5281/ZENODO.3951844

Taylor, R. (2016). Differentiating Instruction: Challenges in the Secondary Classroom. International Journal of
Education and Social Science Wwuw.Ijessnet.Com, 3(10), 58—61.

Tomlinson, C.A. (2000). Differentiation of Instruction in the Elementary Grades. ERIC Digests, 1—7.

Tomlinson, Carol Ann. (2003). Fulfilling the Promise of the Differentiated Classroom: Strategies and Tools for
Responsive Teaching. ASCD.

Tulljanah, R., & Amini, R. (2021). Model Pembelajaran RADEC sebagai Alternatif dalam Meningkatkan Higher
Order Thinking Skill pada Pembelajaran IPA di Sekolah Dasar: Systematic Review. Jurnal Basicedu, 5(6),
5508—5519. https://doi.org/10.31004/basicedu.v5i6.1680

Tzenios, N., Tazanios, M. E., & Chahine, M. (2022). The impact of body mass index on prostate cancer: An updated
systematic review and meta-analysis. Medicine (United States), 101(45), E30191.
https://doi.org/10.1097/MD.0000000000030191

Unal, A., Unal, Z., & Bodur, Y. (2022). Differentiated Instruction and Kindergarten through 5th Grade Teachers.
Georgia Educational Researcher, 19(2). https://doi.org/10.20429/ger.2022.190202

Usman, A., Azis, Y., Harsanto, B., & Azis, A. M. (2022). Airport service quality dimension and measurement: a
systematic literature review and future research agenda. International Journal of Quality and Reliability
Management, 39(10), 2302—2322. https://doi.org/10.1108 /IJQRM-07-2021-0198

Wan, S. W. Y. (2017). Differentiated instruction: are Hong Kong in-service teachers ready? Teachers and Teaching:
Theory and Practice, 23(3), 284—311. https://doi.org/10.1080/13540602.2016.1204289

Zhao, Y., Pinto Llorente, A. M., & Sanchez Gémez, M. C. (2021). Digital competence in higher education research: A
systematic literature review. Computers and Education, 168(April).
https://doi.org/10.1016/j.compedu.2021.104212

LUMAT Vol 12 No 4, 3. https://doi.org/10.31129/LUMAT.12.4.2371


https://doi.org/10.31129/LUMAT.12.4.2371
https://www.kije.com.ng/
https://doi.org/10.26633/RPSP.2022.112
https://www.researchgate.net/publication/324843878
https://doi.org/10.1177/1046496416665221
https://doi.org/10.1007/s12564-019-09580-6
https://doi.org/10.22460/infinity.v10i1.p81-92
https://doi.org/10.3389/fpsyg.2019.02366
https://doi.org/10.5281/ZENODO.3951844
https://doi.org/10.31004/basicedu.v5i6.1680
https://doi.org/10.1097/MD.0000000000030191
https://doi.org/10.20429/ger.2022.190202
https://doi.org/10.1108/IJQRM-07-2021-0198
https://doi.org/10.1080/13540602.2016.1204289
https://doi.org/10.1016/j.compedu.2021.104212

	1  Introduction
	1.1 Differentiated instruction in mathematics

	2 Materials and methods
	2.1 Inclusion and exclusion criteria
	2.2 Procedures
	2.3 Data extraction

	3 Results and discussion
	4 Future research on differentiated instruction
	Acknowledgements
	Conflicts of interest

	References

