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Assessing the differentiated learning practice within islamic primary
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aElementary Education Program, Graduate School, Universitas Negeri Malang, Malang, Indonesia; bIslamic Primary Teacher
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ABSTRACT
The concept of learning that accommodates students’ learning needs has become a
pedagogical concern. In today’s classroom, Differentiated Instruction (DI) plays a piv-
otal role in addressing students’ needs. However, DI is a lot of work that needs tech-
nology support to implement structurally. This study elaborates on the practice of DI
based on Ann Tomlinson’s concept and examines the challenges faced by Islamic pri-
mary schools in East Java, in implementing DI with a lack of technological support.
Adopting a multi-site phenomenological approach, data were collected through data
documentation, in-depth interviews and focus group discussions with teachers and
principals in five Islamic primary schools in East Java province. Findings revealed that
the challenges in implementing DI were inadequate professional trainings in
technology-enhanced learnings, a lack of teachers’ skill in assessing and identifying
students’ learning progress, and lack of technological learning resources.
Consequently, the practice of DI within Islamic primary schools failed to address stu-
dents’ learning need. This research suggests a practical recommendation for Islamic
educational institutions to improve the quality of DI practice through technology-
enhanced learning.
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Background of the study

The twenty-first century has been characterised as the century of superdiversity (Arnaut et al., 2015). In
the current context, we find that our world today is highly diverse, and worldwide classrooms reflect
this reality (Pozas & Letzel-Alt, 2023). Students’ heterogeneity has only intensified by the recent global
issues, such as the Covid-19 pandemic and ever-expanding mobility which have caused unpredictable
situations, such as the increase of individual learning demands in the future. In this ongoing situation,
the increase in individual learning requires teachers to meaningfully address student heterogeneity in
their daily teaching practice. Students with their various uniqueness, both physical and non-physical
characteristics are different from one to another. Students of the same age and grade have different
interests, hobbies, characteristics, and intelligence (Pozas & Letzel-Alt, 2023; Qorib, 2024). These differen-
ces have implications for the learning process that occur in the classroom (Pozas & Letzel-Alt, 2023). The
diversity of students addresses one-size-fits-all learning as no longer relevant for all students (Bondie
et al., 2019; Tomlinson, 2001). Students’ heterogeneity remains a unique challenge in learning, therefore
teachers should accommodate students’ learning needs in terms of their academic abilities, learning
interests, and other needs through differentiated learning (Hogan, 2014; Ziernwald et al., 2022). A prom-
ising inclusive teaching approach that caters to students’ learning needs is DI.

DI is a learning approach that focuses on students’ diversity and flexible classroom management
(Karst et al., 2022). DI is a learning approach that gives students the opportunity to learn at their own
pace and to actively participate. The concept of DI was introduced by Ann Tomlinson, which identifies
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four areas that we can differentiate, including instruction, grouping, assessment, and classroom culture
(Pozas et al., 2020; Tomlinson, 2014). Numerous studies have been published and demonstrate that DI is
an effective learning approach in improving student learning outcomes (Adare et al., 2023; Puzio et al.,
2020; Yavuz, 2020). Likewise, Krishan and Al-Rsa’i (2023) found that DI had positive implications in
enhancing students’ learning motivation.

Research related to DI has increased significantly based on Scopus databases from 1961 to 2022
(Asriadi et al., 2023). Other research publications show that DI has emerged as a prominent research
trend since 2011 (Fauziyah et al., 2024). These findings indicate the scholarly recognition of DI to address
transformative education. Even though research on DI in Indonesia has emerged, the main findings
reveal that the significant contribution of Indonesian authors has not been synchronized with global
issues towards DI, such as the integration of artificial intelligence in the practice of DI (Nurjanah et al.,
2024). In Indonesia, DI practices are massively established through the Kurikulum Merdeka-Independent
Curriculum (IC). Despite showing a significant trend, the socio-cultural environment and the readiness of
educational institutions remain challenges in the implementation of DI in Indonesia.

One study published that the main obstacle on DI practice in Indonesia is the difficulty of teachers
and education staff in measuring students’ learning progress (Habib et al., 2023). The assessment process
and scoring the results is time consuming and difficult to implement (Mills et al., 2014). Therefore, apply-
ing technology-enhanced DI in the digital era plays a pivotal role in building a learning environment
that is adaptive, dynamic, and provides authentic feedback on student learning progress (Batubara et al.,
2024). The rapid advancement of technology in the era of the Industrial Revolution has significantly
accelerated the digitization of education. This trend became even more pronounced during the COVID-
19 pandemic in 2019, when digital learning shifted from being optional to essential, continuing even
after the pandemic subsided. This shift aligns with the characteristics of current learners as digital
natives and the rapid evolution of the knowledge era in the 21st century. In recent years, research on
technology-based learning methods, such as Massive Open Online Courses (MOOCs) has gained momen-
tum (Shaw & Patra, 2022). The implementation of technology-based learning has shown positive impacts
on enhancing students’ learning experiences both inside and outside the classroom (Nja et al., 2022).

Numerous studies show that the integration of digital technology provides benefits in increasing stu-
dent engagement, providing personalized learning opportunities, and adequately varied learning resour-
ces, and building digital readiness (Haleem et al., 2022; Khan et al., 2022). Therefore, this research
promotes a significant contribution to educational institutions in developing an effective and sustainable
technology-based DI learning. This study fills the research gap by identifying the use of technology in
implementing DI that is still at an early stage in Indonesia (Nurjanah et al., 2024). In reviewing some of
the studies, there are contradictory results in prior studies that examined the role of technology in DI
practice. The plethora of research on the effectiveness of DI gap in practice and the different operation-
alizations of DI often daunts to teachers, which causes difficulty in implementing adaptive learning
(Smale-Jacobse et al., 2019). Another research suggests that the implementation of DI should be clear
and detailed to allow the optimal impact of DI in accommodating students’ need. To support it, the
adequate use of technology in the DI practice is a pivotal aspect (Deunk et al., 2018). Therefore, it is
important to integrate technology into the educational process in order to allow students to learn any-
where, anytime, and at their own pace. In this regard, differentiated learning technology-based
approaches can be one of the potential approaches to facilitate students’ learning process.

Combining technology within differentiated learning represents a transformation of traditional peda-
gogy towards transformative education. Pedagogy plays a vital role in enhancing students’ knowledge
and curiosity (Kporyi et al., 2020). Teachers’ ability to design effective learning experiences correlates
with students’ academic achievements (Arifmiboy et al., 2024). Pedagogical competence also positively
influences students’ motivation and learning outcomes (Najmi et al., 2021), underscoring the inseparabil-
ity of pedagogy from any educational process. Teachers’ readiness in integrating technology within DI
positively impacts the quality of learning (Hidayati et al., 2023). Furthermore, incorporating technology
can provide students with a personalized learning and self-learning pathway that meet at their learning
needs (Janssen & Kirschner, 2020). By integrating technology, students can benefit from a comprehen-
sive learning that addresses various learning needs (Nawas et al., 2024).
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Problem statements

The urgency of this research underscores the importance of transforming education through the use of
technology. Research on technological use in learning in Indonesia, specifically in East Java, is pivotal
because this province has the largest number of madrasah (Islamic schools) in Indonesia. East Java
region, at 25% of all provinces in Indonesia, has a total number of 87.065 madrasah (Kementerian
Agama RI, 2025). However, preliminary findings show that none of the schools sampled from the five
schools with an education index above 0.7 in the East Java region that were identified as maximally uti-
lizing technology in DI practices (Farisia, 2024).

The absence of technology utilization in DI practices within Islamic Primary School (IPS) in Indonesia
needs to be followed up because technology plays a pivotal role in the pedagogic transformation in the
digital era to encourage personalized learning. Therefore, this study aims to describe the lived experien-
ces of teachers in IPS in implementing DI and to examine the challenges faced by IPS in integrating
technology into DI practices within IPS in Indonesia. Through this investigation, this study aims to pro-
vide practical recommendations from various perspectives for educational institutions, especially IPS in
Indonesia, for a more qualified DI design that caters to students in the digital era. For this reason, the
research questions in this study are: (1) How is the enactment of DI as an inclusive teaching practice in
IPS in Indonesia? (2) What are the challenges that hinder the implementation of technology-enhanced
DI within Islamic primary schools?

Theoretical perspectives

DI refers to a wide variety of learning activities where the students learn according to their learning
needs (Godor, 2021; Tomlinson & Imbeau, 2010a). DI means the variation of design created by apply-
ing a variety of learning models, instruction, and environments to achieve the intended learning
(Moye, 2019). The foundational belief for DI is that every student is unique and they learn differently
from others. The type of DI teaching practices within inclusive classrooms setting are implemented
by considering five categories: (1) collaboration and team work, (2) instructional practice, (3) organ-
isational practice, (4) social emotional and behavioural practice, and (5) determining progress
(Lindner & Schwab, 2020). By tailoring to learning activities based on students’ needs, teachers can
increase students’ motivation and effectively engage students in achieving their academic success
(Jay Hendel, 2022).

There are some vital pedagogical foundations of the differentiation approach, they are: (1) student-
centred learning, (2) flexible instruction, (3) assessment for learning, (4) flexible grouping, (5) respect for
diversity, and (6) teacher expertise and reflection (Goyibova et al., 2025). DI is student-centred, stemming
from the belief that learning experiences are most effective when students are engaging, relevant, and
interesting. Therefore, instruction should accommodate students’ unique characteristics and promote
autonomy in learning. Therefore, teachers should adjust purposeful lesson plans for students’ diversity,
with improvisation as needed. The use of instructional strategies, materials, and assessments to address
students’ individual needs is a form of flexible instruction. This might include modifying content, adjust-
ing the pace of instruction, or providing alternative assignments. As this implies, there is no right way to
differentiate instruction. It is because no single work fits all students, as Ismajli and Morina stated that
all learners did not make progress at the same speed, with the same behaviours and interests, or with
the same learning techniques (Ismajli et al., 2018).

A hallmark of an effective DI practice is the use of flexible grouping, which accommodates students’
diversity (Tomlinson, 2001). The teacher may group students based on readiness, interests, or learning
styles, and these groups may change frequently based on specific learning goals and activities. There
are different ways to think about grouping that result in flexibility, such as peer support and jigsaw
grouping. The effectiveness of differentiated-based learning can be developed by conducting a flexible
grouping model, varied learning activities, the use of diverse media, the utilization of various learning
resources, and the flexibility of learning time. In heterogeneous classrooms, teachers could facilitate
teaching and learning by dividing students into groups based on academic readiness. Teachers could
also organize homogeneous groups by implementing a peer tutor. The teachers’ attitudes during
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teaching and learning take a pivotal role in their inclusive and instructional practice (Pit-Ten Cate
et al., 2018).

In the DI-based learning, assessment and instruction are inseparable. This ongoing assessment allows
teachers to tailor to their teaching to effectively cater to students’ learning needs and respect for diver-
sity within the classroom. Implementing DI requires skilled teachers who can effectively assess students’
needs, design, and reflect on the effectiveness of DI practice. Therefore, continues professional develop-
ment and reflection are essential for teachers to refine their DI practices. Tomlinson’s comprehensive
model of DI was selected as the theoretical framework of this research because it is well established and
frequently cited within the professional literature (Santangelo & Tomlinson, 2012). The framework high-
lights ways teachers can differentiate content, process, product, and learning environment to address
students’ interests, readiness, and learning profiles.

The formula of DI by process can be implemented by tiering complex activities. In the classroom, the
teacher implements process and product differentiation by facilitating diverse learning activities and
assigning tasks tailored to students’ abilities. In terms of process differentiation, the teacher divides stu-
dents into heterogeneous groups with a focus on strengthening their ability. Content differentiation in
this study is evident in the teacher’s efforts to present material in various forms and offer learning
through multiple modes that students can access at any time. For students with varying abilities, the
teacher is able to prepare different materials on the same topic. Through varied learning activities, stu-
dents have ample opportunities to develop their interest in learning and creativity. According to
Suliawati et al. (2020), diverse learning activities positively impact the development of students’ creativ-
ity. This finding emphasizes the importance of providing varied learning activities to optimize the quality
and outcomes of learning. Students who develop their creativity continually strive to try new things to
achieve meaningful learning. The constructive learning process, as outlined above, aligns with the con-
structivist theory, which serves as one of the foundational frameworks in this study. From the construct-
ivist perspective, learning is a process where students actively engage in building a system of meaning
to construct knowledge through discovery, analysis, interpretation, and connecting prior knowledge with
new experiences (Setyosari, 2022).

DI in a large scope of education is a pedagogical concept that cannot be separated from con-
textual factors, such as school culture and leadership, educational systems, and educational poli-
cies. The principal’s supports influence teachers in implementing flexible instruction within diverse
classrooms (Eikeland & Ohna, 2022). In Indonesia, the implementation of DI was established
through IC and facing global challenges in the digital era, there are several challenges between
expectations and realities (Rizaldi & Fatimah, 2020). Although the IC is implemented nationally,
particularly at grade 1 and grade 4 in the first year of implementation, the government encour-
ages the educational units to apply the curriculum according to their readiness. This has led to
various best practices in the implementation of the IC, including in DI practices in Islamic elemen-
tary schools (Habib et al., 2023).

In the digital era, teachers’ pedagogical expertise in designing digital-based learning is expected to
foster students’ independence and metacognitive skills. Educators must employ pedagogical approaches
aligned with the characteristics of 21st-century learners. One of the effective approaches is technology-
enhanced DI, which supports students’ learning needs in the digital era. Furthermore, the incorporation
of technology-enhanced learning is strategic to promote effective teaching practice (Dinçer, 2024). The
incorporation of technology into teaching and learning processes is not merely a tool but rather a fun-
damental component of the teaching process (Mishra & Mehta, 2017).

Technology integration can be an effective method to increase students’ engagement (Vahedi et al.,
2021) because it turns from a means of distraction into a valuable active learning. Integrating technol-
ogy into learning is a comprehensive way to place students in the right pathway in their learning.
Furthermore, teachers can harness technology to identify students’ learning progress and challenges to
determine appropriate intervention. Technology integration within DI is a critical component in imple-
menting inclusive learning to cater to students’ individual needs based on their strengths and weak-
nesses. The DI has its didactic starting points to fulfil students’ needs that shift a methodological
teaching from the one-size-fits-all model to a transformative pedagogy.

4 H. FARISIA ET AL.



Methods

Research approach

This study employed a multi-site phenomenological approach to gain an in-depth understanding of the
phenomenon within its natural context, particularly when there is a gap between the phenomenon and
its surroundings (Hasiara, 2018; Yin, 2011). As Creswell and David (2018) point out, phenomenological
research is a qualitative strategy intended to explore and understand the experiences of individuals or
groups related to certain phenomena. Through this multi-site research, researchers can understand phe-
nomena related to technology-based DI practices from various perspectives to find common patterns
and propositions from existing sites within Islamic primary school settings in East Java.

Participants

This study was conducted at five IPS with a minimum education index of 0.7 based on the data of edu-
cation indexed in East Java in 2024 (Central Bureau of Statistics, 2024). The sample size was determined
based on the recommendations of Braun and Clarke (2021), which suggest careful consideration in
determining sample size prior to data saturation. Two Islamic schools in an urban area and three Islamic
schools in a rural area were purposively selected based on the criteria of ‘good’ grade accreditation and
a preliminary interview in schools that have implemented DI through IC. The researcher, who acts as
facilitator of IC implementation in East Java, has identified the schools that meet the criteria. At the five
targeted IPS, the principals received an information sheet via email to seek their consent to participate.
Regarding research ethics, the participants were asked to read, complete, and sign an informed consent
form to ensure that they voluntarily agreed to participate in this study. They also deserved the right to
withdraw their participation from the study at any time without any consequences. All participant data
were anonymized and treated confidentially. In the email, the principals were informed to choose a
teacher for the first grade and fourth grade. The selected teachers should have met the criteria: (1) aged
between 25 and 45 years old, (2) have a minimum educational background of a bachelor’s in education,
(3) have experienced in applying DI for at least 3 years, and (4) have attended pedagogic learning train-
ing at least once. Primary data sources were obtained from in-depth interviews with 10 teachers and 5
principals from the five schools. Table 1 illustrates the demographics of the participants in this study.

School numbers 1–2 are from urban Islamic elementary schools; school numbers 3–5 are from Islamic
elementary schools in rural areas that have implemented DI in East java. Table 1 shows the demographic
profile of the participants. Of the fifteen participants, 60% were female, 40% were male, and no one
(0.0%) chose not to provide their gender. The participants were coded as T (Teacher) and P (Principal) to
ensure confidential and anonymization. Islamic primary schools in the urban areas were represented
with A and B, meanwhile C, D, and E for Islamic elementary schools in rural areas. The interview results
were transcribed into English, assisted by the DeepL free version. This research was undertaken follow-
ing ethical approval from the research committee of Universitas Negeri Malang (Contract Number:
No.23.2.1/UN32.14.2.8/LT/2024).

Data collection technique

Data collection involved in-depth interviews, documentation-DI lesson plan, and Focus Group Discussions
(FGDs). The interviews with participants from each IPS were conducted separately via Zoom, in two ses-
sions per participant, with each session lasting 30–45minutes on average. The interviews consisted of 14
core questions and additional questions to help clarify related topics. These 14 questions were organised
from five topic areas. Eight questions were tied to research questions related to the enactment of DI
according to Ann Tomlinson’s concept and six questions were related to the challenges that hindered the
implementation of technology-enhanced DI in IPS. The outline of the interview is in Table 2.

To gain valuable insights based on participants’ real experiences in implementing DI and identifying
the challenges of the technology absence in DI practices, the questions were developed from the five
domains of inclusive teaching practice of DI, they are: (1) collaboration and team work, (2) instructional
practice, (3) organizational practice, (4) social emotional and behavioural practices, and (5) progress
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determination (Lindner & Schwab, 2020). Meanwhile, the FGDs session lasted approximately 60minutes.
At the five targeted schools, the total number of teachers involved in DI practice was counted, included
ten teachers. Of the 10 teachers, 6 agreed to participate at FGDs, while the remaining four teachers
declined due to heavy workloads at their schools. Thus, the participants comprised five principals, 6
teachers, and 2 experts in the field of curriculum design and educational technology, bringing the total
sample size to 13 participants for the focus groups.

Data analyses technique

All the data from the interview sessions were audio recorded to recheck for bias or errors. For data ana-
lysis, we employed pattern coding and meaning-making strategies according to Miles and Huberman’s

Table 1. Demographic characteristics of the participant.
School Participant code Position Age Gender Educational background Teaching experienced Related training

A T1 Teacher grade 1 28 F Bachelor’s in education 6 years Curriculum
A T2 Teacher grade 4 30 F Bachelor’s in Islamic

Primary Teacher
Education (IPTE)

8 years Curriculum

A P1 Principal 26 F Bachelor’s in Islamic
Education (IE)

5 years Curriculum

B T3 Teacher grade 1 25 F Bachelor’s in IPTE 5 years Curriculum
B T4 Teacher grade 4 29 M Bachelor’s in IE 8 years Curriculum
B P2 Principal 36 F Bachelor’s in IPTE 10 years Curriculum
C T5 Teacher grade 1 41 F Bachelor’s in IE 15 years Curriculum
C T6 Teacher grade 4 35 F Bachelor’s in IPTE 10 years Curriculum
C P3 Principal 43 M Bachelor’s in IE 16 years Curriculum
D T7 Teacher grade 1 30 F Bachelor’s in IPTE 8 years Curriculum
D T8 Teacher grade 4 32 F Bachelor’s in IPTE 8 years Curriculum
D P4 Principal 35 M Bachelor’s in Islamic school

management
11 years Curriculum

E T9 Teacher grade 1 28 F Bachelor’s in IPTE 5 years Curriculum
E T10 Teacher grade 4 30 F Bachelor’s in IPTE 6 years Curriculum
E P5 Principal 36 M Bachelor’s in IPTE 12 years Curriculum

T: Teacher; P: Principals.

Table 2. The interview guideline questions.
No Aspect Indicators Elicitation questions

1 Collaboration and
team work

Building work
cooperatively with
other professionals
and stakeholder

1. What are the Institutional supports to succeed DI?
2. What problems do you face in enhancing technology-based learning

within DI practices?

2 Instructional practice Providing students
with insight into
the learning path
to follow

1. What does meaningful differentiation look like in a real classroom?
2. How do you address the different needs, readiness, interest, and abilities

of your students?
3. How do you adapt your teaching methods and materials to create a

more inclusive learning environment?
4. What are the technological problems in addressing instructional practice?

3 Organizational
practice

Arranging the setting
suit to the needs
of all students

1. What strategies have you used to create accessible learning materials
and activities?

2. What are the obstacles in utilizing information technology in
organizational practice?

4 Social emotional and
behavioural
practice

Building positive
classroom climate
and ensure that all
students get
equally occasion to
engage into
learning process.

1. What strategies do you use to encourage a positive classroom
environment where all students feel valued and included.

2. What challenges do you face in creating an inclusive and engaging
learning environment that respects diversity?

5 Determining progress Assessing and monitor
students’
performance and
achievement

1. How do you offer flexible assessments by allowing students to
demonstrate their knowledge in various ways

2. How do you use assessment data to inform your teaching and create a
more inclusive learning environment?

3. What factors that hindered the process of monitoring students’ learning
progress?

4. What are the challenging of using information technology as assessment
tools?

6 H. FARISIA ET AL.



concept (Miles et al., 2014). The whole process of analysis was carried out using Atlas.ti 9. The data ana-
lysis through Atlas.ti took four steps: (1) data organization, (2) code creation, (3) coding, and (4) relation-
ships and interpretation findings (Chapman et al., 2017). The analysis process started by organizing the
data to create codes. Coding can begin once all primary documents are uploaded. Then, we started cod-
ing by reading text and creating an open code, for example, ‘Large class size’. The next step was creat-
ing code families for organization and helping develop the structures and themes. Finally, the transcript
was analysed using content analyses to determine the number of times particular codes appeared and
co-occurrences to identify themes and make interpretations. The process of determining themes using
Atlas.ti 9 is in Table 3.

The data validity technique in this study used triangulation and a member check to ensure the trust-
worthiness of the findings. The triangulation techniques in this study were source triangulation (teach-
ers, principals, and educational supervisor), technique triangulation (interview and documentation), and
time triangulation (comparing and cross-checking data found with different approaches and times). The
other key stakeholders who can counterbalance potential institutional bias is Educational Supervisor (ES).
Data from ES is a comment and suggestion stated on the DI lesson plan as a check against the DI imple-
mentation. In the final stage, conclusions were drawn, and member checking was conducted by confirm-
ing the data with informants.

Findings

The enactment of DI as an inclusive teaching practice in Islamic primary schools

Differentiated learning practices in the IPS have been implemented since 2022. Various policies related
to the implementation of DI have also existed through Ministry of Religious Affairs Decree Number 347,
Year 2022, and Ministry of Religious Affairs Decree Number 450, Year 2024, related to the implementa-
tion of IC at Islamic schools. Nevertheless, the results of this study show that DI practices still vary, espe-
cially due to technological support factors, underscoring a critical shortfall that DI practice is largely
symbolic rather than substantive. The enactment of DI practice in this study related to collaboration and
team work shows that the school needs to underscore the incorporate of stakeholders.

Based on the interview results, navigating the support system through collaboration and team work
was limited. One principal stated,

Table 3. Process of generating code families (theme).

Codes Grouping codes Code families

Frequency
of code

families (%)

1. Challenges with class size
2. Challenges in identifying needs
3. Vary students’ characteristics
4. Challenges in adjusting time
5. Challenges in designing assessments
6. Constraints in accessing technology
7. Difficulties in monitoring learning progress
8. Insight-poor data
9. Difficulty in determining appropriate learning
10. Difficulty in providing flexible grouping
11. Lack of professional skills
12. Technology-illiterate teacher
13. Inadequate infrastructure
14. Incorporate with psychologist
15. Incorporate all stakeholders
16. Incorporate with parents
17. Internet connection problems
18. Lack of instruction
19. Lack of professional training
20. Unstructured learning
21. Uncontrolled learning
22. 22.Insufficient technological support

11. Lack of professional skills
12. Technology-illiterate teacher

Human resources
limitations

6.81%

1. Challenges with class size
2. Challenges in identifying needs
3. Vary students’ characteristics
10. Difficulty in providing flexible grouping

Large class size 28.40%

4. Challenges in adjusting time
7. Difficulties in monitoring learning progress
8. Insight-poor data

Bias students’
learning
progress

10.22%

5. Challenges in designing assessments
9. Difficulty in determining appropriate learning
20. Unstructured learning
21. Uncontrolled learning

Tiered assessment
and learning

13.63%

6. Constraints in accessing technology
7. Difficulty in assessing technology
23. Insufficient technological support
17. Internet connection problems
18. Lack of instruction

Technology for DI 22.72%

13. Inadequate infrastructure
19. Lack of professional training
14. Incorporate with psychologist
15. Incorporate all stakeholders
16. Incorporate with parents

Institutional
supports

18.18%

COGENT EDUCATION 7



At the beginning of the school year, the school always conducts an initial assessment to compile a student
profile. The results of the mapping are given to each classroom teacher to be used as a reference in
designing learning. However, due to time constraints, the mapping conducted by the school is limited only to
students’ academic abilities. To support this initial assessment activity, schools need to involve psychologists
related to learning preferences assessment and the assistance of school administrators

(P3). This situation captures a fact that the school needs to underscore effective collaboration among
key stakeholders to ensure that each student receives the necessary academic and personal growth sup-
port. Another principal reported that teachers also needed to incorporate all stakeholders to support
technology enhancement (P5). Regarding the instructional practice, most teachers in an urban area tried
to incorporate technology into learning. For example, school A has often utilized various learning resour-
ces, such as videos and using Microsoft 365 platform for asynchronous learning, notably during the
Covid-19 pandemic. Meanwhile, the use of technology for assessing students’ learning progress is lim-
ited, as all the sample teachers reported that they have not been able to utilized technology to conduct
assessments and identify students’ learning progress.

A qualitative analysis of the data from document observation results revealed that all teachers pre-
pared a lesson plan with DI, however, some of them saw it as ‘fake differentiation’. One teacher we
interviewed uses the term ‘fake differentiation’ to describe teaching practices that ‘seem like DI (T6), but
only at the surface level. The teacher designs DI, but fails to offer all students access to equitable DI.
Based on the DI lesson plans, it is found that the teacher designed a differentiated learning based on
the information of students’ learning profiles in the introduction. However, the teacher does not give
students choices, board or tiered instruction that suits the pre-assessment. An instructional plan explains
how to cater to students’ learning needs through the differentiating process, yet it still falls short in cap-
turing the differentiated contents and products. The formula of formative assessment was not stated
explicitly, and there was no elaboration of technology used for the learning process. Teachers developed
a similar assessment for all the students. Based on the ES notes, the DI lesson plan at school A shows
that the pre-assessments’ results have not correlated to a meaningful learning experience. Assessment
and the learning design is separable, moreover in differentiating content and product. The ES suggests
the teacher to use varied resources to differentiated content and giving multiple modes of assessment.

Teachers implemented DI by organizing students to work in groups. Teachers faced difficulty in
engaging an effective grouping because of large class sizes with more than 30 students. Consequently,
the inclusivity promised in DI learning remains largely symbolic, rather than being fully realised in prac-
tice. Teachers faced difficulties assembling flexible grouping in students’ zones that diverged. As one
teacher in school E (T5) revealed, she tried grouping with various patterns. First, the teacher formed
homogeneous groups of students. Through this grouping model, the teacher found that much of the
teacher’s time was consumed in assisting the middle and low ability groups. Meanwhile, students with
high ability categories received less attention because they were more independent. Nevertheless, after
the lesson, the teacher felt guilty for ignoring the high-ability students, which means that the teacher
has not provided balanced services for each child with each of their strengths. Finally, the teacher tried
heterogeneous grouping by implementing peer coaching. Through this grouping, the middle and low
ability students tended to just mimic and agree with their friends’ ideas, so that the teacher felt that
these children had not actually learned anything. Finally, the teacher tried grouping based on close
friendship. In this situation, the students’ communication was more interactive and the group dynamics
worked well. The teacher said, ‘I think this is the most successful grouping model. Students are moti-
vated to complete their assignments and help each other to get out of class on time’ (T5). Another
teacher said that the group model that is often used is the homogeneous model with the consideration
that it is easier for the teacher to provide assistance and assignments to students.

Regarding to the implementation of DI, almost teachers do not follow up the results of assessment
for learning. The research finding shows that eight out of ten teachers never give feedback on what
areas students need to be improved, as it is stated by one teacher (T8),

Some of the most time-consuming in implementing DI is that teachers need a long time to prepare pre-
assessment, map the students’ academic competencies, and use assessment as feedback for better learning.
Whereas, teachers should build a positive classroom climate and ensure that all students get an equal
opportunity to engage in the learning process.
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Challenges of DI implementation in Islamic primary schools

The development of DI-based learning in IPS faces significant challenges due to issues related to the
readiness of human resources. The obstacles experienced by teachers are the lack of training and men-
toring in managing DI learning, leading to further complications in implementing the principles of DI.
Teachers also face difficulties in utilising technology in learning. Many teachers stated that they were
unprepared to conduct pre-assessment, making it difficult to address students’ learning needs.
Additionally, identifying and classifying the students’ learning needs for large class settings are further
exacerbated, that make DI practice become more difficult.

Another obstacle is the lack of adequate experience among teachers, particularly in dealing with
tiered assignments and teaching-learning process. Teachers often spend long time conducting assess-
ments because the absence of a system that supports the process of identifying and classifying students’
learning needs. A teacher from an Islamic primary school in an urban area stated,

Even though I have conducted pre-assessments, I am not sure that the results of these assessments really
help me determine the appropriate learning for students. Likewise, when I conduct formative assessments, I
do not have a complete data describing students’ learning progress, thus I am unsure that the learning
intervention has progressed well (T1).

Some teachers said that they faced difficulties in preparing different assessments for all subject
contents, ‘It is very difficult to make different assessments for each learning objective. Six out of ten
teachers reported that it was difficult to prepare multiple modes of assessment. There are so many
learning goals and students are diverse, thus, administering and scoring assessments are time con-
suming’ (T2).

The complexity of data analyses can leave teachers with insight-poor data. As a result, the students
are at risk of receiving inappropriate educational intervention. As one of the teachers said, ‘When I con-
duct formative assessments, I do not have complete data describing students’ learning progress so I am
not sure that the learning improvements have helped students learn at their own pace’ (T3). The princi-
pal reinforced this fact: ‘Based on the results of supervision, teachers still have difficulty in identifying
students’ needs, difficulty in applying formative assessments, and differentiating learning. I think the
teachers believe that they have implemented differentiated instruction, nonetheless, teachers should be
more professional’ (P1).

The analysis of FGDs’ results revealed that one of the main factors hindered the practice of DI is chal-
lenges in adjusting time management because of teachers’ over-extended schedules and difficulty in
designing and implementing assessment effectively. One teacher (T2) states that, ‘I often get stuffed of
teaching time because I am a classroom teacher. This situation makes me lack of reflecting teaching
practice. Furthermore, designing and collecting data assessment is not easy’. Another participant con-
firms that designing and implementing assessment appropriately is time consuming, particularly, if the
teacher teaches in a large class size. This condition happens to teacher in the rural area because almost
the class consist of 30 students and more. T4 says, ‘Preparing and implementing assessment to capture
students’ learning readiness could not completed effectively. This situation impact to teachers’ ability to
modify instruction effectively’. Based on the FGDs, the theme ‘tiered assessment and learning’ has
emerged as one of the key themes in this research.

Another condition that occurs in the classroom is that when the teacher focuses on the middle and
low groups, the teacher gives more challenging tasks to students with high abilities. However, in certain
schools, there are still groups of students who have finished working earlier than their friends. This is
because students learn and work at different speeds, while the teacher gives the same time allocation
to the same assignment. As a result, high-ability students who can complete activities quickly have to
wait, while low-ability students will rush and leave certain activities unfinished. These findings highlight
the various problems that arise related to the practice of DI in IPS.

Another problem that arises in the practice of DI in the IPS in this study is inadequate teaching and
learning resources. The practice of modifying tasks, such as lowering the difficulty level, needs advanced
resources. The lack of adequate learning resources limits students’ ability to adapt to learning tasks.
Figure 1 illustrates the main barriers faced by teachers in implementing DI in IPS.
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On Figure 1, It seems that the barriers identified include the readiness of human resources, teachers’
difficulties in identifying students’ learning needs, inadequate institutional support, large class sizes, chal-
lenges in tiering learning with assessment, and inadequate teaching and learning resources.

The results of this study reveal a significant gap in the provision of technology for learning. Among
the five Islamic education institutions that implement DI, only two institutions have begun to utilize
technology in learning. However, the use of technology is limited and has not helped teachers imple-
ment effective and structured DI learning. For example, school A has often utilized various learning
resources such as PPT, videos, and utilized Microsoft 365 platform for asynchronous learning. However,
teachers have not been able to utilize technology to conduct assessments and identify students’ learn-
ing progress. The findings from this study are crucial in understanding DI practices that utilize technol-
ogy in Islamic education institutions. The study identified two types of schools, they are: Islamic primary
schools in urban areas with easier access to technology and Islamic primary schools in rural areas with
limited resources and access to technology. Table 4 below outlines the gaps of technology-enhanced DI
in the IPS setting.

Islamic primary schools in urban areas, with educational institutions located in the educational institu-
tion in the centre of the city, adequate internet network access, and the availability of software plat-
forms such as Microsoft 365, face challenges related to teacher professionalism in utilising technology
for learning. Besides, all the learning is implemented synchronously, which limits students’ access to
available learning materials on digital platforms. This suggests that an adequate educational technology

Figure 1. The network view of challenges in implementing DI within Islamic primary school.
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should be supported by sufficient professional skills. One of the school principals stated, ‘Numerous
teachers face difficulties in utilising technology for learning because of a lack of information and
technology skills. Even though, the institution provides high-speed connection and learning software
application, it is useless’ (P2). Another principal stated that teachers faced difficulties in applying
technology-based assessment, ‘Based on the supervision, teachers get confused in arranging and identi-
fying students’ learning progress. It takes time and they are not able to utilize technology to make it
easier’ (P1). Two of the principals stated that the factor that hindered teachers in utilizing technology for
designing multiple modes of assessment is a lack of skills.

Meanwhile, Islamic primary schools in rural areas, which have also been implementing DI since the
implementation of the IC in Indonesia, are constrained by inadequate resources, such as the unavailabil-
ity of various learning platforms, limited internet network access, and limited teachers’ ability to utilize
technology. One participant remarked, ‘Some teachers in our school who are over 40 years old have lim-
ited mastery of technology, so it is still difficult to utilize various ICT-based learning resources and con-
duct assessments using applications’ (P3). Even though the teachers have joined curriculum training,
they stated that the training material was less focused on integrating technology for DI. The topic
mainly covers how to design an institutional curriculum, designing DI, and designing a modul for the
projek pelajar Pancasila (Pancasila student project). Teachers in the urban area may have accessible learn-
ing resources. On the other hand, teachers in a rural area may lack of instructional learning resources, as
stated, ‘For the urban city, it may be very effective to utilize technology in learning. However, in a rural
area, we are often constrained by the internet connection because the school is in the remote area.
Moreover, the students are also unfamiliar with the online-assessment features, which may difficult to
implement’. Another principal stated that teachers faced constraints in accessing technology, curriculum
support, and a lack of professional development. Three of five principals reported that they needed a
supporting system to tackle this problem (P3, P4, P5).

Discussion

DI as an inclusive teaching practice with the absence of technology

The implementation of DI in Indonesia plays a strategic role in improving the quality of education by
addressing the students’ needs, moreover, in a situation that Indonesia has been characterized as a

Table 4. The gaps of technology-enhanced DI practices within islamic primary schools.
Theme Rural schools Urban schools

Human resources limitations Online learning platforms such as Microsoft 365
and Google Classroom are available but
have not been fully utilized by teachers.

Various learning platforms are not yet available to
support students’ learning. Moreover, most
teachers are technology illiterate, therefore,
they still need to learn a great deal about
utilizing ICT-based media to support learning.

Large class-size Large class sizes with an average 15–25
students. The students’ diverse backgrounds,
lead to further complications in providing
appropriate interventions.

Large class sizes with more than 30 students.
Teachers face difficulty in engaging an effective
grouping which students may learn based on
common interests, academic balance, learning
preferences, and they can get along together in
grouping.

Bias students’ learning progress Teachers have conducted pre-assessments and
formative assessments but they face
difficulties in identifying students’ abilities to
determine appropriate learning interventions
for the next steps.

Teachers face challenges in adjusting the time for
assessment and identifying students’ learning
progress. It may result in rich-data but insight
poor data for learning.

Tiered assessment and learning Teachers face difficulties in tailoring to
students’ needs that cause inequity in DI
practice.

Teachers get difficulties in tailoring students’ need
that cause inequity in DI practice.

Inadequate teaching and
learning resources

There are adequate teaching and learning
resources, but teachers need to increase
their capacity in integrating the resources to
address students’ needs.

Lack of teaching resources including teaching aids,
visual aids, adaptive technologies, and a slower
internet connection that could hinder students’
learning. Inaccessible school facilities and
infrastructures.

Lack of institutional support Lack of professional training. Lack of internet connectivity, slow internet speeds,
and the absence of essential technology
devices.
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multi-cultural country. Unfortunately, these research findings show that the implementation of DI faces
challenges in the absence of technology, that leads to inadequate inclusive learning. This research is
coherent with the previous research that the integration of technology in education, including the
implementation of DI in Indonesia, is still at an early stage (Nurjanah et al., 2024).

One study reported that the practice of DI was complex and required a variety of learning resources
(Benjamin, 2014). Furthermore, the implementation of DI requires rigid lesson planning and adequate resour-
ces (Hikmahwan et al., 2025). Based on the lesson plan document analysis, almost all lesson plans show that
the results of pre-assessment are separable from the tier instruction. It is challenging to adjust the assess-
ment results and learning instructions. As it is found in the previous research that the assessment process
and scoring the results is time consuming and difficult to implement (Mills et al., 2014). Therefore, using
technology to differentiate instruction is pivotal to alleviate some of the burden (Hayati & Ushalli, 2024).

Another aspect of pedagogical foundations of the DI is social emotional and behavioural practices that
involve how teachers encourage a positive classroom environment by engaging students’ participation and
giving constructive feedback and clear instruction (Pozas et al., 2020). This research finding shows that
almost teachers have not given constructive feedback for formative assessment. Whereas, at the DI practice,
it is pivotal to improve the quality of learning. The teacher’s attitudes during teaching and learning take a
pivotal role in their inclusive instructional practice. During the learning process, assessment for learning,
also known as formative assessment, is necessary to act upon the feedback to modify better teaching and
learning (Van der Kleij et al., 2015). Another research depicts that formative assessments are designed to
align with an expected learning progression (Y. Yin et al., 2014). Formative assessment enhances more
interactive lessons (Westbroek et al., 2020). A formative assessment is a powerful way to enhance students’
achievement because it alerts students to check and see where they are. At the end of the lesson, students
check their achievement of learning goals through a summative test (Hamm & Adams, 2013). Therefore, DI
practice should refer to the assessment as a key to determining teaching and learning activities.

The development of DI in this research is based on a constructivist learning theory, which explains
how humans construct knowledge through their interactions with the world around them. Therefore,
students’ participation, interaction, collaboration, and engagement are the main foundations of the con-
structivist learning theory (Eppard & Rochdi, 2017). Research on constructivist pedagogy has underscored
the transformative pedagogy for fostering students’ potentials.

Challenges of DI implementation in Islamic primary schools

This study illuminates how the absence of technology hinders the true practice of DI in Islamic primary
school settings. The shortage of technology used remains an obstacle for teachers and students in DI
practice in the classroom. One of the greatest challenges of DI is that it requires up-to-date information
on students’ readiness to engage students in the teaching and learning process based on their learning
needs. Whereas, students learn best when they are engaged on their learning pathway (El-Sabagh, 2021;
Jiang & Peng, 2023). The integration of educational technology can provide systematic feedback to
address an appropriate learning intervention (F€orster et al., 2018; Wright et al., 2018). It is much easier
for teachers to find resources that support students’ learning needs at the right level. Advances in
technology-enhanced DI help teachers tackle the DI-work problem and automate some of the most
time-consuming tasks in the assessment process. The utilization of technology-enhanced DI offers vari-
ous benefits and challenges for students and teachers. The findings showing that teachers’ difficulty in
implementing technology-enhanced DI is a challenge in the digital era learning are the foundational
driver, and technology can be a great accelerator.

The integration of technology into DI, offers a personalized instruction for students, assesses students’
progress, and creates engaging learning experiences (Lee et al., 2019; Nkomo et al., 2021). As empha-
sized by Krishan and Al-Rsa’i (2023), the technology use increases students’ motivation by providing
learning resources. The use of diverse learning resources is one form of content differentiation, allowing
students to experience varied learning approaches. Therefore, creating technology-enabled and person-
alized learning environments that focuses on students’ learning is pivotal.

This study also highlights the effectiveness of DI within Islamic primary school settings that depends on
institutional support which provides adequate infrastructure and professional human resources. Teachers’
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ability in implementing effective classroom management, differentiating methods of teaching, content,
and evaluation through technology-use has attracted students’ attention and helped students learn at
their own pace (Krishan & Al-Rsa’i, 2023). In contrasts, the lack of professional training in teaching and
learning among teachers further complicates the practice of high-qualified DI. This study highlights that a
lack of specialised training related to technology-enhanced learning impact to teachers’ capability in utiliz-
ing technology for learning. Therefore, institutional support should emphasize a professional development
that contextually relevant to empower educators in implementing technology within DI practices.

Another challenge that arises is the human resources readiness, especially teachers over forty
years old. The application of new educational technology remains an obstacle for educators and stu-
dents at the Islamic primary schools because they are not familiar with the use of technology for
learning. In this situation, technology adaptation is needed to optimize the teaching and learning
(Haleem et al., 2022). Furthermore, the large student-to-teacher ratios observed among Islamic pri-
mary schools hinder the capacity of educators to manage the class well. One published research
highlighted that large class sizes enacted specific ways in teaching strategies than larger classes
because it restricted teachers’ ability to modify instruction effectively (M. C. Wright et al., 2019). In
this situation, technology plays a pivotal role in promoting inclusive instruction. Effective instruction
promotes inclusivity, considering how various students can engage with ideas differently based on
their background and culture.

Moreover, technology may accelerate the DI teaching and learning process. For example, grouping
students to meet the various learning needs becomes a lot of work. Through educational technology,
teachers can recommend groups of students in similar zones for a proportion of the time. The evalu-
ation process is also more structured by engaging all students in a dynamic teaching and learning pro-
cess (Deunk et al., 2018; Smale-Jacobse et al., 2019). These results reveal that investment in educational
technology infrastructures is an important step to transform pedagogical approach.

In contrast, the absence of technology-enhanced learning can hinder the effectiveness of any inter-
ventions of transformative pedagogy and reduce the overall quality of DI practice. Educational technol-
ogy integration provides an environment for students to encourages personalized learning (Schmid
et al., 2022). With constructivist as a pedagogical basis, technology used constructively as pedagogical
tools to give students opportunity to learn on their pathway (Abedi, 2024). To provide students’ learning
pathway, a successful DI should be practiced as one of the effective teaching strategy. According to Ann
Tomlinson, DI instead of identifying students’ profile to define a set instructional path that cater to stu-
dents’ learning needs (Tomlinson & Imbeau, 2010). DI is a continues cycle evaluating needs, planning,
and delivering instruction by differentiating content, process, and product around those needs, and re-
evaluating progress to start the cycle over again (Tomlinson, 2014). While teachers must be engaged in
this process, utilizing technology to differentiate instruction can hinder the challenge of DI practices,
especially when it comes into large size class and problems in saving time. When DI accommodates stu-
dents’ learning needs, students’ outcome was improved (Hendel, 2022).

In contrast, one study published that decreasing of students’ cognitive load could be an important
issue for mobile learning as one of the technology-based learning. The utilizing of mobile learning
placed students in a more complex learning situation that potentially reduce students’ concentration in
learning (Chu, 2014). This previous finding also shows another challenging issue to propose an appropri-
ate technology-enhanced learning. From this case, it can be underscored that the function of technology
to improve an effective learning and support an active learning environment could not be separated
from the instructional practice, deals with how teachers facilitate teaching and learning process.
Technology plays a pivotal role in transforming education by providing self-paced learning experiences
and encouraging education to be accessible in remote areas. The existence of technology within DI
practice addresses flexibility and facilitates limited access learning in a rural area. Therefore, it is pivotal
to create inclusive learning environments through technology-enhanced DI.

Conclusion

This research reveals significant deficiencies in teachers’ proficiency in the urban area that impact their
ability to integrate technology into DI effectively. Meanwhile, inadequate learning resources and
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technological support from institutions in rural areas become significant challenges. This situation hin-
ders the technology integration into DI practice within IPS in Indonesia. To truly embody the principles
of DI, there must be a supporting system that provides adaptive learning to cater to students’ learning
needs. The adaptation of technology-enhanced learning in diverse learning situations is inevitable for
building inclusive learning.

However, it is important to acknowledge certain limitations in order to contextualize the findings and
to inform future research. Firstly, the purposive number of participants, comprising only Islamic schools
represented urban and rural areas, is not meant to generalize this conclusion to a bigger context of
regular schools in Indonesia. Future research should capture a broader range of technology-enhanced
learning in DI practices in any situation to identify the richer complexity of DI practice and how the sup-
porting system tackles the problems. Secondly, the data collection methods have not gathered data
from a classroom observation. Therefore, further research can use broader context and gather data using
different research methods, such as classroom observation and surveys to deepen the contextual
insights.

Additionally, this study focused on assessing technology used in the DI practice, utilizing data from
experienced teachers. Therefore, future research can apply a comparative case study to investigate the
technology towards DI among novice teachers and experienced teachers. Further research could also
examine teachers’ self-efficacy in implementing technology in new pedagogy learning to capture a more
complete landscape of technology-enhanced learning.

This research suggests that advances technology tools help teachers tackle the DI-work problem
and create an adaptable learning experience. The utilization of technology in urban areas illustrates
that the availability of technology should be supported by professional human resources.
Meanwhile, schools in rural areas should ensure the availability of technological infrastructure to
support learning. This study contributes to existing research that effective teaching in today’s class-
rooms often means differentiating instruction based on student’s needs and technology can provide
domain maps and potential learning pathways. These insights provide a practical recommendation
for Islamic educational institutions in implementing technology-enhanced DI to address the stu-
dents’ learning needs, foster inclusion, and improve student’s academic performance. In policy set-
ting, this study provides valuable implications for stakeholders to promote constructive practices in
learning by advancing continuous teachers’ professional pedagogical skill and distributing techno-
logical infrastructure across schools in Indonesia.
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Dinçer, S. (2024). Bridging the gap in technology integration in education: An examination of science teachers’ com-
petencies and needs. Journal of Turkish Science Education, 21(4), 620–634. https://doi.org/10.36681/tused.2024.033

Ebenezer, K., & Arko, A. D. (2020). Teachers pedagogical practices Vis-A-Vis academic achievement of seniorhigh
school students in Ada East district, Ghana. International Journal of Social Science and Human Research, 03(12).
386–393. https://doi.org/10.47191/ijsshr/v3-i12-04

Eikeland, I., & Ohna, S. E. (2022). Differentiation in education: A configurative review. Nordic Journal of Studies in
Educational Policy, 8(3), 157–170. https://doi.org/10.1080/20020317.2022.2039351

El-Sabagh, H. A. (2021). Adaptive e-learning environment based on learning styles and its impact on development
students’ engagement. International Journal of Educational Technology in Higher Education, 18(1), 1–24. https://doi.
org/10.1186/S41239-021-00289-4/FIGURES/9

Eppard, J., & Rochdi, A. (2017). A framework for flipped learning [Paper presentation]. Proceedings of the 13th
International Conference on Mobile Learning 2017, ML 2017 (pp. 33–40).

Farisia, Hernik, Preliminary Observation, Unpublished Raw Data, 2024
Fauziyah, P. Y., Mustadi, A., Hidayat, R., & Rofiki, I. (2024). Bibliometric analysis of research developments on differentiated

instruction. European Journal of Educational Research, 13(3), 1421–1439. https://doi.org/10.12973/eu-jer.13.3.1421
F€orster, N., Kawohl, E., & Souvignier, E. (2018). Short- and long-term effects of assessment-based differentiated read-

ing instruction in general education on reading fluency and reading comprehension. Learning and Instruction, 56,
98–109. https://doi.org/10.1016/j.learninstruc.2018.04.009

COGENT EDUCATION 15

https://doi.org/10.1007/S40692-023-00296-6/TABLES/2
https://doi.org/10.4236/jss.2023.112007
https://doi.org/10.31538/ndh.v9i1.4542
https://doi.org/10.31538/ndh.v9i1.4542
https://doi.org/10.4324/9781315730240
https://doi.org/10.4324/9781315730240
https://doi.org/10.33902/JPR.202320544
https://doi.org/10.70177/ijlul.v2i3.1378
https://doi.org/10.4324/9781315854137
https://doi.org/10.4324/9781315854137
https://doi.org/10.3102/0091732X18821130
https://doi.org/10.1080/2159676X.2019.1704846
https://doi.org/10.1080/2159676X.2019.1704846
https://malangkota.bps.go.id/id/statistics-table/2/NTE1IzI=/indeks-pendidikan-menurut-kabupaten-kota-di-jawa-timur.html
https://malangkota.bps.go.id/id/statistics-table/2/NTE1IzI=/indeks-pendidikan-menurut-kabupaten-kota-di-jawa-timur.html
https://doi.org/10.1177/1473325016650513
https://www.jstor.org/stable/jeductechsoci.17.1.332
https://www.jstor.org/stable/jeductechsoci.17.1.332
https://uk.sagepub.com/en-gb/asi/research-design/book255675
https://doi.org/10.1016/j.edurev.2018.02.002
https://doi.org/10.36681/tused.2024.033
https://doi.org/10.47191/ijsshr/v3-i12-04
https://doi.org/10.1080/20020317.2022.2039351
https://doi.org/10.1186/S41239-021-00289-4/FIGURES/9
https://doi.org/10.1186/S41239-021-00289-4/FIGURES/9
https://doi.org/10.12973/eu-jer.13.3.1421
https://doi.org/10.1016/j.learninstruc.2018.04.009


Godor, B. P. (2021). The many faces of teacher differentiation: Using Q methodology to explore teachers preferences
for differentiated instruction. The Teacher Educator, 56(1), 43–60. https://doi.org/10.1080/08878730.2020.1785068

Goyibova, N., Muslimov, N., Sabirova, G., Kadirova, N., & Samatova, B. (2025). Differentiation approach in education:
Tailoring instruction for diverse learner needs. MethodsX, 14, 14, 103163. https://doi.org/10.1016/J.MEX.2025.103163

Habib, H., Eliyah, E., & Hasanah, M. (2023). Implementation and Issues of the Merdeka Curriculum. Journal of
Education, Economics, and Technology, 1(1), 24–32. https://doi.org/10.37567/cosmos.v1i1.28.

Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022). Understanding the role of digital technologies in education:
A review. Sustainable Operations and Computers, 3, 275–285. https://doi.org/10.1016/j.susoc.2022.05.004

Hamm, M., & Adams, D. (2013). Activating assessment for all students: Differentiated instruction and informative meth-
ods in math and science (2nd ed.). Rowman & Littlefield Education.

Hasiara, L. O. (2018). Penelitian Multi Kasus dan Multi Situs. International Research and Development for Human
Beings.

Hayati, N., & Ushalli, E. (2024). Digital transformation in islamic education: Integrating AI and machine learning for
personalized learning in madrasah. Journal of Scientech Research and Development, 6(2), 95–110. https://doi.org/10.
56670/jsrd.v6i2.528

Hendel, R. J. (2022). A transdisciplinary approach to differentiated instruction. Journal of Systemics, Cybernetics and
Informatics, 20(1), 65–85. https://doi.org/10.54808/JSCI.20.01.65

Hidayati, D., Nurhikmah, N., & Rochmah, S. N. (2023). Technology readiness of madrasah ibtidaiyah teachers in the
learning process. Jurnal Cakrawala Pendas, 9(3), 496–509. https://doi.org/10.31949/jcp.v9i3.5189

Hikmahwan, B., Yuniarti, D. A. F., Putra, B. J. M., Fu’adi, A., & Nugroho, B. Y. (2025). Digital differentiated learning: A
web-based educational innovation for pacitan. International Journal of Multi Discipline Science (IJ-MDS), 8(1), 1–10.
https://doi.org/10.26737/ij-mds.v8i1.6317

Hogan, M. R. (2014). Differentiated instruction in a standards-based middle school science classroom [Walden
University]. https://scholarworks.waldenu.edu/dissertations

Ismajli, H., & Morina, I. I. (2018). Differentiated instruction: Understanding and applying interactive strategies to meet the
needs of all the students. International Journal of Instruction, 11(3), 207–218. https://doi.org/10.12973/iji.2018.11315a

Jacobse, A. E. S., Meijer, A., Helms-Lorenz, M., & Maulana, R. (2019). Differentiated instruction in secondary education:
A systematic review of research evidence. Frontiers in Psychology, 10, 1–23. https://doi.org/10.3389/FPSYG.2019.
02366/XML/NLM

Janssen, J., & Kirschner, P. A. (2020). Applying collaborative cognitive load theory to computer-supported collabora-
tive learning: Towards a research agenda. Educational Technology Research and Development, 68(2), 783–805.
https://doi.org/10.1007/s11423-019-09729-5

Jiang, Y., & Peng, J. E. (2023). Exploring the relationships between learners’ engagement, autonomy, and academic
performance in an english language MOOC. Computer Assisted Language Learning, 38(2), 1–26. https://doi.org/10.
1080/09588221.2022.2164777

Karst, K., Bonefeld, M., Dotzel, S., Fehringer, C. O. F., & Steinwascher, M. (2022). Data based differentiated instruction:
The Impact of standardized assessment and aligned teaching material on students’ reading comprehension.
Learning and Instruction, 79, 101597. https://doi.org/10.1016/j.learninstruc.2022.101597

Kementerian Agama RI. (2025). Rekapitulasi Data Pendidikan https://emis.kemenag.go.id/emis-dashboard?secure=
3b7hilEZSHwSD/LLVYph5ftKFgvAhe7Iwn/5Ije3fTGxsNxa6xUn3b8u2oAzw3eC

Khan, N., Sarwar, A., Chen, T. B., & Khan, S. (2022). Connecting digital literacy in higher education to the 21st century
workforce. Knowledge Management & E-Learning: An International Journal, 14(1), 46–61. https://doi.org/10.34105/j.
kmel.2022.14.004

Krishan, I. K., & Al-Rsa’i, M. (2023). The effect of technology-oriented differentiated instruction on motivation to learn
science. International Journal of Instruction, 16(1), 961–982. https://www.e-iji.net/dosyalar/iji_2023_1_53.pdf https://
doi.org/10.29333/iji.2023.16153a

Lee, J., Song, H. D., & Hong, A. J. (2019). Exploring factors, and indicators for measuring students’ sustainable
engagement in e-learning. Sustainability, 11(4), 1–12. https://doi.org/10.3390/su11040985

Lindner, K. T., & Schwab, S. (2020). Differentiation and individualisation in inclusive education: A systematic review
and narrative synthesis. International Journal of Inclusive Education, 1–21. https://doi.org/10.1080/13603116.2020.
1813450

Miles, M. B., Huberman, A. M., & Salda~na, J. (2014). Qualitative data analysis: A methods sourcebook and the coding
manual for qualitative researchers. Thousand Oaks.

Mills, M., Monk, S., Keddie, A., Renshaw, P., Christie, P., Geelan, D., & Gowlett, C. (2014). Differentiated learning: From
policy to classroom. Oxford Review of Education, 40(3), 331–348. https://doi.org/10.1080/03054985.2014.911725

Mishra, P., & Mehta, R. (2017). What we educators get wrong about 21st-century learning: Results of a survey.
Journal of Digital Learning in Teacher Education, 33(1), 6–19. https://doi.org/10.1080/21532974.2016.1242392

Moye, J. N. (2019). Learning differentiated curriculum design in higher education. Emerald Publishing Limited. https://
doi.org/10.1108/9781838671143

Najmi, N., Rofiq, M. H., & Maarif, M. A. (2021). The effect of cooperative learning model type of Teams Games
Tournament (TGT) on student’s learning achievement. At-Tarbiyat:Jurnal Pendidikan Islam, 4(2). 246–258. https://
doi.org/10.37758/jat.v4i2.291

16 H. FARISIA ET AL.

https://doi.org/10.1080/08878730.2020.1785068
https://doi.org/10.1016/J.MEX.2025.103163
https://doi.org/10.37567/cosmos.v1i1.28
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.56670/jsrd.v6i2.528
https://doi.org/10.56670/jsrd.v6i2.528
https://doi.org/10.54808/JSCI.20.01.65
https://doi.org/10.31949/jcp.v9i3.5189
https://doi.org/10.26737/ij-mds.v8i1.6317
https://scholarworks.waldenu.edu/dissertations
https://doi.org/10.12973/iji.2018.11315a
https://doi.org/10.3389/FPSYG.2019.02366/XML/NLM 
https://doi.org/10.3389/FPSYG.2019.02366/XML/NLM 
https://doi.org/10.1007/s11423-019-09729-5
https://doi.org/10.1080/09588221.2022.2164777
https://doi.org/10.1080/09588221.2022.2164777
https://doi.org/10.1016/j.learninstruc.2022.101597
https://emis.kemenag.go.id/emis-dashboard?secure=3b7hilEZSHwSD%2FLLVYph5ftKFgvAhe7Iwn%2F5Ije3fTGxsNxa6xUn3b8u2oAzw3eC
https://emis.kemenag.go.id/emis-dashboard?secure=3b7hilEZSHwSD%2FLLVYph5ftKFgvAhe7Iwn%2F5Ije3fTGxsNxa6xUn3b8u2oAzw3eC
https://doi.org/10.34105/j.kmel.2022.14.004
https://doi.org/10.34105/j.kmel.2022.14.004
https://www.e-iji.net/dosyalar/iji_2023_1_53.pdf
https://doi.org/10.29333/iji.2023.16153a
https://doi.org/10.29333/iji.2023.16153a
https://doi.org/10.3390/su11040985
https://doi.org/10.1080/13603116.2020.1813450
https://doi.org/10.1080/13603116.2020.1813450
https://doi.org/10.1080/03054985.2014.911725
https://doi.org/10.1080/21532974.2016.1242392
https://doi.org/10.1108/9781838671143
https://doi.org/10.1108/9781838671143
https://doi.org/10.37758/jat.v4i2.291
https://doi.org/10.37758/jat.v4i2.291


Nawas, A., Darmawan, I. G. N., & Maadad, N. (2024). Sekolah versus madrasah: navigating the varied effects of multi-
level factors on student english reading performance. School Effectiveness and School Improvement, 35(4), 413–
456. https://doi.org/10.1080/09243453.2024.2380673

Nja, C. O., Orim, R. E., Neji, H. A., Ukwetang, J. O., Uwe, U. E., & Ideba, M. A. (2022). Students’ attitude and academic
achievement in a flipped classroom. Heliyon, 8(1), 1-14. https://doi.org/10.1016/j.heliyon.2022.e08792

Nkomo, L. M., Daniel, B. K., & Butson, R. J. (2021). Synthesis of student engagement with digital technologies: A
systematic review of the literature. International Journal of Educational Technology in Higher Education, 18(34), 1–26.
https://doi.org/10.1186/S41239-021-00270-1/FIGURES/3

Nurjanah, S., Martaputri, N. A., Febrian, P. A., Sutrimo, M. S., & Seran, D. S. F. (2024). Bridging the gap: A bibliometric
analysis of differentiated learning research in indonesia and global contexts. Journal of Research and Educational
Research Evaluation, 13(2), 190–209. http://journal.unnes.ac.id/sju/index.php/jere

Pit-Ten Cate, I. M., Markova, M., Krischler, M., & Krolak-Schwerdt, S. (2018). Promoting inclusive education: The role of
teachers’ competence and attitudes. Insights into Learning Disabilities, 15(1), 49–63. www.ldworldwide.org

Pozas, M., Letzel, V., & Schneider, C. (2020). Teachers and differentiated instruction: Exploring differentiation practices
to address student diversity. Journal of Research in Special Educational Needs, 20(3), 217–230. https://doi.org/10.
1111/1471-3802.12481

Pozas, M., & Letzel-Alt, V. (2023). Teacher collaboration, inclusive education and differentiated instruction: A matter
of exchange, co-construction, or synchronization? Cogent Education, 10(2), 1–13. https://doi.org/10.1080/2331186X.
2023.2240941

Puzio, K., Colby, G. T., & Algeo-Nichols, D. (2020). Differentiated literacy instruction: boondoggle or best practice?
Review of Educational Research, 90(4), 459–498. https://doi.org/10.3102/0034654320933536

Qorib, M. (2024). Analysis of differentiated instruction as A learning solution in student diversity in inclusive and
moderate education. International Journal Reglement & Society (IJRS), 5(1), 43–55. https://jurnal.bundamediagrup.
co.id/index.php/ijrs/article/view/452

Rizaldi, D. R., & Fatimah, Z. (2020). How the Distance learning can be a solution during the Covid-19 pandemic.
International Journal of Asian Education, 1(3), 117–124. https://doi.org/10.46966/ijae.v1i3.42

Santangelo, T., & Tomlinson, C. A. (2012). Teacher educators’ perceptions and use of differentiated instruction practi-
ces: An exploratory investigation. Action in Teacher Education, 34(4), 309–327. https://doi.org/10.1080/01626620.
2012.717032

Schmid, R., Pauli, C., Stebler, R., Reusser, K., & Petko, D. (2022). Implementation of technology-supported personalized
learning—its impact on instructional quality. The Journal of Educational Research, 115(3), 187–198. https://doi.org/
10.1080/00220671.2022.2089086

Setyosari, P. (2022). Desain Pembelajaran. Bumi Aksara.
Shaw, R., & Patra, B. K. (2022). Classifying students based on cognitive state in flipped learning pedagogy. Future

Generation Computer Systems, 126(6), 305–317. https://doi.org/10.1016/j.future.2021.08.018
Suliawati, P., Fakhri, J., & Sugiharta, I. (2020). Peningkatan Kemampuan Berpikir Kreatif Matematis; Dampak Flipped

Classroom Berbantuan Audio Visual dan Gaya Belajar. JPT: Jurnal Pendidikan Tematik, 1(3), 269–278. https://sidu-
cat.org/index.php/jpt/article/view/147

Tomlinson, C. A. (2001). How to differentiate instruction in mixed-ability classrooms. Association for Supervision and
Curriculum Development.

Tomlinson, C. A. (2014). The differentiated classroom: Responding to the needs of all learners (2nd ed.). ASCD Publisher.
Tomlinson, C. A., & Imbeau, M. B. (2010). Leading and managing a differentiated instruction. Association for Supervision

and Curriculum Development.
Vahedi, Z., Zannella, L., & Want, S. C. (2021). Students’ use of information and communication technologies in the

classroom: Uses, restriction, and integration. Active Learning in Higher Education, 22(3), 215–228. https://doi.org/10.
1177/1469787419861926

Van der Kleij, F. M., Vermeulen, J. A., Schildkamp, K., & Eggen, T. J. H. M. (2015). Integrating data-based decision mak-
ing, Assessment for Learning and diagnostic testing in formative assessment. Assessment in Education: Principles,
Policy and Practice, 22(3), 324–343. https://doi.org/10.1080/0969594X.2014.999024

Westbroek, H. B., van Rens, L., van den Berg, E., & Janssen, F. (2020). A practical approach to assessment for learning
and differentiated instruction. International Journal of Science Education, 42(6), 955–976. https://doi.org/10.1080/
09500693.2020.1744044

Wright, M. C., Bergom, I., & Bartholomew, T. (2019). Decreased class size, increased active learning? intended and
enacted teaching strategies in smaller classes. Active Learning in Higher Education, 20(1), 51–62. https://doi.org/10.
1177/1469787417735607

Wright, D. Clark, J. Tiplady, L. (2018). Designing for Formative Assessment: A Toolkit for Teachers, Switzerland:
Springer, 207–228, https://doi.org/10.1007/978-3-319-73748-5_14

Yavuz, C. A. (2020). The effects of differentiated instruction on Turkish students’ L2 achievement, and student and
teacher perceptions. Eurasian Journal of Applied Linguistics, 6(2), 313–335. https://doi.org/10.32601/ejal.776002

Yin, R. K. (2011). Qualitative research from start to finish (2nd ed.). The Guilford Press.

COGENT EDUCATION 17

https://doi.org/10.1080/09243453.2024.2380673
https://doi.org/10.1016/j.heliyon.2022.e08792
https://doi.org/10.1186/S41239-021-00270-1/FIGURES/3
http://journal.unnes.ac.id/sju/index.php/jere
http://www.ldworldwide.org
https://doi.org/10.1111/1471-3802.12481
https://doi.org/10.1111/1471-3802.12481
https://doi.org/10.1080/2331186X.2023.2240941
https://doi.org/10.1080/2331186X.2023.2240941
https://doi.org/10.3102/0034654320933536
https://jurnal.bundamediagrup.co.id/index.php/ijrs/article/view/452
https://jurnal.bundamediagrup.co.id/index.php/ijrs/article/view/452
https://doi.org/10.46966/ijae.v1i3.42
https://doi.org/10.1080/01626620.2012.717032
https://doi.org/10.1080/01626620.2012.717032
https://doi.org/10.1080/00220671.2022.2089086
https://doi.org/10.1080/00220671.2022.2089086
https://doi.org/10.1016/j.future.2021.08.018
https://siducat.org/index.php/jpt/article/view/147
https://siducat.org/index.php/jpt/article/view/147
https://doi.org/10.1177/1469787419861926
https://doi.org/10.1177/1469787419861926
https://doi.org/10.1080/0969594X.2014.999024
https://doi.org/10.1080/09500693.2020.1744044
https://doi.org/10.1080/09500693.2020.1744044
https://doi.org/10.1177/1469787417735607
https://doi.org/10.1177/1469787417735607
https://doi.org/10.1007/978-3-319-73748-5_14
https://doi.org/10.32601/ejal.776002


Yin, Y., Tomita, M. K., & Shavelson, R. J. (2014). Using formal embedded formative assessments aligned with a short-
term learning progression to promote conceptual change and achievement in science. International Journal of
Science Education, 36(4), 531–552. https://doi.org/10.1080/09500693.2013.787556

Ziernwald, L., Hillmayr, D., & Holzberger, D. (2022). Promoting high-achieving students through differentiated instruc-
tion in mixed-ability classrooms—a systematic review. Journal of Advanced Academics, 33(4), 540–573. https://doi.
org/10.1177/1932202X221112931

18 H. FARISIA ET AL.

https://doi.org/10.1080/09500693.2013.787556
https://doi.org/10.1177/1932202X221112931
https://doi.org/10.1177/1932202X221112931

	Assessing the differentiated learning practice within islamic primary schools: challenges in the absence of technology
	Abstract
	Background of the study
	Problem statements
	Theoretical perspectives

	Methods
	Research approach
	Participants
	Data collection technique
	Data analyses technique

	Findings
	The enactment of DI as an inclusive teaching practice in Islamic primary schools
	Challenges of DI implementation in Islamic primary schools

	Discussion
	DI as an inclusive teaching practice with the absence of technology
	Challenges of DI implementation in Islamic primary schools

	Conclusion
	Acknowledgment
	Disclosure statement
	Orcid
	References


