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ABSTRACT RESEARCH ARTICLE

Differentiated instruction (DI) is an approach to learning that allows teachers to meet the
unique needs of pupils in the classroom. This study aimed to explore the extent to which ARTICLE
. 5 . : . 5 INFORMATION
DI is implemented in learning to improve the science process skills (SPS) of Intellectually Received:
Disabilities (ID) pupils in inclusive primary school education. This research was of the 2708 2023'
qualitative study type with case study design in 5 inclusive primary schools in Indonesia. Accepted:
The subjects of the study were five teachers who had experience teaching in inclusive 05.02.2024

primary schools. The sampling method used was purposive sampling, while the data
collection the technique used is an in-depth interview. For data analysis techniques, KEYWORDS:
content analysis and descriptive qualitative analysis were used. The results showed that Differentiated
instruction,

teachers still face challenges in implementing DI for ID pupils in science subjects in
inclusive primary schools, despite efforts to understand and implement DI, teacher
readiness is still limited, especially in terms of: 1) planning the implementation of
learning according to the needs of ID pupils; 2) plan teaching materials that are in
accordance with the abilities of ID pupils; 3) lack of DI-related teacher training and
coaching in inclusive primary schools. The implication of this study is the need to
increase teacher readiness in implementing DI effectively for pupils with special needs,
especially in science in inclusive primary schools.

intellectual disabilities,
science process skills.
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Introduction

Within the framework of the curriculum, science education is designed to introduce the basic
principles of science to pupils of school age. Science education in primary schools aims to train pupils
to be able to investigate natural phenomena through a scientific process based on a scientific attitude
(Trilling & Fadel, 2009). There are three important aspects of science learning, namely, science as a
scientific attitude, science as a process, and science as a product (Pakombwele & Tsakeni, 2022).
Science is delivered through the integration of scientific processes, the concept of process integration is
explained as follows: science seeks explanations of nature systematically (Chiappetta & Koballa, 2010;


mailto:riyan@upm.edu.my

Journal of Turkish Science Education

Hidayat et al., 2021). Science as a process or called Science Process Skills (SPS) refers to the main skills
used by scientists to conduct research aimed at addressing scientific problems and providing
explanations about natural phenomena (Darmaiji et al., 2020). SPS is considered important not only for
scientists but also for students in elementary school so that students can better answer various
problems (Sideri & Skoumios, 2021).

Molefe and Aubin (2021) highlighting the focus of science education in several countries
emphasized on the development of critical responsibility for the environment and the application of
SPS in the investigation of natural phenomena. This method is believed to be effective as a structured
scientific process for pupils to explore their knowledge (Chakravartty, 2023; Zulueta & Panoy, 2022).
The ability of SPS in students is characterized by having competence for critical thinking,
communication, collaboration, scientific problem solving skills, and being able to find solutions to
problems that pupils face in everyday life (Coruhlu et al.,, 2023; Kaymakca & Can, 2021; Sujana &
Wayan Puniawati, 2020). Pupils natural skills are an important foundation in a variety of cognitive
experiences that enable students to build a deep knowledge and understanding of science (Ozgelen,
2012). But unfortunately, the literature review on SPS in general focuses more on junior and senior
high schools (Senel et al., 2022).

Based on previous research and systematic reviews, few studies have focused on students
with special needs in the process of learning science at the elementary school level. 17% of the 199
articles specifically focused on pupils with cognitive or Intellectual Disabilities (ID) (Comart et al.,
2021). The results of another study also showed that out of 100 articles that reviewed science
education for students with special needs were still in the minimal category (Tosun, 2022). These
findings illustrate the importance of focusing on pupils with special needs in the science learning
process to ensure equity and opportunities in learning. By creating inclusive environments, pupils
with special needs receive the necessary support to meet their educational requirements, also thereby
fostering acceptance and tolerance for individual differences (Mendoza & Heymann, 2022; Sanger,
2020). Various schools and organisations have implemented inclusive programmes, placing pupils
according to their needs and providing training for educators (Lawal et al.,, 2022; Maulida, 2019;
Roldan et al., 2021; Sheehy et al., 2019; Utami et al., 2024). However, inconsistencies in placing children
with special needs in inclusive settings have at times been observed (Kramer et al., 2021; Woodcock et
al., 2022). The effectiveness of inclusion at primary school level remains debated, as findings indicate
no significant impact on learning performance or psychosocial adjustment for pupils with special
needs (Puomila, 2019). Inclusive schools may need to reassess and improve individualisation and
differentiation to meet specific needs, especially for pupils categorised as ID (Dalgaard et al., 2022;
Hanreddy & Ostlund, 2020; Lindner & Schwab, 2020). Pupil ID in inclusive schools shows resistance
to difficult science tasks, impact on learning motivation decreases (Bandura, 1977; Coruhlu et al.,
2023).

SPS are vital for constructing knowledge concepts (Faisal & Martin, 2019), requiring learning
experiences that facilitate the discovery of facts and the development of understanding (Mcginnis,
2013; Sholahuddin et al., 2020). SPS significantly contribute to science learning outcomes, assisting
learners in obtaining meaningful information both within and outside science classes (Bhakti et al.,
2018). However, a recent study indicates that a lack of knowledge about SPS can hinder learners'
preparedness to employ relevant problem-solving strategies. The challenge faced by ID learners in
developing SPS lies in learning approaches that neglect individual differences in abilities. Teachers in
inclusive primary school continuously strive to enhance teaching quality by acknowledging
individual differences and recognising the underlying and intrinsic nature of special educational
needs (Hornby, 2015). The holistic learning and teaching process considers the social and
psychological factors influencing individuals in the intricate and diverse learning journey (Cologon,
2020). In the context of learning science, the acquisition of science process skills is imperative, as these
skills play a crucial role in the formation of scientific understanding, combining knowledge
development with practical scientific activities (Sess, 2008). This integration enables learners to
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enhance their comprehension of the surrounding environment and acquire skills applicable to diverse
situations.

However, there are a number of challenges to implementing the science process in schools,
principally the excessive emphasis on the content of science material. There is an excessive emphasis
on rote memorisation of science content without a corresponding focus on understanding and practice
(Dewi & Rahayu, 2023). This makes science come across as a collection of irrelevant information to IR
learners. The science material taught is often unrelated to experience (Kala & Ayas, 2023). As a result,
science learning becomes less interesting and less meaningful.

DI is an instructional approach that is pertinent for addressing the diverse learning needs
within a classroom (Lawrence-Brown, 2020). Numerous studies have extensively documented the role
of DI in the context of inclusive education (Lindner & Schwab, 2020; Vantieghem et al., 2020). It is
based on a flexible curriculum (Suwastini, 2021). Previous study has shown that DI in inclusive
education can improve learners' academic skills and increase their involvement in the learning
process. However, the implementation of DI needs to be tailored to the needs and characteristics of
learners, as well as involving sufficient support and training for teachers to be able to implement DI
effectively (Demir, 2021; Kamila et al., 2023; Okutan & Eryilmaz, 2021). Studies focusing on the
application of DI to process science skills in inclusive primary schooling is still very limited (Coruhlu
et al., 2023; Sideri & Skoumios, 2021). Therefore, there is a need for advanced study that explores the
implementation of DI in science process skills for ID learners in inclusive primary schools This study
focused on whether and how DI can be used to improve the science process skills of primary is
learners. The research question is: To what extent, if any, does the implementation of DI improve the
SPS of ID learners in inclusive primary education?

Literature Review
Differentiated Instruction

Dl is an instructional approach that is responsive to the individual needs of learners based on
their ability. One measure cannot be used for all learners, which means that one way of teaching or
learning will not be suitable or appropriate for all learners (Tomlinson, 2003). Starting from this
diversity, teachers should accommodate and differentiate (Tomlinson, 2001). DI uses a variety of
methods, materials, and strategies to make learning more relevant and engaging for pupils with
different needs (Dunn & Dunn, 2018). DI accommodates diverse learning styles and increases pupil
engagement with learning content suitable for everyone (Sayuti, 2021). In DI, teachers respond
positively and actively to pupil needs, both individually and through small groups (Tomlinson &
Eidson, 2003). DI includes planning, execution and evaluation that focuses on the needs of individual
learners; with this model, teachers can tailor materials, assignments, and feedback to ensuring that all
pupils have a fair chance of succeeding (Pozas et al., 2020). By paying attention to the observations of
teachers, they will focus on changing the way in which the curriculum is delivered (Hidayat &
Wardat, 2023; Liu, 2021) State- or nationally approved curricula may determine the content of lessons
taught (Jonker et al., 2020). However, teachers could adjust curriculum material so that it suits the
learning style of their charges (Hasanah et al., 2022).

Teachers must ensure that the material delivered is available in various forms to meet diverse
learning needs, such as listening to lessons, watching videos, doing practical exercises, and others
(Pozas et al., 2020). The use of learning materials allows teachers to see which pupils have mastered
the material and who may need further assistance (Maeng & Bell, 2015). Some topics have four or five
different types of projects that pupils can choose from to demonstrate their knowledge of the topic
(Algozzine & Anderson, 2010). Teachers strive to make elements of classroom instruction flexible to
meet learner needs effectively. Teachers can prepare by evaluating the extent of pupils' readiness to
work on the material to be taught and adjusting the material to meet their needs. In addition, teachers
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can tailor material to meet learner needs based on their learning profiles, such as learning styles,
cultural or gender-based preferences, and group orientation. DI has four aspects that can be controlled
by teachers, namely content, processes, products, and the learning environment or climate in the
classroom (Tomlinson, 2003).

Educators are urged to customise their teaching methods based on the diversity of learners,
promoting a learning process rooted in individual styles, abilities and interests (Castiblanco et al.,
2023). DI employs a range of techniques, materials and strategies to render learning pertinent and
captivating for learners with varied needs, accommodating different learning styles and enhancing
engagement. This approach entails teachers actively addressing pupil needs, undertaking planning,
execution, and evaluation with a specific focus on individual requirements. This model enables
teachers to personalise materials, assignments, and feedback, ensuring equal opportunities for success
(Pozas et al., 2020). By comprehending and adapting to learner' readiness, interests, and learning
profiles, educators can optimise the learning experience, adjusting elements of classroom instruction
to flexibly meet diverse learner needs. DI, which teachers can control in terms of content, processes,
products, and the learning environment, empowers instructors to deliver a more effective and
pertinent learning experience for each student in their classroom (Maeng & Bell, 2015).

Inclusive Education

Inclusive education facilitates the participation of all pupils in one class, by ensuring that but
DI often involves different activities for different ability groups without discrimination. The basic
principle of an inclusive education system is that all children can learn together regardless of any
differences that may exist between them (Sulasmi & Akrim, 2020). Inclusive education aims to create
collaborative learning environments where pupils with special needs learn together with other pupils
(Sen & Shahi, 2021). Based on the results of meta-analysis conducted by Carlberg and Kavale (1980) of
50 studies, Wang and Baker (1985/1986) of 11 studies, and Baker (1994) of 13 studies, inclusive
education produces positive benefits for both the academic and social development of children with
special needs and their peers (Carlberg & Kavale, 2016:24). (Daniel et al., 2023). Pupils with special
needs have certain cognitive, behavioural, or physical needs issues that can interfere with the ability to
learn, follow lessons, and interact with the school environment.

A special needs category is that of intellectual disabilities. The term ID is used in this study to
describe pupils who need special help because they have learning difficulties arising from their
limited intelligence (Fidler et al., 2022). Children who are categorised as intellectually deprived
require special education services based on related individual and social needs (Williams et al., 2022).
Charles Palmer Ingram categorised children who are slow learners as feeble minded (IQ less than 50),
mentally disabilities (IQ 50-70), and mentally backward (IQ 75-89) (Ingram, 1941). The diagnosis for
intellectual development disorders is the equivalent term for diagnostic ID. Although the term is
widely used in the DSM V, both terms are also associated with other classification systems (Lennox et
al., 1997). Children with IR need more time to absorb information related to the stimulus present in
their situation.

In summary, inclusive education is a pedagogical approach that aims to facilitate the
participation of all pupils in a single classroom, ensuring accessible learning activities without
discrimination (Alkharraz, 2022). It asserts the right of individuals, irrespective of age, gender, ability,
or background, to fully engage in community life. Restructuring schools is essential to create an
environment supportive of fulfilling children's special needs in terms of subject matter, learning
resources, and collaborative support from teachers, parents, and the community. The fundamental
principle of inclusive education is the integration of all children into shared learning experiences,
emphasising collaboration and understanding among learners with varying abilities (Wilson et al.,
2017). There are learners with diverse characteristics in schools with an inclusive education system,
namely those who exhibit normal development and those with special needs (Barbra & Joyline, 2014).
Special needs pupils may present cognitive, behavioural, or physical limitations. Children with
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intellectual disabilities require specialised educational services tailored to their individual and social
needs (Corby et al., 2022).

Science Process Skills (SPS)

The most dramatic shift in science education in the last forty years has been a paradigm shift
from an approach focused on factual knowledge to practices (Sabah et al.,, 2023). This marks a
fundamental transformation in science education that not only emphasises what learners know, but
also how they can learn and understand science more deeply through practical and interactive
experiences. Science learning aims to cultivate scientific inquiry skills that are important for learners to
gain their own experience (Kim, 2023).

SPS fall into two categories, namely basic process science skills (BSPS) and integrated process
science skills (ISPS). BSPS provide an intellectual basis in scientific inquiry, such as the ability to
sequence and describe natural objects and events through observing, classifying, measuring and
predicting. BSPS is a prerequisite for integrated process science skills (Yap & Yap, 2020). ISPS is a
terminal skill for solving problems or conducting scientific experiments. Examples of ISPS are
identifying and defining variables, collecting and transforming data, creating tables and graphs of
data, describing relationships between variables, interpreting data, manipulating materials,
formulating hypotheses, designing investigations, inferring, and generalising information (Sideri &
Skoumios, 2021). SPS are among the most important basic skills required in science experiments such
as inferring, measuring, predicting, observing, communicating, and experimenting. Such skills help
learners to understand the scientific phenomenon under investigation, find information and increase
their sense of responsibility for their own learning (Idris et al., 2022). Pupils with special needs are
taught to solve problems, communicate effectively, work together in groups, and explore the world
around them through lessons such as science (Sibic & Sesen, 2022; Faisal & Martin, 2019) (Faisal &
Martin, 2019b) science products (Solé-Llussa et al., 2022). Science learning in inclusive primary and
secondary schools needs to pay attention to the characteristics and readiness of learners.

SPS that are very important for primary school pupils to master are the elementary stage skills
intended for children aged 5-8 years (Mutlu & Kagan, 2013): observation, sorting, classification, serial
ordering, operational definition and communication (Muhammad & Herdiyana, 2017). SPS is one of
the most frequently used thinking skills, so individuals who cannot use SPS may have difficulty in
their daily lives. According to the results of previous studies, the SPS of school children in some
regions in Indonesia is very low (Irwanto et al., 2018). There are still many teachers who focus mainly
on achieving learning outcomes than developing science process skills (Wilujeng et al., 2020). This is
quite worrying because process skills involve organising and managing time, using learning
strategies, planning and evaluating. Without proper science process skills, learners will not be able to
achieve optimal science learning outcomes (Pratono et al., 2018). But much science education
continues to emphasise the delivery of information through teacher explanations as the main source of
learning. Learning activities tend to focus on copying knowledge from one teaching material to
another so that learners are more likely to memorise the substance of the material than develop
thinking process skills. Pupils with special needs relating to communication quickly forget the
material learned because they lack the opportunity to participate in learning activities. They may
become demotivated (Rusmini et al., 2021). In addition, SPS also increase feelings of responsibility and
confidence in acquiring knowledge independently, increase knowledge retention, and provide
opportunities for students to develop effective research methods (Sarioglu, 2023).

Science learning is directed to pupils to construct their own knowledge (Larison, 2022). IR
pupils are able to learn science meaningfully through the exploration of science process skills (So et
al., 2022). The implication for science teachers is that teachers must provide a learning environment
with contextual activities that allow learners to develop and master science process skills according to
their individual abilities and interests (Applefield et al., 2001). SPS encompass basic and integrated
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skills, forming a crucial foundation for scientific inquiry. ISPS on the other hand, involve problem-
solving and experimental techniques such as defining variables, collecting and transforming data, and
formulating hypotheses. In inclusive primary schooling, attention to children’s characteristics and
readiness is crucial, particularly for those ID learners. The mastery of elementary stage SPS, such as
observation, sorting, classification, and communication, is vital for children aged 5-8, influencing their
understanding of science content. However, SPS proficiency is reportedly low in some Indonesian
regions, emphasizing the need to focus on learning process skills in inclusive education. The
traditional approach of information delivery limits students' engagement and hindered skill
development, leading to reduced motivation and accomplishment. DI is proposed as a relevant
strategy to enhance the science process skills of students with ID in inclusive elementary school.

Methods

This study used qualitative methods with a case study design. Using a case study approach
(Nasir et al., 2022), researchers can explore experiences and perspectives from various related parties,
such as teachers and pupils, with a view to identifying factors that influence the success or failure of
DI implementation in learning SPS for ID pupils in inclusive primary schools (Yin, 2018; Wang et al.,
2021). The research took place over a period of four months, spanning from January to May 2023.

Data in this study were collected using interview protocols and documents. The interview
protocols were designed with open-ended questions to facilitate the free and in-depth expression of
respondents. The interview questions can be indicated in Table 1.

Table 1

Interview questions

Aspects Question Duration
Interview
Application of DI Tell us about your experience applying DI in

science learning for ID pupils.

SPS enhancement How do you assess the science process skills of

1 hour per respondent
ID pupils after applying the DI?

Challenge What are some of the challenges you face in
implementing DI in science learning for ID
pupils?

The sampling procedure in this study was purposive. The population was teachers in
inclusive primary schools. From that population, 5 teachers were randomly selected. This study used
observation sheet instruments, interview sheets, and teacher-prepared documents (Merriam & Tisdell,
2015). This interview included a discussion of lesson plan, implementation related to lesson plan, and
content of material taught. Through this interview, the aim was to gain a deeper understanding of
teacher preparation in planning and executing learning, as well as understanding the approaches and
strategies used in teaching and evaluating students. Observation was carried out to directly observe
the DI process carried out by the teacher in the classroom. The process of data analysis in study used
thematic analysis. The data was analysed to identify key themes that emerged from interviews (Noble
& Heale, 2019).
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Findings
Teacher readiness in applying DI

The results presented in this research offer a summary of teacher preparedness and
instructional methods in implementing Differentiated Instruction (DI) in primary schools, as outlined
in Table 2.

Table 2

Teacher readiness theme

Aspects Challenges Frequency of study
respondents
Rl R2 R3 R4 R5
Teacher Readiness of teacher pedagogy in DI X X X
pedagogy
Learning plan  Lesson implementation plan guidelines in x X X
accordance with DI principles for ID students

Valuation Revision of the SPS scoring system in DI X X X
system

Below are instances demonstrating the preparedness of teachers to implement Differentiated
Instruction (DI).
How do you see the challenges in improving teacher pedagogy capabilities and learning innovation
training, especially in the context of inclusive education?
"I need DI guidelines and supportive teaching materials. Even though we have implemented DI, it is
still not right with the SPS needs of ID pupils because of my limited ability to facilitate DI. We feel that
we still need further debriefing.” (R2)
"I have attended DI training, but not optimally, because only in general, not specific to children with
special needs” (R3)
"Implementing DI requires skills that we have not fully mastered. So I still find it difficult to
implement it, as much as I can, one of which is accommodating children based on readiness, but for the
others I still explain” (R5)
Have you created a lesson plan that contains DI principles?
"1 still have difficulty in making a DI implementation plan, because specific examples for pupils with
special needs are still limited, especially IR pupils.” (R1)
"I made the learning implementation plan simple by containing one of the DI principles, namely
continuous assessment, but sometimes it is not realised in the learning process, because I do not fully
understand the technique” (R2)
"I made it, but it's not good [haha], because I'm confused about integrating it, with such time and the
DI principle, I can’t adjust yet, unless there are guidelines” (R4)
How do you plan a science process skills assessment system in different instructional contexts?
"I realise some pupils need different assessments to achieve SPS moreover SPS will be more appropriate
if formative assessments are based on process, but it will take a long time to have to prepare different
assessments for each student, so I use the final results through multiple-choice question tests” (R3)
"The SPS assessment system that I do is not consistent, sometimes 1 use tests, sometimes I use
observations of activities that pupils do. The form of assignment is still the same for all pupils, but the
assessment results are differentiated according to student ability especially ID pupils, it is certain that
the score is lower than other students” (R4)
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"I made it in the form of a test at the end of the lesson, because ID pupils are more likely to be passive”
(R5)
Table 3 explains the lesson plan used by the teacher.

Table 3

Lesson plan

Subjects Information

Subject Changes in the shape of objects

Class \Y

Competency standards ~ Understand and explain the concept of deformation of objects

Achievement indicators 1. Identify the main components in an object. 2. Analyse changes in the
shape of objects. 3. Demonstrate an understanding of the changing shape
of objects

Learning steps 1. Introduction: - A brief introduction to the concept of deformation of
objects. - Introduction activities through open-ended questions and short
discussions. 2. Core learning: -Class discussion on the concept of changing
the shape of objects. - Case study analysis of changes in the shape of
objects. - Small group activities to discuss changes in the shape of objects.
3. Field Activities: - Field trips to the school garden for observation of
types of objects. 4. Project assignment: - Pupils are given the task of
making a small project in the form of an experiment on an object.

Skills to Process Differentiated Science Learning for ID Students

Teacher expertise plays a crucial role in the successful execution of DI, however not all
educators possess equal proficiency in this regard, despite the acknowledgment from respondents
regarding their competence in DI management. The findings in this study describe teacher skills in the
differentiated science learning process for ID students described in Table 4.

Table 4

Teacher skills managing learning

Aspects Challenge Frequency of study
respondents
Rl R2 R3 R4 RS
Attention of the Teacher initiative in dealing with ID pupils X
teacher in DI
Teacher's perception  Teacher's perception of DI X
Teacher reception Emotions regulation X
Teacher's attitude Teacher's enthusiasm in processing DI X

"Um, it still needs adjustments to apply DI to the learning environment of ID pupils, because so far
only regular pupils have been accommodated, while ID pupils must be more given guidance in every
activity” (R1)

"The implementation of DI in class sometimes does not match the lesson implementation plan that I
have made, adjusting the conditions and situations of pupils. If you want to differentiate, of course there
must be supporting resources.” (R3)

“In handling students with intellectual disabilities (ID) during learning sessions, it's essential to
exercise additional patience, particularly when they frequently seek assistance. Sometimes, meeting each
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pupil individually can be exhausting. Consequently, I endeavour to foster collaboration among
students, encouraging them to support each other and work collectively during lessons.” R4

"I think DI is good to be applied in the learning environment of inclusive primary school pupils, until
now I am still trying to continue to learn to understand different pupils, especially ID pupils so as not
to be neglected again in class.” (R4)

Learning Resources that Facilitate DI in Pupil SPS

The aspects asked regarding Learning Resources available to teachers are as follows contained
in Table 5.

Table 5

Learning resource used in DI

Aspects Challenge Frequency of study
respondents
Rl R2 R3 R4 R5
Availability =~ The available learning resources can meet the X
needs in DI
Quality Learning resources are accurate, relevant and X

interesting to learners.
Conformity Available learning resources must match science  x
learning objectives (SPS)

"The available learning resources use book teaching materials facilitated by the Ministry of Education,
Culture, Research, and Technology, as well as from the internet. If asked whether it meets or not, of
course not, the teaching materials available are still general, not differentiated for the needs of each
pupil.” (R5)

"The learning resources used today are more appropriate if used by pupils with normal development,
the content and activities emphasise critical thinking, so they are less relevant when used by ID pupils.”
(R4)

"The learning objectives and activities of SPS are appropriate, but the level of difficulty is not relevant
to the learning objectives for ID pupils.” (R1)

Discussion

Our initial discovery pertains to teacher preparedness in utilizing DI. According to the
findings, enhancing teacher competencies is pivotal in establishing a learning environment that
accommodates pupil diversity effectively. Training in learning innovations focused on new strategies
and differential teaching methods is a crucial step to ensure teachers can more effectively respond to
the unique needs of each learner. There is a requirement for special endeavours to align lesson
implementation plan guidelines more closely with DI principles, particularly for students with special
needs, specifically those with special needs (IR). Clear guidelines are needed that guide teachers in
identifying and designing lesson plans that can be tailored to students' individual ability levels and
learning styles. Furthermore, the revision of the school assessment system is also a crucial aspect that
needs to be in line with DI principles. A DI-compliant assessment system can provide a more accurate
picture of a student's progress and provide support for their individual development. To implement
these changes, concrete steps such as regular teacher training programs, the development of inclusive
learning guidelines, and revisions to assessment systems that consider the diversity of students'
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abilities are needed. Cooperation between schools, government, and evaluation teams is essential in
providing resources and supporting this transformation process. Through this joint effort, it is hoped
that a learning approach that accommodates the needs of diverse students, improves the quality of
education, and ensures equal access to education for all.

Regarding the skills required to facilitate differentiated science learning for ID students, our
research identified the critical importance of teacher attention, perception, reception, and attitude. The
study findings underscore the intricate dynamics involved in teachers' endeavours to support
students with ID within the framework of DI. ID students necessitate more intensive guidance,
underscoring significant disparities in learning requirements between typical students and those with
ID. This prompts inquiries regarding the readiness of learning environments to address these needs
and underscores the necessity for more inclusivity-focused strategies to be developed.
Simultaneously, the presence of a disconnect between planning and implementation underscores the
influential role played by factors related to the student's condition and circumstances. Engaging
students in the planning and execution phases, such as in extracurricular endeavours, has the
potential to cultivate favourable attitudes and enhance the overall well-being of the school
environment (Jagerbrink et al., 2022). Furthermore, the absence of supportive resources underscores
the necessity for increased investment in facilities and tools that facilitate differentiated approaches.
Hence, it is imperative to identify and implement policy changes and allocate resources accordingly to
enable teachers to effectively implement DI

The emotional aspects of teachers opened a window into the personal challenges they faced in
dealing with ID students. The extra patience, the adjustment of roles from simply providing
instruction to being a more active companion, and the teacher's efforts to create collaboration among
students demonstrate the complexity of inclusive classroom dynamics. Teacher emotional
management becomes an important element in maintaining a positive and supportive learning
environment and emphasizes the importance of emotional and mental support for educators involved
in this context. Studies have underscored the importance of teachers' emotional regulation and
interpersonal demeanour when interacting with these students (Alevriadou & Pavlidou, 2015).
Teachers' attitudes toward inclusive education, particularly regarding students with emotional and
behavioural disorders and intellectual disabilities, have a significant influence on the efficacy of
inclusive practices (Moberg et al., 2019). Teachers need to be encouraged and empowered through
training, collaboration, and empowerment that can strengthen their passion and commitment to DI
implementation. Therefore, a holistic and collaborative approach is needed to ensure that every
student, including those with special needs, has a meaningful and inclusive learning experience.

In the context of Instructional Differentiation (DI), findings from interviews show that the
available learning resources, have not fully met the needs of each student. Respondents stated that the
teaching materials available are still general, not differentiated for the needs of each student. This
highlights the importance of developing more differential teaching materials in order to accommodate
students' individual learning needs in inclusive classrooms. Further, interviews with Respondent 4
revealed the mismatch of learning resources used today to the needs of ID pupils. Learning resources
tend to be more appropriate if used by students with normal development, emphasizing aspects of
critical thinking. However, this lack of relevance creates a mismatch in supporting the learning needs
of IR students. Therefore, there is a need for adjustments and revisions to learning resources to ensure
relevance to the special needs of ID students.

From the point of view of science learning objectives (SPS), the interview with Respondent 1
highlighted the difference in the difficulty level of learning resources with learning objectives.
Although SPS learning objectives and activities are considered appropriate, difficulty levels irrelevant
to ID students are a concern. This indicates the need for adjustments to the difficulty level of learning
resources to match the abilities of ID learners. To improve the effectiveness of DI, next steps may
involve the development of more differential teaching materials, teacher training in selecting and
adapting learning resources, curriculum review, and close collaboration between teachers and
education specialists.
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The findings highlight several critical implications for teachers working with ID pupils in
inclusive primary schools. Firstly, there is a pressing need for enhanced teacher readiness in
implementing DI, particularly regarding planning learning experiences tailored to the specific needs
of ID students. Secondly, teachers should focus on developing teaching materials that are
appropriately aligned with the abilities and learning styles of ID pupils, which may require additional
training and resources. Thirdly, addressing the lack of DI-related teacher training and coaching in
inclusive primary schools is crucial for improving the efficacy of DI implementation. These
implications underscore the importance of ongoing professional development and support for
teachers to effectively meet the diverse needs of ID students in inclusive educational settings.

The study presents several notable limitations that warrant careful consideration. Firstly, the
relatively small sample size may restrict the applicability of the study findings to a wider population.
Researchers are encouraged to expand the sample size to enhance the study's generalizability, which
could be achieved through conducting multicentre studies or collaborating with multiple institutions
to access larger and more diverse participant pools. Additionally, it is crucial to recognize the
limitations inherent in the instruments used for data collection, as well as the potential for bias
introduced by researchers during both data collection and interpretation phases. Researchers should
thoroughly assess and possibly refine the data collection instruments to mitigate inherent limitations
and enhance measurement validity. Moreover, efforts should be made to address potential biases
introduced during data collection and interpretation by implementing rigorous research
methodologies, such as blinding procedures or independent validation of findings. Furthermore, the
study solely relies on interview data, which may restrict the breadth and depth of insights obtained
from alternative sources or methodologies. These limitations emphasize the importance of exercising
caution when interpreting the study findings and suggest avenues for future research to mitigate
these constraints and bolster the reliability of conclusions drawn. To address the reliance on interview
data, future studies could integrate complementary data sources or methodologies, such as
observational studies or quantitative surveys, to offer a more comprehensive understanding of the
research topic.

Conclusion

The findings indicated persistent challenges for teachers in implementing Differentiated
Instruction (DI) for ID students in science subjects within inclusive primary schools. Despite
endeavours to comprehend and apply DI, teacher preparedness remains constrained, particularly
concerning: 1) orchestrating learning implementation tailored to the requirements of ID students; 2)
devising teaching materials aligned with the capabilities of ID students; and 3) insufficiency of DI-
focused teacher training and mentoring in inclusive primary school settings. A major obstacle in DI
implementation is related to the limited availability of resources, which hinders the provision of
individualized support and customized instructions. Therefore, efforts to overcome these obstacles
are essential in creating an effective inclusive learning environment. In addition, the study found that
assessment practices in inclusive schools were less consistent in applying the DI approach to
evaluating the abilities of students with intellectual disabilities in SPS. Inconsistent application of DI
in assessment hinders accurate and inclusive assessment of this student's progress and ability. These
findings provide valuable insights into the challenges that exist in inclusive primary schools in
Indonesia. It emphasizes the need for modification of learning models that prioritize the unique needs
of intellectually disabilities students. In addition, overcoming resource constraints and improving the
implementation of DI strategies within the SPS framework can be considered an important step
towards developing an inclusive learning environment. To improve educational experiences and
outcomes for intellectually underdeveloped students in SPS, education stakeholders, including school
administrators, policymakers, and teachers, should focus on developing and implementing flexible
curricula. Adequate allocation of resources and consistent application of DI approaches in assessment
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should also be prioritized to ensure accurate evaluation and inclusive support for these students. By
addressing these identified limitations and promoting inclusive practices, inclusive primary schools
can create an environment that can support the learning and development of students with
intellectual retardation, enabling them to thrive academically and reach their full potential.

The study's findings have significant implications for inclusive schools, emphasizing the need
for flexible learning and provision of DI to intellectually disabilities students within the SPS
framework. To achieve this, it is important to allocate sufficient resources and maintain consistency in
the implementation of the DI during assessment and evaluation. The study highlights the importance
of scaling up inclusive approaches and promoting learning development among students with
intellectual retardation. By incorporating DI within the SPS framework, inclusive schools can
effectively support these students in acquiring and honing their science process skills. Based on the
research findings, several recommendations can be made. First, it is imperative to provide support to
inclusive schools in designing learning models that facilitate the implementation of DI within the SPS
framework. Second, adequate resources, both human and material, must be allocated to support the
implementation of DI. Teachers should receive appropriate training and professional development to
enhance their knowledge and skills in applying DI techniques effectively. This will enable them to
meet the unique needs of intellectually disabilities students, promoting an inclusive and effective
learning environment. In addition, it is important to maintain consistency in the application of DI
during assessment and evaluation. This ensures that the abilities and progress of IR students within
the SPS framework are assessed accurately and inclusively. Consistency in assessment practices
allows educators to track the growth and development of these students, providing valuable insights
for further support and intervention. By implementing these recommendations, inclusive schools can
create an environment that fosters academic success and the overall well-being of students with
intellectual retardation, promoting inclusive education and equitable opportunities for all learners.
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