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Abstract 

 
Background - In the era of the Merdeka Curriculum, fostering cognitive development through 

inclusive and student-centered instruction is a key priority, especially in integrated science 

and social studies (IPAS) for elementary students. 

Purpose - This study aims to improve students’ cognitive abilities in the IPAS subject through 

the implementation of differentiated learning strategies in a fourth-grade elementary 

classroom. 

Method/approach - This research employed Classroom Action Research (CAR) following the 

Kemmis & McTaggart model, which consists of two iterative cycles involving planning, 

implementation, observation, and reflection. Data collection techniques included cognitive 

assessments, classroom observations, teacher interviews, and documentation. The data were 

analyzed using both qualitative and quantitative descriptive methods. 

Findings - The results indicated a significant improvement in students' cognitive performance: 

29% of students achieved the competency standard in the pre-cycle, which increased to 50% 

in Cycle I, and further to 86% in Cycle II. In addition to improved academic outcomes, students 

showed higher motivation, active participation, and greater confidence in connecting IPAS 

concepts to real-life contexts. 

Conclusions - The implementation of differentiated learning proved effective in enhancing 

cognitive understanding and fostering a more interactive and inclusive classroom 

atmosphere. This approach supports the goals of the Merdeka Curriculum by addressing 

diverse learning needs. 

Novelty/Originality/Value - This study provides empirical evidence on the practical 

application of differentiated instruction in IPAS learning at the elementary level, 

demonstrating its value in promoting equity, engagement, and academic success in line with 

current curriculum reforms. 
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INTRODUCTION 

 

Education is one of the fundamental aspects of a nation's development. High-quality 

education produces superior and highly competitive human resources (Sihite, 2018; Rusdiah, 

2024). As time progresses, challenges in the field of education become increasingly complex, 

requiring innovation in learning methods. One approach that has been increasingly implemented 

in elementary schools is differentiated instruction, which focuses on meeting students' individual 

learning needs (Purnawanto, 2023). With the introduction of the Merdeka Curriculum, this 

approach has become even more relevant for improving student learning outcomes in the 

classroom. 

Differentiated instruction emphasizes recognizing individual differences in learning 

readiness, interests, and student learning profiles (Yulaichah et al., 2024). In a single classroom, 

students come from diverse backgrounds, have different learning styles, and process information 

at varying speeds. If learning remains uniform without considering these differences, some 

students may struggle to understand the material. This can lead to low motivation, reduced 

engagement in learning, and suboptimal academic achievement. Therefore, implementing 

differentiated instruction can be a solution to enhance the effectiveness of teaching and learning. 

One subject that requires an appropriate teaching strategy is Natural and Social Sciences 

(Ilmu Pengetahuan Alam dan Sosial or IPAS). This subject integrates Natural Sciences (Ilmu 

Pengetahuan Alam or IPA) and Social Sciences (Ilmu Pengetahuan Sosial or IPS) to help students 

develop a holistic understanding of the world around them (Sudirman, 2024). However, in 

practice, many students struggle to grasp IPAS concepts, particularly when learning relies solely 

on lectures. These difficulties can be addressed through differentiated instruction, which allows 

students to learn according to their individual needs and characteristics (Waruwu & Bilo, 2024). 

Preliminary observations conducted at SDN 28/IV Kota Jambi indicate that many students 

face difficulties in understanding IPAS concepts. Teachers still predominantly use lecture and 

question-answer methods, which provide limited opportunities for students to explore materials 

based on their learning styles. As a result, students' cognitive abilities in comprehending and 

applying IPAS concepts remain low. Based on daily test results, only about 35% of students 

achieved scores above the Minimum Competency Criteria (Kriteria Ketuntasan Minimal or KKM), 

while the rest were below the established standard. 

Cognitive ability is a crucial aspect of learning, particularly in subjects that require analysis 

and problem-solving, such as IPAS. According to Bloom's Taxonomy, cognitive abilities range from 

remembering (C1), understanding (C2), applying (C3), analyzing (C4), evaluating (C5), to creating 

(C6). Teaching methods that do not accommodate variations in how students understand and 

apply concepts can result in weak memory retention, difficulty in comprehension, and a lack of 

critical thinking skills (Azizah et al., 2024). Therefore, a more flexible and adaptive approach to 

learning is necessary. 

The implementation of differentiated instruction in Classroom Action Research (Penelitian 

Tindakan Kelas or PTK) is an appropriate choice to enhance the quality of IPAS learning. PTK is a 

research method aimed at directly improving the teaching process through cycles of planning, 

implementation, observation, and reflection (Machali, 2022; Agustinova et al., 2025; Purohman, 

2018). By implementing differentiated instruction, teachers can adjust learning content, 

processes, and products based on students' readiness, interests, and learning profiles. This 

approach is expected to increase student participation, motivation, and learning outcomes in 

IPAS. 

Previous studies have demonstrated the effectiveness of differentiated instruction in 

improving student learning outcomes. Research conducted by Suwariningsih (2023) found that 

differentiated instruction significantly enhanced students' understanding of Natural Sciences. 
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These findings align with those of Sholikhin et al. (2023), who reported that combining Problem-

Based Learning (PBL) with differentiated instruction improved students' critical thinking skills. 

However, there is still limited research specifically examining the implementation of this strategy 

in IPAS at the elementary school level. 

In the context of the Merdeka Curriculum, teachers are given the flexibility to apply teaching 

methods that best suit students' needs. Differentiated instruction aligns with the Merdeka Belajar 

philosophy, which allows students to learn according to their potential and interests. By adjusting 

learning content, processes, and products, teachers can create an inclusive and adaptive learning 

environment (Diarera & Budiarti, 2024; Westwood, 2018; Peng, 2019). This not only improves 

student learning outcomes but also helps them develop better critical thinking and problem-

solving skills. 

Additionally, this study aims to explore how differentiated instruction can be effectively 

implemented in an elementary school setting. In practice, implementing this strategy requires 

support from various stakeholders, including teachers, school principals, and students. Teachers 

need to understand how to design flexible lesson plans, while students must be trained to become 

more independent in their learning process. With active involvement from all school components, 

this approach is expected to be optimally executed and yield better results. 

Furthermore, this study seeks to uncover the impact of differentiated instruction on student 

engagement in learning. Teacher-centered learning often results in passive students with limited 

active participation in class. With differentiated instruction, students are expected to be more 

motivated to learn, as this method provides them with an approach tailored to their individual 

learning styles. This aligns with the goal of education, which not only focuses on cognitive 

development but also fosters independent and creative student character. The urgency of this 

research lies in the importance of innovation in learning strategies that can answer the challenges 

of the Independent Curriculum and improve the quality of science learning in elementary schools. 

Although differentiated learning has been widely studied, its application in the context of 

integrated science learning with the Classroom Action Research (CAR) approach is still rarely 

carried out in depth, especially in public elementary schools in urban areas such as Jambi City. 

 This research offers a new contribution by integrating the principles of differentiated 

learning in the context of integrated science learning, and evaluating its impact on student 

engagement and cognitive abilities through a classroom action approach. The findings of this 

study are expected to provide an adaptive and practical learning model for teachers, as well as 

enrich the scientific treasury related to differentiation strategies in Indonesian elementary 

education. Thus, this study is expected to contribute to the field of education, particularly in 

developing more effective and student-centered learning methods. The results of this study can 

serve as a reference for teachers and schools in optimizing differentiated instruction, especially 

in IPAS subjects. Additionally, this research is hoped to provide new insights for other researchers 

interested in exploring similar topics in a broader context. 

 

 METHODS 

 

This study employs the Classroom Action Research (Penelitian Tindakan Kelas or PTK) 

method based on the Kemmis & McTaggart model, which consists of four stages in each cycle: 

planning, implementation, observation, and reflection. PTK was chosen because it allows for 

direct improvements in the learning process based on the evaluation results of each cycle. The 

research subjects are 30 fourth-grade students at SDN 28/IV Kota Jambi, comprising 15 boys and 

15 girls. The selection of this location was based on preliminary observations that indicated low 

cognitive abilities in the IPAS subject and a lack of implementation of differentiated instruction. 

The classroom teacher was also involved as a collaborator in the teaching process. 
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This study was conducted in two cycles, each consisting of four stages. In the planning stage, 

researchers developed differentiated learning materials, prepared research instruments such as 

observation sheets, cognitive tests, interviews, and documentation, and coordinated with the 

classroom teacher. The implementation stage involved the teacher applying differentiated 

instruction by adjusting content, processes, and learning products based on students' readiness 

and learning styles, while students engaged in learning according to the predetermined 

differentiation groups. During the observation stage, students’ participation in learning was 

monitored, formative assessments were conducted to measure cognitive improvement, and 

strengths and weaknesses of the applied strategy were recorded. Lastly, the reflection stage 

involved evaluating the results of the first cycle to determine improvements for the next cycle and 

discussing with the teacher to develop a more effective teaching strategy. 

Data collection was carried out through several techniques, including observation, cognitive 

tests, interviews, and documentation. Observations were conducted to monitor student activities 

and engagement during learning. Cognitive tests were administered before and after each cycle to 

measure students' understanding of IPAS concepts. Interviews were conducted with teachers and 

students to explore their experiences and assess the effectiveness of differentiated instruction. 

Additionally, documentation, including photos, student work results, and teacher reflections, was 

used to strengthen data analysis. 

The data analysis technique combined qualitative and quantitative descriptive methods. 

Data reduction was carried out by filtering data from observations, tests, and interviews for 

further analysis. The presentation of data involved displaying cognitive test results in tables or 

graphs and presenting observational findings in narrative descriptions. Finally, conclusions were 

drawn by comparing student learning outcomes before and after the intervention, determining 

the effectiveness of differentiated instruction, and providing recommendations for optimizing 

teaching strategies. 

 

RESULTS AND DISCUSSION 

 
The implementation of differentiated instruction in this study was grounded in the belief that 

students learn best when instructional strategies are aligned with their individual readiness levels, 

interests, and learning profiles. By applying this approach within the framework of Classroom Action 

Research (CAR), the study sought not only to improve students’ academic outcomes but also to create a 

more inclusive and engaging classroom environment. This integration of CAR with differentiated 

instruction offered a structured yet flexible way to iteratively refine teaching practices based on continuous 

feedback and reflection. 

Each cycle of the CAR process allowed the researchers and collaborating teacher to identify specific 

learning gaps, implement appropriate instructional interventions, and observe their direct effects on 

students’ cognitive development. Differentiated learning strategies were adjusted at each stage to ensure 

that students with varying learning styles—visual, auditory, and kinesthetic—could meaningfully access 

and process the IPAS content. Furthermore, the study also aimed to foster greater student autonomy and 

engagement, in line with the principles of the Merdeka Curriculum. 

The results of this study are presented below, starting with pre-cycle findings to establish a baseline 

of students' cognitive abilities. Subsequent sections detail the outcomes of Cycle I and Cycle II, highlighting 

the progression of student understanding and the observed impact of differentiated instruction on learning 

outcomes and classroom dynamics. 

 

Pre-Cycle Results 

Before implementing differentiated instruction, an initial test, teacher interviews, and classroom 

observations were conducted to assess students' cognitive abilities in the IPAS subject. The test covered 

basic conceptual understanding, simple analytical skills, and the ability to relate concepts to everyday life. 

The results revealed that most students struggled to grasp fundamental IPAS concepts, especially abstract 
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ones that required reasoning and basic analysis. 

Out of 28 students, only 8 (29%) achieved scores above the Minimum Competency Criteria (Kriteria 

Ketuntasan Minimal or KKM), while 20 students (71%) remained below the standard. Teacher interviews 

indicated that students with high scores generally had strong learning motivation and additional parental 

support at home. In contrast, those with lower scores tended to be less active in class, rarely asked 

questions, and faced difficulties when dealing with problems requiring deeper conceptual understanding. 

Initial observations also showed that the teacher primarily used lecture-based methods, leading to 

low student engagement. Many students passively listened without actively participating in discussions or 

classroom activities. Additionally, the instructional approach was more focused on memorization rather 

than direct application, making it difficult for students to understand how IPAS concepts relate to real-world 

phenomena. Some students lacked confidence in answering questions, particularly when asked to connect 

concepts with real-life examples. 

Moreover, most students struggled to draw conclusions from the material and tended to rely on rote 

memorization rather than true conceptual understanding. The teacher noted that students who had 

difficulty grasping the material often felt bored during lessons because the teaching methods were not 

varied and did not align with their learning styles. Table 1 presents the initial test results of students' 

cognitive abilities before the implementation of differentiated instruction. 

 

Table 1. Pre-Cycle Cognitive Ability Test Results 

Cognitive Ability Category Number of Students Percentage 

Able to understand basic IPAS concepts 6 21% 

Able to relate IPAS concepts to daily life 2 8% 

Still struggling to understand IPAS concepts 20 71% 

Total 28 100% 

 

Based on these conditions, this study was conducted to address students' learning gaps by 

implementing differentiated instruction tailored to their readiness, interests, and learning styles. 

 
Cycle I Results 

In the first cycle, the teacher implemented differentiated instruction by varying the 

content, process, and learning products. Learning content was presented in multiple formats 

tailored to students' learning styles, including visual aids, simple experiments, and group 

discussions. The learning process was made more interactive, giving students greater 

opportunities to discuss the material in groups and use learning media that suited their needs. 

The teacher also introduced an initial student mapping system based on their readiness. 

Students who had already grasped the basic concepts were given more complex challenges, 

while those who still struggled received more intensive guidance with simplified approaches. 

Observations from Cycle I showed an increase in student engagement. Previously passive 

students began asking more questions and participating in discussions. Visual learners found it 

easier to understand the material when provided with images and graphics, while kinesthetic 

learners were more active when given experiment-based tasks. 

Interviews with the teacher at the end of Cycle I also indicated that students who 

previously struggled started to show improvement in understanding IPAS concepts. However, 

some students still had difficulty connecting the learned concepts to real-life applications. 

The test results from Cycle I demonstrated a significant improvement in students’ 

comprehension of IPAS concepts. Out of 28 students, 14 (50%) scored above the Minimum 

Competency Criteria (KKM), while the remaining 14 (50%) were still below the standard. 
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Table 2. Cognitive Ability Test Results – Cycle I 

Cognitive Ability Category Number of Students Percentage 

Able to understand basic IPAS concepts 9 32% 

Able to relate IPAS concepts to daily life 5 18% 

Still struggling to understand IPAS concepts 14 50% 

Total 28 100% 

 

From the reflection of cycle I, it was found that some students still had difficulty in 

connecting abstract concepts with real examples. Therefore, in cycle II, improvements were 

made to learning strategies by using more project-based approaches and contextual 

discussions. 
 

Cycle II Results 

In the second cycle, adjustments were made to the teaching strategies to further enhance 

students' understanding. The teacher implemented a project-based learning approach, where 

students were asked to observe their surroundings and connect their observations with the 

IPAS concepts being studied. Additionally, group discussions were strengthened by 

incorporating open-ended questions that encouraged students to think more critically. 

Observations from Cycle II indicated that students were more enthusiastic and actively 

engaged in the learning process. Previously passive students gained confidence in asking 

questions and expressing their opinions. The teacher also noted that students became more 

independent in understanding concepts and were able to assist their peers in group 

discussions. 

Interviews with the teacher after Cycle II revealed that most students showed 

improvement in their understanding of IPAS concepts. The teacher stated that differentiated 

instruction helped accommodate various learning styles, making it easier for students to grasp 

the material. This method was considered effective and suitable for continued implementation 

in future lessons. 

The test results from Cycle II demonstrated a more significant improvement compared to 

Cycle I. Out of 28 students, 24 (86%) scored above the Minimum Competency Criteria (KKM), 

while only 4 students (14%) remained below the standard. 

 

Table 3. Cognitive Ability Test Results – Cycle II 

Cognitive Ability Category Number of 

Students 

Percentage 

Able to understand basic IPAS concepts 13 46% 

Able to relate IPAS concepts to daily life 11 40% 

Still struggling to understand IPAS 

concepts 
4 14% 

Total 28 100% 

 

Based on the results of the two cycles, it can be concluded that differentiated instruction 

has a positive impact on students' understanding and learning motivation, particularly in 

enhancing their ability to comprehend IPAS concepts and relate them to real-world phenomena. 

The following bar chart illustrates the comparison of students' cognitive test results 

across the pre-cycle, Cycle I, and Cycle II. This diagram highlights the increase in the number of 

students who understand IPAS concepts after the implementation of differentiated instruction. 
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Figure 1. Comparison of students' cognitive test results in the pre-cycle, Cycle I, and 

Cycle II. 
 

Differentiated learning is an approach d esigned to adjust instruction based on students' 

readiness, interests, and learning profiles (Koimah et al. , 2024; Tomlison et al., 2003; Tomlison, 

2017). In this study, the approach was implemented to enhance students' cognitive abilities in 

the IPAS (Integrated Science and Social Studies) subject. The research findings indicate that 

applying this strategy gradually improved students’ understanding, as evidenced by increased 

test scores from the pre-cycle to cycle II. Additionally, observations and teacher interviews 

revealed that differentiated learning effectively boosted students' motivation and engagement 

in the learning process. 

In the pre-cycle stage, the majority of students still struggled to understand IPAS 

concepts, with 71% of them scoring below the Minimum Mastery Criteria (KKM). Interviews 

with teachers revealed that previous teaching methods were still conventional, where students 

mainly listened to lectures with minimal opportunities for independent exploration. As a result, 

students had difficulty understanding the connection between IPAS concepts and real-world 

phenomena around them. Additionally, students with different learning styles often did not 

receive instructional strategies suited to their needs, which hindered their understanding of the 

material. 

In Cycle I, the implementation of differentiated learning began to bring positive changes 

in student engagement and comprehension. Previously passive students became more active in 

discussions and material exploration. Observations supported this, showing that students 

participated more when provided with media and approaches aligned with their learning styles. 

Teachers also noted that this method helped students organize their understanding more 

systematically, as they could choose the learning method that suited them best. However, some 

students still struggled to connect IPAS concepts with real-life applications, leading to 

reflections from Cycle I that focused on enhancing more applicable instructional strategies. 

In Cycle II, the learning strategy emphasized a project-based approach, where students 

were required to observe their surroundings and relate their observations to IPAS concepts. 

This strategy proved to be more effective in enhancing students' critical and analytical thinking 

skills. Project-based learning has been proven to improve thinking skills and student 

interactions (Sholeh et al., 2024; Anazifa & Djukri, 2017; Eliyasni et al., 2019). Observations 

showed that students became more confident in expressing their opinions and were able to 

apply IPAS concepts to explain the phenomena they observed. Teacher interviews also 

indicated that students found it easier to recall concepts they had learned because they could 

connect them with direct experiences. 
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Cognitive test results showed a significant improvement from the pre-cycle to Cycle II. In 

the pre-cycle, only 8 students (29%) met the KKM standard, whereas in Cycle I, this number 

increased to 14 students (50%), and in Cycle II, it reached 24 students (86%). This 

improvement indicates that differentiated learning effectively helps students grasp the material 

more deeply, especially because this approach provides flexibility in learning according to their 

needs. 

This improvement can also be explained through constructivist learning theory, which 

suggests that effective learning occurs when students build their knowledge based on direct 

experiences. By using more interactive learning strategies, students became more motivated to 

understand and apply concepts. This is also consistent with Vygotsky's theory of the Zone of 

Proximal Development (ZPD), where students can achieve a higher level of understanding 

whengiven appropriate guidance based on their level of readiness. 

Furthermore, this study aligns with findings from Miqwati, Susilowati, & Moonik (2023), 

who stated that differentiated learning enhances students' understanding of science subjects. 

Another study by Novita Sarie (2022) found that combining Problem-Based Learning (PBL) 

with differentiated instruction improves students' critical thinking skills, particularly in 

understanding complex concepts. Thus, this study reinforces evidence that differentiated 

learning is an effective strategy for improving student learning outcomes. 

Beyond academic performance, this study also demonstrates that differentiated learning 

positively impacts students' motivation and engagement. In line with Tulak et al. (2024), who 

found that implementing differentiated learning methods makes students more actively 

engaged in learning, teacher interviews revealed that students were more enthusiastic and 

active in class compared to before this strategy was implemented (Ismail, 2019; Geogory & 

Chapman, 2012). This can be explained through Self-Determination Theory (SDT), which states 

that students' motivation increases when they are given the freedom to choose their preferred 

learning methods. Therefore, differentiated learning not only enhances academic 

understanding but also encourages students to become more independent learners. 

However, despite the success of this study, some challenges remain in implementing 

differentiated learning. One of the main challenges is the teacher's readiness to design flexible 

instruction. Teachers need to have a deep understanding of instructional strategies that can be 

adapted to students’ needs and must be able to conduct formative assessments regularly to 

track student progress (Kurniawan & Effendi, 2024; Moss & Brookhart, 2019). Additionally, 

time constraints in designing differentiated instruction pose a challenge that requires attention. 

Another factor affecting the effectiveness of this strategy is parental involvement in 

supporting students' learning at home. Teacher interviews revealed that students who received 

parental support adapted more quickly to this learning strategy compared to those who lacked 

parental involvement. Therefore, collaboration between teachers, schools, and parents is 

essential to ensure the sustainability of this learning strategy. The findings of this study also 

provide recommendations for schools to develop more flexible and student-centered learning 

policies. Schools can conduct teacher training on implementing differentiated learning 

strategies, as well as provide resources and learning tools that support this approach. 

Additionally, further research can explore how this strategy can be applied to other subjects 

and how it can be optimized in different classroom settings. 

 

CONCLUSION 

 

Differentiated learning has proven to be effective in enhancing students' cognitive 

abilities, motivation, and engagement in the IPAS subject at the elementary school level. 

Research findings indicate a significant improvement in student comprehension, with the 
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percentage of students meeting the Minimum Mastery Criteria (KKM) increasing from 29% in 

the pre-cycle to 86% in Cycle II. This strategy allows students to learn based on their readiness, 

interests, and learning styles, making them more active and confident in the learning process. 

Although challenges remain in its implementation, such as teacher readiness and parental 

involvement, differentiated learning remains a relevant approach aligned with the philosophy 

of the Merdeka Curriculum. Therefore, this strategy is recommended for continuous 

development to foster a more inclusive and effective learning environment. 
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