
Project 10

turnitin unesa1

Document Details

Submission ID

trn:oid:::3618:142100657

Submission Date

Jun 8, 2026, 12:09 PM GMT+7

Download Date

Jun 8, 2026, 12:18 PM GMT+7

File Name

similarity erta_10+Layout+Article+176.pdf

File Size

1.8 MB

20 Pages

9,984 Words

59,034 Characters

Page 1 of 22 - Cover Page Submission ID trn:oid:::3618:142100657

Page 1 of 22 - Cover Page Submission ID trn:oid:::3618:142100657

177 Production



*% detected as AI
AI detection includes the possibility of false positives. Although some text in 
this submission is likely AI generated, scores below the 20% threshold are not 
surfaced because they have a higher likelihood of false positives.

Caution: Review required.

It is essential to understand the limitations of AI detection before making decisions 
about a student’s work. We encourage you to learn more about Turnitin’s AI detection 
capabilities before using the tool.

Disclaimer
Our AI writing assessment is designed to help educators identify text that might be prepared by a generative AI tool. Our AI writing assessment may not always be accurate (i.e., our AI models 
may produce either false positive results or false negative results), so it should not be used as the sole basis for adverse actions against a student. It takes further scrutiny and human 
judgment in conjunction with an organization's application of its specific academic policies to determine whether any academic misconduct has occurred.

Page 2 of 22 - AI Writing Overview Submission ID trn:oid:::3618:142100657

Page 2 of 22 - AI Writing Overview Submission ID trn:oid:::3618:142100657



Journal of Current Studies in SDGs 
Homepage : https://journal.i-ros.org/index.php/JOCSIS 
Email : jocsis@i-ros.org  

e-ISSN 3089-7564 
                              Vol.2, No.2, June 2026 

© 2026 Journal of Current Studies in SDGs 
 

 

 

JOCSIS: https://journal.i-ros.org/index.php/JOCSIS       177 - 1 

Integrating Culturally Responsive Teaching and Differentiated Learning 
to Promote Critical Thinking in Chemistry Learning toward  

Sustainable Development Goal 4  
 

Fitriyuni Miralda Siregar*, Yuli Rahmawati, Achmad Ridwan 
 

Universitas Negeri Jakarta, Jakarta, Indonesia 

   DOI : https://doi.org/10.63230/jocsis.2.2.177    

Sections Info  ABSTRACT 

Article history: 
Submitted: May 20, 2026 
Final Revised: June 4, 2026 
Accepted: June 10, 2026 
First Available Online: June 26, 2026 
Publication Date: June 27, 2026 

Objective: To combine Culturally Responsive Teaching (CRT) and differentiated 
learning in chemistry instruction to increase student engagement and improve 
students’ critical thinking skills. Method: Qualitative research conducted at MA 
Pembangunan UIN Jakarta involving 32 students. The learning model was 
implemented in chemistry topics of hydrolysis and acid-base titration. Data were 
collected through interviews, observations, and reflective journals. Results:  The 
implementation of CRT-integrated differentiated learning improved students’ critical 
thinking skills. Students were able to connect chemical concepts with relevant real-life 
experiences and cultural contexts. The approach also promoted active participation, 
collaboration, appreciation of cultural diversity, and an inclusive learning 
environment. Novelty: Proposing an integrated instructional framework that 
combines Culturally Responsive Teaching (CRT) and differentiated learning to foster 
students’ critical thinking in chemistry education while advancing Sustainable 
Development Goal (SDG) 4: Quality Education. The framework promotes inclusive, 
equitable, and culturally relevant learning by accommodating diverse student 
backgrounds and learning needs, thereby supporting both conceptual understanding 
and higher-order thinking skills. 
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INTRODUCTION 

The diversity of students in learning requires attention to their levels of achievement, 
backgrounds, language abilities, particular educational needs (Nusser & Gehrer, 2020; 
Gusteti & Neviyarni, 2022; Tomlinson, 2001), cognitive development, initial abilities, 
learning styles, motivation, and more (Estari, 2020). This diversity is a valuable asset. 
Diverse classrooms enhance learning by facilitating opportunities for students to learn 
from each other about their different cultures, experiences, and perspectives (Forbes & 
Lord, 2024). Given this unique diversity, teachers can design learning by differentiating 
content, processes, teaching outcomes, or learning environments according to students' 
readiness, passion, and profile (Hiruy, & Melesse, 2022). As facilitators in the classroom, 
teachers can meet students' diverse needs and empower them individually in the 
learning process (Strogilos et al., 2023) while providing authentic, realistic, and genuine 
experiences (Güth & van Vorst, 2024). They do this by detailing what needs to be 
learned (Nsabayezu et al., 2022; Üce & Ceyhan, 2019). Designing learning for different 
competency levels is considered a vital method to enable all students to participate in 
the class and develop competencies according to their levels of achievement. One 
approach that can support such learning is differentiated instruction (Melesse & Belay, 
2022). Differentiated instruction also accommodates all student differences in readiness, 
interest, and learning profiles (Pozas & Letzel-Alt, 2023; Valiandes & Neophytou, 2018). 
Research shows that students' learning abilities are higher in classrooms implementing 
differentiated instruction (Haelermans, 2022), and this approach positively impacts 
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critical, creative, and innovative thinking abilities (Avandra & Desyandri, 2023; Latifah 
et al., 2023), especially in chemistry subjects. 

Chemistry learning in classrooms faces issues, particularly when the concepts taught 
by teachers do not align with the student’s everyday characteristics and situations. This 
misalignment can hinder the development of their critical thinking (Habig et al., 2018). 
Critical thinking involves analyzing, evaluating, and meticulously dictating information 
(Tiruneh et al., 2018). Differentiated instruction will stimulate students' critical thinking 
skills, aiding their success in learning and scientific careers (Garvin-Hudson & Jackson, 
2018). Various studies have shown differentiated instruction to be a method that can 
address student diversity. Still, unfortunately, it has not been adequately tailored for 
students with diverse cultural and linguistic backgrounds (Santamaria, 2009), 
particularly in Indonesia. As a country with rich cultural diversity, Indonesia has yet to 
widely explore its cultural diversity in chemistry learning to create meaningful learning 
experiences (Rahmawati et al., 2019). Previous studies show that school chemistry 
education has yet to connect with students' cultural backgrounds optimally (Andina et 
al., 2017; Tan, 2017). Culturally Responsive Teaching (CRT) links cultural diversity with 
education to enhance the quality and success of the learning process (Heitner & 
Jennings, 2016). Integrating elements of Indonesian culture into chemistry education 
can deepen understanding and embed local values. CRT stimulates students' awareness 
of the role of chemistry in daily life, influencing their understanding of their culture 
(Rahmawati & Ridwan, 2017). CRT acknowledges and appreciates Indonesia's cultural 
diversity within the education system, creating an environment that celebrates and 
respects cultural heritage (Arfa & Lasaiba, 2022). Teachers must understand their 
students’ cultures, attitudes, behaviors, and beliefs to provide culturally responsive 
instruction and represent all diverse groups, reflecting their realities (Rodríguez, 2014). 
Given the abovementioned issues, an approach is needed to develop students' critical 
thinking skills in chemistry learning. This approach integrates CRT with differentiated 
instruction, designed to provide equitable treatment to all students and offer 
differentiation that meets their individual learning needs. 

Therefore, this study investigates the integration of Culturally Responsive Teaching 
(CRT) into differentiated learning in chemistry education to develop students’ critical 
thinking skills. Specifically, this study explores how the integrated instructional model 
creates culturally relevant learning experiences, accommodates diverse student 
characteristics, and supports the development of critical thinking. The findings are 
expected to provide an instructional framework that contributes to the implementation 
of SDG 4 (Quality Education) by promoting inclusive, equitable, and high-quality 
chemistry learning. 
 
Integrated differentiated instruction model with Culturally Responsive Teaching (CRT) 
Differentiated instruction model 
Differentiated teaching is an inquiry-based, student-focused, and activity-based 
pedagogical approach. These approaches allow teachers to plan and customize their 
teaching methods to accommodate each student's learning needs (Strogilos et al., 2023). 
To address student diversity, differentiated teaching can balance the academic content 
and the student’s characteristics (knowledge background, passion, readiness, and 
learning profile) (Melesse & Belay, 2022). According to Tomlinson (2001), teachers use 
differentiated teaching when they plan various approaches related to the content that 
needs to be learned, how students will know it, and how they will demonstrate what 
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they have learned. Differentiated instruction in learning results in approaches to the 
elements such as content (input), what students learn; process, how students 
understand the information and ideas offered; and product (output), how students 
apply and display what they have understood (Tomlinson, 2001). 
 
Culturally Responsive Teaching (CRT) model 
Geneva Gay (2000) defines Culturally Responsive Teaching (CRT) as maximizing 
students' ability to learn and culturally appropriate academic and psychosocial 
development. CRT involves a student's knowledge of their culture, pre-existing 
experiences that are their strengths, and learning style to make learning more effective 
and relevant to the student's life (Gay, 2000). According to Ladson-Billings, CRT 
practices aim to improve students' academic achievement and strengthen their cultural 
identity. Teachers who implement this type of teaching help students meet three 
criteria: academic success, cultural competence, and critical awareness (Ladson-Billings, 
1995). The development design of the Culturally Responsive Teaching approach that 
can be used in mathematics and science learning is proposed by Hernandez et al. (2013), 
which consists of content integration, facilitating knowledge construction, prejudice 
reduction, social justice, and academic development. This design can assist teachers in 
developing learning, especially in science. The implementation of CRT in classrooms 
positively impacts learning progress. Quantitative findings by Singh and Akar (2021) 
show that teachers who implement CRT in their classes have a high level of readiness 
and skills in managing culturally diverse classrooms, while qualitative findings present 
deep confidence among teachers regarding their characteristics and personal attitudes 
towards cultural diversity as a strength in their teaching (Dolapcioglu & Doğanay, 
2022). 
 
Integrated differentiated instruction model with Culturally Responsive Teaching (CRT) 
The integrated, differentiated instruction approach with Culturally Responsive 
Teaching (CRT) consists of five main steps: self and cultural exploration, factual 
integration, idea sharing, critical analysis, and character validation. These steps can be 
applied as shown in Figure 1, which illustrates the steps corresponding to the students' 
characteristics and needs. 
 

 
Figure 1. Learning steps in differentiated learning integrated with Culturally 

Responsive Teaching (CRT) 
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These five steps form a unified process that meets the needs and adaptations to the 
diversity of students in the classroom. First, the self and cultural exploration step 
encourages students to understand and appreciate their identities and cultures within 
the learning context. Factual integration emphasizes the importance of including 
information and examples from various cultures in learning, allowing students to feel 
connected to the subject. Third, idea sharing teaches students to exchange ideas and 
experiences, enrich classroom discussions, and value different perspectives. Fourth, 
critical analysis encourages students to evaluate information critically, question 
assumptions, and develop analytical thinking. The final step, character validation, 
recognizes and appreciates the moral, ethical, and personal qualities students 
demonstrate during the learning process. These five steps aim to create an inclusive, 
empowering, and diversity-respecting learning environment while strengthening the 
connection between classroom learning and the students’ cultural, social, and personal 
realities. All these steps can be repeated to achieve the learning targets that have been 
collaboratively formulated. 
 
Critical thinking skills 
Critical thinking is an intellectually disciplined process that requires the ability to 
actively and skillfully evaluate data collected from experiences through 
communication, observation, perception, practice, analysis, synthesis, reflection, logic, 
and reasoning. The Critical Thinking Skills Rubric (CTR) developed by Dolapcioglu and 
Doğanay (2022) used in this study includes five skill indicators: understanding, 
comparing, and evaluating solutions, reaching and proving the correct solution, 
suggesting new solutions, and reflection. Critical thinking skill indicators consist of the 
following criteria: (1) identifying changes in the color of red and blue litmus indicators 
in various salt solutions through problem understanding, (2) comparing various pieces 
of information related to the application of ion equilibrium in salt solutions and 
providing solutions based on the evaluations conducted. Indicator (3) provides practical 
solutions related to ion equilibrium in salt solutions and acid-base properties. Indicator 
(4) analyzing the procedure for acid-base titration, including the endpoint and 
equivalence point of acid-base titration, creating titration curves with appropriate 
indicators, determining the concentration of the titrant or the substance being titrated, 
and providing solutions to real-life cases and evidence. Indicator (5) provides solutions 
for real-life applications regarding the pH of salt solutions. Indicator (6) reflects on the 
experimental results to predict the pH of salt solutions using litmus paper/indicators. 
 
RESEARCH METHOD 
Research design 
The research methodology used in this study is qualitative. A qualitative method was 
chosen because this study focuses on developing students' critical thinking skills 
through Differentiated Learning integrated with Culturally Responsive Teaching on 
hydrolysis and acid-base titration materials. In qualitative research, the researcher 
needs data that can be used to describe the state or phenomena as they are. Data 
collection in this study is based on observations made during the research (Figure 2), 
students’ reflective journals, teachers' journals, and intensive interviews with the XI 
MIA 1 class at MA Pembangunan UIN Jakarta. 
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Figure 2. Research design 
 
Data collection 
Qualitative data were obtained through classroom observations, student reflective 
journals, and semi-structured student interviews. In conducting classroom observations 
of teacher-student and student-student interactions, the researcher was assisted by four 
observers who were teachers from partner schools. This method helps provide an 
overall picture of implementing the differentiated learning model integrated with CRT. 
To uncover individual student learning experiences, they were directed to answer 
questions in reflective journals designed to explore and develop students' critical 
thinking skills. Here are examples of reflective journal questions: 

What are your thoughts on today’s lesson? What challenges did you encounter 
during the learning process?Evaluate your performance in today’s lesson! 

Semi-structured interviews were conducted to explore students’ learning experiences 
and the development of their critical thinking skills. Here are examples of interview 
questions: 

Hi, how are you? Do you enjoy studying chemistry? Do you feel you understand 
the material better when it is related to everyday life? Can you explain the 
hydrolysis process that occurs in Betawi pickles? After this learning process, do 
you feel more confident in expressing opinions and critical thinking? What 
strengths have you gained from this learning? 

A critical thinking skills test was also conducted to map the development of students' 
critical thinking abilities. An example question is as follows: 

“In the food industry, preservatives such as sodium benzoate are often added to 
extend the shelf life of food products. However, most cake sellers do not use this 
method because of the increased production costs of purchasing these 
preservatives. Explain the effect of adding sodium benzoate to Dongkal cake on the 
food’s pH after adding sodium benzoate, connecting it with the acidic and basic 
properties of the resulting reaction!” 
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Trust and data analysis 
Data analysis uses a constructivist grounded theory approach. Data were processed 
using interview transcripts, coding the data, categories into themes and subthemes, 
and narratives of the findings. Implementing the integrated and differentiated CRT 
learning model uses this method to produce a database and its implications in 
involving students in learning. The quality of data produced during research and 
data accountability is carried out epistemologically, where researchers apply 
credibility criteria. According to Gubda and Lincoln (1989), cited in Enworo (2023), 
qualitative research can be done through credibility. The credibility of the data 
includes prolonged engagement, persistent observation, progressive subjectivity, 
and member checking. Prolonged engagement in this research is carried out to 
study, understand, and observe students’ environment, learning styles, and 
attitudes before and during learning. Persistent Observation was conducted to 
deepen information related to the development of critical thinking skills in students 
and the implementation of CRT-integrated differentiated learning. Progressive 
subjectivity is achieved by continuously monitoring learning activities and is 
associated with the development of students' critical thinking skills. Member 
checking determines whether the data from the observation of the development of 
critical thinking skills with differentiated learning integrated with culturally 
responsive teaching obtained during the research process, data processing, and 
analysis are correct and appropriate. 
 
RESULTS AND DISCUSSION 
Results 
Pedagogical strategies to engage students in Culturally Responsive Teaching (CRT) 
integrated differentiated learning 
A better understanding of students' cultural backgrounds supports differentiated 
learning, where teachers can create more effective and relevant learning strategies 
(Sedeṅo et al., 2021). By linking students' cultural identity with the learning materials, 
teachers can help them find relevance and real-life applications of chemistry concepts in 
their daily lives. As a country with diverse cultures, Indonesia has yet to explore 
Indonesia's cultural diversity in chemistry learning widely to create meaningful 
learning experiences (Rahmawati et al., 2019). 
 
Learning methods 
Differentiated learning by integrating CRT, conducted in this research, applies various 
learning methods tailored to diverse students’ needs. Examples of techniques used are 
think-tac-toe, tiered lesson, RAFT, jigsaw, pro-con debate, and others. This is proven by 
Observer 4's notes, where it is stated that students actively solve questions submitted 
through a game in groups. The solution in this game is reviewed with other groups 
regarding the correct answer per the information learned (Observer's Note 4, May 13, 
2024). Student 31's reflective journal also stated that he could understand after further 
explanation (Reflective journal, PD-31, May 13, 2024). Sixteen students also agreed that 
the think-tac-toe learning was enjoyable; I rate it 10/10 because the material was so easy 
to learn that I found it easy to answer the quiz given (Reflective Journal, PD-16, May 13, 
2024). 
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Differentiated learning integrated Culturally Responsive Teaching (CRT) 
Self and cultural exploration is the process of understanding oneself about the 
individual’s readiness, interests, learning profile, and cultural background. Through 
self- and artistic exploration, individuals can gain information, ideas, and skills about 
their characteristics and needs, increase their sense of identity and self-esteem, and 
appreciate cultural diversity in society. This is based on research by Rahmian et al. 
(2024), where students' identities, including their culture, are respected, and it will 
support positive collaboration and progress towards new ideas. For example, student 
PD-1 admitted, "I am a feeling person, so in learning, my feelings dominate, and that 
includes anything" (Self-Identification File, PD-1, May 6, 2024). This is the initial 
information about students' learning readiness. Another thing was expressed by 
student PD-10, where he stated, "It is more fun to learn in groups" (Self Identification 
File, PD-10, May 6, 2024). Corroborated by student PD-18: "Grouping makes it easier for 
me to understand the material because I can exchange knowledge" (Self Identification 
File, PD-18, May 6, 2024). With grouping and using the integrated, differentiated 
learning model in the first meeting, the results obtained were information from PD-5, 
where he wrote, "I can receive chemistry material relatively quickly" (Self Identification 
File, PD-5 May 6, 2024). 

Factual integration in learning refers to the use of concrete data or facts. It 
incorporates empirical information or actual events into learning activities and class 
discussions to support understanding of the concept or topic being taught. As van 
Riesen et al. stated, students with good prior knowledge perform best in the lesson [36]. 
Learning steps are formed into five groups according to student readiness in the factual 
integration stage. Each group sought answers to the problems (Observer 1 note, May 17, 
2024). PD-2 students feel the benefits when chemistry is connected to everyday life, 
namely, "I understand chemistry better, which is connected to everyday life during 
practicum. I feel that I can solve problems in everyday life, such as adding preservatives 
in the form of salt to certain foods" (Interview PD-2, May 22, 2024). Studying chemistry 
in the way that students like makes students recognize their strengths. For example, as 
in the interview of PD-29: "The strengths that I get by studying chemistry with 
contextual materials are first confidence, the second is our criticism of the material, the 
third is brainstorming for us (Interview PD-29, May 31, 2024). Corroborated with 
information from student interview PD-3, "By being associated with everyday life, I 
become more interested in chemistry lessons" (Interview PD-3, May 8, 2024). 

Idea sharing refers to the process by which students and teachers share diverse ideas, 
views, or ideas in an inclusive and culturally responsive learning context. Group 
students discuss with each other and are active" (Observer 4's note, May 31, 2024). In 
interview PD-29, information was obtained that "Chemistry learning becomes varied 
ma'am because groups are made per material, later we get one material point (idea) and 
share with other groups and the same" (Interview PD-29, May 31, 2024). According to 
the research results of Zielhius et al. (2024), students will benefit from active 
involvement in the classroom. By reviewing and sharing these ideas, students can 
expand their understanding of the topic being studied. Sharing ideas enriches 
individual knowledge and allows students to see different perspectives and gain new 
insights from their peers. 

The problem-solving process in this lesson involves various stages, starting from 
understanding the problem, analyzing available information, formulating hypotheses, 
and testing and evaluating results. Through this exercise, students can hone their 
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critical and applicative thinking skills in a natural context. Students are encouraged to 
express their opinions critically on the problem or ideas offered in class discussions or 
presentation sessions. They are invited to receive information passively and analyze, 
evaluate, and provide feedback based on their critical thinking. During learning, after 
exchanging or sharing ideas, students can carefully evaluate the information presented 
(Observer's Note 3, May 13, 2024). Another fact was that students could link various 
opinions in their group to produce an exact and accurate answer before expressing it to 
the teacher (Observer's Note 4, May 13, 2024). This is to the research results of 
Moghadam et al., where learning based on critical thinking allows students to form 
good ideas regarding things around them, even influencing the classroom climate, 
engagement, and cooperation for the better (Moghadam et al., 2023). By encouraging 
students to think critically, teachers help them develop more profound and reflective 
thinking skills. 

Learners are asked to identify their strengths and expertise. This involves self-
reflection, in which they consider the skills, knowledge, and competencies they have 
mastered. After listing these strengths, students match them to their learning targets. 
These targets include qualities in various aspects such as content (information, ideas, 
concepts, materials) and how they can utilize these strengths to achieve the set goals. 
Some of the strengths obtained by students after learning chemistry with the 
application of CRT integrated differentiated learning model are very positive and 
varied; for example, student PD-32 stated, "I have to be careful in pouring the solution 
because, in the previous practicum, I was not careful in pouring the solution" (Reflective 
Journal, PD-32, May 31, 2024). He found that being careful is a quality target he must 
fulfill to become a better person. As expressed by student PD-1: "I worked a lot in 
today's practicum but was less active in asking questions; in the next chemistry 
meeting, I will try to be better" (Reflective Journal, PD-1, May 31, 2024). Another 
strength that students found: "I am better than the previous meeting because my 
strength is critical" (Reflective Journal, PD-29, May 31, 2024). This is based on research 
by Ozcan (2016), which states that internal motivation has a high predictive power in 
problem-solving in learning. Making a list of strengths helps students focus on self-
development and achieving targets effectively and efficiently. 
 
Results of critical thinking skills with Culturally Responsive Teaching (CRT) 
integrated differentiated learning model 
Critical thinking skills in implementing the Culturally Responsive Teaching (CRT) 
Integrated Differentiated Learning Model were tested through an essay test of 6 
questions, validated by five expert validators. As many as six questions were obtained. 
These indicators are also given in the observation sheet during the implementation of 
learning. In the interview process, students were also asked critical thinking skills 
questions to determine how much the CRT-integrated differentiated learning model 
improved students' critical thinking skills. 
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Figure 4. Student achievement of outcomes 

The histogram in Figure 4, shows the achievement of students’ results in carrying out 
exams with indicators one to five on critical thinking skills, divided into four levels: 
Level 1, Level 2, Level 3, and Level 4. In Indicator 1, most students are at Level 4 
(62.5%), indicating they can demonstrate their ability in Indicator 1. In Indicator 2, most 
students were at Level 4, which was 53.1%, while in Indicator 3, which contained two 
skill indicators, Level 4 was achieved by 51.6% of students. In Indicator 4, 37.5% of 
students obtained Level 4 skills, and in Indicator 5, 50% obtained Level 4. This is to 
findings from Dolapcioglu and Doğanay (2022), where the application of authentic 
learning principles, such as giving students time to think individually and involving 
them in discussions with peers to compare solutions and provide evidence for their 
thinking can support the development of deeper understanding. Depth in the learning. 
This histogram shows that most students have good to excellent critical thinking skills 
(Level 3 and Level 4) in all indicators measured. Indicator 1 shows the highest 
percentage for Level 4, while Indicators 3 and 4 have a more even distribution among 
the other skill levels. 
 
Discussion 
The findings demonstrate that integrating Culturally Responsive Teaching (CRT) with 
differentiated learning effectively enhanced students’ critical thinking skills in 
chemistry learning. The predominance of students achieving Level 3 and Level 4 across 
all critical thinking indicators suggests that the instructional model successfully 
supported higher-order thinking through culturally meaningful and differentiated 
learning experiences. These findings indicate that students were not only able to 
understand chemistry concepts but also analyze, evaluate, and apply them in authentic 
situations. 

The highest achievement was observed in Indicator 1, where 62.5% of students 
reached Level 4. This result suggests that connecting chemistry concepts with students’ 
cultural experiences and prior knowledge facilitated a stronger conceptual foundation 
before engaging in more complex reasoning. According to constructivist learning 
theory, meaningful learning occurs when new knowledge is connected to learners’ 
existing experiences, allowing students to construct deeper conceptual understanding. 
The self- and cultural exploration stage provided opportunities for students to activate 
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their background knowledge, making chemistry concepts more relevant and easier to 
understand. 

The consistently high performance in Indicators 2 (53.1%), 3 (51.6%), and 6 (50.0%) 
further demonstrates that differentiated learning integrated with CRT supported 
students in comparing information, evaluating evidence, proposing solutions, and 
reflecting on their learning. These findings are consistent with Tomlinson (2001), who 
argues that differentiated instruction accommodates students’ readiness, interests, and 
learning profiles, enabling learners with diverse characteristics to achieve meaningful 
learning outcomes. At the same time, integrating students’ cultural backgrounds into 
chemistry learning provided authentic contexts that encouraged critical analysis rather 
than rote memorization. 

The relatively lower percentage of students achieving Level 4 in Indicator 5 (37.5%) 
suggests that solving complex real-life chemistry problems remains more challenging 
than understanding or analyzing concepts. This indicator required students to integrate 
conceptual knowledge, scientific reasoning, and contextual problem-solving 
simultaneously. Nevertheless, the relatively high proportion of students achieving 
Level 3 indicates that most students had already developed adequate analytical abilities 
and were progressing toward advanced critical thinking. This finding suggests that 
contextual chemistry problems require continuous exposure and repeated practice to 
strengthen students' ability to transfer scientific knowledge into authentic situations. 

These findings also demonstrate the complementary relationship between Culturally 
Responsive Teaching and differentiated learning. While differentiated instruction 
accommodates differences in students’ readiness, learning profiles, and interests, CRT 
enriches learning by connecting chemistry concepts with students’ cultural identities 
and everyday experiences. The integration of both approaches created an inclusive 
learning environment where students actively participated in discussion, exchanged 
ideas, evaluated different perspectives, and reflected on their learning processes. Such 
classroom interactions are essential for developing critical thinking because students are 
required to justify their reasoning, evaluate evidence, and consider multiple viewpoints. 

Furthermore, the implementation of various instructional strategies including think–
tac–toe, RAFT, jigsaw, tiered activities, collaborative discussion, and reflective journals 
provided multiple pathways for students to construct knowledge according to their 
individual learning characteristics. These learning experiences encouraged active 
participation, collaboration, and self-reflection, which are fundamental components of 
higher-order thinking and student-centered learning. The findings therefore support 
previous studies reporting that authentic, collaborative, and culturally relevant learning 
environments significantly contribute to students' critical thinking development. 

From the perspective of the Sustainable Development Goals, this study contributes 
directly to SDG 4 (Quality Education) by demonstrating that integrating CRT with 
differentiated learning promotes inclusive, equitable, and high-quality chemistry 
education. The instructional model respects students’ cultural diversity while 
simultaneously accommodating different learning needs, thereby providing equitable 
learning opportunities for all students. Rather than applying a uniform instructional 
approach, the model recognizes diversity as an educational resource that enriches 
learning experiences and supports the development of essential twenty-first-century 
competencies, particularly critical thinking. Therefore, the integration of CRT and 
differentiated learning represents an effective pedagogical strategy for advancing SDG 
4 through culturally relevant, inclusive, and student-centered science education. 
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CONCLUSION 
Fundamental Finding: The integration of Differentiated Learning and Culturally 
Responsive Teaching (CRT) effectively enhanced students’ critical thinking skills while 
promoting culturally relevant, meaningful, and inclusive learning experiences. The five 
instructional stages self- and cultural exploration, factual integration, sharing ideas, 
critical analysis, and character validation supported both students’ intellectual and 
personal development. Implication: The findings demonstrate that integrating 
students’ cultural backgrounds into differentiated instruction contributes to the 
achievement of Sustainable Development Goal 4 (Quality Education) by promoting 
inclusive, equitable, and learner-centered chemistry education. This integrated 
approach enhances students’ engagement, confidence, participation, and higher-order 
thinking skills while accommodating diverse learning needs, cultural identities, and 
learning profiles. The proposed instructional framework provides educators with a 
practical strategy for creating culturally responsive and inclusive classrooms that foster 
critical thinking and support the development of essential twenty-first-century 
competencies. Limitation: Your conclusion should be the best part of your paper. 
Future Research: Future studies should examine the effectiveness of CRT-integrated 
differentiated learning across different educational levels, disciplines, and cultural 
settings. Researchers may also investigate its impact on other 21st-century 
competencies, such as creativity, collaboration, communication, problem-solving, and 
intercultural competence, using quantitative or mixed-methods approaches. 
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