



Effects of Differentiated Instruction Strategies and Higher-Order Thinking Skills on Learning Outcomes of Junior High School Students in Kabila District, Bone Bolango Regency, Indonesia

Abstract
This study aims to (1) analyze the differences in Social Science learning outcomes before and after the implementation of differentiated learning, and (2) evaluate the effect of higher-order thinking skills (HOTS) on students' academic achievement. The research employed a quasi-experimental design with a pretest-posttest control group model, utilizing students from three junior high schools as the sample. The research instruments included HOTS-based learning achievement tests and observation sheets on the implementation of differentiated instruction. Data analysis was conducted using paired t-tests to measure mean score differences and analysis of covariance (ANCOVA) to examine the effect of HOTS on learning outcomes after treatment. The results indicate that the implementation of differentiated instruction significantly improved social studies learning outcomes compared to the conventional method (p < 0.05), with greater improvements in the group of students with high HOTS levels. The interaction between differentiated instruction and HOTS contributed positively to engagement, motivation, and academic achievement. These findings reinforce the evidence that adapting learning materials, processes, and products to individual student profiles can optimize 21st-century competencies. In conclusion, differentiated learning integrated with HOTS development is efficacious in improving social studies learning outcomes at the junior high school level. The contribution of this study lies in enriching adaptive learning models that consider the diversity of students' cognitive abilities as a strategy for improving education quality. This study recommends the implementation of differentiated learning in social studies, with the support of curriculum and teacher training that emphasizes student profile analysis and HOTS-based learning strategies.
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INTRODUCTION
High-quality education is characterized by the ability of students to internalise, understand, and apply knowledge in various contexts of life. Learning outcomes serve as the primary indicator of the success of the educational process, encompassing cognitive, affective, and psychomotor dimensions (Kinta, 2013). These indicators not only reflect the achievement of basic competencies and learning objectives but also serve as a benchmark for evaluating the effectiveness of methods, strategies, and the learning environment (Sultana et al., 2025). At the junior high school level, particularly in social studies, the demand for mastery of concepts, critical thinking skills, and analytical abilities makes the quality of learning outcomes a fundamental aspect in achieving educational goals (Azril, 2023).
The learning outcomes of junior high school students in Kabila District show that the situation is not yet optimal. Mid-semester assessment (PTS) and end-semester assessment (PAS) data for the 2024–2025 academic year at three junior high schools in the area show average scores ranging from 65 to 69, below the Knowledge Proficiency Criteria (KKTP) of 75. These low achievements indicate obstacles in the learning strategies used. Initial observations reveal the dominance of conventional methods such as one-way lectures and note-taking, which do not accommodate variations in students' abilities, interests, and learning styles.
The differentiated learning approach is increasingly seen as a crucial strategy in 21st-century education, where student diversity is an undeniable reality. The primary principle of this approach is to provide equitable, rather than uniform, learning experiences by adapting materials, activities, and assessments to suit students' varying readiness, interests, and learning styles. Differentiation in this context extends beyond method variation, representing a recognition of each individual's unique identity and potential. Therefore, strategic choices such as using visual media for students with spatial tendencies or practical simulations for kinesthetic learners are not merely technical, but reflect an educational philosophy that positions diversity as a pedagogical asset.
This conceptual foundation is legitimized through increasingly robust empirical evidence. Research by Bilantua et al. (2024) indicates that differentiation strategies significantly contribute to social studies learning outcomes, with a determination coefficient of up to 96%. These results indicate that differentiation not only accommodates individual differences but also systematically enhances the connection between learning design and academic outcomes. Critical and creative thinking skills—two core competencies of the 21st century—can be effectively cultivated through this approach, as evidenced by the results of a MANOVA analysis (Putri, Rachmadiarti and Kuntjoro, 2023). In other words, what is theoretically claimed to be the advantage of differentiation has been empirically proven to have a tangible impact on students' cognitive, affective, and psychomotor domains.
This integration of conceptual foundations and empirical findings demonstrates that differentiated learning is not merely a technical strategy but a transformative paradigm in education. At the practical level, teachers are required to be more adaptive, innovative, and reflective in designing learning so that the classroom is no longer a uniform space, but rather a platform for equitable and meaningful growth. This implication confirms that differentiation is relevant not only in the classroom context but also within the national policy framework. This orientation aligns with the direction of the Independent Curriculum in Indonesia, which emphasizes personalized learning as a key strategy for improving the quality of national education while strengthening a culture of inclusivity in schools.
Differentiated instruction within the framework of 21st-century competencies aligns with the development of Higher Order Thinking Skills (HOTS), which include analytical, evaluative, and creative abilities (Foo, 2014). Tomlinson (2001) and Subban (2006) emphasize the effectiveness of this strategy in accommodating differences in HOTS levels, both through enrichment of materials for high-ability students and through structural support for students with low HOTS. Tomlinson (2017), Coubergs et al. (2017), and Pozas & Letzel (2021) report the effectiveness of differentiation in enhancing motivation, engagement, and academic achievement in diverse classrooms.
Studies integrating differentiated instruction and HOTS within a single analytical framework are still scarce in the context of junior high schools in Indonesia. Most research examines the effects of both variables separately on learning outcomes, leaving unanswered the empirical question of whether students' HOTS levels influence the effectiveness of differentiated instruction, as well as how the interaction between these two variables affects social studies learning outcomes.
This study contributes new insights by examining the interactive relationship between differentiated instruction and higher-order thinking skills (HOTS) in social studies learning at the junior high school level. This focus offers a more comprehensive perspective on adaptive instructional design, considering student diversity while optimizing the development of 21st-century competencies.
This study aims to identify differences in learning outcomes before and after the implementation of differentiated learning, and to analyses the influence of HOTS on learning outcomes.

METHODOLOGY
3.1 Research Design
This study employed a quantitative approach, utilizing a quasi-experimental method with a One-Group Pretest-Posttest design. This approach was employed because it enables the measurement of the treatment's effect on the dependent variable, even without a control group (Creswell, 2012; Sugiyono, 2018). Pretest scores were obtained from daily tests before the intervention, while posttests were conducted after the implementation of differentiated learning strategies.

3.2 Research Location and Time
The research was conducted from March to June 2025 in three junior high schools in Kabila District: SMP 1, SMP 2, and SMP 3 Kabila. The locations were selected based on the similarity of student characteristics and the curriculum implemented.

3.3 Population and Sample
The research population consisted of all seventh-grade students from the three schools, totalling 316 students. The sample consisted of 70 students selected using purposive sampling, taking into account the suitability of their characteristics and curriculum (Sugiyono, 2018).
3.4 Instruments and Data Collection Techniques
Data were collected using HOTS integrated learning outcome tests, which covered levels C1–C5 in the revised Bloom taxonomy, as well as administrative documentation from the schools.
The tests were developed based on fundamental competency indicators and validated by experts. Scores were used to classify students into high (≥75) and low (≤75) HOTS categories (Satriani et al., 2022).
3.5 Research Procedure
The research was conducted in three stages: Planning, Development and validation of instruments, and sample determination. Implementation: Administration of pretest, differentiated learning strategy intervention, and posttest. Reporting: Data processing and analysis, and report writing.
3.6 Data Analysis 
Techniques Data analysis was conducted using SPSS version 29, employing: Validity test (Pearson Product Moment) and reliability (Cronbach's Alpha) (Sugiyono, 2018), Normality test (Shapiro-Wilk) and homogeneity (Levene's Test), Paired Sample t-Test to determine differences between pretest and posttest results, Independent Sample t-Test to test differences based on HOTS categories, Multiple Linear Regression to measure the influence of HOTS on learning outcomes (Sugiyono, 2018), and F-test and determination coefficient (R²) to assess the simultaneous influence of independent variables (Ghozali, 2018).

RESULTS AND DISCUSSION
Table 1. Number of Respondents Based on HOTS Strategies and Categories
	Category
	Differentiated Learning Strategy
	Conventional Strategy
	Total

	High HOTS
	35
	35
	70

	Low HOTS
	35
	35 (50%)
	70

	Total
	70
	70
	140


Description: The data shows that the distribution of students is balanced between differentiated and conventional learning groups, each consisting of 35 students with high and low HOTS.
Table 2. Distribution of Student Abilities Based on HOTS Categories
	HOTS Category
	Score Range (%)
	Description

	High
	&gt;75
	Able to analyze, evaluate, and create well

	Low
	≤75
	Still has difficulty in higher-order thinking


Note: These categories were used as the basis for grouping respondents in the statistical analysis of learning outcomes.
Table 3. Results of Paired Sample t-Test
	Measurement Pairs
	Mean Difference
	Calculated t-value
	Sig. (2-tailed)
	Notes

	Pretest – Posttest (Differentiated Strategy)
	-14.255
	-17.444
	0
	Significant


Note: A significant difference was observed between the pretest and posttest results following the implementation of differentiated learning strategies.
Table 4. Results of the Simple Linear Regression Test of HOTS on Learning Outcomes
	Model
	Coefficient
	Sig
	Interpret

	Constant
	64.123
	0.000
	Learning outcome value when HOTS = 0

	HOTS → Learning Outcome
	4.58
	0.001
	Each increase in HOTS score by 1 point increases learning outcomes by 4.58 points


Regression Equation: Y=64.123+4.580X+eY = 64.123 + 4.580X + eY=64.123+4.580X+e
(Y = Learning Outcomes, X = HOTS)
The research findings conclusively demonstrate that differentiated instruction significantly contributes to improving student learning outcomes, particularly in the context of social studies in junior high schools across Kabila Subdistrict. This improvement is consistently reflected in higher posttest scores compared to pretest scores, both among students with high Higher Order Thinking Skills (HOTS) and those with low HOTS. As an illustration, students at SMP 1 Kabila with high HOTS scores saw their scores increase from 63 to 82, while those with low HOTS scores improved from 57 to 75. A similar pattern was observed at SMP 2 and SMP 3, where differentiated learning groups consistently achieved better post-test results than conventional groups, demonstrating the overall effectiveness of this approach.
Furthermore, differentiated learning strategies proved to be most optimal for students with high HOTS. This was reinforced by the greater difference in learning outcome improvement scores compared to the low HOTS group. These findings support the views of Tomlinson (2001) and Subban (2006) that students with higher-order thinking skills are better able to respond to challenging, flexible, and learning-style-appropriate instruction. They tend to process material analytically and create new meaning through critical evaluation and creative processes. In other words, differentiated learning provides space for students to maximise their cognitive potential through structured and contextual intellectual challenges.
However, students with low HOTS also showed significant improvement. This indicates that differentiated learning is not only beneficial for cognitively gifted students but also accommodates the needs of students with limitations in higher-order thinking. Providing tailored materials, methods, and evaluations has proven to be an effective support, enabling this group to continue showing substantial progress in learning outcomes.
Thus, differentiated learning serves as an inclusive and adaptive approach, in line with the principle of equity in education. Statistically, the influence of HOTS strategies and skills on learning outcomes was confirmed through an F-test showing a significance value of < 0.001. These findings confirm that there is a significant simultaneous influence between learning strategies and HOTS levels on students' academic achievement.
Therefore, the implementation of this strategy needs to be carried out systematically, starting from diagnostic assessment to map students' HOTS levels, to the development of targeted learning content, processes, and products. Brookhart (2010) states that analysis, evaluation, and creation are core elements of meaningful learning, so learning that integrates HOTS with differentiated strategies will create transformative learning experiences.
The findings of this study strongly align with the social constructivist framework introduced by Vygotsky, which argues that students' cognitive development cannot be viewed as a standalone entity but rather as the result of a dialectical relationship between internal and external factors. Internal factors refer to students' higher-order thinking skills (HOTS), while external factors encompass adaptive teaching strategies designed by teachers to address diverse cognitive abilities in the classroom. From this perspective, the Zone of Proximal Development (ZPD) is a central concept that bridges the gap between students' actual abilities and the cognitive potential that can be achieved through educational interactions. The ZPD develops optimally if learning strategies stimulate critical, analytical, and creative thinking, encouraging students to go beyond their baseline capabilities with appropriate scaffolding (Anwar et al., 2024).
Furthermore, the application of a differentiated learning approach combined with the reinforcement of HOTS has important implications for creating learning spaces that are active, contextual, and relevant to individual experience. Differentiated learning does not simply accommodate variations in learning styles or levels of understanding; rather, it serves as a systematic strategy to ensure that each student has the opportunity to construct meaning that aligns with their cognitive profiles. This aligns with the notion that meaningful learning can only occur if students engage in information processing that requires analysis, evaluation, and creation rather than simply reproducing knowledge (Sharma, 2020). Thus, differentiation integrated with the strengthening of HOTS serves a dual purpose: first, it broadens the range of learning experiences to be relevant to individual contexts; second, it fosters higher-order thinking skills as the foundation for lifelong learning.
Furthermore, this strategy implicitly recognizes and values individual differences in the learning process as potential, not obstacles to learning. Each student has a unique background, cognitive capacity, and internal strategy; therefore, homogeneous learning risks creating achievement gaps. Therefore, adaptive and differentiated teaching strategies not only ensure inclusivity but also create conditions conducive to the development of HOTS, which are essential in 21st-century education. As emphasized by Chun and Abdullah (2019), enhancing HOTS is a key foundation for achieving deep and meaningful learning, ultimately producing students with analytical, problem-solving, and creative skills that are relevant to global challenges.
Thus, the above description suggests that the integration of social constructivism, learning differentiation, and HOTS reinforcement provides a strong theoretical and practical foundation for this study. The synergy between these three aspects not only supports individual students' cognitive development but also offers a pedagogical model responsive to the demands of a modern education system that emphasizes diversity, inclusivity, and meaningful learning.
The results of this study demonstrate a significant pattern of consistency regarding the effectiveness of learning differentiation when combined with a higher-order thinking skills (HOTS) approach. The findings of Bilantua et al. (2024), although indicating only a moderate positive effect, emphasize the crucial role of differentiation in accommodating diverse learning styles and individual student needs. This suggests that while improvements in learning outcomes are not always drastic, differentiation serves as a mechanism for maintaining the sustainability of students' academic development. In this context, Afifah & Fatmawati (2024) research strengthens this argument by demonstrating that learning differentiation, explicitly designed to promote HOTS mastery, can significantly impact critical, analytical, and evaluative thinking skills. Thus, these two findings are not contradictory but rather complementary, as they collectively span the spectrum of the impact of differentiation, from general learning outcomes to more complex cognitive achievements.
This relationship gains further validity when compared with the findings of Khan and Rana (2021), who examined a different context in Pakistan. The research demonstrates that HOTS-based learning models can improve students' scientific reasoning skills while confirming that this approach is not limited to the social sciences and humanities but is also relevant in the sciences. This cross-disciplinary validity confirms that HOTS can be viewed as a universal approach applicable to various knowledge domains. Thus, the integration of differentiation with HOTS is not merely a contextual strategy limited to specific subjects but rather a comprehensive pedagogical framework with a broad reach across the global education ecosystem.
From a practical perspective, the implications of teachers’ roles are crucial. HOTS-based differentiated learning design cannot be implemented haphazardly; it requires valid and reliable data from students' initial assessments. Diagnostic assessments, in this case, are no longer viewed as merely administrative procedures but as a crucial foundation for mapping individual learning needs. Furthermore, the implementation of project-based strategies, problem-solving, and reflective discussions, as outlined by Luchang, & Nasri (2023) has proven to be effective in transferring knowledge while fostering higher-order thinking skills. This indicates that the effectiveness of HOTS depends heavily on the synergy between curriculum design, instructional strategies and accurate assessment processes.
Based on this context, the relationship between research findings and learning practices shows that HOTS cannot be reduced merely to advanced cognitive skills, but rather as a fundamental foundation for preparing students to face the complexities of contemporary lives. HOTS plays a role in encourages students to process information, build new knowledge, and integrate cognitive dimensions with social values, ethics, and real-life practices. In other words, HOTS-based learning differentiation not only contributes to higher academic achievement but also forms the adaptive capacity, flexibility of thinking, and innovation that are essential in facing the dynamics of the digital era and globalization.
For policymakers, these research results provide a scientific basis for integrating differentiated learning strategies and HOTS development into teacher training and curriculum policy, particularly in the implementation of the Merdeka Curriculum. This curriculum emphasises learning that liberates students through differentiation based on individual needs, potential, and learning styles. Therefore, differentiated learning strategies integrated with HOTS reinforcement are not only a pedagogical choice but also a transformative strategy in realising education that is inclusive, adaptive, and meaningful both academically and socially.

CONCLUSION
The application of differentiated learning has been proven to significantly improve junior high school students' social studies learning outcomes, especially when synergised with the strengthening of higher-order thinking skills (HOTS). This strategy is able to overcome the weaknesses of conventional approaches that have dominated the learning process and significantly improve the academic achievement of students who were previously below the standard of mastery.
This study makes an important contribution to the field of education by presenting an analytical framework that combines differentiated learning and HOTS. The novelty of this study lies in its attempt to address the scientific gap regarding the interaction between learning differentiation and HOTS levels in the context of secondary education.
Practically, the results of this study recommend that teachers, school principals, and policymakers immediately implement differentiated learning as the primary approach in social studies education. Curricula and teacher training should be directed toward equipping educators with the ability to analyses student profiles and design responsive, HOTS-based learning strategies.
Moving forward, further research should explore the affective, social, and motivational dimensions of differentiated learning. Additionally, the development of more accurate and contextually appropriate HOTS diagnostic instruments will be a crucial foundation for creating a truly adaptive, inclusive, and transformative learning system.
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