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A B S T R A C T  
 

 KEYWORDS 

This quasi-experimental study aims to analyze the effectiveness of differentiated learning 
within the Merdeka Curriculum in enhancing the mathematical connection and resilience of 
junior high school students in East Kalimantan Province. The research employed a pretest-
posttest control group design, involving purposively selected eighth-grade students from 
several public schools. Data was collected through a mathematical connection test, a 
resilience questionnaire, and learning process observations. The results indicate that 
differentiated learning significantly improved students' mathematical connection and 
resilience compared to conventional instruction. The experimental group's average 
mathematical connection score increased from a low to a high category, with notable 
improvements in their ability to relate mathematical concepts to daily life and other 
mathematical ideas. Furthermore, students demonstrated significantly enhanced 
mathematical resilience, particularly in perseverance, problem-solving persistence, and 
adaptability to challenges. Key success factors included needs-based lesson planning, 
active student engagement, and motivating reflective practices.In conclusion, Differentiated 
instruction is effective in significantly increasing the mathematical resilience of eighth-grade 
students in East Kalimantan, with a significant value of 0.000 < 0.05. Differentiated 
instruction is effective in significantly increasing the mathematical connection of eighth-
grade students in East Kalimantan, with a significance value of 0.000 < 0.05.Differentiated 
instruction is effective in simultaneously and significantly increasing both the mathematical 
resilience and mathematical connection of eighth-grade students in East Kalimantan, with a 
significance value of 0.000 < 0.05. It is recommended that teachers adopt differentiated 
strategies more widely to support inclusive, meaningful learning and develop student 
competencies in the era of independent learning. 
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1. Introduction  

The potential and characteristics of every student are highly diverse and unique. Each student 

arrives at school with their own individuality and distinct background. This diversity encompasses 

different learning styles (e.g., auditory, visual, and kinesthetic), varying academic abilities (high, 

medium, and low), differing paces of understanding lessons (fast, average, or slow), learning 

orientations (mastery, performance-approach, performance-avoidance), levels of motivation (high, 

medium, low), degrees of self-efficacy (high, medium, low), and specific interests in subjects, among 

other factors, Ade Sintia Wulandari (2022). 

Consequently, a key demand for modern educators is to shift their teaching patterns to 

accommodate student characteristics and interests. Teachers must engage in continuous reflection to 

achieve better educational outcomes. One pedagogical approach that addresses this need is 

differentiated instruction. Afilin (2023) suggests that differentiated learning is an effort to adapt the 

classroom learning process to the individual learning needs of each student. This adaptation relates to 

student interests, learning profiles, and motivation to achieve better learning outcomes. Similarly, 

Puspitasari & Walujo (2020) state that differentiated learning holds the view that every student should 

be allowed to learn according to their own abilities. According to Tomlinson (2017), differentiated 
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instruction is the process of tailoring teaching to meet student needs, which can involve differentiating 

the process, content, or product. As Purba et al. (2021) note, the current importance of implementing 

differentiated learning is grounded in several philosophical, sociological, and legal foundations. 

The National Council of Teachers of Mathematics (NCTM, 2000) outlines five key standard skills 

in the mathematics curriculum: problem-solving, communication, reasoning, connections, and 

representation. These standards play a significant role in mathematics curriculum development 

(Maulyda, 2020). Based on NCTM's learning objectives, students must be able to understand and learn 

mathematical connection skills to solve mathematical problems (Nuryanto & Yuliardi, 2023). 

Mathematical connection refers to the relationship or linkage within the field of mathematics itself, 

both between mathematical concepts and between mathematics and everyday life (Yuliani et al., 2018; 

Isfayani et al., 2018). Adirakasiwi (2018) further explains this as internal and external linkage. As 

Sugiman (2008) states, one goal of mathematics education is to develop mathematical connection 

ability. This ability involves recognizing relationships between mathematical concepts, as well as 

connections between mathematics and contexts outside of mathematics. By possessing this ability, 

students not only understand the utility of mathematics but also see how mathematical topics are 

interrelated. The NCTM (2000) connection standards focus on students' abilities to: (1) identify and 

use connections among mathematical ideas; (2) understand how mathematical ideas interconnect and 

build to produce a coherent whole; and (3) recognize and apply mathematics in contexts outside of 

mathematics. 

Despite its importance, research indicates that students' mathematical connection abilities remain 

low. A study by Ruspiani (cited in Zuyyina et al., 2018) found that students' ability to make 

mathematical connections was weak, particularly in linking different mathematical topics. Zuyyina et 

al. (2018) similarly found that junior high school students' mathematical connection abilities in circle-

related topics were low. Kusuma's research (cited in Fajri, 2015) also reported that the level of 

mathematical connection ability among junior high school students was still low. These findings 

indicate that many students lack adequate connection skills. As Nuryanto & Yuliardi (2023) explain, 

this inability is reflected in students' failure to make connections between previously learned concepts 

and newly acquired ones, which weakens their overall mathematical connection (Atmaja et al., 2020). 

Many students still do not know how to apply mathematics to other subjects and daily life, or 

understand the relationship between mathematics and non-mathematical subjects. 

In addition to connection skills, mathematical resilience is another critical area of research. Hafiz 

et al. (2020) define mathematical resilience as a positive attitude that encourages students to persevere 

when facing difficulties in problem-solving. Sari et al. (2023) found that the mathematical resilience 

of students taught with a Problem-Based Learning (PBL) model differed from those receiving adapted 

traditional instruction, with PBL students demonstrating higher resilience indicators. Factors causing 

low mathematical resilience include a lack of student self-confidence and a pessimistic attitude during 

mathematics learning, especially when confronted with very difficult problems. This aligns with 

Setiawan et al. (2022), who state that when students encounter challenging mathematical problems, 

they tend to give up quickly and stop trying to solve them, thus avoiding the task. Conversely, 

Kurniawan & Agoestanto (2023) assert that students with high mathematical resilience are better able 

to overcome challenges and obstacles in learning mathematics. 

To enhance mathematical connection and resilience, educators require innovative teaching 

approaches. An approach is needed that makes the learning process more active and accommodates 

all student interests and talents to their fullest potential, according to their individual characteristics, 

thereby allowing their inherent potential to develop optimally. Therefore, teachers must be able to 

recognize the diverse characteristics of their students to conduct more effective and efficient learning 

activities. A suitable learning approach in mathematics is essential to make the process more impactful 

and meaningful for students. Based on this rationale, the researcher is interested in examining the 

topic: "Differentiated Learning in the Merdeka Curriculum to Enhance Students' Mathematical 

Connection and Resilience in Public Junior High Schools in East Kalimantan”. 

2. Method  

This study aimed to analyze the effectiveness of differentiated learning within the Merdeka 

Curriculum in enhancing the mathematical connection and resilience of public junior high school 
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students in East Kalimantan Province. Data collection techniques used were observation, 

mathematical connection tests, and resilience questionnaires. Data analysis used multivariate tests. 

A quasi-experimental method with a pretest-posttest control group design was employed. The 

sample consisted of eighth-grade students selected purposively from several public junior high 

schools. The school was selected because it has implemented differentiated learning and is also a 

driving school. The research was conducted at the following schools: SMP Negeri 5 Tanah Grogot 

Paser, SMP Negeri 7 Bontang, SMP Negeri 3 Teluk Bayur Berau, SMP Negeri 6 Balikpapan, SMP 

Negeri 8 Balikpapan, and SMP Negeri 14 Balikpapan. 

Data were collected using a mathematical connection test, a mathematical resilience questionnaire, 

and observations of the learning process. The data were then analyzed using multivariate analysis, 

which was preceded by prerequisite tests for normality and homogeneity. 

3. RESULTS AND DISCUSSION 

3.1. Research Results 
Multivariate prerequisite tests are crucial to ensure the validity of the multivariate statistical analysis 

results. Prior to multivariate testing, prerequisite tests are performed, namely normality and 

homogeneity tests. 

3.2. Normality Test 
The results of the Kolmogorov-Smirnov normality test for the post-test data of both the control 

and experimental groups are presented in Table 1. The significance values for both mathematical 

resilience and connection were greater than 0.05, in the experiment obtained 0.124 and 0.145 while 

the control was 0.117 and 0.167. indicating that the data for both groups are normally distributed. 

Table 1.  Normality Test Result 

 

  

 

Kelas 
Kolmogorov-Smirnov(a) Shapiro-Wilk 

Statistic Df Sig. Statistic Df Sig. 

Resiliensi Matematis Eksperimen ,088 181 ,124 ,969 181 ,452 

 Kontrol ,088 179 ,117 ,969 179 ,582 

Koneksi Matematis Eksperimen ,088 181 ,145 ,969 181 ,472 

 Kontrol ,088 179 ,167 ,969 179 ,813 

a. Sample of a Table footnote. (Table footnote) 

3.3. Homogeneity Test 
The results show that the significance (sig.) value for mathematical resilience is 0.238, and for 

mathematical connection, it is 0.106. Since both values are greater than 0.05, the null hypothesis (H₀) 

is accepted, and the alternative hypothesis (H₁) is rejected. This can be interpreted as follows: 

a) The variance of mathematical resilience between the experimental and control classes is 

homogeneous. 

b) The variance of the mathematical connection between the experimental and control classes is 

also homogeneous. 

Table 2. Homogeneity Test Results 

 F df1 df2 Sig. 

Resiliensi Matematis 2,381 1 358 ,238 

Koneksi Matematis 2,851 1 358 ,106 

 
From the Box's M test, the value is 7.175 with a significance level of 0.078. Since the significance 

value (0.078) is greater than 0.05, the null hypothesis (H₀) is accepted, and the alternative hypothesis 

(H₁) is rejected. This means that the covariance matrices of the dependent variables are 

homogeneous. 
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Fig. 1.  Example of a figure caption. (figure caption) 

3.4. Hypothesis Test 
Table 3.  Multivariate Tests 

 

 

 

 

 

 

 

 

 

 

 

 
The statistical test resulted in a significant value of 0.000. Based on the MANOVA criteria, where 

a sig. value < 0.05 leads to rejecting H₀ and accepting H₁ it can be concluded that the independent 

variable (differentiated learning) has a significant effect on the dependent variables (mathematical 

resilience and mathematical connection). 

3.5. Discussion 

The figure below displays the pre-test and post-test scores for mathematical resilience and 

mathematical connection, comparing the experimental and control groups. The results are detailed as 

follows: 

 
Fig 1. pre-test scores 
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Mathematical Resilience:  

3.5.1. The control group had an average score of 60. 

3.5.2. The experimental group achieved a significantly higher average score of 75. 

Mathematical Connection: 

3.5.1. The control group obtained an average score of 55. 

3.5.2. The experimental group again demonstrated superior performance, with an average score of 

70. 

 

 

 

 

 

 

 

 

Fig 2. post-test scores 

 
The graph below illustrates the post-test results for mathematical resilience and mathematical 

connection, comparing the experimental and control groups. 

Mathematical Resilience:  

3.5.1. The control group had an average score of 72.5. 

3.5.2. The experimental group achieved a significantly higher average score of 90. 

3.5.3. This indicates that the differentiated learning intervention had a positive impact on enhancing 

students' mathematical resilience. 

Mathematical Connection: 

3.5.1. The control group obtained an average score of 64. 

3.5.2. The experimental group again demonstrated superior performance, with an average score of 

90. 

3.5.3. This difference further confirms the success of the differentiated learning approach in 

improving students' mathematical connections. 

The data clearly demonstrates the superior performance of the experimental group over the control 

group in both mathematical resilience and mathematical connection. This provides strong evidence 

for the significant contribution of differentiated learning in enhancing both of these variables. 

Differentiated instruction proved highly effective in fostering mathematical resilience. Its core 

strength lies in tailoring teaching strategies to individual student needs, interests, and readiness levels. 

By providing challenges within each student's Zone of Proximal Development (ZPD), where tasks are 

optimally difficult to promote growth without causing frustration (Tomlinson, 2001), the approach 

builds the self-confidence essential for resilience. The flexibility of this method also enables teachers 

to provide individualized support, helping students overcome specific learning obstacles and persist 

in problem-solving (Santangelo & Tomlinson, 2009). 

Furthermore, by offering students choices in their learning methods or tasks, differentiated 

instruction enhances intrinsic motivation. According to Deci and Ryan (1985), this intrinsic 
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motivation directly strengthens a student's capacity to endure academic challenges. The relevance of 

the material is another critical factor; by connecting mathematical problems to students' real-life 

experiences, teachers make the subject matter meaningful, which in turn fosters greater persistence 

(Hattie, 2009). Additionally, the supportive learning environment cultivated through differentiated 

instruction, characterized by adjusted task difficulty and positive feedback, helps reduce mathematics 

anxiety, making students feel safer and more confident (Boaler, 2016). Ultimately, by providing 

meaningful and supportive learning experiences, differentiated learning serves as a powerful strategy 

for building robust mathematical resilience. 

Beyond resilience, differentiated learning also had a profound positive impact on students' 

mathematical connections. This approach encourages a deep, conceptual understanding by actively 

linking mathematical topics to other disciplines and real-world situations. For example, contextually 

relevant tasks, such as using real-world case studies to calculate the area of a field, help students see 

the practical utility of mathematics. Hattie (2009) emphasizes the importance of such context-based 

learning for strengthening conceptual understanding. 

The strategy of offering students choices in how they learn, be it through visual, verbal, or practical 

approaches, allows them to grasp concepts in the way most suitable for them, thereby facilitating 

connections between different mathematical ideas (Tomlinson, 2001). Differentiated learning also 

fosters discussion and collaboration, which are crucial for helping students link diverse mathematical 

ideas. Through group discussions, students share perspectives, think critically, and develop a more 

profound, integrated understanding (Boaler, 2016). 

Moreover, the use of multiple instructional strategies, such as diagrams, simulations, and project-

based problem-solving, helps students integrate new knowledge with their existing mental 

frameworks, thereby reinforcing mathematical connections (NCTM, 2000). Encouraging students to 

reflect on their learning, for instance by discussing the relationships between concepts or their real-

life applications, further consolidates and deepens their understanding (Santangelo & Tomlinson, 

2009). 

In conclusion, through its multifaceted and student-centered strategies, differentiated learning 

effectively enhances students' mathematical connections. It not only provides relevance but also helps 

students develop a profound, interconnected understanding of mathematics and its applications, 

thereby equipping them with the skills to navigate future learning challenges successfully. 

4. Conclusion 

Provide a statement of what is expected, as stated in the "Introduction" chapter can ultimately result 

in the "Results and Discussion" chapter, so there is compatibility. Moreover, it can also be added the 

prospect of the development of research results and application prospects of further studies into the 

next (based on results and discussion). Based on the data analysis and discussion, the following 

conclusions can be drawn: 

4.1.1. Differentiated instruction is effective in significantly increasing the mathematical resilience of 

eighth-grade students in East Kalimantan, with a significant value of 0.000 < 0.05. 

4.1.2. Differentiated instruction is effective in significantly increasing the mathematical connection 

of eighth-grade students in East Kalimantan, with a significance value of 0.000 < 0.05. 

4.1.3. Differentiated instruction is effective in simultaneously and significantly increasing both the 

mathematical resilience and mathematical connection of eighth-grade students in East 

Kalimantan, with a significance value of 0.000 < 0.05. 

 

Suggestions 
This study recommends that teachers more frequently adopt and implement differentiated instruction 

strategies in their classrooms to support inclusive and meaningful learning. Such practices are crucial 

for fostering student competencies in the era of the independent learning curriculum. School 

administrators and policy makers are also encouraged to facilitate professional development for 

teachers to master differentiated instruction techniques. 
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