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Abstract 

This study aims to improve student’s numeracy skills and learning resilience through the implementation of 
differentiated instruction and to analyze the influence of learning styles on learning outcomes. A mixed-method 
approach with a pretest–posttest design was employed involving Grade XI students of SMKN 1 Binong Subang, 
assigned to an experimental class and a control class. The experimental class received differentiated instruction 
based on visual and kinesthetic learning styles, while the control class received conventional instruction. 
Research instruments included a numeracy test on arithmetic sequences and series as well as a learning 
resilience questionnaire. Data were analyzed using descriptive statistics, two-way ANOVA, and Pearson 
correlation. The findings indicate that differentiated instruction significantly improved student’s numeracy skills 
and learning resilience, whereas learning styles did not exert a meaningful effect either independently or in 
interaction with the instructional method. These results affirm that differentiated instruction effectively 
accommodates student diversity while supporting both cognitive and non-cognitive outcomes. Teachers are 
advised to implement differentiated instruction consistently by emphasizing student’s readiness and learning 
needs rather than relying solely on learning styles. Further research is suggested to examine the effectiveness of 
this instructional approach across different subjects or educational levels to strengthen the generalizability of the 
findings. 
Keywords: Arithmetic Sequences, Differentiated Instruction, Learning Resilience, Learning Styles, Numeracy 
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INTRODUCTION 

Numeracy skills constitute a fundamental competency and serve as an important indicator of 
educational quality across various levels. Numeracy does not merely refer to the ability to perform 
mathematical procedures but also encompasses the capacity to use mathematical reasoning flexibly and 
adaptively in everyday situations (Peni et al., 2024; Reyna & Brainerd, 2023). In other words, numeracy 
functions as a foundation for learners to think critically and make data-informed decisions. Modern 
definitions conceptualize numeracy as the ability to use, interpret, and apply mathematical concepts 
across diverse life contexts, including at home, in the workplace, and within society (Getenet, 2023; 
Megawati & Sutarto, 2021). 

Numeracy is an intellectual ability involving systematic and logical thinking in performing numerical 
operations. Numeracy equips learners with foundational knowledge and skills to apply number concepts, 
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computational operations, encompassing knowledge, skills, and attitudes in everyday life as well as the 
ability to interpret quantitative information in one’s surroundings. Thus, numeracy is a basic individual 
competency essential in mathematics, daily life, and in solving complex problems emerging in modern 
society (Nasrullah, 2023). 

Numeracy is one of the competencies assessed in the Minimum Competency Assessment (AKM), 
which is part of the National Assessment (AN). One of the major educational reforms introduced by the 
Indonesian Ministry of Education in the 21st century was the transformation of the National Examination 
into the National Assessment. The National Assessment includes three components: the Minimum 
Competency Assessment (AKM), the Character Survey, and the Learning Environment Survey 
(Kemendikbud, 2021). AKM measures student’s literacy and numeracy competencies. The numeracy 
content areas include algebra, numbers, geometry, measurement, data, and uncertainty. AKM test items 
apply higher-order thinking skills using real-world contexts. However, in mathematics learning, students 
frequently encounter difficulties when translating real-life situations into mathematical models, 
interpreting real-world contexts mathematically, and understanding mathematical structures involving 
order, relationships, and patterns in problem-solving (Syawahid, 2019). 

At the national level, results from assessments such as AKM and the Programme for International 
Student Assessment (PISA) indicate that Indonesian student’s numeracy performance remains 
unsatisfactory. Low numeracy achievement is closely related to several factors, including teacher 
competence, instructional methods, and learning approaches that insufficiently encourage higher-order 
thinking and meaningful learning (Alfaruqi & Nurwahidah, 2025; Kertayasa & Herman, 2023). 

In addition to numeracy, learning resilience is a critical factor influencing student’s academic 
success. Learning resilience refers to student’s ability to face challenges, persist in the learning process, 
and demonstrate a willingness to continue trying despite experiencing failure (Yang & Wang, 2022; 
Almulla, 2024; Arsini et al., 2023; Thorsen et al., 2021; Hunsu et al., 2023). As learning materials grow 
increasingly complex and curricular demands intensify, students require resilience to manage academic 
pressure, adapt effective learning strategies, and maintain active engagement in classroom activities 
(Paslan, 2025; Liu & Cao, 2022; Mulati & Purwandari, 2022). In educational psychology, learning 
resilience is considered an essential mediator between learning processes and academic outcomes. 
Nonetheless, many schools continue to emphasize cognitive aspects alone without integrating instruction 
designed to foster resilience (Okocha, 2025; Melaku et al., 2025; García, 2022; Sun & Liu, 2023). 

Empirically, previous studies have examined various instructional models aimed at improving 
numeracy or student’s character attributes. First, most studies have focused solely on numeracy 
improvement without examining its relationship to non-cognitive factors such as learning resilience 
(Fitriana & Maarif, 2022; Chen et al., 2024; Ringo, 2025), even though both aspects influence each other 
and should be developed simultaneously. Second, research investigating learning styles as moderating 
variables in assessing the effectiveness of instructional models remains limited. Learning styles influence 
how learners receive information, process learning materials, and develop deep conceptual 
understanding. Misalignment between instructional approaches and student’s learning styles can 
negatively affect motivation and learning effectiveness. Third, studies specifically examining differentiated 
instruction in developing numeracy and learning resilience among Indonesian students remain scarce, 
despite the diversity of learners in Indonesian schools requiring flexible and adaptive teaching 
approaches (Arni et al., 2024; Nurlaela et al., 2018). 

To address these research gaps, differentiated instruction was selected as a relevant and 
promising pedagogical approach. Differentiated instruction emphasizes the need for teachers to design 
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learning experiences that respond to student’s needs, interests, readiness levels, and learning styles. 
Rather than applying a one-size-fits-all approach, teachers tailor instructional strategies so that each 
learner can experience optimal learning. Adjustments may be made through differentiating content, 
process, and product, enabling learners to study in ways best suited to their learning conditions. In 
numeracy learning, differentiated instruction allows students with varying readiness levels to engage in 
problem-solving tasks matched to appropriate levels of complexity, enabling concept mastery to develop 
gradually and systematically. Through providing choices, appropriate challenges, and emotional support, 
differentiated instruction also facilitates the growth of learning resilience as students feel valued, capable, 
and in control of their learning process (Fitriyana et al., 2024; Aguhayon et al., 2023). 

Differentiated instruction has been widely developed and studied internationally as an effective 
approach for addressing classroom diversity (Prast et al., 2018; Alsalhi et al., 2021). Several studies 
emphasize that differentiated instruction helps learners move from their comfort zone toward the zone of 
proximal development through appropriately challenging tasks. Global research shows that differentiated 
instruction, when supported by strong formative assessment, accurate mapping of learning needs, and 
instructional flexibility can improve literacy, numeracy, and learning motivation (Puzio et al., 2020; Karst, 
2022; Akbar, 2025; Aust et al., 2023). Some studies also demonstrate that differentiation can reduce 
achievement gaps between low- and high-ability students by providing targeted support according to their 
needs (Kotob & Abadi, 2019; Goyibova et al., 2025). 

However, the implementation and study of differentiated instruction in Indonesia remain limited, 
especially in mathematics learning, which directly relates to numeracy (Putranto et al., 2024; Suprayogi 
et al., 2017). Research examining the relationship among learning styles, the success of differentiated 
instruction, numeracy achievement, and learning resilience is also scarce. Therefore, this study holds 
academic and practical significance in addressing these gaps and contributing to the development of 
more inclusive and effective instructional approaches. This research is expected to provide deeper 
insights into how differentiated instruction can be optimized to improve numeracy skills and foster learning 
resilience, particularly when viewed from the perspective of diverse student learning styles. The findings 
are also expected to offer practical recommendations for teachers to design responsive learning and 
contribute to the improvement of overall educational quality in Indonesia. 

METHODS 
The subjects of this study consisted of 41 students of SMKN 1 Binong Subang. Based on the 

2023/2024 School Quality Report of SMKN 1 Binong Subang, student’s numeracy skills were categorized 
as moderate, with an average achievement score of 46.67%. When disaggregated by domain, the 
numeracy achievements were as follows: number domain at 51.42% (a decrease of 1% from the previous 
year), algebra domain at 53.22% (an increase of 5%), geometry domain at 50.9% (a decrease of 6%), 
and data and uncertainty domain at 50.72% (a decrease of 3%) (Kemendikbud, 2024). 

The sample was determined using a random class sampling technique. The experimental class 
consisted of Grade XI TEI students (20 learners) who received differentiated instruction using the 
Problem-Based Learning model. Meanwhile, the control class consisted of Grade XI PPLG students (21 
learners) who received conventional instruction typically implemented at the school. The division into 
experimental and control groups aimed to compare the effectiveness of the two instructional approaches 
in improving numeracy skills and learning resilience across students with different learning styles. This 
design was intended to provide a more comprehensive understanding of the contribution of differentiated 
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instruction in enhancing the quality of mathematics learning in vocational schools. 

Data collection utilized several main instruments: a numeracy skills test, a learning resilience 
questionnaire, an online learning style test complemented by a learning style confirmation questionnaire, 
and observation sheets. The study applied a Mixed-Methods approach using a Convergent Parallel 
Design, wherein qualitative and quantitative data were analyzed concurrently. Quantitative data were 
obtained from numeracy tests and learning resilience questionnaires and were used to test hypotheses 
related to improvements in numeracy skills, learning resilience, and correlations among variables. 
Meanwhile, qualitative data were obtained from observation sheets and field notes, which served to 
provide deeper explanations for the quantitative findings. 

Quantitative data analysis included descriptive statistics, N-Gain analysis, two-way ANOVA, and 
Pearson correlation analysis. Descriptive statistical analysis provided an overview of the study data 
concerning both numeracy skills and learning resilience. According to Sugiyono (2019), descriptive 
analysis includes calculations of mean, minimum and maximum values, and standard deviation. Thus, 
descriptive analysis in this study aimed to provide an overview of improvements in student’s numeracy 
skills and learning resilience in both the differentiated instruction group and the conventional instruction 
group, as well as across visual and kinesthetic learning styles. 

RESULTS AND DISCUSSION 
Implementation of Differentiated Instruction  

This study implemented differentiated instruction in the Grade XI Industrial Electronics Engineering 
class by taking into account student’s visual and kinesthetic learning styles. In accordance with 
Tomlinson’s (2001) framework, differentiation was carried out by adjusting content, process, and product. 
The initial meeting of the differentiated instruction implementation covered the topic of arithmetic 
sequences and series. Before beginning the core activities, the teacher administered a learning style test 
to the students. Based on the results of the online “Aku Pintar” learning style test and a confirmation 
questionnaire, students demonstrated diverse learning styles. The use of these two instruments served 
as a form of data triangulation to ensure higher validity (Denzin, 1978). The distribution of learning styles 
is presented in Table 1. 

Table 1. Learning Style Test Results 
Learning Style Number of Students Percentage 

Visual 11 55% 
Kinesthetic 9 45% 

Total 20 100% 
 

Content Differentiation 
Content differentiantion was designed according to student’s learning styles so that the concepts 

of sequences and series could be more easily understood. Visual learners were provided with worksheets 
containing illustrations, tables, and images that displayed numerical patterns. In contrast, kinesthetic 
learners engaged in hands-on exploration activities, such as arranging marbles, performing handshake 
simulations, and building plastic cup pyramids.The material was presented through contextual problems, 
such as calculating the number of handshakes at an event, the number of seats in a theater, and deriving 
the formula for the sum of the first n terms of an arithmetic series. At the end of the learning sequence, 
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all students completed application problems connecting sequences and series to real-life contexts, such 
as production quantities, market prices, or saving money at the bank. 

This strategy enabled each learning style group to access learning through modalities aligned with 
their characteristics, visual representation for visual learners and direct physical experience for 
kinesthetic learners. Differentiated content incorporating visual and kinesthetic elements, accompanied 
by contextual problems, proved highly effective for conceptual understanding (Andzin et al., 2024; 
Choirudin et al., 2024). 

Qualitative data also showed that differentiated content generated more meaningful learning 
experiences. Visual learners benefited from illustrations, while kinesthetic learners better grasped the 
concepts through concrete activities. These findings align with Tomlinson (2001) and Astuti (2020), who 
reported that differentiated content enhances student’s engagement and conceptual mastery. 

Process Differentiation 
Differentiation in the learning process was evident when students demonstrated behaviors 

consistent with their learning styles. Kinesthetic learners were more active when arranging marbles to 
form number patterns, practicing handshake simulations, or constructing cup pyramids, as physical 
manipulation helped them identify patterns more easily (Wijayanti et al., 2023; Maulida et al., 2024). 
Visual learners, in contrast, focused on observing illustrations, marking patterns, taking notes, and 
analyzing problem-solving steps systematically (Lamowa et al., 2022; Rosyada & Wibowo, 2023). 

When tackling contextual problems, kinesthetic groups showed enthusiasm through role-play 
activities such as simulated bank transactions, while visual learners preferred analyzing production-
related problems using diagrammatic aids. Throughout these activities, the teacher acted as a facilitator, 
providing guidance, prompting questions, and ensuring that both hands-on and visual experiences 
remained aligned with the conceptual objectives of sequences and series (Prihandono et al., 2023). 

These dynamics indicate that process differentiation accommodates different ways of thinking. 
Visual groups excelled in analyzing and documenting patterns, while kinesthetic groups thrived in 
performing physical tasks and group discussions. This supports the findings of Susanti (2021), who noted 
that process-based differentiated instruction improves participation and independent learning. 

 
(a) 

 
(b) 
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(c) 

 
(d) 

Figure 1. Differentiated Processes for Visual and Kinesthetic Learning Styles 

Product Differentiation 
Product differentiation was evident from the diverse outputs generated by students in completing 

the worksheets. Visual learners produced written notes in the form of tables, structured calculations, and 
systematic conclusions. Kinesthetic learners produced work derived from hands-on activities such as 
handshake simulations, chair arrangements, or cup pyramids, often presented orally with demonstrations 
(Hapsari et al., 2018; Azizah et al., 2023). 

Despite variations in format, both groups arrived at the same conceptual understanding: 
sequences represent patterned numerical arrangements, while series represent the sum of the terms in 
a sequence. Student work analysis also showed improved numeracy skills, particularly in linking 
contextual problems with appropriate mathematical models, for example, representing savings as an 
arithmetic series or modeling price patterns as arithmetic sequences (Melinia et al., 2025; Amalia & 
Nuriadin, 2023). The presence of learning resilience was also observed when students revised errors 
after receiving feedback (Rijal et al., 2017; Hapsari & Dahlan, 2018). 

These results align with Fitriyani & Hidayat (2019), who found that product differentiation allows 
students to demonstrate understanding through varied yet equally valid outputs. 

 
Figure 2. Products Differentiation in Student Presentations 

The product aspect of learning also demonstrated outcomes that differed in form yet were 
equivalent in quality. Visual learners produced systematic written notes in the form of tables and 
structured conclusions, whereas kinesthetic learners generated notes derived from hands-on 
experimentation and oral presentations using concrete media. These results support the findings of 
Fitriyani and Hidayat (2019), who stated that product differentiation enables students to demonstrate their 
understanding in ways aligned with their learning characteristics without diminishing the depth of learning 
outcomes. Thus, differentiated instruction has been proven to promote equitable achievement through 
different pathways. For further analysis regarding the effectiveness of the differentiated instructional 
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approach, descriptive calculations of student’s numeracy skills were carried out using the following data: 
Table 2. Average Numeracy Scores of Experimental and Control Classes 

Stage Class N Ideal Score Max Min Mean 
Pretest Experimental 20 100 55 20 38.45 

Control 21 100 50 20 34.29 
Posttest Experimental 20 100 100 70 86.25 

Control 21 100 90 60 80.00 
 

Based on Table 2, the initial numeracy ability of students in the experimental class had an average 
score of 38.45, while the control class showed an average of 34.29. This indicates that both classes were 
in the relatively low initial ability category, although the experimental class was slightly higher than the 
control class (Suryatama et al., 2024; Indrawatiningsih et al., 2024; Fitriyana et al., 2024; Prasetyo et al., 
2024). After the treatment was administered, the posttest results revealed a substantial improvement in 
both classes, with the experimental class achieving an average score of 86.25 and the control class 
reaching 80.00. 

The increase from pretest to posttest in the experimental class was 47.80 points, which is greater 
than the 45.71-point increase observed in the control class. This indicates that the learning intervention 
in the experimental class had a stronger impact on improving student’s numeracy skills compared with 
the instruction received by the control class. Furthermore, the posttest difference of 6.25 points between 
the experimental and control classes further reinforces the advantage of the learning outcomes in the 
class that received the differentiated instruction treatment. 

Overall, these results suggest that the differentiated instructional approach implemented in the 
experimental class was effective in more optimally enhancing student’s numeracy skills. These findings 
underscore the importance of applying differentiated instruction to achieve optimal numeracy learning 
outcomes. For further clarification, Table 3 is presented below. 

Table 3. N-Gain of Numeracy Skills (Experimental Class) 
Calculation Pretes Postes Ideal Score-Pre Post-Pre N-Gain 

Mean 38,45 86,0 61,55 47,55 0,77 
Standard Deviation 9,97 9,68 4,89 9,97 0,13 

 
Based on Table 3, the N-Gain score of 0.77 indicates that the numeracy skills of students in the 

experimental class experienced a high level of improvement. This means that the differentiated instruction 
implemented was highly effective in enhancing student’s numeracy abilities from the initial to the final 
condition. This value demonstrates that most of the potential improvement in student’s numeracy skills 
was successfully achieved through the treatment provided, resulting not only in statistically significant 
changes but also in practically meaningful gains in student’s conceptual understanding and numeracy 
competencies (Cahyani et al., 2025; Dinipatriany et al., 2024; Susilawati et al., 2024). 

Observations and field notes further revealed that students were able to recognize number 
patterns, calculate the number of terms, and derive formulas for arithmetic series. These findings 
reinforce Nugraha’s (2021) conclusion that problem-based learning combined with differentiation can 
improve senior high school student’s numeracy literacy. Additionally, the results support Rahayu (2020), 
who found that differentiation in mathematics instruction promotes the development of logical and 
systematic thinking skills. 
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Table 4. Two-Way ANOVA for Numeracy Skills 

Source Type III Sum of 
Squares Df Mean Square F Sig. Partial Eta 

Squared 
Corrected Model .079a 3 .026 2.052 .123 .143 

Intercept 22.430 1 22.430 1753.232 .000 .979 
Kelas .068 1 .068 5.341 .026 .126 
Gaya .001 1 .001 .042 .839 .001 

Kelas * Gaya .005 1 .005 .367 .548 .010 
Error .473 37 .013    
Total 23.289 41     

Corrected Total .552 40     
a. R Squared = .143 (Adjusted R Squared = .073) 

 
Based on Table 4, the results of the two-way ANOVA analysis for the class factor show a 

significance value of 0.026, which is smaller than the significance level of 0.05. Since the sig. value of 
0.026 < 0.05, H0 is rejected. This means that there is a significant improvement in numeracy skills among 
students who received differentiated instruction compared to those who received conventional instruction. 
Furthermore, Table 4 also shows a significance value of 0.839 for learning style, which is greater than 
the significance level of 0.05. Because the sig. value of 0.839 > 0.05, H0 is accepted. This indicates that 
there is no significant difference in numeracy improvement between students with visual learning styles 
and those with kinesthetic learning styles; therefore, the difference in learning styles does not influence 
numeracy improvement. 

Next, the interaction analysis between instructional method and learning style shows a significance 
value of 0.548, which is also greater than the significance level of 0.05. Since the sig. value of 0.548 > 
0.05, H0 is accepted. This means that there is no interaction effect between instructional method and 
learning style on numeracy improvement. The ANOVA results indicate that differentiated instruction 
contributes to enhancing numeracy performance, allowing us to conclude that this approach is more 
effective than conventional methods. This finding can be explained through Tomlinson’s (2001) 
theoretical framework, which states that differentiated instruction enables teachers to adapt learning 
content, processes, and products to student’s needs, interests, and readiness. These adjustments make 
it easier for students to understand material and build connections between concepts. Numeracy skills, 
as competencies involving logical and mathematical thinking, can develop more effectively when 
instructional processes are aligned with student’s characteristics. This is consistent with Yuliani and 
Sukardi (2021), who reported that differentiated instruction improves numeracy literacy among 
elementary school students because it provides space for active participation. Prasetyo (2020) also found 
that instructional approaches responsive to learner differences significantly enhance numeracy 
achievement compared to uniform instructional methods. 

Further analysis shows that learning style (visual or kinesthetic) does not significantly affect 
numeracy ability. This means that differences in student’s learning preferences are not strong predictors 
of numeracy achievement. This finding is in line with Coffield et al. (2004), who found that the impact of 
learning styles on academic performance is often inconsistent. Similarly, Rochmawati (2019) reported no 
significant differences in student’s mathematics performance across visual, auditory, and kinesthetic 
learning styles. Therefore, numeracy achievement is more strongly influenced by the quality of 
instructional strategies rather than individual learning preferences. 

Moreover, the interaction analysis shows that instructional method and learning style do not have 
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a significant interaction effect on numeracy performance. This finding is consistent with the research of 
Nasution (2020), who noted that the effectiveness of instructional methods is not always influenced by 
learning styles, but rather by the quality of teachers’ strategies in facilitating learning. Thus, differentiated 
instruction can be applied universally without requiring extreme adjustments based solely on specific 
learning styles. 

In the non-cognitive domain, the findings demonstrate that differentiated instruction significantly 
affects learning resilience. Students who learned through differentiated instruction were more resilient, 
more confident, and less likely to give up when facing academic challenges. This supports Dweck’s 
(2006) growth mindset theory, which states that appropriate learning experiences can shape student’s 
perseverance. These findings are consistent with Wulandari (2022), who reported that differentiated 
instruction enhances student’s motivation and endurance in completing tasks. Sari and Hidayat (2021) 
also found that instruction aligned with student’s interests and needs fosters higher levels of academic 
resilience. 

Additionally, the results of this study show that learning style significantly influences learning 
resilience. Learning style affects how students respond to academic difficulties. Furthermore, there is a 
significant interaction between instructional method and learning style on learning resilience. This 
indicates that the effectiveness of differentiated instruction in enhancing resilience depends greatly on 
the alignment between instructional strategies and student’s learning styles. This aligns with the findings 
of Hapsari (2020), who reported that kinesthetic learners tend to be more resilient when supported with 
hands-on activities, while visual learners show greater resilience when provided with visual media. Thus, 
the combination of appropriate differentiation and matching learning styles results in higher levels of 
learning resilience. This is shown in the following table: 

Table 5. Average Learning Resilience Scores 
 Kelas Jumlah 

Peserta Didik Skor Ideal Nilai `Max Nilai Min Rata-Rata 

Pretes Eksperimen 20 150 138 99 114,95 
 Kontrol 21 150 133 89 112,33 

Postes Eksperimen 20 150 148 111 131,40 
 Kontrol 21 150 148 110 125,43 

 
Based on Table 5, the learning resilience of students in the experimental class had an average 

score of 114.95, while the control class had an average of 112.33. This indicates that the initial resilience 
levels of both classes were relatively comparable, with only a small difference of 2.62 points. After the 
instructional process was carried out, the posttest results showed an increase in both classes, with the 
experimental class achieving an average score of 131.40 and the control class reaching 125.43. 

The increase in learning resilience in the experimental class was 16.45 points, which is higher than 
the 13.10-point increase observed in the control class. In addition, the posttest difference of 5.97 points 
between the two classes shows that students in the experimental class demonstrated higher levels of 
learning resilience than those in the control class after the treatment was administered. These findings 
indicate that the differentiated instructional approach implemented in the experimental class not only 
significantly enhanced student’s learning resilience but was also more effective than the control class’s 
instructional approach in fostering persistence, the ability to withstand academic challenges, and 
consistency in the learning process (Taş & Minaz, 2024; Aguhayon et al., 2023; Hidayati et al., 2025). 
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To further clarify the effectiveness of the differentiated instructional approach, a two-way ANOVA 
analysis of student’s learning resilience was conducted, as shown in the following table: 

Table 6. Two-Way ANOVA for Learning Resilience 

Source Type III Sum of 
Squares df Mean Square F Sig. Partial Eta 

Squared 
Corrected Model 1.264a 3 .421 17.480 .000 .586 

Intercept 6.868 1 6.868 285.054 .000 .885 
Kelas .344 1 .344 14.286 .001 .279 
Gaya .781 1 .781 32.424 .000 .467 

Kelas * Gaya .199 1 .199 8.260 .007 .183 
Error .892 37 .024    
Total 9.700 41     

Corrected Total 2.155 40     
a. R Squared = .586 (Adjusted R Squared = .553) 
 

Based on Table 6, the two-way ANOVA analysis for the class factor shows a significance value of 
0.001, which is smaller than the significance level of 0.05. Since the sig. value of 0.001 < 0.05, the null 
hypothesis (H₀) for the fourth hypothesis is rejected. This means that there is a significant effect of 
differentiated instruction on improving student’s learning resilience, and students who received 
differentiated instruction demonstrated greater improvement compared to those who received 
conventional instruction. 

Furthermore, Table 6 shows that the significance value for the learning style factor is 0.000, which 
is smaller than the significance level of 0.05. Because the sig. value of 0.000 < 0.05, H₀ is rejected. This 
indicates that there is a significant effect of learning style on learning resilience, meaning that students 
with visual learning styles experienced greater improvement in learning resilience compared with 
kinesthetic learners. Thus, the difference in learning styles (visual or kinesthetic) influences the 
improvement of student’s learning resilience. 

Next, the interaction analysis between instructional method and learning style shows a significance 
value of 0.007, which is also smaller than the significance level of 0.05. Since the sig. value of 0.007 < 
0.05, H₀ is rejected. This means that there is an interaction effect between instructional method and 
learning style on the improvement of learning resilience. 

To examine the relationship between numeracy skills and learning resilience among students who 
received differentiated instruction, a correlation analysis was conducted, as presented in the following 
table: 

Table 7. Pearson Correlation 

 
N-Gain 

Kemampuan Numerasi 
N-Gain 

Ketangguhan Belajar 
N-Gain 

Kemampuan Numerasi 
Pearson Correlation 1 .231 

Sig. (2-tailed)  .147 
N 41 41 

N-Gain 
Ketangguhan Belajar 

Pearson Correlation .231 1 
Sig. (2-tailed) .147  

N 41 41 
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Based on the results of the analysis in Table 7, the correlation value between the N-Gain of 
numeracy skills and the N-Gain of learning resilience is 0.231. This indicates that an increase in learning 
resilience tends to be followed by an increase in numeracy ability; however, the relationship is not strong, 
suggesting that the correlation between learning resilience and numeracy skills is weak yet positive. 
Furthermore, since the significance value of 0.147 is greater than the significance level of 0.05, H₀ is 
accepted. This means that there is no statistically significant positive relationship between student’s 
learning resilience and their numeracy skills among those who received differentiated instruction. Thus, 
the relationship is not statistically significant. 

The Pearson correlation analysis shows that although the relationship is weak, there is a positive 
association between the increase in numeracy skills and the increase in learning resilience. Students with 
higher resilience levels tend to demonstrate better numeracy skills. This supports Bandura’s (1997) self-
efficacy theory, which asserts that confidence and perseverance encourage students to be diligent, 
motivated, and confident when facing academic challenges. These findings are consistent with Lestari 
(2021), who found a positive relationship between learning resilience and mathematics achievement, 
although the correlation was not strong. Therefore, it can be concluded that learning resilience contributes 
to cognitive achievement, particularly numeracy skills even though it is not the dominant factor. Resilience 
remains an important aspect that strengthens student’s motivation, confidence, and strategies in dealing 
with academic challenges. 

CONCLUSION 
 Based on the results and discussion, it can be concluded that differentiated instruction is proven 
to be effective in improving student’s numeracy skills while simultaneously fostering their learning 
resilience. The strength of this instructional approach lies in its flexibility to adjust the content, process, 
and product of learning in accordance with student’s needs, readiness, and characteristics, ensuring that 
each learner receives equitable and optimal learning opportunities. Although learning styles did not show 
a significant correlation with numeracy skills, they still played an important role in shaping student’s 
learning resilience. Thus, differentiated instruction not only influences cognitive outcomes but also makes 
a meaningful contribution to strengthening non-cognitive aspects that support long-term academic 
success. Based on these findings, it is recommended that educators further optimize the implementation 
of differentiated instruction in daily teaching practices, particularly to enhance student’s numeracy skills 
and learning resilience. Teachers need to be equipped with ongoing professional development on 
designing and implementing effective differentiated instruction in the classroom. Additionally, schools are 
encouraged to support the implementation of this instructional approach through flexible academic 
policies and the provision of adequate learning resources. For future researchers, it is recommended to 
explore differentiated instruction across different educational levels, other affective variables, or by 
employing broader research designs to obtain a more comprehensive picture of its impact in educational 
settings. 
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