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Abstract 

This study investigates the impact of the Problem-Based Learning (PBL) model on elementary students' 

mathematical critical thinking skills and resilience. Employing a quasi-experimental design with a pretest-posttest 

control group, the research involved 45 fifth-grade students divided into experimental and control groups. 

Validated instruments, aligned with higher-order thinking and affective constructs, were used to assess critical 

thinking and mathematical resilience. Quantitative findings demonstrated that the PBL model led to statistically 

significant improvements in both constructs. Students in the experimental group outperformed their peers, with 

large effect sizes (Cohen’s d = 2.51 for critical thinking, 2.35 for resilience), and the Mann-Whitney U test 

confirmed significant intergroup differences. Furthermore, Spearman correlation analysis (r = 0.460, p < 0.05) 

revealed a moderate positive relationship between resilience and critical thinking. Qualitative analysis showed 

that students with higher resilience provided more reflective and elaborate responses. The study emphasizes the 

educational potential of integrating affective-cognitive instructional models. PBL not only enhances academic 

performance but also supports students’ emotional persistence and adaptability in learning mathematics. However, 

limitations such as small sample size and sampling method should be considered in interpreting the results. The 

study concludes that fostering mathematical resilience is essential to optimizing the cognitive benefits of PBL and 

recommends teacher training and curriculum strategies to implement this dual-focused approach effectively. 
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INTRODUCTION 

Education in the 21st century is tasked with developing students who are not only 

knowledgeable but also capable of critical reasoning, problem-solving, and adapting to rapid 

changes. This imperative is often framed in terms of the "4Cs": Critical thinking, 

Communication, Collaboration, and Creativity (Pertiwi & Rizal, 2020). Mathematics, as a 

foundational discipline, plays a central role in this framework. It equips learners with logical 

reasoning, analytical skills, and precision in thought. However, despite its importance, 

mathematics remains a subject perceived by many elementary students as difficult and 

intimidating, often leading to disengagement and underperformance (Merianah, 2019) The 

national trend in Indonesia echoes this concern, with many students demonstrating minimal 

proficiency in problem-solving tasks requiring higher-order thinking skills. Similar 

observations have been reported globally, notably in international assessments such as PISA, 

which identify persistent gaps in students’ mathematical literacy and reasoning. 

This disconnect is particularly acute in early education, where the development of 

mathematical critical thinking skills is crucial. One dimension often overlooked in addressing 

this challenge is the role of affective traits—specifically, mathematical resilience. Dweck 
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conceptualizes resilience as a positive adaptive stance in facing learning difficulties (Hendriana 

et al., 2017). In mathematics, resilience allows students to persist through complex and 

unfamiliar problems without surrendering to frustration or failure. Studies have shown that 

students with high levels of mathematical resilience tend to outperform their peers in critical 

thinking tasks, suggesting a significant interplay between affective and cognitive domains 

(Dilla et al., 2018; Hendriana et al., 2017; C. Lee & Johnston-Wilder, 2017). Yet, many existing 

curricular designs and instructional strategies continue to prioritize content delivery over 

psychological preparedness, leaving students ill-equipped to engage in critical mathematical 

reasoning. 

The issue is particularly pronounced in underperforming elementary schools, such as 

SDN Pondok Kacang Timur 04, where interviews with teachers revealed that over 50% of 

students score below the minimum competency threshold. These students often report feeling 

bored, overwhelmed, and disengaged with mathematical content. It is in such contexts that a 

pedagogical shift becomes essential. Educators must not only teach mathematical content but 

also foster affective capacities like resilience. A promising avenue for this dual development 

is Problem-Based Learning (PBL) an instructional approach centered on engaging students in 

real-world, open-ended problems that require critical thinking, collaboration, and iterative 

problem-solving. 

PBL has been widely recognized for its potential to develop critical thinking by involving 

learners in authentic inquiry (Mardiah et al., 2022; Sianturi et al., 2018) The method challenges 

students to construct meaning, generate hypotheses, test solutions, and reflect on their learning 

processes. Furthermore, because PBL is inherently learner-centered and interactive, it may 

provide a supportive context in which students can develop the resilience needed to cope with 

academic challenges. Research increasingly supports this view: students in PBL settings report 

higher levels of motivation, engagement, and perseverance (N. N. A. P. Dewi & Agustika, 

2023; Julfianto et al., 2022). Nevertheless, the theoretical and empirical bases for 

understanding how resilience operates within PBL environments remain underdeveloped, 

especially for low-performing students. 

Existing literature identifies several frameworks to conceptualize the relationship 

between cognitive and affective learning outcomes. Self-Determination Theory (SDT), for 

instance, posits that the satisfaction of autonomy, competence, and relatedness promotes both 

intrinsic motivation and adaptive behaviors like resilience (Molina-Muñoz et al., 2023). 

Similarly, Dweck’s Growth Mindset Theory asserts that beliefs about the malleability of 

intelligence can buffer against the negative impacts of failure, encouraging sustained cognitive 

effort (Rademacher, 2022). Empirical studies show that students with high resilience tend to 

maintain focus during complex problem-solving, suggesting that resilience facilitates the 

cognitive processes necessary for critical thinking (Y. S. Dewi et al., 2023; Nabilah et al., 2024) 

Despite these insights, significant gaps remain. Few studies have examined resilience not 

just as an outcome but as a moderating or mediating variable in learning models like PBL. 

When viewed as a moderator, resilience could influence how students benefit from PBL 

interventions; when viewed as a mediator, it may explain the mechanism through which PBL 

affects critical thinking outcomes (Avvisati & Borgonovi, 2020; Sánchez Barroso et al., 2020). 

Understanding this dynamic is especially critical for low-performing students, who often lack 

the emotional coping strategies necessary to persist in rigorous academic environments 

(Tambunan, 2021). Moreover, there is limited qualitative research exploring how students with 

different levels of resilience experience PBL differently, which could provide valuable insights 

into tailoring pedagogical approaches for diverse learners. 

This study aims to address these gaps by examining the effect of the Problem-Based 

Learning (PBL) model on elementary students’ mathematical critical thinking skills, while 

considering the role of mathematical resilience as a moderating variable. Specifically, the 

research investigates whether students with varying levels of resilience respond differently to 
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PBL and whether resilience significantly correlates with critical thinking outcomes. The study 

contributes to the existing literature by (1) integrating cognitive and affective variables in the 

analysis of PBL efficacy, (2) focusing on a population of low-performing students often 

underrepresented in such research, and (3) offering empirical insights that may inform teacher 

training, curriculum design, and intervention programs. The novelty lies in exploring not only 

the cognitive benefits of PBL but also its capacity to foster emotional readiness for 

mathematical challenges, thereby supporting a more holistic view of learning. 

 

METHOD 

Research Design 

This study adopted a quasi-experimental research design utilizing a pretest-posttest 

control group approach to evaluate the influence of the Problem-Based Learning (PBL) model 

on students' mathematical critical thinking skills, considering mathematical resilience as a 

moderating factor. The design enabled the researcher to measure the differences in outcomes 

between an experimental group, which received the PBL intervention, and a control group, 

which followed conventional instruction. The structure of the experimental framework is 

presented in Table 1. In this design, both groups underwent an initial pretest (denoted as O) 

followed by respective instructional treatments (X₁ for the PBL group and X₂ for the 

conventional group), and finally a posttest (O) to assess the intervention effects. 

Table 1. Matching Design Pre-test Post-test Control Group Design 

Group Pretest Treatment Post test 

Experiment O X1 O 

Control O X2 O 

Participants and Sampling 

The research was conducted at SDN Pondok Kacang Timur 04 in South Tangerang, 

Indonesia, involving fifth-grade students. A total of 45 students participated, comprising 25 

students in class VA (experimental group) and 20 students in class VB (control group). 

Participants were selected using purposive sampling, which is common in educational research 

for targeting specific characteristics or learning environments relevant to the study objectives. 

While purposive sampling facilitates in-depth exploration of particular educational contexts 

(Haslberger et al., 2023), it also introduces limitations such as reduced generalizability and 

potential researcher bias (Nanni et al., 2022; Pitt et al., 2024; Singkhorn et al., 2023). 

Nevertheless, this method was appropriate given the study’s focus on classrooms with 

demonstrably low performance in mathematics and a need to evaluate intervention 

effectiveness in such environments. 

Research Instruments 

Two instruments were employed to gather data: a mathematical critical thinking test and 

a mathematical resilience questionnaire. Both instruments underwent rigorous validation using 

the Rasch Model and expert reviews to ensure psychometric soundness. 

The mathematical critical thinking test consisted of several open-ended problems 

designed to evaluate students’ abilities across four cognitive domains as outlined by (Rosliani 

& Munandar, 2022) ): (1) Interpretation, which measured the ability to identify known and 

unknown information from the problem; (2) Analysis, which assessed the skill of translating 

problems into mathematical models and recognizing relational structures; (3) Evaluation, 

which tested the accuracy and appropriateness of calculation strategies; and (4) Inference, 

which evaluated the ability to derive logical conclusions based on given data. These indicators 

were integrated into the test design, ensuring alignment with higher-order thinking 

competencies relevant to elementary mathematical problem-solving. 
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The mathematical resilience questionnaire, adapted from the frameworks of (Faradillah 

& Septiana, 2022; Kooken et al., 2016), included 29 items—20 positively worded and 9 

negatively worded—distributed across four core dimensions of resilience: Value, Struggle, 

Growth, and Resilience. The Value dimension measured students’ beliefs about the relevance 

and importance of learning mathematics; Struggle captured their recognition of difficulty as a 

natural part of mathematical learning; Growth assessed their belief in personal capacity to 

improve mathematically; and Resilience reflected their responses to challenging or adverse 

mathematical situations. Table 2 outlines the distribution of items per indicator, showing the 

comprehensive coverage of resilience components within the instrument. 

Table 2. Indicator Resilience 

Indicator Many Items 

Struggle 

Resilience 

Value 

3 

14 

6 

Growth 6 

Total 29 

 

Validation of both instruments was conducted using the Rasch Model, a robust 

psychometric method for evaluating the fit and reliability of assessment tools. The Rasch 

analysis examined key metrics including Outfit Mean Square (MNSQ), Outfit Z-Standardized 

(ZSTD), and Point Measure Correlation (PTMEA-CORR), with acceptable ranges set at 0.5–

1.5 for MNSQ, -2.0 to +2.0 for ZSTD, and 0.4–0.85 for PTMEA-CORR, as indicated in Table 

3 (Sumintono & Widhiarso, 2014). Results demonstrated that all items in both the critical 

thinking test and resilience questionnaire fell within acceptable fit thresholds, confirming their 

suitability for data collection. Furthermore, the reliability of the instruments was confirmed by 

high Cronbach’s Alpha values: 0.95 for the critical thinking test and 0.84 for the resilience 

questionnaire, indicating very high internal consistency (Faradillah & Febriani, 2021). 

Table 3. Fit Indicates (Sumintono & Widhiarso, 2014) 

Statistics 

Outfit Mean 

Square Values 

(MNSQ) 

Outfit Z-Standardized 

Values (ZSTD) 

Point Measure 

Correlation (PTMEA-

CORR) 

Fit Indicators 0.5 – 1.5 (-2.0) – (+2.0) 0.4 – 0.85 

Data Collection Procedure 

The research was conducted in three sequential phases. Initially, all participants 

completed the pretest assessments, which included the critical thinking test and the resilience 

questionnaire. Following this, the instructional intervention took place over a designated 

period, during which the experimental group received PBL-based mathematics instruction 

characterized by problem-centered inquiry, collaborative exploration, and guided reflection. In 

contrast, the control group continued with traditional teacher-centered instruction. At the end 

of the intervention phase, both groups were administered the posttest using the same 

instruments to measure changes in the targeted variables. 

The implementation adhered to ethical research protocols. Approvals were secured from 

the school administration, and both students and their parents were informed of the research 

objectives and procedures. Participation was voluntary, and confidentiality was maintained 

throughout the study. 

Data Analysis Techniques 

Data were analyzed quantitatively using IBM SPSS version 24. Prior to inferential 

testing, assumptions regarding normality were examined. Since the data did not meet 



Shopia & Lestari The Role of Mathematical Resilience in Critical ……….. 

 

 Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, July 2025. Vol. 13, No. 3 | 537 
 

parametric assumptions, the non-parametric Mann-Whitney U test was used to compare the 

performance between the experimental and control groups on both critical thinking and 

resilience scores. To determine the magnitude of differences, Cohen’s d effect size was 

calculated using the criteria established by (Sawilowsky, 2009), which classifies effect sizes as 

low (0–0.01), moderate (0.01–0.2), high (0.2–0.5), and very high (>0.5). These interpretations 

provided insight into the educational significance of the observed differences. 

Additionally, Spearman's rank correlation was employed to examine the relationship 

between students’ levels of mathematical resilience and their performance in critical thinking 

tasks. This statistical approach was suitable for exploring the strength and direction of 

associations within the non-normally distributed dataset. 

The combination of these analytical techniques allowed for a nuanced understanding of 

the impact of PBL on students’ mathematical thinking and the role of resilience as a potential 

moderator, thereby supporting the study’s aim of integrating cognitive and affective 

dimensions in mathematics education. 

RESULTS AND DISCUSSION 

Comparison of Mathematical Critical Thinking Skills 

The post-test results revealed significant differences in mathematical critical thinking 

skills between the experimental and control groups. Based on the Mann-Whitney U test, 

students in the experimental group, who were taught using the Problem-Based Learning (PBL) 

model, achieved a mean score of 26.16, while the control group, which received conventional 

instruction, scored a mean of 19.05 (Table 5). The resulting Asymp. Sig. (2-tailed) value of 

0.001 indicates a statistically significant difference (p < 0.05), suggesting that the PBL 

intervention had a positive impact on enhancing students' critical thinking abilities. This 

finding aligns with previous literature which shows that PBL significantly improves 

elementary students' critical thinking through active problem engagement (Astuti et al., 2023; 

Ata et al., 2023). 

Table 4. Mann Whiteney Test Results of Mathematical Critical Thinking Ability Test and 

Mathematical Resilience Questionnaire 

 Critical Thinking Skills  Mathematical Resilience 

Experiment Control  Experiment Control 

N Valid 20 20  20 20 

 Missing 0 0  0 0 

Mean 26.16 19.05  32.48 11.15 

Mann-Whitney U 171.00  13.00 

Asymp. Sig. (2-tailed) .068  .000 

 

Mathematical Resilience Profile 

In terms of mathematical resilience, students in the experimental group demonstrated a 

markedly higher mean score (32.48) compared to the control group (11.15) (Table 5). The 

Mann-Whitney U value of 13.00 and a significance value of 0.001 confirmed the presence of 

a statistically significant difference between the groups. Figure 1 (Wright Map) further 

illustrates the distribution of student resilience levels across both groups. As shown in Table 8, 

the majority of students (75.5%) fell into the moderate resilience category, with 15.5% 

classified as low and 8.8% as high. Notably, students with high resilience were predominantly 

found in the PBL group, supporting the notion that PBL fosters resilience by immersing 

students in problem-solving contexts that demand persistence and adaptive effort (Y. S. Dewi 

et al., 2023).  
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Figure 1. Figure person wright maps category of respondents’ mathematical resilience 

Effect Size Analysis 

To assess the practical significance of the intervention, effect sizes were calculated using 

Cohen's d. As shown in Table 6, the effect size for critical thinking skills was 2.51, and for 

mathematical resilience, 2.35—both categorized as large effects based on (Sawilowsky, 

2009)interpretation. These values indicate not only statistical significance but also substantial 

practical impacts, confirming the robustness of the PBL model in enhancing students' cognitive 

and affective learning outcomes. Such strong effect sizes reinforce findings from earlier studies 

reporting the substantial benefits of PBL in educational settings (Kusuma & Busyairi, 2023; 

Laswadi et al., 2023) 

Table 5. Cohen's effect size test on mathematical creative thinking ability and mathematical 

resilience 

Aspect 
Control Group  Experimental Group 

d 
Mean SD  Mean SD 

Mathematical 

Critical 

Thinking 

Skills 

58.50 17.54  93.00 8.27 2.51 

Mathematical 

Resilience 
46.25 26.17  65.25 10.55 2.35 

Correlation between Critical Thinking and Resilience 

The relationship between students' mathematical critical thinking skills and resilience 

was examined using Spearman correlation analysis. Table 7 shows a correlation coefficient of 
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0.460 (p = 0.001), indicating a moderate but statistically significant positive correlation. This 

finding suggests that students with higher resilience tend to exhibit stronger critical thinking 

skills. The empirical correlation is consistent with research by (Y. S. Dewi et al., 2023), which 

found that nearly 80% of problem-solving performance could be attributed to resilience levels, 

and with (Khoshgoftar et al., 2023), who reported a similar relationship in higher education 

contexts. 

Table 6. Spearman correlation of mathematical critical thinking ability and mathematical 

resilience 

 Mathematical 

Critical Thinking 

Skills 

Mathematical 

Resilience 

Mathematical Critical 

Thinking Skills 

Correlation 

Coefficient 
1,000 0.460** 

Sig. (2-tailed) . 0.001 

N 40 40 

Mathematical 

Resilience 

Correlation 

Coefficient 
.460** 1,000 

Sig. (2-tailed) .001 . 

N 40 40 
**Correlation is significant at the 0.01 level 

Qualitative Analysis of Student Work Based on Resilience Level 

Figure 2 displays the post-test instrument used to assess critical thinking, while Figures 

3, 4, and 5 illustrate student responses categorized by resilience levels. Students with high 

resilience (Figure 3) successfully completed all test items with accuracy, demonstrating 

mastery of all four indicators: Interpretation, Analysis, Evaluation, and Inference. These 

students approached challenges with confidence and reflected a growth mindset, consistent 

with the findings of  (Nusaibah et al., 2024; Zanthy, 2018). 

Critical Thinking Ability Instrument Post-Test Questions 

1. Lisa's study table measures 2 m long 

and 1.5 m wide. How wide is Lisa's 

table? 

 

2. Mother bought a carpet measuring 1.75 m 

long and 1.5 m wide. How wide is her 

carpet? 

 

 

3. Mr. Toni has a plot of garden that will 

be planted with various types of fruits 

and vegetables. The size of Mr. Toni's 

garden is 8.1 m long and 5.5 m wide. 

How much? 𝑚2 How big is Mr. Toni's 

garden? 

 

4. On Sunday, Yudi and his father will make 

a chicken coop behind his house. The 

chicken coop will be made with a length 

of 2.05 m and a width of 1.4 m. How 

much?𝑚2How wide is Yudi's drum? 

 

 

 

 

5. Cantika owns a cake shop. In one day she needs 5.35 kg of wheat flour to make cakes. 

How many kg of wheat flour does Cantika need for 1 week? 

 

Figure 2. Critical Thinking Ability Instrument Post-test Questions 
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Figure 3. Post-test response results of mathematical thinking skills with high mathematical 

resilience 

Moderate-resilience students (Figure 4) typically demonstrated partial success. For 

example, student 021PA fulfilled the Interpretation and Evaluation indicators but failed to 

engage in Analysis and Inference tasks. These students showed signs of anxiety and hesitation, 

corroborating findings by (Septiana & Faradillah, 2022). 

 

Figure 4. Post-test response results of mathematical thinking ability with moderate 

mathematical resilience 

In contrast, students with low resilience (Figure 5) struggled significantly. While student 

027LB attempted several items, their responses lacked accuracy and coherence, particularly on 

Analysis and Inference. This pattern reflects a lack of persistence and conceptual 

understanding, which aligns with the behaviors described by (Alyani & Putri, 2022). 

 

Figure 5. Post-test response results of mathematical thinking skills with low mathematical 

resilience      

Collectively, the qualitative and quantitative data provide compelling evidence that 

resilience not only correlates with but also differentiates students' performance in problem-

based learning settings. High-resilience students tend to show greater initiative, flexibility, and 

reflective capacity, whereas low-resilience peers often withdraw or underperform in the face 

of cognitive demands. These findings validate the hypothesis that fostering mathematical 

resilience is essential to optimizing the benefits of PBL interventions. 

Discussion 

The findings of this study substantiate the role of the Problem-Based Learning (PBL) 

model as a pedagogical strategy that effectively enhances both cognitive and affective learning 
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outcomes, particularly mathematical critical thinking and resilience among elementary 

students. By comparing post-test scores, calculating effect sizes, and analyzing correlations, it 

became evident that students exposed to PBL showed substantial improvements in critical 

thinking skills and higher levels of mathematical resilience. This section discusses these 

outcomes through the lens of established affective-cognitive theories and previous empirical 

research. 

The observed correlation between resilience and critical thinking aligns with the 

foundational tenets of Growth Mindset Theory, which posits that students who believe their 

abilities can be developed through dedication and effort are more likely to embrace challenges 

and persist through difficulties (Jamaluddin et al., 2023; Mohamoud, 2024). In our study, 

students in the PBL group demonstrated significantly greater resilience, which in turn 

translated into better critical thinking outcomes, as visualized in Table 5 and Figures 3 to 5. 

These students illustrated the hallmarks of a growth mindset: persistence, self-reflection, and 

an ability to reframe setbacks as learning opportunities. 

Expectancy-Value Theory also offers explanatory power for these results. Resilient 

students, who tend to assign more value and utility to their learning tasks, are more likely to 

exert effort and maintain engagement in learning activities (Rasyid et al., 2023). PBL fosters 

this valuation by integrating real-world relevance into mathematical problems, thereby making 

abstract concepts more meaningful and increasing task value perception. As students 

experience success in solving such problems, their sense of competence and interest grows, 

reinforcing both effort and academic performance. 

Moreover, Self-Determination Theory emphasizes the importance of autonomy, 

competence, and relatedness in cultivating intrinsic motivation and emotional resilience 

(Himmelberger et al., 2024; Maulana et al., 2024). PBL environments, characterized by 

student-driven inquiry and peer collaboration, naturally support these three psychological 

needs. Students in the experimental group, especially those with high resilience (as indicated 

by their detailed and multi-step responses in Figures 3 and 4), demonstrated the motivational 

profile consistent with Self-Determination Theory: intrinsically motivated learners capable of 

self-regulation and adaptive behavior. 

The effectiveness of PBL in nurturing resilience and critical thinking is also evident in 

the reported large effect sizes (Cohen's d = 2.51 for critical thinking and 2.35 for resilience in 

Table 6). These values far exceed conventional thresholds for educational significance (Hatch 

et al., 2022), suggesting that the intervention produced not only statistically significant but also 

educationally meaningful outcomes. This affirms findings from previous meta-analyses which 

emphasize the robustness of PBL across grade levels and content areas (Kusuma & Busyairi, 

2023; Suparman et al., 2021). 

However, not all outcomes were uniformly positive. As shown in Figure 5, students with 

low resilience failed to demonstrate substantial progress in critical thinking, despite being 

exposed to PBL. This finding mirrors O'Brien et al. (2020), who argue that while PBL may 

stimulate cognitive engagement, it does not necessarily guarantee emotional persistence or 

coping adaptability in all learners. The variability in response to PBL may stem from 

differences in students' baseline resilience, prior learning experiences, or the emotional climate 

of the classroom (S. Lee et al., 2024; Lindsay & Morgan, 2021). 

Furthermore, contextual factors such as the complexity of mathematical problems, the 

instructor's ability to facilitate inquiry-based learning, and the availability of peer support can 

significantly influence how students engage with PBL (Shimizu et al., 2021; Xu et al., 2025). 

For instance, PBL may need to be supplemented with explicit resilience training or emotional 

scaffolding for students who exhibit avoidance behaviors or negative emotional responses to 

failure, as identified in the qualitative analysis of student responses. 

Taken together, these findings underscore the importance of an integrated instructional 

approach that considers both cognitive tasks and the emotional readiness of learners. While 
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PBL is highly effective for many students, its impact is mediated by a complex interplay of 

psychological and contextual factors. Thus, educators should be encouraged to adopt 

differentiated PBL strategies, incorporating formative assessments and resilience-building 

practices to maximize learning outcomes for diverse learners. 

This discussion also highlights the necessity for future research to employ longitudinal 

and mixed-method designs that capture the dynamic evolution of resilience and cognitive skills 

over time. Examining how students' motivational profiles and emotional responses develop 

throughout extended PBL engagement can offer deeper insights into the mechanisms through 

which affective-cognitive alignment supports academic success. 

This study affirms that the integration of PBL with a focus on emotional and 

psychological dimensions of learning yields significant improvements in both mathematical 

resilience and critical thinking. Such integration is essential in preparing students not only to 

excel academically but also to persist and thrive amidst the inherent challenges of learning 

mathematics. Educational stakeholders are thus urged to design and implement curricula that 

prioritize both intellectual rigor and emotional resilience, ensuring holistic development of 

learners in the elementary education context. 

CONCLUSION  

The conclusion describes the answer to the hypothesis and / or the purpose of the research 

or scientific findings obtained. Conclusions do not contain repetitions of the results and 

discussion, but rather summarize the findings as expected in the objectives or hypotheses. 

Mathematics learning with a model approachproblem based learning shows a big impact on 

students' critical thinking skills in mathematics, and this form shows a positive relationship. 

While students in the class are dominated by high mathematical resilience. Therefore, students 

with mathematics learning using the problem based learning model have better mathematical 

critical thinking skills than students with conventional mathematics learning. While in the 

class, students are dominated by resilience. Based on Wright Maps, high mathematical 

resilience is more common in students who learn using the problem based learning model. 

Meanwhile, low resilience is more often found in students who follow conventional learning. 

This shows that students who learn using the problem based learning model are more involved 

and enthusiastic in the learning process compared to students who follow conventional 

learning. Based on the findings of the research that has been carried out, educators can use the 

problem based learning method.  

RECOMMENDATION  

Based on the results of the research that has been conducted, it is suggested that the 

development of learning tools based on Problem Based Learning (PBL) be carried out more 

systematically and contextually to improve students' critical thinking skills, while still 

considering their level of mathematical resilience. Furthermore, researchers can dig deeper into 

the media used in learning with more different variations and subjects. 
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