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 Purpose of the study: This study aims to analyze the effect of the Problem-

Based Learning (PBL) model integrated with ethnomathematics on students' 

critical thinking skills, considering the mediating role of curiosity. 

Methodology: This study uses a quantitative approach using Structural 

Equation Modeling-Partial Least Squares (SEM-PLS) to evaluate the 

relationship between variables. Indicators for the PBL model include 

understanding of ethnomathematics concepts, cultural relevance, student 

engagement, and effectiveness in learning. Critical thinking skills are assessed 

through basic clarification, inference, and strategy, while curiosity is measured 

by attention, questioning, and comparison. 

Main Findings: The results showed that the ethnomathematics-based PBL 

model significantly improved students' critical thinking skills, with a direct 

effect of 0.68 and a total effect of 0.92 when mediated by curiosity (indirect 

effect 0.24). This model explains 62% of the variance in critical thinking skills 

and 29% in curiosity. This study introduces a novel integration of cultural 

context into a PBL framework, showing that embedding local traditions 

enhances cognitive engagement and critical thinking in a meaningful way. 

Novelty/Originality of this study: The findings suggest that incorporating 

ethnomathematics into PBL not only enhances cognitive skills but also fosters 

curiosity, offering an effective and culturally responsive teaching strategy. 
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1. INTRODUCTION 

Mathematics learning is often considered challenging by students because it is seen as an abstract and 

theoretical discipline. However, an approach that connects mathematics with local culture, such as 

ethnomathematics, can make learning more interesting and relevant [1]-[3]. Ethnomathematics is a branch of 

science that connects mathematics with the culture of local communities [4]-[6]. This approach reveals how local 

traditions, games, arts, or activities contain mathematical elements that can be recognized, understood, and applied 

[7]-[9]. By exploring cultural elements, ethnomathematics can be a bridge between traditional and modern 

knowledge. 
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Mathematics is often considered an abstract discipline, but it can be integrated with culture to enrich 

students' learning experiences. The concept of ethnomathematics utilizes local culture to explain mathematical 

concepts, such as the congklak/sungka game in Indonesia and the Philippines [10]-[12]. Through the 

ethnomathematics-based PBL approach, students are invited to solve real problems taken from these traditional 

games [13]-[15]. This approach not only improves students' creative thinking skills but also instills a sense of pride 

in cultural heritage and builds a character of love for the homeland. 

In Indonesia, ethnomathematics has become an important concern in education. The diverse cultural 

richness of the archipelago provides ample opportunities to integrate cultural elements into mathematics learning 

[16]-[18]. For example, traditional games as widely known in society are congklak games or also called sungka. 

The application of ethnomathematics not only preserves local culture, but also increases students' interest and 

understanding of mathematical concepts. 

Meanwhile, in the Philippines, ethnomathematics has also received attention through the exploration of 

local culture, one of which is the traditional game Sungka [19], [20]. This game reflects the local wisdom of the 

Filipino people which contains strategic and mathematical values [7], [21]. Sungka, known as the mancala game 

in various other cultures, shows how cultural and mathematical elements can synergize to produce meaningful 

learning. 

The Sungka game itself is a traditional Filipino game played on a perforated board with seeds or shells 

as game tools. Traditional games such as congklak and sungka are cultural heritages that are rich in educational 

value, including mathematical concepts [3], [11]. In the context of education, the integration of these traditional 

games through the PBL model based on ethnomathematics provides an opportunity to develop students' creative 

thinking skills while instilling values of love for the homeland [22]-[24]. Thus, mathematics learning becomes 

more relevant, interesting, and meaningful, and is able to prepare students to face global challenges without 

forgetting their cultural roots [4], [25], [26]. 

Integrating traditional games such as Sungka in mathematics learning also has the potential to improve 

students' creative thinking skills. Creative thinking skills are very important in 21st century learning because they 

help students face challenges with innovative solutions [27]-[29]. This game encourages students to solve 

problems independently, develop strategies, and adapt to dynamic game situations [11], [30], [31]. 

Based on previous research, the use of ethnomathematics through traditional games such as Sungka in 

mathematics learning is still rarely done [32]. One of the main reasons is the lack of teacher understanding of how 

to integrate traditional games into the curriculum [33]-[35]. In fact, this approach can be an interesting solution to 

improve learning methods that tend to be monotonous [36], [37]. By conducting further research, this 

implementation can have a positive impact on mathematics learning. 

The novelty of this approach lies in the combination of local culture and learning creative thinking skills. 

Research on the integration of traditional games such as Sungka in mathematics learning provides a new 

perspective that has not been widely studied in various countries. This opens up opportunities to utilize cultural 

heritage as an innovative learning medium that is relevant to the needs of today's students [3], [38], [39]. 

Through this research, it is hoped that an effective approach can be found in integrating traditional games 

into the mathematics learning curriculum. In this way, students not only gain a deeper understanding of 

mathematics, but are also inspired to appreciate local culture as part of their identity. This effort is in line with the 

vision of education in the modern era which emphasizes the balance between mastery of science and preservation 

of cultural heritage. 

 

 

2. RESEARCH METHOD 

This study uses a quantitative research design with an associative research type. Associative research 

compares two groups of students and connects the independent variable with the dependent variable [40]-[42]. 

With this research design, it is suitable to analyze the effect of ethnomathematics-based problem-based learning 

(PBL) models and patriotism characters on students' creative thinking skills. 

The research population was grade VII students in junior high schools located in Indonesia and the 

Philippines. The research sample was 100 students, consisting of 50 students from one SMP in Indonesia and 50 

students from one SMP in the Philippines. The sample selection was carried out using a purposive sampling 

technique based on certain criteria that were relevant to the research objectives [43], [44]. The sampling technique 

was based on certain considerations, such as location, curriculum, and student experience with the 

ethnomathematics-based PBL method. 

The instruments used include response questionnaire of the application of learning models to measure 

ethnomathematics-based PBL models. The indicators that will be measured in the ethnomathematics-based PBL 

model are: Understanding of Ethnomathematics Concepts, Cultural Relevance in Learning, Student Involvement 

and Participation, Effectiveness of the PBL Learning Model, Impact on Skills and Attitudes [13]. Furthermore 

essay test to assess students' creative thinking skills. The following is a grid of essay questions in table 1. 
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Table 1. Grid of Critical Thinking  Essay Test Questions 

No indicator Question Item 

1 Namely elementary clarification 1,2 

2 Basic support 3,4 

3 Inference 5,6 

4 Advance clarification 7,8 

5 Strategy and tactics 9,10 

                 Source: Ennis [46]  

 

Next, the questionnaire response instrument used to measure the character of curiosity, the questionnaire 

response grid can be seen in table 2 below. 

 

Table 2. curiosity character response questionnaire grid 

No indicator  Measurement Items Question 

Item 

1 Pay 

attention 

- Students pay attention when the teacher explains the 

material  

- Students pay attention to other students who express 

opinions in group discussions  

- Students pay attention to other students who make 

presentations in front of the class 

- Students pay attention to each assignment given from 

the teacher 

1,2 

2 Take notes - Students record any material given by the teacher  

- Students record any new information they get from 

friends  

- Students have complete notebooks on the subject 

matter  

- Students record information from the school 

noticeboard 

3,4 

3 Asking - Students show an effort to understand the subject 

matter by asking the teacher  

- Students ask questions when discovering new terms 

from media (print, electronic and social)  

- Students ask questions for each group discussion 

activity  

- The student asks other students if they hear something 

they have not known before 

5,6 

4 Comparing - Students compare the new information obtained with 

previously known information  

- Students use various sources (books etc.) to understand 

the subject matter  

- Students compare teachers' opinions with other 

teachers about a topic 

- Students compare students' opinions with other 

students about a topic 

7,8 

       Source: Herwin & Nurhayati [47] 

 

Data analysis techniques in quantitative research are using statistics. In this study, data analysis used 

descriptive statistics and inferential statistics and saw the relationship between variables using SEM-PLS. The data 

in this study were analyzed using inferential statistics with multiple linear regression methods. Before conducting 

the hypothesis test, an assumption test was conducted to ensure that the data met the analysis requirements. The 

assumption test includes a normality test to check whether the data is normally distributed, a multicollinearity test 

to ensure that there is no very strong linear relationship between independent variables, and a heteroscedasticity 

test to verify that the residual variance is homogeneous [48]-[50]. After all assumptions are met, a hypothesis test 

was conducted to test the simultaneous and partial effects of the independent variables, namely the PBL learning 

model based on ethnomathematics and the character of patriotism, on the dependent variable, namely students' 

creative thinking skills. 
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3. RESULTS AND DISCUSSION 

The relationship between the variables of the etnomathematical-based PBL model, critical thinking skills and 

curiosity character will be displayed with the path coefficients obtained from the PLS-SEM analysis which can be 

seen in Figure 1 below. 

 
                    SEM-PLS Model: The Influence of PBL Model Based on Ethnomathematics 

 
 

Figure 1. SEM-PLS Results 

 

The analysis results of Figure 1. show a strong direct effect of the ethnomathematics PBL model on 

critical thinking skills (0.68), indicating its significant role in improving students' analytical abilities. In addition, 

this model highlights a moderate relationship between the ethnomathematics PBL model and the development of 

curiosity character (0.54). In addition, the curiosity character itself has a significant effect on critical thinking skills 

(0.45), indicating its mediating role in this relationship. The results of the validity and reliability of each indicator 

of the ethnomathematical-based PBL model, critical thinking skills and curiosity character can be seen in table 3 

below: 

 

Table 3. Outer Model (Validity and Reliability of Indicators) 

Latent Variables Indicators 
Loading 

Factor 
Information 

PBL Model of Ethnomathematics 

(X) 

 

Understanding of Ethnomathematics 

Concepts 

0.78 Valid 

Cultural Relevance in Learning 0.82 Valid 

Student Involvement and Participation 0.85 Valid 

Effectiveness of the PBL Learning Model 0.80 Valid 

Impact on Skills and Attitudes 0.79 Valid 

Critical Thinking Skills (Y1)  

Elementary Clarification 0.76 Valid 

Basic Support 0.80 Valid 

Inference 0.84 Valid 

Advance Clarification 0.78 Valid 

Strategy and Tactics 0.82 Valid 

Character of Curiosity (Y2) 

Pay Attention 0.81 Valid 

Take Notes 0.79 Valid 

Asking 0.85 Valid 

Comparing 0.83 Valid 

Based on the results of table 3 above, the Loading factor > 0.70 shows that all indicators are valid for 

representing their respective latent variables. 

Tabel 4. Inner Model (Hubungan Antar Variabel) 

Relationship Between Variables Path Coefficient Description 

PBL Model → Critical Thinking Skills 0.68 Significant positive 

PBL Model → Curiosity Character 0.54 Significant positive 

Curiosity Character → Critical Thinking Skills 0.45 Significant positive 

 

                              

                                   

Etnoma 

skill 
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The ethnomathematics-based Problem-Based Learning (PBL) model shows a significant direct effect on 

critical thinking skills with a coefficient of 0.68, while also providing a positive impact on the character of curiosity 

with a coefficient of 0.54. In addition, the character of curiosity also directly contributes to improving critical 

thinking skills with a coefficient of 0.45. This shows that the application of the ethnomathematics-based PBL 

model not only improves critical thinking skills directly but also through strengthening the character of curiosity 

as a mediator. 

Table 5. R-Square (Model Power) 

Dependent Variable R-Square Description 

Critical Thinking Ability (Y1) 0.62 62% influenced by independent variables 

Curiosity Character (Y2) 0.29 29% influenced by independent variables 

 

From table 5 above shows that 62% of the variability of critical thinking skills can be explained by the 

application of the Problem Based Learning (PBL) model based on ethnomathematics and students' curiosity 

character, while the remaining 38% is influenced by other factors not examined in this study. In addition, 29% of 

the variability of the curiosity character can also be explained by the PBL model, with the rest influenced by other 

variables outside the scope of this study. This shows that the PBL model has a significant contribution to the 

development of students' critical thinking skills and curiosity character. 

Table 6. Total Effect (Direct and Indirect Effects) 

Relationship Between Variables Immediate Effects Indirect Effects Total Effect 

PBL Model → Critical Thinking Skills 0.68 0.24 0.92 

PBL Model → Curiosity Character 0.54 - 0.54 

Curiosity Character → Critical Thinking Skills 0.45 - 0.45 

 

The PBL model has a total effect of 0.92 on critical thinking skills, both directly and through the character 

of curiosity. The indirect effect is calculated from the effect of the PBL Model on the Character of Curiosity which 

then affects Critical Thinking Skills. 

The results of the SEM-PLS analysis show that the ethnomathematics-based PBL Model has a significant 

effect on students' critical thinking skills and curiosity character. This can be seen from the path coefficient of 0.68 

in the relationship between the PBL Model and critical thinking skills, and 0.54 in the relationship between the 

PBL Model and curiosity character. With a high loading factor (>0.70), all indicators used are valid to represent 

latent variables. Indicators such as understanding ethnomathematics concepts, cultural relevance in learning, and 

student participation contribute significantly to supporting the effectiveness of the PBL Model in improving 

learning outcomes. 

The effect of the PBL Model on critical thinking skills is also strengthened through students' curiosity 

character, with an indirect effect of 0.24. This shows that curiosity as measured by the indicators of paying 

attention, taking notes, asking questions, and comparing is an important mediator in strengthening the relationship 

between the PBL Model and critical thinking skills. In addition, the R-square value of 0.62 in critical thinking 

skills shows that 62% of the variability in these abilities can be explained by the PBL Model and curiosity 

character. This means that the implementation of ethnomathematics-based learning through the PBL approach is 

a key factor in improving students' critical thinking skills. 

The effectiveness of the ethnomathematics-based PBL model is not only seen from its direct influence on 

critical thinking skills, but also from its total influence of 0.92 if considering its indirect influence through the 

character of curiosity. This emphasizes the importance of integrating local culture in learning to build students' 

curiosity while improving their critical thinking skills. Thus, these results provide important implications for 

teachers and educators to develop innovative learning strategies that are culturally relevant in order to achieve 

optimal learning outcomes. 

Previous studies have shown that PBL is effective in improving critical thinking skills, increasing 

engagement, motivating students to think deeply [51]. Previous studies have also revealed that integrating local 

cultural elements into learning can increase the relevance of the material to everyday life, as well as increasing 

students' appreciation of cultural values [52]. For example, the use of ethnomathematics helps students understand 

abstract mathematical concepts through a familiar cultural context [15]. 

This study offers something new by integrating ethnomathematics into the problem-based learning (PBL) 

model, which has not been studied specifically regarding its impact on students' creative thinking skills. These 

findings provide new insights into how a culture-based approach can directly affect critical thinking skills as 

reviewed from the character of curiosity. In addition, this study also reveals the influence of learning models on 

the formation of a character of curiosity, showing that the cultural values contained in ethnomathematics are not 
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only academically relevant but also effective in instilling character in students [17]. By combining the 

improvement of critical thinking skills and the formation of a character of curiosity, this study offers a more holistic 

learning model that is relevant to the needs of 21st century education [53]. 

The implications of the results of this study include three main aspects, namely learning practices, 

curriculum, and further research. In learning practices, teachers can adopt the ethnomathematics-based PBL model 

as an effective strategy to improve students' critical thinking skills while instilling a character of curiosity, by 

contextualizing learning materials through local cultural elements such as traditional games of sungka or congklak. 

In terms of curriculum, these findings can be the basis for developing a more integrative curriculum, where 

ethnomathematics becomes an important part of science and mathematics teaching, thus supporting cross-

disciplinary learning that instills character values in students [54]. In addition, this study opens up opportunities 

for further exploration of how other local cultural elements can be integrated into various learning models, as well 

as assessing their effectiveness in the context of different learning materials or student groups. 

 

 

4. CONCLUSION 

In conclusion, this study shows that the ethnomathematics-based problem-based learning (PBL) model 

significantly influences the improvement of students' creative thinking skills and the formation of a patriotic 

character. The integration of local cultural elements in learning not only provides contextual relevance but also 

supports the development of 21st-century skills holistically. By meeting statistical assumptions such as normality, 

multicollinearity, heteroscedasticity, and autocorrelation, this model is proven to be valid and effective. These 

findings provide new contributions to the educational literature by presenting an innovative approach that 

combines cultural values with modern learning, as well as providing a foundation for implementation in learning 

practices, curriculum development, and further research that focuses on the integration of local culture in 

education. 
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