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This study aims to analyze the implementation, effectiveness, and student 

responses to the Think-Pair-Share (TPS) learning model based on 

ethnomathematics through exploration of the Grand Mosque of Sumenep. This 

study used mixed methods with a Sequential Explanatory design. The subjects 
were 32 10th grade students at MAN 2 Pamekasan. Quantitative data were 

obtained through pre-tests and post-tests to measure conceptual understanding, 

as well as questionnaires to measure student responses. Qualitative data were 

obtained through observation, interviews, and documentation to explore the 
implementation process and explain quantitative findings. Quantitative data 

analysis used Paired T-test, while qualitative data analysis used Miles & 

Huberman interactive model. The results of the quantitative study showed a 

statistically significant increase in students' understanding of geometric 
concepts, with an average score increasing from 49.03 to 83.81. Qualitative 

findings explained that this success was supported by main factor, namely the 

TPS structure, especially the “Pair” stage (discussion in small groups), proved 

to be a very effective safe zone for students to do peer tutoring and overcome 
fears experienced by students. It was concluded that the implementation of the 

ethnomathematics-based TPS model was effective and positive in significantly 

improving students' understanding of geometric concepts. 
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1. INTRODUCTION 

The development of high-quality human resources in the 21st century is closely 

linked to the quality of education, particularly mathematics education, which plays a 

strategic role in fostering logical, analytical, critical, and creative thinking skills. 

Mathematics is not only a body of knowledge but also a tool for understanding and solving 

problems encountered in daily life (Juita et al., 2024). However, despite its importance, 

mathematics is still widely perceived by students as an abstract and difficult subject, 

resulting in low motivation and unsatisfactory learning outcomes. This condition is 

particularly evident in geometry learning, where students are required to visualize objects, 

understand spatial relationships, and connect mathematical formulas with real-world 

representations (Lestari et al., 2024). As a result, many students struggle to understand both 

plane and solid geometry concepts, which ultimately affects their overall mathematical 

understanding. 

Geometry is a fundamental component of mathematics that requires strong 

visualization and spatial reasoning abilities. Learning about plane and solid shapes involves 

recognizing structures, identifying properties, and connecting these properties to formulas 

and measurements (Kyaw & Vidákovich, 2025). However, in many classroom practices, 

geometry is still taught using conventional approaches where teachers emphasize 

memorization of formulas and procedural problem solving without providing meaningful 

contextual experiences. This approach limits students’ opportunities to construct their own 

understanding of geometric concepts. Consequently, students often fail to relate 

mathematical concepts to real objects in their surroundings, which leads to superficial 

understanding and low retention of knowledge (Sahara & Nurfauziah, 2021). Therefore, an 

instructional innovation is needed to bridge abstract mathematical ideas with students’ real-

life experiences, especially in geometry learning. 

One promising approach to making mathematics more meaningful is 

ethnomathematics-based learning. Ethnomathematics integrates cultural values, local 

wisdom, and environmental contexts into mathematics instruction, allowing students to 

discover mathematical concepts embedded in cultural practices and artifacts (Aulia et al., 

2019). Through this approach, mathematics becomes more relevant and meaningful because 

students learn concepts through familiar contexts. Ethnomathematics also encourages 

students to appreciate local culture while simultaneously developing mathematical 

understanding. Previous studies have shown that learning based on cultural objects can 

improve students’ engagement and conceptual understanding because mathematical ideas 

are presented in concrete and observable forms (Gbormittah et al., 2025). Therefore, 

ethnomathematics provides a suitable framework for contextual geometry learning. 

Within the context of Madurese local culture, the Sumenep Grand Mosque represents 

a cultural heritage site rich in historical and architectural value. The structure of the mosque 

contains various geometric elements that can be explored in mathematics learning. For 

instance, rectangular shapes appear in doors and windows, cylindrical and rectangular prisms 

can be identified in pillars, and the main dome and minarets represent hemispherical, conical, 
and pyramidal shapes. These architectural components provide authentic learning resources 

for understanding plane and solid geometry concepts (Firdiansyah et al., 2024). The use of 

the Sumenep Grand Mosque as a learning context allows students to observe geometric 

shapes directly, measure dimensions, and connect formulas to real objects. Additionally, 

integrating local cultural heritage into mathematics learning can increase students’ cultural 

awareness and foster appreciation for historical buildings (Jannah et al., 2025). Therefore, 

the exploration of the Sumenep Grand Mosque offers a meaningful context for geometry 

learning. 
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Although ethnomathematics provides a contextual learning environment, effective 

implementation also requires an instructional model that encourages active student 

participation. One cooperative learning model that supports active engagement is Think-

Pair-Share (TPS). The TPS model provides structured learning stages consisting of thinking 

individually, discussing ideas with peers, and sharing results with the whole class. This 

learning structure encourages students to actively construct knowledge, communicate ideas, 

and collaborate in solving problems (Irma et al., 2020). Through TPS, students are not only 

passive recipients of information but also active participants in the learning process. 

Moreover, TPS learning promotes deeper conceptual understanding because students have 

opportunities to reflect individually, refine their ideas through discussion, and validate 

understanding during class presentations. 

Several previous studies support the effectiveness of TPS and contextual learning in 

mathematics education. Research by Najichah et al. (2025) revealed that the TPS model 

effectively improves students’ communication and collaboration skills during mathematics 

learning. Similarly, a case study conducted by Amaliyah et al. (2022) identified that one of 

the main difficulties in learning plane and solid geometry is students’ inability to connect 

formulas with real three-dimensional objects. The study recommended the use of contextual 

learning to bridge abstract concepts with real-world representations. Furthermore, Yuwana 

et al. (2025) reported that the implementation of the TPS model assisted by learning media 

significantly improved students’ problem-solving abilities. The TPS structure helped 

students identify problems, discuss solutions, and present results systematically. 

In addition to TPS-based learning, ethnomathematics research also shows promising 

results. Avitasari and Mulyatna (2024) found that exploring local cultural elements, such as 

East Javanese batik, significantly increased students’ learning motivation. Students 

demonstrated higher engagement when mathematical concepts were connected to their 

cultural environment. Similarly, Situmorang et al. (2025) utilized the Toba Batak traditional 

house as a learning medium for spatial geometry and found that direct observation of cultural 

objects helped students visualize complex geometric structures. Qudsya et al. (2024) also 

confirmed that the TPS cooperative learning model improves both learning outcomes and 

communication skills. Additionally, Hanifah Fitriyani and Putri (2024) identified that 

students’ difficulties in spatial geometry mainly stem from the inability to connect geometric 

shapes with formulas, and the study recommended contextual learning approaches as a 

solution. 

Although previous studies demonstrate the effectiveness of TPS learning and 

ethnomathematics separately, research integrating the TPS cooperative learning model with 

ethnomathematics-based exploration of cultural heritage objects remains limited. In 

particular, studies that utilize the Sumenep Grand Mosque as a contextual learning resource 

for understanding plane and solid geometry concepts have not been widely conducted. This 

gap highlights the need for research that combines cooperative learning strategies with 

culturally relevant contexts to enhance students’ conceptual understanding in geometry. 

Therefore, this study aims to investigate the implementation of the Think-Pair-Share 

(TPS) cooperative learning model integrated with ethnomathematics through the exploration 

of the Sumenep Grand Mosque in learning plane and solid geometry concepts. This study is 

expected to contribute to mathematics education by providing a contextual and collaborative 

learning model that connects cultural heritage with geometric concepts. Furthermore, the 

findings of this research are expected to improve students’ conceptual understanding, 

enhance learning motivation, and promote appreciation of local cultural heritage through 

meaningful mathematics learning experiences. 
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2. METHOD 

This study employed a mixed-methods approach using a sequential explanatory 

design to obtain a comprehensive understanding of the implementation of 

ethnomathematics-based Think-Pair-Share (TPS) learning in geometry instruction. The 

sequential explanatory design prioritizes quantitative data collection and analysis in the first 

phase, followed by qualitative data collection to explain and deepen the quantitative findings 

(Creswell & Creswell, 2018; Susanto et al., 2024). The quantitative phase aimed to examine 

the effect of ethnomathematics-based TPS learning on students’ conceptual understanding 

of plane and solid geometry. Meanwhile, the qualitative phase was conducted to explore 

students’ learning experiences, responses, and obstacles during the implementation of the 

model. The integration of quantitative and qualitative findings was carried out at the 

interpretation stage. 

This research was conducted at Madrasah Aliyah Negeri (MAN) 2 Pamekasan, 

Indonesia. The research site was selected purposively because students were studying 

geometry topics relevant to the research objectives, and they were familiar with the Sumenep 

Grand Mosque as a local cultural heritage object. This familiarity enabled students to directly 

observe and analyze geometric elements during the learning process. 

The population of this study consisted of all tenth-grade science students at MAN 2 

Pamekasan, totaling 32 students. Total sampling was applied in the quantitative phase, 

meaning that all students participated in the pre-test and post-test. For the qualitative phase, 

purposive sampling was employed by selecting four students representing different levels of 

mathematical ability (high, medium, and low) and gender representation (two males and two 

females). These informants were chosen to provide in-depth insights into students’ learning 

experiences. 

Data were collected using multiple instruments, including tests, questionnaires, 

observations, interviews, and documentation. The test instrument consisted of pre-test and 

post-test items designed to measure students’ conceptual understanding of plane and solid 

geometry. The questionnaire used a Likert scale ranging from strongly disagree to strongly 

agree to assess students’ responses to the implementation of ethnomathematics-based TPS 

learning. Observation sheets were used to document student activities and teacher 

performance during the learning process. Semi-structured interview guidelines were used to 

explore students’ experiences and difficulties. Documentation, such as photographs, lesson 

plans, and student work, was used to support the findings. Data validity was ensured through 

source triangulation and technique triangulation. 

All research instruments were validated using expert judgment. Three validators, 

who were mathematics education lecturers, evaluated the instruments in terms of content 

relevance, clarity, and alignment with research objectives. The validation results were 

calculated using a Likert scale, and the average validation score of 4.9 indicated that all 

instruments were valid and appropriate for use. 

The research procedure followed the sequential explanatory design. In the 

quantitative phase, students were first given a pre-test to measure their initial understanding. 
Then, ethnomathematics-based TPS learning was implemented through three stages: (1) 

Think, where students individually observed geometric elements in the Sumenep Grand 

Mosque and identified plane and solid shapes; (2) Pair, where students discussed their 

findings with peers or small group and solved related problems; and (3) Share, where 

students presented their results and received feedback. After the learning process, students 

were given a post-test and questionnaire. In the qualitative phase, observations and 

interviews were conducted to explain the quantitative results. 
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Quantitative data were analyzed using inferential and descriptive statistics. The 

difference between pre-test and post-test scores was analyzed using a paired sample t-test to 

determine whether there was a significant improvement in students’ conceptual 

understanding. Prior to hypothesis testing, the normality assumption was tested using the 

Shapiro–Wilk test applied to the difference scores (post-test minus pre-test). Testing the 

normality of difference scores is appropriate in paired data analysis because the paired t-test 

assumes that the distribution of the differences between paired observations is approximately 

normal (Field, 2012). 

To determine the magnitude of the treatment effect, effect size was calculated using 

Cohen’s d. The effect size was computed by dividing the mean difference between post-test 

and pre-test scores by the pooled standard deviation. The interpretation of Cohen’s d 

followed the criteria proposed by Cohen (2009), where 0.20 indicates a small effect, 0.50 

indicates a medium effect, and 0.80 indicates a large effect. 

Questionnaire data were analyzed using descriptive statistics by calculating mean 

scores and categorizing students’ responses. Qualitative data obtained from interviews, 

observations, and documentation were analyzed using the Miles and Huberman interactive 

model, which includes data condensation, data display, and conclusion drawing (Miles & 

Huberman, 1992). Finally, the quantitative and qualitative findings were integrated at the 

interpretation stage to provide a comprehensive understanding of the implementation of 

ethnomathematics-based TPS learning. 

 

3. RESULTS AND DISCUSSION 

3.1.  Results of Improving Students’ Comprehension Abilities 

The purpose of this study is to examine the development of mathematical concept 

learning abilities after the implementation of the TPS learning model based on 

ethnomathematics at the Grand Mosque of Sumenep. This study is conducted at MAN 2 

Pamekasan with 32 students as respondents. The population come from all 10th grade 

Science students. 

After the test was conducted, the students' pre-test and post-test scores were obtained. 

The scores were then analyzed using descriptive statistics, resulting in Table 1. Based on 

the data in Table 1, the average pre-test and post-test scores are 49.03 and 83.81, 

respectively. The difference between the pre-test and post-test averages is quite significant. 

Thus, it can be concluded that there is a difference in students' understanding of 

mathematical concepts before and after the treatment. 

 

Table 1. Description of Students’ Pre-Test and Post-Test Results 

Test Number 
Minimum 

Score 

Maksimum 

Score 
Average Variance 

Standard 

Deviation 

Pre-Test 32 42 73 49.03 13.773 3.711 

Post-

Test 

32 56 95 83.81 32.222 5.676 

 
An inferential test is then conducted. The data used are the results of the pre-test and 

post-test. This data is used to test the hypothesis, namely to evaluate whether there is an 

increase in students' understanding of mathematical concepts after the implementation of the 

ethnomathematics-based TPS learning paradigm. Previously, a normality test is conducted 

on the difference between pre-test and post-test data to determine the normal distribution of 

the data. In the test, a hypothesis is first formulated so that a conclusion could be easily 
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drawn. The normality test hypotheses are as follows: 1) 𝐻0: the data is normally distributed 

and 2) 𝐻1: the data is not normally distributed. The Shapiro-Wilk test is used in this test 

because the population is 32 students or less than 50. Using the Shapiro-Wilk test, table 2 is 

obtained.  

 

Table 2. Normality Test Results for the Difference Between Pre-Test and Post-Test Data 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

POST - 

PRE 
,084 32 ,200* ,968 32 ,450 

 

Based on table 2, it is determined that the significance value for the difference between 

pre-test and post-test is 0.450. Since the significance value for both data is greater than 0.05 
(𝑆𝑖𝑔 > 0.05) (Firdiansyah & Rosikhoh, 2024), 𝐻0 is accepted. This shows that the pre-test 

and post-test data are normally distributed data. 

 Hypothesis testing is then conducted. The hypothesis test used in this study is a Paired 

t-test for one sample. This test is used because the data used is data for one class. The goal 

is to see whether students' understanding of mathematical concepts improved after the 

treatment. The hypotheses formulated are 1) 𝐻0: there is no difference between the two data 

sets, and 2) 𝐻1: there is a difference between the two sets. The results of the paired t-test for 

one sample are given below. 

 

Table 3. Paired T-Test Results for One Sample 

 Mean 

Std. 

Deviati

on 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference    

Lower Upper 

Pair 

1 

POST - 

PRE 

-

34,78

1 

9,269 1,639 -38,123 -31,439 -21,226 31 ,000 

 

Table 3 shows that the degrees of freedom are 31 and the significance value is 0.000 less 

than 0.05 or < 0.05 , so 𝐻0 is rejected and 𝐻1 is accepted. Thus, it can be stated that the TPS 

learning paradigm based on ethnomathematics can improve students' ability to understand 

mathematical concepts. 

Using Cohen's d formula (Cohen, 2009), it’s obtained that the value of Cohen's d is 

7.3. This Cohen's d is greater than 0.8. This indicates the ethnomathematics-based TPS 

learning model has a significant impact. 

3.2.  Descriptive Results of Student Activities and Responses to Learning 

This study aims to know the student activity and response to learning. The 

questionnaire contained 5 statements regarding the context of ethnomathematics, the benefits 

of the think, pair, and share stages, and the learning atmosphere. 
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Table 4. Data of 10th Grade Science Students of MAN 2 Pamekasan 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Male 5 15,6 15,6 15,6 

Female 27 84,4 84,4 100,0 

Total 32 100,0 100,0  

 

Based on table 4, the number of male students in class 10th is 5 students, or 15.6%, 

and the number of female students is 27 students, or 84.6%. This indicates that the number 

of female students dominates the class. 

The results of the student response questionnaire regarding learning are presented in 

the following diagram. 

 

 
 

Figure 1. Questionnaire Results Regarding Student Activities and Responses to 

Learning 

 

The results of the questionnaire on student activities and responses to 

ethnomathematics-based TPS learning are displayed based on figure 1. First, statement X1 

describes students' enthusiasm for ethnomathematics-based TPS learning. Based on figure 

1, five students state “strongly agree”, and 27 students state “agree”. Second, students' 

interest in the TPS model is the subject of statement X2. From figure 1, 24 students chose 

“agree”, 6 students chose “strongly agree”, and 2 students chose “disagree”. Third, statement 

X3 refers to the stages of thinking undertaken by students. From the responses collected, 22 

students answere "agree", 5 students answere "strongly agree", and 5 students answere 

"disagree". Fourth, students are divided into small groups at the pair stage, this is stated in 

proposition X4. It is obtained that 19 students state “agree”, 12 students state “strongly 

agree”, and 1 student state “disagree”. Fifth, students' courage in explaining the results of 

the discussion is stated in proposition X5. A total of 20 students answere "agree", 4 students 

answere "strongly agree", 6 students answere "disagree", and 2 students answere "strongly 

disagree". Based on the questionnaire results, many students respond "agree" and "strongly 

agree." Thus, it can be concluded that students are interested in learning that involves 
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concrete elements such as the architecture of the Sumenep Grand Mosque, and they respond 

positively to ethnomathematics-based TPS learning. 

3.3.  Description of the Implementation Process of  Ethnomathematics-Based TPS 

learning 

Based on observations, interviews, and documentation, the implementation of the 

ethnomathematics-based TPS cooperative learning model at the Sumenep Grand Mosque is 

active and engaging for students. The following findings are obtained. 

First, the ethnomathematics-based TPS learning environment provides students with 

opportunities to observe their surroundings and engage in small group discussions, thus 

increasing their motivation. Students actively record, calculate, and redraw the geometric 

shapes they encounter. This indicates that an ethnomathematics approach within a cultural 

context can foster interest in learning mathematics. 

Second, students are encouraged to think independently about the concepts of plane 

and spatial shapes during the "think" stage. They are given time to observe geometric objects 

at the Grand Mosque of Sumenep and adapt them to the mathematical concepts they have 

learned. 

Third, students discuss in pairs or small groups during the “pair” stage. They 

exchange opinions about the geometric shapes they encounter and simultaneously align their 

understanding of the concepts. In this session, students revealed that discussing with peers 

boosted their confidence because they could compare answers and correct mistakes. 

Fourth, the “share” stage helps students become more confident in expressing their 

opinions in front of the class. Furthermore, they can reinforce concepts through peer 

correction and clarification, and help students hone their skills in explaining and providing 

contextual examples. Consequently, it can foster interactive and collaborative learning. 

3.4. Description of Student Obstacles to Ethnomathematics-Based TPS Learning 

Based on interviews, observations, and documentation, one obstacle is identified in 

implementing ethnomathematics-based TPS cooperative learning through an exploration of 

the Sumenep Grand Mosque. The obstacle experienced by students during the learning 

process is difficulty applying abstract concepts to concrete objects. This obstacle is felt when 

students carried out the “think” stage. 

The research results revealed that students' difficulty applying abstract concepts to 

concrete objects is due to two factors. First, students have limited memory for mathematical 

formulas. Second, students are unable to distinguish abstract geometric concepts from the 

concrete objects found inside the Grand Mosque of Sumenep. 

3.4. Discussion 

This study has presented data on the implementation of ethnomathematics-based TPS 

learning through the exploration of the Grand Mosque of Sumenep to determine the concept 

of flat and solid shapes. The researcher will discuss several findings regarding the 

improvement of students' understanding abilities after the implementation of 

ethnomathematics-based TPS learning, students' activities and responses to the 

ethnomathematics-based TPS learning model, the implementation process of 
ethnomathematics-based TPS learning, and students' obstacles during the learning 

implementation process. The researcher first discusses the improvement of students' abilities 

after TPS learning. This study find that ethnomathematics-based TPS learning can 

significantly improve students' understanding abilities. 
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The first finding is an increase in students' comprehension ability after the 

implementation of ethnomathematics-based TPS learning. The quantitative findings of this 

study show a highly statistically significant increase (𝑠𝑖𝑔 = 0.000 < 0.05) in students' 

understanding of geometric concepts with the class average score increasing from 49.03 to 

83.81. In addition, the value of Cohen’s d is 7.3, namely 7.3 > 0.8. The qualitative findings 

indicate that there are at least two main factors that strengthen the quantitative findings, 

namely the strength of the ethnomathematics context as a student attraction and the 

effectiveness of the TPS learning structure as a problem-solving mechanism. Therefore, 

students are interested in participating in the learning process that enables students to provide 

solutions systematically. As a result, students are able to improve their mathematical 

comprehension. This discussion aligns with the basic principles of ethnomathematics 

proposed by D'Ambrosio (D’Ambrosio, 1985). This approach seeks to bridge formal 

mathematics with the mathematics inherent in students' cultures. By using the Sumenep 

Grand Mosque as the object of learning, this learning transforms mathematics from an 

abstract concept into something that exists within the students' environment. This is also in 

line with the findings of Sulthoni and Handayani who found that the use of local architectural 

context significantly increased the relevance of the material and students' learning 

motivation (Sulthoni & Handayani, 2025). 

The second finding is the students' activities and responses to the ethnomathematics-

based TPS learning model. Quantitatively, the researchers found several points, namely 1) 

students' interest in the ethnomathematics context, 2) the usefulness of the TPS learning 

process, and 3) students' acceptance of the learning. This shows that students are interested 

in the ethnomathematics context provided so they can easily accept the learning mechanism. 

From here, students can feel the benefits of the ethnomathematics-based TPS learning 

model. Meanwhile, based on qualitative results, the ethnomathematics-based TPS learning 

model can provide students with opportunities to interact directly with the environment and 

discuss in small groups, so it makes students more motivated. Therefore, motivated students 

can follow the entire learning well. Through discussions, students can help each other and 

exchange ideas in understanding mathematical concepts. This is in line with the theory of 

the Zone of Proximal Development developed by Vygotsky, where students can successfully 

achieve conceptual understanding with the help of other people, in this case, it is their group 

mates (Wardani et al., 2023). This is also in line with Slavin's theory in Mukhlis, where peer 

tutoring interactions have been proven to be effective in improving students' understanding 

abilities (Mukhlis, 2016). 

The third finding is the process of implementing ethnomathematics-based TPS 

learning through an exploration of the Grand Mosque of Sumenep. There are several findings 

obtained by the researcher, namely student interest and the effectiveness of the TPS learning 

structure. Student interest shows that students are interested in ethnomathematics-based TPS 

learning. They enjoy in following the TPS learning mechanism starting from the “think” 

stage, the “pair” stage, to the “share” stage. In the “think” stage, students are encouraged to 

think independently about geometric concepts. Students are given time to observe geometric 

objects in the Grand Mosque of Sumenep, then adapt them to mathematical concepts. In the 

“pair” stage, students are formed into several small groups, then they discuss together the 

geometric shapes found, while at the same time equalizing concepts with other friends. In 

this session, they are more confident because they can discuss among their group members 

so they can compare answers and correct mistakes. In the “share” stage, students are more 

confident in explaining mathematical concepts in front of the class. In addition, they can 

strengthen mathematical concepts through corrections and clarifications between students 

and teachers. From here, it can create interactive and collaborative learning. Based on the 

quantitative results of the questionnaire, it can be explained that students gave a positive 
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response to ethnomathematics-based TPS learning. This proves the theory explained by 

Arends (Arends, 2012) and Lyman in Yamaoka, et al. (Yamaoka et al., 2019) regarding the 

strength of the TPS learning structure. This model provides a safe zone for students so they 

can solve their problems without fear. 

The fourth finding explains the obstacles experienced by students in implementing 

ethnomathematics-based TPS learning. This study find that there are obstacles in memory 

of mathematical formulas and abstractions experienced by students. This obstacle is a 

substantial obstacle faced by students, namely in the form of abstraction or modeling. They 

must translate complex real-world shapes into ideal geometric shapes. This is a core 

challenge of reality-based learning, including ethnomathematics. As stated by Kurniawan 

and Hidayati, students are often confused when real objects do not resemble the images in 

books (Kurniawan & Hidayati, 2020). Therefore, the teacher as a facilitator is crucial, 

especially at the “share” stage. Students will be guided by the teacher to understand 

mathematical concepts (Yildizhan & Cezikturk, 2022). 

4. CONCLUSION 

This study has explained the implementation of ethnomathematics-based TPS 

cooperative learning through the exploration of the Grand Mosque of Sumenep in 

determining the concept of flat and spatial shapes. Based on the analysis and discussion 

conducted, several conclusions are obtained as follows. First, the implementation of the 

ethnomathematics-based TPS model is effective and proven to be statistically significant in 

improving the mathematical understanding ability of 10th grade students of MAN 2 

Pamekasan. This is indicated by the increase in the average test score from 49.03 (pre-test) 

to 83.81 (post-test). Second, students show a very positive response and interest in the entire 

learning process. This means that ethnomathematics-based TPS learning is interesting, easier 

to understand, and helps students be more confident. Third, the implementation of learning 

is very dynamic and effective. This success is supported by two factors. First, the 

ethnomathematics context successfully acts as a strong motivational hook for students and 

makes abstract geometric concepts feel relevant and interesting. Second, the structure of the 

TPS model, particularly the “pair” stage, proved to be the primary mechanism for knowledge 

construction. Fourth, the main obstacle students faced is difficulty in abstraction, namely 

translating the complex architectural form of the Grand Mosque of Sumenep into ideal 

geometric shapes. This difficulty arises due to two factors: poor memory and difficulty 

distinguishing between abstract concepts and concrete objects. 
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