
 

 

 

 
 

 

GAWI 
Journal of Action Research 

Vol. 6 No. 1, 2026 

 

 

 

 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

© 2026, Gawi: Journal of Action Research 

Ethnopedagogy and Mathematics Learning Outcomes: Evidence from Ende 

Traditional House Miniatures 

 
1Ummu Fajariyah Akbari, 2Maria Veronika Mentari Lami, 3Uslan 4Ahmad Yani  

1.2.3,4 Department of  Elementary Teacher Education, Universitas Muhammadiyah Kupang, 

Kupang, Indonesia 

ummuakbari@gmail.com  

 

Received Accepted Published 

06/05/2026 10/06/2026 31/07/2026 

 

DOI 

10.59329/gawi.v6i1/283  

ABSTRACT  

The current research aims to develop and validate an ethnopedagogical material based on Ende 

traditional house miniatures to support elementary school students' mathematics achievement in 

Kupang, Indonesia. A research and development design was used involving experts, teachers, and 

students. Two experts are rating the content validity of the media; a teacher and ten students are 

confirming the practicality of the media. A survey instrument was used to examine the content 

validity and practicality of the media, and a test was used to examine students' mathematics 

achievement. The data analysis was carried out in JAMOVI software, involving the content 

validity index and descriptive analysis. Preliminary observations indicate the need to develop and 

implement appropriate and accessible learning media to support both teaching practices and 

students’ mathematics achievement. The result confirms the initial content validity of the media, 

shown through the expert agreement that confirms the structure of the media, alignment of the 

media with syllabi and material, and the miniature of the media. The finding also confirms the 

preliminary practicality of the media through teachers' agreement on the media's attractiveness, 

usability, and content clarity. Other than that, the students agree on the preliminary practicality of 

use of the media, interest and feelings about using the media, and the effect of the media on their 

comprehension and ability to answer mathematics questions. Furthermore, the mean difference 

between the pre-test and post-test of students in using the media indicates the initial improvement 

of the students' scores. Therefore, this media is recommended for use in primary-level 

mathematics education to improve both teaching practices and student learning outcomes. 

However, this research did not use experimental design to test the empirical effect of the media. 

Hence, future research is suggested to examine the media through a more robust research design.  
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INTRODUCTION 

Mathematics is an important aspect to be taught in early education, as it enables the development 

of students' executive functions that become the groundwork for complex operation abilities and 

reasoning skills (Wolf & McCoy, 2019; Nogues & Dorneles, 2022). Research indicates that 

learning mathematics sharpens students' problem-solving ability and working memory (Lin & 

Powell, 2021; Davis‐Kean et al., 2021; Short & McLean, 2023). It is therefore stated that 

mathematical mastery in early education is subsequent to the mathematical achievement at the 

secondary and high school levels (Little et al., 2022). Furthermore, mathematics learning 

strengthens students' executive function, which is valuable for students' future career skills 

(Anthony and Ogg, 2019). In this case, executive function enables students to represent problems 

efficiently, plan strategies and solutions, and comprehend solution mechanisms (Drigas & 

Karyotaki, 2019). These skills are much more valuable in workplaces that generally require 

planning ability, cognitive flexibility, and inhibitory control (Gkora & Christou, 2023). Therefore, 

early achievement in mathematics is important to support students both in academic achievement 

and future job success. 

However, students' mathematics ability in Kupang was found to be low, as revealed by several 

data points and research. The data show that the average mathematics score of Kupang students 

was 34.98 in 2018 and slightly increased to 38.15 in 2019, which is still below the Indonesian 

national minimum of 43.33 (Missa et al., 2023; Pangaribuan & Ndii, 2023; Benu et al., 2024). 

Furthermore, research indicates that elementary school students in Kupang failed to reach 

expected proficiency at their age, with their ability remaining at Level 2 (41.33%) or Level 1 

(13.29%) in numeracy (Benu et al., 2024). Tong and Tobe's (2022) research also revealed that 

only 33.33% of elementary school students at Kupang met the minimum proficiency in numeracy 

standard, with the remaining 66.66% not achieving the minimum standard. This low quality 

reflects the overall mathematical education quality in Kupang, with teaching and learning aids 

remaining as the significant challenges revealed in the literature. Teachers in Kupang heavily rely 

on traditional teaching aids that focus on surface learning rather than deep learning, which leads 

to inappropriate intervention and demotivates students (Zulfikar, 2019; Tamur et al., 2022; 

Pangaribuan et al., 2023). A survey by Djong et al., (2021) revealed that 75% of teachers in 

Kupang did not use teaching aids in teaching mathematics, as they perceived that developing 

teaching materials was time-consuming and complicated. As teaching aids are an important aspect 

for effective and deep learning, it can be stated that the unavailability of learning aids handicaps 

students' abilities in mathematics (Simamora et al., 2026). Therefore, it is important to provide 

valid and reliable media to be appropriately used in mathematics learning. 

Responding to this problem, the researchers propose the use of ethnopedagogy materials to 

support mathematics teaching in Kupang's elementary school education. Ethnopedagogy is 

defined as the learning process that utilizes cultural aspects of customs, languages, and everyday 

life of local communities (Sándor, 2019). The possibility of this type of material to empower 

students' critical thinking lies in its ability to enhance engagement and provide relevancy in 

learning mathematics (Subekhi et al., 2022). Mathematics is presented as an abstract concept 

where it creates cognitive distance so that the students do not clearly see the link between formal 

procedures and real-world phenomena (Fouze & Amit, 2023). Ethnopedagogy can help to make 

it clearer and relevant by providing mathematical concepts in local practices, artifacts, and 

community routines that the students are familiar with (Nepal & Shrestha, 2023). Subekhi et al.'s 

(2022) research shows that students with ethnopedagogical material gain greater understanding 

of conceptual material compared to the comparison group. Studies on ethnopedagogy 

mathematics also show that incorporating local cultural elements into thematic or problem-based 

practice improves conceptual comprehension (Hendriyanto et al., 2023). 

The ethnopedagogy material that can be used is Ende traditional house miniatures. This 

material might be significant in mathematics learning, mainly in geometry material, as it 

visualizes the abstract material of mathematics. For example, the roof of the house is miniature, 

similar to the concept of a cone or triangular prism; the walls are similar to rectangles or squares; 
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and the foundation is similar to a rectangular prism. When students see and touch the miniatures, 

it enables them to do practice-based learning rather than imagining the concept. It directly 

provides a mathematics learning activity of measuring the length, width, and height of the house 

and comparing sizes or estimating the perimeter, area, and volume, which are parts of geometry 

material. 

Existing research has investigated ethnomathematy in a variety of cultural contexts, including 

Bima, Madura, and Yogyakarta, by combining local features such as weaving patterns, traditional 

games, and architecture into geometry learning (Anwar et al., 2024; Andang & Hadi, 2025; Nadia 

et al., 2025). However, there is no evidence of similar research focusing on the unique cultural 

heritage of NTT, such as its traditional houses or other local artifacts, to support elementary school 

mathematics education. Furthermore, most studies emphasize secondary education or general 

applications of ethnomathematics (Richardo et al., 2023; Sunzuma & Umbara, 2025). While some 

research targets elementary school students, it often focuses on digital or multimedia tools rather 

than traditional, tangible learning materials (Prasetyo & Hidayati, 2026; Pramesti & Novitasari, 

2026). There is a lack of research on how traditional house-based media can be specifically 

designed to enhance elementary students' understanding of geometry in NTT. Even Madu (2024) 

link the use of traditional houses to mathematical concepts; this research was only elaborative and 

did not detail the actual creation and systematic testing of physical miniatures as the primary 

teaching aid in a classroom setting. Therefore, the current research aims to examine the use of 

ethnopedagogy material of the Ende traditional house to support the students' mathematics 

learning. 

 

METHOD 

Ende Traditional House Media 

The current research examines the use of Ende traditional house media to be used in elementary 

school mathematics teaching. The details of the media are shown in figure 1. The media were 

used in geometry learning with the specific learning objective to recognize the squares, rectangles, 

triangles, and trapezoids and to determine the perimeter and area of plane shapes such as squares, 

rectangles, triangles, and trapezoids. In the learning process, the students are given descriptions 

of the learning media as well as hands-on activities such as assembling and disassembling the 

media. Throughout the learning process, teachers explain the general concept of geometry as well 

as trigger students to observe and find geometry patterns in the media. At the end of the learning 

process, students should fill out a worksheet containing questions that critically examine the 

geometry concept in the media. 

 

 
Figure 1. Ende Traditional House Media 

Media development 

The media were developed based on the 4D model (Define, Design, Develop, and Disseminate) 

as displayed in Figure 2. In the define stage, the researchers conducted several analyses, namely, 

(1) initial analysis is used to analyze curriculum alignment with basic competencies and existing 

syllabi at SDK Sta. Maria Assumpta; (2) student analysis is used to examine students' 

characteristics such as ability level, background, prior knowledge, and cognitive development; 

(3) task analysis is used to identify the key learning tasks students must master, particularly 

evaluation tasks aligned with lesson objectives; (4) concept analysis is used to identify, organize, 
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and structure relevant geometry concepts (especially plane shapes); and (5) specification of 

learning objectives is conducted by translating curriculum competencies into measurable 

behavioral indicators. In the design stage, the researchers developed assessment instruments (tests 

to measure students’ achievement), selected the Ende traditional house miniature as a culturally 

relevant learning medium, determined the appropriate format aligned with the curriculum and 

student needs, and created an initial prototype (draft 1). In the develop stage, the prototype 

underwent expert validation by both material and media experts to ensure content accuracy and 

design quality, followed by revisions producing draft II; this was then tested through a limited 

field trial with students to evaluate its effectiveness, particularly in improving learning outcomes, 

leading to further refinement of the product. Finally, in the dissemination stage, the finalized 

media were distributed on a limited scale to 10 students at SDK Sta. Maria Assumpta in Kupang 

is aiming to introduce and promote the use of culturally based geometry learning media in 

classroom practice. 

 

 
Figure 2. Media development design 

 

Specific revision was given by experts during the development stages. As shown in table 1, 

experts comment on parts of the Ende House miniature. He suggested adding thatch to the roof 

part of the miniatures. Researcher, then add the thatch to the roof of the miniature and ensure it 

characterizes the NTT culture.  

Table 1. Media revision 
Aspect revised Before revision After revision 

Parts of the Ende 

Traditional House 

Miniature 

Add thatch (alang-alang grass) 

to the roof to strengthen the 

local aspect of the media.  

Thatch was added to the roof, and it 

has been ensured that the alang-

alang is characteristic of NTT. 

 

Participants 

This study was designed as a pilot study to explore the initial potential of the developed learning 

media in a real classroom context. The participants consisted of 10 fourth-grade students from a 

single elementary school in Kupang, Indonesia. The participants were selected using a purposive 

sampling technique, with the following considerations: (1) students were enrolled in the class 

where the intervention was implemented, (2) they had relatively similar academic backgrounds, 

and (3) they had not previously been exposed to the developed media. 

The use of purposive sampling in this pilot study was intended to ensure that the selected 

participants were relevant to the objectives of the study, particularly in examining the feasibility 

and initial effectiveness of the intervention in a controlled classroom setting. Accordingly, the 
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findings of this study should be interpreted within the specific context of the participants involved 

and are intended to provide preliminary insights into the implementation of the intervention, 

which may inform future studies with broader and more diverse samples. 

 

Instrument 

There are two types of instruments in this research, namely, survey and test. The test for students' 

mathematics achievement was in the form of essay questions. The test measures students' ability 

to identify plane shapes found in the media, students' ability to explain the meaning of the plane 

shape depicted through the media, students' ability to match pictures with the correct shape name, 

students' ability to describe properties of the plane based on the media, and students' ability to 

identify shapes based on their characteristics. Detailed information on the sample items is 

depicted in Table 2.  

Table 2. test item and indicators 

No. Indicator Sample Item Cognitiv

e Level 

1 Identifying plane 

shapes found in the 

Ende traditional house 

miniature 

From the pictures above, what information 

can you get from the Ende traditional house 

miniature? 

C2 

2 Explaining the meaning 

of plane shapes 

Explain the meaning of a square, rectangle, 

trapezoid, and triangle. 

C2 

3 Matching pictures with 

the correct shape names 

Match the following shapes with their 

correct names: rectangle, triangle, trapezoid, 

and square. 

C2 

4 Describing the 

properties of plane 

shapes 

Explain the properties of a square, rectangle, 

triangle, and trapezoid. 

C2 

5 Identifying shapes 

based on their 

characteristics 

Which plane shape has four sides, two pairs 

of equal parallel sides, and four right angles? 

C3 

 

A survey questionnaire was used to obtain expert judgments regarding media, syllabus, 

teaching module, and material. To examine the media, experts consider the content feasibility, 

media design, safety, ease of use, and attractiveness. To examine the syllabus alignment with the 

media, experts consider the syllabus's relevancy to learning outcomes, suitability of materials, 

learning activities, language, and time allocation. To examine the teaching module, experts 

consider the module format, language clarity, content suitability, learning steps, and time 

allocation. To examine the material, experts consider the material's suitability with competencies, 

concept accuracy, learning support, attractiveness, and material updates. Detailed indicators with 

the sample items are displayed in Table 3.  

 

Table 3. Expert survey instrument. 
Instrument Indicators Sample Items Measurement Scale 

Media Validation Content feasibility, 

media design, safety, 

ease of use, 

attractiveness 

“The Ende traditional 

house miniature is 

appropriate for 

mathematics learning 

and attracts students’ 

attention.” 

1 = Invalid / Not Good, 

2 = Less Valid / Less 

Good, 3 = Valid / Good, 

4 = Very Valid / Very 

Good 

Syllabus Validation Relevance to learning 

outcomes, suitability of 

materials, learning 

activities, language, 

time allocation 

“The syllabus is aligned 

with Learning 

Outcomes (CP), ACP, 

and students’ needs.” 

1 = Invalid, 2 = Less 

Valid, 3 = Valid, 4 = 

Very Valid 
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Instrument Indicators Sample Items Measurement Scale 

Teaching Module 

Validation 

Module format, 

language clarity, 

content suitability, 

learning steps, time 

allocation 

“The teaching module 

uses clear language and 

appropriate learning 

steps.” 

1 = Not Good, 2 = Less 

Good, 3 = Good, 4 = 

Very Good 

Material Validation Suitability with 

competencies, concept 

accuracy, learning 

support, attractiveness, 

material update 

“The material presented 

is accurate, interesting, 

and supports students’ 

understanding.” 

1 = Invalid, 2 = Less 

Valid, 3 = Valid, 4 = 

Very Valid 

 

Furthermore, the detail of survey items to measure media practicality by teachers and students 

is shown in table 4. The indicators for teachers to measure the practicality of the media are ease 

of use, clarity of instructions, effectiveness in teaching, student engagement, and suitability for 

classroom learning. The indicators for students to measure the practicality aspect of the media are 

ease of use, attractiveness, understanding of material, learning motivation, and learning 

experience.  

Table 4. Practicality test instrument 
Respondent Indicators Sample Items Measurement Scale 

Teacher Ease of use, clarity of 

instructions, 

effectiveness in 

teaching, student 

engagement, suitability 

for classroom learning 

“The Ende traditional 

house miniature media 

is easy to use and helps 

teachers explain plane 

shape concepts 

effectively.” 

1 = Strongly Disagree, 2 

= Disagree, 3 = Agree, 

4 = Strongly Agree 

Students Ease of use, 

attractiveness, 

understanding of 

material, learning 

motivation, learning 

experience 

“The Ende traditional 

house miniature media 

is interesting and helps 

me understand plane 

shapes more easily.” 

1 = Strongly Disagree, 2 

= Disagree, 3 = Agree, 

4 = Strongly Agree 

 

Data analysis 

The data analysis was carried out in JAMOVI software. The validity of 

the media is examined through the mean score of the experts and the 

content validity index (CVI). CVI is used to assess how well the 

components of the learning media represent the intended learning 

objectives, based on expert evaluation. It helps ensure that each 

element of the media is relevant, clear, and effective for supporting 

student learning before implementation. In this case, a CVI ≥ 0.78 is 

needed to argue the acceptance of the content validity of the media, 

while a CVI < 0.78 value is an indication for revision or rejection of 

the content validity of the media (Takom et al., 2025). 
Furthermore, descriptive analysis revealing the mean was used to calculate experts' agreement 

on the content of the media and teachers' and students' agreement on the practicality of the media. 

The standard of agreement on the mean value can be seen in Table 5. 

Table 5. Standard of interpretation 

Mean value Interpretation 

Content validity Practicality interpretation 

3.26 < ≤ 4.00 Very Valid Very Practical 



 

 
Akbari, et. al., 2026 

Gawi: Journal of Action Research, 6(1), 2026, 247-261 | 253  

 

2.51 < ≤ 3.26 Valid Practical 

1.76 < ≤ 2.51 Less Valid Less Practical 

1.00 <  ≤ 1.76 Not Valid Not Practical 

In this research, the standard of agreement for the developed media is categorized into four 

levels to provide an objective assessment of both content validity and practicality. Mean values 

between 3.26 and 4.00 indicate that the media is very valid and very practical, reflecting strong 

agreement among experts or users that the media meets content and usability standards. Values 

between 2.51 and 3.26 indicate that the media is valid and practical, generally acceptable with 

minor improvements needed. Mean values between 1.76 and 2.51 suggest the media is less valid 

and less practical, requiring significant enhancement, while values between 1.00 and 1.76 indicate 

the media is not valid and not practical, meaning it does not meet the required standards and needs 

major revisions. This standard ensures consistent, clear, and objective interpretation of the 

learning media’s quality and usability. 

 

RESULT AND DISCUSSION 

Result 

Preliminary observation 

A preliminary observation was conducted to examine the availability and the mathematical 

learning process to support the students' mathematical development in the study location. In this 

case, the researcher directly came to school and observed the learning process based on eight 

observation indicators as displayed in table 6. On the observation, the researcher ticks the 

availability or non-availability of the indicator. The result can be seen in table 6. 

 

Table 6. Preliminary observation 
No Observed Aspect Yes No Notes 

1 Media placed in the classroom for 

learning 

 ✓ Media placed in the cupboard, not in 

the classroom 

2 Media is suitable for use in learning  ✓ The classroom does not have 

appropriate learning media 

3 The teacher uses media to explain 

math material 

 ✓ The teacher uses the guidebook only as 

a reference 

4 The teacher knows how to use the 

learning media 

 ✓ The teacher does not use the learning 

media 

5 The teacher explains how to use 

learning media to students 

 ✓ The teacher does not explain how to 

use the media 

6 Students can use the learning media 

independently 

 ✓ Students only use the guidebook as a 

reference 

7 Students experience difficulty during 

math learning 
✓  Students write slowly and cannot 

answer questions quickly 

8 Students experience difficulty solving 

math problems 
✓  Students work quickly but make many 

mistakes 

 

Based on the preliminary observation, it was found that the learning media in the classroom 

was largely unavailable or improperly placed, with most materials stored in cupboards rather than 

being accessible to students. While some media were deemed suitable for use, teachers did not 

actively use them to explain mathematical concepts, nor did they demonstrate how to utilize the 

media to students. As a result, students relied primarily on guidebooks and faced difficulties in 

following lessons and completing mathematics tasks, often working quickly but making frequent 

errors. These findings indicate a clear need to develop and implement appropriate, accessible 

learning media to support both teaching practices and students’ mathematical achievement. 
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Media Validation 

The current research tests the effectiveness of Ende Traditional House Miniatures as a learning 

medium to cultivate students' mathematical learning outcomes. Firstly, the media were validated 

through several procedures in order to make sure of the appropriateness and alignment of the 

media with the students, the curriculum, and the students' learning outcomes. There were two 

procedures carried out, namely content validity through experts' ratings and usability evaluation 

through teachers' and students' ratings. In expert validity, the experts were asked to rate the media 

in the aspects of structure of the media, syllabi, content, and miniature of Ende traditional houses. 

The result of expert ratings can be seen in Table 7 and Figure 3. 

 

Table 7. Content validity 
No Aspect measured   

VI 

 

VII 

 

Mean 

 

Criteria 

1 Structure of the media 4 4 4 Very Valid 

2 Syllabi 3.93 4 3.97 Very Valid 

3 Material   4 4 4 Very Valid 

4 Miniature  3.80 3.80 3.80 Very Valid 

 

 
Figure 3. Content Validity 

 

Table 7 and Figure 3 show the result of expert rating as the result of the content validity of the 

media. It was revealed that the experts were in agreement on the structure of the media, syllabi, 

and material as well as the miniature as the medium to cultivate students' mathematical learning 

outcomes. The structure of the media was 4.00, the syllabi were 3.97, the material was 4.00, and 

the miniature was 3.80. All the means in each category are nearly at a maximum value of 5, 

indicating the acceptance of the expert on the aspect measured. Therefore, it can be stated that the 

experts agree on the content validity of the media. Furthermore, the experts' agreement was tested 

through the content validity index (CVI) that is displayed in Table 8. 

 

Table 8. Content validity index 

Item Description I-CVI Std Decision 

exp1 Item 1 description 1 0.00 Very Valid 

exp2 Item 2 description 1 0.00 Very Valid 

S-CVI/Ave Scale Average 1 0.00 Excellent 
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The results of the content validity analysis indicate that all items achieved an Item-Level 

Content Validity Index (I-CVI) of 1.00. This means that all experts rated each item as relevant 

(scores ≥ 3), reflecting complete agreement among the validators. In addition, the standard 

deviation of 0.00 suggests that there was no variation in the experts’ judgements, further 

confirming the consistency of their evaluations. Furthermore, the Scale-Level Content Validity 

Index using the average method (S-CVI/Ave) was also 1.00, indicating that the overall media 

possess excellent content validity. These findings demonstrate that the developed media are 

highly appropriate and relevant for measuring the intended construct. 

The validated media were then tested in the real pedagogical practice in the classroom, which 

was then rated by the users, namely the teachers and the students. The teachers were asked to rate 

the media on eight indicators as depicted in Table 9. 

 

Table 9. Teachers' practicality rating 
NO ITEMS MEANS 

1 The learning media has an attractive appearance that engages students in learning. 4.00 

2 The learning media’s appearance can enhance students’ learning motivation. 4.00 

3 The learning media is easy to operate. 4.00 

4 Using the learning media is more cost-efficient in conducting learning activities. 4.00 

5 Appropriate selection of image size 4.00 

6 Clarity of images 4.00 

7 The completeness of the labels on the parts of the traditional house miniature is 

in accordance with the material. 

3.00 

8 Suitability of the procedural steps of the activities 4.00 

 

Based on the result of the practicality test, the teachers were in agreement that the learning 

media is attractive to engage students in learning (mean=4.00), the appearance of the media can 

enhance students' motivation (mean=4.00), the learning media is easy to use (mean=4.00), it is 

cost-efficient (mean=4.00), the selected image of the media is appropriate (mean=4.00), the 

clarity of the media's image is good (mean=4.00), the labels are appropriate to the material 

(mean=3.00), and the procedural steps of the media are suitable (mean=4.00). Overall the teachers 

agreed with the content and practical guidance of the media. Furthermore, to emphasize the media 

suitability in practice, the students were asked to rate the media after the learning with the media 

was carried out. The result can be seen in Table 10. 

 

Table 10. Students' practicality rating 
NO ITEMS MEANS 

1 I can effectively utilize the Ende traditional house model as a learning medium. 4.00 

2 I can understand the learning material through the use of the Ende traditional house 

model as instructional media. 

4.00 

3 I am interested in learning mathematics because I like the design of the Ende 

traditional house miniature learning media. 

4.00 

4 I can identify plane shapes by using the Ende traditional house miniature learning 

media. 

4.00 

5 I do not find it difficult to move the Ende traditional house miniature learning 

media. 

3.90 

6 I feel happy when using the Ende traditional house miniature learning media. 4.00 

7 I can find the correct answers to math questions when using the Ende traditional 

house miniature learning media. 

3.90 

8 In my opinion, the Ende traditional house miniature learning media can be made by 

teachers or others. 

4.00 

 

Table 10 shows the result of students' ratings on the practicality of the media. The result shows 

overall acceptance of the students on the media. For example, the students stated they are able to 

effectively use the media (Mean=4.00); the students can understand learning material through the 
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media (Mean=4.00); the students are interested in mathematical material as the result of the media 

design (Mean=4.00); students can identify plane shapes through the media (Mean=4.00); students 

do not find difficulties in using the media (Mean=3.90); the students feel happy when using the 

media (Mean=4.00); the students feel that they can answer mathematical questions correctly when 

using the media (Mean=3.90); and the students think that it can be made by other teachers 

(Mean=4.00). Therefore, the students think that the media are practically appropriate and can help 

them in learning mathematics. 

 

Media effectiveness 

The media effectiveness was examined through the comparison of the pre-test and post-test means 

of students' mathematics achievement tests. The result can be seen in Table 11. 

Table 11. Mean difference 
Group N Mean Median SD SE 

pre-test 10 64.2 65.0 15.6 4.93 

posttest 9 77.0 75.0 10.6 3.53 

 

Based on the result, there is an improvement in students’ mathematics learning outcomes. The 

mean score increased from 64.2 in the pre-test to 77.0 in the post-test. Similarly, the median rose 

from 65.0 to 75.0. Additionally, the standard deviation decreased from 15.6 to 10.6, suggesting 

that students’ performance became more consistent after the use of the media. 

 

Discussion 

The current research confirms the validity and effectiveness of the ethnopedagogical material 

of Ende Traditional House Miniatures on primary school students' mathematical achievement. 

Content validity through experts' judgment and practicality tests through teachers' and students' 

ratings confirm the validity and suitability of the media to be effectively used in mathematics 

teaching at the primary level. Expert judgment is common practice and significant to examine 

developed media, as it may focus on examining the integrity of the content in the media, the 

design of the instruction, and the quality of the media (Suryawati et al., 2024). Therefore, when 

the content validity is strong, the media possess alignment with the curricula and the targeted 

users (Zainuddin et al., 2024). The current research confirms the content validity of the media 

through the appropriate CVI result. Specifically, experts agreed on certain aspects of the media, 

such as the structure of the media, syllabi used along with the media implementation, the material, 

and the miniature of the media. It confirms the alignment and content faithfulness in reflecting 

the intended competencies and core concept that are essential for construct validity and 

curriculum coherence (Badarudin et al., 2023). Therefore, based on the experts' judgment, the 

content of currently developed media is confirmed. 

The practicality test emphasizes the alignment and appropriateness of the media for the 

targeted users, as the media's practicality was confirmed with the teachers' and students' ratings. 

Testing the practicality is important, as the value of the content validity is contingent on the 

practicality test (Amran, 2023). The practicality test emphasizes the content alignment with the 

users. Therefore, it supports the adoption decision and smooths the implementation. When the 

practicality test gains high value, it indicates that the developed media is relevant to be used by 

the users (Mulyani et al., 2024). In the current research, the teachers agree on certain aspects of 

the media, such as the attractiveness of the media, usability, and content clarity of the media. 

These aspects are significant. For example, attractiveness of the media captures students' 

attention, reduces initial resistance to use, and stimulates curiosity that facilitates deeper focus 

and engagement (Hu et al., 2025). In terms of usability, it determines how users can navigate, 

access, and interact with the media without limited barriers. In this case, high usability decreases 

cognitive strain associated with interface issues, allowing learners to focus on learning tasks rather 

than overcoming obstacles (Morato et al., 2023). Other than by teachers, the media was also rated 

by the students. The result indicates the students' agreement on certain aspects of the media, such 

as their ability to practically use the media, convenience in understanding the material through 



 

 
Akbari, et. al., 2026 

Gawi: Journal of Action Research, 6(1), 2026, 247-261 | 257  

 

the media, students' interest and feelings about using the media, and the effect of the media on 

their comprehension and ability to answer mathematical questions as the result of the media. It 

confirms the coherence and effectiveness of the media for students. 

The significance of this research is that it provides a valid and reliable media-based Kupang 

ethnopedagogy material for elementary school students' mathematical achievement. It is 

significant, as the media may help students to link the abstract mathematical concept of 

mathematics to a more concrete representation (Etcuban et al., 2019). Research indicates that 

teaching aids that strengthen students' conceptual understanding and retention are significant to 

improving mathematical achievement (Okafor et al., 2023). The current developed and validated 

media is Ende Traditional House Miniatures. This media provides visual representation for 

students that allows students to do hands-on activities to observe the geometrical form, 

measurement, ratio, and proportion. It directly links the learning from abstract concepts of 

mathematics to visual representations, which may empower students' engagement, motivation, 

and agency in learning. Etcuban et al. (2019) stated that media richness may promote curiosity, 

collaboration, and exploration, all of which are associated with higher motivation and longer task 

engagement. Mandala & Sukartono (2023) emphasize that when media is employed with 

constructivist methodologies, students show increased mathematical thinking and problem-

solving tendencies. It is the reason for the availability of the media to support the Kupang primary 

school students' mathematical achievement. 

Furthermore, the significance of this media is an effort to empower students' mathematical 

achievement in Kupang, as Kupang students are known to have less ability in this material. 

Primary school students in Kupang were found to struggle with foundational mathematical skills 

such as number sense and place value (Jempol, 2017). Contributing variables typically noted in 

the research include restricted availability to effective instructional materials, inconsistent teacher 

preparation in mathematics pedagogy, and limits in classroom resources that impede regular, 

high-quality practice with basic ideas (Manu et al., 2020; Anam et al., 2023; Uslan et al., 2024). 

Given the condition, well-designed media can serve as cognitive scaffolding that transforms 

abstract mathematical ideas into physical, tangible representations. This strengthens conceptual 

understanding and retention for various students. The media will be more efficient when it adopts 

the local values as its culturally relevant ones that can provide more equitable access to the 

mathematical curriculum in Kupang classrooms (Jonathans, 2018). When integrated with learner-

centered pedagogies, such media fosters differentiation, motivation, and inquiry-based reasoning, 

which aligns with Merdeka Curriculum ideals that advocate real, context-rich learning 

experiences (Oktaviah et al., 2023). Therefore, the current developed media is significant to 

contribute to the educational landscape in Kupang. 

 

CONCLUSION 

The current research validates the Ende Traditional House miniatures-based learning media. 

Preliminary observations highlighted the necessity for accessible and appropriate learning media. 

Expert evaluations confirmed the media’s initial content validity, while teachers and students 

confirmed its preliminary practicality, including usability, clarity, attractiveness, and engagement. 

The findings conclude that the media demonstrates initial content validity and preliminary 

practicality, and there are indications of students' mathematics score improvement. It 

demonstrates the media’s effectiveness in enhancing students’ mathematical comprehension and 

problem-solving abilities. Therefore, this media is recommended for use in primary-level 

mathematics education to improve both teaching practices and student learning outcomes. 

However, its effectiveness needs to be further tested through more rigorous experimental designs 

to examine the empirical evidence of the media on students' mathematics improvement.  

 

REFERENCES 

Amran, A. (2023). Desarrollo de medios de aprendizaje para un gran juego de pelota basado en 

el aprendizaje en línea para estudiantes de secundaria vocacional de clase XI: viabilidad y 

eficacia (Developing Learning Media for an Online Learning-Based Big Ball Game at Class 



 

 
Akbari, et. al., 2026 

Gawi: Journal of Action Research, 6(1), 2026, 247-261 | 258  

 

XI Vocational High School Students: Feasibility and Efficacy). Retos, 50, 724–736. 

https://doi.org/10.47197/retos.v50.99235 

Anam, K., Wiradharma, G., Prasetyo, M. A., & Suko, I. P. (2023). Improving the Spatial Ability 

of Distance Learning Students on the Material of Three-Dimensional Shapes through Mobile 

Learning Applications Based on Augmented Reality. JTAM (Jurnal Teori Dan Aplikasi 

Matematika), 7(4), 1237. https://doi.org/10.31764/jtam.v7i4.16902 

Andang, S., & Hadi, A. M. (2025). Integrating ethnomathematics into digital learning materials 

to enhance junior high school students’ geometry problem solving skills. Multidisciplinary 

Science Journal, 8(5). 

Anthony, C. J., & Ogg, J. (2019). Executive function, learning-related behaviors, and science 

growth from kindergarten to fourth grade. Journal of Educational Psychology, 112(8), 1563–

1581. https://doi.org/10.1037/edu0000447 

Anwar, L., Sa'dijah, C., Murtafiah, W., & Huljannah, M. (2024). Adversity Quotient of 

Indonesian Prospective Mathematics Teachers in Solving Geometry Higher-Order Thinking 

Skills Problems. Journal on Mathematics Education, 15(1), n79-98. 

Badarudin, R., Hariyanto, D., Supriyadi, E., Djatmiko, I. W., Triyono, M. B., Kassymova, G. K., 

& Urazaliyeva, U. (2023). Virtual Laboratory Application of Direct Current Electric Motor: 

An Expert-Based Evaluation. International Journal of Online and Biomedical Engineering 

(iJOE), 19(04), 4–21. https://doi.org/10.3991/ijoe.v19i04.36749 

Benu, A. B. N., Ga, P. R., Koroh, T. R., Wonda, H., Devi, R. A., & Bulu, V. (2024). 

KEMAMPUAN NUMERASI LEVEL 3; SURVEI TERHADAP PESERTA DIDIK 

SEKOLAH DASAR DI KOTA KUPANG. Muallimuna Jurnal Madrasah Ibtidaiyah, 9(2), 

55. https://doi.org/10.31602/muallimuna.v9i2.13925 

Davis‐Kean, P. E., Domina, T., Kuhfeld, M., Ellis, A., & Gershoff, E. T. (2021). It matters how 

you start: Early numeracy mastery predicts high school math course‐taking and college 

attendance. Infant and Child Development, 31(2). https://doi.org/10.1002/icd.2281 

Djong, K. D., Jagom, Y. O., Leton, S. I., Rowa, Y. R., Uskono, I. V., Dosinaeng, W. B. N., & 

Lakapu, M. (2021). Pelatihan Penggunaan Alat Peraga Matematika bagi Guru SD GMIT 

Koro’oto, Kupang, Nusa Tenggara Timur. Abdimas Jurnal Pengabdian Masyarakat 

Universitas Merdeka Malang, 6(3), 427–438. https://doi.org/10.26905/abdimas.v6i3.5334 

Drigas, A., & Karyotaki, M. (2019). Executive functioning and problem solving: a bidirectional 

relation. International Journal of Engineering Pedagogy (iJEP), 9(3), 76. 

https://doi.org/10.3991/ijep.v9i3.10186 

Etcuban, J. O., Capuno, R., Revalde, H., Aventuna, M., Medio, G., & Demeterio, R. A. (2019). 

Facilitating learning mathematics through the use of instructional media. International 

Electronic Journal of Mathematics Education, 15(1). https://doi.org/10.29333/iejme/5785 

Fouze, A. Q., & Amit, M. (2023). The importance of Ethnomathematics education. Creative 

Education, 14(04), 729–740. https://doi.org/10.4236/ce.2023.144048 

Gkora, V., & Christou, A. I. (2023). Executive functions, self-regulation and social media for 

peace-based inclusive education. Magna Scientia Advanced Research and Reviews, 8(2), 129–

140. https://doi.org/10.30574/msarr.2023.8.2.0116 

Hendriyanto, A., Juandi, D., Kuncoro, K. S., Fitriana, L., Sahara, S., & Muhaimin, L. H. (2023). 

Promoting the Pancasila Students’ Profiles through Mathematics Education in Schools: 

Ethnomathematics Roles. Jurnal Pendidikan Progresif, 13(2), 205–217. 

https://doi.org/10.23960/jpp.v13.i2.202305 

https://doi.org/10.31764/jtam.v7i4.16902
https://doi.org/10.1037/edu0000447


 

 
Akbari, et. al., 2026 

Gawi: Journal of Action Research, 6(1), 2026, 247-261 | 259  

 

Hu, Y., Yang, Y., Li, W., Zhou, Y., & Sun, J. (2025). Developing an Evaluation System for 

Quality of Health Educational Short Videos on Social Media (LASSVQ) using nominal group 

technique and analytic hierarchy process: Qualitative study. Journal of Medical Internet 

Research, 27, e72661. https://doi.org/10.2196/72661 

Jempol, P. P. J. (2017). Factors affecting good learners in learning English as a foreign language: 

A case study for the Grade XI students with high achievement of SMA N 4 Kupang in school 

year 2015-2016. SMCC Higher Education Research Journal, 3(1). 

https://doi.org/10.18868/sher3j.03.00117.03 

Jonathans, P. (2018). IMAGE BUILDING THROUGH EFL TEXTBOOK MY PALS ARE 

HERE TO STUDENTS IN KUPANG, EASTERN INDONESIA. Indonesian EFL Journal, 

4(2), 63. https://doi.org/10.25134/ieflj.v4i2.1377 

Lin, X., & Powell, S. R. (2021). The Roles of initial Mathematics, reading, and Cognitive Skills 

in subsequent Mathematics Performance: A Meta-Analytic Structural Equation Modeling 

Approach. Review of Educational Research, 92(2), 288–325. 

https://doi.org/10.3102/00346543211054576 

Little, C. W., Erbeli, F., Francis, D. J., & Tynan, J. (2022). Developmental trajectories for literacy 

and math skills from primary to secondary school. Journal of Research in Reading, 45(1), 65–

82. https://doi.org/10.1111/1467-9817.12382 

Liunesi, D. T., Nenohai, J. M. H., & Halim, F. A. (2024). PENERAPAN MODEL 

PEMBELAJARAN DISCOVERY LEARNING BERBANTUAN GEOGEBRA UNTUK 

MENINGKATKAN KEMAMPUAN LITERASI MATEMATIKA SISWA KELAS VIII 

SMP NEGERI 3 KUPANG. Jurnal Pendidikan Matematika Malikussaleh, 4(2), 133–144. 

https://doi.org/10.29103/jpmm.v4i2.17942 

Madu, A. (2024). Merangkul Diversitas Budaya melalui Matematika: Pendekatan 

Ethnomatematika dalam Pembelajaran Matematika di Sekolah. Jurnal Riset Pembelajaran 

Matematika, 6(1), 39-48. 

Mandala, D. D., & Sukartono. (2023). Greene and Petty’s Criteria: The quality of Grade II 

students’ Theme 4 books. Jurnal Imiah Pendidikan Dan Pembelajaran, 7(1), 103–111. 

https://doi.org/10.23887/jipp.v7i1.57740 

Manu, L., Kallau, J. N., Taek, P., & Kande, F. A. (2020). An analysis of the teaching performance 

of teachers of elementary schools in Kupang. Jurnal Penelitian Dan Evaluasi Pendidikan, 

24(1). https://doi.org/10.21831/pep.v24i1.25590 

Missa, H., Djalo, A., Ndukang, S., Dede, V. A., Sawu, G., & Marselina, S. (2023). Penguatan 

Literasi dan Numerasi di SDI Bonen Desa Baumata, Kupang-NTT. Jurnal Pengabdian kepada 

Masyarakat Nusantara, 4(2), 1118-1127. 

Morato, J. E. M., Nascimento, J. W. a. D., Da Silva Lima Roque, G., De Souza, R. R., & Santos, 

I. C. R. V. (2023). Development, validation, and usability of the chatbot ESTOMABOT to 

promote self-care of people with intestinal ostomy. CIN Computers Informatics Nursing, 

41(12), 1037–1045. https://doi.org/10.1097/cin.0000000000001075 

Mulyani, S., Darmansyah, D., Zen, Z., & J, F. Y. (2024). Development of video learning media 

based on Robert Gagne’s Theory (Nine Events of Instruction) in Informatics subjects at Junior 

High School. Jurnal Penelitian Pendidikan IPA, 10(10), 7588–7596. 

https://doi.org/10.29303/jppipa.v10i10.8776 

Nadia, N., Basri, H., Zumam, W., Rohmawati, I., Rahman, T. F., & Aini, I. D. N. (2025). 

Eksplorasi Etnomatematika Permainan Ular Tangga pada Pembelajaran Matematika. 

https://doi.org/10.29103/jpmm.v4i2.17942
https://doi.org/10.29303/jppipa.v10i10.8776


 

 
Akbari, et. al., 2026 

Gawi: Journal of Action Research, 6(1), 2026, 247-261 | 260  

 

Ndiung, S., & Nendi, F. (2018). Mathematics Connection Ability and students Mathematics 

learning Achievement at Elementary school. SHS Web of Conferences, 42, 00009. 

https://doi.org/10.1051/shsconf/20184200009 

Nepal, K., & Shrestha, I. M. (2023). Rethinking pedagogy through storytelling in school 

mathematics. Journal of Transformative Praxis, 4(1), 29–41. 

https://doi.org/10.51474/jrtp.v4i1.669 

Nogues, C. P., & Dorneles, B. V. (2022). Cognitive skills as predictors of elementary students’ 

understanding of arithmetic concepts. Ciência & Educação (Bauru), 28. 

https://doi.org/10.1590/1516-731320220037 

Okafor, C. F., Enemuo, C. J., Anakpua, B. C., Muogbo, U. F., Okpara, B. A., Francis-Mario, C., 

& Umezulike, F. O. (2023). Blended learning for enhancing mathematics retention and 

conceptual understanding: Implications for STEM teachers. Nanotechnology Perceptions, 19, 

1-10. 

Oktaviah, F. N., Dwiyanti, A., Suyadi, & Barumbun, M. (2023). Integrated STEM-based 

Teaching Modules with the Values of Pancasila Student Profiles in Supporting the 

Implementation of Kurikulum Merdeka in Primary School. Jurnal Ilmiah Sekolah Dasar, 7(3), 

469–480. https://doi.org/10.23887/jisd.v7i3.57198 

Pangaribuan, R. M., & Ndii, M. Z. (2023). Penguatan Konsep Literasi Matematika Bagi Siswa 

Smp Negeri 8 Kota Kupang. Jurnal Pengabdian Kepada Masyarakat Undana, 22-28. 

Pangaribuan, R. M., Ariyanto, & Ndii, M. Z. (2023). Penguatan konsep literasi matematika bagi 

siswa SMP Negeri 8 Kota Kupang. Buletin Lembaga Pengabdian Pada Masyarakat 

Universitas Nusa Cendana, 17(1), 22–28. https://doi.org/10.35508/jpkmlppm.v17i1.12035 

Pramesti, A. E. P., & Novitasari, M. (2026, March). Ethnomath GeoFun: Augmented reality-

based math understanding in elementary school students. In AIP Conference Proceedings 

(Vol. 3412, No. 1, p. 020032). AIP Publishing LLC. 

Prasetyo, D. T., & Hidayati, Y. M. (2026, March). Development of educational media EtnoShape 

learning based on articulate storyline for plane geometry materials. In AIP Conference 

Proceedings (Vol. 3412, No. 1, p. 020020). AIP Publishing LLC. 

Putri, L. S., & Rarasati, I. P. (2023). DEVELOPMENT OF VIDEO MULTIMEDIA “LET’S 

LEARN THE MEASUREMENT OF TIME, WEIGHT AND LENGTH” IN ELEMENTARY 

SCHOOL. ROMEO REVIEW OF MULTIDISCIPLINARY EDUCATION CULTURE AND 

PEDAGOGY, 2(3), 167–177. https://doi.org/10.55047/romeo.v2i3.786 

Richardo, R., Dwiningrum, S. I. A., Wijaya, A., Retnawati, H., Wahyudi, A., Sholihah, D. A., & 

Hidayah, K. N. (2023). The impact of STEM attitudes and computational thinking on 21st-

century via structural equation modelling. International Journal of Evaluation and Research in 

Education, 12(2), 571-578. 

Sándor, I. (2019). Ethnopedagogy: the term and content. Acta Educationis Generalis, 9(3), 105–

117. https://doi.org/10.2478/atd-2019-0016 

Saylor, L. L., & Johnson, C. C. (2014). The Role of Reflection in Elementary Mathematics and 

Science Teachers’ Training and Development: A Meta‐Synthesis. School Science and 

Mathematics, 114(1), 30–39. https://doi.org/10.1111/ssm.12049 

Short, D. S., & McLean, J. F. (2023). The relationship between numerical mapping abilities, 

maths achievement and socioeconomic status in 4‐ and 5‐year‐old children. British Journal of 

Educational Psychology, 93(3), 641–657. https://doi.org/10.1111/bjep.12582 

Simamora, R. M., Tambunan, H., & Pangaribuan, F. (2026). Pembelajaran Berbasis Projek 

Terhadap Kemampuan Pemahaman Konsep Siswa pada Materi Bangun Ruang Tabung di 

https://doi.org/10.35508/jpkmlppm.v17i1.12035
https://doi.org/10.55047/romeo.v2i3.786
https://doi.org/10.55047/romeo.v2i3.786


 

 
Akbari, et. al., 2026 

Gawi: Journal of Action Research, 6(1), 2026, 247-261 | 261  

 

SMP. Indo-MathEdu Intellectuals Journal, 7(1), 1789–1796. 

https://doi.org/10.54373/imeij.v7i1.5129 

Subekhi, M. I., Fakhruddin, F., & Sulistyorini, S. (2022). Discovery Learning Model with 

Ethnopedagogy Approach in Improving Students’ Comprehension Ability. Journal of 

Education and Learning Mathematics Research (JELMaR), 3(2), 139–149. 

https://doi.org/10.37303/jelmar.v3i2.88 

Sunzuma, G., & Umbara, U. (2025). Ethnomathematics-based technology in Indonesia: A 

systematic review. Asian Journal for Mathematics Education, 4(1), 129-153. 

Suryawati, C. T., Kholili, M. I., Susilo, A. T., Asrowi, & Surur, N. (2024). Enhancing 

effectiveness of guidance and counseling services through Web-Based interactive media. 

Ingénierie Des Systèmes D Information, 29(1), 37–48. https://doi.org/10.18280/isi.290105 

Takom, L., Menggat, R., Talib, R., & Edmund, N. (2025). Using content validity index to estimate 

instrument validity in social sciences research. Buletin Ilmiah Psikologi and Kaunseling, 7(1), 

61-78. 

Tamur, M., Pantaleon, K. V., Apriani, M. S., Jehadus, E., Lakapu, M., Gahung, A., & Prasetyo, 

D. a. B. (2022). PENDAMPINGAN GURU MATEMATIKA PADA KELOMPOK SINAR 

HARAPAN DALAM MENGGUNAKAN GEOGEBRA TERINTEGRASI KEARIFAN 

LOKAL. JMM (Jurnal Masyarakat Mandiri), 6(6), 4943. 

https://doi.org/10.31764/jmm.v6i6.11291 

Tong, J., & Tobe, A. A. (2022). PENERAPAN MODEL PEMBELAJARAN KOOPERATIF 

TIPE MAKE A MATCH UNTUK MENINGKATKAN HASIL BELAJAR MATEMATIKA 

SISWA KELAS III DI SD MUHAMMADIYAH 2 KUPANG. Jurnal Pendidikan Dasar 

Flobamorata, 3(1), 263–269. https://doi.org/10.51494/jpdf.v3i1.662 

Uslan, U., Abdullah, N., Imami, M. K. W., & Aiman, U. (2024). The effectiveness of the Local 

Knowledge-Based Module (LKBM) to improve students’ scientific literacy and thinking 

skills. Jurnal Pendidikan IPA Indonesia, 13(1), 147–161. 

https://doi.org/10.15294/jpii.v13i1.47561 

Wolf, S., & McCoy, D. C. (2019). The role of executive function and social‐emotional skills in 

the development of literacy and numeracy during preschool: a cross‐lagged longitudinal study. 

Developmental Science, 22(4), e12800. https://doi.org/10.1111/desc.12800 

Zainuddin, Z., Kadir, A., Halmuniati, H., Asmin, L. O., Isa, L., & Rafiqah, R. (2024). 

Development of integrated Physics learning media for Al-Quran verses based on Macromedia 

Flash. KONSTAN - JURNAL FISIKA DAN PENDIDIKAN FISIKA, 8(02), 94–99. 

https://doi.org/10.20414/konstan.v8i02.440 

Zulfikar, R. N. (2019). Pengaruh pendekatan metakognitif terhadap kemampuan representasi 

siswa dalam pembelajaran matematika SMK Kesehatan Nusantara Kupang. Jurnal Inovasi 

Matematika, 1(2), 91–98. https://doi.org/10.35438/inomatika.v1i2.153 

https://doi.org/10.37303/jelmar.v3i2.88
https://doi.org/10.37303/jelmar.v3i2.88

