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 This study aims to analyze the needs for developing an ethnopedagogy-

based educational game for elementary school mathematics learning as a 

foundation for creating interactive, technology-based learning media. 

Mathematics learning faces challenges related to abstract concepts, limited 

student engagement, and insufficient contextual and attractive learning 

media. This study employed a quantitative descriptive approach at the 

analysis stage of the ADDIE development model (Analysis, Design, 

Development, Implementation, Evaluation). Participants comprised 62 

fifth-grade elementary school students and 10 teachers selected through 

purposive sampling. Data were collected using needs analysis 

questionnaires covering interactive mathematics learning, technology 

utilization, educational game characteristics, challenges and feedback, 

local cultural integration, and Interactive Flat Panel (IFP) technology. 

Data were analyzed using descriptive statistics, including means, standard 

deviations, frequencies, and percentages. The results indicated that 

teachers demonstrated a high need for the proposed educational game, with 

an average score of 99.40, equivalent to 99.40% of the ideal score. Students 

obtained an average score of 139.61, representing 93.08% of the ideal 

score, while 85.48% were categorized as needing the proposed media. 

These findings highlight the importance of developing ethnopedagogy-

based educational games supported by interactive technology to create 

more engaging, contextual, and developmentally appropriate mathematics 

learning experiences for elementary school students.  
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1. Introduction 

Mathematics learning in elementary schools requires learning experiences that 

enable students to understand concepts through meaningful, contextual, and interactive 
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activities. However, many mathematical concepts remain abstract for elementary students, 

particularly when learning is dominated by symbolic representations and teacher-centered 

explanations. These conditions may create difficulties for students in constructing 

mathematical understanding because they require visual, concrete, and contextual learning 

experiences that are aligned with their cognitive development. Therefore, fifth-grade 

students need learning media that not only support conceptual understanding but also 

provide opportunities to connect mathematical concepts with their surrounding environment 

and cultural experiences. 

Interactive learning media can support students in understanding abstract 

mathematical concepts through visual, concrete, and easily understandable representations 

(Mayer, 2020). The use of interactive media also provides opportunities for students to 

engage actively through exploration, visualization, and direct interaction with learning 

materials. In this context, mathematics learning media should not only focus on 

technological aspects but also consider contextual elements that are close to students’ daily 

lives. Integrating cultural contexts into mathematics learning can make learning experiences 

more meaningful because students are able to relate mathematical concepts to their social 

and cultural environments. 

However, mathematics learning in elementary schools still faces several challenges. 

Students often experience difficulties in understanding mathematical concepts when 

learning activities rely mainly on textbooks, verbal explanations, and conventional exercises 

with limited use of interactive learning media. These conditions may influence students’ 

motivation, engagement, and interest in mathematics. Although digital technology has 

become increasingly familiar in students’ lives, its utilization as an interactive and contextual 

learning resource in elementary mathematics classrooms remains limited. 

One potential solution to address these challenges is the development of educational 

games in mathematics learning. Educational games provide learning experiences through 

challenges, exploration, feedback, and interaction, which can increase students’ motivation 

and engagement. Previous studies have demonstrated that digital game-based learning 

contributes positively to mathematics learning by supporting conceptual understanding, 

problem-solving abilities, and active student involvement. Systematic reviews have shown 

that digital games in elementary mathematics learning provide cognitive and affective 

benefits because they combine visualization, interaction, and active learning experiences 

(Hsu et al., 2026). Similarly, Yulianto et al. (2025) reported that digital game-based 

mathematics learning improves learning outcomes through the integration of challenges, 

feedback, interaction, and visualization of mathematical concepts. Furthermore, Apriani et 

al. (2025) found that educational games in elementary mathematics classrooms can create 

more engaging learning environments and increase student participation. 

Although previous studies have highlighted the effectiveness of educational games 

in mathematics learning, several limitations remain. Existing educational game 

developments have primarily emphasized game mechanics, visualization, and interactive 

activities, while the integration of local cultural contexts as part of mathematics learning 

experiences has received less attention. In addition, previous studies have not sufficiently 

explored the combination of ethnopedagogical approaches and Interactive Flat Panel (IFP) 

technology to develop mathematics learning media that are both culturally relevant and 

technologically interactive for elementary school students. The use of IFP provides potential 

advantages through touch-based interaction, multimedia presentation, and collaborative 

classroom activities; however, its integration with ethnopedagogy-based educational games 

remains an area that requires further investigation. 

Therefore, before developing such learning media, a needs analysis is necessary to 

identify the expectations, characteristics, and requirements of potential users. Needs analysis 
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is an essential stage in development research because it identifies the gap between existing 

learning conditions and the characteristics of the learning products required by users. 

Teachers require media that are practical, aligned with learning objectives, and capable of 

supporting mathematics instruction, while students require learning media that are attractive, 

interactive, contextual, and suitable for their learning characteristics. Effective educational 

technology development needs to consider user needs, usability, and learning experiences to 

ensure that the developed product can be accepted and optimally utilized (Kemp et al., 2024). 

Based on these considerations, this study focuses on analyzing the needs for 

developing an ethnopedagogy-based educational game supported by Interactive Flat Panel 

technology in fifth-grade elementary school mathematics learning. This study aims to 

answer the following research questions: (1) What is the level of teacher needs for the 

development of ethnopedagogy-based educational games in elementary school mathematics 

learning? and (2) What is the level of student needs for the development of ethnopedagogy-

based educational games in fifth-grade elementary school mathematics learning? 

The results of this study are expected to provide empirical information regarding the 

characteristics of learning media required by teachers and students. Furthermore, the 

findings serve as a foundation for developing interactive, contextual, and technology-based 

mathematics learning media that integrate educational games, ethnopedagogical approaches, 

and Interactive Flat Panel technology according to the characteristics of elementary school 

students. 

2. Methods 

This study employed a quantitative approach with a descriptive method aimed at 

identifying the level of teacher and student needs for the development of ethnopedagogy-

based educational games in elementary school mathematics learning. This research 

represented the analysis stage of the ADDIE development model (Analysis, Design, 

Development, Implementation, Evaluation), which aims to obtain initial information 

regarding user characteristics, learning needs, and learning problems as the basis for 

developing product specifications (Branch, 2009; Sugiyono, 2022). 

The research data were collected through needs analysis questionnaires distributed to 

teachers as learning media users and fifth-grade elementary school students as potential users 

of the educational game being developed. In addition to the questionnaire, this study also 

employed semi-structured interviews with teachers as supporting data. The interviews were 

conducted to obtain more in-depth information regarding mathematics learning conditions, 

students’ learning difficulties, the use of learning media, the need for interactive learning 

media, the utilization of educational technology, and opportunities for integrating local 

cultural elements into mathematics learning. 

The interview data were analyzed descriptively to strengthen the findings obtained from 

the questionnaire-based needs analysis. The results of the interviews were used as supporting 

evidence to provide a more comprehensive understanding of teacher and student needs 

related to the development of ethnopedagogy-based educational games. The research 

participants were selected using purposive sampling based on specific considerations aligned 

with the research objectives. The participant criteria included elementary school teachers 

and students who were involved in mathematics learning activities and had experience using 

learning media. 

The participants consisted of 62 fifth-grade elementary school students and 10 

elementary school teachers. Students were selected as potential users because they represent 

the main target users of the ethnopedagogy-based educational game supported by Interactive 

Flat Panel (IFP) technology. Meanwhile, teachers were selected as supporting users because 

they have experience in planning and implementing mathematics learning and understand 

the needs for learning media that can support classroom instruction. 
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The research instruments consisted of needs analysis questionnaires and teacher 

interview guidelines. The student needs analysis questionnaire consisted of 15 statement 

items, while the teacher needs analysis questionnaire consisted of 10 statement items. Each 

questionnaire item was measured using a five-point Likert scale ranging from 1 (strongly 

disagree) to 5 (strongly agree). The questionnaire indicators covered several aspects, 

including the need for interactive mathematics learning, the use of technology in learning, 

characteristics of educational games, challenge and feedback elements, integration of local 

cultural contexts, and the need for Interactive Flat Panel technology as a supporting learning 

medium. 

Before being used for data collection, the instruments underwent an expert validation 

process to ensure the suitability of the items with the research objectives. The validation 

process assessed several aspects, including item relevance, language clarity, and the 

representation of indicators related to the needs for developing ethnopedagogy-based 

educational games. The validated instruments were revised according to expert suggestions 

before being distributed to teachers and students. Furthermore, reliability analysis was 

conducted to determine the internal consistency of the questionnaire instruments. 

The questionnaire data were analyzed using descriptive statistics, including total scores, 

percentage scores, frequencies, and percentages. The level of need was determined based on 

the percentage of the obtained score compared with the ideal score. The percentage of the 

ideal score was calculated by comparing the total empirical score obtained from respondents 

with the maximum possible score based on the number of respondents, questionnaire items, 

and the five-point Likert scale used. Therefore, the reported results represent the percentage 

of the ideal score, rather than the individual mean score of respondents.  

Meanwhile, interview data were analyzed descriptively through data reduction, data 

presentation, and conclusion drawing processes. The interview results served as 

triangulation data to support the interpretation of teacher and student needs analysis findings. 

The results of the needs analysis were subsequently used as the basis for determining the 

characteristics of the product to be developed, including game design, mathematics content, 

integration of local cultural elements, interaction patterns, and technology features 

appropriate to user needs. 

 

3. Result and Discussion 

Result  

Teachers’ and Students’ Needs for the Development of Educational Game-Based 

Mathematics Learning Media 

 

Teachers’ Needs for the Development of Ethnopedagogy-Based Educational Games 

The results of the needs analysis conducted among teachers indicated a very high level 

of need for the development of ethnopedagogy-based educational games supported by 

Interactive Flat Panel (IFP) technology in elementary school mathematics learning. Based 

on the responses of 10 teachers, the overall percentage of need reached 99.40% of the ideal 

score. This percentage was obtained by comparing the obtained responses with the ideal 

score of the instrument. The calculation of the ideal score was based on the number of 

questionnaire items and the maximum score of the five-point Likert scale used in the 

instrument. 

The categorization of teacher needs was determined based on the percentage of the 

obtained score compared with the ideal score. Respondents who achieved the maximum 

percentage score were categorized as “needing” the developed media, while respondents 

who obtained scores below the maximum percentage were categorized as “not needing” the 

developed media. Based on this categorization, 9 teachers (90%) were classified as needing 
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the development of ethnopedagogy-based educational games, while 1 teacher (10%) was 

categorized as not needing the developed media. 

The analysis of each aspect showed that the mathematics learning condition aspect 

obtained a percentage of 100%, the students’ learning difficulties aspect obtained 100%, the 

learning media utilization aspect obtained 97%, the learning media needs aspect obtained 

100%, the technology utilization aspect obtained 100%, and the ethnopedagogical 

integration aspect obtained 100%. These findings indicate that teachers strongly require 

mathematics learning media that are more interactive, contextual, and appropriate to the 

characteristics of elementary school students. 

The high percentage obtained in each aspect indicates that teachers perceive the 

importance of developing learning media that can support more meaningful mathematics 

learning experiences. Teachers require media that not only assist in explaining abstract 

mathematical concepts but also provide opportunities for interaction, exploration, and the 

integration of contextual learning experiences. Furthermore, the high percentage in the 

technology utilization and ethnopedagogical integration aspects demonstrates that teachers 

recognize the potential of combining digital technology and local cultural contexts in 

mathematics learning. 

The distribution of teachers’ needs percentages based on each aspect for the 

development of ethnopedagogy-based educational games using Interactive Flat Panel 

technology is presented in Figure 1. 

 
Figure 1. Distribution of Needs Scores Based on Teacher Responses  

 Based on Figure 1, the percentage analysis of teachers’ needs shows that all aspects 

assessed were in the very high category. The overall percentage of teacher needs reached 

99.40%, indicating that teachers strongly require the development of ethnopedagogy-based 

educational games supported by Interactive Flat Panel (IFP) technology for elementary 

school mathematics learning. The aspect analysis showed that the mathematics learning 

condition, students’ learning difficulties, learning media needs, technology utilization, and 

ethnopedagogical integration aspects each obtained a percentage of 100%, while the learning 

media utilization aspect obtained 97%. These findings indicate that teachers perceive the 

need for learning media that can support more interactive, contextual, and meaningful 

mathematics learning experiences. 

The high percentage in the mathematics learning condition and students’ learning 

difficulties aspects indicates that teachers recognize the challenges in delivering 

mathematical concepts, particularly concepts that require visual representation and concrete 

learning experiences. Therefore, teachers require learning media that can assist them in 

presenting abstract mathematical concepts in a more understandable form. The high 

percentage in the learning media needs aspect also demonstrates that teachers need 

innovative media that can increase student engagement, provide varied learning activities, 

and support more effective mathematics instruction. 

Furthermore, the 100% percentage obtained in the technology utilization aspect 

indicates that teachers recognize the importance of integrating digital technology into 

mathematics learning. Interactive Flat Panel technology provides opportunities for teachers 
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to present learning materials through visual displays, multimedia elements, and interactive 

activities that encourage student participation. Through this technology, mathematics 

learning can be presented in a more engaging and student-centered manner. 

The ethnopedagogical integration aspect also obtained a percentage of 100%, 

showing that teachers consider local cultural contexts as an important element in the 

development of mathematics learning media. The integration of cultural elements into 

educational games allows mathematical concepts to be connected with students’ daily 

experiences and surrounding environments. This approach can help students understand 

mathematics not only as abstract knowledge but also as concepts that are related to their 

cultural and social contexts. 

The findings related to the need for game-based learning also indicate that teachers 

require media that provide opportunities for exploration, challenges, interaction, and 

feedback. Educational games can support more active mathematics learning experiences by 

involving students in meaningful problem-solving activities (Nguyen et al., 2024). 

Therefore, the development of ethnopedagogy-based educational games using Interactive 

Flat Panel technology needs to consider several important components, including 

interactivity, game design, mathematical content suitability, cultural integration, usability, 

and the developmental characteristics of elementary school students. 

 

Teachers’ Interview Findings 

In addition to quantitative questionnaire results, teacher interview data provided 

findings that supported the need for developing ethnopedagogy-based educational games in 

mathematics learning. Based on the interview results, teachers explained that mathematics 

learning in elementary schools still faces challenges, particularly in explaining abstract 

concepts. Students tend to experience difficulties when mathematical materials are delivered 

only through verbal explanations and exercises without support from concrete and 

interactive learning media. 

Teachers also stated that the learning media currently available are still limited, 

mainly consisting of textbooks, pictures, and simple instructional media that have not fully 

encouraged active student involvement in the learning process. Therefore, innovative media 

are needed to provide more engaging learning activities through visual elements, games, and 

direct interaction. Educational games are considered an alternative solution because they can 

provide learning experiences through challenges, exploration, and feedback that are 

appropriate to the characteristics of elementary school students. 

The interview results also showed that teachers had positive perceptions regarding 

the use of Interactive Flat Panel (IFP) technology in mathematics learning. According to 

teachers, interactive devices can support more varied presentations of learning materials and 

provide opportunities for students to participate directly in classroom activities. However, 

teachers emphasized that the developed media should have a user-friendly design, align with 

learning objectives, and not merely emphasize technological features but also provide strong 

pedagogical value. 

Furthermore, teachers stated that integrating local cultural elements into mathematics 

learning has the potential to increase meaningful learning experiences. Mathematical 

concepts connected to students’ surrounding environment and culture are considered easier 

to understand because students can recognize the relationship between learning materials 

and their daily experiences. These interview findings strengthen the questionnaire results, 

indicating that teachers require mathematics learning media that are interactive, contextual, 

and capable of integrating technology and local cultural elements through ethnopedagogy-

based educational games. 
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Students’ Needs for the Development of Educational Game-Based Mathematics 

Learning Media 

The results of the student needs analysis indicated a very high level of need for the 

development of ethnopedagogy-based educational games supported by Interactive Flat Panel 

(IFP) technology in elementary school mathematics learning. Based on the responses of 62 

students, the overall percentage of need reached 93.08% of the ideal score. This finding 

indicates that students showed a strong need for mathematics learning media that are 

interactive, interesting, and relevant to their learning characteristics. Based on the 

categorization results, 53 students (85.48%) were classified as needing the developed media, 

while 9 students (14.52%) were categorized as not needing the media. These findings show 

that the majority of students require innovative learning media that can support more 

engaging and meaningful mathematics learning experiences. 

Analysis based on each aspect showed that the learning condition aspect obtained a 

percentage of 95.38%, the learning difficulties aspect obtained 91.77%, the media needs 

aspect obtained 92.47%, the educational game and IFP aspect obtained 92.58%, the local 

culture aspect obtained 92.58%, and the learning support aspect obtained 93.06%. These 

results indicate that all aspects were in the high category, with the highest percentage found 

in the learning condition aspect. 

The high percentages across all aspects indicate that students need mathematics learning 

media that are not only visually attractive and interactive but also able to help them 

understand mathematical concepts more easily. In addition, students also showed a strong 

need for learning media that integrate game elements, touch-based interaction through IFP 

technology, local cultural contexts, and learning support in the form of exercises and 

feedback. Therefore, the development of ethnopedagogy-based educational games has 

strong relevance to the characteristics and learning needs of elementary school students. 

The distribution of students’ needs percentages based on each aspect in the development 

of ethnopedagogy-based educational games using Interactive Flat Panel technology is 

presented in Figure 2. 

 
Figure 2. Distribution of Needs Scores Based on Student Responses 

Based on Figure 2, the percentage analysis of students’ needs shows that all assessed 

aspects were in the high category. The overall percentage of student needs reached 93.08%, 

indicating that students strongly need the development of ethnopedagogy-based educational 

games supported by Interactive Flat Panel technology in mathematics learning. Among the 

assessed aspects, the learning condition aspect obtained the highest percentage (95.38%), 

followed by the learning support aspect (93.06%), while the learning difficulties aspect 

obtained the lowest percentage (91.77%). Although there were slight differences among 

aspects, all percentages indicate that students showed a high level of need for more 

interactive, contextual, and engaging mathematics learning media. 

These findings suggest that students expect mathematics learning to be presented in a 

more interesting and understandable way. The high percentage in the media needs and 

educational game and IFP aspects indicates that students are interested in learning through 

interactive digital media that involve touch-based activities, visual presentations, and game 
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elements. In addition, the high percentage in the local culture aspect shows that students also 

respond positively to learning materials that are connected to their cultural environment. 

Therefore, the development of ethnopedagogy-based educational games supported by IFP 

technology can be considered highly relevant to students’ learning needs and characteristics. 

 

Discussion 

The results of the needs analysis indicate that students show a high level of need for the 

development of ethnopedagogy-based educational games in elementary school mathematics 

learning. The overall percentage of student needs reached 93.08%, indicating that students 

require learning media that provide more interactive, visual, and contextual learning 

experiences. This finding reflects the characteristics of elementary school students who tend 

to understand mathematical concepts more effectively through concrete representations, 

active involvement, and learning activities connected to their daily experiences. 

The findings support previous studies on digital game-based learning (DGBL), which 

demonstrate that educational games can increase student engagement, motivation, and 

conceptual understanding in mathematics learning. Educational games provide learning 

experiences through challenges, rules, interaction, feedback, and problem-solving activities, 

allowing students to construct mathematical understanding through active participation (Dan 

et al., 2024). Therefore, educational games should not only emphasize attractive visual 

features but also incorporate appropriate pedagogical elements that support mathematics 

learning objectives. 

In this study, the development of educational games is strengthened through an 

ethnopedagogical approach. Ethnopedagogy refers to an educational approach that integrates 

local cultural knowledge, values, practices, and environmental contexts into the learning 

process. In the context of this research, ethnopedagogical elements are incorporated by 

presenting mathematical concepts through local cultural contexts that are familiar to 

students. The cultural context used in the development of the product is the local culture of 

Musi Banyuasin, particularly cultural objects, local environments, and community activities 

that can be connected with mathematical concepts. 

The integration of local culture into the educational game is designed to support fifth-

grade mathematics learning materials, particularly mathematical concepts that require 

contextual understanding. Local cultural elements can be represented through game 

scenarios, visual illustrations, learning challenges, and problem situations. For example, 

mathematical problems can be presented through contexts related to local environments, 

traditional activities, or cultural objects so that students can identify mathematical concepts 

within situations that are close to their everyday lives. Through this approach, mathematics 

is not only learned as an abstract concept but also understood as knowledge that exists within 

students’ social and cultural environments. 

The needs analysis findings also provide important implications for the design 

specifications of the educational game. The high percentage obtained in the educational 

game and Interactive Flat Panel (IFP) aspect (92.58%) indicates that students require digital 

learning media equipped with interactive features. Based on this finding, the developed 

product should include interactive components such as touch-based activities, visual 

representations, multimedia elements, and navigation features that allow students to actively 

engage with learning materials. 

Furthermore, students’ needs for game-based learning indicate that the product should 

incorporate appropriate game mechanics, including challenges, levels, scores, rewards, and 

feedback mechanisms. These elements are expected to increase student motivation and 

encourage students to complete mathematics learning activities through exploration and 

problem-solving experiences. The integration of challenge and feedback features is 
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important because students need immediate responses regarding their learning progress 

during game activities (Russo et al., 2024). 

The findings related to the learning media needs aspect (92.47%) and learning support 

aspect (93.06%) indicate that students require media that can assist them in understanding 

mathematical concepts and provide opportunities for practice. Therefore, the educational 

game should contain mathematics content that is aligned with fifth-grade learning objectives, 

presented through clear explanations, examples, exercises, and interactive activities. The 

usability aspect of the product should also be considered by ensuring that the game interface 

is simple, attractive, and appropriate for elementary school students. 

In addition, the high percentage obtained in the local culture aspect (92.58%) confirms 

that students respond positively to the integration of cultural contexts in mathematics 

learning. The inclusion of ethnopedagogical elements differentiates this product from 

general digital mathematics games because it combines technological interaction with local 

cultural values. Previous research has shown that contextualizing learning through cultural 

environments can help students establish connections between academic concepts and real-

life experiences (Wardani & Himmah, 2026). 

The teacher interview findings further strengthen the results of the student needs 

analysis. Teachers explained that students often experience difficulties when mathematical 

concepts are presented only through verbal explanations and textbook exercises. Teachers 

indicated that students require learning media containing visual representations, interactive 

activities, and contextual examples to support their understanding of abstract concepts. 

These findings confirm that the development of learning media should consider students’ 

cognitive characteristics and provide opportunities for exploration and active participation. 

Teachers also emphasized the importance of integrating local cultural contexts into 

mathematics learning. According to the teachers, mathematical concepts become easier to 

understand when they are connected with students’ surrounding environments and daily 

experiences. Therefore, the development of ethnopedagogy-based educational games using 

IFP technology should combine three main components: mathematical content, interactive 

game features, and local cultural contexts. 

Based on the needs analysis findings, the product specifications for the next stage of the 

ADDIE development model include: (1) interactive learning features supported by 

Interactive Flat Panel technology; (2) game mechanics involving challenges, levels, scores, 

and feedback; (3) fifth-grade mathematics content presented through visual and contextual 

representations; (4) ethnopedagogical integration using local cultural contexts from Musi 

Banyuasin; and (5) a user-friendly interface appropriate for elementary school students. 

These specifications provide an empirical foundation for developing an educational game 

that is engaging, meaningful, and culturally relevant for mathematics learning. 

 

4. Conclusion  

Based on the results of the needs analysis, it can be concluded that teachers and 

students have a high level of need for the development of ethnopedagogy-based educational 

games supported by Interactive Flat Panel (IFP) technology in fifth-grade elementary school 

mathematics learning. The analysis results indicate that technology-based and game-based 

learning media are needed to create mathematics learning environments that are more 

interactive, engaging, and appropriate to students’ characteristics. Therefore, the 

development of ethnopedagogy-based educational games using Interactive Flat Panel 

technology can be used as a foundation for the next stage of product development within the 

ADDIE model. 
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