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ABSTRACT 

This study aims to develop an Ethno-RME-based e-module integrated with Assemblr 3D in the context of Lebak Batik 
that is feasible, practical, and effective to improve students' conceptual understanding. This research is included in the 
research and development referring to the ADDIE development model including the stages of Analysis, Design, 
Development, Implementation, Evaluation. The testing of the e-module media in learning and testing the ability to 
understand mathematical concepts was carried out on fifth-grade students at an Elementary School in Banten Province. 
The trial design of this study used a One Group Pretest-Posttest Design . The results showed that the average percentage 
of the e-module feasibility score from both validators was 87% with very feasible criteria. The use of the e-module in the 
limited trial obtained an average score from teachers and students of 75.2% with practical criteria. Ethno-RME-based e-
module integrated with Assemblr 3D in the context of Lebak Batik effective in improving students' understanding of 
mathematical concepts, as indicated by a difference in conceptual understanding test results from 40 to 86.5 with an N-
Gain score of 0.77 in the high category. These results indicate that the e-module The developed materials have the 
criteria of being feasible, practical and effective in improving students' understanding of concepts. 
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INTRODUCTION 
Understanding mathematical concepts is the 

main foundation in learning mathematics that 
determines the quality of students' thinking and 
problem-solving abilities [1]. Conceptual understanding 
does not only refer to the ability to remember 
definitions or procedures, but includes the ability to 
understand the meaning, relationships, and application 
of mathematical concepts in various situations [2]. 
Students who have a good conceptual understanding 
will be able to connect symbolic, visual, and contextual 
representations, and use these concepts flexibly to solve 
problems [3], [4], [5]. Therefore, improving the 
understanding of mathematical concepts is one of the 
main goals of modern mathematics education. 

However, various studies show that students' 
achievement in understanding mathematical concepts is 
still at an alarming level. The results of the Programme 
for International Student Assessment (PISA) show that 
Indonesian students experience difficulties in solving 
problems that require conceptual reasoning, 
mathematical modeling, and the application of concepts 
in real-life contexts [6]. This low achievement indicates 
that mathematics learning is still dominated by a 

procedural approach oriented towards memorization 
and routine practice. This finding is supported by 
research [7], [8] showing that most students understand 
mathematics as a collection of formulas without 
understanding the conceptual meaning behind them. 
This condition emphasizes the need for a 
transformation in the approach to mathematics learning 
to be more meaningful and oriented towards conceptual 
understanding. 

One of the main factors contributing to low 
understanding of mathematical concepts is the 
dominance of conventional, teacher-centered learning. 
This approach generally emphasizes one-way delivery 
of material and the provision of routine practice 
problems, thus limiting students' active involvement in 
the knowledge construction process [9]. As a result, 
students tend to be passive and have less opportunity to 
explore, represent, and reflect on mathematical 
concepts in depth. Research [10] explains that 
mathematics learning that does not link concepts to 
students' real-life experiences tends to fail to build 
strong conceptual understanding. 

In this context, the integration of digital 
technology in mathematics learning is a strategic 
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solution. Digital learning media, especially e-modules, 
offer flexibility in presenting materials, enable 
independent learning, and provide various visual and 
interactive representations that support conceptual 
understanding [3], [11]. Unlike printed modules, e-
modules can integrate text, images, animations, and 
simulations so that students can build understanding 
through various representational pathways. Research 
[12], [13] shows that the use of e-modules significantly 
improves students' understanding of mathematical 
concepts compared to conventional teaching materials. 

However, the effectiveness of e-modules is highly 
dependent on the quality of instructional design and 
supporting technology used. One of the main challenges 
in mathematics learning is the abstract nature of 
mathematical concepts, particularly in geometry. To 
address this challenge, the use of three-dimensional 
visual technology and augmented reality (AR) is 
becoming increasingly relevant. Research [14] shows 
that 3D-based learning media is able to transform 
abstract concepts into concrete visual representations, 
thereby helping students build deeper conceptual 
understanding. Assemblr 3D as an AR-based learning 
platform allows students to interact directly with 
mathematical objects, manipulate shapes, and observe 
geometric properties dynamically, which is very 
suitable for mathematics learning in elementary schools 
[15]. 

In addition to technological aspects, contextual 
and culturally relevant pedagogical approaches also 
play an important role in improving the understanding 
of mathematical concepts. The ethnomathematics 
approach positions mathematics as a product of culture 
and human activity that develops in a particular social 
and cultural context [16]. The integration of local 
cultural elements in mathematics learning has been 
proven to increase student engagement, motivation, and 
conceptual understanding because learning becomes 
closer to their life experiences [11], [17]. In Indonesia, 
cultural artifacts such as batik, traditional houses, and 
traditional games contain rich mathematical concepts, 
especially in the aspects of geometry and patterns [8], 
[18]. 

The Realistic Mathematics Education (RME) 
approach is also in line with the principles of contextual 
and meaningful learning. RME emphasizes the use of 
real situations as a starting point for learning, so that 
students can build mathematical concepts through a 
progressive mathematization process from informal 

contexts to formal concepts [11]. Various empirical 
studies report that RME-based learning is more effective 
in improving conceptual understanding and 
mathematical reasoning than conventional approaches 
[19], [20]. The integration of ethnomathematics and 
RME, known as Ethno-Realistic Mathematics Education 
(Ethno-RME), offers a comprehensive approach because 
it combines local cultural contexts with the realities of 
students' lives in the mathematics learning process. 

Although various studies have examined e-
modules, AR technology, ethnomathematics, and RME 
separately, research integrating these four components 
into a cohesive learning design remains limited, 
particularly at the elementary school level. 
Furthermore, the specific use of local culture, such as 
Lebak Batik from Banten Province, in the development 
of technology-based e-modules remains scarce. This is 
despite the fact that Lebak Batik motifs contain various 
geometric elements relevant to geometry and hold 
significant potential as authentic and meaningful 
contexts for student mathematics learning. 

Based on the problem description, a learning 
innovation is needed that integrates interactive digital 
media, 3D visual technology, the Ethno-RME approach, 
and local cultural contexts in a unified learning design. 
The development of an Ethno-Realistic Mathematics 
Education-based e-module integrated with Assemblr 3D 
and with the context of Lebak Batik is expected to be an 
innovative solution to improve students' understanding 
of mathematical concepts. Therefore, this study aims to 
develop an Ethno-RME-based e-module integrated with 
Assemblr 3D with the context of Lebak Batik that is 
feasible, practical and effective to improve students' 
understanding of concepts. 

RESEARCH METHODS  
This research uses the Research and Development 

(R&D) method with the ADDIE (Analysis, Design, 
Development, Implementation, Evaluation) [21]. 
1. Feasibility Analysis Techniques 

The developed e-module product was 
validated by experts. Qualitative data from the 
validation results were analyzed as input to improve 
the developed product, while quantitative data from 
expert responses regarding product feasibility were 
analyzed using percentage scores [22] and then 
transformed into the average score of all observed 
aspects as in Table 1 below. 

Table 1. Eligibility Criteria for e-modules [23] 
Score in Percentage (%) Category 

80-100 Very Worthy 
66-79 Worthy 
56-65 Quite Decent 
40-55 Less than worthy 
30-39 Not feasible 

2. Practicality Analysis Techniques 
Teacher and student responses were analyzed 

based on a Likert scale to measure the ease of use, 
engagement, and readability of the e-module using 

the formula [24] the average score of all aspects is 
explained in Table 2 below. 
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Table 2. Practicality Criteria of e-modules [25] 
Score in Percentage (%) Criteria 

86- 100 Very Practical 
71- 85 Practical 
51-70 Quite Practical 
1-50 Impractical 

3. Effectiveness Analysis Techniques 
Pretest and posttest scores were analyzed 

using the N-Gain Score [26], [27] . This study used a 
one-group pretest–posttest design [28] on fifth-
grade students at an elementary school in Banten 

Province. The average score from the N-Gain analysis 
was classified based on the extent of improvement in 
students' understanding of mathematical concepts 
before and after being taught using the e-module, as 
per the criteria in Table 3 below; 

Table 3. Classification of N-Gain values [27] 
N-Gain Score Criteria 
N-gain > 0.70 Tall 

0.30 ≤ N-gain ≤ 0.70 Currently 
0.00 ≤ N-gain ≤ 0.30 Low 

RESULT AND DISCUSSION 
1. Analysis Stage 

At this stage, the learning needs analysis 
revealed that mathematics learning in grade V of 
elementary school is still dominated by the use of 
conventional printed teaching materials that are 
linear and do not facilitate comprehensive visual 
representation. This is in line with previous studies 
which show that the limitations of visual and 
manipulative representation in geometry learning 
are the main obstacles in building conceptual 
understanding , especially in abstract concepts such 
as plane figures [4], [5]. Research [29] also confirms 
that the lack of interactive media support, especially 
those based on visual technology, contributes to 
students' low cognitive engagement in 
understanding the relationships between 
mathematical concepts. 

The results of the analysis of materials and 
curriculum show that Lebak Batik motifs have many 
plane elements that are relevant to indicators of 
understanding geometric concepts such as 
symmetry, angles, and relationships between sides. 
The choice of this cultural context is supported by 
ethnomathematics research which shows that 
linking mathematical concepts to local cultural 
contexts helps students build connections between 
formal knowledge and their real experiences, 
thereby increasing student engagement and 
understanding [17], [18]. Similar cross-cultural 
research also found that the use of cultural artifacts 
in mathematics learning stimulates conceptual 
meaning connections, thereby enriching students' 
learning experiences compared to conventional 
approaches [30]. 

2. Design Stage 
Based on the analysis results, the design 

phase focused on designing the conceptual and 
technical structure of the e-module. The theoretical 
design integrates three main components: the Ethno-
Realistic Mathematics Education approach, the 
cultural context of Lebak Batik, and Assemblr 3D 
visualization technology. This integration is designed 
to support the principles of RME, specifically the use 
of real contexts (contextual problems), visual models, 

and the guided reinvention process. [31]. This pattern 
is consistent with the RME literature which shows 
the effectiveness of this approach in helping students 
construct conceptual meaning through a progressive 
thinking process from everyday contexts to formal 
abstractions [32], [33]. 

The use of 3D visualization allows students to 
manipulate geometric objects interactively, thus 
helping the transition from concrete to abstract 
representations. This finding is in line with the 
results of a scoping review which stated that 3D 
visualization and AR are effective in supporting 
students' understanding of geometric concepts and 
spatial reasoning [34]. In terms of product design, 
the e-module is designed with a consistent layout, 
communicative language, and the integration of 
images and 3D objects that are relevant to indicators 
of mathematical concept understanding. This kind of 
design is in accordance with international research 
recommendations which emphasize that the quality 
of instructional and visual design greatly influences 
the effectiveness of e-modules in improving 
conceptual understanding [35]. 

3. Development Stage 
This stage is the development stage for the e-

module, which includes a cover page, materials, 
sample questions, and quizzes, incorporating Lebak 
batik relevant to the learning material. The 
characteristics of the mathematical concepts in this 
e-module are explained through videos and 
animations, aimed at improving students' 
understanding of mathematical concepts. 

Furthermore, the integration of 3D 
visualization technology through the Assemblr 
platform allows students to interactively manipulate 
geometric objects, significantly improving their 
spatial understanding and representation skills. This 
finding is consistent with studies that have observed 
that 3D/AR media is effective in helping students 
visualize and understand abstract geometric 
concepts, even at the elementary school level [14], 
[36]. 

Validation conducted by experts revealed that 
the e-module has a very appropriate level of 
feasibility with an average score of 87%. This is 
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important because the feasibility of a product is a 
key factor in the effectiveness of e-modules in 
improving students' conceptual understanding. 
Research [3], [13] states that learning media that are 
systematically designed with expert validation show 
a greater positive impact on student learning 
achievement than media that are not appropriate . 
Research [26] explains that learning devices with an 

appropriate category can be used in the learning 

process. In addition, expert assessments on cultural 
effects show that the use of the Lebak Batik context 
is not only culturally relevant but also able to 
strengthen meaningful learning experiences, in line 
with the principles of ethnomathematics that place 
cultural practices as a means to construct 
mathematics [16], [37]. Examples of e-module pages 
are as follows; 

 
Figure I. View of the e-module front page 

4. Implementation Stage 
This stage is where the e-module is 

implemented in the learning process for fifth-grade 
students at an elementary school in Banten Province, 
with both limited and large-scale trials. The limited 
trial was conducted to determine the practicality and 

readability of the developed e-module . This test was 
conducted by teachers and students because both 
are users of the developed e-module. The results of 
the practicality test on the implementation of 
learning with the e-module for teachers and students 
are listed in Table 4 below: 

Table 4. Results of teacher and student responses 
Respondents Average (%) Criteria 

Implementation of 
learning 

73.7 Practical 

Teacher 74.6 Practical 
Student 77.5 Practical 
Average 75.2 Practical 

 
Based on table 3, it shows that the average 

percentage of the results of the practicality of using 
e-modules is 75.2% with a practical category. The 
practicality of using e-modules is inseparable 
because e-modules are designed to make it easier for 
students to understand abstract mathematics 

learning materials, in line with research [38], a 
practical interactive media can be used easily by 
students in the learning process. Findings [3], [11] 
show that interactive learning media based on digital 
technology tends to increase student engagement 
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and positive perceptions of learning, which in turn 
contributes to better learning outcomes. 

Next, a large-scale test was conducted to 
determine the effectiveness of the e-module on 
students' understanding of mathematical concepts. 
Based on post-test data, it was found that students' 

conceptual understanding abilities before and after 
being taught using the e-module showed quite 
significant differences. A comparison of the results of 
the student conceptual understanding test is shown 
in Table 5 below. 

Table 5. Average scores 

Sample 
Average 

Score N-Gain  Criteria 
Pre-test Post test 

Elementary School X 40 86.5 0.77 Tall 
Based on Table x, e-modules are effective in 

improving students' conceptual understanding, as 
evidenced by the increase before and after being 
taught using e-modules with an average N-gain of 
0.77 in the High category. This increase indicates 
that the e-module intervention was empirically 
successful in helping students understand the 
relationships between geometric concepts more 
deeply than before the use of the media. This finding 
is in line with research [4] explaining that learning 
media that combine hands-on and digital activities 
can significantly improve students' conceptual 
understanding and mathematical reasoning abilities. 
In addition, research [29] found that AR provides 
better spatial visualization capabilities than 
traditional media, so that students can grasp 
complex geometric relationships more easily. 
Students explicitly stated that manipulating 3D 
objects in the context of batik motifs made it easier 
for them to visualize the shapes, sizes, and 
relationships of the plane shapes being studied. This 
phenomenon shows that media that are able to 
combine visual representations, manipulatives, and 
cultural contexts can strengthen meaningful learning 
, as explained in constructivism theory which states 
that knowledge is built through students' active 
experiences in meaningful contexts [39]. 

5. Evaluation Stage 
At this stage, a comprehensive evaluation was 

conducted, revealing several aspects that could still 
be improved. These include adapting content to a 
wider variety of student learning characteristics and 
developing more dynamic formative evaluation 
features within the e-module. This is in line with 
research findings [7], [40] suggesting that 
personalization and adaptation of digital content can 
improve learning effectiveness, especially across 
diverse student populations. Further research using 
a quasi-experimental design with a control group is 
recommended to strengthen the external validity of 
these findings, as well as to assess the long-term 
impact of media use on students' mathematical 
abilities. 

This study makes an important contribution 
to the mathematics education literature by 
presenting empirical evidence that integrating local 
cultural context and interactive visual technology 
can be an effective learning strategy in an 
elementary school context. This contribution is 
relevant to global trends that emphasize student-
centered, contextual learning and leveraging digital 

technology to achieve meaningful learning outcomes 
[17], [29]. 

CONCLUSION 
Based on the results of data analysis and 

discussion, it can be concluded that the Ethno-RME-
based e-module integrated with Assemblr 3D in the 
context of Lebak Batik is feasible to use, the use of e-
module in limited trials received responses from 
teachers and students with practical categories. The e-
module is effective in improving students' conceptual 
understanding with an average N-gain score of 0.77 
with High criteria. So it can be concluded that the Ethno-
RME-based e-module integrated with Assemblr 3D in 
the context of Lebak Batik is feasible, practical and 
effective in improving students' conceptual 
understanding in Mathematics learning. 
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