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Abstract 

This study aims to develop an e-module on grade XI circle material based on Sawah Lodok ethnomathematics as a 

representation of the local wisdom of the Manggarai community with the help of the Canva application. This e-module 

development uses the Research and Development (R&D) model with the ADDIE (Analysis, Design, Development, 

Implementation, Evaluation) approach. The findings showed that the developed e-module was declared valid and practical 

by expert validators and practitioners and received positive responses from students. The effectiveness test showed a 

significant increase in student learning outcomes after using the e-module. The ethnomathematics-based e-module on circle 

material developed is effective in improving student learning outcomes. This e-module successfully integrates the 

mathematical concept of circles with relevant local cultural contexts, thus making learning more meaningful and easier for 

students to understand. The practical implication of this research is the availability of alternative innovative teaching materials 

that can be used by teachers to create more engaging and interesting mathematics learning. This e-module can also be a 

reference for curriculum developers to develop similar teaching materials on other mathematics topics, while still paying 

attention to the potential of ethnomathematics in local culture. 
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1. Introduction  

In essence, every individual needs education because education is the key to life. It is the main key in life. education is 

a deliberate effort from the community and government that works together in providing direction, teaching, and training to 

prepare students to face [1] various challenges in the future in various life contexts [2, 3]. Education also has an important 

role because without its, humans will have difficulty in developing. Therefore, education must be provided with the right 

focus to produce individuals who are qualified, able to compete, and have high moral and ethical integrity [4, 5]. One of the 

fields of study that plays an important role in Zainuri, et al. [6] education and in solving various problems of everyday life is 

mathematics [7, 8].  

Mathematics is one of the subjects studied Nabila, et al. [9] by students at the formal education level at the formal 

education level. Mathematics is taught at all levels of education, starting from elementary school [10] to develop students' 

abilities in thinking logically, analytically, systematically, critically [11] and creatively, as well as the ability to work together 

[12, 13]. Mathematics also functions as a basic science for students as a foundation for application in other fields of study. 

Success in learning can be influenced by the utilization of learning resources or media used during the learning process 

[14]. Therefore, electronic modules are needed as teaching materials in the learning process [14]. E-Module is a learning tool 

designed to assist the learning process in achieving learning outcomes. In the E-Module, there is a series of learning 

experiences that are [15] arranged in a planned manner to help students achieve predetermined learning objectives. E-

Modules at least include learning objectives, learning steps, materials, and additional references that support managing the 

learning process. 

Based on preliminary observations at State Senior High School 1 Kupang, students only use textbooks and student 

worksheet teaching materials; no one has used electronic modules in learning mathematics, and there is also no mathematics 

learning that relates to the culture in the school [16-18]. Mathematics learning needs to present a view of mathematics that is 

related to the culture and customs of students, so that they can understand mathematics through their own local culture [19].  

Mathematics is one of the subjects that is considered difficult [20] by many students. This difficulty is often caused by 

learning methods that are still abstract and do not relate the material to everyday life. To increase students' understanding and 

interest in mathematics, innovation is needed in the delivery of material that is more contextual and relevant to local culture 

[21]. In addition to linking to the local cultural context in mathematics learning [22] it can also bring students closer to 

mathematics itself. 

Culture is a set of values and ideas based on beliefs shared by a group of people in an environment and passed down 

from generation to generation [23-25]. In everyday life, education and culture are inevitable because culture reflects a 

comprehensive unity in society [26] while education is a basic necessity for every individual. One approach that connects 

culture with mathematics is ethnomathematics, which focuses on teaching mathematics by incorporating cultural themes or 

linking to culture. Ethnomathematics is known as mathematics learning with a cultural theme or mathematics learning that 

connects with culture [27, 28]. 

Ethnomathematics as an approach to learning Hendriyanto, et al. [29] mathematics can be a solution in bringing 

mathematical concepts closer to students' lives [30, 31]. One example of the application of ethnomathematics is linking the 

concept of circles with the sawah lodok field system, which is the local wisdom of the community [32]. Manggarai people, 

East Nusa Tenggara. The sawah lodok field has a unique shape that resembles a circular pattern with a jurying-shaped land 

division, which is directly related to concepts in circular geometry such as radius, diameter, arc, sector, and central angle. 

However, in reality, circle material in mathematics learning is still taught in a conventional way and has not been 

associated with local wisdom. This results in students having difficulty understanding the concept of circles in depth. 

Therefore, it is necessary to develop ethnomathematics-based teaching materials that not only improve student understanding 

but also introduce and preserve local culture. 

Along with technological developments, the use of interactive e-modules Dewiyani et al. [33], is one of the innovations 

in learning that is more effective and interesting. E-modules allow a more dynamic presentation of material with visual 

displays, animations, and interactive features that can increase student engagement. In this study, the e-module was developed 

using Canva, a digital design platform that allows the creation of interesting and accessible learning media for students and 

teachers. 

This research focuses on developing an ethnomathematics-based interactive e-module that Muzaki, et al. [33] integrates 

the concept of a circle with sawah lodok, the local wisdom of the Manggarai people, using the Canva application. 

In addition, this research has high urgency for several reasons: (1) Improving the Quality of Mathematics Learning. 

Mathematics is often considered a difficult and abstract subject. With an ethnomathematics approach based on e-modules, 

students can more easily understand mathematical concepts through real examples from their own culture. (2) Preservation 

and Integration of Local Wisdom in Education. Sawah lodok is a cultural heritage of the Manggarai community that is rich 

in mathematical values. The use of local wisdom in learning not only improves students' understanding but also Purnama, et 

al. [34] helps preserve the culture. (3) Innovation in Digital Teaching Materials. The use of Canva in the development of e-

modules allows for a more interesting, visual, and interactive presentation of materials compared to conventional Muzaki, et 

al. [33] textbooks. (4) Support for Merdeka Curriculum. The Merdeka Curriculum emphasizes contextual and project-based 

learning. This ethnomathematics-based e-module supports the concept of culture-based learning and innovative projects. 
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2. Literature Review 
2.1. E- Module (Electronic Module)  

The technology available today is highly influential in the development of education. One of the utilizations of 

technology is in the form of e-modules that can support the learning process [26]. E-modules are the result of modifying 

printed modules into electronic modules that are presented in the form of text, images and can be accessed via smartphones 

[35, 36]. E-modules are small and practical, so they can be accessed anytime and anywhere. The benefits of using e-modules 

in learning [37] include improving the quality of learning in an interactive and interesting way [38]. Interactive e-modules 

are compiled from media elements into a unity in the application on the Android system [39]. Android is an operating system 

developed from the Linux operating system, which is mobile and used on mobile devices, namely smartphones [40, 41]. The 

use of Android-based e-modules can increase students' interest in learning [42] mathematics.  

To develop an e-module, it is necessary to pay attention to several characteristics that an e-module must have. These 

characteristics are the same as those of a module, among others [43]: (1) Self-instruction, meaning that the e-module 

developed must have a clear and easy-to-use instruction system. (2) Self-contained, the material presented in the e-module 

must be able to Azriyanti [44] answer the achievement of the expected learning objectives. (3) Standalone means that the 

teaching materials developed must stand alone without any dependence on other teaching materials. (4) Adaptive, meaning 

that e-modules are developed according to the times. (5) User-friendly, the use of language and terms in e-modules must be 

easy to understand and practical. (6) Consistency, meaning that the preparation of e-modules should be consistent in the use 

of fonts [15], spaces, and layouts.  

E-Modules also have functions and purposes that can be utilized by teachers and students in Sulistiyoningsih and 

Surachmi [45], carrying out learning in the classroom. These functions include [45-47]: (1) Independent teaching materials, 

this means that using e-modules in the learning process [48] serves to increase student independence in learning; (2) substitute 

for the function of educators, meaning that e-modules function as a medium that can assist in delivering subject matter to 

students so that it is easier to understand according to the level of knowledge each student has; (3) as an evaluation tool, it 

can be interpreted that e-modules have a function as a measuring tool and assessment of students' cognitive levels and 

students' mastery of the material that has been taught [49]; and (4) As a reference material for students, because e-modules 

contain various materials that will be studied by students, in this case e-modules can be used as a reference for students in 

the learning process [50]. 

While the objectives of e-modules include [51, 52]; (1) To further clarify and simplify the presentation and messages so 

that they are not too verbal [48]; (2) to overcome the limitations of space, time, and sensory power of both students and 

teachers; (3) used as an appropriate innovation and variation to increase student motivation and enthusiasm for learning; (4) 

to develop students' abilities to interact directly with the environment and other learning resources that enable them to learn 

independently according to their abilities [50]. 

 

2.2. Ethnomatematika 

Ethnomathematics is a field of study that explores the relationship between mathematics and culture Waiswa, et al. [53]. 

It involves understanding and analyzing how mathematical concepts are reflected in Muhaimin, et al. [54] in different aspects 

of human life, including in cultures, traditions, and everyday practices [55]. Ethnomathematics also studies the ways in which 

people from different ethnic and cultural groups use mathematics in their own contexts, as well as how this mathematical 

knowledge is passed on and maintained through generations [29, 56]. One important aspect of ethnomathematics is the 

recognition that mathematics not only exists in textbooks or in the classroom but also in people's everyday activities and 

practices. For example, in the traditional cultures of indigenous tribes in different parts of the world [57], we can find 

examples of the use of mathematics in activities such as determining animal migration patterns, measuring time based on 

seasonal changes, or planning the layout of houses and villages. 

Ethnomathematics involves understanding how mathematics is practiced, understood and internalized in a particular 

cultural context [58, 59]. This means recognizing that mathematics is not only limited to the concepts and applications taught 

in schools but also involves the mathematical knowledge and practices that people have and use in their daily lives. 

Ethnomathematics has paved the way for the development of Amelia et al. [61], a more inclusive and context-based approach 

to mathematics learning [29]. Rather than just focusing on abstract mathematical concepts and formulas, the 

ethnomathematics approach allows students to see how math is related to their daily lives, their culture, and the world around 

them. This can help increase students' interest and motivation towards math, as well as help them understand mathematical 

concepts better. However, while ethnomathematics has made valuable contributions to our understanding of the relationship 

between mathematics and culture [54], the field also faces certain challenges. One of the main challenges is the difficulty 

[60] in integrating ethnomathematics concepts into the existing mathematics curriculum [61]. Many mathematics curricula 

are still based on conventional approaches that focus on abstract mathematical concepts and formulas, without considering 

the cultural context or daily lives of students. 

Thus, ethnomathematics leads to a broader understanding of mathematical concepts within their cultural and historical 

contexts. The study of ethnomathematics not only allows us to see the different ways people use mathematics in their daily 

lives but also provides valuable insights into the Iannone, et al. [62] diversity of mathematical knowledge and skills around 

the world. 

There are several domains or mathematical activities in everyday life, including grouping activities, counting, measuring, 

designing buildings or tools, making patterns, counting, determining [63] locations, games, explaining, and so on. Some of 

these domains (activities) are explained as follows [64, 65]: (1) Counting activities are related to the question "how many." 
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The forming elements of counting activities can use traditional media such as stones, leaves, or other natural materials. 

Additionally, counting activities can also be formed with movements or strokes. Counting activities generally demonstrate 

the activity of using and understanding odd and even numbers, among others. (2) Measuring activity [66]. Measuring activity 

is related to the Hermanto and Nurlaelah [66] form of the question “how much”. In ethnomathematics, traditional measuring 

tools are often found in the form of bamboo pieces and tree branches. In addition, traditional people also use their hands as 

the most practical and effective measuring tool. Apart from using your hands, you can also use a ruler as a standard measuring 

tool. To measure time, liquid objects, and weight, different methods and tools are used in each culture. This measuring activity 

is also related to numbers [67]. Thus, it also includes the activities of comparing, ranking, and qualifying the characteristics 

of an object. (3) Activity of Determining Location, some basic concepts of geometry begin with determining the location 

used to determine changes in movement, or determining the displacement from one point to another. Where later between 

the displacements can form a pattern in the form of a geometric field. Determining location is related to finding a path, placing 

an object, determining direction, and determining the relationship of objects to one another. This relates to spatial ability, 

how spatial conceptualization and how an object is positioned in the spatial environment [67]. Mapping, navigation, and 

organization of spatial objects are found in all cultures and form important mathematical knowledge. (4) Building Design 

Activities: Building design activities have been applied by all types of cultures. If locating activities are related to position 

and orientation, then building design activities are related to all tools used for the purpose of designing a building or designing 

a tool. Building design is also concerned with large-scale structures such as houses, villages, roads, gardens, fields, and cities. 

All of these become sources and parts of the formation of mathematical knowledge among members of cultural groups. (5) 

Playing Activities: Playing activities are related to various traditional games in society that involve types of mathematical 

reasoning, probability, and strategic thinking. Games contain rules, procedures, materials used, and standardized criteria. (6) 

Explaining Activities: making explanations is an activity that hones human understanding related to experiences gained from 

their environment, with regard to one's sensitivity in reading natural situations. In mathematics, making explanations relates 

to questions like “why” geometric shapes are the same or symmetric, why the success of one is the key to the success of the 

other, and other matters related to mathematical laws. In answering these questions, symbolization in the form of real evidence 

is used. 

The role of ethnomathematics in understanding culture and society is significant. The field provides deep insights into 

how mathematical concepts are reflected, used, and internalized in different aspects of human life. Here are some of the key 

roles of ethnomathematics in understanding culture and society [68, 69]: (1) Revealing diverse cultural perspectives. 

Mathematical etymology allows us to see the diversity of cultural perspectives on mathematics. Every culture has a unique 

way of viewing and using mathematics, and ethnomathematics helps us understand this variation through cultural studies and 

ethnographic analysis. (2) Valuing local wisdom. Through ethnomathematics research, we can appreciate and recognize the 

local wisdom that exists in a particular society. Traditional mathematical practices, such as the systems of addition, 

measurement, and calculation used by a particular society, reflect knowledge and skills that have been passed down from 

generation to generation [70]. (3) Understanding the relationship between man and nature. Mathematics also helps us 

understand the relationship between humans and nature [71]. For example, mathematical practices in navigation, agriculture, 

and astronomy reflect the ways in which humans interact with their natural environment and use mathematical knowledge to 

understand and manage that nature. (4) Supporting cultural preservation. Ethnomathematics can help in cultural preservation 

by maintaining and documenting the inherited mathematical knowledge within a particular society. This can help 

communities to maintain their cultural identity and promote the sustainability of their cultural heritage. (5) Providing 

alternatives in mathematics learning. Mathematics can provide alternatives in learning mathematics in schools. The 

integration of ethnomathematics concepts in the mathematics curriculum can help students to see the relevance and 

application of mathematics in their daily lives [53] and increase their interest and motivation in the subject [72]. (6) Valuing 

diversity of knowledge. Mathematics helps us to appreciate the diversity of mathematical knowledge and skills across 

cultures. It shows that there is no single definition of what “math” is, and that mathematical concepts can vary significantly 

between different cultures and societies. 

Thus, the role of ethnomathematics in understanding culture and society is very important. Through this approach, we 

gain a deeper insight into the relationship between mathematics and culture, as well as Lubis and Yusnita [20] understand 

the values, practices and mathematical knowledge held by a particular society. 

 

2.3. Canva 

Canva is a design development tool that can be used by everyone without the need for special skills in the field of design. 

Accessing Canva can be done through the website or application, so an internet connection is required. Canva offers a variety 

of templates and elements that can be used for free or paid. Canva is easy to use and very practical because it integrates other 

applications that have collaborated, which can facilitate the design process. 

Canva can be one of the applications for making e-modules. Canva has several advantages, namely [73, 74]: (1) Ease of 

use that allows educators, even those with limited design skills, to create visually appealing e-modules without requiring 

extensive training or experience in graphic design; (2) Canva provides a variety of multimedia options, including animations, 

images, videos, and templates. This variety allows developers to create engaging and interactive content that can capture 

students' attention and cater to different learning styles [42]. The use of Canva allows the upload of high-quality images and 

offers many design elements that can enhance the visual appeal of e-modules. (3) Canva can be accessed both as a web app 

and a mobile app, making it easy for educators to work on their e-modules from various devices. (4) Canva supports 

collaborative work, allowing multiple users to contribute to the e-module design simultaneously. This feature is especially 

beneficial for teams of educators working together to develop thorough learning materials. (5) Canva has features available 
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for free, and additional features are accessible through paid subscriptions. Canva's paid subscription is affordable enough to 

produce high-quality e-modules. 

Besides having advantages, Canva also has disadvantages, namely (1) cannot be used while offline [73, 74] (2) requires 

premium account access for some features and templates, (3) Long video download, (4) not yet equipped with table features. 

 

2.4. Canva-assisted Ethnomathematics-Based E-Module 

The application of ethnomathematics in e-modules will be made in the form of material culture, namely in the form of 

physical or concrete objects as a result of human work [75].  The material object in East Nusa Tenggara, which is the main 

target of this research, is Sawah Lodok. Because Sawah Lodok is easier to explore and is related to the learning material 

discussed, namely, the Circle. 

Canva-assisted ethnomathematics-based e-modules are e-modules containing material, sample questions, and practice 

questions and accompanied by instructions and activity steps in them that contain culture [76]. The e-module can be made 

with the help of Canva.  Creating e-modules that can be accessed online can be done using the Canva software. Canva is not 

only useful for e-modules, but also for creating e-books, digital magazines [44], catalogues and more [77, 78]. Like 

presentation materials, advertising designs, and others, Canva allows users to switch to the next or previous page smoothly. 

The purpose of creating this E-module is to improve students' understanding of circle material and to develop analytical 

thinking skills in solving problems related to circles. 

The following is an explanation of the parts in the Kurniawan [79] ethnomathematics-based e-module with the help of 

Canva in this study, namely: (1) Cover section. The display on the cover will include elements of Sawah Lodok related to the 

material to be taught. The components in this cover include: a) Title of the e-module, adjusted to the topic discussed, namely 

“Circle”; b) Learning Outcomes and Learning Objectives; and c) Learning instructions (student instructions) [32]. (2) The 

content section of the e-module [10] contains: a) Introductory material, containing brief information about the material to be 

studied, which is of course related to ethnomathematics; b) Supporting information, containing additional information that 

serves as a reference in problem formulation, for example, information about Ethnomathematics objects that exist in the 

discussed topic. c) Core material, namely Canva, which presents reading material on Circles, equipped with culture according 

to the abilities of students who wish to improve. 

 

3. Materials and Methods 
3.1. Type of Research 

This type of research uses a research Madona, et al. [80] and development (R&D) design [75]. Development research is 

a way to develop products and test the effectiveness of these products [42]. This type of research was chosen because it can 

produce new products with high validity. The developed product is an ethnomathematics-based E-module created with the 

help of Canva for class XI mathematics subjects at State Senior High School 1, Kupang. 

 

3.2. Research Subjects 

The subjects used in this study were students of class XI of State Senior High School 1 Kupang, and mathematics teachers 

in class XI. 

 

3.3. Research Design 

The development model in this study Erniwati, et al. [26] is the ADDIE development model (Analysis, Design, 

Development, Implementation, and Evaluation) [81, 82]. The ADDIE development model is still very relevant to use because 

this model can adapt well to various conditions [83]. There are several reasons why the ADDIE model remains relevant and 

should be applied today. The ADDIE model can adapt well to various conditions [83] so the model is still possible to 

implement at this time. The ADDIE model offers great flexibility in dealing with problems and is known to be effective for 

learning. In addition, the model provides systematic steps for product development, including revision and evaluation at each 

stage. 
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Table 1.  

ADDIE Branch Development Model and ADDIE E-Module Development Model Based on Ethnomathematics. 

No Stages Research Steps 

 

1. 

 

Analysis 

1. Literature review analysis 

2. Student, teacher, and school analysis 

3. Needs analysis 

 

 

2. 

 

 

Design 

1. Media Design: Collect references and design materials, create concept maps 

2. Material Design: Developing materials with ethnomathematics elements 

3. Instrument design: Developing supporting instruments 

4. Storyboard 

5. Design stage evaluation 

 

 

3. 

 

 

Development 

1. Product creation 

2. Media and material validation 

3. Validation of test instrument feasibility test (content, construct, reliability, difficulty 

level, and distinguishing power) of students' numeracy literacy skills 

4. Limited class trial 

5. Evaluation of the development stage 

 

4. 

 

Implementation 

1. Implementation of products that have been developed into learning  

2. Giving pre-test and post-test questions, as well as teacher and student response 

questionnaires 

3. Evaluation at the implementation stage 

5. Evaluation Evaluation based on the results of teacher and student responses 

 

3.4. Research Data 

Data collection techniques in this study used questionnaires and tests [75]. Questionnaires were used to obtain data on 

the level of validity and practicality of the ethnomathematics-based e-module assisted [75] by Canva. The test technique was 

used to obtain data on the effectiveness of the e-module. The test was conducted once in the form of a descriptive question. 

The data in this study include the validity test, e-module practicality test, and test results on the circle material to evaluate 

the effectiveness of the e-modules. 

 

3.5. Data Analysis 

Data analysis techniques in this research [49] and development are adjusted to the type of data, namely qualitative data 

and quantitative data [11].  For qualitative data, the data analysis technique is conducted descriptively. In this case, researchers 

collected written and oral information through interviews and input or suggestions from class XI teachers, as well as 

suggestions from material validators, media validators, and test instrument validators to be analyzed and formulate 

conclusions as a basis for taking action on development. As for quantitative data analysis, data analysis techniques were 

obtained from the scores on the validation sheets of material experts, media experts, as well as feasibility questionnaires and 

responses given to teachers and students of class XI of the State Senior High School I Kupang. The value obtained from each 

expert validator is calculated using a formula to determine the validity and feasibility of the learning media. Learning media 

can be categorized as valid or feasible if the validation value reaches the aspects of the four rating scales in the validation 

questionnaire and response questionnaire as in Table 2 of the learning media validity criteria below. 

 
Table 2.  

Valid Criteria. 

No Criteria Average 

1 Very Valid 4≤ KV < 5 

2 Valid 3≤KV<4 

3 Less Valid 2≤KV<3 

4 Not Valid 1≤KV<2 
Source: Sudarmanto, et al. [49]  

 

To calculate the practicality of the Toshpulatov [84] e-module, the research results were obtained through questionnaires 

and ethnomathematics-based electronic learning media assisted by the Canva application. Students and teachers were asked 

to determine the practicality of the e-module being studied. The practicality value is calculated using the following formula 

[44]:  

 𝑁𝐴 =  
𝑆

𝑁
𝑥100% 

Description: 

NA: Final Grade 

S: Score obtained 

N: Maximum Score 

The assessment results are grouped based on their level of practicality as shown in Table 3. 
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Table 3.  

Categories of Practicality of Ethnomathematics-Based Mathematics Learning e-Modules with Canva Assistance. 

No  Achievement Level (%) Category 

1 81 – 100 Very Practical 

2 61 – 80 Practical 

3 41 – 60 Moderately Practical 

4 21 – 40 Less Practical 

5 0 – 20 Not Practical 
Source: Saputra, et al. [85]. 

 

For the effectiveness of the e-module, the researchers conducted a learning outcome test related to the circle material. 

The results of the residual processing value can be expressed in Table 4, to determine the effectiveness of the product 

developed. 
 

Table 4.  

Criteria for Assessing the Effectiveness of Ethnomathematics-Based E-Modules Assisted with Canva Application. 

No Final Grade Criteria 

1 76 – 100 Very Effective 

2 56 – 75 Effective 

3 40 – 55 Moderately Effective 

4 0 – 39 Less Effective 
Source: Sari Maulina Harahap [86]. 

 

4. Result and Discussion 
4.1. Result 

E-Modules are the result of this research that can help students learn flexibly and independently. The ADDIE 

development model in this study can be explained as follows. (1) Analyze. The analysis was conducted based on the circle 

material, which students did not understand because the teacher had difficulty delivering the material. The lecture method is 

not suitable because it is difficult for teachers to observe students' learning progress. Limited face-to-face meetings (lesson 

hours at school) make students need flexible and simple learning media. The resulting media is expected to help students 

understand the material, one of which is an e-module that can be accessed via a smartphone. (2) Design. This stage begins 

with creating a concept design, instructions for use, logo, material display, and e-module evaluation display. a) E-Module 

Concept. The E-Module is adapted to the material at the Senior High School level and is packaged flexibly so that students 

can easily access and understand the circle material associated with the ethnomathematics of sawah lodok fields. The initial 

display of the E-Module contains class identity, material topic, and a picture of sawah lodok fields can be seen in Figure 1. 
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Figure 1.  

Initial view of the e-module. 

 

b). Introduction. E-Module media is designed to support students in understanding circles and practicing questions 

independently. In the introduction section of the E-Module as presented in Figure 2  which contains instructions for using the 

e-module, learning outcomes, and learning objectives. 
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Figure 2.  

e-Module Introduction 

 

c). E-Module Material Display. The design of this material is clear and easy to understand, so students are more 

enthusiastic about learning. On the material menu, there are back and next buttons, so students who do not understand the 

previous material can look back. Each sub-material has examples and practice questions; when students answer the sample 

questions, the discussion will automatically appear. Learners who answer the exercise questions correctly will return to the 

material display, while learners who answer incorrectly will return to the sub-material. Figure 3 shows the display of E-

Module learning media materials based on the Ethnomathematics of sawah lodok fields. 

 

  
Figure 3.  

Material display on e-Module. 

 

d). E-Module Evaluation Display. This evaluation contains questions related to circle material; these questions are 

included in the ethnomathematics of sawah lodok fields. Questions are made to test students' abilities after using 

ethnomathematics-based e-module learning media. Students who have completed the evaluation, consisting of 10 questions, 

will then see the score obtained. The finished design is then executed or assembled using the Canva application. The 

evaluation display is presented in Figure 4. 
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Figure 4.  

Evaluation Display on E-Module. 

 

(4) Development. E-Modules that have been produced according to the design are then entered into the development 

stage to measure their feasibility through validation tests. The validator's criticism and suggestions greatly support the 

improvement of the e-module. The validation test of the ethnomathematics-based e-module of sawah lodok obtained very 

good results and was feasible to use as shown in Table 5. 

 
Table 5. 

Results of E-Module Validation by Experts. 

No Assessment Aspect Average Criteria 

1 Presentation of e-module components      

a. The suitability of the material in the e-module with the Learning Outcomes. 4.33 Very Valid 

b. Clarity of learning objectives on each Learner Worksheet (LKPD) presented using 

LKPD. 

4.33 Very Valid 

c. The activities in the LKPD Live begin with a real problem (featuring the culture of 

sawah lodok) and are challenging for students, followed by activities that lead 

students to draw conclusions. 

5 Very Valid 

d. The activities in the Live worksheet are organized based on the level of thinking 

presented in the iceberg, namely situation, model of, model for, and formal 

knowledge. 

3,66 Valid 

e. Video illustrations in the e-module keep students captivated, interested, and 

challenged to learn and reason. 

4,33 Very Valid 

f. The activities in the LKPD require students to reason. 3,33 Valid 

g. The suitability of image illustrations in the LKPD with student characteristics. 5 Very Valid 

2 Suitability of the material 4.33 Very Valid 

3 Suitability of material: Video content and display 3.66 Valid 

4 Video display  4 Valid 

5 Presentation of direct worksheets 4.33 Very Valid 

 

(5) Implementation. After the e-module media was declared valid from all aspects that had been determined, the media 

was tested on the subjects, namely 18 students of class IX of State Senior High School 1 Kupang. This activity was carried 

out twice. at the first meeting students took a pretest to determine their initial abilities and researchers distributed applications 

to study. Then at the second meeting students took a post-test to measure their abilities after using the e-module media. The 

practicality test was conducted by validators with the results that can be seen in Table 6.  
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Table 6.  

Practicality Test Results of E-Module Based on Ethnomathematics of Sawah Lodok Assisted by Canva. 

No Aspect Percentage (%) 

1 Preparation for Media Use  85 

2 Media Usage  90 

3 Media Maintenance and Storage  86 

Average  87 

 

Based on the practicality test results in Table 6, it shows the percentage of 87%, with a very good category. Validators 

assessed the preparation for media use, media use, and media maintenance and storage as very practical. The results of the 

validators' assessments indicate that the e-module media based on the ethnomathematics of sawah lodok fields, assisted by 

Canva media, can be used in learning. 

(6) Evaluation. The last stage in ADDIE is evaluation; the media is tested on subjects, namely students who have not 

received circle material. Effectiveness is measured based on the level of students' learning success using the media, 

specifically through a pre-test to determine initial ability before using the e-module media. Learners were provided with e-

modules via smartphones after completing the pre-test to study both in and out of class and to work on the evaluation 

questions. The final test or post-test was administered after students studied circles with the help of e-module media. The test 

consisted of four essay questions covering the circle material. Figure 5 presents the average data of pre-test and post-test 

scores of students. 

 

 
Figure 5.   
Graph of average pre-test and post-test scores. 

 

The results of the effectiveness test of the ethnomathematics-based e-module media assisted by Canva media obtained 

very good results (as seen from the post-test results), so the e-module produced was effectively applied to learning circle 

material. Students gave positive responses, indicating that the e-module was very interesting and could help facilitate 

independent learning. 

 

4.2. Discussion 

The developed learning e-module focuses on the circle material, incorporating the cultural context of sawah lodok. This 

approach links the e-module with the culture of sawah lodok, tailored to students' abilities [87]. Sawah lodok is the local 

wisdom of the Manggarai people resulting from the culture of customary land division (lingko). The exact year of the start 

of this division system is unknown.   

This customary land division system was originally carried out based on the agreement of the ancestors of the Manggarai 

community by dividing it according to the shape of the traditional house (mbaru gendang) of the Manggarai community, 

which has a circular floor with a conical roof and a main pillar in the middle serving as the center of the traditional house 

[88, 89]. So that the process of dividing customary land is carried out by sticking teno wood (haju teno) at the center of 

customary land (lodok). 

The concept of land division is considered a form of fair distribution to all residents and contains the values of intimacy 

and unity within the Manggarai community [90]. This land division is carried out by a tu'a teno. The term tu'a in the 

Manggarai language itself means an elder and leader. Meanwhile, teno is taken from a type of wood (tree) that grows in the 

Manggarai area, namely teno wood (haju teno) [91]. Teno wood is used in the division of community land, so the term tu'a 

teno can be interpreted as a customary elder who is authorized in the division of land [92]. Sawah lodok is also an example 

of a culture that has ethnomathematics value. Students are more involved in learning mathematics when there is an 

ethnomathematics component, and this also makes it easier for students to understand mathematical concepts. 
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With direct experience through the presence of cultural elements, it is expected that students will be able to explore the 

surrounding culture and relate it to mathematics [93]. In each learning activity, the learning e-module contains instructions 

and interesting pictures or illustrations related to the material being taught. E-modules equipped with clear instructions for 

presenting the material make it easier for students to understand learning concepts. The e-module display is designed to 

attract students' interest by including images and illustrations in addition to text, making it easier for them to comprehend the 

material [94, 95].  

This learning e-module uses material about circles based on the culture of sawah lodok. Ethnomathematics-based 

learning e-modules produce valid results and can be used for learning. E-module development based on sawah lodok 

ethnomathematics or others is often encountered in students' daily lives, making it easier to understand and increasing 

students' interest in learning [96]. E-modules are interactive learning materials, and various forms of questions are created 

using the live worksheet feature, suitable for online or offline learning [97]. E-Modules developed based on Manggarai 

culture on circular material can expand the development of mathematical problems. 

Creative learning that allows students to learn meaningfully, more interestingly and enjoyably leads to culture and the 

learning that surrounds it [98, 99]. According to [100, 101]. Students' daily experiences related to mathematics learning can 

encourage better understanding and strategies to create learning experiences for students that integrate with culture, called 

culture-based learning. D’Ambrosio [102] states that the learning process of applying local cultural knowledge to 

mathematics is called ethnomathematics [102, 103]. Ethnomathematics is a science that applies community culture and is 

used to understand what mathematics is like and is very useful in learning mathematics [104, 105]. The culture that exists in 

society, including mathematical concepts, is referred to as ethnomathematics objects [106-108]. The ethnomathematics 

objects include traditional games, artifacts, traditional crafts, and cultural activities. One of the cultures from East Nusa 

Tenggara is Sawah Lodok. Sawah Lodok culture can be related to mathematics learning because it contains many 

mathematical concepts, especially circle material. 

The learning module on circle material based on sawah lodok field ethnomathematics has the advantage that it can be 

used as a reference for learning and to facilitate students in gaining new experiences and making it easier for students to 

understand concepts in circle material using sawah lodok field-based ethnomathematics. 

 

5. Conclusion 
The results of the research on the development of e-modules for learning mathematics based on Sawah Lodok 

ethnomathematics on flat building material for class XI of State Senior High School 1 Kupang show that the development of 

e-modules for learning mathematics based on the ethnomathematics of Sawah Lodok, which is carried out with the 4-D 

development model Define, Design, Develop, and Disseminate, results in an e-module that meets the valid, practical, and 

effective requirements based on the assessment of material experts and media experts, teacher assessments, and student 

respondents. Thus, the e-module for learning mathematics based on the ethnomathematics of Sawah Lodok fields on circle 

material, with the help of the Canva application, meets the eligibility criteria and can be used by teachers and students at 

school. 
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