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 Conceptual understanding is essential in geometry, yet many 

students struggle with rotation concepts due to a lack of contextual 

learning materials. This study aims to develop ethnomathematics-

based student worksheets (LKPD) by integrating the Serampang Dua 

Belas dance movements as a rotation representation. The worksheets 

were tested on 37 ninth-grade students at an Islamic junior high 

school in Serdang Bedagai Regency using the ADDIE development 

model. Validation results from subject matter and media experts 

scored 89% (highly valid), while teacher and student responses 

indicated 89% (efficient). Effectiveness was demonstrated with an 

N-Gain of 0.77 (high category), and 82% of students scored ≥75. 
These findings confirm that the developed LKPD is valid, practical, 

and effective, offering an innovative learning tool that bridges 

mathematics with local culture and has the potential to be adapted to 

other cultural and mathematical contexts. 
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1. INTRODUCTION  

The Mathematics education at the junior high school level still faces challenges in 

attracting students' interest while deepening their understanding of concepts [1]. This is 

due to the lack of innovation in learning, which tends to be monotonous, one-way, and 

lacking context [2]. One relevant approach to bridge the gap between mathematics 

education and the reality of students' lives is ethnomathematics, which integrates cultural 

elements into mathematics education [3], [4]. Ethnomathematics is one approach that can 

link culture and education to make it easier to understand [5], [6]. This approach has been 

proven to increase student engagement and conceptual understanding through concrete 

contexts close to the local culture [7], [8]. Ethnomathematics can be integrated into 

teaching materials [9].  
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One mathematical concept still difficult for students to understand is geometric 

transformation, particularly rotation [10]. According to a report by Puspendik, only around 

37% of junior high school students in Indonesia answered questions related to rotation 

correctly in the AKM, indicating their weak understanding of the concept and spatial 

visualization. This situation aligns with findings from [11] that most students struggle with 

rotation material because it requires high abstraction and visual representation skills. 

Therefore, a contextual approach tailored to students' abilities and characteristics is needed 

to make the material easier to understand [12].  

Several previous studies have integrated ethnomathematics into teaching materials, 

for example, batik motifs for flat shapes [13], traditional Maluku cakes for spatial shapes 

[14], and Asta Tinggi architecture in geometry [15]. However, these studies have not 

contextualized regional dance movements as a medium for visualizing the concept of 

rotation. In fact, the exploration results [16] show that the Serampang Dua Belas dance's 

movement patterns contain the rotation principle that can potentially be integrated into 

learning. Thus, the novelty of this research lies in developing student worksheets (LKPD) 

based on ethnomathematics through the movements of the Serampang Dua Belas dance to 

understand rotation contextually and engagingly, while preserving local culture. 

Based on previous research by Ainiyah and Loviana [17], students can more easily 

understand rotation material through student worksheets (LKPD). Student worksheets are 

one of the teaching materials that can increase student interaction in the learning process 

[18]. Based on observations at one MTsS in Serdang Bedagai district, it was found that 

teachers did not utilize student activity sheets because the school did not provide them. The 

learning process only relied on textbooks and exercises from teachers, which made 

learning one-sided and monotonous, thus reducing students' interest in learning and 

making it boring. Teachers only used the lecture method during learning, making students 

less actively involved in teaching and learning. Lectures still dominated learning without 

giving students space to discuss or express their ideas [19]. In line with the study's results 

[20], learning is dominated by lectures and practice questions, without encouraging student 

activity and collaboration. Ethnomathematics-based student worksheets help students 

understand mathematical material in a cultural context close to their lives and attract their 

interest in learning [21], [22]. Ethnomathematics-based student worksheets effectively 

facilitate understanding of rotation material by linking learning to a cultural context close 

to students' lives. 

Based on this background, this study focuses on whether the ethnomathematics-

based worksheets for the Serampang Dua Belas dance developed for the rotation material 

are valid, practical, and effective for improving the conceptual understanding of junior 

high school students. 

 

2. METHOD  

This study used the Research and Development (R&D) method [23] with the 

ADDIE development model approach [24], namely Analysis, Design, Development, 

Implementation, and Evaluation, as shown in Figure 1. 
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Figure 1. ADDIE development model [24] 

 

Table 1. Validity, practicality, and effectiveness tests 

Aspect Type Implementation Subject Data Analysis 

Valid Validation by 

subject matter 

experts and media 

experts 

Filling out the 

validation sheet for 

the feasibility of 

student worksheets 

(subject matter 

experts and media 
experts) 

Two subject matter 

experts 

Likert scale and 

descriptive 

Two media experts 

Subject matter 

experts and media 

experts are 

mathematics 

education lecturers 

from one of the 

state universities in 

Medan. 

Practical Small and large 

group trials 

Teacher response 

questionnaires and 
student response 

questionnaires 

37 students from 

one MTsS 

Likert scale and 

descriptive 

9 students in the 
small group trial 

and 28 students in 

the large group 

trial 

One mathematics 

teacher from one of 

the MTsS in 

Serdang Bedagai 

District 

Effective Implementation Student worksheets 

were used in the 

large group trial, 

which had 
previously 

conducted a pre-test 

and administered a 

post-test after the 

lesson. 

28 students who 

participated in the 

large group trial 

Classical Mastery 

and N-Gain Test 

 

The ADDIE development model was chosen because it has systematic stages 

ranging from needs analysis to evaluation, and is flexible for use in the context of learning 

tool development. Compared to other models, such as Borg & Gall, which is more 
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complex, or the 4D model, which is more concise, ADDIE is considered more balanced in 

supporting the development of ethnomathematics-based LKPD. The analysis stage 

includes problem identification and needs analysis. The design stage involves developing a 

preliminary student worksheet (LKPD) draft. The development stage produces a valid 

LKPD through assessment by subject matter experts and media experts. The 

implementation stage tests the practicality and effectiveness of the product in learning. The 

final stage, evaluation, assesses the quality of the LKPD throughout all stages of the 

research. The aspects of validity, practicality, and effectiveness are presented in Table 1. 

This trial was conducted at one MTsS in Serdang Bedagai District. Table 1 shows 

that it was done on teacher responses and small and large group trials to see the 

practicality. During the development stage, the validity of the LKPD was obtained through 

assessment by two subject matter experts and two media experts who are mathematics 

education lecturers at a state university in Medan. Content validity was obtained through a 

Likert scale-based validation sheet. 

The implementation stage was carried out through small-group and large-group 

trials. The small group trial involved nine students to assess the readability of the product, 

while the large group trial was conducted on 28 students to assess the effectiveness of 

learning through pre-tests and post-tests. Overall, this study involved 37 ninth-grade 

students at MTsS in Serdang Bedagai Regency, consisting of 20 males and 17 females 

aged 13–14. Participants were randomly selected from classes with heterogeneous 

mathematical abilities, thus representing the actual conditions in the school. In addition, 

one mathematics teacher was also involved in the practicality test by filling out a teacher 

response questionnaire.  

Data analysis of validity and practicality using the Likert scale and descriptive 

analysis to determine assessment categories. The effectiveness of the LKPD was analyzed 

through a classical completeness test with a minimum passing grade (KKM) of ≥ 75 at the 

school and an N-Gain test to compare pre-test and post-test scores. The N-Gain category 

criteria were determined based on Hake (1999), namely high (𝑔 > 0.7), medium (0.3 ≤ 𝑔 ≤ 

0.7), and low (𝑔 < 0.3). Thus, the increase in students' conceptual understanding can be 

seen from the N-Gain category obtained after using the LKPD. 

 

3. RESULTS AND DISCUSSION 

3.1.  Results 

This section covers the initial analysis, validity, practicality, and effectiveness of 

the student worksheets, followed by a discussion of the research results. 

 

3.1.1. Preliminary Analysis 

Interviews with mathematics teachers at MTsS Serdang Bedagai Regency showed 

that learning still relies on textbooks without any student worksheets or cultural 

integration, and teachers are not familiar with the concept of ethnomathematics. Limited 

learning media make geometric transformation material difficult to teach, while students 

consider the learning monotonous, abstract, and lacking in context. This has prompted the 

development of ethnomathematics-based student worksheets using the Serampang Dua 
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Belas dance to improve understanding of rotation and the relevance of learning to local 

culture. 

 

3.1.2. Validity of Student Worksheets 

The LKPD validation was conducted by two subject matter experts and two media 

experts. The average assessment score was 89%, which is considered highly valid. The 

averaged assessment results are presented in Table 2. 

 

Table 2. Validation Results 

No. Validator Average Percentage 

1. Material 89% 

2. Media 88% 

Average Percentage 89% 

 

The aspects assessed include the suitability and accuracy of concepts, clarity of 

material, relevance to everyday life, accuracy of language, and suitability of media design 

(illustrations, layout, and text-image proportions). These results indicate that the LKPD is 

suitable as teaching material at the next stage.  

 

 

Figure 2. LKPD content 
 

Figure 2 shows one of the learning activities in the student worksheet that integrates 

the ethnomathematics of the Serampang Dua Belas dance and, after watching the 

Serampang Dua Belas dance video, makes it easier to understand the material on rotation. 

 

3.1.3. Practicality of Student Worksheets 

Practicality tests were conducted through questionnaires for teachers and students. 

The average assessment result was 89%, with a category of very practical. Teachers 

assessed the LKPD as practical, interesting, and helpful for the learning process, while 

students assessed the LKPD as easy to understand, visually appealing, and containing 

ethnomathematical elements that motivated them. This indicates that the LKPD is suitable 

for use in rotational learning. The averaged assessment results are presented in Table 3. 
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Table 3. Questionnaire Response Results 

No. Validator Average Percentage 

1. Teacher 90% 

2. Students 88% 

Average Percentage 89% 

Category Very Practical 

 

One example of an activity in this student worksheet that encourages students to 

discover the concept of rotation from the Serampang Dua Belas dance video that has been 

shown can be seen in Figure 3. 

 

 
 

Figure 3. Activity in the Student Worksheet 

 

Figure 3 shows that "Let's Identify" directs students to find mathematical concepts 

contained in the movement patterns of the Serampang Dua Belas dance. First, students are 

directed to watch a video of the Serampang Dua Belas dance so that they can answer the 

"Let's Identify" activity. After watching the video, students will find the rotation concept in 

the Serampang Dua Belas dance. 

 

3.1.4. Effectiveness of Student Worksheets 

The effectiveness of the student worksheets was measured through pre-test and 

post-test results in a large group trial (28 students). The results of the classical mastery 

assessment, which have been averaged, are presented in Table 4. 

 

Table 4. Classical Mastery Results 

No. Description Number of Students 

1. ∑ Students who passed 23 Students 

2. ∑ students 28 Students 

Classical Completion Rate of Students 82% 

 

The classical mastery results show that82% of students scored ≥ 75, exceeding the 

school's minimum passing grade. To reinforce the assessment, an N-Gain test was 

conducted to measure the improvement in students' conceptual understanding, as presented 

in Table 5. 
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Table 5. N-Gain Score 

No. Description Score 

1. Lowest N-Gain Score 0,26 

2. Highest N-Gain Value 1 

3. Average N-Gain Score 0,77 

4. Percentage of N-Gain Score 78% 

5. Effectiveness Category Effective 

 

In addition, the N-Gain analysis showed an average score of 0.00000.77, which 

falls into the high category [25], indicating a substantial increase in conceptual 

understanding. The distribution of N-Gain scores showed that most students were in the 

moderate to high category. The study results showed that the LKPD met the validity, 

practicality, and effectiveness criteria. These findings align with the research objectives: to 

produce theoretically appropriate learning products that can tangibly improve students' 

conceptual understanding. 

 

 

Figure 4. Average pre-test and post-test scores of students 

 

This graph shows an increase in the average score from 55 (initial test) to 82 (final 

test), indicating an increase in conceptual understanding after using the ethnomathematics-

based Serampang Dua Belas Dance Student Worksheet. 

 

 

Figure 5. Student N-Gain Categories 

0

10

20

30

40

50

60

70

80

90

Pre-Test Post-Test



               https://doi.org/10.58421/misro.v4i3.717 

 

926 

The graph shows that most students are in the medium-high category, which is 

indicated by the average N-Gain value of 0.77 (high category), which shows the 

effectiveness of LKPD in improving understanding of the concept of rotation. 

 

3.2.  Discussion 

This study shows that ethnomathematics-based student worksheets can improve 

students' conceptual understanding. In line with the research [21], ethnomathematics-based 

student worksheets make it easier for students to learn mathematics through cultural 

contexts that are familiar to them. The worksheet is ethnomathematics-based. Students can 

understand the concept of rotation implemented in the Tari Serampang Dua Belas student 

worksheet. In implementing this ethnomathematics-based student worksheet, students are 

assisted by watching a video of the Serampang Dua Belas dance, shown during class 

learning. Observing the Serampang Dua Belas dance encourages students to understand the 

rotation concept, as shown in Figure 6. 

 

 

Figure 6. Observing the movement patterns of the Serampang Dua Belas dance 

 

Figure 6 shows the researcher and students using the Serampang Dua Belas 

ethnomathematics-based student worksheet and observing movement patterns through 

video questioning. This student worksheet implements activities that are close to everyday 

life. In activity 1, students are invited to observe objects around them that contain rotation, 

as shown in Figure 5. 

 

 

Figure 7. Activities in the LKPD 
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Based on Figure 7, in activity 1, students are invited to observe objects they often 

encounter in their daily lives related to the concept of rotation as an initial trigger. With 

this, students will begin to be interested in discovering the mathematical concepts in these 

objects. During the use of this product, students are also guided in finding their own 

understanding and are allowed to ask questions during its use, as shown in Figure 8. 

 

 

Figure 8. Use of LKPD in researcher guidance 

 

The use of these student worksheets also remains under the supervision, guidance, 

and direction of teachers or researchers during the research period. These student 

worksheets can increase students' interest in learning because they are not monotonous, in 

line with research [26]. In activity 2, "Let's Explore," students began to relate the 

Serampang Dua Belas dance to understanding rotation. After watching the Serampang Dua 

Belas dance video, students were asked to answer questions. The students' answers can be 

seen in Figure 9. 

 

  
(a) (b) 

 

 

 
 

(c) (d) 

Figure 9. (a), (b), (c), (d) Students' answers 
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As seen in Figure 9, the students' answers show their ability to apply and relate the 

concept of rotation to their daily lives, such as in the Serampang Dua Belas dance pattern. 

[27] states that understanding the application of mathematical concepts in everyday life is 

important so that students can see the connection between the material they are learning. 

Emphasizing conceptual understanding can also help students apply mathematics in 

solving real-world problems. 

 

 
Figure 10. Students' answers in activity 5 

 

As seen in Figure 10, a question directs students to classify examples and non-

examples of rotation from the Serampang Dua Belas dance movements. From the students' 

answers, it can be seen that they can correctly identify examples and non-examples of 

rotation. This shows that the students have a good understanding of mathematical concepts. 

The research results determined that the student worksheets were effective [28]. The 

effectiveness of using the worksheets based on learning completeness reached 85% (score 

≥75), with a 57% increase in learning outcomes. LKPD is suitable for use in the classroom, 

in line with other ethnomathematics research showing 92–94% validity, reinforced by 

[29]'s findings of 87.3% for engklek-based LKPD. The study results indicate that the 

ethnomathematics-based LKPD for the Serampang Dua Belas dance can improve students' 

understanding of rotation. The circular movements of the dance provide a concrete 
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visualization of rotation, while the activity of watching videos provides a visual and 

kinesthetic learning experience that makes abstract concepts easier to understand. 

However, this study has limitations: a small sample size, involving only one school in one 

region, and a short trial period. The implication is that teachers can use locally-based 

worksheets to make learning more interesting and relevant, while curriculum developers 

can use them as an innovation in preparing teaching materials and teacher training. In the 

future, research can be expanded to other cultural contexts or different geometry materials 

to test its scalability and consistency of effectiveness. 

 

4. CONCLUSION 

The ethnomathematics-based worksheet for students on the Serampang Dua Belas 

dance has proven valid, practical, and effective in improving understanding of rotation. 

This research contributes to mathematics education by showing that integrating local 

culture can bridge abstract concepts to make them more concrete and contextual. This 

student worksheet can be implemented in the curriculum and serve as a reference in 

teacher training to develop ethnomathematics-based teaching materials. Its potential can 

also be expanded to other schools and regions by adapting it to local cultures and applying 

it to different geometry materials. 
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