
 
 
  

 

196 
 
 

p-ISSN: 2722-3523;  e-ISSN: 2721-9267 
SiPoSE, Vol. 6, No. 3, November 2025: 196-207 

©2025 Studies in Philosophy of  
Science and Education 

 

Studies in Philosophy of Science and Education 
Homepage: https://scie-journal.com/index.php/SiPoSE 
Email: sipose@scie-journal.com 

Studies in Philosophy of Science and Education 
https://scie-journal.com/index.php/SiPoSE 

 

E-LKPD Based on Ethnophysics "Siwalan Dawet Ice Making Process" to 

Improve High School Students' Learning Motivation  

A Rusmaya1, *N Suprapto1, B K Prahani1, E Hariyono1, H V Saphira2 
1Department of Physics, Faculty of Mathematics and Natural Science, Universitas Negeri Surabaya, Surabaya 60231, 

Indonesia  
2Departement of Digital Technologies for Learning, Faculty of the Arts, Social Sciences and Humanities, University of 

Wollongong, Wollongong NSW 2500, Australia 

Article Info  ABSTRACT  

Article history: 

Received June 24, 2025 
Revised July 4, 2025 
Accepted July 6, 2025 
Available Online 30 November 
2025 

Physics education often struggles to convey abstract concepts like 
static fluids, leading to low student interest and achievement. This 
study aims to develop an ethnophysics-based E-LKPD (Electronic 
Student Worksheet) that integrates physics with local culture, 
specifically the traditional process of making Siwalan dawet ice 
from Lamongan. The E-LKPD is designed to enhance learning 
motivation through an engaging, interactive edutainment 
approach. Using the ADDIE development model, only the Analyze, 
Design, and Development stages were conducted. This was due not 
only to time constraints but also because the research focused on 
product design and expert validation. Classroom implementation 
and evaluation were beyond the current research scope and are 
planned for future studies. Validation involved three expert 
lecturers who assessed presentation, content, and language using a 
Likert scale. Results indicated a very valid product, with an overall 
average score of 95.75% (presentation 91.75%, content 98.06%, 
language 97.22%). The E-LKPD was developed using the 
Liveworksheets platform, offering features like ElsQuiz, ElsAct, 
ElsLink, and ElsFo to promote interactivity and accessibility. 
Findings suggest that integrating ethnophysics and local culture 
into digital worksheets effectively improves student motivation in 
learning static fluid concepts. 
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INTRODUCTION 

Physics is among the disciplines in education that face significant challenges, particularly in 
responding to technological advancements and shifts in modern society. These challenges arise 
from the increasing need to grasp physics concepts in order to keep up with current 
developments. In today’s era, where technology plays a dominant role, mastering physics is 
essential for understanding new technologies and their practical applications in everyday life 
(Smaragdis et al., 2020). A major issue in physics education lies in the difficulty students often 
have in comprehending abstract ideas. These abstract concepts are not easily grasped, 
particularly when presented through static visuals, which can result in reduced interest and 
lower achievement in physics. 

Moreover, rapid technological progress requires that physics education continuously adapt 
by incorporating updated learning strategies. The integration of technology in physics 
instruction is growing in order to improve teaching effectiveness and enrich students’ learning 
experiences (Kim & Lee, 2020; Sari et al., 2021; Suprapto et al., 2024). Research by Enda (2023) 
highlights that successful learning heavily relies on students' learning motivation. The study 
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found that students with strong motivation are more capable of grasping concepts and 
completing tasks effectively (Janifa & Gokula Krishnan, 2015). 

One approach that can enhance learning motivation is the use of edutainment-based 
learning, which merges entertainment with educational content. This strategy aims to make 
learning more enjoyable and engaging, thereby increasing students’ interest in the subject. 
According to Johnson (2021) and Thuan (2025), edutainment has been shown to significantly 

boost students’ motivation and active participation in learning. 
Edutainment-based learning utilizes a variety of media formats, including videos, games, 

educational animations, simulations, and even virtual or augmented reality technologies (Safitri 
et al., 2023; Halim & Yusriati, 2022; Janifa et al., 2024; Yanto et al., 2024; Candra et al., 2024). For 
instance, the use of physics vlogs or educational videos has been found to boost student 
engagement and conceptual understanding (Leshty et al., 2024; Kozub et al., 2023). This method 
blends entertainment with academic tasks, creating a more dynamic and enjoyable learning 
environment. Additionally, it allows instruction to be tailored to students' individual learning 
styles, whether they are visual or auditory learners. Thompson (2023) found that students 
exposed to edutainment methods experienced significant improvements in both motivation and 
learning outcomes. 

Another strategy to support student motivation is through the use of Electronic Student 
Worksheets (E-LKPD). These tools have demonstrated positive effects in improving student 
performance across different levels and academic subjects (Fitriyah et al., 2024; Maharani & 
Hidayah, 2024; Alexon & Handayani, 2024; Deni & Masduki, 2023; Pratama & Widowati, 2022; 
Susanti & Widowati, 2022). E-LKPDs often include interactive features and digital resources, 
enabling students to access assignments and learning materials via electronic devices like 
laptops, tablets, or smartphones. A key benefit of E-LKPDs is their flexibility, allowing students 
to study anywhere and anytime (Yanto et al., 2024; Haryanto et al., 2020; Rahman et al., 2025; 
Sytynkova et al., 2025). These digital worksheets can also be adapted to meet diverse learning 
preferences and levels of difficulty. 

The development of E-LKPDs is increasingly important in modern physics education. As 
highlighted by Setyawan et al. (2024), incorporating local potential into instructional materials 
helps make learning more relevant. The ethnophysics approach, for instance, offers a 
meaningful strategy by blending physics with local wisdom and cultural practices. Several 
studies have confirmed that such a contextual approach can enhance students’ scientific literacy 
and engagement (Nuryatin et al., 2024; Alexon et al., 2025; Rizki et al., 2025; Misbah et al., 2021). 
Through this lens, students can better relate physics to their everyday experiences by 
connecting it to familiar cultural contexts (Syahda & Deta, 2023; Aziziha et al., 2022; Saputri et 

al., 2024; Zateri et al., 2024).  
The abstract and complex static fluid material in physics is relevant for the development of 

ethnophysics-based E-LKPD. By integrating physics concepts with local cultural contexts, E-
LKPD can make it easier for students to understand physics concepts related to everyday 
phenomena and appreciate local wisdom in their culture (Winarto et al., 2025). The 
development of ethnophysics-based E-LKPD also aims to promote cultural diversity and local 
wisdom in physics learning, provide a sense of pride in students' cultural heritage, and 
appreciate cultural diversity, which is important in multicultural education in the era of 
globalization (Riski et al., 2022; Putra et al., 2023). Prior research has explored similar models 
through ethnoscience-enhanced worksheets and simulations to improve student engagement 
(Nisa’ et al., 2024; Dewi et al., 2024). 

Lamongan is one of the areas in East Java that is rich in local wisdom, including in terms of 
culinary culture. Es dawet Siwalan is one of Lamongan's popular culinary specialties and has 
cultural values implied in it (Widiastuti et al., 2020). Made from natural ingredients such as 
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dawet, palm sugar, coconut milk, and pieces of ice Siwalan, this drink not only offers culinary 
pleasure but also reflects local wisdom in utilizing available natural resources (Hafied, 2018). 

Physics learning faces the challenge of making abstract concepts more concrete and easier 
for students to understand. In this context, static fluid material was chosen because of its 
relevance to everyday natural phenomena that can be connected to the local wisdom of the 
Lamongan community through es dawet Siwalan. Physics concepts such as pressure, force, and 
density in static fluid can be explained through analogy with the process of making and the 
properties of es dawet Siwalan. For example, the concept of pressure in static fluids can be 
illustrated by pressing Siwalan ice on dawet in a glass, making it easier for students to 
understand the material in a concrete way. 

The results of online interviews with students of SMAN 3 Lamongan revealed that they 
considered physics lessons quite difficult and less interesting. They felt that physics involved 
too many formulas and was less relevant to everyday life. In addition, physics lessons in 
schools are rarely associated with the local culture of Lamongan, and there is no ethnophysics-
based E-LKPD used. These factors can be one of the causes of the average physics score being 
lower than other subjects, especially in the field of science. 

Based on the background above, this study was conducted to develop an Electronic Student 
Worksheet (E-LKPD) based on ethnophysics and test the validity of the E-LKPD to increase 
students' learning motivation in static fluid material using the independent curriculum. The 
focus of this study is the application of ethnophysics concepts related to local culture so that 
learning becomes more interesting and relevant for students. The formulation of the problem in 
this study is how is the validity of the E-LKPD developed based on the ethnophysics of the 
process of making Siwalan dawet ice to increase the learning motivation of high school students 
in the static fluid material? 

RESEARCH METHOD 
This study aims to develop an E-LKPD based on ethnophysics in the process of making dawet 
Siwalan to increase students’ learning motivation in static fluid material. The development 
process follows the ADDIE model (Analyze, Design, Development, Implementation, 
Evaluation) (Widiana et al., 2019). However, this research focuses on the first three stages, 
namely Analyze, Design, and Development. 
 The product developed is an ethnophysics-based Electronic Student Worksheet (E-LKPD) 
that contextualizes the traditional process of making Siwalan dawet ice to enhance students’ 
motivation in learning static fluid concepts. The development process in this study was carried 
out through the first three stages of the ADDIE model: Analyze, Design, and Development. The 
final two stages, implementation and evaluation, were not conducted due to time constraints 
but are planned for future research. A visual representation of the ADDIE model as applied in 
this study is presented in Figure 1. 

 

 
Figure 1. ADDIE development model stages 

https://doi.org/10.46627/sipose.v6i3.666
https://scie-journal.com/index.php/SiPoSE


E-LKPD Based on Ethnophysics "Siwalan Dawet Ice Making Process" to Improve High School Students' Learning 

Motivation  

https://doi.org/10.46627/sipose.v6i3.666  

 

199 
 

 

Studies in Philosophy of Science and Education 
https://scie-journal.com/index.php/SiPoSE 

 

 The first phase, analysis, involved several steps such as curriculum mapping, student 
analysis, concept breakdown, task examination, and the formulation of learning objectives. The 
second stage, design, included compiling the E-LKPD using the Liveworksheets platform based 
on findings from the analysis. The third phase, development, was conducted at the Physics 
Department, Faculty of Mathematics and Natural Sciences, Surabaya State University. This 
phase also utilized support from Liveworksheets. The validation process involved three expert 
validators and included revisions based on their feedback to ensure the worksheet’s quality. 
The validation instrument was a sheet assessing three dimensions: content, presentation, and 
language, evaluated using a Likert scale. The results are reported in Table 1. 
 

Table 1. Likert scale (Riduwan, 2012) 
Scale Value Evaluation 

1 Not Good 

2 Quite Good 

3 Good 

4 Very Good 

 

The research data was then analyzed using the formula: 

Percentage (%) = 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑐𝑜𝑟𝑒𝑠 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒
 × 100…(1) 

The learning device is declared valid or feasible if the percentage score is > 61% with the data 
interpretation listed in Table 2. 
 

Table 2. Score interpretation criteria (Riduwan, 2012) 
Percentage Score Category 

0%-20% Very less 
21%-40% Less 
41%-60% Enough 
61%-80% Valid 
81%-100% Very valid 

RESULTS AND DISCUSSION 
The research led to the development of an E-LKPD that integrates ethnophysics by combining 
static fluid concepts with the local context of the Siwalan dawet production process in 
Lamongan. The worksheet was developed using the first three stages of the ADDIE model: 
Analyze, Design, and Development. Each phase was carefully executed to ensure that the 
resulting E-LKPD met the needs of students and aligned with the Merdeka Curriculum’s vision 
of contextual, meaningful, and student-centered learning. 

The integration of ethnophysics aims to make abstract scientific concepts easier to relate to 
by connecting them with students’ everyday experiences and cultural heritage. This method is 
supported by Setyowati et al. (2025) and Fakhriyah et al. (2025), who found that embedding 
local cultural content into science education can improve both engagement and comprehension. 

Analysis  
The analysis stage includes problem identification, curriculum review, and student needs 
assessment. The results of observations and interviews conducted at SMAN 3 Lamongan 
showed that physics learning, especially in statistical fluid material, is still dominated by 
conventional methods such as lectures and group discussions. This method is considered 
unable to stimulate critical thinking and encourage active student participation. Teachers also 
stated that the use of contextual learning media, especially those containing local cultural 
elements, is still rare. 

https://doi.org/10.46627/sipose.v6i3.666
https://scie-journal.com/index.php/SiPoSE


E-LKPD Based on Ethnophysics "Siwalan Dawet Ice Making Process" to Improve High School Students' Learning 

Motivation  

https://doi.org/10.46627/sipose.v6i3.666  

 

200 
 

 

Studies in Philosophy of Science and Education 
https://scie-journal.com/index.php/SiPoSE 

 

 In accordance with the Merdeka curriculum, which emphasizes relevant and contextual 
learning, this study uses a culture-based learning approach through ethnophysics. Similar 
approaches have been successfully applied in mathematics education using ethnomathematics 
to contextualize abstract concepts (Setyowati et al., 2025; Fakhriyah et al., 2025). 
 To further determine student needs, a questionnaire was distributed to 36 students in 
grades XI-7. The results showed that 94% of students supported the use of ethnophysics-based 
E-LKPD, while 83% of students felt that the previous learning media were less interactive and 
relevant. In addition, 88% expressed greater interest when physics concepts were linked to 
common cultural practices. These findings highlight the need for innovative, interactive, and 
culturally relevant learning tools. 

Design 

At this stage, the structure and layout of the E-LKPD were carefully planned. The learning 
objectives were aligned with the curriculum and focused on enhancing students' critical 
thinking skills in understanding static fluid concepts. The content was developed by integrating 
ethnophysics elements with the physics material, supported by various media elements. 
 Visual designs were created using Canva to ensure an attractive layout, while the digital 
format was built using the Liveworksheets platform to provide interactivity. The use of digital 
platforms in learning materials has been shown to enhance student motivation and problem-
solving skills (Nasrullah et al., 2025; Kurniawan et al., 2025; Asrizal et al., 2025). This platform 
allows online access and includes features that promote student engagement and enable 
teachers to monitor student progress.  
 

  
Figure 2. Display of E-LKPD cover based on 

the ethnophysics of the process of making 
Siwalan dawet ice. 

Figure 3. Display of E-LKPD learning activity 
page based on the ethnophysics of the process 

of making Siwalan dawet ice. 
 
E-LKPD based on the ethnophysics of the process of making Siwalan dawet ice on static 

fluid material has several features designed to help students in the learning process, with the 
hope of increasing their learning motivation. The features available in this E-LKPD include 
ElsQuiz, ElsAct, ElsLink, and ElsFo. An explanation of each of these features can be found in 
Table 3. 

 
 
 
 

https://doi.org/10.46627/sipose.v6i3.666
https://scie-journal.com/index.php/SiPoSE


E-LKPD Based on Ethnophysics "Siwalan Dawet Ice Making Process" to Improve High School Students' Learning 

Motivation  

https://doi.org/10.46627/sipose.v6i3.666  

 

201 
 

 

Studies in Philosophy of Science and Education 
https://scie-journal.com/index.php/SiPoSE 

 

Table 3. Features in E-LKPD based on ethnophysics of the process of making Siwalan dawet ice. 

Name Appearance Deskription 

ElsQuiz 

 

This feature provides questions to test students' 

understanding of physics concepts in static fluid 

material. 

ElsAct 

 

This feature contains demonstration observation 

activities in the process of making Siwalan dawet 

ice. 

ElsLink 

 

This feature provides a website link that can be 

used by students to access the Virtual Lab. 

ElsFo 

 

This feature provides general information about 

how physics concepts are applied in making 

Siwalan ice dawet in everyday life. 

Development 
Electronic Validity of Student Worksheets The development of E-LKPD based on the 
ethnophysics of the process of making Siwalan ice dawet was validated by three lecturers from 
the Physics Department, Faculty of Natural Sciences, Surabaya State University. They assessed 
three important aspects, namely presentation, content, and language. The results of the validity 
analysis of E-LKPD are presented in Table 4. 
 

Table 4. Results of electronic validation of student worksheets (E-LKPD) 

No Component 
Validator 

Average 
1 2 3 

A. Presentation 
1. Electronic Access to Student Worksheets 4 4 4 4 

2. 
Suitability of the appearance of the E-LKPD cover 
with the content of the material 

4 3 4 3,67 

3. Layout Quality 4 3 4 3,67 
4. Image Quality 3 3 3 3 
5. Completeness of the E-LKPD section 4 4 4 4 

Percentage of validation on the language criteria 91,75% 
Category Very Valid 

B. Content 

6. 
Suitability of the E-LKPD content with the static 
fluid material 

3 4 4 3,67 

7. 
Suitability of the concept with the independent 
curriculum 

4 4 4 4 

8. 
Suitability of the material with the ethnophysical 
concept of the process of making Siwalan dawet ice 

4 4 4 4 

9. 
Suitability of E-LKPD to foster student learning 
motivation 

4 4 4 4 

Validation percentage on content criteria 98,06% 
Category Very Valid 

C. Language 
10. Language suitability 4 3 4 3,67 
11. Use of terms 4 4 4 4 
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No Component 
Validator 

Average 
1 2 3 

12. Quality of identity and information sources 4 4 4 4 
Validation percentage on language criteria 𝟗𝟕, 𝟐𝟐% 
Category Very Valid 
Overall validation percentage  95,75% 
Category  Very Valid 

 
The ethnophysics-based E-LKPD on the Siwalan dawet-making process was rated as highly 

valid. As shown in Table 4, following criteria by S. Safitrawati (2004), a valid LKPD must fulfill 
three main requirements: didactic, construction, and technical aspects. Didactic validity ensures 
learning is effective, construction pertains to layout and structure, and technical validity 
involves adherence to correct formatting and language use. 

The following figures and graphs present the validation scores for each component. The 
didactic aspect scored 98.06%, the construction 97.22%, and the technical 91.75%. These results 
demonstrate that the E-LKPD met the standards required in all three categories. 

 

 
Figure 4. E-LKPD validation results graph 

 
In terms of presentation, as seen in Table 4, E-LKPD displays a cover that reflects the 

content of the material and uses images to motivate students. Electronic presentations can also 
increase student motivation and activeness during learning. According to Kurniasih (2014), the 
presentation of teaching materials must be carried out systematically, interestingly, 
challengingly, and using scientific and formal language. This is supported by Pertiwi (2021), 
who emphasized that images in teaching materials should motivate students in the learning 
process. In terms of presentation, the developed E-LKPD obtained a score of 91.75%, which is 
included in the very valid category. However, the validator provided comments and 
suggestions regarding several images that were of poor quality, as shown in Figure. The images 
in E-LKPD are digital photos taken with a cellphone camera and from journals or the internet. 
According to Advernesia (2023), the optimal size for images in blog posts is 1200px x 630px 
with a resolution of 72 dpi. Before being converted to Liveworksheets, the images in E-LKPD 
had a resolution of around 85 dpi and were of good quality. However, after being converted to 
Liveworksheets, the image quality decreased slightly. To overcome this problem, it is 
recommended to upload images to Google Drive so that the quality is maintained properly. 
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Figure 5. Image quality before being converted 

into liveworksheets 

Figure 6. Image quality after being converted 
into liveworksheets 

 
Table 4 shows that the content aspect obtained a score of 98.06%, which is categorized as 

very valid. This indicates that the content of the E-LKPD developed is in accordance with the 
independent curriculum and the concept of ethnophysics in the process of making Siwalan 
dawet ice on static fluid material. With ethnophysics, students can learn local wisdom and 
Indonesian culture and increase their sense of nationalism. The validator provided several 
comments and suggestions on the content aspect, namely that the flow of learning objectives 
does not need to be included in the E-LKPD, only the learning achievements and learning 
objectives. In addition, learning objectives should be formulated using the ABCD method 
(Audience, Behavior, Condition, and Degree). Learning objectives are very important because 
they are useful in evaluating learning outcomes. Hamzah (2008) stated that formulating 
learning objectives using the ABCD method is the most effective. Based on the validator's 
suggestions, the solution is to improve learning objectives with the ABCD method. 

Furthermore, the linguistic aspect includes several important elements, such as the use of 
good and correct Indonesian, the selection of appropriate and easy-to-understand terms, and 
the use of simplified sentences. This is very important to ensure that the material presented can 
be easily understood by students. The use of good and correct language in teaching materials is 
very important to facilitate students' understanding of the material being taught. 

The assessment in Table 4 shows a score of 97.22%, which is included in the very valid 
category. This score shows that the language of the E-LKPD that was developed has met all the 
elements and requirements needed for a good E-LKPD. This high score indicates that the 
language used in the E-LKPD has been adjusted to the level of understanding of students. The 
selection of appropriate terms and the use of simple sentences greatly affect the level of student 
understanding. Therefore, it can be concluded that the linguistic aspects of the E-LKPD are not 
only in accordance with good and correct linguistic standards but are also able to simplify 
complex concepts to be easier to understand. This is very important to maximize the learning 
process and ensure that learning objectives can be achieved effectively. Magdalena (2020) stated 
that the use of simple and easy-to-understand language in teaching materials can increase the 
effectiveness of learning and increase students' learning motivation. 

 
CONCLUSION  
Based on the research and analysis that has been done, it can be concluded that the 
development of E-LKPD based on the ethnophysics of the process of making Siwalan ice dawet 
to improve the learning motivation of high school students on static fluid material is said to be 
very valid. The validity of E-LKPD in terms of presentation, content, and language reached 
91.75%, 98.06%, and 97.22% respectively, indicating a very high level of validity. The impact of 
this finding is that the application of the concept of ethnophysics in physics learning can be an 
effective strategy to increase students' interest and motivation to learn. The suggestion for this 
study is to test E-LKPD based on ethnophysics on a number of high school students to measure 
its practicality and effectiveness in learning and its impact on their learning motivation. In 
addition, a more in-depth evaluation of the use of E-LKPD on teachers and student responses 
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also needs to be done. By considering these suggestions, further research is expected to provide 
more comprehensive insights into the potential and effectiveness of using E-LKPD based on 
ethnophysics in improving students' learning motivation. 
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