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1. Introduction 

 

Local wisdom, encompassing traditional knowledge developed from environmental experiences and conditions, is 
increasingly important in education because of its ability to create a contextual and inclusive understanding of science. Unlike 
scientific methodologies, the integration of the two can enrich the understanding of environmental issues and increase student 
participation in learning (Baptista & El-Hani, 2009; Fackler, 2021; Ferguson, 2022; Irzik & Nola, 2007; King & Achiam, 2017; 
Thiele et al., 2016; Wilson, 2018). Research shows that incorporating elements of local culture can foster environmental 
awareness and build students' character (Asrial et al., 2021; Citra et al., 2023; Fernando & Yusnan, 2022; Hidayat & Yatminiwati, 
2023; Uge et al., 2019; Widana et al., 2023). 

Through the motives of Sasirangan, students can learn much about plant morphology, especially that of typical plants 
in Kalimantan. The motifs not only depict the beauty of the culture but also serve as a medium to introduce students to the 
biodiversity of the region. The natural dyes used in Sasirangan, which are obtained from various parts of the plant's body, 
provide a deeper understanding of the relationship between humans and nature. Therefore, Sasirangan is important in the 
context of local education as one of the superior cultural products that must be maintained. It is hoped that by utilizing 
Sasirangan in learning, students will be more concerned about the preservation of local culture and their natural diversity. 

Indonesia, with its diverse cultural richness, has great potential to integrate local wisdom in education, one of which is 
through Sasirangan cloth in South Kalimantan. This fabric has high cultural value, but its use in education, especially in 
connecting its motifs with biology, is still limited. The lack of Sasirangan-based digital learning resources hinders students' 
understanding of science and preservation of local culture. 

Abstract This study presents the development and evaluation of Sasirangan Verse, a culturally responsive digital learning 
tool that integrates local wisdom into biology education. Drawing on the rich cultural heritage of Sasirangan cloth from 
South Kalimantan, the tool links traditional motifs and natural dyes with core biological concepts, such as biodiversity, 
morphology, and classification. This integration aims to foster scientific understanding while cultivating students’ 
appreciation for local culture. The development process followed the ADDIE model (Analyze, Design, Develop, Implement, 
Evaluate), ensuring a systematic and iterative approach to content creation and refinement. Validation was conducted 
through expert assessments involving biologists, media designers, and linguists, alongside Likert-scale questionnaires 
distributed to 50 biology teachers and 100 senior high school students. The tool achieved high validity across content, 
language, and instructional design, with Content Validity Index (CVI) scores of ≥ 0.90 and Item Objective Congruence (IOC) 
scores exceeding 0.80. Practicality tests revealed positive reception from both teachers and students, with inclusive usability 
across gender, age, and academic backgrounds. The effectiveness of Sasirangan Verse was measured through pretest and 
posttest assessments, which showed a significant increase in students’ cognitive learning outcomes—from an average 
pretest score of 41.27 to a posttest score of 68.96. The resulting Cohen’s d value of 3.45 indicates a very large effect size, 
demonstrating the tool’s substantial educational impact. Beyond improving academic achievement, Sasirangan Verse 
enhanced student engagement, scientific literacy, and cultural identity through its interactive and contextually meaningful 
design. The results underscore the transformative potential of integrating digital technologies with indigenous knowledge 
in science education. Future research should explore expanding the tool's accessibility and incorporating advanced features 
such as augmented reality to further enrich the learning experience and ensure scalability across diverse educational 
settings. 
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In the digital age, learning technologies such as mobile apps and augmented reality can improve the understanding of 
biology (Arbuzova et al., 2023; Gould et al., 2019; Metcalf et al., 2023), but they are rarely used to connect science education 
with cultural literacy. Sasirangan-based learning media can provide dual benefits, enhance scientific understanding and 
strengthen students' connection with their culture. 

Although research on education based on local wisdom has developed (Fernando & Yusnan, 2022; Hidayati et al., 2020; 
Sudjarwo et al., 2018), the potential of the Sasirangan fabric as a digital learning medium has not been widely explored. The 
information gap regarding the symbolism of the motive and its relevance to biology limits its educational potential. Sasirangan 
Verse, as a digital medium, connects Sasirangan motifs with biological concepts, providing a meaningful learning experience 
that enhances students' cognitive skills and cultural awareness. This approach is in line with global trends emphasizing culture-
based pedagogy and digital innovation(Amirseit et al., 2024; Bonorden & Papenbrock, 2022; Koreneva et al., 2023; Labak & 
Blazetic, 2023; Nebres, 2024). 

This research focuses on validating and evaluating the effectiveness of Sasirangan Verse as a digital learning tool, with 
the aim of measuring its validity, practicality in the classroom, and impact on students' cognitive understanding. Its contribution 
is important in integrating local cultural wisdom with modern learning and supporting cultural preservation. Therefore, this 
study aims to (1) develop a digital learning tool that integrates Sasirangan motifs with biology concepts; (2) validate its content, 
language, and instructional design through expert review; (3) evaluate its practicality among teachers and students; and (4) 
examine its effectiveness in improving students’ cognitive learning outcomes. Contribution to the literature: This research 
integrates Sasirangan local wisdom in biology learning, creating an inclusive and contextual education. Sasirangan Verse 
increases student engagement and science literacy and strengthens their cultural identity. 
 

2. Materials and methods 
 

This research uses the research and development (R&D) method with the ADDIE (Analyze, Design, Develop, Implement, 
Evaluate) model to design Sasirangan versus digital learning media. This model was chosen because it is systematic, adaptive, 
and in accordance with local cultural values (Dakhi et al., 2023). The ADDIE model consists of five main stages (Branch, 2009) 
that have been applied in the development of teaching materials (Drljača et al., 2017) and electronic content that is proven to 
be valid (Muruganantham, 2015). The iterative process allows for continuous evaluation to improve the quality of learning 
(Turnbull et al., 2023) and integrate local culture (Maryati et al., 2023). By utilizing Sasirangan motifs in biology learning, this 
model connects culture with pedagogical standards in education (Arbuzova et al., 2023; Bonorden & Papenbrock, 2022; Nebres, 
2024). The flexibility and credibility of this model have been widely recognized (Dhana et al., 2024; Warmi et al., 2024). 
 

2.1. Research Design  

 

This research aims to integrate the Sasirangan fabric as a representation of local wisdom in digital learning media that 
support biology learning. The focus of this research is to connect Sasirangan motifs with biological concepts, such as 
biodiversity, morphology, and classification. The ADDIE model provides a structured approach for developing learning media 
that is not only effective in an academic context but also rich in cultural elements. This design aims to create a more holistic 
learning experience by linking Sasirangan cultural values with the biological context. 

 

2.2. Development process 
 

The first stage in development is analysis, which aims to identify the needs of students and teachers in learning, 
especially the limitations of media that connect local wisdom with scientific concepts. This analysis was carried out on the basis 
of previous studies that highlighted the importance of local wisdom to improve the quality of education (Ferguson, 2022; King 
& Achiam, 2017). This analysis revealed that there was a gap in the integration of Sasirangan motifs with biology learning, as 
well as a lack of interactive digital media that was relevant to culture (Ramdiah et al., 2024). 

At the design stage, Sasirangan motifs are combined with biological concepts to produce interesting and educational 
content. The visual design focuses on the relationship between the Sasirangan motif and its biological classification, whereas 
the app's interface is designed to be user friendly and interactive. Research on educational technology also contributes to the 
development of this design so that the resulting platform is pedagogically effective and able to increase students' interest in 
learning (Gould et al., 2019; Koreneva et al., 2023). 

In the development stage, the Sasirangan Verse prototype was developed by involving biologists, media designers, and 
linguists. This collaboration between fields aims to ensure the quality of media and its conformity with educational standards. 
The development of this media went through a rigorous validation process involving nine experts, including three biologists, 
three media design experts, and three linguists. These experts evaluate scientific accuracy, curriculum suitability, and design 
that supports learning objectives. Validation is carried out via the Likert scale to ensure a quantitatively robust evaluation 
(Fackler, 2021; Thiele et al., 2016). The content developed is based on previous research that examines the relationships among 
motifs, classifications, natural dyes, and the relationships of local flora and fauna with biological principles (Ramdiah et al., 
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2024). This approach offers innovation in integrating local culture with science education (Metcalf et al., 2023; Usmeldi & 
Amini, 2019). 
 

2.3. Implementation 
 

Sasirangan Verse was piloted on a limited scale in South Kalimantan, involving students and teachers. Teachers act as 
facilitators who introduce the Sasirangan Verse in classroom activities, whereas students interact with the platform to explore 
the relationships between Sasirangan motifs and biological concepts. This implementation aims to evaluate the effectiveness 
of media in supporting the learning process, increasing student engagement, and strengthening students’ understanding of 
scientific and cultural materials (Arbuzova et al., 2023; Wilson, 2018). 
 

2.4. Evaluation 
 

The evaluation of the ADDIE model aims to maintain regularity and ensure the efficiency of the development process 
with quality results. Evaluations are carried out at each stage to ensure smoothness and continuity. At the analysis stage, the 
evaluation includes a curriculum that contains material on biodiversity, morphology, and classification of living things, as well 
as the availability of digital-based learning resources and students' conservation attitudes (Ramdiah et al., 2024). At the design 
stage, the evaluation includes the integration of Sasirangan motifs in Sasirangan Verse, including motifs, natural dyes, 
morphology, and classification. The development stage involves evaluating media suitability on the basis of expert assessment, 
student response, and teacher response. At the implementation stage, the evaluation measures the validity, practicality, and 
effectiveness of the application of Sasirangan Verse in biology learning. The overall evaluation serves to assess the feasibility 
of Sasirangan Verse on the basis of its validity (expert assessment), practicality (student and teacher responses), and 
effectiveness (effect size (Eta Squared)). 
 

2.5. Participant 
 

The study involved a wide range of participants, including experts, students, and teachers. Three subject matter experts 
(biologists, educational practitioners, and cultural experts), three media design experts, and three linguists were involved in 
the validation of the Sasirangan Verse design. Fifty biology teachers from the Banjarmasin Teacher Commitee (MGMP) gave 
responses regarding the practicality of this media in the trial. A teacher is responsible for the implementation of the product 
in a pilot study, teaching biodiversity material via Sasirangan Verse. The other participants were 100 students from State Senior 
High School (SMAN) 1 Banjarbaru, who gave feedback regarding the practicality and effectiveness of this media. The following 
is the age distribution of the students: 14 years = 3 (3%), 15 years = 84 (84%), and 16 years = 13 (13%). There were 34 males 
(34%) and 66 females (66%). Furthermore, with respect to the favorite subject, the percentage of science students was 39%, 
and the percentage of social studies was 61%. 
 

2.6. Instruments and Data Collection 
 

The research instruments include Sasirangan Verse, guidebooks, motif cards, and validation assessment sheets for 
material, media, and language experts. Practice test questionnaires for teachers (23 items) and students (21 items), LKS-
integrated teaching modules, and test questions for effectiveness tests were used to collect data related to accessibility, ease 
of use, and relevance of content to biological materials. Effectiveness testing was carried out with a pretest and posttest to 
evaluate the development of cognitive learning outcomes in 100 students of SMAN 1 Banjarbaru after using Sasirangan Verse. 
 

2.7. Data analysis 
 

Data collected during validation, practicality tests, and effectiveness tests were analyzed to assess the quality and 
impact of Sasirangan Verse. Descriptive statistics are used to interpret feedback from teachers and students. Effectiveness 
tests via pretest and posttest were analyzed with one-way ANOVA to measure the significance of cognitive improvement, with 
a significance level of p < 0.05. Effect size (Eta Squared) is used to measure the impact of learning, where a high score indicates 
substantial educational benefits (Arbuzova et al., 2023; Gould et al., 2019; Labak & Blazetic, 2023; Permatasari et al., 2021). 
 

3. Results 
 

The implementation and evaluation of Sasirangan Verse were carried out through a series of validation, practicality, and 
effectiveness tests. This evaluation assesses the feasibility of the tool as a digital learning medium that integrates cultural 
heritage with biology education. The results of the evaluation revealed important findings related to their validity, practicality, 
and impact on cognitive learning outcomes. 
 

3.1. Validation 

 

The results of the validation of the learning media products are shown in Table 1. 
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Table 1 Results of the Validation of Sasirangan Verse. 

No Description CVI IOC Cut of value 

1 The results of validation of Sasirangan verse by media experts: 
Aspects of feasibility as learning media 

Practical aspects 
Media aspects 

0.9 0.81 CVI = ≥0.9 (Valid) 
IOC = ≥0.8 (Valid) 

 

2 Language expert validation results: 
Language clarity and simplicity 

Cultural and contextual appropriateness 
Language proficiency alignment 

Scientific accuracy 

1.0 1.0 

3 Validation results on teaching modules: 
Aspects of suitability with the teaching module 

Aspects of support for learning objectives 
Material aspects 

Aspects of caring for local wisdom 

0.95 0.95 

 

The validation results revealed that the teaching materials had excellent validity, with high content validity index (CVI) 
and item objective congruence (IOC) values. In terms of the media aspect, which includes feasibility, practicality, and media 
elements, the CVI value of 0.90 and IOC of 0.81 indicate that these learning media are effective and relevant, although there is 
still room for improvement. Language validation revealed perfect results, with CVI and IOC values of 1.0 each, indicating that 
clarity, simplicity, cultural appropriateness, and scientific accuracy were met without revision. Teaching modules that include 
curriculum conformity, learning objectives, and strengthening local wisdom obtained CVI and IOC scores of 0.95, which is highly 
relevant for supporting learning and local cultural integration. Overall, this teaching material provides a solid foundation for 
application in learning, improving students' understanding of the local cultural context, especially Sasirangan. 

The Sasirangan Verse validation shows a high level of validity in the content, language, and teaching modules. This 
validation process confirms that Sasirangan Verse is effective as a learning medium despite the opportunity for improvement 
in its practicality. These findings are in line with previous research that emphasized the importance of the relevance of learning 
media in determining its success (Iryani et al., 2023; Kamilah et al., 2023; Lumowa & Kurniawati, 2020). Sasirangan's universal 
design supports the active participation of all parties, as evidenced by impeccable language validation results, encompassing 
clarity, simplicity, cultural relevance, and scientific compatibility. In conclusion, Sasirangan Verse is effective as a tool for 
teaching biology and preserving local culture. The use of engaging and interactive media has the potential to increase student 
motivation and create an inclusive learning environment (Fadhilah et al., 2023; Herlinda et al., 2020; Rahmat et al., 2019; 
Turchyn et al., 2023). 

With strong validation, Sasirangan Verse has the potential to become a culture-based digital learning model, making a 
significant contribution to the development of more adaptive and contextual local education. This medium, which integrates 
local wisdom, provides culturally relevant educational experiences and enhances students' appreciation of cultural heritage, 
creating meaningful learning. According to Yeni & Dilfa (2022), culture-based media can increase motivation and enrich 
students' learning experience. Moreover, Mishra et al. (2020) stated that integrating local cultural and contextual elements in 
learning materials makes content more relevant and engaging and increases inclusivity. The results of this media development 
can be seen in Figure 1. 
 

 
Figure 1 Sasirangan versus digital media display. 

https://www.malque.pub
https://www.malque.pub/ojs/index.php/msj
https://doi.org/10.31893/jabb.21001


 
5 

 

  

 

Ramdiah et al. (2026) 

https://www.malque.pub/ojs/index.php/msj 

 

 

3.2. Practicality test 

 

The practical test of the learning model involved teachers and students as respondents. The assessment for teachers 
uses a rubric consisting of 23 items, whereas the assessment for students uses a rubric with 21 items. Data analysis was 
conducted to assess the difference in scores based on gender and age group for teachers, as well as gender and majors (science 
and social studies) for students. The purpose of this analysis was to evaluate how the learning model is applied by users with 
different backgrounds, providing an overview of the model's flexibility and usefulness in a variety of contexts. The results of 
the practicality test for teachers are shown in Figure 2. 
 

 
Figure 2 Model practicality test results for teachers. 

 

The results of the analysis shown in Figure 2 reveal no significant differences between men and women in their 
responses to all statements. Although there was variation in the average response between men and women on some items, 
the t test revealed that the difference was not statistically significant (p > 0.05). This suggests that male and female 
perceptions of this model tend to be uniform, without gender bias. Therefore, this model is equally acceptable for both 
genders, ensuring its relevance in the context of gender diversity. In addition, there was no significant difference between 
the young (young) and adult (adult) age groups in their responses to the given statements (p > 0.05), suggesting that both 
groups had similar perceptions of this model. These findings indicate that this model is well accepted by both age groups in 
the absence of significant bias. A practicality test was also carried out on the students, the results of which are shown in 
Figure 3. 

 

 
Figure 3 Practicality test results for students. 
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Figure 3 shows that the developed model is well received by various groups on the basis of gender and academic major. 
For male and female students, most of the items showed no significant differences, which suggests that the perceptions of 
these models are similar, allowing for their inclusive use without gender bias. However, two items (Item 6 and Item 16) showed 
significant differences, with male students feeling more motivated to be actively involved in learning and better understanding 
the morphology of the objects represented by Sasirangan motifs. Similar findings were also observed in students from science 
and social studies majors, where the majority of the items had similar perceptions. Nonetheless, Item 11 and Item 13 differ 
significantly, with science students giving higher ratings to elements of local wisdom, scientific classification, and involvement 
in biological projects. These differences provide insights for model development, especially in increasing the involvement of 
female students and social studies groups. Overall, the model remains relevant, inclusive, and flexible, which validates its 
success in supporting learning, which includes gender diversity and diverse academic backgrounds. 
 

3.3. Effectiveness Test 

 

The model is applied in the classroom to assess the effectiveness of the developed learning model, with success 
indicators measured through pretest and posttest. This test aims to evaluate the impact of the model on student learning 
outcomes. Learning outcome data were analyzed via descriptive analysis to determine the distribution, shift, and increase in 
student scores from pretest to posttest, as presented in Figure 4. 

 
Figure 4 Descriptive Analysis of Student Learning Outcomes. 

 

Figure 4 shows a significant improvement in learning outcome scores after the intervention, which is illustrated through 
three visualizations: a dot plot, a violin plot, and a box plot. In the dot plots, the posttest scores are consistently higher than 
the pretest scores are, with a wider spread indicating improvement variations. The violin plot shows a wider distribution on 
the posttest, with a higher median, signifying an improvement in overall student performance. The box plot reinforces these 
findings, showing significant shifts in the upper, median, and lower quartiles between the pretest and posttest, reflecting 
significant improvements in the student group. The average pretest score increased from 41.27 to 68.96 on the posttest, 
confirming the positive impact of the intervention on learning outcomes. The results of further analysis confirmed that this 
treatment was effective in improving student learning outcomes, which was supported by the one-way ANOVA test and 
Cohen's d value used to measure the magnitude of the effects of the treatment. The results of the statistical test can be seen 
in Table 2. 
 

Table 2 Results of one-way ANOVA. 

 Sum of Squares Df Mean Square F Sig. Cohen's d 

Between Groups 38336.805 1 38336.805 595.64 0.000 3.45 
Within Groups 12743.55 198 64.3614 
Total 51080.355 199  
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The one-way ANOVA results presented in Table 2 revealed significant differences between the pretest and posttest 
groups (p < 0.001). The effect of the intervention on further improvement in learning outcomes was supported by Cohen's d 
value of 3.45, which was significant on the basis of the interpretation of standard effect measures. Thus, these findings suggest 
that the intervention significantly improved student learning outcomes and that the differences between the pretest and 
posttest groups have a substantial practical impact. These data reflect the strong effectiveness of the treatment in the student 
group. 
 

4. Discussion 
 

Figure 2 shows significant differences in teacher responses by gender and age, which may be influenced by several 
factors. The design of this learning model focuses on inclusivity and adaptability, allowing for good acceptance by teachers 
from diverse backgrounds. This shows that the product is well designed to meet the needs of educators, resulting in a uniform 
response. These findings are in line with research by Ahmed & Hina Hussain Kazmi (2020), Black et al. (2016), Danyaro et al. 
(2024), Parvin et al. (2024), and Sartinah & Murtadlo (2021), which suggests that teachers with uniform knowledge and skills 
regarding the application of the model tend to have aligned perceptions, reducing differences by gender or age. 

The results of the practicality test revealed that Sasirangan Verse was well received by both men and women, although 
male students showed a higher level of involvement in active learning. This is supported by previous research showing that 
boys often prefer project-based learning that involves hands-on experience (Amatullah & Komariah, 2021; Lone et al., 2018). 
Social and cultural factors can also influence male students to adopt more competitive learning behaviors so that they are 
superior in understanding complex material such as biological morphology (Varatharajoo et al., 2014). Nisa et al. (2020), which 
also explains why male students are more proficient in understanding certain concepts. 

This research also revealed that students majoring in science give higher assessments of elements of local wisdom and 
science-based projects. This is due to the increased relevance of scientific concepts that are connected to the cultural 
background and experiences of students. Hadisaputra et al. (2020), Muhammad et al. (2019), and Quy et al. (2022) state that 
the integration of scientific knowledge with local wisdom can increase appreciation of local science and traditions. Local 
wisdom often includes ecological knowledge that is important in understanding biodiversity and conservation. Science students 
who interact with local wisdom can develop a more holistic understanding of ecosystems and the importance of preserving 
cultural heritage along with scientific progress (Hien & Nhan, 2022). Integrating local wisdom in the curriculum aims to make 
learning more relevant and acceptable to all students, as well as bridging the gap between academic disciplines (Asaad et al., 
2022; Shofiyah et al., 2019). 

Integrating the Sasirangan Verse application in biology education significantly improved students' learning outcomes 
and academic performance (Table 2). This increase can be explained by factors such as greater student engagement, learning 
experiences that fit learning styles, and access to resources that enrich the material through a variety of information and media. 
Digital apps increase student engagement by providing an interactive and immersive learning experience (Serpagli & Mensah, 
2021; Situmorang et al., 2024; Stymne, 2020). Digital tools also allow for a personalized learning experience, according to the 
needs of each student. Access to a wide range of digital resources encourages research and self-paced learning skills, which 
are essential in modern education (Sumatokhin et al., 2020; Wang et al., 2024). Nair & Yunus (2022) added that integrating 
digital and multimedia tools can improve the understanding and retention of complex biological concepts, making them more 
accessible to all students, regardless of their socioeconomic background. Research by Aumann et al. (2024) and Owen (2023) 
shows that teachers who are skilled in technology-based pedagogy tend to be more effective in using digital tools, which in 
turn improves the quality of teaching and student learning outcomes. 

The integration of local wisdom with digital learning applications has a positive effect on students' understanding of 
biological concepts. This approach enriches the educational experience and contextualizes learning, making it more relevant 
and engaging for students. Susanti et al. (2022) This finding shows that the integration of local wisdom into digital learning 
platforms can strengthen students' relationships with materials, improving their understanding. According to Susanti et al. 
(2022) and Akhyar et al. (2021), digital biology education that contextualizes biological concepts within the framework of local 
wisdom makes students more likely to understand and internalize the information presented. These findings are supported by 
Arbuzova et al. (2023), who highlighted the effectiveness of augmented reality (AR) in biology teaching. These technologies 
create a motivating learning environment that is aligned with students' experiences and cultural backgrounds, which helps 
preserve biological concepts and encourages exploration of the surrounding environment, building a sense of responsibility 
and relevance to their studies. 

One of the main ways in which digital apps increase student engagement is by integrating local cultural knowledge into 
the curriculum. Research shows that the relevance of learning materials to students' lives and cultures can significantly increase 
their motivation and engagement. For example, mobile augmented reality (MAR) applications in biology education have had a 
positive effect on student attitudes, providing immersive experiences that are relevant to the local context. This technology 
not only interests students but also helps them visualize complex biological processes, improving their understanding (Çakır et 
al., 2020). In addition, with increasing digital skills, students become better equipped to interact with complex biology content 
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and collaborate effectively (Amin et al., 2023). Mehrvarz et al. (2021) also state that it improves student understanding and 
retention. 

On the basis of the above discussion, Sasirangan Verse plays an important role in increasing students' mastery of 
biological content, especially biodiversity. By providing an interactive, personalized, and immersive learning experience, 
Sasirangan Verse encourages greater engagement and a better understanding of complex biological concepts. 

The results of the study show that Sasirangan Verse is a valid, practical, and effective digital learning tool. Its cultural 
integration and interactive design can engage students as well as enhance their understanding of biological concepts. These 
findings highlight the potential of combining cultural heritage with modern digital tools to create meaningful educational 
experiences. Sasirangan Verse's development should address technical accessibility issues and explore advanced features such 
as AR to further improve student engagement and cognitive outcomes. 
 

5. Conclusions 
 

The results of media development show that this product has high validity in content, language, and learning modules. 
The effectiveness test revealed a significant improvement in student learning outcomes, with the average posttest score 
increasing from 41.27 to 68.96 and the effect measure (Cohen's d) of 3.45, indicating a significant educational impact. Teachers 
and students rated the medium as practical, with an inclusive design that was relevant to different user groups without gender 
or age bias. The integration of Sasirangan motifs with biological concepts, such as biodiversity and morphology, through 
interactive digital platforms enhances scientific understanding and strengthens appreciation for local culture. This research 
highlights the potential of combining digital technology with local wisdom as an innovative strategy to create meaningful and 
contextual learning experiences. 
 

Acknowledgment 
 

This publication is part of a research report funded by the DRTPM Directorate General of Higher Education, Research 
and Technology Ministry of Education, Culture, Research, and Technology through regular fundamental research grants 
coordinated by the Higher Education Service Institution (LLDIKTI) Region XI Kalimantan with contract number: following the 
2024 Fiscal Year Research Contract Number: 69/LL11/KM/2024. 
 

Ethical considerations 
 

This is mandatory because it involves the application of a questionnaire in the methodology 
 

Conflict of interest 
 

The authors declare that they have no conflicts of interest that could influence or influence the research and its outcomes. 
 

Funding 
 

This research project was funded by the DRTPM Directorate General of Higher Education, Research and Technology Ministry 
of Education, Culture, Research, and Technology through regular fundamental research grants. 

 

References 

Ahmed, S., & Hina Hussain Kazmi. (2020). Teacher Educators’ Attitude towards the Pedagogical use of ICTs: A Study from Karachi, Pakistan. Journal of Education 
and Educational Development, 7(2). https://doi.org/10.22555/joeed.v7i2.67 

Akhyar, Y., Fitri, A., Zalisman, Z., Syarif, M. I., Niswah, N., Simbolon, P., Purnamasari S, A., Tryana, N., Abidin, Z., & Abidin, Z. (2021). Contribution of Digital 
Literacy to Students’ Science Learning Outcomes in Online Learning. International Journal of Elementary Education, 5(2), 284. 
https://doi.org/10.23887/ijee.v5i2.34423 

Amatullah, S. F., & Komariah, A. (2021). Ethnopedagogical Leadership Based on Lampung’s Local Wisdom in Schools. 
https://doi.org/10.2991/assehr.k.210212.053 

Amin, A. M., Karmila, F., Laode, Z. A., Ermin, E., Akbar, A. Y., & Ahmed, M. A. (2023). The We-Are Model’s Potential to Enhance Digital Literacy of Preservice 
Biology Teachers. JPBI (Jurnal Pendidikan Biologi Indonesia), 9(1), 36–45. https://doi.org/10.22219/jpbi.v9i1.23061 

Amirseit, U., Bakbergen, S., Temirkhan, A., & Bassygarayev, Z. (2024). Evaluation of The Effectiveness of Innovative Methods in Biology Teaching. BIO Web of 
Conferences, 100. https://doi.org/10.1051/bioconf/202410001004 

Arbuzova, E. N., Yaskina, O. A., Nazarov, S. V., Poleshchuk, P. V., & Fortus, A. V. (2023). Augmented Reality Technology as an Immersive Teaching Tool in the 
Middle School Biology Course. SHS Web of Conferences, 172, 01041. https://doi.org/10.1051/shsconf/202317201041 

Asaad, H. Q. M., Hasan, Md. K., Alidoust, N., Shabdin, A. A., Ounissi, A., & Hossain, Md. D. (2022). The Impact of Morphological Awareness Intervention in 
Enhancing L2 Postgraduate Students’ Productive Vocabulary Breadth. Education Research International, 2022, 1–11. https://doi.org/10.1155/2022/5930822 

Asrial, A., Syahrial, S., Maison, M., Kurniawan, D. A., & Putri, E. (2021). Fostering Students’ Environmental Care Characters Through Local Wisdom-Based 
Teaching Materials. JPI (Jurnal Pendidikan Indonesia), 10(1), 152. https://doi.org/10.23887/jpi-undiksha.v10i1.27744 

Aumann, A., Schnebel, S., & Weitzel, H. (2024). Teaching Biology Lessons Using Digital Technology: A Contextualized Mixed-Methods Study on Pre-Service 
Biology Teachers’ Enacted TPACK. Education Sciences, 14(5), 538. https://doi.org/10.3390/educsci14050538 

https://www.malque.pub
https://www.malque.pub/ojs/index.php/msj
https://doi.org/10.31893/jabb.21001
https://doi.org/10.22555/joeed.v7i2.67
https://doi.org/10.23887/ijee.v5i2.34423
https://doi.org/10.2991/assehr.k.210212.053
https://doi.org/10.22219/jpbi.v9i1.23061
https://doi.org/10.1051/bioconf/202410001004
https://doi.org/10.1051/shsconf/202317201041
https://doi.org/10.1155/2022/5930822
https://doi.org/10.23887/jpi-undiksha.v10i1.27744
https://doi.org/10.3390/educsci14050538


 
9 

 

  

 

Ramdiah et al. (2026) 

https://www.malque.pub/ojs/index.php/msj 

 

Baptista, G. C., & El-Hani, C. N. (2009). The Contribution of Ethnobiology to The Teaching of Biological Evolution. Journal of Biological Education, 43(3), 122–
130. https://doi.org/10.1080/00219266.2009.9656165 

Black, J., Noltemeyer, A. L., Davis, D. R., & Schwartz, T. (2016). Pre-Service Teachers’ Responses to Student Behavior in a Mixed-Reality Environment. Sage 
Open, 6(1). https://doi.org/10.1177/2158244016633494 

Bonorden, M., & Papenbrock, J. (2022). Evidence-Based Optimization of Classroom Teaching Units Using 3D Printers for Designing Models—From the 2D 
Picture to the 3D Flower Model. Education Sciences, 12(11), 831. https://doi.org/10.3390/educsci12110831 

Branch, R. M. (2009). Instructional Design: The ADDIE Approach (Vol. 722). Springer Science & Business Media. 

Çakır, N., Güven, G., & Çelik, C. (2020). Integration of Mobile Augmented Reality (MAR) Applications into the 5E Learning Model in Biology Teaching. 
International Journal of Technology in Education, 4(1), 93. https://doi.org/10.46328/ijte.82 

Citra, A., Syaodih, E., Rachmawati, Y., Solahudin, M. N., & Morrison, R. (2023). Cultivating Patriotism: Independent Curriculum and Strengthening Pancasila 
Profile (P5) in Kindergarten. Indonesian Journal of Early Childhood Educational Research (IJECER), 2(1), 39. https://doi.org/10.31958/ijecer.v2i1.11104 

Dakhi, O., Zagoto, M. M., Edi, F., Ishak, & Timor, A. R. (2023). Development of Self-blend Learning Model for Computer and Network Engineering Expertise 
Package Based on Website in Vocational High Schools. Proceedings of the 9th International Conference on Technical and Vocational Education and Training 
(ICTVET 2022), 249–256. https://doi.org/10.2991/978-2-38476-050-3_28 

Danyaro, A., Aladesusi, A. G., Ajamu, A. O., Adegbite, A. F., & Attah, J. O. (2024). Pre-Service Teachers’ Awareness and Attitude Towards the Use of Open 
Educational Resources for Learning in Kano State, Nigeria. Suluh: Jurnal Bimbingan Dan Konseling, 9(2), 76–80. https://doi.org/10.33084/suluh.v9i2.6989 

Dhana, V. P., Lubis, H. H., Putri, W. A. M., Sitompul, A., & Rangkuti, I. N. (2024). Developing Computer Based Test Of Higher Order Thinking Skills Instrument In 
Cosmetology Comprehensive Examination. Proceedings of the 10th International Conference on Technical and Vocational Education and Training (ICTVET 
2023), 92–98. https://doi.org/10.2991/978-2-38476-232-3_13 

Drljača, D., Latinović, B., Stanković, Ž., & Cvetković, D. (2017). ADDIE Model for Development of E-Courses. Proceedings of the International Scientific 
Conference - Sinteza 2017, 242–247. doi:10.15308/Sinteza-2017-242-247 

Fackler, A. L. (2021). Indigenous Knowledge and Its Role in Addressing Local Environmental Challenges. International Journal of Environmental Studies, 78(4), 
567–586. 

Fadhilah, J., Nasbey, H., & Sanjaya, L. A. (2023). E-Modul Fisika Berbasis Project Based Learning pada Materi Fluida. https://doi.org/10.21009/03.1102.PF23 

Ferguson, P. (2022). Critical Realism in Science Education: A Contextual Approach to Understanding Science. Science & Education, 31(2), 345–361. 

Fernando, E., & Yusnan, M. B. B. M. (2022). The Tradition of Rejectiveness: The Character of Responsibility in Islamic Education Values. Jurnal Pendidikan 
Agama Islam Indonesia (JPAII), 3(4), 100–105. https://doi.org/10.37251/jpaii.v3i4.945 

Gould, K. S., Gilbert, A., Pike, A. J., & Menzies, I. J. (2019). Interactive Touch-Screen Monitors Facilitate Collaborative Learning of Microscopy Skills in An 
Introductory-Level Plant Biology Lab. Journal of Biological Education, 53(1), 47–53. https://doi.org/10.1080/00219266.2017.1420680 

Hadisaputra, S., Savalas, L. R. T., Makhrus, M., Purwoko, A. A., & Andayani, Y. (2020). Effects of Local Wisdom-Based Practicum on Learners’ Attitudes, Science 
Literacy, and Learning Outcome. Proceedings of the 1st Annual Conference on Education and Social Sciences (ACCESS 2019). 
https://doi.org/10.2991/assehr.k.200827.029 

Herlinda, W. O., Masruhim, Muh. A., & Lumowa, S. V. T. (2020). Problems Analysis About Needs on Development of Biology Learning Media for Junior High 
School Student in Digital Era. Proceedings of the 2nd Educational Sciences International Conference (ESIC 2019). https://doi.org/10.2991/assehr.k.200417.004 

Hidayat, Z., & Yatminiwati, M. (2023). Role of Local Wisdom-Based Disaster Education and Training Through Education Levels in Disaster-Prone Areas. 
International Journal of Accounting and Management Research, 4(1), 1–8. https://doi.org/10.30741/ijamr.v4i1.991 

Hidayati, N. A., Waluyo, H. J., Winarni, R., & Suyitno, S. (2020). Exploring the Implementation of Local Wisdom-Based Character Education among Indonesian 
Higher Education Students. International Journal of Instruction, 13(2), 179–198. https://doi.org/10.29333/iji.2020.13213a 

Hien, L. T. T., & Nhan, C. T. M. (2022). EFL Learners’ Perception About Prefixes and Suffixes in English Morphology. European Journal of English Language 
Teaching, 7(6). https://doi.org/10.46827/ejel.v7i6.4605 

Iryani, E., Hufad, H., & Rusdiyani, I. (2023). The Trend of Inclusive Learning Models: Systematic Review Study. PPSDP International Journal of Education, 2(2), 
143–158. https://doi.org/10.59175/pijed.v2i2.117 

Irzik, G., & Nola, R. (2007). Worldviews and Their Relation to Science. Science & Education, 16(7), 647–657. 

Kamilah, A. S., Wibowo, F. C., & Susanti, D. (2023). Analisis Model Pembelajaran Stem-Project Based Learning Terhadap Self-Efficacy pada Materi Fluida Statis. 
https://doi.org/10.21009/03.1102.PF35 

King, H., & Achiam, M. (2017). Connecting Science Education and Cultural Heritage Through Traditional Ecological Knowledge. Cultural Studies of Science 
Education, 12(1), 1–15. https://doi.org/10.1007/s11422-016-9743-7 

Koreneva, I., Myroshnychenko, N., Mykhailenko, L., Matiash, O., & Kuzmenko, H. (2023). The Use of Innovative Technologies in Education: Cadernos de 
Educação Tecnologia e Sociedade, 16(3), 625–638. https://doi.org/10.14571/brajets.v16.n3.625-638 

Labak, I., & Blazetic, S. (2023). A Successful Learning Environment for Biology Teachers in Higher Education: Needs Assessment. Journal of Education and E-
Learning Research, 10(3), 530–538. https://doi.org/10.20448/jeelr.v10i3.4919 

Lone, M., McKenna, J. P., Cryan, J. F., Downer, E. J., & Toulouse, A. (2018). A Survey of Tooth Morphology Teaching Methods Employed in The United Kingdom 
and Ireland. European Journal of Dental Education, 22(3). https://doi.org/10.1111/eje.12322 

Lumowa, S. V. T., & Kurniawati, Z. L. (2020). Development of Entomology Handout Based on Natural Resources from Tropical Rain Forest. Proceedings of the 
2nd Educational Sciences International Conference (ESIC 2019). https://doi.org/10.2991/assehr.k.200417.027 

Maryati, I., Hamdani, N. A., Maolani, G. A. F., & Tetep. (2023). Moodle-Based Learning Management System Application in the Development of Interactive 
Digital Module in Description Statistics Courses. Proceedings of the 3rd International Conference on Education and Technology (ICETECH 2022), 354–366. 
https://doi.org/10.2991/978-2-38476-056-5_38 

Mehrvarz, M., Heidari, E., Farrokhnia, M., & Noroozi, O. (2021). The Mediating Role of Digital Informal Learning in The Relationship Between Students’ Digital 
Competence and Their Academic Performance. Computers & Education, 167, 104184. https://doi.org/10.1016/j.compedu.2021.104184 

Metcalf, L. E., Bernacki, M. L., & Bernacki, L. E. (2023). How Do Digital Textbook Platforms Promote Active Learning in Undergraduate Biology Courses? Journal 
of Research in Science Teaching, 60(7), 1579–1610. https://doi.org/10.1002/tea.21845 

https://www.malque.pub
https://www.malque.pub/ojs/index.php/msj
https://doi.org/10.31893/jabb.21001
https://doi.org/10.1080/00219266.2009.9656165
https://doi.org/10.1177/2158244016633494
https://doi.org/10.3390/educsci12110831
https://doi.org/10.46328/ijte.82
https://doi.org/10.31958/ijecer.v2i1.11104
https://doi.org/10.2991/978-2-38476-050-3_28
https://doi.org/10.33084/suluh.v9i2.6989
https://doi.org/10.2991/978-2-38476-232-3_13
https://doi.org/10.21009/03.1102.PF23
https://doi.org/10.37251/jpaii.v3i4.945
https://doi.org/10.1080/00219266.2017.1420680
https://doi.org/10.2991/assehr.k.200827.029
https://doi.org/10.2991/assehr.k.200417.004
https://doi.org/10.30741/ijamr.v4i1.991
https://doi.org/10.29333/iji.2020.13213a
https://doi.org/10.46827/ejel.v7i6.4605
https://doi.org/10.59175/pijed.v2i2.117
https://doi.org/10.21009/03.1102.PF35
https://doi.org/10.1007/s11422-016-9743-7
https://doi.org/10.14571/brajets.v16.n3.625-638
https://doi.org/10.20448/jeelr.v10i3.4919
https://doi.org/10.1111/eje.12322
https://doi.org/10.2991/assehr.k.200417.027
https://doi.org/10.2991/978-2-38476-056-5_38
https://doi.org/10.1016/j.compedu.2021.104184
https://doi.org/10.1002/tea.21845


 
10 

 

  

 

Ramdiah et al. (2026) 

https://www.malque.pub/ojs/index.php/msj 

 

Mishra, L., Gupta, T., & Shree, A. (2020). Research-Based Teacher Education from Stake Holders Point: A Case Study. Universal Journal of Educational Research, 
8(9), 3895–3901. https://doi.org/10.13189/ujer.2020.080913 

Muhammad, U., Sutimin, L., & Sudiyanto, S. (2019). Local Wisdom for Sustainable Education: The Sakura Traditional Art to Improve Students’ Social Solidarity. 
Proceedings of the Proceedings of the 1st Seminar and Workshop on Research Design, for Education, Social Science, Arts, and Humanities, SEWORD FRESSH 
2019, April 27 2019, Surakarta, Central Java, Indonesia. https://doi.org/10.4108/eai.27-4-2019.2286932 

Muruganantham, G. (2015). Developing of E-content Package by Using ADDIE Model. International Journal of Applied Research, 1(3), 52–54. 
https://www.allresearchjournal.com/archives/?year=2015&vol=1&issue=3&part=B&Art icleId=66 

Nair, V., & Yunus, M. (2022). Using Digital Storytelling to Improve Pupils’ Speaking Skills in the Age of COVID 19. Sustainability, 14(15), 9215. 
https://doi.org/10.3390/su14159215 

Nebres, B. B. B. I. (2024). Designing An Innovative Teaching Device for The Secondary Education. Diversitas Journal, 9(1_Special). 
https://doi.org/10.48017/dj.v9iSpecial1.2940 

Nisa, A. N. S., Hermanto, F., Ginanjar, A., & Putri, N. A. (2020). To Increase Professional Competence of Social Sciences Teachers (in Utilizing Local Wisdom-
Based Learning Resources Through History Trips in Batang Regency). Proceedings of the International Conference On Social Studies, Globalisation And 
Technology (ICSSGT 2019). https://doi.org/10.2991/assehr.k.200803.004 

Owen, D. (2023). Confronting Misinformation in the Civics Classroom. https://doi.org/10.33774/apsa-2023-k188m 

Parvin, M. R., Khan, M. A., & Haider, M. Z. (2024). Tracing the Level of TPCK among Secondary EFL Teachers in Bangladesh. Teacher’s World: Journal of Education 
and Research, 49(1), 95–115. https://doi.org/10.3329/twjer.v49i1.70264 

Permatasari, M. A., Suprapto, Y., Setiawan, D., & Setyowati, D. L. (2021). Implementasi Interaksi Sosial dan Kearifan Lokal dalam Konservasi Lingkungan 
Kampung Sasirangan Banjarmasin. Jurnal Kawistara, 11(2), 143. https://doi.org/10.22146/kawistara.v11i2.62946 

Quy, V. P., An, L. D. X., Vy, N. T. T., Chau, N. T. M., & Tien, N. T. (2022). Morphological Awareness of Students Majoring in English Studies Towards Vocabulary 
Learning. European Journal of Education Studies, 9(11). https://doi.org/10.46827/ejes.v9i11.4537 

Rahmat, R., Suwarma, I. R., & Imansyah, H. (2019). Penerapan Model Pembelajaran Problem Based Learning Berbasis Multirepresentasi untuk Meningkatkan 
Kemampuan Berpikir Kritis Siswa SMA pada Materi Getaran Harmonik. PROSIDING SEMINAR NASIONAL FISIKA (E-JOURNAL) SNF2019 UNJ, SNF2019-PE-101–
106. https://doi.org/10.21009/03.SNF2019.01.PE.13 

Ramdiah, S., Mayasari, R., Abidinsyah, & Amelia, R. (2024). Dataset on Sasirangan Existence As Learning Sources of Biology. Data in Brief, 54. 
https://doi.org/10.1016/j.dib.2024.110270 

Sartinah, E. P., & Murtadlo. (2021). The Management of Inclusive Schools’ Curriculum in Indonesia. https://doi.org/10.2991/assehr.k.211223.159 

Serpagli, L. P., & Mensah, F. M. (2021). Keeping Up with The Digital Natives: Using Social Media in An All‐Girls Science Classroom. School Science and 
Mathematics, 121(5), 288–298. https://doi.org/10.1111/ssm.12471 

Shofiyah, N., Setiyawati, E., & Nurdyansah, N. (2019). The Role of Local Wisdom-based Student Worksheet on Scientific Reasoning. Proceedings of the 
Mathematics, Informatics, Science, and Education International Conference (MISEIC 2019). https://doi.org/10.2991/miseic-19.2019.34 

Situmorang, R. P., Suwono, H., Munzil, M., Susanto, H., Chang, C.-Y., & Liu, S.-Y. (2024). Learn Biology Using Digital Game-Based Learning: A Systematic 
Literature Review. Eurasia Journal of Mathematics, Science and Technology Education, 20(6), em2459. https://doi.org/10.29333/ejmste/14658 

Stymne, J. (2020). Mobile Learning in Outdoor Settings: A Systematic Review. Proceedings of the 6th International Conference on Mobile Learning 2020, 63–
70. https://doi.org/10.33965/ml2020_202004L008 

Sudjarwo, S., Sunyono, S., & Herpratiwi, H. (2018). Multicultural Approach-Based Education Model Contribution Towards Appreciation of The Values of Local 
Wisdom of Elementary School Students in Bandar Lampung, Indonesia. THE TURKISH ONLINE JOURNAL OF DESIGN ART AND COMMUNICATION, 8, 24–30. 
https://doi.org/10.7456/1080MSE/003 

Sumatokhin, S., Petrova, O., Serovayskaya, D., & Chistiakov, F. (2020). Digitalization of School Biological Education: Problems and Solutions. SHS Web of 
Conferences, 79, 01016. https://doi.org/10.1051/shsconf/20207901016 

Susanti, D., Fitriani, V., & Sari, L. Y. (2022). Implementation Of Interactive Digital Books In Project-Based Learning To Improve Learning Outcomes. International 
Journal of Progressive Sciences and Technologies, 34(2), 505. https://doi.org/10.52155/ijpsat.v34.2.4679 

Thiele, L. P., Laumer, U., & Haslett, B. (2016). Bridging The Gap: Integrating Local Knowledge Into Environmental Education Programs. Environmental Education 
Research, 22(8), 1073–1089. 

Turchyn, I., Zaitseva, S., Rudenko, N., Saienko, V., Kuzemko, N., & Denefil, O. (2023). Using Distance Learning Models as Opportunities for Blended Learning 
for Foreigners. Revista Romaneasca Pentru Educatie Multidimensionala, 15(4), 178–191. https://doi.org/10.18662/rrem/15.4/787 

Turnbull, N., Tudpor, K., Chimphoklang, S., Siladlao, S., Kamonroek, N., & Tatiyaworawattanakul, K. H. (2023). Development of OSOMO Prompt Mobile 
Application on Elderly Population for Village Health Volunteers Using the Analysis, Design, Development, Implementation, and Evaluation (ADDIE) Model. 
https://doi.org/10.3233/SHTI230107 

Uge, S., Neolaka, A., & Yasin, M. (2019). Development of Social Studies Learning Model Based on Local Wisdom in Improving Students’ Knowledge and Social 
Attitude. International Journal of Instruction, 12(3), 375–388. https://doi.org/10.29333/iji.2019.12323a 

Usmeldi, U., & Amini, R. (2019). The Effect of Integrated Learning Model to The Students Competency on The Natural Science. Journal of Physics: Conference 
Series, 1157. https://doi.org/10.1088/1742-6596/1157/2/022022 

Varatharajoo, C., Asmawi, A. B., & Abedalaziz, N. A. M. (2014). Measuring Morphological Knowledge Among Secondary School Students: Implications for 
Effective Vocabulary Acquisition. Malaysian Journal of Languages and Linguistics (MJLL), 3(1), 129. https://doi.org/10.24200/mjll.vol3iss1pp129-138 

Wang, S., Shi, X., & Chang, C. (2024). Advancing Digital Transformation in Chinese Education: A Comprehensive Analysis of Current Trends, Opportunities, 
Challenges, and Strategic Imperatives. Journal of Education and Culture Studies, 8(1), p81. https://doi.org/10.22158/jecs.v8n1p81 

Warmi, A., Adirakasiwi, A. G., & Nawawi, A. (2024). Innovation in Learning Financial Literacy Through the Development of Animation Film for Elementary 
School Students. Proceedings of the 4th Borobudur International Symposium on Humanities and Social Science 2022 (BIS-HSS 2022), 1017–1025. 
https://doi.org/10.2991/978-2-38476-118-0_117 

Widana, I. W., Sumandya, I. W., & Asih, N. P. R. T. (2023). Evaluative Study: Literacy Outreach Program Based on Local Wisdom at SDN 1 Apuan Bangli. JISAE: 
Journal of Indonesian Student Assessment and Evaluation, 9(1), 26–36. https://doi.org/10.21009/jisae.v9i1.32533 

https://www.malque.pub
https://www.malque.pub/ojs/index.php/msj
https://doi.org/10.31893/jabb.21001
https://doi.org/10.13189/ujer.2020.080913
https://doi.org/10.4108/eai.27-4-2019.2286932
https://doi.org/10.3390/su14159215
https://doi.org/10.48017/dj.v9iSpecial1.2940
https://doi.org/10.2991/assehr.k.200803.004
https://doi.org/10.33774/apsa-2023-k188m
https://doi.org/10.3329/twjer.v49i1.70264
https://doi.org/10.22146/kawistara.v11i2.62946
https://doi.org/10.46827/ejes.v9i11.4537
https://doi.org/10.21009/03.SNF2019.01.PE.13
https://doi.org/10.1016/j.dib.2024.110270
https://doi.org/10.2991/assehr.k.211223.159
https://doi.org/10.1111/ssm.12471
https://doi.org/10.2991/miseic-19.2019.34
https://doi.org/10.29333/ejmste/14658
https://doi.org/10.33965/ml2020_202004L008
https://doi.org/10.7456/1080MSE/003
https://doi.org/10.1051/shsconf/20207901016
https://doi.org/10.52155/ijpsat.v34.2.4679
https://doi.org/10.18662/rrem/15.4/787
https://doi.org/10.3233/SHTI230107
https://doi.org/10.29333/iji.2019.12323a
https://doi.org/10.1088/1742-6596/1157/2/022022
https://doi.org/10.24200/mjll.vol3iss1pp129-138
https://doi.org/10.22158/jecs.v8n1p81
https://doi.org/10.2991/978-2-38476-118-0_117
https://doi.org/10.21009/jisae.v9i1.32533


 
11 

 

  

 

Ramdiah et al. (2026) 

https://www.malque.pub/ojs/index.php/msj 

 

Wilson, E. O. (2018). The Role of Traditional Knowledge in Modern Science. Journal of Science and Education, 28(3), 203–215. 

Yeni, I., & Dilfa, A. H. (2022). Using Digital Songbooks for Singing Activities in Early Childhood During the Covid-19 Pandemic. 
https://doi.org/10.2991/assehr.k.220602.040 

https://www.malque.pub
https://www.malque.pub/ojs/index.php/msj
https://doi.org/10.31893/jabb.21001

