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Introduction

Students' ability to use scientific knowledge to explain phenomena, evaluate evidence, and
make data-based decisions remains a major challenge in science education in various countries
(Zhang et al., 2023; Coppi et al., 2024). This problem is no longer seen as a mere lack of
conceptual mastery, but rather as a failure of learning to develop scientific literacy that
connects scientific knowledge to the realities of life. This condition is reflected in the
achievements of the Programme for International Student Assessment (PISA), which shows
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that Indonesian students' scientific literacy performance remains at the bottom of the scale,
even though various curriculum policies have positioned literacy as one of the core
competencies of science learning (Abdul Kadir et al,, 2025; Ayu et al,, 2025).

This problem is not entirely due to the complexity of science material, but rather to learning
characteristics that still position scientific concepts as knowledge detached from students' life
experiences. Preliminary studies indicate that most students understand the existence of various
cultural practices in their environment but have difficulty explaining the scientific reasons behind
these practices (Zidny et al., 2020; Agustina et al,, 2026). As many as 41.9% of students are still
hesitant to explain cultural phenomena scientifically, while only 43.3% are familiar with using
science concepts to explain phenomena around them. These findings demonstrate a gap between
students' existing cultural knowledge and their ability to construct scientific knowledge
systematically.

Ethnoscience offers an opportunity to bridge this gap because it views cultural practices as
sources of knowledge that can be reconstructed into scientific concepts. The integration of
ethnoscience not only enriches the learning context but also provides a more authentic learning
experience so that students can connect scientific concepts with the social and cultural realities they
experience (Ogegbo & Ramnarain, 2024; Kurdiati et al, 2026). Minangkabau is a region rich in
ethnoscience with great potential for integration into science learning, ranging from Rumah Gadang
architecture and disaster mitigation systems based on local wisdom to traditional food processing
technologies such as rendang, which represents the application of natural additives. This wealth of
local knowledge has not been optimally utilized as a foundation for developing scientific literacy
learning models (Latip et al., 2024; Matindike & Ramdhany, 2025).

Various studies have demonstrated that integrating ethnoscience can improve learning
outcomes, critical thinking, and scientific literacy (Fadilah et al., 2024; Rifa’i et al,, 2025). However,
most studies still use ethnoscience as a context within existing learning models, such as Project-
Based Learning, Problem-Based Learning, or Discovery Learning. This approach demonstrates that
innovation occurs more in the learning materials than in the design of the learning model itself.
Research on learning models designed from the outset based on scientific literacy characteristics
while simultaneously utilizing ethnoscience as the foundation of each learning syntax remains
relatively limited.

Previous studies have demonstrated that ethnoscience has been successfully integrated into a
variety of science learning approaches, including inquiry-based, problem-based, project-based, and
culturally responsive learning, to contextualize scientific concepts through local cultural knowledge
and improve students' scientific literacy (Mulyono et al.,, 2024). More recent evidence also indicates
that these approaches primarily employ ethnoscience as a contextual resource to enhance students'
engagement, inquiry, problem solving, collaboration, and cultural awareness rather than as the
central organizing principle of the instructional process (Nur Hikmah et al., 2025). Although these
pedagogical approaches have significantly advanced culturally contextualized science education,
explicit instructional guidance for systematically transforming indigenous knowledge into scientific
knowledge remains limited.

Consequently, the pedagogical mechanism through which local knowledge is progressively
reconstructed into scientific understanding has not been clearly articulated. To address this gap, the
present study developed the Minangkabau ethnoscience-based LDER (Literacy-Discussion-
Explanation-Reflection) learning model. The novelty of LDER does not reside in introducing new
instructional activities, since literacy, discussion, explanation, and reflection are well-established
components of science instruction. Rather, its innovation lies in organizing these activities into an
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explicit epistemic sequence that positions ethnoscience literacy as the conceptual starting point of
learning and systematically guides students from identifying indigenous knowledge, critically
discussing cultural phenomena, constructing evidence-based scientific explanations, and reflecting
on the relationship between indigenous and scientific knowledge. Accordingly, ethnoscience
functions not merely as contextual enrichment but as the conceptual foundation of the instructional
syntax, providing an integrated pedagogical framework for promoting scientific literacy through the
systematic transformation of local knowledge into scientific understanding.

This study aims to develop a Minangkabau ethnoscience-based LDER learning model that
meets the criteria of validity, practicality, and effectiveness in improving the scientific literacy of
junior high school students. The research contribution is not only the birth of a new learning model,
but also a culturally responsive learning framework that connects local knowledge with modern
science as a strategy to strengthen scientific literacy at the junior secondary education level.

Method

This study uses the Research and Development (R&D) method with the ADDIE development model,
which includes five stages, namely Analysis, Design, Development, Implementation, and Evaluation
(Branch, 2009; Reiser & Dempsey, 2017). This study aims to develop a valid, practical, and effective
LDER (Ethnoscience Literacy, Discussion, Explanation, and Reflection) learning model based on
Minangkabau ethnoscience to improve the scientific literacy of junior high school students. The
Analysis stage is carried out through needs analysis, the Phase D science curriculum, student
characteristics, and the need for models and learning resources based on Minangkabau
ethnoscience (Onguko et al, 2013). The Design stage includes designing model syntax, social
systems, reaction principles, support systems, model guidebooks, learning tools, and research
instruments (Joyce etal., 2015).

The Development phase involved developing the LDER learning model and its supporting
learning materials, followed by expert validation and product revision. Validation was conducted by
four expert validators consisting of a learning design expert, a science content expert, a language
and culture expert, and a media expert. The validators evaluated the model, learning materials,
language, cultural relevance, and media quality using structured validation instruments. Revision
decisions were based on both quantitative validation scores and qualitative recommendations
provided by the validators before the product proceeded to classroom trials (Luthfi Ilham
Ramdhani et al., 2025).

The Implementation phase consisted of three sequential trials. The individual trial involved
one science teacher and three eighth-grade students representing high, medium, and low academic
achievement to evaluate readability, clarity of instructions, language, font size, ease of
understanding, and visual appearance. Based on interviews and observations, revisions were made
to improve wording, layout, and technical aspects of the product before the next trial. The small-
group trial involved ten Grade VIII students who were not included in the main sample and aimed
to examine the initial implementation, practicality, learning activities, and time allocation.
Classroom observations and students' responses identified several technical constraints,
particularly regarding learning time management, which resulted in a second revision of the lesson
modules and learning procedures. The field trial was subsequently conducted in three Grade VIII
classes using a one-group pretest—posttest design to evaluate the practicality of the model and its
association with improvements in students' scientific literacy. To ensure implementation
consistency, the learning activities were carried out collaboratively by the researcher and two
science teachers who had previously received orientation regarding the LDER learning procedures
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(Ramdhani et al., 2025)

The Evaluation phase integrated formative and summative evaluations to determine the
overall quality of the developed model. Data were collected through expert validation sheets,
teacher practicality questionnaires completed by three science teachers, student practicality
questionnaires completed by 75 students, classroom observation sheets, structured interviews, and
scientific literacy tests administered before and after the field implementation. Quantitative data
were analyzed descriptively, while improvements in students' scientific literacy were examined
using the Normalized Gain (N-Gain). Qualitative feedback obtained throughout each trial served as
the basis for successive revisions, ensuring that the final version of the Minangkabau ethnoscience-
based LDER learning model fulfilled the criteria of validity, practicality, and potential to support
improvements in students' scientific literacy (Plomp & Nieveen, 2013; Abuhassna et al.,, 2024).

The effectiveness of the developed model was evaluated by comparing students' scientific
literacy scores before (pretest) and after (posttest) the implementation of the Minangkabau
ethnoscience-based LDER learning model. Students' scientific literacy was measured using a
structured test developed according to the scientific literacy indicators specified in the research
instrument blueprint. The improvement in students' scientific literacy was analyzed using the
Normalized Gain (N-Gain) index based on the pretest and posttest scores.

Model validity was established through expert judgment involving four validators, namely a
learning model expert, a science content expert, a language and culture expert, and a media expert.
Each validator independently assessed the corresponding aspects of the model using structured
validation rubrics developed from the evaluation indicators presented in the instrument blueprint.
Practicality was evaluated separately through teacher and student questionnaires designed to
assess the ease of implementation, clarity of learning procedures, usability of the learning materials,
and instructional benefits during classroom implementation.

Prior to implementation, all instruments underwent content validation through expert review
to ensure their relevance, clarity, and appropriateness for measuring the intended constructs.
Quantitative data from the validation and practicality instruments were converted into percentages
of the maximum attainable scores and interpreted using the feasibility and practicality criteria
adopted in this study, whereas the effectiveness of the model was interpreted using the N-Gain
classification proposed by (Hake, 1998). Qualitative comments and suggestions obtained during the
validation process and product trials served as the basis for revising the model at each stage of
development. All completed validation sheets, questionnaires, observation sheets, and scientific
literacy test results were returned completely; therefore, all collected data were included in the
analysis without requiring missing-data treatment.

Results

Results of the Development of the Minangkabau Ethnoscience-Based LDER Learning Model
The development of the Minangkabau ethnoscience-based LDER learning model resulted in a
learning model consisting of four interconnected stages: Ethnoscience Literacy, Discussion,
Explanation, and Reflection. The model was designed to connect students' prior cultural knowledge
and everyday experiences with scientific concepts through contextual science learning. The
ethnoscience content incorporated into the model was identified through literature review,
preliminary needs analysis, curriculum analysis, and the selection of Minangkabau cultural
practices relevant to the science topics taught in junior high schools. To ensure the appropriateness
of the cultural and scientific content, the developed model and its supporting learning materials
were reviewed by subject-matter experts and a language expert during the validation stage. Within
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the LDER learning process, indigenous knowledge is introduced as a meaningful learning context
that enables students to explore the relationships between local cultural practices and scientific
concepts through literacy activities, scientific discussions, evidence-based explanations, and
reflective learning. Accordingly, the model promotes dialogue between local knowledge and school
science while maintaining the educational value of both knowledge systems. The model was
developed using the ADDIE framework, comprising the Analysis, Design, Development,
Implementation, and Evaluation stages.

The integration of ethnoscience was implemented by incorporating Minangkabau cultural
contexts that were relevant to the junior high school science curriculum and closely associated with
the scientific concepts addressed in each learning topic. The selected contexts included the suntiang
anak daro (traditional bridal headdress) for learning about light and optical instruments, the
talempong (traditional Minangkabau musical instrument) for learning about sound, and the Rumah
Gadang (traditional Minangkabau house) for learning about the Earth's structure and earthquake
disaster mitigation. These cultural contexts were identified through curriculum analysis, literature
review, and preliminary needs analysis to ensure their relevance to the intended learning outcomes.

The accuracy of the scientific content and the appropriateness of the cultural representation
were subsequently reviewed during the expert validation process involving science content experts
and language and culture experts before classroom implementation. Because the study was
conducted in a Minangkabau cultural setting, the selected contexts reflected cultural practices
commonly encountered by students in their surrounding environment, enabling them to relate
prior cultural experiences to scientific concepts while minimizing the use of cultural examples that
might not be equally familiar across different regional contexts.

EKSPLANASI
(Explanation)

LITERASI ETNOSAINS DISKUSI
(Ethnoscience Literacy) (Discussion)

REFLEKSI
(Reflection)

%

Students explore phenomena,

artifacts, or cultural practices of
the Minangkabau community
through literacy activities
(reading, observing, and
collecting information) to identify
relevant ethnoscience concepts

Students discuss in groups to
identify problems, exchange
ideas, formulate scientific
questions, and connect local
knowledge with relevant science
concepts.

Students construct and present
scientific explanations based on
evidence, literacy results, and
discussions to transform local
knowledge (indigenous science)
into scientific understanding
(scientific science).

Students reflect on the learning
process and outcomes, evaluate
their understanding, and relate
scientific concepts to daily life
and Minangkabau cultural
values.

\relaled to science topics.
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Fig. 1 Syntax of the LDER Learning Model Based on Minangkabau Ethnoscience

The LDER syntax demonstrates that the learning model is developed with a flow that connects
cultural context, thought processes, and scientific understanding. The Ethnoscience Literacy stage
serves as an entry point for learning through phenomena close to students' lives. Furthermore, the
Discussion and Explanation stage provides space for students to construct and communicate
scientific understanding. The Reflection stage strengthens the meaning-making process and
connects the knowledge gained to the context of everyday life (Lin et al,, 2023). Thus, the LDER
structure does not position ethnoscience merely as an illustration of material, but rather makes it
part of the process of scientific knowledge formation. This is the main characteristic of the model
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developed in this study.

Validity of the LDER Learning Model

Validation was conducted to assess the feasibility of the model and supporting tools in terms of
learning model, materials, language, and media. The results of the validator's assessment are
presented in Table 1.

Table 1. Validation of the LDER Learning Model Based on Minangkabau Ethnoscience

Validation Aspects Score Maximum score Percentage Category
Learning model 93 120 77,5% Valid
Material 84 88 95,45% Highly Valid
Language and Media 100 108 95,23% Highly Valid

The data in Table 1 show that the model validation obtained a score of 93 out of a maximum of
120 (77.5%), placing it in the feasible/valid category. The material validation obtained a score of 84
out of 88, or 95.45%, with a very feasible category. Meanwhile, the language and media validation
obtained a score of 100 out of 108, or 95.23%, with a very feasible category. The validation results
indicate that the LDER model and its supporting tools have met the feasibility criteria for use in
science learning. The highest percentage was obtained in the material aspect at 95.45%, indicating
that the material substance and its integration with learning were considered very feasible. The
language and media aspect also obtained a high score of 95.23%, indicating that the product
presentation in terms of language and graphics has met the feasibility criteria.

Meanwhile, the model validation score of 77.5% indicates that the model structure is in the
feasible/valid category. The model assessment includes aspects of rationale, learning objectives,
syntax, social systems, reaction principles, support systems, instructional impacts, accompanying
impacts, language, and implementation feasibility. These results demonstrate that the LDER model
has an adequate design foundation for application in science learning. Validator input is then used
to refine the product, including through strengthening the model syntax, separating teacher and
student activities, and deepening the material on scientific and ethnoscience concepts.

LDER MODEL VALIDATION RESULTS

Language and
Media; 95,23%

Learning
model; 77,5%

Material; 95,45%

Fig. 2 Percentage of LDER Model Validation Results

The graph above shows that all validation aspects achieved high percentages. Material
validation scored the highest, while model validation scored the lowest compared to other aspects,
but remained in the feasible/valid category. This pattern indicates that the product's primary
strengths lie in the material substance, language, and media presentation, while the model structure
achieved sufficient feasibility to proceed to the implementation stage after revisions based on
expert input.

Practicality of the LDER Learning Model
The model's practicality was tested through teacher assessments and student responses. The
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practicality test involved three science teachers and 75 students. The practicality instrument was
used to assess the ease of use and efficiency of the learning model. The practicality results showed
that the LDER learning model achieved 85.31% based on teacher assessments and 84.80% based
on student responses. Both results were in the 80-100% range, making it categorized as very
practical based on the practicality criteria used in the study. These results indicate that the LDER
model can be used practically in science learning.

LDER Model Practicality Percentage
85.40%

85.30%
85.20%
85.10%
85.00%
84.90%
84.80%
84.70%
84.60%

84.50%
ScienceStudent
Teacher

mScience Teacher

Figure 3. Percentage of Practicality of LDER Model

The teacher practicality score of 85.31% indicates that the developed learning model met the
practicality criteria from the teachers' perspective, while the student response score of 84.8%
indicates that the model was well received during classroom implementation. Although the
difference between the two scores was only 0.51 percentage points, this numerical difference
should not be interpreted as evidence of equivalent perceptions between teachers and students.
Instead, the findings indicate that both respondent groups evaluated the developed model
positively according to the practicality criteria adopted in this study. The teacher assessment
reflects the feasibility of implementing the learning syntax and supporting materials in classroom
practice, whereas the student responses reflect their learning experience when using the developed
model. These findings, together with the expert validation results, demonstrate that the
Minangkabau ethnoscience-based LDER learning model possesses satisfactory practicality for
classroom implementation. The effectiveness of the model was evaluated separately through
students' scientific literacy achievement using the Normalized Gain (N-Gain) analysis rather than
the practicality assessment.

Effectiveness of Models on Scientific Literacy

The effectiveness of the LDER learning model was analyzed based on improvements in students'
scientific literacy skills through pretest and posttest scores. The analysis was conducted using
Normalized Gain (N-Gain) to determine students' ability improvement after participating in learning
with LDER syntax. The results of the analysis showed that the LDER learning model based on
Minangkabau ethnoscience obtained an N-Gain value of 0.67, which is in the moderate category.
Based on the criteria used in the study, an N-Gain value between 0.3 and 0.7 is included in the
moderate category. An N-Gain value of 0.67 indicates an increase in students' scientific literacy skills
after applying the LDER learning model. Although the increase is in the moderate category, the value
is close to the upper limit of the moderate category (N-Gain = 0.7), thus indicating a fairly strong
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potential for improvement after students participate in learning using the developed model.

This improvement can be attributed to the LDER syntax structure, which guides students
through learning stages, from an introduction to ethnoscience phenomena to an understanding of
scientific concepts. In the Ethnoscience Literacy stage, students encounter contextual cultural
phenomena (Budiarti et al., 2026). Furthermore, the Discussion stage provides an opportunity to
develop ideas and reasoning, while the Explanation stage directs students to explain phenomena
using scientific concepts. The Reflection stage then provides an opportunity to review and strengthen
the understanding that has been gained (Zheng et al.,, 2024).

This study developed the Minangkabau ethnoscience-based LDER (Literacy-Discussion-
Explanation-Reflection) learning model as a culturally contextualized approach to science learning
for junior high school students. The findings indicate that the developed model is suitable for
classroom implementation and is associated with improvements in students' scientific literacy, as
reflected by a moderate N-Gain score of 0.67 after the learning intervention. The contribution of the
model lies in providing a structured learning sequence that connects students' cultural experiences
with scientific concepts through ethnoscience literacy, discussion, explanation, and reflection, thereby
supporting more meaningful and contextually relevant science learning.

These findings should be interpreted within the context of the present study. The
implementation was conducted in a specific educational and cultural setting using a one-group
pretest-posttest design without a comparison group; therefore, the observed improvement cannot be
attributed solely to the LDER learning model. Other factors, such as teacher facilitation, repeated
exposure to the test, and classroom learning experiences, may also have contributed to the observed
gains. Future studies are recommended to examine the model through controlled experimental
designs involving multiple schools and diverse cultural settings to provide stronger evidence
regarding its generalizability and its contribution to improving students' scientific literacy.

Synthesis of Development Results
Table 2. Summary of the Validity, Practicality, and Effectiveness of the Minangkabau Ethnoscience-Based
LDER Learning Model

Aspect Indicator Result Category
Validity Learning Model 77.5% Valid
Learning Material 95.45% Highly Valid
Language and Media 95.23% Highly Valid
Practicality Science teacher 85.31% Highly practical
Student 84.80% Highly practical
Effectiveness N-Gain Science Literacy 0.67 Moderate improvement

Overall, the study results indicate that the Minangkabau ethnoscience-based LDER learning
model meets the three main criteria for product development: validity, practicality, and effectiveness.
In terms of validity, the model scored 77.5%, while the supporting devices scored higher, namely
95.45% in the material aspect and 95.23% in the language and media aspect. In terms of practicality,
teacher and student assessments reached 85.31% and 84.80%, respectively, both of which are in the
very practical category. Meanwhile, the effectiveness of the model is indicated by an N-Gain value of
0.67, which is in the moderate category.

Discussion
The research results show that the LDER learning model based on Minangkabau ethnoscience was
successfully developed through the ADDIE stages and produced a model with four main syntaxes,
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namely ethnoscience literacy, discussion, explanation and reflection. This structure shows that
science learning is designed not only to be oriented towards mastering concepts, but also to the
process of connecting the knowledge that students already have with scientific knowledge
(Vancugoviené et al.,, 2024). In this context, ethnoscience is placed as a starting point for learning
that allows students to understand scientific concepts through cultural phenomena that are close to
their lives (Suwandi et al., 2025).

The integration of Minangkabau cultural contexts through suntiang anak daro, talempong, and
Rumah Gadang demonstrates that cultural environments can be relevant learning resources for
science instruction. These cultural phenomena are not used merely as illustrations but are linked to
concepts of light and optical instruments, sound, the structure of the Earth, and earthquake disaster
mitigation (Kurnio et al., 2021; Rosyidah et al,, 2025). This approach provides a concrete context for
students to identify phenomena, develop questions, discuss ideas, and construct scientific
explanations.

The advantage of the LDER model lies in the learning flow that connects the local context with
the process of constructing scientific knowledge. The Ethnoscience Literacy stage provides students
with the opportunity to activate prior knowledge based on cultural experiences. The Discussion
stage then provides a space for exchanging ideas and testing initial understanding. Next, the
Explanation stage guides students to reconstruct this understanding based on scientific concepts,
while the Reflection stage helps students review their understanding and connect it to everyday life
(Kulgemeyer & Geelan, 2024; Boven et al., 2025). Thus, the LDER model has characteristics that
support learning and are contextual, active, and reflective.

These findings imply that integrating ethnoscience into science learning should not stop at
using local cultural examples, but should be embedded within a clear pedagogical structure. The
LDER model offers such a structure through four stages that systematically guide students from
cultural experiences to scientific understanding. With this approach, local knowledge serves as a
bridge to building scientific knowledge, rather than being positioned as knowledge separate from
school science.

The validation results show that the LDER learning model achieved 77.5% and is in the
feasible/valid category. Meanwhile, the material aspect obtained 95.45%, and the language and
media aspects obtained 95.23%, each of which is in the very feasible category. These findings
indicate that the model and its supporting tools have met the eligibility criteria for use in science
learning. The high material validation results indicate that the ethnoscience context used can be
integrated with science material in a relevant manner. This integration is important because the use
of cultural context in science learning can be meaningless if the relationship between cultural
phenomena and scientific concepts is not designed appropriately (Boven et al.,, 2025).

In the LDER model, cultural phenomena such as talempong, suntiang anak daro, and Rumah
Gadang are positioned in direct relation to the scientific concepts being studied. Thus, the local
context not only attracts students’ attention but also becomes part of the process of forming
conceptual understanding. The language and media validation, which reached 95.23%, also
indicates that the presentation of the material and supporting devices has met the aspects of
readability, clarity, and presentation. This is important because the success of ethnoscience-based
learning is determined not only by the choice of cultural context, but also by the ability of the
learning devices to present the relationship between local phenomena and scientific concepts
clearly (Khusniati et al., 2023).

Meanwhile, the model validation percentage of 77.5% indicates that the model structure has
met the eligibility criteria, although the value is lower than the validation of materials, language, and
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media. This difference is understandable because the learning model has more complex
components, including syntax, social systems, reaction principles, support systems, and
instructional and accompanying impacts. Therefore, validator input on syntactic structure, teacher
and student activities, and the deepening of the relationship between scientific and ethnoscience
concepts is important for model refinement. Overall, the validation results strengthen that the LDER
model has an adequate basis for use in science learning. The validity obtained also shows that the
integration of Minangkabau ethnoscience can be designed systematically without reducing the
substance of the scientific concepts that are the learning objectives.

The LDER model achieved a practicality score of 85.31% based on teacher assessments and
84.80% based on student responses. Both scores fall into the very practical category. These results
indicate that the model can be applied in learning and is acceptable to its primary users, namely
teachers and students. The model's practicality can be attributed to the LDER syntax structure,
which provides a systematic learning flow. Teachers not only receive guidance on the learning
stages but also have a framework to guide students from the introduction of cultural phenomena to
the discussion process, the development of scientific explanations, and reflection (Chang, 2013).
This structure can help reduce the gap between students' existing local knowledge and the scientific
concepts they must master (Hogan & Bae, 2025).

From the students' perspective, using the Minangkabau ethnoscience context provides a
learning experience more closely connected to their social and cultural environment. Students can
learn science concepts through phenomena that are not entirely unfamiliar to them. This situation
creates a more meaningful learning process because students have prior experience that can be
used as a basis for understanding scientific concepts (Karpudewan et al,, 2017; Wiyarsi et al., 2024).
Interestingly, the teacher and student assessment scores showed a relatively small difference.
Practicality based on teacher assessment reached 85.31%, while student responses reached
84.80%, with a difference of only 0.51 percentage points.

The similarity of these assessment tendencies indicates that the model is not only easy to apply
from an educator's perspective but also acceptable to students as learning users. These findings
have practical implications: the development of culture-based learning needs to consider the
model's real applicability. Models that have a strong cultural context but are difficult for teachers to
implement or difficult for students to understand will have limitations in implementation (Iriani et
al,, 2024). The results of this research show that LDER can maintain cultural relevance while also
having a high level of practicality in its use.

The model's effectiveness is demonstrated by the N-Gain value of 0.67, which is in the
moderate category. These results indicate an increase in students' scientific literacy skills after
applying the Minangkabau ethnoscience-based LDER model. Although the increase is not yet in the
high category, the value is close to the upper limit of the moderate category and indicates the
model's potential to support improvements in scientific literacy skills. This increase can be
understood through the characteristics of LDER syntax. Scientific literacy is not only related to the
ability to remember concepts, but also to the ability to use scientific knowledge to understand
phenomena and make evidence-based decisions (Rahman & Mehnaz, 2024; Roy et al,, 2025). The
LDER model provides a learning experience that gradually directs students to observe phenomena,
discuss problems, construct explanations, and reflect.

The Ethnoscience Literacy stage helps activate students' prior knowledge through cultural
phenomena they are already familiar with (Ramdhani et al., 2025; Yasir et al,, 2025). This prior
knowledge is then developed through the Discussion stage, where students interact and test their
ideas. This process forms the basis for the Explanation stage, where students are directed to explain
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phenomena using scientific concepts. Furthermore, the Reflection stage helps students connect
scientific understanding with their experiences and life contexts. This sequence provides a
pedagogical explanation for the increase in N-Gain obtained. Students do not immediately receive
scientific concepts in abstract form, but have the opportunity to build understanding through
familiar contexts. The process of moving from local experiences to scientific explanations can help
students understand that phenomena they encounter in everyday life are related to scientific
principles (Fortus & Krajcik, 2020; Kervinen et al,, 2020).

Thus, the N-Gain value of 0.67 can be seen as initial evidence that the LDER model has the
potential to support improved scientific literacy. However, because the improvement is still in the
moderate category, this result also indicates that developing scientific literacy is a process that
requires continuous learning. More intensive application of the model, strengthening investigative
activities, and providing students with broader opportunities to use scientific evidence have the
potential to strengthen scientific literacy achievements.

The main contribution of this research lies in the development of a learning model that
integrates Minangkabau ethnoscience into a systematic learning structure. The LDER model not
only uses local culture as an additional context, but also makes it an integral part of the learning
process through four interconnected stages. The research findings indicate a relationship between
three main aspects of product quality: validity, practicality, and effectiveness. The model, deemed
feasible by experts, can be applied practically by teachers and students and shows an increase in
scientific literacy based on the N-Gain value. This pattern shows that the development of
ethnoscience-based models requires attention to the relationship between conceptual design,
pedagogical applicability, and learning outcomes.

From an educational perspective, the LDER model also provides an opportunity to connect
global competencies with local contexts. Scientific literacy is a crucial competency students need to
face various life challenges, while ethnoscience provides learning resources derived from students'
social and cultural environments. Integrating the two allows science learning to be oriented not
only toward mastery of concepts but also toward understanding the relationship between science,
culture, and everyday life. Thus, the LDER model based on Minangkabau ethnoscience can be seen
as a pedagogical innovation that seeks to bridge two domains of knowledge: local knowledge and
scientific knowledge. The success of this model lies not only in the use of the Minangkabau cultural
context, but also in the way that context is integrated into the learning process, encouraging
students to observe, discuss, explain, and reflect on phenomena scientifically.

The results of this study imply that the LDER model can be an alternative for science teachers
who want to develop learning that is more contextual and responsive to local culture. This model
can be used to strengthen the connection between student experiences and science concepts while
also providing space for utilizing local cultural potential as a learning resource. However,
interpretation of the effectiveness results needs to be done proportionally. The N-Gain value of 0.67
indicates an increase in the moderate category and cannot be used as a basis for stating that the
model is more effective than other learning models. Furthermore, the data available in this
development research does not provide a sufficient basis for concluding the model's universal
effectiveness across all junior high school contexts.

Therefore, further research needs to test the LDER model on a larger and more diverse sample
and use a quasi-experimental design with a comparison group. Overall, the results of this study
provide evidence that the LDER learning model based on Minangkabau ethnoscience is highly
feasible and practical and shows potential in improving students' scientific literacy. The model's
main contribution lies in the systematic integration of local cultural context and the process of
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scientific knowledge construction. These findings reinforce the idea that science learning rooted in
students' cultural contexts can be one approach to creating more relevant, meaningful learning that
supports the development of scientific literacy.

Conclusion

This research resulted in the LDER (Ethnoscience Literacy, Discussion, Explanation, and
Reflection) learning model, based on Minangkabau ethnoscience and developed through ADDIE, to
address the need for a science learning model that not only contextualizes science through local
culture but also systematically transforms local knowledge into scientific understanding oriented
toward science literacy. The LDER model demonstrated feasibility through model validation of
77.5%, material 95.45%, and language and media 95.23%, with practicality of 85.31% based on
teacher assessment and 84.80% based on student responses. The N-Gain value of 0.67 indicates an
increase in science literacy in the moderate category. These findings confirm the contribution of the
LDER model as a pedagogical framework that bridges indigenous science and scientific science
through the stages of Ethnoscience Literacy, Discussion, Explanation, and Reflection, thus
expanding the culture-based science learning approach from merely using local contexts to a more
systematic knowledge reconstruction process. Further testing through experimental designs with
comparison groups, larger samples, and diverse cultural contexts is needed to test the causal
effectiveness and generalizability of the model.
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