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Abstract: This study aims to comprehensively analyze the implementation of the 
Project-Based Learning (PjBL) Model integrated with ethnoscience in NTT Ikat 
Weaving dyeing in Chemistry learning at high schools, including its impact, critical 
challenges, and strategies for strengthening the competencies of teachers and students. 
This study uses a qualitative method with a descriptive analytical approach. The 
research subjects consisted of Chemistry teachers as model implementers and 11th-
grade students involved in the learning project. The main research instruments used 
included observation sheets on the implementation of PjBL focusing on teacher 
performance, teacher questionnaires, student questionnaires, in-depth interviews with 
teachers, and in-depth interviews with students. The results show that the 
implementation of this model was very good (above 82%) in terms of PjBL syntax and 
ethnoscience integration, providing a significant positive impact in the form of 
increased motivation, student involvement, and teacher self-efficacy, as well as an 
increase in the understanding of contextual chemistry concepts. However, the 
implementation faced critical challenges, particularly in terms of logistical constraints 
and rigid curriculum time allocation, as well as weaknesses in teacher assessment 
instruments and criteria (Column 3 criteria were rated the lowest, x̄ = 3.27). For 
sustainability, a strategy to strengthen teacher competencies is needed through 
research collaboration with local artisans and institutional support in providing 
logistics and adjusting curriculum time allocation. Overall, integrated PjBL 
ethnoscience has proven to be effective and transformative, but its optimization is 
highly dependent on strong systemic support. 
 
Keywords: Chemistry education; Curriculum implementation; Ethnoscience; NTT Ikat 

Weaving; Project-Based Learning 

  

Introduction  
 

The context of 21st-century education demands a 
paradigm shift in the learning process, from 
conventional to contextual, innovative, and learner-
centered learning, in line with the philosophy of the 
Merdeka Curriculum, which emphasizes character 
building and global competencies (Agung, 2025; Al 
Idrus, 2022; Yulia et al., 2025). One of the main 

challenges in teaching chemistry in senior high school 
(SMA) is the abstract and theoretical nature of the 
material, which often causes students to have difficulty 
relating chemical concepts to everyday life (Dewi et al., 
2024; Febriyanti & Siregar, 2025; Putriningtyas, 2025). 
This phenomenon, which is often reflected in low 
cognitive learning outcomes and higher-order thinking 
skills among students, underscores the urgency of 
adopting more relevant and engaging learning models. 

https://doi.org/10.29303/jppipa.v12i1.13874
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On the other hand, East Nusa Tenggara (NTT) is a region 
rich in cultural heritage, particularly Tenun Ikat, whose 
manufacturing process, especially at the dyeing stage, is 
full of local wisdom and contains profound scientific 
concepts, known as ethnoscience (Siombo, 2019). This 
wealth of ethnoscience, if utilized optimally, has great 
potential to become a bridge connecting abstract 
chemistry concepts with the cultural reality of students, 
thereby increasing their interest, motivation, and 
conceptual understanding of chemistry. 

The urgency of this research is based on two crucial 
issues: the need for innovative learning models and the 
importance of preserving local wisdom through 
education. Pedagogically, the demand to produce 
graduates with 21st-century skills—such as problem 
solving, critical thinking, and collaboration—makes the 
Project-Based Learning (PjBL) model a highly relevant 
solution (Lubis et al., 2024; Saba, 2024; Siminto et al., 
2025). PjBL provides opportunities for students to 
design, implement, and evaluate authentic projects, 
which inherently encourage the development of these 
skills (Sholeh et al., 2024). However, the effectiveness of 
PjBL will be maximized when the projects undertaken 
have a meaningful context for students. Therefore, 
integrating the ethnoscience of NTT Ikat weaving 
dyeing into the PjBL framework is very urgent. The 
traditional ikat weaving dyeing process involves various 
fundamental chemical concepts, such as coagulation (in 
the dyeing process), acid-base reactions (in adjusting the 
pH of the dye), extraction (in obtaining dyes from 
natural materials), and colloid concepts (in pigment 
dispersion) (Istikomayanti et al., 2023). Field data and 
ethnographic studies show that the ikat weaving 
community in NTT has long applied these chemical 
principles empirically and traditionally, even though 
they are not fully aware of them as scientific concepts 
(Rimbawati, 2023). The use of this local wisdom in PjBL 
will make chemistry lessons more real, contextual, and 
indirectly contribute to preserving the NTT ikat weaving 
culture as a regional identity (Istikomayanti et al., 2023). 

A number of previous research results have 
strengthened the theoretical and empirical basis of this 
study. Research by Jusita (2019) found that the 
application of project-based learning models can 
significantly improve student activity and learning 
outcomes. Meanwhile, research by Hidayati & Julianto 
(2025) shows that the integration of an ethnoscience 
approach in science learning improves students' critical 
thinking skills, providing a strong indication that 
ethnoscience is a rich context for cognitive development. 
Specifically regarding Ikat Weaving, a study by Lalang 
et al. (2023) identified chemical concepts contained in 
local cultural products, particularly songke woven 
fabric. The results showed a connection between the 

production of songke woven fabric and chemical 
concepts, especially in the thread dyeing stage, which 
involves materials such as reaction rates, acids and 
bases, and chemical bonds. 

The novelty or scientific contribution of this 
research lies in the comprehensive analysis of the 
implementation of the integrated ethnoscience PjBL 
model. This novelty can be seen from the aspects of 
integration, implementation model, and focus of 
analysis. First, this study not only uses ikat weaving as a 
case study, but also systematically integrates the 
ethnoscience of NTT Ikat Weaving dyeing into all PjBL 
syntax (from determining basic questions, project 
design, schedule preparation, to experience evaluation) 
as a project theme that must produce dyeing products. 
Second, this study focuses on analyzing implementation 
at the high school chemistry level, whose concepts are 
more complex and detailed than those in junior high 
school science, thus requiring a more in-depth and 
structured adaptation of PjBL. Third, the novelty lies in 
the in-depth description of how very specific local 
wisdom (NTT Ikat Weaving dyeing) can be processed 
into valid and effective chemistry learning project 
guidelines, as well as measuring the impact of its 
implementation, details of which are still rarely explored 
in the context of education in NTT. Fourth, this study 
examines the impact, challenges, and strategies for 
strengthening teacher and student competencies. Thus, 
this research is expected to produce a tested PjBL 
implementation model and become a reference for 
chemistry teachers throughout Indonesia, especially in 
regions with similar local cultural wealth, to make 
chemistry learning more relevant, meaningful, and 
capable of shaping students' cultural and scientific 
multiliteracy competencies. 

The purpose of this study is to comprehensively 
analyze and describe the implementation of the Project-
Based Learning (PjBL) model integrated with the 
ethnoscience of NTT ikat weaving dyeing in chemistry 
learning in high schools, including identifying the 
impacts and challenges and formulating strategies to 
strengthen the competencies of teachers and students. 

Research on the implementation of the Project-
Based Learning (PjBL) Model integrated with 
Ethnoscience in the local context of NTT has strong 
literature support. The main evidence comes from the 
article by Dari et al. (2025) which explicitly discusses the 
integration of Ethnoscience and PjBL to improve 
students' science process skills. This study validates the 
conceptual framework that combining these two 
approaches is effective and relevant. This integration is 
based on the potential identified by Istikomayanti et al. 
(2023) regarding the potential of ikat weaving as a source 
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of Ethnoscience-based learning, which justifies the 
selection of the topic of NTT ikat weaving. 

The context of local wisdom in NTT ikat weaving 
dyeing is at the core of this study. Siombo (2019) 
provides a theoretical basis regarding local wisdom in 
the process of making Timor ikat weaving, which is 
important for understanding traditional procedures. 
Furthermore, Lanu (2017) provides practical 
documentation through the design of a reference book 
on Traditional Ikat Weaving for Youth in Sikka Regency, 
which can be directly be used as content reference for 
student projects. 

To connect the tradition of ikat weaving with 
chemistry concepts in high school, ethnochemistry 
analysis is needed. The article by Lalang et al. (2023) 
examines ethnochemistry in Songke woven fabrics in 
West Manggarai, NTT. This study is very important 
because it identifies the chemical components in natural 
dyes. This identification bridges the subjects of 
Elements, Carbon Compounds, and Redox Reactions, 
ensuring that the projects carried out by students have 
sufficient chemical depth. 

The implementation of PjBL as the main model is 
reinforced by empirical evidence of its effectiveness. 
Bowo (2022); Jusita (2019); Santoso et al. (2024) show that 
PjBL improves student activity and learning outcomes. 
Additionally, Siminto et al. (2025) emphasize the role of 
PjBL in developing creativity and collaborative skills, 
which are essential skills to be achieved through the 
weaving dyeing project. These results provide strong 
indications that integrated ethnoscience PjBL will 
produce similar positive impacts. 

In addition to mastering concepts, this model aims 
to improve higher-order cognitive skills. Sholeh et al. 
(2024) specifically found researched that PjBL is effective 
in improving students' critical thinking skills. In line 
with this, articles by Dari et al. (2025); Wariani et al. 
(2025), which focus on the development of ethnoscience-
based LKPD for Redox material, show that this 
integration successfully improves students' science 
process skills. This is relevant because weaving dyeing 
involves chemical experiments that require data analysis 
and critical conclusions. 

Two recent studies show the crucial relevance of 
learning models that integrate local wisdom or 
ethnoscience into science education, an approach that is 
particularly important in regional contexts such as East 
Nusa Tenggara (NTT). Research by Awaluddin (2025) 
on the application of the Local Wisdom-Based Problem-
Based Learning (PBL) Model to environmental pollution 
material at SMAN 2 Bolo shows that the explicit use of 
local context is effective in improving students' 
conceptual understanding because the material becomes 
more concrete and relevant to their life experiences. In 

line with these findings, Lado (2025) through his 
research on the Ethnoscience-Based Project-Based 
Learning (PjBL) Model, found a significant positive 
effect on students' science literacy, indicating that 
linking scientific principles with traditional cultural 
practices and knowledge is a powerful strategy for 
developing critical thinking and science application 
skills. Overall, these articles confirm that models based 
on local wisdom serve as a bridge connecting universal 
science with local culture, making learning more 
contextual, meaningful, and relevant in efforts to 
improve the quality of science education in Eastern 
Indonesia and its surrounding areas. 

A review of several articles shows that the 
implementation of integrated ethnoscience learning 
models such as PjBL (Project-Based Learning) focusing 
on NTT ikat weaving dyeing poses significant 
challenges that require planned strategies to strengthen 
teacher competencies. Specifically, Hayon et al. (2025) 
highlight the need to improve prospective chemistry 
teachers' perceptions and readiness for NTT culture-
based contextual learning (ethnoscience), indicating that 
cultural integration is still a new area that requires 
training and familiarization. This challenge is reinforced 
by Nuraeni et al. (2024), who analyze that although 
science teachers have a positive perception of STEAM-
PjBL-oriented learning with local wisdom content, the 
implementation of this innovative model requires 
additional competencies from teachers, especially in 
designing projects that truly integrate science with 
elements of local wisdom in depth. Therefore, strategies 
to strengthen teacher competencies must focus on 
continuous training in the design of PjBL projects that 
are valid in terms of ethnoscience and the development 
of teaching materials that connect chemistry concepts 
(e.g., colloids or dyes) with the cultural richness of NTT, 
to ensure effective and optimal implementation. 

The aspects of challenges and strengthening teacher 
competencies are very important in the implementation 
of the new model. Nuraeni et al. (2024) analyzed science 
teachers' perceptions of PjBL with local wisdom content, 
identifying teachers' readiness, obstacles, and 
professional development needs.  

Overall, this scientific article provides a 
comprehensive foundation and confirms the 
effectiveness of PjBL, provides specific NTT (ikat 
weaving) ethnochemistry content, supports learning 
impact analysis (cognitive and skills), and most 
importantly, provides insights to identify challenges and 
strategies for strengthening teacher and student 
competencies.  

In general, the literature shows a strong consensus 
regarding the effectiveness of the PjBL Model and the 
integration of ethnoscience/local wisdom in science 
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learning, both in improving cognitive learning outcomes 
and 21st-century skills such as critical thinking, 
collaboration, and scientific process skills (Dari et al., 
2025; Sholeh et al., 2024). Another consistency lies in the 
potential of ethnochemistry in fabric dyeing as a bridge 
to high school chemistry materials (Istikomayanti et al., 
2023; Lalang et al., 2023). However, differences and 
challenges arise in the dimensions of implementation 
and scope of analysis. Some studies show the 
effectiveness of locally based PBL (Problem-Based 
Learning), while others specifically emphasize the 
advantages of PjBL with a focus on project products, 
indicating a variety of integrated models being tested. In 
addition, the literature highlights consistent challenges 
related to teacher readiness in designing integrated 
curricula and limited access to local resources (Nuraeni 
et al., 2024; Riskayanti, 2023; Widiansyah et al., 2025), 
although these challenges tend to be general (national) 
and not specific to the socio-academic conditions of 
chemistry teachers in NTT. 

Although the theoretical foundation is strong, there 
are significant gaps that need to be filled by this study. 
The main gap is the lack of in-depth and empirical 
analysis of the actual implementation of the integrated 
PjBL model of NTT ikat weaving ethnoscience in high 
school chemistry lessons. Most of the positive findings 
come from studies outside NTT or use different local 
wisdom objects. The second gap is the absence of specific 
data on the comparative impact of the PjBL model 
integrated with Ethnoscience vs. pure PjBL, which is 
needed to isolate the effect of NTT local wisdom itself on 
motivation, learning outcomes, or skills. Finally, a 
critical gap is the need to formulate measurable and 
contextual strategies for strengthening teacher and 
student competencies that directly address the specific 
challenges faced by the academic community in East 
Nusa Tenggara in managing complex weaving dyeing 
projects. 

This research is supported by three main theoretical 
pillars: Constructivism, the PjBL Model, and the 
Concept of Ethnoscience. Theoretically, Constructivism 
serves as a philosophical foundation, stating that 
students actively construct their understanding through 
real experiences. In this context, PjBL (Independent 
Model) becomes the methodological structure that 
guides students through the NTT ikat weaving coloring 
project (Context/Content Variable) through organized 
stages (e.g., planning, implementation, product 
evaluation). The key relationship is that PjBL facilitates 
the integration of Ethnoscience content; abstract 
Chemistry concepts (Redox, Colloids, Carbon 
Compounds) are made contextual and empirical 
through the traditional dyeing process. This active 
process will then be analyzed for its impact on the 

Dependent Variable (Student Learning 
Outcomes/Competencies), such as improved critical 
thinking and scientific process skills, as well as their 
understanding of local wisdom values. 

The application of theory in this study will focus on 
analyzing how and why the implementation of the 
model is effective (or not). The PjBL theory will be used 
to verify the suitability of the implementation stages in 
the classroom with the theoretical standards of PjBL, as 
well as to measure the impact of the project on 
improving student competence. Meanwhile, the concept 
of ethnoscience will be applied to analyze the relevance 
of chemistry content extracted from the NTT weaving 
dyeing process (ethnochemistry) and to measure 
students' perceptions of the contextuality of the material. 
If challenges arise, constructivism theory will help 
analyze failures in the learning process (e.g., lack of 
scaffolding or projects that are too far from students' 
prior knowledge), which will then form the basis for 
formulating competency-strengthening strategies for 
teachers and students. 

 

Method  
 
This study uses a quantitative descriptive 

approach. According to Sugiyono (2017), a quantitative 
descriptive approach serves to describe the 
characteristics or views of a group of people in a 
population systematically and based on the facts found. 
This research will be conducted in 5 districts/cities in 
NTT, namely Rote district, Sabu Raijua district, Lembata 
district, East Flores district, and Kupang city. The 
research stages include the preparation stage, data 
collection, data analysis, and research report 
preparation. Data collection will be carried out in the 
odd semester of the 2025/2026 academic year.  

The subjects of this study were five chemistry 
teachers and 100 students from high schools in five 
districts/cities in NTT, namely Rote District, Sabu Raijua 
District, Lembata District, East Flores District, and 
Kupang City. The sampling technique used in this study 
was purposive sampling. This technique was chosen 
because the researcher needed to take samples based on 
certain criteria set by the researcher. In this case, the 
criteria included: chemistry teachers at high schools in 5 
districts/cities and students from those 5 schools who 
were in the 12th grade in the odd semester and were 
studying acids and bases in their curriculum. This study 
was conducted with the aim of comprehensively 
analyzing and describing the implementation of the 
Project-Based Learning (PjBL) model integrated with the 
ethnoscience of NTT ikat weaving dyeing in chemistry 
learning in high schools, including identifying the 
impacts and challenges and formulating strategies to 
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strengthen the competencies of teachers and students. 
Furthermore, by involving samples from several 
regional clusters, the research findings can be more 
generalized and considered representative of the context 
of high school chemistry learning in the NTT region as a 
whole, not limited to one location. 

Data collection was carried out using five research 
instruments, namely observation sheets on the 
implementation of integrated PjBL and ethnoscience, 
teacher questionnaires, student questionnaires, teacher 
interview guidelines, and student interview guidelines. 
The observation sheet was used to obtain quantitative 
data on the level of implementation of the PjBL syntax 
and the integration of ethnoscience in learning. The 
student questionnaire provided information about 
learning experiences, obstacles encountered, and the 
impact of learning on students' science literacy. In-depth 
interviews with teachers and students were used to 
explore quantitative findings further, especially those 
related to experiences, obstacles, and strategies during 
project implementation. The questionnaire was 
distributed online via Google Form, while observations 
were conducted by two observers in each school and 
interviews were conducted by telephone. 

Quantitative data from observations and 
questionnaires were analyzed using descriptive 
statistics in the form of percentages, means, and 
standard deviations, which were then interpreted into 
specific categories. Meanwhile, qualitative data from 
interviews were analyzed using the Miles and 
Huberman analysis model, which included data 
reduction, data presentation, and conclusion drawing. 
To improve the validity of the findings, this study 
applied instrument triangulation by comparing data 
from observations, questionnaires, and interviews. All 
instruments were validated by three chemistry 
education experts and deemed suitable for use. 

  

Results and Discussion  
 

Teachers' perceptions and self-efficacy regarding 
the implementation of the integrated PjBL Model of 
Ethnoscience are in the good category with an average 
score of 4.08, reflecting teachers' positive beliefs about 
the relevance of the model and its benefits for improving 
teaching competence. However, the indicators of 
challenges and implementation constraints received an 
average score of 2.88 and were in the not good category, 
indicating that teachers faced significant obstacles, 
particularly related to time constraints, logistics, the 
absence of standard teaching materials, and the 
difficulty of integrating the weaving dyeing process into 
a dense curriculum structure. On the indicators of 
strengthening strategies and reflective efforts, teachers 

gave a rating in the good category with an average of 
3.68, indicating that despite considerable challenges, 
teachers have made efforts to develop adaptive 
strategies such as collaboration with local artisans, 
schedule modifications, and improvements to project 
designs to make them more contextually appropriate as 
represented in Table 1. 
 
Table 1. Teacher questionnaire results 

Indicator 
Group 

Group 
Average 

(xˉ) 

Group 
Standard 

Deviation (σ) 
Interpretation 

A 4.08 0.78 Good 
B 2.88 1.04 Not Good 
C 3.68 1.09 Good 

 
The implementation of the integrated PjBL Model 

of Ethnoscience in NTT Ikat Weaving Dyeing received 
very positive responses in two main aspects, namely the 
positive impact on science-culture literacy (x ̄ = 4.31; SD 
= 0.50) and the role of teachers and learning strategies (x ̄ 
= 4.44; SD = 0.49), both of which are in the Very Good 
category as shown in Table 2.  

 
Table 2. Students’ questionnaire results 

Aspect 
Component 

Average (xˉ) 
Standard 

Deviation (SD) 
Interpretation 

A 4.31 0.50 Very Good 
B 3.03 0.61 Enough 
C 4.44 0.49 Very Good 

 
These findings indicate that students felt an 

increase in their contextual understanding of chemistry 
concepts, their involvement in learning, and effective 
teacher guidance during the project implementation. 
However, the aspects of challenges and obstacles in 
project implementation received the lowest average 
score (x ̄ = 3.03; SD = 0.61) in the fair category, indicating 
that students still faced various obstacles such as limited 
tools and materials, project time management, and 
difficulties in connecting abstract chemistry concepts 
with traditional weaving dyeing practices. 

Table 3 shows the implementation of the integrated 
PjBL Model of Ethnoscience. The observation results 
show that all stages of PjBL went well, marked by the 
exploration of local culture, demonstrations of natural 
coloring, and practical activities that connected chemical 
concepts with traditional practices. These findings are in 
line with the results of the student questionnaire, which 
showed that they felt highly motivated and considered 
hands-on experiences to be the most interesting and 
meaningful component of learning. 
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Table 3. PjBL implementation 
Data Source   Relevant Key Findings Consistency (Connection) 

Observation (PjBL 
Process) 

The Ethnoscience PjBL process was carried 
out, involving cultural exploration and 

chemistry practices (e.g., dyeing 
demonstrations). 

The observed process (Observation) was 
confirmed by Teacher Interviews (effective 

strategies are practice and visualization) and 
Student Questionnaires (high motivation due to 

the relevance of the practice). 
Student Questionnaire 
(Experience)  

Students reported high motivation and 
hands-on experience as the best part. 

Students appreciate the practical and contextual 
aspects observed in the field. 

Teacher Interviews 
(Implementatio) 

Teachers apply structured scaffolding and 
use visual analogies to bridge concepts. 

Effective teacher strategies support positive 
student experiences and are consistent with what 

was observed. 

 
Teacher interviews further confirmed this 

consistency, with teachers explaining that they used 
structured scaffolding and visual analogies to help 
students understand concepts, strategies that were 
shown to support student engagement and 
understanding as reflected in the questionnaire and 

observation data. The alignment of these three data 
sources reinforces that ethnoscience-based PjBL is not 
only well implemented but also effective in creating 
chemistry learning that is relevant, contextual, and 
motivating for students. 

 
Table 4. Constraints and challenges 

Data Source   Relevant Key Findings Consistency (Correlation) 

Teacher Questionnaire 
(Challenges) 

The score for Aspect B (Challenges) was classified 
as Fair (average X = 3.03), driven by low scores for 

P7 (Availability of Resources) and P8 (Time 
Management). 

The teacher questionnaire quantitatively 
showed that time and resource issues were 

the main weaknesses. 

Teacher Interviews 
(Constraints) 

Teachers mentioned that the main constraints 
were time limitations, difficulties in providing 

sufficient weaving materials, and problems with 
coordinating resource persons (Technical/Non-

Academic Constraints). 

The teacher interviews explained the time 
and resource constraints identified in the 

Teacher Questionnaire. 

Student Questionnaire 
(Constraints) 

Students also reported logistical difficulties 
related to schedule conflicts, limited exploration 

time, and difficulties in finding raw materials 
(Student Technical/Non-Academic Constraints). 

The constraints complained about by 
students (logistics, time, materials) were 

qualitatively identical to those reported by 
teachers, validating that these constraints 
were real and disruptive to both parties. 

 
Table 4 shows that the main challenges in 

implementing integrated PjBL in Ethnoscience 
consistently stem from time and resource constraints, as 
reflected in various data sources. The teacher 
questionnaire placed the Challenge Aspect in the Fair 
category (x ̄ = 3.03), mainly influenced by low scores on 
the indicators of resource availability (P7) and time 
management (P8), which indicate that these two aspects 
are the most significant obstacles. Consistency is seen in 
the results of teacher interviews, which qualitatively 
confirm these constraints, including difficulties in 
providing natural Tenun Ikat dyeing materials, limited 
learning time, and the need for coordination with 
resource persons or local craftsmen. These findings are 
also reinforced by student questionnaires, which report 
similar obstacles, such as schedule conflicts, inadequate 
practice time, and difficulties in obtaining raw materials, 
showing that these obstacles are felt by both parties. 

Table 5 shows that the implementation of 
integrated PjBL Etnosains has a strong positive impact 

on students' learning outcomes and science-culture 
literacy. Questionnaire data shows that the Positive 
Impact and Teacher Role aspects received very high 
average scores (x ̄ > 4.2), reflecting an increase in 
motivation, conceptual understanding, and the quality 
of learning interactions. These quantitative findings are 
reinforced by student interviews, which reveal that they 
not only better understand chemistry concepts related to 
dyes and solutions, but also begin to see Tenun Ikat as a 
cultural practice with a scientific basis, thereby enriching 
their perspectives on science and local culture. Teacher 
interviews showed similar results, namely that students 
were able to connect chemistry theory with ethnoscience 
applications more systematically and demonstrated an 
increase in soft skills such as cooperation, 
communication, and creativity while carrying out the 
project. Thus, the Ethnoscience PjBL model not only 
improves academic achievement but also deepens 
science-culture literacy and strengthens students' 
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holistic competencies through contextual learning 
experiences. 
 
Table 5. Impact and learning outcomes 

Data Source   Relevant Key Findings Consistency (Correlation) 

Student Questionnaire 
(Cultural-Scientific 
Literacy)   

Aspect A (Positive Impact) and Aspect C 
(Teacher Role) received a rating of Very Good 

(average X > 4.2). 

High scores on the questionnaire indicate a 
positive impact, which was further 

explained by the interviews. 
Student Interviews 
(Impact) 

Students reported increased motivation, 
understanding of the concept of Colored 

Substances/Solutions (Motivation & 
Conceptual Understanding), and a change in 

their views on Ikat Weaving (Cultural 
Relevance). 

The student interviews validated the Student 
Questionnaire scores by explaining how and 

what had changed in their understanding, 
from mere heritage to scientific application. 

Teacher Interviews 
(Impact)   

Teachers noted that students successfully 
linked theoretical chemistry with local culture 

(Student Challenges) and demonstrated 
improvement in soft skills (Teacher 

Role/Strategy). 

Teachers confirmed that the core objective 
(linking chemistry and culture) was 

achieved, supporting the findings of positive 
impact. 

  
Discussion  

The results of this study indicate that the 
application of the Project-Based Learning (PjBL) model 
integrated with Ethnoscience of NTT Ikat Weaving 
Dyeing is able to increase the relevance of chemistry 
learning and significantly encourage active student 
engagement. The high level of PjBL syntax 
implementation based on observations, student 
questionnaires, and teacher interviews indicates that the 
use of cultural context as a project basis provides an 
effective anchoring experience for understanding 
abstract chemistry concepts. These findings are 
consistent with previous studies by Djarwo et al. (2025); 
Sari & Ernawati (2025); Wiraningtyas (2024), which 
show that the integration of ethnoscience in chemistry 
learning can improve the connection between concepts 
and students' real experiences. Additionally, studies by, 
and Abdurahman et al. (2024); Handayani & Supardi 
(2025); Srihartini et al. (2025), also report that PjBL 
improves problem-solving skills and learning 
motivation when locally-based projects are 
implemented. Thus, the results of this study reinforce 
the evidence that locally-based PjBL can be an effective 
pedagogical strategy for enhancing the meaning of 
learning. 

The obstacles encountered in this study, such as 
time constraints, availability of materials, and field 
coordination challenges, are in line with the findings of 
previous studies. For example, studies by Putri et al. 
(2025); Sari (2025) show that the implementation of PjBL 
requires more time and resource readiness for the 
project to run optimally. These findings are reinforced 
by studies by Sitizahratul Aini (2025); Thayban et al. 
(2025), which conclude that ethnoscience-based learning 
often faces logistical obstacles and limitations in local 
materials if it is not supported by access to resources and 

community collaboration. The consistency of these 
findings confirms that the obstacles that arise do not 
originate from the learning model itself, but from 
external factors that require institutional support and 
careful planning. 

In terms of impact, the results of this study reveal 
that students experienced an increase in motivation, 
understanding of the concepts of dyes and solutions, 
and a change in their perspective on Tenun Ikat as a 
cultural heritage with a scientific basis. This is in line 
with the findings of Wirasti (2024), which show that 
ethnoscience-based chemistry learning can improve 
science-culture literacy and encourage a deeper 
understanding of concepts because students see a direct 
connection between their culture and science. 
Additionally, research by Putri et al. (2025) found that 
PjBL improves soft skills such as cooperation and 
creativity, which was also observed in this study 
through interviews with teachers who mentioned an 
increase in students' collaborative skills. 

The role of teachers as facilitators is crucial to the 
success of this learning, as indicated by the high scores 
given by students on the aspect of teacher guidance. 
These findings are consistent with the study by Syafila 
& A’yun (2024), which confirms that the success of PjBL 
is highly dependent on the teacher's ability to provide 
scaffolding, manage projects, and connect scientific 
concepts to real-world contexts. Thus, this study 
reinforces the literature that PjBL is not only about the 
projects that students do, but also about how teachers 
design meaningful learning experiences. 

Overall, this study not only supports but also 
expands on previous findings by showing that the 
integration of PjBL and NTT Ikat Weaving–based 
ethnoscience has strong potential to improve students' 
understanding of chemistry concepts, motivation, 



Jurnal Penelitian Pendidikan IPA (JPPIPA) Volume 12, Issue 1, 416-425  

 

423 

science-culture literacy, and 21st-century competencies. 
However, implementation challenges remain consistent 
with the patterns of obstacles that have been widely 
reported in previous studies, requiring school policy 
support, the provision of local resources, and 
strengthened collaboration with cultural communities to 
maintain the sustainability and effectiveness of this 
learning model. 

 

Conclusion 
 

The results of the study show that the 
implementation of the Project-Based Learning (PjBL) 
Model integrated with the ethnoscience of NTT Ikat 
Weaving Dyeing proved to be effective in improving the 
quality of the chemistry learning process and outcomes 
in high schools. The implementation of the PjBL syntax 
was in the very good category and was consistently 
supported by student experiences and teacher 
pedagogical strategies, which created contextual, 
meaningful learning and encouraged active 
engagement. The integration of ethnoscience proved to 
strengthen the understanding of chemistry concepts, 
particularly materials related to dyes and solutions, 
while also improving students' science-culture literacy 
through the connection between scientific concepts and 
local cultural heritage. However, this study also 
revealed major challenges in the form of time 
constraints, logistics, and the availability of practical 
materials, which impacted the smooth running of the 
project. Overall, this study confirms that ethnoscience-
based PjBL is a relevant and promising approach to be 
applied more widely in chemistry learning. However, its 
success requires stronger institutional support, 
coordination, and planning to ensure its sustainability 
and optimal results. 
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