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 High gap between ecological knowledge and pro-environmental action remains a critical 
challenge for sustainability, particularly in ecologically sensitive border regions. This 
study addresses this gap by developing and testing a Civic Ecological Transformation 
(CET) learning model based on local knowledge to enhance students' ecological 
awareness in the Indonesia–Malaysia border region. Using a mixed-methods approach 
with a sequential exploratory design, the study began with a qualitative exploration 
(interviews, FGDs, observations) to identify local cultural values, followed by a 
quantitative phase (one-group pretest-posttest, PLS-SEM) to test the model's 
effectiveness. The findings reveal that the integration of local knowledge such as belalek, 
saprahan, and tepung tawar significantly improves ecological awareness. Path analysis 
confirms the effect of the CET learning model is fully mediated by this integration of 
local knowledge. The CET model effectively fosters ecological citizenship and supports 
the achievement of SDG 4, 13, and 15, contributing a pedagogical innovation for Civic 
Education rooted in environmental sustainability. 

 

 

 

 

 ABSTRAK  

Kesenjangan yang tinggi antara pengetahuan ekologis dan tindakan pro-
lingkungan tetap menjadi tantangan kritis bagi keberlanjutan, terutama di 
wilayah perbatasan yang sensitif secara ekologis. Penelitian ini menjawab 
kesenjangan tersebut dengan mengembangkan dan menguji model 
pembelajaran Civic Ecological Transformation (CET) berbasis pengetahuan 
lokal untuk meningkatkan kesadaran ekologis siswa di wilayah perbatasan 
Indonesia–Malaysia. Menggunakan pendekatan mixed-methods dengan 
desain sequential exploratory, penelitian diawali dengan eksplorasi kualitatif 
(wawancara, FGD, observasi) untuk mengidentifikasi nilai budaya lokal, 
dilanjutkan dengan tahap kuantitatif (one-group pretest-posttest, PLS-SEM) 
untuk menguji efektivitas model. Hasil penelitian menunjukkan bahwa 
integrasi pengetahuan lokal seperti belalek, saprahan, dan tepung tawar 
secara signifikan meningkatkan kesadaran ekologis. Analisis jalur 
mengonfirmasi bahwa pengaruh model pembelajaran CET sepenuhnya 
dimediasi oleh integrasi pengetahuan lokal ini. Model CET terbukti efektif 
menumbuhkan ecological citizenship dan mendukung pencapaian SDG 4, 13, 
dan 15, menyumbangkan inovasi pedagogis bagi Pendidikan 
Kewarganegaraan yang berakar pada keberlanjutan lingkungan. 
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INTRODUCTION 

Global efforts in realizing the Sustainable Development Goals (SDGs) emphasize the 
importance of a balance between economic, social, and environmental development as the 
main foundation of the earth's sustainability. The SDGs are not just an international agenda, 
but a collective commitment of humanity to maintain harmony between progress and 
sustainability through concrete actions in various sectors, including education. In this 
context, education plays a strategic role as a strategic means to instill sustainability values and 
build ecological awareness of the global community (Pan et al., 2024; Wang & Zheng, 2024). 
Sustainable development is therefore not only a policy or economic issue, but also a social 
learning process that fosters moral responsibility between generations. 

One of the disciplines that has a strategic position in the transformation of 
sustainability values is Civic Education. Conceptually, Civic Education not only aims to form 
law-abiding and democratic citizens, but also ecological citizens who are responsible for 
social and environmental sustainability. Research by Cheah & Huang (2019) shows that 
citizenship education in Nordic schools has a significant effect on the formation of 
environmental citizenship. This is reinforced by Linhares & Reis (2023) emphasizing the 
importance of nature-based solutions in the education of prospective teachers to form 
reflective and participatory ecological citizenship actors. Thus, Civic Education has the 
potential to integrate civic literacy (Ridha et al., 2025) and ecological literacy (Husamah et al., 
2025) to form an intelligent generation while caring for the environment. 

However, the gap between knowledge and ecological action (attitude–behavior gap) is 
still a real challenge (Kollmuss & Agyeman, 2002). Many students know the importance of 
taking care of the environment, but have not yet applied it in their daily behavior. This also 
happens in Sambas Regency which is included in one of the Indonesia-Malaysia border areas 
and has natural resources and local culture such as; Stir-fry (tenun lunggi) (Januardi et al., 
2025), belalek (Wiyono & Ramadhan, 2021), and tepung tawar (Pajriati & Rohmah, 2022; 
Septiani, 2025). The diversity of cultures and traditions draws on the biodiversity in Sambas 
Regency, but is currently facing ecological pressure from land conversion and the 
exploitation of natural resources, which threaten the preservation of biological resources in 
Sambas. Meanwhile, the community's low ecological awareness, in an effort to maintain 
tradition, exacerbates environmental degradation and ecosystem imbalances (Fatmawati et 
al., 2024; Januardi et al., 2022). 

This attitude-behavior gap has particularly urgent implications in border regions such 
as Sambas Regency. As a frontline area bordering Malaysia, Sambas faces not only challenges 
of territorial sovereignty but also severe ecological pressures (Fatmawati et al., 2024). Recent 
data indicate an accelerating rate of deforestation and land degradation due to land 
conversion for large-scale plantations and unsustainable extractive practices. The erosion of 
traditional values in natural resource management exacerbates this situation. Local wisdom, 
such as belalek (community-based agriculture) (Wiyono & Ramadhan, 2021) and saprahan 
(communal sharing rituals) (Putri, 2019), which historically instilled a conservation ethos, are 
now being marginalized by modernity. Consequently, the younger generation in Sambas 
exists in a paradox: they cognitively understand global environmental issues (as per the 
national curriculum) but are practically disconnected from the local ecological practices 
inherited from their ancestors. Failure to bridge this gap not only threatens biodiversity 
(Januardi et al., 2022) but also erodes the socio-ecological resilience of the border 
community. 
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To address this complex problem, a multi-layered theoretical framework is required. 
As a grand theory, this study adopts the 'Attitude-Behavior Gap' model (Kollmuss & 
Agyeman, 2002), which identifies internal barriers and external barriers that prevent 
individuals from acting on their environmental knowledge. This model explains why 
pedagogical interventions focused solely on cognitive knowledge transfer often fail to 
produce behavioral change. Therefore, as a middle theory, we employ Experiential Learning 
Theory (Kolb, as cited in Morris, 2020) as the pedagogical mechanism to bridge this gap. 
Kolb argues that transformative learning occurs through a cycle of concrete experience and 
reflective observation, which internalizes values more powerfully than passive learning. In 
the context of applied theory, we integrate principles of Ethnopedagogy (Imaduddin & Eilks, 
2024) and Education for Ecological Citizenship (Cheah & Huang, 2019). Ethnopedagogy 
provides the content (Sambas local wisdom) to create culturally relevant concrete 
experiences, while Ecological Citizenship provides the ultimate goal (forming ecologically 
responsible citizens), moving beyond mere passive awareness. 

Several relevant studies have highlighted the role of education in fostering ecological 
awareness based on local values. As Imaduddin & Eilks (2025) emphasized, the use of local 
biodiversity can be a sustainable nature-based solution for water resource management. In 
another study (Imaduddin & Eilks, 2024), the importance of water literacy as part of 
education for sustainable development (ESD) was reviewed, where water literacy and 
environmental literacy are key to building people's ecological behavior. A similar view is put 
forward by Anwar & Elfaki (2021), who argue that the application of ecopedagogical 
approaches and local wisdom can transform ecological awareness into real social action 
within the educational community. 

The state of the art in these studies shows a shift in focus from ecological knowledge 
alone to education grounded in local experiences and values. However, most studies are still 
oriented toward science education or general ecopedagogy, not yet specifically integrating 
the values of local wisdom into the formal learning structure of Civic Education. This is 
where the research gap that is raised is related to how to develop a Civic Education learning 
model based on local wisdom that is systematic, contextual, and measurable to increase the 
ecological awareness of students in border areas such as Sambas Regency 

The novelty of this research lies in the development of a Civic Education learning 
model that combines local Sambas cultural values with an experiential learning approach 
(Morris, 2020). The model that has been developed is expected to be a bridge between 
ecological knowledge and action through direct experience, critical reflection, and the 
formation of sustainable ecological moral values. This integration also supports the 
achievement of the 13th SDG (Handling Climate Change) and the 15th SDG (Protection of 
Terrestrial Ecosystems), as well as strengthening the role of education as a driver of social 
transformation towards sustainability. Based on this description, this study seeks to answer 
three main questions, namely; 

Q1 : What is the current level of ecological awareness of students in Sambas Regency? 

Q2 : What values of local wisdom are relevant to be integrated in the learning of Civic 
Education to foster ecological awareness? 

Q3 : How is the design of an effective learning model of Civic Education based on local 
wisdom to increase the ecological awareness of students in the Indonesia-Malaysia 
border area? 

https://jurnal.unimed.ac.id/2012/index.php/jk
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METHOD 

This study uses a mixed methods approach with a sequential exploratory design as 
stated by Creswell (2014). This design begins with a qualitative exploration stage to explore 
the phenomenon in depth, then continues with a quantitative stage to test and verify the 
findings empirically. This approach was chosen because it was able to provide a 
comprehensive understanding of the development of the Civic Ecological Transformation 
(CET) learning model based on local wisdom in an effort to increase the ecological awareness 
of students in the Indonesia-Malaysia border area. The qualitative exploratory stage is 
intended to find cultural values relevant to the formation of ecological awareness, while the 
quantitative stage serves to test the effectiveness of the learning model that has been 
developed. 

The place and time of the research were set in Sambas Regency, West Kalimantan, 
which is included in one of the Indonesia-Malaysia border areas. The study was conducted 
over six months, from January to June 2025, involving high schools in the region. The 
research subjects include Civic Education teachers, traditional leaders, community leaders, 
and high school students. The selection of informants at the qualitative stage was carried out 
by purposive sampling, considering the competence and involvement of informants in the 
context of local culture and civic education in schools. 

The qualitative stage serves as a conceptual basis in designing a Civic Ecological 
Transformation (CET) learning model based on local wisdom. The primary focus is to 
identify and conceptualize the cultural values of the Sambas people that are relevant to 
ecological awareness. Data were collected through three main techniques: (1) in-depth 
interviews with key informants to explore cultural values and social practices that 
demonstrate the harmony of humans and nature; (2) Focus Group Discussion (FGD) 
involving lecturers and education experts, as well as community leaders to validate the 
findings of the interviews and build understanding on the integration of local values in 
learning; and (3) participatory observation and document review of the curriculum, lesson 
plans, as well as school and community activities. 

Qualitative data analysis uses an interactive model through three stages, namely: data 
reduction, data presentation, and conclusion drawn (Miles et al., 2013). Data reduction was 
carried out by selecting relevant information about local values and civic education learning. 
The data presentation was carried out in the form of a value category matrix and ecological 
awareness indicators. Conclusions are drawn iteratively and verified through triangulation of 
sources and methods to ensure the validity of findings. This process resulted in an initial 
design of the Civic Ecological Transformation (CET) model that contained learning 
objectives, principles, and steps. 

The quantitative stage was carried out to test the validity, reliability, and effectiveness 
of the developed learning model. The research design uses a one–group pretest–posttest 
design (Sugiyono, 2017), where one group of students is given treatment in the form of CET 
learning based on local wisdom. Measurements were taken before and after treatment to 
assess changes in students' ecological awareness levels. The quantitative research was carried 
out at SMA Negeri 1 Galing, Sambas Regency, which was chosen purposively because it 
represented a multicultural social context, real environmental issues, and the preservation of 
local culture. The research population included all high school students in the Sambas border 
area, while the sample consisted of 100 students from various grade levels and two Civic 
Education teachers involved in the implementation of the learning model. 

https://jurnal.unimed.ac.id/2012/index.php/jk
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The research instruments include: (1) a Likert scale questionnaire to measure students' 
ecological knowledge, attitudes, and behaviors; (2) observation sheets to assess learning 
activities and student participation; (3) student reflection journals to evaluate learning 
experiences and attitude changes; and (4) post-intervention interviews to explore teachers' 
and students' views on the effectiveness of the model. The validity of the instrument's 
content was checked by three civic education and environmental education experts, while 
the reliability was tested using Cronbach's Alpha coefficient to ensure internal consistency 
between the statement items (Budiyono, 2011). 

Quantitative data analysis was conducted in three complementary stages to answer the 
research questions comprehensively. First, to assess the model's overall effectiveness 
(addressing Q1 & Q3), a one group pretest-posttest design was used (Sugiyono, 2017). 
Pretest and posttest scores from the ecological awareness questionnaire were analyzed using 
a paired-samples t-test to determine if there was a statistically significant increase following 
the CET model intervention. Second, to test the mechanism of how the model worked, path 
analysis with a mediation variable was employed. As per the central hypothesis, this tested 
whether the influence of the CET Learning Model (Independent Variable) on Ecological 
Awareness (Dependent Variable) was mediated by the Integration of Local Wisdom 
(Mediation Variable), as detailed in Figure 1. Third, to deeply validate the theoretical structure 
of the 'ecological awareness' construct itself after the intervention, Partial Least Squares - 
Structural Equation Modeling (PLS-SEM) was used (Sarstedt et al., 2014). The PLS-SEM 
model (as conceptualized in Figure 1) tested the causal relationships between latent variables 
(i.e., Environmental Responsibility, Ecological Behavior, and Environmental Participation) 
to confirm the underlying theoretical framework of ecological awareness among the 
participants. This three-stage approach allowed us to not only confirm if the model worked 
(t-test) but also why it worked (mediation analysis) and what psychological structure it 
fostered (PLS-SEM). The proposed causal model can be seen in Figure 1. 

Figure 1. PLS-SEM Analysis and Path Analysis 

 

Source: Researcher, 2025 

Pathway analysis makes it possible to measure the strength and significance of each 
causal pathway, providing a deeper understanding of the mechanisms behind the 
effectiveness of learning models (Sarwono, 2022). The causal model tested includes a direct 
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relationship between ecological participation in students' ecological awareness, as well as an 
indirect relationship through mediation variables in the form of the Environmental 
Responsibility → Ecological Behavior → Ecological Awareness mediation pathway, which 
is interpreted as responsibility for the environment affects ecological awareness indirectly 
through ecological behavior as an intermediate variable. 

The validity of the structural model was tested through measurements of convergent 
and discriminant validity, composite reliability, and significance test using bootstrapping. In 
addition, external validity is strengthened through member checking, which is confirming the 
results of the analysis to key informants to ensure the conformity of interpretation with the 
reality of the field. The ethical aspects of research are maintained through voluntary 
participation consent, explanation of the purpose of the research, and guarantee of 
confidentiality of participants' identities. 

The design of this method is expected to not only produce empirical findings, but also 
be transformative. The qualitative stage provides an in-depth understanding of the local 
values that form the conceptual basis of the CET model, while the quantitative stage provides 
empirical evidence of the effectiveness of the model's application in increasing students' 
ecological awareness. This approach is in line with the experiential learning principles put 
forward by Kolb in (in Morris, 2020) and strengthening pedagogical content knowledge 
(Bahari, 2020; Hidayah et al., 2023; Imaduddin et al., 2024) so that this research contributes 
to the development of civic education learning innovations that are rooted in local culture 
and support sustainable development goals in Indonesia. 

RESULTS AND DISCUSSION 

This section presents the results of research obtained from qualitative and quantitative 
analysis of the development and application of the Civic Ecological Transformation (CET) 
model in the learning of Civic Education based on local wisdom in the Indonesia-Malaysia 
border area. The results of the study were presented integratively to answer research 
questions about how the CET model is able to increase ecological awareness and form 
students' ecological citizenship. The presentation of the results was focused on relevant 
empirical findings, followed by theoretical analysis and discussion that related the research 
data to the concept of Education for Sustainable Development (ESD), experiential learning, 
and the values of local wisdom of the Sambas community. Each subsection of the discussion 
is structured based on the focus of the main findings in order to provide a comprehensive 
overview of the theoretical and practical contributions of the developed learning model. The 
explanation is as follows, this section presents the primary empirical findings (qualitative and 
quantitative) structured to answer the three research questions posed in the introduction 
directly. 

1. The Initial Level of Ecological Awareness and the Attitude-Behavior Gap 

Research question one (Q1) sought to identify the current level of ecological 
awareness among students in Sambas. The analysis of pretest data (N=100) revealed a 
complex picture. Cognitively, students demonstrated a relatively high level of knowledge 
about global environmental issues, with a mean score of 78.5 on the knowledge subscale. 
However, this contrasted sharply with findings from qualitative interviews and the pretest 
data on the behavior subscale, where the mean score was only 42.3. 

This confirms the "attitude-behavior gap" (Kollmuss & Agyeman, 2002) cited in the 
introduction. Interviews with Civics teachers confirmed this gap; as one teacher noted, 
"students know that littering is wrong, but you will still find them throwing food wrappers in the school 
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drain." Qualitative findings also identified that although students live in an environment 
rich with local wisdom, 85% of students in the pretest could not explain the ecological 
meaning behind traditions like belalek or tepung tawar. This baseline finding is crucial: it 
empirically justifies the need for a learning model that does not just teach about ecology, 
but embeds ecological values through contextual experience. 

2. Identification and Integration of Relevant Local Wisdom Values  

Research question two (Q2) focused on identifying relevant local wisdom values. The 
qualitative exploratory phase (FGDs and interviews with traditional leaders and community 
elders) identified three central Sambas cultural practices rich in ecological values: (1) 
Belalek, a tradition of mutual cooperation in agriculture (Wiyono & Ramadhan, 2021) that 
reflects principles of sustainability, communal resource management, and social equity; (2) 
Saprahan, a communal dining ritual (Putri, 2019) that teaches values of equality, anti-waste 
(taking only what is needed), and gratitude towards nature's provisions; and (3) Tepung 
Tawar, a ritual using natural elements (water, rice, leaves) as symbols of purification and 
harmony between humans, nature, and the divine (Pajriati & Rohmah, 2022). Meanwhile, 
informants stressed that these were not mere rituals but "embodied pedagogies" designed 
to transmit conservation ethics. These findings formed the basis for the CET model's 
syntax, where these values were not taught as folklore, but were integrated into experiential, 
project-based learning, such as simulating belalek principles for managing a school garden. 

3. Effectiveness and Theoretical Contribution of the CET Model 

Research question three (Q3) evaluated the effectiveness of the CET model design. 
Effectiveness was first measured via the pretest-posttest comparison. The paired-samples 
t-test showed a statistically significant increase in students' overall ecological awareness 
scores (Mean pretest = 51.4; Mean posttest = 82.7; t-test = 14.2, p-value < 0.01). This 
increase was observed across all three dimensions: cognitive, affective, and behavioral, 
indicating the model was successful in bridging the gap identified in Q1. 

More importantly, we tested the mechanism behind this success. We hypothesized 
that the CET model (the pedagogical approach) would only succeed if the local wisdom 
values (the contextual content) were successfully integrated. The path analysis for mediation 
(presented in Table 1). 

Table 1. Results of the Analysis of the Local Wisdom-Based Learning Model on Students' 
Ecological Awareness 

Path (Relationship Between 
Variables) 

Path 
Coefficients 

Path 
(Relationship 

Between 
Variables) 

Path 
Coefficients 

Learning Model → Integration of 
Local Wisdom 

0.68 < 0.01 Significant 

Integration of Local Wisdom → 
Ecological Awareness 

0.55 < 0.01 Significant 

Learning Model → Ecological 
Awareness (Direct Track) 

0.12 0.18 Insignificant 

Source: Research Data, 2025 

The findings in Table 1 show that the direct path from the Learning Model to Ecological 
Awareness became insignificant ( P-Value = 0.18) once the mediation variable (Integration 
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of Local Wisdom) was included. The indirect path through local wisdom integration was 
highly significant. This is a key finding of this research: it was not the model alone that 
mattered, but its ability to authentically integrate local wisdom. The CET model's success 
was fully mediated by the successful integration of the values from belalek, saprahan, and 
tepung tawar into the students' learning experience. 

4. Theoretical Implications and Novelty 

This study contributes significantly to the theoretical discourse on the 'attitude-
behavior gap' (Kollmuss & Agyeman, 2002). Our findings, particularly the pretest data 
(Q1), demonstrate that the failure to act pro-environmentally is not an individual moral 
failing, but a pedagogical one. The CET model succeeded because it redesigned Civics 
Education from cognitive transmission to a transformative experience, aligning with Kolb's 
theory (Morris, 2020). Instead of just knowing about SDG 13 and 15, students experienced 
these principles through the Belalek simulation. 

This is a key difference from many previous studies. While much research focuses 
on general ecopedagogy (Anwar & Elfaki, 2021) or water literacy (Imaduddin & Eilks, 2025) 
within the realm of science education, our research grounds this intervention firmly within 
Civic Education. This aligns with the work of Mulyani et al. (2024) who call for a 
transformation of Civic Education to address global issues. Our study shows how that 
transformation can be achieved: by using local wisdom as the pedagogical bridge. By 
integrating ethnopedagogical content (Imaduddin et al., 2024), the CET model makes 
abstract global goals (SDGs) tangible and culturally resonant. 

The Civic Ecological Transformation (CET) model features an interdisciplinary 
character that connects Civics Education, Environmental Science, and History or Social 
Sciences. In terms of Civic Education, the learning that has been carried out fosters 
ecological citizenship, where students not only understand their rights and obligations to 
the Indonesian state, but also to the environment. From the environmental science side, 
students directly observe the relationship between human activities and ecosystem balance, 
while from the historical side, learning raises local cultural values that show the harmony 
of humans and nature. 

This learning syntax flow consists of five mutually continuous phases, namely: (1) 
Exploration of context and issues, where students recognize the problems of citizenship 
and the environment around them and relate them to local wisdom; (2) Critical analysis and 
understanding formation, as students examine the issues found to understand the root of 
the problem and relate it to the concepts of citizenship and ecology; (3) Transformative 
action planning, in which students design concrete solutions and action projects based on 
collaboration and local values; (4) Implementation and collaboration, when students carry 
out action projects in the school or community environment with the partnership of 
various parties; and (5) Reflection and impact evaluation, where students assess results, 
reflect on experiences, and develop a follow-up for the sustainability of the action. 
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Figure 2. Civic Ecological Transformation (CET) Learning Model 

 

Source: Research Data, 2025 

The Civic Ecological Transformation (CET) model developed is consistent with 
UNESCO's mandate through Education for Sustainable Development (Catana & Brilha, 
2020; Shulla et al., 2020), which emphasizes the integration of social, cultural, economic, 
and environmental dimensions in learning. Meanwhile, the results of the study show that 
students are able to relate local traditional values such as the conservation of customary 
forests with modern sustainability principles, forming a reflective and contextual ecological 
understanding. These findings are in line with Imaduddin et al. (2024) the finding that the 
integration of ethnopedagogical values in science learning strengthens the connection 
between scientific knowledge and local cultural practices. 

In line with this opinion, research Mulyani et al. (2024), shows that Global Citizenship 
Education has an important role in equipping students with the values and competencies 
to face global issues such as climate change, social inequality, and environmental 
sustainability. Meanwhile, Indriyani & Naidu (2025) emphasized the importance of 
integrating local wisdom values through the participatory project model (Participatory 
Project-Based Learning), which has proven effective in transforming local cultural values 
such as the Cianjur Cultural Pillar in Pancasila and citizenship learning. 

Meanwhile, in the context of ecological character education, (Bhughe, 2022; Hendri 
& Nurlaili, 2023), it highlights the central role of civic education teachers as facilitators of 
the formation of discipline and character of students, which has direct implications for 
habituating the values of social responsibility and concern for others and the environment. 
Meanwhile, Ginting et al. (2025) show that the integration of local arts and culture in 
education is able to strengthen the character of harmony and tolerance between the young 
generation in a multicultural society. These findings strengthen the conceptual basis of CET 
as a transdisciplinary learning model that combines civic values, local knowledge, and 
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ecological awareness to form reflective and responsible citizens, and contribute to the 
achievement of the Sustainable Development Goals (SDGs), especially SDG 4 (Quality 
Education), SDG 13 (Climate Action), and SDG 15 (Life on Land). Through this approach, 
students not only understand environmental and social issues, but also take an active role 
in climate change mitigation actions, natural resource conservation, and strengthening the 
value of mutual cooperation as part of Indonesia's ecological citizenship identity. 

The results of the study show that the Civic Ecological Transformation (CET) model 
is able to significantly increase students' ecological awareness and social involvement in the 
Indonesia-Malaysia border area. This model combines the principles of Experiential 
Learning (Morris, 2020) and Education for Sustainable Development (Collins-Figueroa, 
2012; Yoshizumi, 2009), in the framework of learning based on local wisdom, especially in 
the Indonesia-Malaysia border area in Sambas district. Thus, it is hoped that through an 
experience-based approach and critical reflection, Civic Education learning can transform 
from a mere knowledge transfer to a transformative process that shapes the ecological 
character and social responsibility of students. Meanwhile, based on theresults of interviews 
and FGDs, these values have great potential to become the foundation of contextual and 
effective learning. As well as the results of the respondent questionnaire given to 100 
respondents can be seen in the following picture. 

Figure 3. Respondent Survey Results 

 

Source: Research Data, 2025 

The findings of this study were analyzed using two complementary quantitative 

models. Partial Least Squares-Structural Equation Modeling (PLS-SEM) and Path Analysis. 

The PLS-SEM analysis confirms that the measurement model has met the requirements 

for validity and reliability, with the outer loading value  of all indicators above 0.6. The 

structural model shows a significant direct influence between latent variables, while the 

results can be seen in the figure below. 
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Figure 4. PLS-SEM Analysis and Path Analysis 

 

Source: Research Data, 2025 

The PLS-SEM analysis (Figure 3) provides further insight into the outcome of the 
CET intervention. This model, using the post-intervention data, shows that 'Environmental 
Responsibility' (β =0.406) and 'Environmental Participation' (β =0.541) are the strongest 
predictors of 'Ecological Awareness'. This suggests the CET model was successful in 
instilling an affective sense of responsibility which, in turn, drives behavioral action 
(participation).  

This finding enriches the work of Indriyani & Naidu (2025), who also used a 
participatory project model to revitalize local values in Cianjur Cultural Pillars. Our study 
suggests that in the Sambas context, this participation is most effective when preceded by 
fostering affective responsibility. This also echoes the findings of Bhughe (2022) and 
Hendri & Nurlaili (2023), who highlight the central role of Civics teachers as facilitators of 
character and discipline in this case, 'ecological discipline'. The CET model provides a 
formal structure for teachers to fulfill this role. 

These findings reinforce the theory of experiential learning that concrete experiences 
are the basis for meaningful learning and internalization of values that Morris (2020) puts 
forward. Local values such as belalek (sustainable traditional agriculture in sambas) 
(Widianti et al., 2023; Wiyono & Ramadhan, 2021) and saprahan (Putri, 2019), serve as an 
authentic context for students to understand ecological responsibility. These results are in 
line with research Jumali et al. (2025) and Nurhadianto et al., (2024) that shows that 
ecopedagogy based on local wisdom is able to transform ecological awareness into real 
social action in the educational community, as well as Imaduddin et al. (2024) that affirms 
the importance of biodiversity literacy in community-based education. 

The CET learning model is formulated to guide students from the introduction of 
issues to the real actions of ecological citizenship. The proposed stages or syntax in the 
development of the CET model have a positive influence on the improvement of ecological 
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awareness, as can be seen from the increase in the average score of ecological awareness 
post-intervention. Meanwhile, based on students' reflections and interview results, it is 
shown that direct involvement in environmental projects to strengthen the cognitive, 
affective, and behavioral dimensions of ecological awareness. This confirms the findings 
that ecological awareness is a major psychological factor that drives pro-environmental 
behavior, but it needs to be facilitated through reflection and critical thinking as suggested 
(Shutaleva, 2023). 

The results of this study also confirm that integrating local values serves as a bridge 
to close the attitude-behavior gap described by Kollmuss & Agyeman (2002). When 
students learn through a cultural context close to their lives, the internalization of values 
becomes more powerful and sustainable. Thus, the influence of the Civic Ecological 
Transformation (CET) model on ecological awareness is indirect but profound, through 
the process of internalizing cultural values into real ecological actions. 

Theoretically, this research expands the scope of Education for Sustainability by 
integrating local knowledge, awareness, and ecological citizenship in a single cross-
disciplinary learning design. These findings reinforce the idea, as proposed by Hidayah et 
al. (2023), that pedagogical content knowledge can be strengthened through context-based 
local activities to build ecological responsibility. Practically, the CET model can be adapted 
in other schools, especially in areas that have a wealth of local wisdom, in order to grow a 
young generation that is critical, socially ethical, and committed to environmental 
sustainability. 

The results of this study show that the development of the Civic Ecological 
Transformation (CET) model can be an effective pedagogical solution in increasing 
students' ecological awareness while strengthening ecological citizenship in the Indonesia-
Malaysia border area. Through the integration of experiential learning approaches and 
Education for Sustainable Development (ESD) principles, this model transforms Civic 
Education learning from a mere cognitive activity to a contextual process of forming 
sustainable values, attitudes, and behaviors. 

Theoretically, these results reinforce the view that pro-environment behavior is not 
only determined by knowledge, but also by the interaction between attitudes, values, and 
social contexts. In the context of Sambas Regency, local wisdom such as belalek and 
saprahan function as a social context that encourages ecological participation, thereby 
reducing the gap between attitudes and behaviors, as explained by Kollmuss & Agyeman 
(2002). Thus, learning based on local wisdom has been proven to function as a cultural 
bridge that connects the cognitive and affective dimensions of students to sustainable real 
actions. In line with Fayyaz et al.'s (2023) opinion, it is emphasized that environmental 
awareness and conservation behavior must be instilled through sustainability-oriented 
school practices, such as conservation projects and community-based learning. This 
approach is relevant to the CET implementation phase, which prioritizes collaborative 
action in the school environment and society to internalize sustainability values in student 
behavior. 

Furthermore, the development of deep ecological awareness can be facilitated 
through the embodied pedagogy approach described by Pearce (2024). In his study of 
embodied ecological awareness, Pearce showed that the experience of the body directly 
interacting with natural elements such as water, soil, and wind can change the way 
individuals understand human–nature relationships holistically, as well as address 
anthropocentric views in education. This principle can also be adapted in the context of 
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CET learning through environmental observation activities and simulation of local 
ecosystem-based roles, which foster reflective and empathetic awareness of nature. 

These findings also expand the Education for Sustainability study by showing that 
the integration of local values and social participation can strengthen students' reflective 
awareness of environmental issues. In line with two studies by Imaduddin (2024; 2024), the 
learning process that grounds learning in local culture is shown to encourage the 
development of ecological literacy and greater social responsibility. With an 
interdisciplinary approach involving aspects of Civics Education, Social Sciences, and 
Environmental Sciences, the CET model shows that sustainability can be internalized 
through value education and social practices, not just through knowledge materials. 

From the methodological side, the results of the path analysis test using PLS-SEM 
showed that the influence of the learning model on ecological awareness was fully mediated 
by the local wisdom integration variable (β = 0.55; p < 0.01). This means that the success 
of this model does not depend on the learning approach itself, but on the extent to which 
local values are successfully integrated into the learning process. This proves that culture-
based education is not only a contextualization tool but a determining factor in the 
transformation of students' ecological awareness. 

Furthermore, practically, the Civic Ecological Transformation (CET) learning model 
makes a significant contribution to building students' critical, reflective, and collaborative 
thinking skills. The learning process centered on real experience and social action 
strengthens students' agency as change agents. These results are in line with UNESCO's 
recommendations (Catana & Brilha, 2020; UNESCO, 2020), which emphasize that 
continuous learning must foster critical awareness and capacity for transformational action 
at the community level. 

Conceptually, this research offers a new contribution to the civic education literature, 
namely by introducing the conceptual model of Civic Ecological Transformation (CET), 
which combines three main pillars: (1) civic literacy, (2) local ecological knowledge, and (3) 
reflective ecological citizenship. The combination of the three forms a learning framework 
that is able to integrate cultural values, local identity, and global responsibility in one 
pedagogical unity. Thus, this research not only bridges the gap between civic education and 
environmental education but also expands the scope of the concept of citizenship towards 
an ecological citizenship paradigm rooted in the local cultural context. 

The primary novelty of this research lies in the development and validation of the Civic 
Ecological Transformation (CET) model itself. This model is unique for three reasons: 

1. Cross-Disciplinary Integration: It formally bridges Civic Education with Education 
for Sustainable Development (ESD), realms that are often siloed in curriculum 
design. 

2. Empirically-Proven Mechanism: We empirically proved (via Table 1) that local 
wisdom integration is the full mediation mechanism. This moves beyond prior 
studies that use local wisdom merely as a 'context' or 'example'; we demonstrate it is 
the active agent of the observed change in awareness. 

3. Borderland Contextualization: The model is specifically designed for the Indonesia-
Malaysia border context, where 'citizenship' has a dual meaning, loyalty to the state 
(nationalism) and responsibility for the land (ecological). The CET model integrates 
both, offering a blueprint for forming a locally-rooted ecological citizenship (Cheah 
& Huang, 2019). 
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CONCLUSION  

This study concludes that there is a significant gap between ecological knowledge and 
behavior among students in Sambas Regency, where a high level of cognitive knowledge is 
not matched by real pro-environmental attitudes and actions. The integration of local 
wisdom values such as belalek, saprahan, and tepung tawar into Civic Education, through 
the developed Civic Ecological Transformation (CET) learning model, was proven effective 
in bridging this gap and significantly increasing ecological awareness. Path analysis confirmed 
that the model's success is fully mediated by this integration of cultural values, which function 
as the essential pedagogical bridge between cognitive knowledge and sustainable action. 
These cultural values not only contextualize learning but also strengthen the moral and social 
dimensions in shaping an ecological citizenship identity rooted in local culture and aligned 
with Education for Sustainable Development (ESD) principles.  
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