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the supernatural program; Product) evaluation model was used. Data was collected through classroom
Contextual learning; observations, interviews, and document analysis involving school leaders, teachers, and
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Continuing education; and 85% of students demonstrate strong environmental awareness through math-related

projects. Students apply measurement, data analysis, and fractions in real-world contexts
such as hydroponics, composting, and recycling, which strengthen contextual
understanding and problem-solving skills.

Conclusion: This study highlights how sustainability themes enrich mathematics
education in Indonesian schools, supported by school policies, infrastructure, and
community engagement. These findings offer insights into developing interdisciplinary
teaching strategies and teacher training programs that integrate sustainability into
mathematics learning. This contribution provides a practical model for other schools to
simultaneously strengthen sustainability and numeracy.
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Introduction

The Adiwiyata School Program is an initiative of the Indonesian government that aims to
promote environmental education and sustainable practices in schools (Sari & Nurizka, 2021;
Rahman et al. 2023; Aeni et al., 2020). The main goal is to create conducive conditions for schools
to become places of learning and awareness for the school community about the importance of
environmental conservation. The implementation of this program is supported by Government
Regulation No. 32 0f 2013 and is included in the competency standards for primary and secondary
education graduates in Indonesia (Paparang O. E. 2017; Kamil et al., 2020), making it a strong
policy framework for the implementation of continuing education.

In practice, various studies have shown the positive impact of the Adiwiyata program on
students' attitudes and behaviors towards environmental concern (Istiqgomah et al., 2022; Larashati
et al., 2022; Putri et al., 2025). (Sari et al., 2023) noted that students in Adiwiyata schools had an
environmental attitude score of 3.92 (78.55%) and a behavioral score of 4.28 (85.65%), higher
than non-Adiwiyata students This success was attributed to school policies, environmental
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curriculum integration, community involvement, and effective facility management (Jannah et al.,
2022). In line with this, the Independent Curriculum which emphasizes flexibility, project-based
learning, and contextualization of materials also provides a great opportunity to integrate
sustainability values into the subjects. This makes the Independent Curriculum a synergistic
approach with the Adiwiyata Program in forming an environmentally conscious school culture.
The learning process is not only theoretical but also encourages students to actively engage in
environmental conservation practices adapted to the local context (Rahmadiani et al., 2019; Ismail
et al., 2024).

However, although the effectiveness of integrating environmental education in the
Adiwiyata program has been widely studied, research specifically evaluating the integration of
continuing education principles in mathematics learning is still very limited. For example (Lestari
et al., 2024; Prayogo et al. ,2024).

found that only 27% of mathematics teachers in Indonesia have ever included a
sustainability context due to limited training and resources. In fact, mathematics has a strong
potential to build students' understanding of sustainability through data analysis, measurement,
and real-world problem-solving. (Lafuente-Lechuga et al., 2024) state that under 35% of the
syllabus of European universities link mathematics to sustainability. However, some studies
address these barriers to integration that include social, environmental, and economic dimensions.
(Tesfamicael & Enge, 2024) note that although the Norwegian LK20 curriculum promotes
sustainability, its use in math textbooks is still minimal and inconsistent. Teachers' limited cross-
disciplinary skills, lack of resources, and low student engagement hinder effective sustainability-
oriented mathematics learning both locally and globally. (Ika Sari et al., 2024; Negi, 2024).

Given the importance of integrating continuing education into all subject areas, including
mathematics, and the current lack of research in this particular area, it became necessary to explore
how sustainability principles are applied in mathematics learning. Therefore, this study seeks to
answer the research question: How are the principles of sustainability integrated in mathematics
learning in Adiwiyata schools? Based on this background, this study aims to evaluate the level of
integration of sustainability principles in mathematics education in Adiwiyata schools that
implement the Independent Curriculum. The main focus is to analyze the impact of the Adiwiyata
program on student attitudes and behaviors in the context of continuing education, as well as
identify supporting factors and challenges in its implementation. It is hoped that this research will
make a practical contribution to the development of mathematics learning strategies that support
the goals of continuous education and become a reference for the development of environmental
education policies in Indonesia.

Method
Research Design

This study uses a descriptive qualitative approach with an evaluative study design based
on the CIPP (Context, Input, Process, Product) model. This model was chosen because it provides
a comprehensive evaluation framework for program implementation through four main
components, namely context, inputs, processes, and products. This design refers to an evaluative
approach developed by (Sappaile, 2025), which emphasizes the importance of analyzing
environmental education practices. This research also refers to the guidelines of Qualitative
Research Reporting Standards (SRQR) which are relevant to qualitative studies.

Data Analysis

The data were analyzed using the interactive model of Miles and Huberman (2014), which
involved three concurrent activities: data reduction, data display, and conclusion-
delineation/verification. This framework was chosen because it effectively accommodates the
iterative nature of qualitative case study data and helps to systematically organize rich contextual
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information. After open coding and thematic categorization, the findings were mapped to the four
dimensions of the CIPP (Context, Input, Process, Product) evaluation model. This ensures that the
analysis covers all relevant aspects of the school's sustainability-focused mathematics learning
practices within the Adiwiyata Program.

To strengthen the validity and reliability of qualitative data, several strategies are
implemented. Data triangulation is done by gathering information from a variety of sources,
including classroom observations, in-depth interviews with teachers and principals, and analysis
of relevant documents such as lesson plans and school policy statements. Member checks are
conducted by sharing initial findings with key participants to confirm the accuracy of the
interpretation and to get their feedback on any incorrect statements.

Additionally, audit trails are maintained by keeping detailed records of data collection
procedures, coding decisions, and analytical memos, allowing for transparency and traceability
throughout the research process. Peer briefings with fellow researchers further contribute to
reducing potential researcher bias and increasing confidence in results. This joint strategy ensures
that the findings credibly reflect the actual implementation and challenges of integrating
sustainability values in mathematics learning through the Adiwiyata Program.

Participants

The subjects in this study were deliberately chosen to ensure the depth and relevance of
the data obtained. The selection was carried out by considering the active involvement of
participants in school activities related to the Adiwiyata program. The main participants included
the principal, one teacher, and several students who were directly involved in the implementation
of the Adiwiyata program at SD Negeri 1 Merbau Mataram. This selection is based on the
consideration that they have direct experience in the implementation of continuing education,
especially in the context of the Independent Curriculum.

Population and Sampling Methods (sample questions, assessment methods, and psychometric
traits)

The population in this study includes all members of the SD Negeri 1 Merbau Mataram
school community. However, due to the qualitative nature of this study, sampling was done
deliberately, taking into account the informative contribution of each participant. The involvement
of various elements of the school is expected to enrich the data and provide a comprehensive
picture. This allows for a deeper understanding of the social and cultural dynamics of schools that
influence program implementation. The focus is not on statistical representations but on the depth
of understanding the context and practices that occur in the field.

Instrumentation

The instruments used in the study consisted of three main types: observation guidelines,
semi-structured interview guidelines, and documentation studies, all of which were reviewed by
experts and tested to ensure their validity prior to data collection. Observations are focused on
learning activities, community engagement, and conditions that demonstrate sustainability
principles. The interview gathers participants' views and experiences related to sustainability in
learning. Documentation studies include analyzing lesson plans, school vision and mission, and
records of environmental activities. The three instruments are designed to complement each other
and strengthen the validity of the data through triangulation.

Procedures and if relevant, time frames

This research was conducted in the odd semester of the 2024/2025 school year starting
with coordination and permission from the school, followed by observation of classroom activities
and the school environment for two months; In-depth interviews, each lasting 30-45 minutes and
being audio-recorded with the consent of the participants, were conducted in conjunction with the
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collection of relevant documents to support the findings, and throughout the process all activities
were carried out systematically and ethically to ensure transparency, consent, and confidentiality
for all data collected.

Analysis Plan

The data were analyzed using the Miles and Huberman model, which consisted of three
main stages: data reduction, data presentation, and conclusion drawn. After a general analysis, the
data are classified into four components of the CIPP evaluation. Context analysis includes an
evaluation of the school's vision, mission, and policies. Feedback assesses the readiness of
resources such as teachers, students, and facilities. This process examines the implementation of
learning and the integration of sustainability values in mathematics. This product evaluates the end
result in terms of changes in students' attitudes, behaviors, and school culture.

Scope and/or Limitations of the Methodology Used

The scope of this study was limited to one elementary school, so the findings could not be
generalized to a broader context. In addition, because this approach is qualitative, potential bias in
data interpretation is highly likely, especially since participants have diverse backgrounds and
researchers actively participate in the data collection process. However, the case study approach
used provides a rich and relevant contextual understanding. The results can be an initial reference
for the development of an environmental education strategy based on the Independent Curriculum
at the elementary school level.

Results and Discussion
Results

The results of the study show that SD Negeri 1 Merbau Mataram has successfully
implemented the Adiwiyata Program as an integral part of contextual learning that instills
sustainability values in all subjects, including mathematics. This integration is in line with the
Independent Curriculum and is reflected in the school's vision and mission, which emphasizes the
development of intellectually capable, environmentally conscious, and socially responsible
students. Analysis of the documents shows that 85% of lesson plans (lesson plans) cover local
environmental topics that are relevant to the context and daily needs of students. Observations
show that about 90% of teachers integrate sustainability issues in lessons, while 80% of students
actively participate in environmental activities. These institutional values are further translated
into classroom practices that incorporate environmental sustainability into daily learning
objectives (Nuzulia & Purnomo, 2019; Setiawan et al., 2024).

Figure 1. A curriculum structure that shows how the theme of environmental sustainability is embedded in all subjects, including
mathematics. Diagram compiled by the research team based on the school curriculum document (2024).
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Table 1. Summary of findings based on the CIPP model

CIPP Indicators Key Findings Interpretation
Components
Context Vision & Including "environmental Demonstrate a strong
Mission insights" and "independence"  commitment to continuing
education
Input Math Lesson 85% of RPPs integrate local Demonstrate the readiness of
Plan environmental contexts the thematic learning
document
Process Math Calculating hydroponic water Clear integration of
Activities volume and compost area mathematical concepts with
environmental practice
Result Student 85% of students scored >4 (on Learning has a positive impact
Attitudes a scale of 1-5) on on students' awareness and
environmental attitudes attitudes
Context

The school's vision and mission explicitly promote environmental awareness and
independent learning, forming a strong foundation for sustainability education. This institutional
commitment is reflected in the school's day-to-day culture and policies that encourage
environmentally responsible behavior.

Input

Teachers have developed lesson plans that contextualize mathematics in local
environmental problems, demonstrating readiness for thematic and project-based learning. As
many as 85% of the lesson plans analyzed showed the integration of the local environmental
context into math activities such as measuring volume, area, and unit conversion. These findings
show that teachers have begun to adapt teaching materials in line with the thematic approach in
the Independent Curriculum. However, most documents do not explicitly include ESD-based
assessment indicators (Education for Sustainable Development), resulting in a gap between
activities and measurement of learning outcomes.

RENCANA PELAKSANAAN PEMBELAJARAN

S Nogeri | Mesbsu Mataram

KOMPETENS! DASAR (KD)

=

Batusa Indonesia

tidak sehat di lingkagan sekitar seta

Figure 2. Sample lesson plan (RPP) that integrates hydroponic cultivation to teach volume and unit conversion in mathematics.
Documents collected and analyzed by the author during the lesson plan review (2024); verified by the teacher participants for the

accuracy of the content.
Process

Observation and lesson execution show that in math lessons, students engage in activities
that require them to measure length, volume, and area, such as hydroponic planting, managing
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compost, or designing a garden using plastic bottles. These scenarios help students connect
mathematical ideas to real-life situations, making concepts such as unit conversion and geometry
easier to understand. For example, they calculate the water requirements for a hydroponic system
and plan the planting area by applying a measurement formula. Through this practice, they not
only develop their cognitive abilities but also foster a sense of responsibility towards
environmental sustainability, as reflected in the fact that around 85% of students show strong
environmental awareness, with an average attitude score of 4.2 out of 5 (Batiibwe, 2020; Sari et
al., 2022).

Figure 3. Student-managed compost areas are used for hands-on measurement and waste management activities in math
classrooms. Photos taken by researchers during classroom observation; Student participation is documented with parental and
school consent.

Figure 4. Crafts made by students from recycled plastic bottles to apply the concepts of geometry and recycling. Documented by
the researcher during project-based learning sessions; ethical approval obtained from the principal.

2

Figure 5. A hydroponic system designed and maintained by students to practice measuring water volume and growing area.
Captured by the research team during project activities; with the consent of students and teachers.
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Supporting Facilities

Adequate facilities and infrastructure, such as clean toilets, healthy cafeterias, inorganic
waste separation areas, and hydroponic support systems, strengthen the implementation of
sustainability programs. The availability of these facilities allows project-based learning to be
maintained across grade levels and subject areas. Students are taught to apply numerical skills
directly, such as calculating the number of plastic bottles needed for ecobricks or determining the
crop of vegetables sold to the community. These real-life numerical applications not only reinforce
mathematical concepts but also expose students to the economic and social dimensions of
sustainability, including recycling practices, efficient resource management, and understanding
the product value chain (Bramwell-Lalor et al., 2020; Balseca Inca., 2023).

N e SR

Figure 6. Teacher toilet facilities that reflect school hygiéne standards and environmental sustainability practices. Photographs
taken by the author during the audit of environmental facilities; validated by the school management.

Figure 7. Student toilet facilities are well maintained to support a clean and healthy learning environment. Images documented
by the research team during infrastructure observations; verified by the school administration.

Figure 8. Healthy cafeterias promote nutritious food choices and waste reduction among students. Photos taken during school
lunch break observations; Arrested with permission from staff and students.
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Figure 9. The waste sorting area is used to support recycling activities and numeracy skills in counting recyclable materials.
Documented by researchers during school environmental audits; consent is obtained from the teachers and students involved.

Result

In summary, these findings suggest that the success of the program is supported by
institutional commitment (context), adequate teacher readiness and learning facilities (input), and
students' active participation in real-life sustainability projects (processes). Achievements in the
product dimension are evident in the improvement of students' environmental awareness and
practical numeracy skills. However, there is still room for improvement in strengthening
assessment instruments and ensuring equitable implementation across all grades.

Discussion (Based on the CIPP Evaluation Model)
Context: School Policies and Culture Supports Sustainability Education

The implementation of sustainability education at SD Negeri 1 Merbau Mataram is not
spontaneous but starts from a strong institutional commitment that is reflected in the vision,
mission, operational policies, and culture that prioritizes environmental values. The school has
embedded environmental themes in planning documents such as vision-mission statements and
lesson plans (RPPs). These findings are in line with (Sari & Nurizka, 2021), who emphasize the
importance of institutional commitment to the success of the Adiwiyata program. A proactive
school culture fosters ecological awareness among students and supports the creation of a learning
ecosystem that is aligned with the principles of the SDGs (UNESCO, 2020). However, despite this
robust policy framework, implementation at the classroom level is still highly dependent on
individual teachers' initiatives. Without sustained and systematic policy support, this practice risks
fading if there is a change in leadership or key actors.

Input: Learning Resources and Instructional Tools

Teachers at this school have developed lesson plans that integrate environmental themes
into math teaching, with 85% of lesson plan documents reflecting this approach. In addition,
learning facilities such as hydroponic gardens, waste banks, and composting areas provide
concrete support for project-based learning. Nevertheless, not all teachers have strong
interdisciplinary instructional design skills. This echoes the findings of (Lestari et al., 2024), who
highlight that a lack of interdisciplinary training and relevant learning resources can hinder the
integration of sustainability in mathematics. Therefore, the continuous professional development
of teachers should target not only mastery of mathematical content but also thematic and project-
based contextual teaching strategies.

Process: Implementation of Contextual Mathematics Learning

Classroom practice shows that teachers successfully connect mathematical concepts
including fractions, measurements, unit conversions, and data analysis—with everyday
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environmental activities. Students engage in tasks such as calculating water needs for hydroponics,
creating ecobricks, designing a recycling garden, or weaving filter fabrics. These examples
illustrate project-based learning that fosters critical thinking, problem-solving, and environmental
awareness (Inca Balseca et al., 2023; Bramwell-Lalor et al., 2020).

Technology integration further enriches the learning process. By using QR codes in school
parks, students access scientific information, identify patterns, classify data, and connect
quantitative information with qualitative—strengthening digital literacy and numeracy skills. This
approach makes abstract mathematics concepts more relevant to everyday life, improving
numeracy especially for young learners (Rico et al., 2021; Ranissa et al., 2024). However, variation
persists among classrooms: lower-grade teachers sometimes default to traditional methods,
highlighting the need for teachers' readiness and creativity to maintain consistent quality.

[lustration Activities:

Figure 11. Creating plant pots out of plastic bottles, captured by math teachers during Grade 4 project-based learning; photo
documentation verified through lesson plan notes and student consent forms.

Figure 12. Building ecobricks, photographed by Adiwiyata coordinators during sustainability workshops; this activity is
approved as part of the school's official environmental program and ethically validated.

Figure 13. Using QR codes in the school garden, picked up by ICT teachers during integrated science-mathematics sessions;
supervised by the principal and reported in the school's ESD (Education for Sustainable Development) annual report.

Each activity develops concrete math skills, such as estimation, spatial reasoning, and basic
budgeting, while building ecological awareness.

Product: Impact on Students and School Culture

The evaluation showed that students showed increased understanding of mathematical
concepts through environment-based activities and showed a high level of ecological awareness
(average score of 4.2 out of 5). These results are consistent with (Rico et al. 2021; Ranissa et al.
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2024; Pokharel 2020), who highlight that contextual learning strengthens students' conceptual
mastery and engagement. At the school level, environmental projects have become an integral part
of the school's identity and shape students' daily behaviors. However, student competency
assessment still relies on conventional methods and has not included sustainability indicators.
Developing authentic assessment tools that measure cognitive and affective aspects
simultaneously in the context of ESD (Vansdadiya & Vasoya, 2023) remains an important
challenge.

Conclusion of the Discussion

In conclusion, mathematics teaching based on sustainability education at SD Negeri 1
Merbau Mataram is well implemented in all dimensions of context, input, process, and product.
To ensure long-term success, systemic measures are needed to strengthen teacher capacity, design
interdisciplinary assessments, and institutionalize cross-disciplinary sustainability learning in
curriculum structures and academic supervision frameworks.

Research Contributions

The study makes a meaningful contribution to educators, curriculum developers, and
policymakers concerned with sustainability and mathematics education. By demonstrating how
sustainability values can be effectively instilled into math lessons through real-life environment
projects, these findings offer practical insights to improve students' numeracy, critical thinking,
and ecological literacy simultaneously.

For teachers, this study highlights concrete examples of contextual, project-based activities
that make abstract mathematical concepts more real and relevant to everyday life. For schools and
education administrators, this research underscores the importance of aligning school policies,
infrastructure, and community engagement to support a sustainability-oriented learning
environment.

For policymakers, the results serve as evidence to support curriculum integration policies
that encourage interdisciplinary learning, ensuring that sustainability education is not treated as a
separate subject but is woven across core academic content. Overall, this paper serves as a
reference for developing thematic learning models that promote students' problem-solving skills
while fostering environmentally responsible attitudes and behaviors, helping schools contribute to
broader sustainable development goals.

Implications

1) Theoretical ImplicationsThis research strengthens the contextual learning framework in
primary education by adding sustainability as a core context in mathematics teaching (Roswita,
2020; Baharullah et al., 2022). By showing that environmental projects can reinforce the concept
of numeracy, this study enriches perspectives on constructivist approaches and double
representation theory in mathematics learning. 2) Practical Implications, these findings show that
integrating environmental themes does not reduce the achievement of core mathematics
competencies but rather improves students' critical thinking skills (Mumu et al., 2020). This
highlights the potential for teachers to use real-life environmental projects—such as composting,
hydroponics, and recycling—as a meaningful and contextual learning medium.

Recommendations for Policies and Practices

1) For Teachers: Teachers are encouraged to design and implement project-based learning
that integrates environmental problems into mathematics lessons (Roswita, 2020). This approach
supports active learning, collaboration, and real-world problem-solving. 2) For Schools: Schools
should develop internal policies and flexible schedules that support cross-disciplinary integration
based on sustainability themes. Building a learning community and encouraging collaboration
among teachers across subjects is an important step. 3) For Policy Makers: This research can serve
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as a reference for developing a project-based thematic curriculum that embeds environmental
education at the national level. Continuous professional development for teachers is needed to
design interdisciplinary assessments and develop numeracy-based ESD learning resources.

Research Contributions

This research makes an important contribution by showing that thematic approaches that
integrate environmental issues with subjects such as mathematics can create more meaningful
learning. It illustrates how sustainability education can move beyond raising awareness to active
problem-solving through mathematical reasoning. This interdisciplinary experience helps students
see the relevance of academic content in addressing real-world problems. Through the
implementation of contextual environmental projects, the school not only delivers the curriculum
effectively but also equips students with 21st-century skills that include collaboration, data
literacy, and ecological awareness. These skills are increasingly important as students face global
challenges such as climate change, resource depletion, and environmental degradation.

Limitations

Although the implementation of the Adiwiyata program is going well, there are still some
limitations, such as the low level of understanding and involvement of lower-class students in
protecting the environment and understanding mathematical concepts in environmental activities.
Some programs are not applied equally across all classes. There are also no regular extracurricular
activities to support students' math and ecology skills. Therefore, the development of more
systematic thematic learning programs and teacher training in integrating cross-curricular content
is an important step forward. Providing professional development focused on interdisciplinary
pedagogy will empower teachers to make stronger and clearer connections between mathematics
and sustainability in their daily teaching practices.

Suggestions (Recommendations for Further Research)

1) Implementation in Other Primary Schools:

It is suggested that future research replicate this research in other primary schools, including those
that have not yet implemented the Adiwiyata program, to explore the broader application and
effectiveness of interdisciplinary sustainability-based learning models in diverse educational
settings. 2) Quantitative and Longitudinal Evaluation: Researchers are encouraged to conduct
studies using quantitative or mixed method approaches to evaluate the long-term impact of the
integration of Education for Sustainable Development (ESD) in mathematics lessons. This should
include measurements of students' improved numeracy skills, shifts in ecological awareness, and
their ability to make informed decisions over time. 3) National Development and Testing of
Learning Modules, future projects should focus on designing, piloting, and refining environment-
themed mathematics learning modules that can be integrated into the national curriculum. These
modules should include context-based formative assessments and teaching resources that
accommodate environmental challenges and local cultural contexts. 4) Strengthening
Collaborative Teacher Training Further research can examine the effectiveness of collaborative
professional development models, such as lessons, peer coaching, or school-based workshops.
Such training aims to build the capacity of teachers to design and deliver interdisciplinary lessons
that connect sustainability issues with core math content, fostering numeracy and environmental
literacy among students.

Conclusion

Based on the findings and discussions presented, it can be concluded that the expectations
outlined in the Introduction to evaluate the integration of sustainability principles in mathematics
education in Adiwiyata schools implementing the Independent Curriculum have been met. The
case of SD Negeri 1 Merbau Mataram shows that combining the Adiwiyata program with the
Independent Curriculum strengthens interdisciplinary learning and instills sustainability in
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mathematics. Schools should prepare clear guidelines and train teachers regularly, while
policymakers need to provide resources and build community support to ensure sustainability and
foster environmental awareness in math learning.

The integration of environmental projects into math lessons, such as calculating compost
volume, analyzing waste data, and measuring hydroponic systems, has been shown to
contextualize abstract concepts, making learning more meaningful and relevant to students' daily
lives. By embedding sustainability themes into numerical activities, students gain a deeper
appreciation of how mathematics can be applied to address environmental challenges. In addition,
these activities also encourage critical thinking, problem-solving, and the application of math skills
in real-life situations—core aspects of continuing education.

This research confirms that environmental education and mathematics are not mutually
exclusive but can complement and reinforce each other through project-based and contextual
approaches. The integration of real-life environmental problems into mathematics allows students
to see the relevance of what they learn in class. It also encourages active engagement, as students
apply mathematical reasoning to solve real problems in their environment. The study also
highlights that school policies, infrastructure, and community participation are critical in
supporting such integration.

Looking ahead, the findings of this study open up opportunities for the development of
thematic and interdisciplinary learning models that not only improve academic performance but
also foster students' ecological and social responsibility. Future research could explore broader
implementation in other schools and examine the long-term impact on students' environmental
attitudes and math skills. In addition, structured teacher training programs that focus on
interdisciplinary integration and the development of continuous learning resources will be key to
expanding the application of continuing education in various fields of study.
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