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Abstract. Schools play a critical role in shaping students’ environmental awareness, especially when 

management practices are rooted in local wisdom that emphasizes harmony with nature. Eco-

enzyme projects provide a concrete avenue for integrating environmental education into school 

management. This study aims to evaluate the implementation of school management based on local 
wisdom through an eco-enzyme project research approach in enhancing environmental awareness 

among students at a State Islamic Senior High School in East Jakarta. The research employed the 

CIPP evaluation model Context, Input, Process, and Product to comprehensively assess needs, 

resources, implementation, and outcomes. Data were collected from grade XI students, teachers, and 

school administrators using observations, interviews, documentation, and questionnaires. The data 

were analyzed through reduction, display, and conclusion drawing. The findings show that (1) in the 

context aspect, the program was relevant to the school’s vision and local wisdom values emphasizing 

harmony with the environment; (2) in the input aspect, there was support from teachers, basic 

laboratory facilities, and school funding (3) in the process aspect, the implementation of the eco-

enzyme project was effective with active student participation (4) in the product aspect, the activities 

significantly increased students’ environmental awareness and produced eco-enzyme products that 
can be utilized as liquid organic fertilizer. Therefore, the eco-enzyme project research based on local 

wisdom has proven effective in strengthening school management oriented toward sustainable 

education and environmental care. The integration of local wisdom-based eco-enzyme project 

research into school management contributes meaningfully to fostering sustainable education 

practices and enhancing students’ environmental responsibility. 
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1. Introduction  

Globalization has brought significant changes in various aspects of life, including 

education. In this era, students are challenged to compete globally; Modernization 

often erodes local cultural values that form the identity of a nation. Amidst the 

influx of foreign cultures, it is essential to preserve local wisdom in educational 

management as a foundation for shaping students’ character. This is consistent 

with the view that education aims not only to cultivate intellectual ability but also 

to build personality and moral integrity (Ripki et al., 2025). Recent bibliometric 

findings demonstrate that the integration of local wisdom into education is gaining 

momentum internationally, particularly in Indonesia, where research shows that 

such integration promotes cultural resilience and student identity in the face of 

global pressures (Arjaya & Suastra, 2024). Empirical data from East Java indicate 

that learner-management activities grounded in local traditions—such as arts, 
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traditional sports, and community service—significantly increased student self-

discipline compared to global-competency-only models (Imron et al., 2023). 

Research exploring the effects of globalisation on education warns that, unless 

mediated by locally grounded educational management, the transmission of global 

values and traditions may displace moral integrity and erode national character 

(Zalli, 2024). These studies suggest that educational programmes which actively 

intertwine indigenous values and global competencies deliver more sustainable 

character-formation outcomes than models focused exclusively on global 

competitiveness. Educational managers must re-orient frameworks to incorporate 

local wisdom not as an optional add-on, but as a core pillar of student development 

in globalised contexts. 

 

Environmental issues, particularly organic waste management, represent a pressing 

challenge that must be addressed from the primary and secondary education levels. 

Schools hold a strategic role in shaping sustainable attitudes and behaviours 

through contextual curricula and learning practices. One practical approach that 

has gained attention is the production of eco-enzyme—fermented products derived 

from organic waste—which not only reduces waste but also produces substances 

that can be used as natural cleaners or organic fertilisers. Studies in Indonesia have 

shown that applying project-based learning (PBL) for eco-enzyme production 

enhances students’ knowledge and awareness of waste management (Al-Bahij et 

al., 2024). Al-Bahij et al. (2024) found that an elementary school PBL intervention 

increased waste-management knowledge by 81.6% compared to a control group. 

Meidiyanti, Wahyu & Hadi (2024) documented that middle-school students 

engaged in eco-enzyme production demonstrated improved collaboration and 

environmental awareness compared with peers in traditional classes. Meanwhile, 

Sarminingsih et al. (2023) showed that eco-enzyme use in organic waste 

decomposition accelerated methanogenesis and improved compost quality, thereby 

reinforcing the ecological relevance of hands-on learning in waste management. 

These findings suggest that embedding eco-enzyme activities within school 

curricula not only promotes knowledge but aligns with ecological outcomes, 

enhancing both student competence and environmental impact. Schools should 

move beyond passive instruction toward active eco-enzyme projects that integrate 

knowledge, practice, and ecological benefit. 

 

The concept of school management based on local wisdom strengthens the 

relevance and sustainability of environmental programs, as it links school practices 

with community values and resources, thereby fostering acceptance and long-term 

commitment. Evaluation of environmental program implementation in schools 

should not only assess the final outputs but also consider context, resource 

readiness, and implementation dynamics. The CIPP (Context, Input, Process, 

Product) model offers a comprehensive evaluative framework for this purpose 

(Stufflebeam et al., 2000). Beyond local evidence, international literature on PBL 

consistently demonstrates its effectiveness in raising environmental awareness and 

problem-solving skills among secondary students. Quasi-experimental and 

qualitative studies across several countries report similar findings. For instance, an 

evaluation of PBL in secondary schools in Spain found increased ecological 

awareness following the implementation of environmental projects. 
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Education can provide meaningful learning experiences for students by integrating 

local wisdom. Unfortunately, many educational institutions pay insufficient 

attention to this potential in character building (Primayana et al., 2021). The 

presence of effective school management is vital in achieving these goals. The 

development of education should emphasize quality, safety, productivity, and 

environmental consciousness, rooted in local cultural values (Ilmi et al., 2025). 

Local wisdom in Indonesia reflects a societal synergy with nature. These values 

align with the goals of the Merdeka Curriculum currently implemented in schools, 

where the Profil Pelajar Pancasila (Pancasila Student Profile) highlights 

environmental care as an integral part of the learning process (Saidah et al., 2020). 

However, in reality, educational and socialization efforts to foster environmental 

awareness among students remain limited. This is compounded by inadequate 

school facilities, insufficient institutional support, lack of interactive teaching 

practices, and the absence of longitudinal research to observe long-term behavioral 

impacts (A’yun et al., 2024; Ijabgio, 2025). 

 

Given the close relationship between school management and the underutilized 

potential of local wisdom, research is needed on the implementation of school 

management rooted in local values. In this study, local wisdom is integrated 

through the Eco-enzyme Project Research, responding to the issue of organic 

waste—particularly fruit peels, which are rarely utilized due to limited knowledge 

of waste management. Yet, such waste can be transformed into valuable products, 

namely eco-enzyme (A’yun et al., 2024). This study aligns with the Asta Cipta of 

the Republic of Indonesia, particularly the eighth pillar, which emphasizes the 

spirit of higher education in the present era. It also contributes to the achievement 

of Indonesia’s Higher Education Key Performance Indicators (IKU): Indicator 2 

(students gaining off-campus learning experiences), Indicator 3 (lecturers engaged 

in activities outside the campus), and Indicator 4 (research and lecturers’ outputs 

utilized by society) (Ministry of Education and Culture, 2021). In addition, this 

study strengthens direct experiential learning by integrating eco-enzyme programs 

into the curriculum, thereby promoting long-term behavior change (Singerin, 

2022). 

 

Based on this background, this study evaluates the implementation of school 

management based on local wisdom through the Eco-enzyme Project Research at 

a State Islamic Senior High School (Madrasah Aliyah Negeri) in East Jakarta. The 

evaluation framework follows the CIPP model: (1) Context: analysis of needs, 

relevance to the school vision, and alignment with local wisdom and environmental 

concerns; (2) Input: assessment of resources including teachers, facilities, funding, 

and curricular support; (3) Process: observation of how the eco-enzyme project 

was implemented, including teaching strategies, student involvement, and 

challenges encountered; and (4) Product: evaluation of project outcomes, 

particularly the enhancement of students’ environmental awareness and the 

tangible eco-enzyme products. This research integrates empirical findings on the 

chemical characteristics and practical applications of eco-enzyme as a valuable 

organic substance, thereby positioning the school program on both a scientific and 

community-based foundation. 
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2. Literature Review  

Educational management is the process carried out to achieve the objectives of 

education by implementing structured learning across levels, from elementary 

schools, junior high schools, and senior high schools to higher education 

(Oktapiani et al., 2024). It involves planning, organizing, implementing, and 

supervising resources to achieve educational goals (Oktapiani et al., 2025). Local 

wisdom-based management refers to the integration of values, culture, and 

indigenous knowledge into the educational system, ensuring that the management 

of education reflects the identity of the community (Suyanti, 2019). 

 

Based on this perspective, educational management integrates curricula and 

teaching methods that emphasize local cultural values while ensuring relevance to 

the challenges of the future. The integration of local wisdom into teaching and 

learning is not a new concept; however, its practical application has not yet been 

fully optimized. Observations from a 2024 fundamental research project on 

Prakarya dan Kewirausahaan (PKWU) subjects across seven State Islamic Senior 

High Schools (Madrasah Aliyah Negeri) in East Jakarta revealed that the current 

emphasis lies primarily on participation and collaboration, while overlooking the 

management of materials used in preparing traditional Indonesian foods, which 

often end up as unprocessed household waste. Other studies have emphasized the 

importance of environmental socialization by demonstrating that household waste 

can be transformed into useful products (Saidah et al., 2020; Sefi et al., 2023). 

 

The development of lesson plans (RPP) should carefully consider students’ diverse 

characteristics, including prior knowledge, potential, interests, and learning 

motivation. Therefore, it is crucial to integrate local wisdom into learning (Rezeki 

et al., 2024). Unfortunately, local wisdom values are often neglected, being 

perceived as irrelevant in modern contexts. In reality, these values can serve as 

models for cultural development, allowing teachers to analyze and assess not only 

students’ cognitive abilities but also their affective competencies, thereby 

preventing the erosion of local cultural heritage (Jelita, 2022; Ilmi et al., 2025) 

 

In this regard, local wisdom refers to the knowledge, values, and practices owned 

by communities and transmitted across generations. Within the context of the eco-

enzyme project, integrating local wisdom involves embedding traditional practices 

of waste management into educational initiatives, thereby supporting 

environmental sustainability. 

 

Eco-enzyme is a product of fermentation made from organic waste such as fruit 

and vegetable scraps, mixed with sugar and water. It typically has a dark brown 

color and a strong acidic aroma due to fermentation. Eco-enzyme can be used as a 

natural cleaning agent and organic fertilizer. Since it is produced entirely from 

organic materials without synthetic chemicals, eco-enzyme is eco-friendly and 

biodegradable (Deanada et al., 2024; Noerviana et al., 2023). Based on these 

characteristics, eco-enzyme holds significant potential as a sustainable cleaning 

solution that promotes green living and responsible waste management. 
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Project research is defined as a systematic approach to investigating a problem to 

generate new knowledge, solve issues, or develop innovative products (Yosuky et 

al., 2022). In the context of management, project research is considered a strategic 

activity involving the planning and administration of a project, including 

identifying objectives, mobilizing resources, anticipating risks, and evaluating 

outcomes (Nasution et al., 2019; Sihombing et al., 2022). It also reflects 

collaborative efforts across groups or disciplines to address issues or develop 

solutions, leveraging diverse expertise to achieve the desired results (Kardoyo, 

2020). 

 

From this explanation, project research can be summarized as a systematic activity 

undertaken to develop a deep understanding of a specific topic. In the case of the 

eco-enzyme project, it focuses on understanding the process of eco-enzyme 

production, exploring its benefits, and evaluating its environmental impact. 

 

1. Methodology 

This study employed an evaluation research design using the CIPP (Context, Input, 

Process, Product) model developed by Stufflebeam (Stufflebeam., 2017; 

Stufflebeam., 2000) The CIPP model was chosen because it provides a 

comprehensive framework to evaluate educational programs, not only focusing on 

outcomes but also considering needs, resources, implementation, and results. The 

study used a qualitative descriptive approach to explore the implementation of 

school-based management grounded in local wisdom through an eco-enzyme 

project research program. The qualitative approach enabled an in-depth 

understanding of the phenomenon within its natural setting. The research was 

conducted at a Madrasah Aliyah Negeri (Islamic Senior High School) in East 

Jakarta, during the academic year 2024/2025. Participants included the school 

principal, vice principals (curriculum and student affairs), subject teachers, and 

grade XI students involved in the eco-enzyme project. The evaluation was 

structured according to the four components of the CIPP model: 

1. Context: Analysis of needs, relevance to school vision, and alignment with 

local wisdom and environmental concerns. 

2. Input: Assessment of resources including teachers, facilities, funding, and 

curricular support. 

3. Process: Observation of how the eco-enzyme project was implemented, 

including teaching strategies, student involvement, and encountered 

challenges. 

4. Product: Evaluation of project outcomes, particularly the enhancement of 

students’ environmental awareness and the tangible eco-enzyme products. 
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Figure 1. Flowchart of the CIPP evaluation model applied in the eco-enzyme 

        school project research. 

 

Data were collected through three techniques; Observation of classroom and 

project activities;  In-depth interviews with principals, teachers, and students. 

Document analysis of school policies, program reports, and student project 

outputs. Research instruments consisted of observation guidelines, semi-structured 

interview protocols, and documentation checklists, all aligned with the four CIPP 

dimensions. Data were analyzed using the Miles and Huberman framework, 

involving three steps: Data reduction, Data display, and Conclusion 

drawing/verification. To ensure research credibility, the study applied triangulation 

of sources and techniques, as well as member checking with key informants. 

 

2. Results and Findings  

The findings of this study demonstrate that the implementation of eco-enzyme 

project research within the framework of school management based on local 

wisdom significantly contributes to environmental education in Madrasah Aliyah 

in East Jakarta. Using the CIPP model (Context, Input, Process, Product), the 

results reveal strong integration between the school’s vision, resource support, 

learning dynamics, and product outcomes oriented toward sustainability 

(Oktapiani et al., 2022). 

 

In the context aspect, the eco-enzyme program aligns closely with the school’s 

vision of becoming an environmentally conscious madrasah rooted in Islamic 

values and local wisdom. This alignment not only addresses the real needs of the 

school in reducing organic waste but also strengthens students’ character formation 

through the integration of religious values and environmental care. This finding 

echoes Stufflebeam’s (2003) assertion that program success is largely determined 

by its relevance to actual needs, both within the school and the broader community. 

The program’s contribution to character education and the development of the 

Profil Pelajar Pancasila further demonstrates its strategic role in preparing students 

for 21st-century challenges. 

 

In terms of input, the study identifies support from school leadership, teacher 

involvement—particularly in Craft and Entrepreneurship subjects—and the use of 

basic laboratory facilities for fermentation. The primary resources, namely organic 

waste from the school canteen, are consistently available. Despite limited funding, 

teacher collaboration and student participation optimize program execution. This 

supports Zhang’s (2011) view that resource evaluation is essential for program 

feasibility and sustainability, while also affirming the findings of Primayana & 
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Sastrawan (2021) on the importance of teacher collaboration in project-based 

learning. 

 

The process aspect shows that the eco-enzyme project was effectively 

implemented through group work, organic waste collection, and fermentation 

activities guided by teachers. Student participation was evident at every stage, from 

reflective discussions to evaluating fermentation results. Nonetheless, challenges 

were noted, such as limited fermentation facilities and students’ low initial 

understanding. Teachers addressed these by providing additional guidance, 

integrating reflective discussions, and encouraging peer collaboration. This aligns 

with Fitzpatrick, Sanders, & Worthen (2011), who emphasized that process 

evaluation should identify barriers while assessing strategies to overcome them. 

These findings also corroborate López et al. (2024) and Noerviana et al. (2023), 

who found that project-based learning enhances students’ critical thinking, 

collaboration, and sustainability awareness. 

 

In the product aspect, the research highlights two key achievements: (1) students 

successfully produced eco-enzyme solutions functioning as natural cleaners and 

liquid organic fertilizers, and (2) students’ environmental awareness increased, 

evidenced by their initiative to apply eco-enzymes in their households. Thus, the 

program not only provided cognitive outcomes in terms of knowledge of organic 

waste management but also fostered affective outcomes through sustainable 

behavior. These findings reinforce Al-Bahij et al. (2024) and Amananti (2024), 

who confirmed the effectiveness of eco-enzyme projects in enhancing 

environmental literacy and embedding sustainability values. 

 

Table 1. Field Findings Based on the CIPP Model 

 

Aspect Field Findings 

Context - School vision: environmentally 

friendly madrasah based on Islamic 

values and local wisdom.  

- Real needs: reducing organic waste 

in schools and the community.  

- Eco-enzyme program is relevant to 

character education, Profil Pelajar 

Pancasila (Pancasila Student 

Profile), and 21st-century skills. 

Input - Policy support: school principal 

and vice principal of curriculum.  

- Teacher involvement: craft and 

entrepreneurship teachers in 

designing the project research.  

- Resources: laboratory, organic 

waste from the school canteen, 

simple additional materials (sugar, 

water).  

- Limited funding: sourced from the 
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school and small student 

contributions. 

Process - Activities: Grade XI students 

collect organic waste from the 

school canteen.  

- Implementation: project research 

based on the fermentation of organic 

waste into eco-enzyme under 

teacher supervision.  

- Challenges: lack of initial 

understanding, limited fermentation 

facilities, and limited study time.  

- Solutions: additional teacher 

mentoring, reflective discussions, 

and student collaboration. 

Product - Output: eco-enzyme solution as a 

natural cleaner.  

- Impact: increased student 

awareness of organic waste 

management and environmental 

care.  

- Dissemination: products exhibited 

during school events.  

- Long-term impact: students apply 

eco-enzyme at their homes. 

 

Overall, the findings of this study demonstrate that the CIPP evaluation model 

provides a comprehensive understanding of the success of implementing the eco-

enzyme project research. The alignment with the school’s vision (context), 

optimization of available resources (input), effectiveness of project-based learning 

(process), and tangible outcomes in the form of eco-enzyme products and increased 

environmental awareness (product) highlight that the integration of local wisdom, 

character education, and environmental sustainability can strengthen value-based 

school management. Accordingly, these results affirm the potential of eco-enzyme 

project research as an innovative strategy to support the achievement of sustainable 

education goals. 

 

3. Discussion  

The findings of this study confirm that the CIPP evaluation model provides a 

systematic and comprehensive framework for analyzing the implementation of 

eco-enzyme project research grounded in local wisdom. In terms of context, the 

alignment of the program with the school’s vision and local environmental needs 

demonstrates that integrating indigenous values can strengthen the school’s 

identity while fostering students’ ecological awareness. This supports Stufflebeam 

and Zhang’s (2017) emphasis on the importance of program relevance to 

institutional goals and societal needs. Evidence from project-based environmental 

learning initiatives also shows that when evaluation frameworks support 

sustainability goals, students demonstrate more active participation and behavioral 
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change in waste-management practices (Al-Bahij et al., 2024). Noerviana et al. 

(2023) confirmed that project-based eco-enzyme activities enhance practical skill-

building and promote sustainability values, strengthening the evaluative 

justification for integrating eco-projects into curriculum design. The alignment of 

contextual needs, environmental priorities, and culturally grounded school visions 

reinforces the suitability of the CIPP model for sustainable education management. 

 

The input dimension shows that despite limited financial and material resources, 

optimization was achieved through teacher involvement and supportive school 

policies. This reflects the critical role of internal stakeholders in program success, 

consistent with Fitzpatrick, Sanders, and Worthen’s (2011) assertion on the 

necessity of resource availability and stakeholder engagement in educational 

evaluation. Regarding process, the project-based learning dynamics highlighted 

the effectiveness of teacher scaffolding in overcoming technical challenges while 

enhancing student participation. These findings are in line with López et al. (2024) 

and Noerviana et al. (2023), who noted that project-based approaches foster 21st-

century skills and sustainability awareness. 

 

Finally, the product dimension demonstrates not only the tangible output in the 

form of eco-enzyme solutions but also the significant improvement in students’ 

environmental awareness. The outcomes extended beyond the classroom, with 

students initiating eco-enzyme practices at home. This corroborates studies by Al-

Bahij et al. (2024) and Amananti (2024), which underscore the dual role of eco-

enzyme projects as both environmental education tools and sustainable practices. 

Overall, the findings suggest that integrating eco-enzyme project research with the 

CIPP framework strengthens school management based on local wisdom and 

supports sustainable education objectives. 

 

4. Conclusion  

This study concludes that implementing eco-enzyme project research rooted in 

local wisdom successfully enhanced students’ environmental awareness while 

supporting school management practices. The CIPP-based evaluation 

demonstrated that (1) the program was relevant to the school’s vision and 

community needs, (2) available inputs were optimized through teacher engagement 

and school policy support, (3) the learning process was effective with active 

student participation despite technical limitations, and (4) the outcomes not only 

produced eco-enzyme solutions but also fostered sustainable behaviors both at 

school and at home. Therefore, eco-enzyme project research grounded in local 

wisdom can be recommended as an innovative school management strategy for 

promoting sustainable education while contributing to the development of the 

Pancasila Student Profile and 21st-century competencies. 
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