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Abstract. The increasingly complex problem of plastic
waste needs to be addressed with more creative
educational strategies so that people become more aware
of the importance of preserving the environment. This
study aims to describe the level of environmental
awareness among FKIP students at Syiah Kuala University
as future 21st-century teachers, covering knowledge,
attitudes, and behavior, and to measure the effectiveness
of learning interventions in increasing students'
environmental awareness. This research uses a
quantitative descriptive research method with initial data
collection. The instruments used included a questionnaire
that had been validated by experts to ensure data validity
and reliability, and the test results showed that the
instrument was suitable for use in the study. The research
results indicate that the overall level of environmental
awareness among students is still in the moderate
category. A total of 58.99% of students' knowledge falls
into the very low category, and 46.07% of students'
attitudes are also in the same category. Meanwhile, in
terms of behavior, 48.88% of students actually showed a
high category. This finding indicates an imbalance between
the cognitive, affective, and conative aspects of students'
environmental awareness. To measure the effectiveness of
awareness-raising efforts, a post-test was also conducted
after the learning intervention, which showed a significant
improvement, with the average knowledge score of
students reaching 79%, attitudes 85%, and behavior 89%.
Therefore, a strategy is needed to improve the quality of
education thru stronger integration into the environmental
education curriculum.

Keywords: Environmental awareness, 21st-century
education, descriptive study, learning platfrom, plastic
waste
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Introduction

Environmental issues have become an increasingly urgent global concern in recent
decades. Climate change, pollution, land degradation, and excessive exploitation of natural
resources indicate an ecological crisis that must be addressed immediately. In Indonesia,
data from the Ministry of Environment and Forestry (KLHK, 2023) reports that national
waste generation reaches 35.93 million tons per year, with 17% of it being plastic waste.
Plastic waste, as one of the main contributors to pollution, has become a serious problem
because it is difficult to decompose and has a direct impact on the health of both terrestrial
and marine ecosystems (Borrelle et al., 2020). This problem is not only related to waste
management, but also to the public's low awareness of the importance of protecting the
environment. In this context, education plays a key role as the primary means of shaping
awareness and concern for the environment. Education is not just about transferring
knowledge, but also about shaping the character and attitudes of young generations in
facing global challenges, including environmental crises.

Education is one of the strategic means of shaping environmental awareness and
concern. UNESCO (2021), thru education for sustainable development (ESD), emphasizes
that young generations need to be equipped with the knowledge, skills, and attitudes to
face global challenges, including environmental crises. This aligns with the research by
Olsson et al. (2022), which shows that ESD is capable of improving students' action
competence, although behavioral change requires a continuous process. In the context of
higher education, students in the Faculty of Education and Teacher Training (FKIP) hold a
strategic position as future 21st-century teachers who not only transmit knowledge but
also serve as role models in instilling environmental care values in students (Singh-Pillay,
2023).

Students, especially those pursuing education at the FKIP, play a strategic role in
sustainable development. As future 21st-century teachers, they not only serve as
knowledge disseminators but also as role models and drivers of social change, including in
environmental sustainability. Therefore, the environmental awareness level of FKIP
students needs to be deeply understood as the basis for forming environmental literacy
competence for future teachers.

Environmental awareness encompasses understanding ecological issues, caring about
natural conditions, and taking concrete actions in environmental conservation. However,
initial observations at the FKIP at Syiah Kuala University show that environmentally friendly
behavior is still low, for example, in terms of waste sorting, even tho facilities are available.
This condition indicates a gap that needs to be addressed thru more integrated
environmental education.

Along with the demands of the Industrial Revolution 4.0, teachers are not only
required to master teaching materials, but also need to possess soft skills, new literacies,
and character competencies. One important literacy is environmental literacy. By equipping
FKIP students with high environmental awareness, they are expected to instill sustainability
values in their students and also become agents of change in facing global ecological
challenges. In this context, technological developments, particularly the advent of the
internet, offer significant opportunities to support the educational process. The internet,
which is now accessible to almost all segments of society, allows every individual to obtain
information, learn independently, and broaden their horizons (Sukran & Huda, 2023). Hajj-
Hassan et al. (2024) in a systematic review affirm that the use of digital media can increase
environmental awareness and facilitate more participatory learning. Similarly, Khalifé et al.
(2022) emphasized the importance of digital innovation in environmental education to
overcome the limitations of conventional methods.

On the other hand, the development of digital technology provides new opportunities
for the world of education. The presence of the internet and learning platforms allows the
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learning process to become more flexible, interactive, and contextual. Research by Yunita
& Elihami (2021), indicates that using learning platforms can improve learning
effectiveness while also fostering changes in students' attitudes and behaviors. Therefore,
the development of an environmental education-based learning platform is considered
relevant for raising awareness among prospective teacher students, particularly regarding
plastic waste management.

Previous research indicates that students’ levels of environmental awareness remain
varied and tend to be suboptimal. A study by Ma‘ruf et al. (2016) revealed that although
students’ knowledge and attitudes toward environmental issues fall into the high category,
their actual behaviors, such as waste management and energy conservation, remain
relatively low. Similar findings were reported by Handoyo et al. (2021), who identified a
gap between students’ environmental awareness and their daily practices.

Despite various environmental education programs being implemented among
students, pro-environmental behavior change does not always align with the increase in
knowledge gained. Additionally, Mkumbachi et al. (2024) found that while students possess
sound ecological knowledge, it is not consistently translated into pro-environmental
behavior. This finding aligns with Erwinsyah (2022), who highlighted that students'
attitudes and understanding of environmental issues are not always internalized into
habitual or tangible actions. Moreover, student engagement in environmental activities is
influenced by the existing learning structures in higher education institutions. Muniz et al.
(2025) emphasized that limited integration of environmental content into the core
curriculum hinders the development of active student participation in environmental
initiatives.

Unlike previous studies that focused more on knowledge or attitude alone, this study
comprehensively highlights the environmental awareness of FKIP students by integrating
knowledge, attitude, and behavior dimensions. This focus is considered important because
21st-century teacher candidates are expected not only to understand environmental issues
but also to demonstrate real-world practices as role models for their students (Eroglu, et
al., 2025). Additionally, this research offers a fresh perspective by utilizing digital platforms
as an educational tool, which is expected to bridge the gap between understanding and
behavior. This approach aligns with recent international research findings that emphasize
the effectiveness of digital media in raising ecological awareness (Hajj-Hassan et al., 2024;
Dzamtoska-Zdravkovska & Haque, 2025; Khalifé et al., 2022), but the context of education
students in Indonesia is still rarely explored in depth. The findings indicate a gap between
understanding and practice regarding environmental awareness among students,
particularly future teachers. This reinforces the urgency of conducting an in-depth and
contextual study to describe the actual state of environmental awareness among FKIP
students. The descriptive approach is considered appropriate for providing a
comprehensive overview of students' knowledge, attitudes, and behaviors regarding
environmental issues, so that the results can be used as a basis for formulating more
effective environmental education strategies.

Furthermore, this research was conducted to fill a gap in the study of environmental
awareness among students in the Faculty of Education and Teacher Training who are
preparing for 21st-century teaching. The focus on education students from various study
programs in general is the main strength of this study, considering the importance of all
teachers from various disciplines participating in instilling environmental care values. This
study also offers a new reading of how the dimension of environmental awareness is
understood and practiced by pre-service teachers in the context of the digital and
sustainability era. The purpose of this study is to describe the level of environmental
awareness among students at the Faculty of Education and Teacher Training (FKIP) at
Syiah Kuala University, including knowledge, attitudes, and behavior, and to analyze the
role of digital learning platforms in supporting the enhancement of this awareness. With

1034 | JIPI (Jurnal IPA dan Pembelajaran IPA) 9(3), pp.1032-1052, 2025



this aim, the research is expected to provide an empirical basis for formulating more
effective environmental education strategies for 21st-century prospective teachers.

Methods

The method used in this study is research and development (R&D). Development
research is used to develop and validate a product (Rustamana et al., 2024). R&D is
research conducted with the aim of producing a specific product and then testing the
effectiveness of the developed product (Anafi et al., 2021). This method aims to develop a
learning platform product. The product developed in this study is a learning platform
designed to raise students' environmental awareness, particularly in plastic waste
management. The development model used in this development research is the ADDIE
model (analysis, design, development, implementation, and evaluation). The analysis
phase was conducted to identify needs, followed by design planning to design a learning
platform using the WordPress application. Next, during the product development phase,
the developed learning platform was validated by experts consisting of media experts and
content experts. After validation and being declared suitable for implementation, the
implementation phase began, where the learning platform was distributed to students at
Syiah Kuala University's FKIP.

The field trial used a one-group pre-test and post-test design, which involved
administering an environmental awareness questionnaire before (T1) and after (T2) using
the learning platform. The population in this study is the students of Syiah Kuala University.
Meanwhile, a sample is one of the characteristic elements of a population that is to be
made an object or subject of research (Jasmalinda, 2021).The sample for this study
consisted of 158 students from the FKIP. In this study, the sampling technique used is the
Random Sampling technique, which is a sampling technique where every member of the
population has an equal chance of being selected to be part of the sample.

The instruments used for data collection in this study were an instrument validation
sheet by 2 experts, used to assess the feasibility of the learning platform, and a student
environmental awareness questionnaire to examine the increase in student awareness
before and after using the learning platform. Data were analyzed descriptively and
quantitatively thru percentage calculations, and a paired sample t-test was used to
determine the significance of the increase in student awareness after using the platform.
Data analysis uses the percentage of ratings in Table 1.

Table 1. Percentage score assessment

No Score assessment (%) Category
1 >65.75 Very high
2 61-65-75 High
3 56.32-61 Low
4 <56.32 Very low

(Sumber: Hasanah et al., 2023)
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Results and Discussion

The development undertaken is an implementation of the ADDIE development
model stages, which consist of analysis, initial product design, product development,
product implementation, and the final stage, product evaluation (Aydin et al., 2023).The
product produced is interactive software-based learning media designed to support the
learning process, educate about how to process plastic waste, and raise students'
awareness of the importance of maintaining a safe environment.

Analysis Phase

A needs analysis was conducted on 55 students at Syiah Kuala University. This
needs analysis aims to determine what students need by distributing a needs
questionnaire. Based on the data from the questionnaires that have been distributed, it is
hoped that this will provide information about students in the learning process. Additionally,
the purpose of conducting a needs analysis is to help the researcher better understand the
existing gap between the desired final outcome and the students' knowledge. Researchers
distributed a needs analysis questionnaire using google forms, which contained statements
related to issues of inequality occurring within the student environment. The questionnaire
filling technique for student needs analysis uses the Likert scale. From the results of the
questionnaire, all student needs were then elaborated and analyzed as an initial step in
developing a learning platform product.

Based on the results obtained, it shows that there are several significant gaps in
the students' learning environment regarding environmental awareness, specifically in
plastic waste management. These gaps include a lack of awareness and knowledge in
plastic waste management, limited access to learning resources and education specifically
addressing environmental issues for students, and limited use of technology that can
increase students' awareness and participation in addressing environmental problems and
the concrete actions taken by students. This is evident from several questions in the
questionnaire that are confusing regarding the statement above, which were answered by
the students. Based on the overall results of the student needs questionnaire, it can be
seen that there are 20 statement indicators answered by 55 students. The data obtained
from student responses, based on the sum of all percentage scores divided by the number
of statement items, resulted in the following percentages: 0% of students strongly
disagreed (STS), 2% disagreed (TS), 50% agreed (S), and 48% strongly agreed (SS). The
overall percentage results showed that the majority of responses fell into the agree (S)
category, followed by the strongly agree (SS) category, with percentages of 50% and 48%
respectively. This indicates that students need a learning platform to raise environmental
awareness, especially regarding plastic waste management. The lack of understanding and
minimal initiative among students in implementing environmentally friendly practices is the
main factor of concern. Additionally, limited access to information is also a constraint that
hinders efforts to raise environmental awareness among students. Therefore, the
development of this platform must also include guidelines for recycling plastic waste, in
order to increase real action in the processing of plastic waste.
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Design Phase

The design phase is where the researcher begins to develop the initial design for
the learning platform. At this stage, the focus to be used in the learning platform is
determined, with the aim of raising environmental awareness. The results of the needs
analysis obtained previously serve as the foundation for determining the form and content
of the learning platform design, ensuring it meets the needs of students, especially in
helping them understand and find solutions to plastic waste problems. With careful
planning. This learning platform was developed using wordpress, a flexible and user-
friendly content management system (CMS) for creating digital learning websites. The
choice of wordpress as the development medium was based on its various advantages,
such as ease of content management, ease of creating websites of any complexity, and its
ability to provide interactive features (Mambetniyazov, 2021)

Development Phase

The development steps at this stage are to validate the learning platform with media
experts and content experts. Validation is carried out to assess the validity of the learning
platform product, which will later be tested on students at the FKIP at Syiah Kuala
University. After validation is complete, revisions to the learning platform need to be made
based on the suggestions and input received.

Table 2. Summary of media and material validation results

No Validation Score obtained Maxsimum Results (%)
aspect V1 V2 score V1 V2

1 Media 66 64 75 88 85

2 Materi 60 64 75 80 85

Based on the summary table of validation results above, it can be concluded that
the learning platform developed by the researcher can be used and is suitable for testing
on students. This is demonstrated by the assessment results provided by the four expert
validators, where each validator gave a percentage of 85 and 88% for the media aspect.
Meanwhile, for the material aspect, two expert validators gave percentages of 80% and
85%. Based on these results, it can be concluded that the learning platform developed to
increase students' environmental awareness in plastic waste management is in the "Very
Valid" category and is suitable for implementation in the learning process. The use of this
learning platform is expected to help students increase their awareness of environmental
issues, particularly in plastic waste management. Environmental awareness regarding
plastic waste management is very important, as it influences sustainable behavior and
practices (Wijayanto et al., 2024). Thus, the development of this learning platform not only
meets the criteria for feasibility in terms of content and media, but also has the potential
to be an effective educational tool in shaping environmental awareness among students.
The validation that has been carried out shows that the material and media presented are
able to attract attention and provide a deep understanding of the importance of plastic
waste management. Through the development of this learning platform, students can be
more motivated to apply environmentally friendly behavior in their daily lives.
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Implementation Phase

The next stage is the implementation phase on the validated learning platform
product. This application is being implemented at Syiah Kuala University. The purpose of
implementing this learning platform is to test hypotheses related to measuring students'
level of environmental awareness. Students are encouraged to start by taking a pretest to
assess their initial understanding and determine their baseline knowledge before using the
learning platform. After completing the pretest, students are advised to read the materials
provided on the learning platform. Subsequently, students are encouraged to take a
posttest to gauge their level of awareness after using the learning platform. The results of
the learning platform development can be seen at the following link:
https://pengolahanlimbahplastik.wordpress.com/tentang/

Trial Phase

During the trial phase, the development of the learning platform regarding plastic
waste management enters a crucial stage to measure the extent to which the initial design
that has been developed is able to meet the established learning objectives. The trial was
conducted on a small group of target users, in this case, students or the public who are the
primary target of the platform. This process aims to evaluate various important aspects
such as content effectiveness, user interface appearance, ease of navigation, and user
appeal and engagement while using the platform.

During this stage, users are asked to access various features and modules available
on the platform, including learning materials and educational videos. Data collection was
conducted through a questionnaire on students' environmental awareness before and after
using the learning platform to assess changes in knowledge, attitudes, and behavior
towards the issue of plastic waste management.

The results of this trial phase provide a clear picture of the strengths and
weaknesses of the developed learning platform. For example, if it's found that users are
having difficulty understanding the learning flow or that certain features aren't working
optimally, the developers will revise and improve those aspects. Additionally, user
responses are also used to assess the extent to which the platform is able to promote
increased environmental awareness, particularly in terms of recycling practices and
sustainable plastic waste management.

This stage serves not only as validation of the initial design but also as an instrument
to ensure that the developed platform is truly relevant, beneficial, and meets user needs.
Thus, the results of the trial stage become an important foundation for refining the Learning
Platform before it is implemented on a wider scale.

Initial State of Environmental Awareness Among Students

The results of the study on knowledge levels were based on a sample of 158
individuals. The initial condition of students' environmental awareness reflects their daily
practices.
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Figure 1. Initial student attitudes towards the environmen

The graph above shows that most students still have a low level of knowledge
regarding environmental issues, particularly in plastic waste management. As many as
49% of the sample showed a poor level of mastery and understanding of the statements
presented in the questionnaire regarding the impact of plastic waste, the recycling process,
and the role of individuals in reducing single-use plastic consumption. In terms of attitude,
the percentage obtained was 58%. This is evidenced by the fact that many students still
show a lack of concern and are not very active in supporting environmental conservation
efforts. This low level of concern can be attributed to several factors, such as a lack of
individual awareness regarding the impact of plastic waste on the environment, limited
supporting facilities on campus, minimal involvement in environmental activities, and the
weak influence of environmental education in shaping environmentally friendly attitudes
and habits. In terms of behavior, the percentage obtained was 59%. This indicates that
some students are still unaware of good actions for the environment. This finding indicates
that shaping positive environmental behavior among students remains a significant
challenge. Many of them haven't yet developed consistent habits or concerns for
environmental sustainability, such as disposing of waste properly, conserving energy, or
participating in recycling activities. Plastic waste recycling refers to the waste processing
process that collects plastic waste materials and converts them into reusable raw materials
to produce other valuable products. Recycling is not only a method for disposing of plastic,
but also an effective process for minimizing the need for new plastic (Damayanti et al.,
2022; Macheca et al., 2024).

The results of the study on the knowledge level of the sample after receiving

learning by applying platform-based learning are presented in the Figure 2.
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Figure 2. Condition after using the learning platform

Based on the research data, there was a significant increase in students'
environmental awareness regarding plastic waste management after the implementation
of platform-based learning. After learning through the use of a learning platform designed
with interactive materials, educational videos, and relevant images related to plastic waste
management, there was a quite significant increase. The data from the final questionnaire
results show that 79% of students responded positively to the aspect of environmental
knowledge. For the aspects of attitude and behavior, 85% was obtained for each. This
indicates active interaction in the learning process. Based on the results of the hypothesis
test using the t-test, there was a significant improvement in the three aspects tested. The
results of the hypothesis test can be seen in Table 3 for each of the three aspects

Table 3. Hypothesis test results

Aspect Sig Decision
Knowledge 0.000 There is an increase

Attitude 0.000 There is an increase

Behavior 0.000 There is an increase

Learning platforms can encourage students to think critically, understand the real
impact of plastic waste on the environment, and realize the role students must play in
being responsible for environmental sustainability. Community involvement and legislative
tools are crucial for addressing the growing plastic pollution crisis (Khaerani, 2021).This
indicates that learning through the learning platform not only enhances students'
knowledge, attitudes, and behaviors but also encourages them to implement real actions
in their daily lives. Students are starting to show more environmentally conscious behavior.
This change demonstrates the success of interactive learning approaches in fostering
environmental awareness values. Interactive learning plays a crucial role in shaping public
perceptions and attitudes towards plastic waste, advocating for sustainable policies, and
educating the community about environmental consequences, thereby influencing pro-
environmental behavior (Fauzi & Nugrahani, 2023). Public awareness of the environment
and related issues, and developing the necessary skills, expertise, attitudes, and motivation
to make informed decisions and take responsible action (Mahanta, 2023).
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Environmental awareness refers to the extent to which individuals recognize their
surroundings and understand their interactions with the environment. It involves the ability
to observe, comprehend, and reflect on environmental conditions and changes (Gabriella
& Sugiarto, 2020). Furthermore, community participation in waste management and
environmental cleanliness plays a crucial role, underscoring the need for collective efforts
to address environmental challenges (Hurulean & Sugiyanto, 2022; Windarto & Martini,
2021). This form of awareness is essential in shaping individual attitudes and behaviors
toward various environmental concerns, including waste management, natural resource
utilization, and social responsibility.

Understanding students' levels of environmental awareness provides an initial
indication of their preparedness to become agents of change amid increasingly complex
global challenges. Consistent with Kartadireja (2024) findings, students’ environmental
awareness and communication skills are key factors that influence their capacity to support
environmental initiatives. In the context of 21st-century teacher candidates, environmental
awareness extends beyond cognitive dimensions such as knowledge; it also encompasses
the values, attitudes, and concerns they will bring into their future teaching practices. This
issue is particularly important, as teachers serve not only as conveyors of knowledge but
also as role models in shaping students' character and behavior, including their
environmental awareness. Malik & Sharma (2022) emphasized that educating students can
enhance their understanding of environmental degradation and their ability to contribute
to its mitigation.

Therefore, cultivating environmental awareness among prospective teachers must
be an integral component of their education. These values should not only be understood
theoretically but also be translated into concrete actions. This highlights the necessity of
implementing systematic, structured, and contextually relevant learning strategies and
educational approaches that align with students' lived experiences, fostering genuine
awareness and a sustained commitment to environmentally responsible behavior.
According to Despriana & Rianti (2024), environmental conservation is vital for nurturing
environmental responsibility, particularly among the younger generation. Increasing
attention to issues such as climate change, species extinction, and pollution further
reinforces the urgency of this effort. Jayadinata et al. (2024). similarly argued that a lack
of individual awareness in protecting the environment can lead to numerous long-term
problems.

Students’ awareness and understanding of the negative impacts of plastic waste on
the environment remain suboptimal. This lack of knowledge may hinder environmental
conservation efforts and the development of environmentally responsible behaviors among
students. This finding aligns with Mahanta (2023), who argued that environmental
awareness is crucial among young learners to discourage the excessive use of
environmental resources. Therefore, more effective strategies are needed to deliver
environmental education, both through integration into the academic curriculum and
extracurricular activities that encourage active student engagement in environmental
issues, particularly in the management and reduction of plastic waste. These efforts are
expected to enhance students’ environmental knowledge and empower them to become
agents of change, committed to environmental sustainability.

Previous research suggests that practical, action-based environmental education
can significantly enhance students' environmental awareness and promote behavioral
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change (Noverita & Darliana 2024); Rahayu et al., 2024). Environmental education can
empower students to become agents of change, promoting a more environmentally
conscious society (Islamiati & Saputra, 2021; Nurhasanah, 2024). Students’ environmental
awareness can lead to positive shifts in their daily habits. Chan et al. (2019) argued that it
is essential to introduce environmental values to the younger generation at an early age.
Such awareness extends beyond environmental knowledge, encompassing attitudes and
concrete actions that reflect concern for the preservation of nature.

Nevertheless, the level of environmental awareness among students cannot be
generalized evenly, as it is influenced by various internal and external factors. Based on
research conducted by Susilo & Sarkowi (2018) showed that students' environmental
awareness varies depending on their background, experience, and exposure to
environmental education. In this context, it is essential to foster an educational approach
that extends beyond cognitive development to encompass character building and social
responsibility in response to global issues, such as the environmental crisis. Saputra et al.
(2023) emphasized that character education incorporating environmental values is a long-
term investment in cultivating a sustainable and environmentally responsible society.
Likewise, Meika & Putra (2021) argued that instilling environmental awareness in
prospective educators can establish a strong foundation for future generations who are
environmentally conscious and responsible.

Through targeted and continuous education, students can be equipped with the
knowledge, attitudes, and skills necessary to promote environmentally responsible
behaviour. Gabriella & Sugiarto (2020) defined such behavior as actions aimed at
minimizing environmental damage. Moreover, the support of educational institutions in
providing contextual and collaborative learning environments is critical in fostering robust
and lasting environmental awareness. University policies aligned with green campus
initiatives, such as waste separation and the use of renewable energy, can significantly
influence students’ environmental behavior. Azis (2019) further noted that the success of
green campus programs depends not only on environmental knowledge but also on the
implementation of policies and the availability of facilities that encourage student
participation in maintaining environmental sustainability.

As future educators in the 21st century, FKIP students play a strategic role in
instilling environmental awareness values in future generations. According to Bagaskara
et al. (2025), the environmental awareness of FKIP students must be developed
comprehensively to enable them to become agents of change who can inspire younger
students to protect and preserve the environment from an early age. Understanding the
importance of sustainability principles and engaging directly in environmental programs
can motivate individuals to act more responsibly. Therefore, the development of
environmental awareness should extend beyond academic competencies and be reinforced
through experiential learning, including community service activities, environmental
projects, and PBL focused on local environmental issues.

Engaging students in activities that cultivate environmental sensitivity, such as
recycling, conservation, and waste management, can foster deeper understanding and a
heightened sense of responsibility. In line with Irhas et al. (2020), participation in campus-
based environmental initiatives enhances personal accountability toward sustainability and
encourages environmentally conscious behavior both on and off campus. Similarly,
Purnomo et al. (2023) found that students accustomed to practicing waste management
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on campus are more likely to apply similar habits at home or within their communities. The
integration of environmental education into the curriculum and campus activities ensures
that students not only gain theoretical knowledge but also apply sustainable principles in
their daily lives.

In line with this, environmental education efforts should not only focus on
increasing knowledge, but also be translated into concrete actions to have a wider impact.
Previous research conducted by revious research by Rezeki et al. (2022) suggested that
action-based educational programs can positively influence individual habits and amplify
their environmental impact beyond university boundaries. Lasaiba (2023) also noted that
participation in environmental programs enhances awareness and encourages responsible
waste management and resource efficiency. This notion is supported by Angela (2023),
who reported that education and active involvement in sustainability programs significantly
improve awareness of natural resource management. Moridu et al. (2023) further
emphasized that an understanding of sustainability principles, combined with hands-on
experience, fosters more responsible behavior in resource management and supports long-
term sustainability goals.

Implementing the concept of sustainability on campus is becoming increasingly
relevant to discuss because it can serve as a real example for students in shaping pro-
environmental behavior. In line with the research conducted by Putri et al. (2024)
highlighted that the implementation of green campus principles, such as waste reduction
and the use of renewable energy, can promote behavioral change and encourage active
student participation in maintaining environmental sustainability. By embracing the green
campus concept, students gain practical opportunities to learn about and implement
sustainable environmental practices in everyday life (Bagaskara et al. 2025).

University policies that support sustainability, such as embedding environmental
content into the curriculum and providing adequate facilities, can significantly enhance
student awareness and participation in cultivating environmentally responsible attitudes
(Dias et al., 2024). Dewi (2023) asserted that green education serves as an effective
approach to addressing environmental issues before they escalate. Priatna (2020) also
described green education as an effort to shape students' character, behavior, awareness,
and environmental concern. One of the key objectives of environmental education is to
provide individuals with the opportunity to develop the attitudes, values, knowledge, and
commitment necessary to protect and improve the environment.

Various efforts are necessary to ensure that FKIP students not only understand the
importance of environmental conservation from a theoretical perspective but are also
capable of applying it practically in both their personal and professional lives. As future
educators, they will serve as role models for sustainable living. In the long term, strong
environmental awareness among prospective teachers will provide a crucial foundation for
education that prioritizes sustainability and fosters a generation that is more caring and
responsible toward the environment. Within this context, integrating the values of eco-
pedagogy and the principles of sustainable education into the curriculum is of paramount
importance. Prospective teachers must not only possess environmental knowledge but also
demonstrate moral sensitivity and ecological ethics in their decision-making, both in the
classroom and within the broader community.

Environmental literacy is an important foundation that must be strengthened so
that students have more sustainable knowledge and behavioral direction. research
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conducted by Yusup (2021) emphasized the importance of enhancing environmental
literacy among FKIP students as a key step toward cultivating sustainable, pro-
environmental behavior. Similarly, Nasution (2021) argued that awareness developed
through education and academic engagement with environmental issues contributes
significantly to students' environmental literacy. Consequently, a transformative approach
to environmental education is required, one that moves beyond cognitive understanding
and promotes active student participation through experiential learning, contextual
application, and real-world engagement. Such an approach will empower students to
become conscious and responsible agents of change in addressing environmental
challenges. Therefore, the development of environmental awareness among FKIP students
must be both strategic and continuous, involving collaboration between lecturers, academic
institutions, and supportive campus policies. Only through such integrated efforts can
higher education fulfill its role as a true agent of change in building a sustainable future.

Evaluation Phase

The evaluation stage is conducted continuously at each stage of this research
process to ensure the quality and suitability of the developed learning platform. In the
analysis stage, evaluation is carried out through the results of the needs questionnaire
analysis filled out by students, in order to obtain an initial overview of learning needs and
conditions in the field. Subsequently, in the planning stage, the learning platform is
developed. In the development stage, a more in-depth evaluation is conducted involving
an expert team, in order to assess the feasibility, clarity of the material, and suitability of
the learning platform. After revision, it will be tested on students.

Conclusion

This research confirms that environmental issues, particularly the problem of plastic
waste, demand innovative and sustainable educational strategies. The research results
indicate that the environmental awareness level of FKIP students at Syiah Kuala University,
as future 21st-century teachers, is still not optimal, particularly in the aspect of pro-
environmental behavior, even tho their knowledge and attitudes are already in the good
category. Learning interventions thru a waste plastic processing-based learning platform
have proven effective in comprehensively increasing students' environmental awareness,
encompassing knowledge, attitudes, and behavior. This indicates that the use of digital
technology in education not only strengthens theoretical understanding but is also capable
of fostering positive attitude changes and concrete actions in preserving environmental
sustainability. Thus, this research successfully addresses the need for relevant, contextual
learning media that meets the demands of the digital age, while also supporting the
development of 21st-century teacher candidates who are caring, have strong character,
and are ready to be agents of change in facing global ecological challenges.
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