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Abstract: This study aims to realize the character of students who care about the environment. The
type of research used is Research and Development (R&D) by adapting the development model from
Plomp through 3 stages, namely: 1) analysis); 2) design and development of prototypes; 3) evaluation.
The research sample consisted of 23 students. The results of the product evaluation, especially the
character values obtained after completing the project activities, yielded a character value of 77.04,
which falls into the outstanding category. Meanwhile, recycling waste into valuable products yielded
an average value of 79.46, placing it in the outstanding category. These results indicate that project-
based learning is very suitable for developing the character values of students who care about the
environment.
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1. Introduction

Environmental science is one of the biological sciences that integrates various
sciences, including chemistry, physics, geology, atmosphere, geography, and
ecology. This science studies environmental problems and their solutions. An
environmental problem that has yet to be resolved until now is the problem of waste,
especially plastic waste. Plastic waste is a pollutant factor for the earth because it is
difficult to decompose. Indonesia is the second largest contributor of plastic waste
to the sea after China; this is revealed in the list of the top 10 countries in the world
whose seas are polluted by plastic waste (Maskun et al., 2022; Northcoot, 2020;
Tarigan, 2021).

If left unchecked, this plastic waste can cause various other problems, such as
disturbing the natural landscape, disturbing decomposing microorganisms, causing a
flood hazard, and can even cause toxic compounds (Hidayat et al., 2019). One
solution that can be done to tackle plastic waste is to reduce, reuse, and recycle (3R)
(Febriadi, 2019; Syaharuddin et al., 2020; Valentine, 2019). Reduce is an effort to
reduce the amount of plastic waste by reducing the use of plastic (Solekah et al,,
2022), such as replacing plastic wrap with paper wrap, replacing plastic wrap with
containers that can be used repeatedly, and so on. Reuse is an effort to reuse plastic
used before (Lamba et al., 2022), such as plastic bottles used for drinking water to
place liquid detergent. Recycle is an effort to recycle plastic waste into products that
are more useful and have economic value (Darus et al., 2020; Lamba et al., 2022;
Northcoot, 2020; Syaharuddin et al., 2020; Valentine, 2019). In addition, it is essential
to introduce plastic recycling products to the public to create a sustainable recycling
market and industry (Soemadijo et al., 2022).

Products resulting from the recycling of plastic waste include chairs and
bookshelves made from recycled used plastic bottles of mineral water filled with
ecobrick plastic (Hikamah et al., 2024; Mamdudah et al., 2023; Sumiati et al., 2024);
shopping bags come from recycled drinking water plastic cups; flower pots and tissue
holders are from recycled drinking water plastic bottles; flower pots come from
recycling used diapers. This recycling process can be carried out by students as
students in collaboration with the community through Project-based learning.

The Indonesian government, through the Minister of Education and Culture
(Kemendikbudristek), starting in 2022, will change the curriculum to become an
independent curriculum. It is called Merdeka Learning Kampus Merdeka (MBKM) in
higher education. The outline of the independent curriculum is teaching according to
the student's ability level, organizing the implementation of learning, and the
structure of the independent curriculum in each phase. Implementation of this
curriculum through 4 steps, namely: 1) understand the outline of the independent
curriculum; 2) understand the operational curriculum development of academic units
in the independent curriculum; 3) understand learning and assessment; 4)
understand the development of a project to strengthen the Pancasila student profile
(Satria et al., 2022a).

The Pancasila student profile is the character and abilities built-in in daily life. It is
lived in each student through the culture of the education unit, intra-curricular

learning, and projects to strengthen Pancasila student profiles and extracurriculars.
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The Pancasila Student Profile Strengthening Project (P5) consists of 7 themes,
namely: 1) sustainable lifestyles: 2) local wisdom; 3) Unity in Diversity: 4) waking up
the body and soul, 5) democratic voice, 6) engineering, and technology: 7)
entrepreneurship. The principles of the Pancasila student profile consist of 1) holistic;
2) contextual; 3) centred on learners; 4) explorative. The dimensions of the Pancasila
student profile consist of: 1) having faith, fearing God Almighty, and having noble
character; 2) global diversity; 3 mutual assistance; 4) independent; 5) critical
reasoning; 6) creative (Aditomo, 2022; Hikamah et al., 2025; Satria et al., 2022b).

Based on the Decree of the Ministry of Education and Culture No. 009/H/KR/2022
concerning the Dimensions, Elements, and Sub-elements of the Pancasila Student
Profile in the Independent Curriculum, at point B.1.d states that Pancasila Students
embody their noble character in responsibility, compassion, and caring for the
surrounding natural environment. This awareness is the basis for feeling yourself
implementing a lifestyle that cares about the environment so that it actively
contributes to preserving the environment (Aditomo, 2022). The most effective way
to increase environmental awareness among students, especially in handling the
problem of plastic waste, is in an educational environment (Situmorang et al., 2020);
the character of caring for the environment can be obtained through thematic
learning (Ramli et al., 2022). The novelty of this research lies in integrating
environmental science learning with waste management projects for students
enrolled in this course, aiming to foster an environmental stewardship mindset.

The discrepancy that has occurred so far is that the management of plastic waste
in Jember Regency has not been optimal, with the hope that the Ministry of
Education and Culture will that in this MBKM, students can apply a lifestyle that cares
for the environment to maintain its sustainability. Therefore, the solution taken is to
carry out learning in courses on environmental science using projects to realize the
character of caring for the environment.

2. Method

The type of research used is Research and Development (R&D) using the
development model from Plomp; this research was carried out through 3 stages,
namely: 1) analysis); 2) design and develop prototypes; 3) evaluation (Plomp, 2013).
In the analysis phase, researchers observed several Temporary Waste Disposal Sites
(TPSS) and Final Waste Disposal Sites (TPSA) locations in the Jember Regency. In
addition, researchers distributed environmental care questionnaires to students
taking environmental science courses before and after implementing the project. At
the design and development prototype stage, students carry out the project by
forming groups of 23 students into six groups, each consisting of 4 people, except
for one group of 3. Each group carries out a waste management project, both organic
and inorganic waste, especially plastic waste. Each group carries out activities based
on the direction of the author as a supporting lecturer; these activities include 1)
determining goals; 2) designing activities; 3) carrying out activities according to plan;
4) evaluating and improvement of activities; 5) writing down all the activities that
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have been carried out. The five stages of this activity are continuously consulted and
receive directions from researchers to monitor all activities well.

Group 1recycled eco brick plastic waste into bookcases; 2) group 2 carried out 3R
activities to prevent flood hazards; 3) group 3 carried out 3R activities in the campus
environment; 4) group 4 recycled used diapers into flower pots; 5) group 5 recycles
household plastic waste into flower pots and tissue paper; 6) group 6 recycles tofu
dregs into a combination of catfish (Clarias sp.) feed. The projects produced by each
group are then written into a manuscript and submitted to a journal or entered into
a fair competition. At the evaluation stage, the researcher evaluates the results of
student projects through 1) the products produced, 2) writing the results of activities
as output, and 3) a questionnaire related to the character of caring for the
environment.

The population of this study was students of the Biology Education Study
Program at private universities in Jember City. The sample for this research was
students taking the Environmental Science course in the Odd Semester of the
2022/2023 Academic Year with a total sample of 23 students. The sample was selected
based on the problems that occurred in Jember Regency, that there is still a lot of
plastic waste piled up in TPSS, TPSA, in the river. In addition, based on the results of
a needs analysis through a questionnaire regarding the character of caring for the
environment for students taking environmental science courses, the results of the
needs analysis revealed that 23 students: 1 student in the excellent category; 7
students in the category need improvement; 15 students in the category below
expectations.

The instruments used in this study were divided into 3, consisting of 1)
instruments for conducting needs analysis: observation sheets and questionnaires.
Observation sheets were used to obtain data about the condition of waste in several
TPSS and TPSA in Jember Regency, while questionnaires were used to determine the
character of caring for the environment; 2) instruments to determine the progress of
project design and develop prototypes, namely using observation sheets; 3)
instruments for evaluating, namely observation sheets for evaluating products and
output, and questionnaires for evaluating environmental care characters.

The observation sheet used when carrying out the needs analysis was obtained
from adaptation and adopted from the TPS 3R Technical Guidelines by the
Directorate General of Cipta Karya (Hartoyo, 2017). The environmental care character
questionnaire consists of 8 indicators; each indicator has five statements, and so
there are 40 statements adapted from this questionnaire (Mualifah, 2019; Seandrio,
2019). The project evaluation observation sheet is in the form of recycling waste into
usable products; the observation sheet consists of 4 stages, four stages consist of 23
descriptions; this observation sheet is adapted from (Satria et al., 2022a); 4) the
output assessment observation sheet, namely the product in the form of a
manuscript consisting of 9 descriptions, this observation sheet was adapted from
(Satria et al., 2022a).

Data collection at the needs analysis stage
Online ISSN 2655-2450 | Print ISSN 2655-2388 248
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Observational data on TPSS and TPSA are evaluated using Table 1.
Table 1. TPSS and TPSA Evaluation Instruments Around PTS Campuses in Jember

No Aspect.s/ Crite Indicator Parameter Indicator Value  Value/Aspect Qualit  Relative

ria Value

1 Product 2Indicator  1,3,5(each  The value of the Number of 5% Aspect
settings that indicator)  corresponding indicator Value x
support indicator values quality

2 Technical- 6 Indicator 1,3,5(each  The value of the Number of 30%  Aspect
technology indicator)  corresponding indicator Value x
indicator values quality

3 Management 6 Indicator  1,3,5(each  The value of the Number of 30%  Aspect
institution indicator) corresponding indicator Value x
indicator values quality

4 Finance 3Indicator 1,3,5(each  The value of the Number of 15%  Aspect
indicator)  corresponding indicator Value x

indicator values quality

5  Participation 4 Indicator 1,3,5(each  The value of the Number of 20%  Aspect
indicator)  corresponding indicator Value x

indicator values quality

Source: Adaptation and adoption (Hartoyo, 2017).

The TPSS and TPSA assessment categories around the Private Higher Education

(PTS) campuses in Jember are based on Table 2.

Table 2. TPSS and TPSA assesment categories

Total Category

>19,0 Good
14,3<N<19,0 Currently
9,5<N<14,3 Not enough

<9,9 Bad

Source (Hartoyo, 2017).

The character of caring for the environment of students was analyzed using a
questionnaire. The environmental care character instrument grid is presented in

Table 3.
Table 3. Grid of Environmental Care Character Instruments
Values Description Indicator Items
Environmental Attitudes and actions that The habit of maintaining cleanliness 15
care attitude always seek to prevent and environmental sustainability
damage to the surrounding wherever they are
natural environment. Maintain the classroom environment 6-10
Make it a habit to dispose of trash 11-15
according to its kind
Tree planting 16-20
Make efforts to repair Reducing the use of plastic and 21-25
environmental damage that anything containing plastic
has occurred. Reusing used plastic 26-30
Recycle plastic waste 31-35
Carry out community service 36-40

activities to repair environmental

damage

249 Online ISSN 2655-2450 | Print ISSN 2655-2388



G
.‘/ I] ) ‘S EDu IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 7 (2) 2025 page 245-259

DS XN, O ISR SCIEACE ST

Source: Adaptation and collaboration (Fadilla et al., 2022; Mualifah, 2019;
Muharlisiani et al., 2021; Seandrio, 2019).

The assessment criteria for each environmental care character item are
assessed using Table 4.
Table 4. Environmental Care Character Scores

Indicator Skor
Always 5
Often 4
Enough 3
Not enough 2
Very little or nothing 1

Adaptation from (Singarimbun et al., 2006).

The environmental care character value is calculated using the percentage

formula as follows:

Y'Score obtained

Environmental Care Character Value = 100 (Akbar, 2013).

Ymaximum score

The category level of students' environmental care character is calculated using
Table 5.
Table 5. Categories of Environmental Care Character Levels

Renting nilai (%) Category
81,25 <x<100 Exceeded expectations
62,5<x<8,25 Satisfying
43,75<X<62,5 Needs Improvement
25<x<43,75 Below expectations

Adapted from (Akbar, 2013).

Data collection at the design and development prototype stage
The data from the design and develop a prototype, namely recycling waste into
useful products, in this activity, is evaluated using Table 6.
Table 6. Design and Development of Evaluation Instruments to Recycle Waste into
Useful Products

Stage Description
Planning Topics, objectives, tools and materials, work steps, schedule of activities, list of
activities by the objectives
Implementation Accuracy in using tools and materials, data obtained according to purpose, the

accuracy of work steps according to planning, activities according to a
predetermined schedule, and data recorded neatly, clearly and thoroughly.
Data processing Data is classified, data is processed according to the purpose
Data Presentation the accuracy of the collection schedule, submitting project results

Source adapted from (Satria et al., 2022b).
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The score of each evaluation item is assessed using Table 7
Table 7. Design and Develop Score Recycle Waste into Useful Products

Indicator Score
Perfect fit 5
In accordance 4
Quite appropriate 3
Not suitable 2
Very less or inappropriate 1

Adaptation from (Singarimbun et al., 2006).

The design and development percentage values for recycling waste into valuable
products are calculated using the percentage formula (Akbar, 2013), and the design and
development categories for recycling waste into valuable products follow Table 5 (Akbar,
2013).

Data collection at the product evaluation stage
The results of recycling waste into valuable products, such as bookshelves,
tissue boxes, flower pots and others, are written in a manuscript by each group.
These results are evaluated using Table 8.
Table 8. The manuscript evaluation grid for each group

Stage Description

Manuscript Writing (Product)
Manuscript title
Manuscript outline writing
Background writing
Method Writing
Results Writing
Discussion Writing
Complete manuscript
Manuscript submitted to the Journal.
Article published

The percentage value of manuscripts is calculated using the percentage formula
(Akbar, 2013); the manuscript categories follow Table 5 (Akbar, 2013).

3. Result and Discussion
Observation results at the needs analysis stage
Observational data on TPSS and TPSA around the PTS campus in Jember are
presented in Table 10.
Table 10. TPSS and TPSA Observation Results around the PTS campus in Jember

No TPSS and TPSA locations Nilai Relatif Category
1 Campus environment 7,45 Bad
2 East of Campus 10,05 Not enough
3 North of Campus 9,85 Not enough
4  West side of campus 10 Not enough
5  South of Campus 10 Not enough
Average 9,47 Not enough
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Based on Table 10 above informs that 20% of the waste management at TPSS and
TPSA around the PTS campus in Jember is terrible, and 80% is lacking. The character
values of caring for the environment for students at this PTS before carrying out
project activities are presented in Table 11.

Table 11. Student Environmental Care Character Values at PTS in Jember prior to
Project Implementation

Number of Average Score Max Score Character Value Category
respondents Obtained
23 80,83 200 40,41 Below expectations

Results in the Design and Develop Prototype Evaluation Stage

The results of recycling waste into valuable products; Group 1recycled eco brick
plastic waste into bookcases; Group 2 carried out 3R activities to prevent flood
hazard; Group 3 conducted 3R activities in the campus environment; Group 4 recycled
used diapers into flower pots; group 5 recycled household plastic waste into flower
pots and tissue paper; Group 6 recycled tofu waste into a combination of catfish
(Clarias sp.) feed. The recycling evaluation results for each group are presented in
Table 12

Table 12. Evaluation Results of Recycling Waste into Useful Products

Total score Maximum total

Project Val t

Group obtained score roject Value Category
1 14 120 95 Exceeded expectations
2 13 120 94,17 Exceeded expectations
3 72 120 60 Needs Improvement
4 12 120 93,33 Exceeded expectations
5 m 120 92,5 Exceeded expectations
6 66 120 55 Needs Improvement

Average 98 120 81,67 Exceeded expectations

Results in the Product Evaluation Stage
Caring for the Environment Character Value of Students after Carrying Out
Project Activities. The value of the environmental care character of students at this
PTS after carrying out Project activities, namely recycling waste into valuable
products, is presented in Table 13.
Table 13. Character Values of Caring for the Environment of Students at PTS in
Jember after Project Implementation (recycle waste into valuable products)

Number of Average Score  Max Score Character Category
respondents Obtained Value
23 158,91 200 79,46 Satisfying

Results at the Manuscript Evaluation Stage

All groups after recycling waste into valuable products; this activity is carried out
together with the local community. Then they write down all the activities carried out
in @ manuscript. The results of the manuscript evaluation are presented in Table 14.
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Table 14. Manuscript Evaluation Results for Each Group
Total score Maximum total

Group obtained score Project Value Categories
1 44 45 97,78 Exceeded expectations
2 42 45 93,33 Exceeded expectations
3 19 45 42,22 Below expectations
4 41 45 91,11 Exceeded expectations
5 41 45 91,1 Exceeded expectations
6 21 45 46,67 Need Improvement
Average 34,67 45 77,04 Satisfying

Education and research involving students in waste management can increase
student awareness of caring for the environment while increasing the circular
economy in educational institutions (Lefebvre & Luo, 2020; Merewether et al., 2023).
The circular economy is the integration of the concept of 3R waste management with
the linear economy, namely green economy and green environment, which aims to
create a sustainable life and economy (Darmastuti et al., 2021; Dwiningsih & Harahap,
2022; Kristianto et al., 2022; Purwanti, 2021; Trisyanti et al., 2022). An environmentally
conscious character can create a healthy, positive, and friendly school environment.
This is an ideal condition for the student learning process at school (Handayani et al.,
2020).

The character of caring for the environment of students is created because of
routine 3R management activities that are carried out daily (Wibowo et al., 2021).
Therefore, it is necessary to emphasize the waste management paradigm through
Environmental Education (PLH) to create an attitude of caring for the environment.
Several Adiwiyata schools have succeeded in integrating monolithic environmental
learning and integrated education, resulting in students' attitudes of caring for the
environment that is better than those of students who do not participate in these
activities (Istiqgomah et al., 2020). One way that an elementary school has done this is
by implementing a curriculum based on environmental care in improving character
education in schools; the results obtained include students getting used to disposing
of garbage in its place and, according to its type, repairing environmental damage
that has occurred, and environmental sustainability can be maintained so that
sustainable benefits are obtained (Oktarina & Nisa, 2021). A vocational high school
has made teaching materials based on Science, Environment, Technology and Society
(SETS), applied to the learning process of hazardous and toxic materials (B3) and non-
hazardous and non-toxic materials, as well as B3 waste handling techniques to realize
the character of caring for the environment (Hidayana & Rusmini, 2021). In other
schools, character empowerment for caring for the environment is carried out
through religious education (Fua et al., 2018; Mardhiah et al., 2021).

Another effort that can be used to realize the character of caring for the
environment for students is through project-based learning. This has been done in
several schools, including elementary schools in Lampung Province; project-based
learning can foster the character of generosity, cooperation, and leadership (Arrasyid
et al., 2022). The results of previous studies also inform that involving various parties
in managing company waste can create environmentally friendly behaviour from all
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parties so that sustainable environmental care practices are obtained (Ardaniah,
2022). In addition, several research results inform that project-based learning is
beneficial for, acquiring new biological knowledge related to the human immune
system (Baptist et al., 2020), effective in learning material changes in the physical
environment (Turyati et al., 2020), improve student writing achievement
(Cahyaningrum & Widyantoro, 2020). Other benefits that project-based learning can
foster student independence (Halimatusyadiyah et al., 2022) and improve 21st-
century skills (Elvianasti et al., 2022), include critical thinking skills, problem-solving,
metacognition, communication skills, collaboration, innovation and creation, as well
as information literacy (Greenstein, 2012; Zubaidah, 2020).

The results of this study are in line with previous studies, which suggest that the
Positive Character Cam project can improve environmental consciousness in high
schools in Malang, Indonesia (Arent et al., 2020; Syahri et al., 2020). An
environmentally conscious character can be developed through learning projects by
planning, providing direction, motivating, offering guidance, implementing
environmentally aware policies, and encouraging changes in student behaviour
towards the environment (Khasana et al., 2023). Additionally, the internalisation of
an environmentally conscious character can also be achieved through the Pancasila
student profile strengthening project (Puspitasari et al., 2023). Character education
is considered important because it can lead to moral degradation if not taught
appropriately to students in school (Husen et al., 2022). Furthermore, this character
needs to be applied in everyday life (Rosniwaty et al., 2024).

4. Conclusion

Garbage is an object the owner no longer uses; this waste is generally thrown
away. Especially plastic waste takes up to hundreds of years to completely
decompose. Therefore, it needs to be appropriately managed through reduce, reuse
and recycle (3R) activities so that plastic waste does not pollute the environment.
Efforts to realize the character of students who care about the environment are
carried out through project-based learning. This project-based environmental science
learning involves students directly carrying out 3R activities, especially recycling. The
recycling project is being carried out by student groups and the community around
plastic waste piled up or scattered around. They recycle plastic waste into products
that can be utilized and have economic value. The results of the project activities
foster the character of students who care about the character of caring for the
environment.
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