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Abstract: Biology learning must strengthen the character of students caring for the environment concerning
general and domestic waste. Domestic waste in the form of fecal sludge is a contextual environmental problem
that must be managed properly. Sludge still has a fairly high concentration of nutrient content that can be
utilized. The purpose of this study was to determine students' perceptions of the benefits of vermicompost as a
source of contextual biology learning. As many as 239 public and private junior high school students in Metro
City participated in filling out the online questionnaire. The questionnaire was developed by referring to the
environmental care character criteria from the student's perspective which includes five main indicators, namely
concern for the environment, responsible attitude, student knowledge about vermicompost, student motivation
for contextual learning, and commitment to developing vermicompost. Data were analyzed descriptively
referring to the critical success factors (CSFs). The results of the research showed that there were 5 student
perceptions regarding the character of caring for the environment, namely students gave a strongly agree
perception of 38.31%, a agree perception of 41.06%, a somewhat agree perception of 18.19%, a disagree
perception of 2 .04, and strongly disagree at 0.40%. Students' perceptions of their environmentally caring
character are influenced by many factors, namely students' knowledge and understanding of human fecal sludge
and its benefits, a sense of responsibility for environmental sustainability, and students'level of education. Those
who understand environmental sustainability and the benefits of fecal sludge have the perception that fecal
sludge can be utilized through vermicompost and this process can be utilized as a contextual learning resource.

Keywords: contextual learning resources; environmental care character; human excrement sludge;
vermicompost

1. Introduction

Contextual learning is a learning approach that connects between the learning
material with real life situations. This creates a more relevant and meaningful learning
experience for students. This approach aims to increase students' understanding by
relating the concepts learned in class to the situations and problems they face every day.
Contextual learning requires contextual learning resources. Contextual learning
resources can be found in students' surroundings. Contextual learning resources provide
better learning meaning compared to textual ones. Contextual learning resources are a
more dynamic and meaningful learning approach compared to textual learning
resources. Learning resources with this approach can reduce the gap between theory and
practice, increase the relevance of the subject matter, and facilitate ongoing
understanding. By integrating contextual learning resources into the curriculum,
educators can help students not only learn but also understand, apply, and appreciate
the knowledge they gain for everyday purposes (Chang et al., 2020; Lebreton et al., 2019;
Paristiowati et al., 2019; Sailer et al., 2021). One source of learning about waste and its
handling is domestic waste in the form of human feces. Through contextual learning
resources, it is hoped that learning will be more meaningful (Muhfahroyin & Lepiyanto,
2020; Muhfahroyin & Oka, 2021; Shinta & Ain, 2021; Surata, 2019). Human feces are one
of the types of domestic waste that continues to increase. Environmental problems are
one of the problems that is the responsibility of every citizen. Garbage, both organic and
inorganic, as well as other waste such as domestic household waste (feces, urine) are
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serious environmental problems to face (Puwanti, 2017). Environmental problems not
only occur in households but also in schools. Therefore, schools are also one of the places
that produce the waste mentioned above. The lack of concern among school residents
regarding the management and use of waste in schools’ results in waste piling up and
only ending up in rubbish dumps. There are several types of waste, including organic
waste that can be recycled, such as leaves, vegetables, fruit and food waste. Then there
are types of inorganic waste that cannot be recycled, such as plastic, cans, rubber, bottles.
Organic waste that can be recycled can be reused and can be used as a contextual learning
resource (Muhfahroyin & Oka, 2021).

Fecal sludge is the result of human waste which will continue to increase in number
along with population growth. If it is not managed properly, it can become an
environmental problem because this waste is a burden with high organic levels and
toxicity for the environment (Hoang, 2022). Fecal sludge management is intended as an
effort to achieve one of the goals of spatial planning, namely creating a safe, comfortable,
productive and sustainable national regional space (Hoang, 2022; Undang-undang No.
26, 2007). Sludge contains nutrients in a fairly high concentration compared to those
contained in the wastewater. The material contained in fecal sludge is solid organic
substances, fat/oil, sand (grit) and has the potential to be a place for the growth of various
disease viruses, bacteria and parasites (Moningka et al., 2015). Without realizing it,
increasing amounts of waste can cause pollution, the earth becomes damaged, increases
emissions of CO2, methane and other gases (Yaashikaa et al., 2022). Therefore, awareness
in protecting the environment is very important (Lubis et al., 2020). Instilling awareness
of protecting the environment can be done through education, it is hoped that it can
become a means of socialization and understanding for students, teachers and school
residents with the character of caring for the environment (Lubis et al., 2020; Fatmah,
2018; Surata, 2019). Through education, it is hoped that students can raise awareness of
waste processing and concern for the environment in general. Awareness of managing
waste using the 3 R method (reduce, reuse, recycle) has been widely socialized, however
management of domestic waste in the form of feces has not been carried out much, so
this waste will only accumulate in final disposal sites at fecal sludgee processing
installations.

One of the efforts to increase the contextual character of caring for the environment
is to provide students with an understanding of the problem of hazardous household
waste and waste if not properly managed and processed. Contextual learning provides
more meaningful learning (Paristiowati et al., 2019; Sailer et al., 2021; Skukauskaité &
Girdzijauskiené, 2021) Students are given an understanding that faecal waste can still be
utilized to become compost, because feces still contain beneficial nutrients for plants.
This requires processing (treatment). The processing results are expected to reduce
pollution and the spread of disease if disposed of on the ground. One of the efforts to
utilize fecal sludge is to make compost/humanure with the help of worms or
vermicompost (Anggraeni et al., 2022; Mashur et al., 2001). To make fecal sludge as
compost, a sludge drying process is required, bearing in mind that the water content in
fecal sludge is also very high. Basically, the process of making humanure compost is
carried out with a mixture of human feces, soil, and dry leaves as a mixed ingredient,
which is an aerobic process (Fitriana et al., 2017). Dried leaves are an important mixed
ingredient in the process of making compost. The availability of air and nutrients also
greatly helps increase the efficiency of the manufacturing process. Adding a mixture of
dry leaves in the composting process will more or less encourage a denser and more airy
mixture. so that the process of making organic fertilizers is much more effective and
efficient. After students understand the process of processing feces, students can do the
processing themselves, both at home and at school, so that the character of caring for the
environment will be formed more meaningful for students.
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2. Materials and Methods

The research was conducted by using a quantitative approach with a survey design.
In this educational research, a survey design was chosen because it is a quantitative
procedure that seeks to collect and describe student thinking tendencies (Creswell, 2012).
Data were collected using 10 closed-ended questions administered online (n=239,
randomly selected). The sample is junior high school students grades 7-9 from 15 public
and private schools in Metro City. The questionnaire was developed by referring to the
criteria for environmentally caring character from a student's perspective (Naveed et al.,
2020), covering five main indicators, namely concern for environmental sustainability,
responsible attitude towards the environment, student knowledge about vermicompost,
student motivation for contextual learning from vermicompost, and commitment to
participate in developing human faeces vermicompost.

The questionnaire was then validated with a validity index (Aiken, 1985). The Aiken
Validity Index (Aiken's V) was used to assess the content validity of the questionnaire
developed by researchers. This validation is carried out by material experts and
evaluation experts. Validation steps include 1) determining the goal and context, 2)
selecting experts, 3) item assessment, 4) calculating the Aiken validity index, and 5)
interpreting validation results. In validating this research instrument, the Aiken Validity
Index (Aiken's V) was obtained at 0.83. The Aiken Validity Index (V) value ranges from
0 to 1. The index close to 1, its mean that the content validity of the item is better. This
means that the validation results of the instruments used to collect data of the research
were valid. The reliability test uses Cronbach's Alpha to assess the internal consistency
of the questionnaire used in this research. The steps for reliability testing using
Cronbach's Alpha include 1) data collection, 2) determining the items in the instrument,
3) calculating Cronbach's alpha (assisted by SPSS ver. 25), and 4) interpreting the results.
Based on calculations, a Cronbach's Alpha value of 0.634 was obtained, greater than 0.05,
which means the instrument used in this research is questionable. The collected data
were analyzed using descriptive statistics to describe students' perceptions of
environmental care characters. To obtain a complete, detailed and in-depth picture, the
discussion is carried out thematically in the description of each aspect with reference to
the critical success factors (CSFs) proposed by (Mosakhani & Jamporazmey, 2010).

3. Results
The research was carried out covered five aspects of student perception, namely
student’s environment careness, responsible attitude towards the environment, student
perceptions about vermicompost, student motivation in contextual learning of
vermicompost, and commitment to participate in developing vermicompost. The
following describes each aspect of student perception.

3.1 Students Environmental Careness

Carrying out of research on the perceptions of junior high school students in Metro
City regarding their environmentally caring character. with various levels of agreement
measured by a Likert scale, namely strongly agree, agree, moderately agree, disagree,
and strongly disagree. Percentage distribution of student responses: 53.40% strongly
agree, 36.45% agree, 8.95% quite agree, 1.00% disagree, 0.20% strongly disagree. Agree
that in this case students have a good perception of environmental concern. The research
results showed that the majority of students (53.40%) strongly agreed with the statement
about the character of caring for the environment. This is a positive sign indicating that
the majority of students have a strong perception about the importance of
environmentally caring character. Apart from that, most of the other students (36.45%)
also agreed with this statement. This shows that the majority of students generally have
a supportive perception of the character of caring for the environment, although perhaps
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not as strongly as those who strongly agree. The proportion of students who disagree
(1.00%) and strongly disagree (0.20%) is very small. This shows that a small number of
students have the opposite perception of the character of caring for the environment, but
the number is very small. Visualization of the average perceived score of environmental
care in students can be seen in Figure 1.
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Figure 1. The average score of students' perception of concern for the student environment.

3.2 Student Perceptions of Responsibility

The research results show that the majority of students (82.90%) have a positive
attitude towards responsibility for environmental issues, namely they strongly agree
(40%) or agree (42.90%). This reflects a fairly high level of awareness among junior high
school students in Metro City regarding their responsibility for environmental issues.
Some other students (14.55%) stated that they quite agree, which could be considered a
neutral attitude or perhaps having a lower level of responsibility compared to those who
strongly agree or agree. The proportion of students who disagree (2.25%) and strongly
disagree (0.30%) is very small. This shows that only a small proportion of students have
a negative attitude towards environmental responsibility. In this context, social support
theory can be linked. Social support can influence individual attitudes and actions
towards environmental problems. Visualization of students' environmental awareness
perceptions can be seen in Figure 2.
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Figure 2. The average score of students' perception of responsibility for environmental issues.
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3.3 Students’ Perceptions of Vermicompost

The research results showed that the majority of students (48.55%) responded
strongly agreeing with knowledge about vermicompost. In addition, 35.35% of students
gave an agree response, while 15.50% of students gave a somewhat agree response. Only
a small percentage of students said they disagreed, 0.60%, and none said they strongly
disagreed. The results of this study indicate that the majority of students have good
knowledge about vermicompost. Responses were strongly agree and agree indicating
that they had obtained information about this method. This reflects efforts in
environmental education to increase students' understanding of how to manage organic
waste sustainably. A visualization of students' perceptions about vermicompost can be
seen in Figure 3.
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Figure 3. The average score of students' perceptions of knowledge about vermicompost.

3.4 Students’ Motivation in Contextual Learning

The results of the research showed that the majority of students (69.75%) responded
positively to contextual learning. More than half of the respondents (43.35%) agreed that
they were motivated to participate in this contextual learning, while 26.40% felt they
strongly agreed. This reflects that most students feel the relevance and meaningfulness
of contextual learning. Even though the majority of students had a positive response,
there was a small portion (25.35%) who quite agreed. This suggests there is variation in
students' perceptions, and some of them may need further encouragement to be more
motivated in contextual learning. The proportion of students who disagree (3.90%) and
strongly disagree (1.00%) is very small. A visualization of students' perceptions of
motivation to participate in contextual learning can be seen in Figure 4.
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Figure 4. The average score of students' perceptions of contextual learning motivation.
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3.5 Student Commitment to Developing Vermicompost

The results of the research showed that the majority of students (70.45%) had a
positive response to the commitment to develop vermicompost. More than half of the
respondents (47.25%) agreed that they were ready to be involved in the development of
vermicompost in their schools, while 23.20% strongly agreed. This reflects students'
awareness of the importance of organic waste management and sustainability. This high
level of agreement indicates students' interest in the environment and their concern for
environmental issues. They realized that vermicompost was a positive step in reducing
organic waste and producing useful compost. Even though the majority of students have
a positive commitment, there are still a small number of students who feel quite agree
(26.60%). The main challenge is how to involve these students and motivate them to be
more active in vermicompost development. This finding shows the importance of
environmental education that involves students in real practice. Educational programs
that encourage student participation in vermicompost development can strengthen their
commitment and build sustainable skills (Mashur et al., 2001). Visualization of student
commitment in developing vermicompost can be seen in Figure 5.
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Figure 5. Student’s commitment in developing vermicompost.

4. Discussion

4.1 Students Environmental Careness

Based on the results of the research reflect the effectiveness of environmental
education and advocacy programs implemented in schools. Schools can play an
important role in shaping the character of students who care for the environment.
Environmental awareness and environmentally caring character are very important in
efforts to protect and preserve the natural environment (Lubis et al., 2022; Fatmah, 2018;
Surata, 2019). The results of this research can be used as a basis for continuing to develop
environmental education programs in schools. The results of this research show that the
majority of junior high school students in Metro City have a positive perception of the
character of caring for the environment. This is a positive indication that environmental
education and advocacy efforts have been successful in forming an environmentally
caring character among students (Lubis et al., 2022). While there is potential for
improvement, it provides encouragement to continue strengthening environmental
awareness among students for a more sustainable future.

4.2 Student Perceptions of Responsibility
The research results explain the importance of social support in forming a
responsible attitude towards environmental problems (Muhfahroyin & Oka, 2017).
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Environmental education in schools can play an important role in shaping students'
responsible attitude towards environmental issues. These results underscore the
importance of effective environmental education programs in increasing awareness and
responsibility for environmental issues among students. The results of the study show
that most of the students have a responsible attitude towards environmental problems.
Although there is still room for improvement, these data provide positive
encouragement to continue efforts to increase awareness and responsibility for
environmental issues.

Students' responsible attitude towards environmental issues is becoming
increasingly important in this modern era, where global environmental challenges are
increasingly real. This article discusses the importance of students' responsible attitudes
towards environmental issues, the factors that influence them, and the role of education
in shaping these attitudes. Our natural environment is increasingly threatened by climate
change, pollution, loss of biodiversity, and other environmental problems (Muhfahroyin
& Lepiyanto, 2020). In the midst of the current environmental pollution crisis, the attitude
of students' responsibility towards environmental problems is very relevant. This
attitude includes awareness of environmental problems, the desire to act, and individual
responsibility in protecting and preserving the environment.

Education has a key role in shaping students' attitudes towards environmental
issues. Effective environmental education programs can increase their awareness and
understanding of environmental issues, which in turn influences their attitudes
(Muhfahroyin & Oka, 2021). Family and social support also play an important role. When
families support responsible environmental practices, students are more likely to have
positive attitudes toward environmental issues. Direct experience with nature and the
environment can also influence students' attitudes. Outdoor activities and direct
experiences with nature can help students develop a sense of responsibility for the
environment (Wetering, 2022).

Environmental education in schools has a key role in shaping students' responsible
attitude towards environmental issues. Environmental education programs integrated
into the curriculum can increase students' understanding of environmental issues, teach
them about responsible practices, and encourage them to act in maintaining
environmental sustainability (Fatmah, 2018; Khoiri & Hidayati, 2022). Environmental
education can help students understand the impact of human actions on the environment
and how they can contribute to solving these problems. Thus, environmental education
plays an important role in forming students' responsible attitudes towards
environmental issues (Calculli et al, 2021). Student responsibility for environmental
issues is a valuable asset in an effort to protect and preserve the natural environment.
Factors such as environmental education, family support, and personal experiences
influence this attitude (Puwanti, 2017). Therefore, effective environmental education in
schools can help shape positive attitudes towards environmental issues, which in turn
can encourage sustainable action for a better future.

4.3 Students’ Perceptions of Vermicompost
However, there are still challenges in increasing students' knowledge about
vermicompost. The moderately agree response indicates that there are some students
who may need more information or a deeper understanding of this method. Therefore,
education about vermicompost can be further expanded and deepened to ensure that
students have comprehensive knowledge about this topic. Students' knowledge of
vermicompost showed a good level of knowledge, with the majority of students giving
positive responses. However, there is still room for improvement in students'
understanding of this method (Anggraeni et al., 2022). Broader and in-depth education
about vermicomposting can help students become more competent in managing organic
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waste and support sustainable efforts. Although the majority of students have good
knowledge of this topic, there are still challenges in improving their understanding.

This study can serve as a basis for understanding the role of education in increasing
students' understanding of vermicompost and relevant environmental topics.
Environmental education plays an important role in increasing students' knowledge
about vermicompost. Effective educational programs can provide an understanding of
the advantages of vermicompost in managing organic waste and making
environmentally friendly compost fertilizer (Fuad, 2016). In addition to formal education
at school, practical experience such as managing the vermicompost process at school or
at home can give students the opportunity to apply their knowledge in everyday life.
This direct experience can strengthen their understanding and encourage positive action
in overcoming the organic waste problem (Surata, 2019; Muhfahroyin & Oka, 2021).

4.4 Students’ Motivation in Contextual Learning

For students who disagree, it is necessary to pay further attention to the factors that
influence students' disagreement with this contextual learning. The results of this
research illustrate the importance of increasing student motivation in contextual learning.
Although there was some variation in students' perceptions, the majority responded
positively to this contextual learning method. Therefore, teachers can better support the
use of contextual learning approaches in an effort to increase student engagement and
motivation in the learning process. Context-oriented education gives students the
opportunity to see the relevance of subject matter to the real world and encourages
deeper understanding. By paying attention to student perceptions, this approach can be
continually refined and adapted to create more meaningful and inspiring learning
experiences for students. It is necessary to understand individual differences and the
factors that influence their perceptions of contextual learning methods.

Contextual learning allows students to understand concepts and knowledge in
contexts are relevant to their daily lives. This creates a strong connection between theory
and practice, changing lessons from something abstract to relevant and meaningful
(Surata, 2019). Students tend to be more motivated when they see the relevance of the
subject matter to their lives. By linking learning to real world situations, they can see how
the concepts learned can be applied in everyday life (Muhfahroyin & Lepiyanto, 2020).
Contextual learning allows students to understand concepts in more depth. Not only do
they remember information for tests, but they can also reflect on how that information
can be used in real contexts (Sailer et al., 2021; Lebreton et al., 2019). Contextual learning
encourages active student involvement. They are invited to think, apply concepts and
solve problems, not just receive passive knowledge (Skukauskaité & Girdzijauskieng,
2021). Contextual learning plays a role in increasing student engagement and helping
them prepare to face real-world challenges. This approach provides opportunities for
students to relate knowledge to their experiences, motivates them to learn more deeply,
and develops critical thinking skills (Chang et al., 2020). Through a contextual learning
approach, education can become more meaningful and relevant for students, helping
them grow into lifelong learners who are ready to face the future.

4.5 Student Commitment to Developing Vermicompost

Through vermicompost, there is an organic composting process involving
earthworms. This method is environmentally friendly for breaking down organic waste,
producing high quality compost, and reducing the volume of waste that goes to final
landfills (Anggraeni et al.,, 2022). Students' perceptions of their commitment to
developing vermicompost reflect their awareness of environmental issues (Khoiri &
Hidayati, 2022). It is important for schools and educators to continue to encourage
student engagement in sustainable practices such as vermicompost development, and to
support students who may need additional encouragement (Shinta & Ain, 2021).
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Through this approach, students can experience for themselves how small actions such
as developing earthworms can have a big impact in supporting a better environment for
the future (Mashur et al., 2001). With strong awareness and commitment, students can
play a role in overcoming current environmental problems and supporting a better
future.

Overall, the five student perceptions in terms of environmental care character have
a good score. This can be seen from the average total score, namely students gave a
strongly agree perception of 38.31%, gave an agree perception of 41.06%, gave a
somewhat agree perception of 18.19%, gave a disagree perception of 2.04, and strongly
disagree by 0.40%. Students' perceptions of their environmentally caring character are
influenced by many factors, namely students' knowledge and understanding of human
waste and its benefits, their sense of responsibility for environmental sustainability, and
students' level of education. Students who understand environmental sustainability and
the benefits of fecal sludge have the perception that fecal sludge can be utilized as a
contextual learning resource by utilizing a processing process using the vermicompost
method.

5. Conclusion

Based on the research, there were five student perceptions regarding their
commitment to environmental conservation, consist of strongly agree: 38.31% of students
hold this perception. Agree: 41.06% of students. Simply agree: 18.19% of students.
Disagree: 2.04% of students. Strongly Disagree: 0.40% of the students. Students'
perceptions of their environmental consciousness are depended by several factors,
including their knowledge and understanding of waste management and its benefits,
their sense of responsibility towards environmental sustainability, and their level of
education. Those who comprehend the importance of environmental sustainability and
the potential benefits of responsible waste management tend to view fecal sludge as a
valuable contextual learning resource.
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