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ABSTRACT. Sustainable waste management is a major challenge in Banyumas Regency, especially after limited land for 

final disposal sites (TPA) encouraged the government and community to innovate in community-based waste management. 

This research aims to analyze the relationship between knowledge, attitudes and behavior of parents and elementary school 

students in waste management, as well as evaluating the effectiveness of Kamishibai learning media as a means of 

environmental education. The method used was mixed, with data collection via questionnaires on 599 parents and 549 

students, as well as implementing Kamishibai workshops for teachers. The research results show that parents' knowledge and 

attitudes towards waste management are relatively high, but there is still a gap between attitudes and actual behavior. A 

strong correlation was found between attitudes and behavior, both for parents and students, while the influence of parents' 

attitudes towards students was relatively weak. The implementation of Kamishibai has proven to be effective in increasing 

students' understanding and involvement in waste sorting, as well as making it easier for teachers to convey environmental 

material. These findings emphasize the importance of collaboration between families and schools and the use of innovative 

media to strengthen pro-environmental behavior in the younger generation. 
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1. INTRODUCTION 

Banyumas City has faced serious problems related to waste 

management. Problems arise when the city no longer has 

adequate land for final disposal sites (TPA), so the 

government invites the community to manage waste 

independently in their respective environments 

(Muslihudin et al., 2023). This effort is also part of the 

process of improving the waste management system, where 

the government collaborates with the community to create 

a sustainable management pattern. The formation of waste 

bank networks has proven to be a powerful catalyst for 

changing community habits, markedly increasing 

participation in waste sorting activities. 

In many Indonesian districts, these banks not only divert 

several tons of refuse from landfills each month but also 

create new streams of income for local families. When 

previously dormant waste bank programs are revitalized, 

measurable drops in overall waste volumes are observed, 

alongside clear economic gains for village households 

(Gunawan, 2023). Complementary social learning 

initiatives that blend dialogue with hands on practice 

further strengthen the affective drivers behind responsible 

waste management behavior (Hanashima, 2024). The 

campaign illustrates that even top down policy measures 

succeed only when communities are actively engaged, 

reinforcing the necessity of grassroots involvement for 

lasting sustainability (Sunarti et al., 2023). Community 

based approaches empower residents to adopt recycling 

and proper disposal routines, which in turn improve public 

health outcomes (Saldiana et al., 2025). 

However, the success of such programs hinges on two 

critical factors: the availability of adequate infrastructure 

and the level of environmental knowledge among 

participants. Collaborative efforts also echo Sustainable 

Development Goal 12, fostering waste reduction and 

recycling through strong government community 

partnerships (Saputra et al., 2024). Regular socialization 

activities that expand waste related knowledge have been 

shown to boost participation rates in waste bank initiatives 

(Sari et al., 2025). Finally, the integration of local 
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champions and the strategic use of social media platforms 

can dramatically enhance public perception and drive 

behavioral change toward sustainable waste management 

(Firmansyah & Sadono, 2025). 

Open as Note For these efforts, in 2025 the Banyumas 

Regency government won prestigious international awards, 

The 6th ASEAN Environmentally Sustainable Cities (ESC) 

Award and The 5th Certificate Recognition. The Banyumas 

Regency Government is considered successful in providing 

sustainable environmental governance through a 

community-based waste management system that is 

innovative, inclusive, and has a direct impact on the welfare 

of residents. Banyumas has 67 active waste banks that apply 

the 3R principles and are capable of producing Refuse 

Derived Fuel (RDF). Around 77% of landfill waste is 

processed through innovations such as TPS3R, maggot 

cultivation and composting. 

However, important questions arise regarding the extent to 

which the government's efforts are supported by society and 

the world of education. Is the community really actively 

involved, and what is the role of educational institutions in 

building environmental awareness from an early age? Apart 

from that, it still needs to be studied whether parents 

participate in instilling environmental care values in 

schools through support for their children. 

On the other hand, teachers often face challenges in 

delivering Environmental Education (PLH), especially 

regarding waste issues, because there are limited methods 

and media that are interesting and suitable for use in schools 

(Salsabila et al., 2023). The role of teachers in 

environmental education is very crucial, especially in 

choosing and developing learning methods that can attract 

student interest. Recent research shows that the use of 

innovative learning media, such as environmental literacy 

modules and contextual learning models, can increase 

students' understanding of environmental issues and 

develop environmentally friendly behavior from an early 

age. Teachers who are creative in integrating environmental 

materials into daily learning are able to create a more 

interactive and meaningful learning atmosphere (Silva & 

Melati, 2025). 

Apart from teachers, parental involvement is also an 

important factor in instilling the values of environmental 

awareness in children. Studies in various elementary 

schools show that collaboration between schools and 

families can strengthen students' environmentally caring 

character. Programs such as planting family medicinal 

plants and household-based waste management, which 

actively involve parents, have proven effective in forming 

positive habits and increasing children's environmental 

literacy (Ratnasari et al., 2023). Furthermore, the success of 

environmental education in elementary schools is greatly 

influenced by the synergy between teachers, students, 

parents and the community. 

The implementation of ecopedagogy that involves the 

entire educational ecosystem is able to create sustainable 

behavioral changes. This collaboration not only increases 

environmental awareness, but also builds a sense of 

collective responsibility in preserving the environment. 

Thus, learning media innovations such as Kamishibai can 

be a catalyst in strengthening this synergy and growing a 

generation that cares more about the environment. Access 

the journal Therefore, innovative learning media are 

needed that are able to make it easier for teachers, actively 

involve students, and at the same time foster awareness of 

the environment. It is hoped that this kind of learning 

media will be able to answer the need for environmental 

education so that children have a deep understanding of 

the waste problem and are able to play a role in creating 

solutions for the surrounding environment. In this 

research, environmental learning media originating from 

Japan was developed. Kamishibai, a type of drama 

performance in which characters act out a story 

represented in a series of images (Ishiguro, 2018). 

 

2. MATERIALS AND METHODS 

This study uses a mixed methods analytical approach that 

combines Multiple Correspondence Analysis (MCA) with 

bivariate statistical tests to explore the relationship 

between knowledge, attitudes and behavior characteristics 

of parents and students' knowledge, attitudes and behavior. 

The instrument used is a questionnaire consisting of: 

1. Parent questionnaire to measure knowledge, 

attitudes and behavior regarding waste 

management as well as the role of parents in 

environmental education at home. 

2. Student questionnaire to measure knowledge, 

attitudes and behavior regarding waste 

management 

The respondents in this study consisted of 599 parents and 

549 students from several elementary schools in 

Banyumas Regency. 

 

3. RESEARCH RESULT 

3.1 Parent questionnaire 

3.1.1 Descriptive analysis of parental knowledge, 

attitudes and behavior 

Descriptive analysis using SPSS was carried out on all 

parent questionnaires and obtained results as presented in 

table 1. 

Table 1 Descriptive Analysis of Parental Questionnaire 

Results 

Aspect 
Minimu

m Value 

Maximu

m Value 
Mean 

Standar 

Deviation 
Variance 

Knowledge 8.33 100.00 90.14 14.29 204.14 

Attitude 20.00 100.00 84.69 9.09 82.64 

Behavior 20.00 100.00 81.19 9.25 85.63 

 

Overall, parents have a very good level of understanding 

of waste management. The average score in the 

knowledge aspect of 90.14 shows that the majority of 

parents have a deep understanding of the principles of 

waste management, such as sorting, recycling and the 

environmental impact of waste that is not managed 

properly. The minimum score in the knowledge aspect is 

8.33 and the maximum is 100, accompanied by a standard 

deviation of 14.29, indicating that there is a significant 
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difference in parental knowledge. A fairly high variance 

indicates that the variation in knowledge is still relatively 

large or that there are significant differences between 

individuals. There is a small number of parents who still 

have very limited understanding, which indicates the need 

for more comprehensive educational interventions for this 

group. 

In the attitude aspect, parents show a fairly high level of 

emotional involvement and positive attitude with an 

average of 84.69 which is slightly below the knowledge 

aspect. The minimum value of 20.00 and maximum 100 as 

well as the lower standard deviation of the knowledge 

aspect, shows that the majority of parents have a 

consistently positive attitude, but there are still some who 

do not actively support environmentally friendly practices. 

Smaller differences in variance indicate that the majority of 

respondents have uniformly positive attitudes, but still 

indicate a need for strengthening attitudes in this group. 

Meanwhile, in the behavioral aspect, the average score of 

81.19 shows that parents have generally implemented waste 

management practices and environmental education at 

home. However, the decrease in scores compared to 

knowledge and attitudes indicates that there is a gap 

between attitudes and actions. A standard deviation of 9.25 

indicates that there is quite significant variation in the 

consistency of daily behavior. Overall, the analysis shows 

that parents' knowledge is very good, attitudes are generally 

positive, but behavior still needs to be strengthened. 

3.1.2 Correlation between Knowledge, Attitude 

and Behavior Aspects 

Table 2 presents the correlation between aspects of 

knowledge, attitudes and behavior of parents regarding 

waste management and environmental education at home. 

Table 2 Correlation of Parental Knowledge, Attitudes and 

Behavior Aspects 

No Aspect Significance 

Level 

Pearson 

Correlation 

Relationship 

Strength 

1 Knowledge 

and 

Attitude 

< 0.001 0.288 Weak 

2 Knowledge 

and 

Behavior 

< 0.001 0.155 Very Weak 

3 Attitud

e and 

Behavior 

< 0.001 0.811 Very Strong 

 

The results of the analysis show that all relationships 

between aspects of parents' knowledge, attitudes and 

behavior towards waste management and their role in 

environmental education at home are statistically 

significant. The correlation between knowledge and 

attitude shows a weak positive relationship, which means 

that although an increase in knowledge tends to be followed 

by a more positive attitude, the effect is not very strong. 

Furthermore, the correlation between knowledge and 

behavior shows a very weak positive relationship. This 

confirms that there is a gap between a deep understanding 

of the environment that has not been fully translated into 

real action in everyday life. The strongest correlation occurs 

in attitudes and behavior with a coefficient of 0.811, which 

indicates a very strong positive relationship. Parents' 

positive attitudes directly and strongly influence parental 

behavior. This relationship shows that attitudes function as 

the main bridge between knowledge and action, parents 

with positive attitudes tend to be more consistent in daily 

practice 

Overall, these findings suggest that despite relatively high 

parental knowledge, environmental education 

interventions should focus more on strengthening attitudes 

to effectively improve behavior. Thus, programs such as 

interactive workshops or household campaigns that 

emphasize the emotional value and personal benefits of 

waste management can be an optimal strategy to close the 

gap between aspects, thereby strengthening the role of 

parents as environmentally sustainable educators. 

3.1.3 Correlation between Knowledge, 

Attitude and Behavior Aspects 

Of the 599 parent respondents, 4 ways of sorting their 

waste were found as shown in Figure 1 

 

 
Fig. 1. How to Dispose of Waste 

Almost all parents do not sort waste at home, 64% choose 

to hand over waste processing to officials and pay fees, 

29% choose to burn it themselves in their yard, and 3% 

choose to throw it themselves in a final disposal site 

without paying fees. Only 4% of parents have sorted their 

own waste in their homes. Aspects of parents' knowledge, 

attitudes and behavior based on how they dispose of waste 

can be seen in Figure 2. 

 
Fig. 2. Aspects of Knowledge, Attitudes and Behavior of 

Parents Based on How to Sort Waste 
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Overall, the graph in Figure 2 shows that the way waste is 

disposed of influences the level of parental involvement in 

the environment. The group of parents who sort their own 

waste tend to have higher averages in all aspects. The group 

of parents whose waste was collected by officers had 

the highest average knowledge of 91.99, this indicates that 

dependence on external services does not hinder their in-

depth understanding of waste management. However, their 

behavior is still relatively low compared to knowledge, 

indicating that the convenience of this service has not fully 

encouraged active practices at home, such as pre-sorting 

before transport. 

In contrast, the group that burned waste showed the lowest 

average in all aspects: knowledge 86.44, attitude 83.57, and 

behavior 80.10. This method is often chosen due to limited 

facilities; these lower scores highlight the need for specific 

education for this group. Weak attitudes and behavior can 

exacerbate environmental problems at the household level, 

especially when reflected in a lack of awareness of the 

negative impacts of burning on health and the environment, 

such as pollutant emissions. 

For the group that disposed of their own waste to the 

landfill, they had a high average level of knowledge similar 

to the group that was transported by officers. Then, 

attitudes and behavior are also lower, indicating that 

efforts to dispose of one's own waste to the landfill have 

not developed emotional commitment or sustainable 

habits, such as reducing the volume of waste before 

disposal. 

The most prominent group is those who sort their own 

waste, with an average of knowledge of 87.15, attitude 

of 86.67 (highest), and behavior of 85.97 (highest). 

Even though knowledge is slightly lower than other 

groups, superior attitudes and behavior indicate that 

sorting practices encourage proactive attitudes and 

consistency of action, including in educating 

children about the environment. This analysis 

revealed that more environmentally conscious waste 

disposal methods, such as self-sorting, correlated with 

higher levels of knowledge, attitudes and behavior, while 

conventional methods such as incineration showed 

disadvantages. The implication is that educational 

interventions should target at-risk groups with facilities 

improvement programs and practical workshops, to 

encourage the transition to sustainable behavior and 

strengthen the role of parents as environmental educators. 

Further analysis of the group of parents who dispose of 

their waste by sorting their own waste is presented in 

table 3.  

Table 3 Correlation of Knowledge, Attitude and Behavior 

Aspects in the Group of Parents Who Sort Their Own 

No Aspect Significance 

Level 

Pearson 

Correlation 

Relationship 

Strength 

1 Knowledge 

and Attitude 

< 0.001 0.729 Strong 

2 Knowledge 

and 

Behavior 

0.049 0.407 Moderate 

3 Attitude and 

Behavior 

< 0.001 0.838 Very Strong 

Pearson correlation analysis using SPSS in the group of 

parents who sorted their own waste showed a stronger and 

more significant relationship between aspects of 

knowledge, attitudes and behavior. Overall, the 

significance level (p-value) for the knowledge-attitude, 

knowledge-behavior and attitude-behavior correlations is 

below 0.05, indicating a significant relationship. 

The correlation between knowledge and attitude reached a 

coefficient of 0.729, which shows a strong positive 

relationship. Parents' in-depth understanding of waste 

management directly encourages a more positive attitude 

towards waste management and environmental education 

at home. The practice of sorting waste at home seems to 

strengthen the correlation between these two aspects, 

because parents who have taken action tend to believe 

more in environmental values, so that their attitudes 

become more consistent and supportive of their children's 

education at home. 

Furthermore, the correlation between knowledge and 

behavior with a coefficient of 0.407 indicates a moderate 

positive relationship, and the correlation between attitudes 

and behavior of 0.838 indicates a very strong positive 

relationship. This indicates that although knowledge 

drives sorting behavior, its influence is more dependent on 

attitude as a mediator; without a strong attitude, 

knowledge alone is not enough to sustain long-term 

behavior. 

Overall, these findings show that the group of parents who 

sort their own waste has high consistency between aspects, 

where knowledge and attitudes reinforce each other to 

produce optimal behavior. The implication is that 

environmental education programs should emulate this 

model by encouraging early practices such as simple 

sorting, which can speed up the transition from knowledge 

to action, thereby strengthening the role of parents as 

agents of environmental change in the household. 

 

3.1.4 Relationship between Parental Age and Aspects 

of Knowledge, Attitudes and Behavior 

Parent respondents consist of 4 age groups as 

presented in Figure 3. 

 

Fig. 3. Age distribution of parent respondents 

Most respondents were parents in the 31-40 year age 

group, followed by the 41-50 year age group, then the 20-

30 year age group, and the least were parents in the over 

50 year age group. Aspects of parental knowledge, 

attitudes and behavior based on age distribution can be 

seen in Figure 4 
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Fig. 4. Aspects of Knowledge, Attitudes and Behavior 

Based on Parental Age Group 

 

Overall, the pattern shows that age influences levels of 

engagement, with middle age groups (31-50 years) 

tending to be higher in knowledge, while older age groups 

(over 50 years) outperform in attitudes. Meanwhile, 

behavior is generally stable in the 80s range in all age 

groups. 

The 20-30 year old group, which is young parents, showed 

the lowest average knowledge of 84.97, followed by 

attitude 83.86 and behavior 80.13. This relatively low 

score is caused by a lack of life experience or a main 

priority on career and childcare, so that knowledge about 

waste management has not become the main focus. 

However, the potential for improvement in this group is 

possible through digital education or community 

programs, because the characteristics of this age group are 

still flexible and their behavior can be improved with 

simple guidance. 

The 31-40 year age group has the highest average 

knowledge of 91.43, attitude of 84.50, and behavior of 

80.85. This superior knowledge is likely supported by 

wider exposure to information through the media or work, 

where parents in this phase are more aware of the impact 

of the environment on family health. However, lower 

attitudes and behavior relative to knowledge indicate a gap 

between understanding and action, perhaps due to time 

constraints resulting from busyness at work or at home. 

For the 41-50 year age group, the average knowledge 

reached 89.89, attitude 84.79, and behavior 81.81. This 

balanced score indicates greater maturity, where life 

experiences encourage a holistic understanding of the 

environment, including in environmental education at 

home. Slightly higher behavior compared to the younger 

group indicates habits that are starting to become 

ingrained, although there is still room for improvement in 

attitudes to be more proactive, such as encouraging family 

participation in waste sorting. 

The age group over 50 years stands out with the highest 

average attitude of 87.52, followed by knowledge 88.27 

and behavior 81.42. These strong attitudes reflect deeper 

traditional values towards environmental conservation, 

perhaps influenced by past experiences such as resource 

limitations. High knowledge also indicates adaptation to 

new information, but less pronounced behavior may be 

due to resistance to changing habits or physical 

limitations, so educational approaches that respect their 

experiences, such as sharing stories, will be effective. 

Overall, the analysis revealed that parental age influenced 

the strength of each aspect, with the middle group 

excelling in knowledge and the older group in attitudes, 

while behavior needed encouragement across ages. The 

implication is that environmental education strategies 

should be adapted per group, such as digital programs for 

the young and community sessions for the elderly, to build 

consistency between aspects and strengthen the role of 

parents as environmental educators at home. 

 

3.2 Student Questionnaire 

 

3.2.1 Descriptive Analysis of Student 

Knowledge, Attitudes and Behavior 

Descriptive analysis using SPSS was carried out on all 

student questionnaires and obtained results as presented in 

table 4. 

 

Table 4 Descriptive Analysis of Student 

Questionnaire 

Aspect Minimu 

m 

Value 

Maximu 

m Value 

Mea 

n 

Standar 

d 

Deviati 

on 

Varian 

ce 

Knowled 

ge 

18.18 100.00 84.4 

5 

15.25 232.69 

Attitude 66.67 100.00 93.8 

9 

6.52 42.47 

Behavior 45.83 100.00 87.5 

6 

11.51 132.42 

 

In the knowledge aspect, the minimum score of 18.18 and 

maximum 100.00 reflects the broad range of students' 

knowledge, an average of 84.45 indicates a good basic 

understanding of waste management. High standard 

deviation and variance indicate high variability where 

some students excel materially and others lack knowledge 

about waste management. 

The student attitude aspect has the most prominent value 

with a minimum score of 66.67 to a maximum of 100.00 

and a very high average of 93.89. The standard deviation 

of 6.52 and variance of 42.47 are low, indicating 

consistency and strong positive beliefs among students. 

Low variability can be a strength, because the presence of 

stable attitudes is useful for long-term behavior change. 

As for the behavioral aspect, the minimum value is 45.83 

and the maximum is 100.00 with an average of 87.56 

indicating fairly good practice implementation. But this 

indicates that there is still a gap between attitudes and real 

actions. The moderate standard deviation and variance 

indicate that even though the average is high, some 

students still have difficulty implementing waste 

management at home. Overall, the findings from this 

descriptive analysis describe the profile of students who 

are attitudinally ready but need strengthening in 

knowledge and behavior to achieve optimal balance. 
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3.2.2 Correlation between Knowledge, Attitude 

and Behavior Aspects 

The correlation between aspects of students' knowledge, 

attitudes and behavior related to waste management can be 

seen in table 5. 

 
Tabel 5 Correlation of Parental Knowledge, Attitudes and 

Behavior Aspects 

No Aspect Significance 

Level 

Pearson 

Correlation 

Relationship 

Strength 

1 Knowledge 

and Attitude 

< 0.001 0.232 Weak 

2 Knowledge 

and Behavior 

0.005 0.121 Very Weak 

3 Attitude and 

Behavior 

< 0.001 0.506 Moderate 

 

Correlation analysis using the Pearson test on student 

questionnaire data shows a positive relationship between 

aspects of knowledge, attitudes and behavior, with an 

overall level of significance indicating that this interaction 

does not occur by chance. The strength of the correlation 

varies, with attitude-behavior as the strongest (r = 0.506), 

followed by knowledge-attitude (r = 0.232), and 

knowledge-behavior (r = 0.121), illustrating a relationship 

where attitude acts as the main bridge between knowledge 

and behavior, but the direct influence of knowledge on 

behavior is relatively low. 

Overall, this correlation analysis shows the Knowledge-

Attitude-Behavior model, where attitude is the key 

element that connects knowledge with student behavior in 

waste management, so that educational interventions 

should focus on strengthening attitudes to maximize 

impact. Although the relationships were generally positive 

and significant, varying strengths suggest opportunities for 

improvement, such as attitude-based programs to improve 

overall correlations. 

 

3.3 The Influence of Parental Attitudes on 

Student Attitudes 

To continue exploring the relationship between variables, 

the next analysis focused on the correlation between 

parental attitudes and students' attitudes, which is expected 

to reveal the influence of the family environment on the 

formation of pro-environmental values among the younger 

generation. The correlation that occurs can be seen in table 

6. 

Table 6 Correlation between Aspects of Student Attitudes 

and Aspects of Parental Attitudes 

Aspect 
Significance 

Level 

Pearson 

Correlation 

Relationship 

Strength 

Students’ 

Attitudes 

and 

Parents’ 

Attitudes 

0.332 0,041 Very Weak 

 

Pearson correlation analysis between parents' attitudes and 

students' attitudes produces a correlation coefficient of 

0.041 with a significance level (p-value) of 0.332, which 

indicates there is no statistically significant positive 

relationship between these two variables. A very low r 

value close to zero indicates that parents' attitudes do not 

directly influence students' attitudes. Meanwhile, p-value 

>0.05 confirms that this difference most likely occurs 

randomly, not due to causal factors, thus highlighting that 

the formation of students' attitudes is more dominantly 

influenced by the school environment, curriculum, or 

peers rather than family models. These findings contrast 

with earlier expectations about the role of parents as 

primary educators, emphasizing the need for integrated 

interventions between home and school to strengthen this 

linkage, for example through family workshops that align 

pro-environmental values across generations. 

More deeply, the weak correlation coefficient of 0.041 

reflects a lack of association, where variations in parental 

attitudes do not correlate strongly with student attitudes, 

possibly because students are more exposed to modern 

information through school or digital media that exceeds 

household influences. Significance not achieved (p=0.332) 

strengthens the argument that external factors such as 

environmental campaigns in schools play a greater role in 

forming consistent student attitudes, while parental 

attitudes may be fragmented by daily routines or lack of 

family discussion about waste issues. This is a valuable 

lesson: even if parents have good knowledge and attitudes, 

transmission to children requires conscious efforts, such as 

joint waste sorting activities, to turn these weak 

correlations into stronger and more impactful ones. 

 

3.4 Kamishibai Workshop for Teachers 

 

The Kamishibai workshop was attended by 53 participants 

who were teachers from elementary schools in Banyumas 

Regency. 

 

Fig.5. Kamishibai Workshop 

Before and after attending the workshop, the 

teachers were given several statements in the 

questionnaire as in table 7. 

 

Table 7 Statements before and after the workshop 

Question Before Workshop Question After Workshop 

I have taught environmental 

education related to the 

topic of organic and 

inorganic 

waste 

After attending the workshop, I 

feel my knowledge of how to 

teach organic and inorganic 

waste 

has increased. 

I teach about organic and 

inorganic waste 

By using Kamishibai, I feel it is 

easier to teach the topic 
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using the textbooks used at 

school 

of organic and inorganic waste 

to students 

I teach Environmental 

Education using 

instructional media to make 

it easier to understand 

After the workshop, I will 

apply Kamishibai media in 

teaching; for the topic of 

organic and inorganic waste it 

is easier to understand 

compared to the previous 

media 

I experience difficulties 

when teaching the theme of 

waste 

I feel the challenges/difficulties 

in teaching the theme of waste 

have decreased after 

attending the workshop. 

I have participated in 

training related to methods 

of teaching about organic 

and inorganic waste 

This workshop provides new 

methods or learning strategies 

for environmental education, 

especially about 

organic and inorganic waste. 

I have received 

environmental education 

when I was in 

elementary/junior 

high/senior high 

school/university 

The workshop activities 

encourage you to be more 

active in teaching/integrating 

environmental education in the 

classroom. 

I realize that I am also 

responsible for 

environmental sustainability 

I agree that this workshop 

increased my awareness of 

responsibility for 

environmental sustainability. 

In my opinion, 

environmental education is 

important in school 

education 

After attending the workshop, 

how important is it to integrate 

environmental education into 

teaching at school? 

Environmental education on 

waste management is very 

important to teach students, 

but I find it difficult to teach 

it 

After the workshop, I know 

concrete ways to recycle, sort, 

or utilize waste in the school 

environment. 

I plan to or have started to 

carry out innovations/initiatives 

in environmental education 

(e.g., making compost, 

waste banks, etc.) after the 

workshop 

 

From the results of the questionnaire data analysis before 

the workshop, it was found that the participants were 

teachers who had knowledge about environmental 

education both from the formal education they had taken 

and from the training they had attended. Participants are 

also teachers who have an awareness of responsibility 

towards the environment and realize the importance of 

environmental education in schools. Participants have 

taught environmental education on the theme of organic 

and inorganic waste using textbooks and learning media so 

that students understand it better. Regarding the difficulties 

experienced, they did not experience difficulties when 

teaching the waste theme, but they experienced difficulties 

when teaching about waste management. It is hoped that the 

implementation of Kamishibai will be a solution to the 

difficulties experienced by teachers regarding teaching the 

theme of waste management, because the stories in 

Kamishibai that have been developed contain about sorting 

organic and inorganic waste along with the management of 

this waste (Kartika et al., 2023). 

From the results of the questionnaire after the workshop, a 

very positive response was obtained from the participants. 

The previously felt difficulties in teaching waste 

management were reduced after attending the Kamishibai 

workshop because they gained knowledge about how to 

teach it as well as using effective methods or strategies, 

namely by using this media. They also feel that 

environmental awareness and the importance of 

implementing environmental education in schools are 

increasing. And then they plan to apply Kamishibai media 

in their classes and carry out innovative activities in 

environmental education such as making compost or waste 

banks (Limiansih et al., 2021). 

Kamishibai was then implemented in 4 elementary schools 

in Banyumas Regency. Kamishibai is read by Teaching 

Teachers who have attended the previous Kamishibai 

Workshop. Before Kamishibai is read, students first work 

on Pretest questions to determine students' understanding 

of waste sorting. Next Kamishibai is read and students are 

asked to listen carefully, after that students are asked to do 

Posttest questions. The pretest and posttest results show 

that students' understanding has increased after listening to 

the story about waste sorting from Kamishibai which was 

read by the teacher. 

 
Figure 6. Implementation of Kamishibai in Elementary 

Schools 

 

To explore the responses of teachers who implemented 

Kamishibai learning media, interviews were conducted 

with 5 questions. From the results of these interviews, a 

very positive response was obtained from teachers after 

implementing Kamishibai (Simatupang et al., 2025). 

Teachers feel that this media can help convey messages 

well to students and make students concentrate when 

studying. In implementing Kamishibai, teachers also do 

not encounter difficulties and are interested in telling 

fellow teachers about this media. Furthermore, teachers 

also feel like making their own Kamishibai for other 

themes (Okada & Gray, 2023). 

 

4. DISCUSSION 

Community-based waste management carried out in 

Banyumas Regency has reduced environmental burdens 

and increased community economic involvement through 

community empowerment, which is in line with policy 

recommendations to strengthen government–regional 

collaboration in facing the challenges of urbanization 
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(Rachman et al., 2020). The findings of the descriptive and 

correlation analysis attempt to reveal the relationship 

between aspects of knowledge, attitudes and behavior of the 

community, especially parents and students, in supporting 

Banyumas Regency government programs. 

In the parent group, high average knowledge (84.45) and 

attitude (93.89) indicate solid awareness, with a strong 

correlation between attitude and behavior (r = 0.838, p < 

0.001), indicating that positive beliefs are the main driver 

of pro-environmental actions, such as daily waste sorting. 

However, the weak correlation between knowledge and 

behavior (r = 0.155, p < 0.001) implies a gap in the 

translation of knowledge into habits, possibly due to 

external factors such as limited facilities or household 

routines. This interpretation is consistent with community-

based evidence that knowledge alone is insufficient without 

enabling environments, leadership, and routine practices to 

reinforce behavior change. 

Comparisons by age group and method of waste disposal 

revealed an interesting pattern, parents aged 41–50 years 

showed the highest average attitudes and behavior, while 

the group who sorted waste regularly had better overall 

scores, confirming that daily practice strengthens overall 

attitudes. However, the weak correlation between parents’ 

attitudes and students’ attitudes (r = 0.041, p = 0.332) is a 

crucial finding, indicating that the family’s influence on the 

younger generation is limited compared to the role of 

schools and the curriculum. Students, with an average 

knowledge of 84.45, attitude of 93.89, and behavior of 

87.56, displayed a stronger correlation between internal 

aspects (attitude–behavior r = 0.506, p < 0.001), indicating 

that formal education is more effective in building a pro-

environmental foundation. This gap raises critical 

questions, to what extent government initiatives such as 

waste banks can be sustainable if the transmission of values 

from parents to children is not optimal. These findings 

support the argument that the role of education in 

environmental awareness, as discussed in the article, needs 

to be expanded through home school collaboration to 

bridge cross-generational influences . 

This is in line with the case study in Banyumas, where 

community involvement was effective, but required further 

education to address behavioral variability, as suggested in 

policy recommendations for the integration of community-

based education programs. For example, Dasa Wisma 

activities in one RT in Banyumas, with 19 family members. 

They throw their organic waste into fish ponds that are 

rented on sub-district land, sell the waste to collectors, and 

transport the residue to final disposal sites. Every day 

around 2–3 kg of waste is processed in the area. The waste 

sorting activity is carried out by the RT head who has been 

educated by the Banyumas Regency Environmental Service 

through the sub-district. The Dasa Wisma program has 

succeeded in reducing the amount of waste transported to 

the landfill and is very beneficial for residents because the 

money from the sale of cardboard waste, plastic bottles, 

glass bottles, all of it is saved for joint walking activities 

(Pursitasari et al., 2025). 

Regarding the use of Kamishibai as a story-based visual 

media, it can effectively increase elementary school 

students’ understanding of waste sorting. Kamishibai 

learning media can also be an alternative for teaching 

students how to sort waste, as proven by the results of 

trials and tests in elementary schools. The integration of 

Kamishibai into the school curriculum in Banyumas can 

be an effective bridge to strengthen the pro-environmental 

behavior of the younger generation, complement 

community innovations such as waste banks, and support 

the sustainability of urban policies through interesting 

non-formal education (Hernawan et al., 2022). In this way, 

school-centered interventions can reinforce attitudes—the 

key mediator linking knowledge to behavior while 

community programs provide the structural and social 

supports highlighted in community-based studies. 

The practical implications of this research for policy 

makers in Banyumas and other regions, although 

technological innovation and community success, long-

term success depends on strengthening attitudes as the 

main mediator. Recommendations include family–school 

workshops to improve correlation of attitudes between 

generations, integration of practical projects such as the 

3R campaign in the curriculum, and regular evaluation of 

community behavior based on demographics. These 

findings also open opportunities for further research, such 

as the impact of digital-based interventions on the 

correlation between Knowledge–Attitude–Behavior to 

enrich waste management models in several other 

areas(Maruyama & Igei, 2024). 

5. CONCLUSION 

Knowledge-Attitude-Practice (KAP) analysis reveals rich 

dynamics in parent and student groups. In parents, high 

mean knowledge (84.45) and attitude (93.89) were 

associated with a strong correlation between attitude and 

behavior (r = 0.838, p < 0.001), indicating that positive 

beliefs are the main driver of pro-environmental actions 

such as daily waste sorting. However, the weak correlation 

between knowledge and behavior (r = 0.155, p < 0.001) as 

well as demographic patterns (36-45 year olds with the 

highest scores) highlight the gap in the translation of 

knowledge into habits, which is influenced by external 

factors such as facilities and routines. Meanwhile, students 

displayed a more cohesive KAP profile (knowledge 84.45, 

attitude 93.89, behavior 87.56), with a significant attitude-

behavior correlation (r = 0.506, p < 0.001), indicating the 

effectiveness of formal education in building 

environmental foundations. The weak correlation between 

parents' and students' attitudes (r = 0.041, p = 0.332) is a 

crucial finding, which emphasizes that the influence of 

schools is more dominant than the transmission of family 

values, thus requiring intergenerational intervention for 

sustainability. 

Furthermore, the integration of Kamishibai as a story-

based visual media proved effective in increasing 

elementary school students' understanding of waste 

sorting, as evidenced by the increase in pretest-posttest 

scores after implementation in four elementary schools in 

Banyumas. Kamishibai's workshop for 53 teachers also 

produced a positive response, with reduced teaching 

difficulties and plans for innovations such as composting 

or waste banks in schools, which were in line with student 

KAP findings. This media not only simplifies the delivery 

of the 3R message through interactive narratives and 

interesting illustrations, but also builds positive attitudes 
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through emotional experiences, thus becoming an 

innovative alternative to overcome limited family 

influence and strengthen the pro-environmental behavior 

of the younger generation. 

The success achieved by Banyumas depends on 

strengthening attitudes as the main mediator, with the 

main recommendations being home-school collaboration 

through family workshops, integration of practical projects 

such as the 3R and Kamishibai campaigns in the 

curriculum, as well as regular evaluation of behavior 

based on demographics. This approach will bridge the 

KAP gap across generations, ensuring community 

innovations such as the Dasa Wisma program remain 

holistic and inclusive (Nisa et al., 2025). The findings of 

this research open up opportunities for further studies, 

such as the impact of digital interventions on KAP 

correlation or Kamishibai scalability in other urban areas, 

to enrich sustainable waste management models in 

Indonesia. Thus, Banyumas is not only an award recipient, 

but also a catalyst for sustainable environmental 

transformation, where education and community 

involvement are the main foundations. 
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