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This study was done to explore elementary school children’s waste consciousness
at NES and NonNES. The pupil’s consciousness was viewed from three aspects:
knowledge, attitude, and action in relation to waste and its management. The study
involved 647 elementary school pupils in Denpasar city, Bali, Indonesia. The data
were collected using questionnaire, interview, and observation. The question
coverage covers 1) the types of solid waste and the colors of the garbage bins for
them, 2) waste management actions taken at school, 3) waste management
difficulties faced at school, 4) pupils’ attitudes when seeing an inappropriate waste
disposal behavior, and 5) actions taken to reuse waste at school. The data were
analyzed through qualitative and percentage analysis. The result showed that
pupils’ consciousness of the NES and those of the others do not differ much.
Hence, the winning of the National Eco-School reputation does not guarantee the
possession of a higher level of waste consciousness of the pupils than that of those
who come from other schools.
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school, pupil
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INTRODUCTION
Waste has become a complex global problem (Comber & Thieme, 2013; Oguz, Cakci,
& Kavas, 2010). Solid as well as liquid waste is dangerous for the environment and
human life (Adejoke, Mji, & Mukhola, 2014). Waste is produced at houses, schools,
offices, industries, and hospitals (Kurian Joseph, Rajendiran, Senthilnathan, & Rakesh,
2012; Wilkie, Graunke, & Cornejo, 2015). Houses produced the most waste (Karak,
Bhagat, & Bhattacharyya, 2012; Pakpour, Zeidi, Emamjomeh, Asefzadeh, & Pearson,
2014). The consumption patterns, inadequate facilities, and lack of interest in the
environment to manage waste cause waste to pile up (Karak et al., 2012; Kolbe, 2015;
Teksoz, Sahin, & Ertepinar, 2010).
Success in waste management depends on the consciousness of every individual and the
government (Ifegbesan, 2010; Paul, Arce-Jaque, Ravena, & Villamor, 2012). An
individual’ waste consciousness consists of three domains: individual’s attitude toward
waste, his or her attitude toward waste, and actions that he or she takes to solve waste
problems (Diamantopoulos, Schlegelmilch, Sinkovics, & Bohlen, 2003; Krause, 1993;
Prestin & Pearce, 2010; Sharma & Bansal, 2013). The appearance of the consciousness
can be influenced by some factors such as age, gender, social status, place of residence,
culture, educational level, existing facilities, opportunity to socialize, morality, and
social responsibility and previous experience (Diamantopoulos et al., 2003; Krause,
1993; Pakpour et al., 2014; Ziadat, 2010). Waste consciousness can be developed
through various ways such as integrating environment education into the curriculum,
holding an outdoor instruction, giving examples of adults’ behaviors, and mobile
learning (Joung & Park-Poaps, 2013; Patonah, Rahardjo, Cari, & Sajidan, 2018;
Uzunboylu, Cavus, & Ercag, 2009). Essentially, the development of waste
consciousness through school programs have to be done since early years (Ercan &
Bilen, 2014; Hanifah, Yusri, & Che Ngah, 2016).Teacher becomes an actor at school
and has an important role in developing the children’s waste consciousness (Nazarenko
& Kolesnik, 2018). Lack of early childhood environment education causes a low
environment literacy (Stern, Powell, & Hill, 2013; Uzunboylu et al., 2009).
Many empirical studies have focused on environment education involving all levels of
education (Ercan & Bilen, 2014; He, Hong, Liu, & Tiefenbacher, 2011). Some
empirical studies have also concerned with more specific scopes such as activities of
sorting waste at school, and preschool and elementary pupils’ waste consciousness
(Hanifah et al., 2016; Rada et al., 2016). Unfortunately, studies concerning such topic
and focus are limited in number.
The fact that there were few empirical studies on elementary pupils’ waste
consciousness was also true in Indonesia, although this topic has become a hot issue in
some recent years. The empirical studies were focused more on Program Sekolah
Adiwiyata, or also known under the name Eco School, as the governmental effort to
promote environmental literacy through education (Dendy, Bahrudin, Hidayah, &
Prihadi, 2017; Desfandi, Maryani, & Disman, 2017; Prabawa-Sear, 2018; Syamsurijal,
Mulyadi, Syahrul, Mappaloteng, & Dirawan, 2016; Warju, Prawiro, Soenarto, &
Hartmann, 2017; Windayani, 2018). These studies showed four components in the eco-
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schools:1) school policy on environment; 2) integration of environment education into
the curriculum; 3) environmental participative activities; and 4) environment- friendly
facilities and infrastructures. To win a National Eco School title (henceforth called
NES), a school has to obtain high scores in the four components. Some of the studies
mentioned that this program is an appropriate effort to develop environmental literacy
at the school component (Desfandi et al., 2017; Syamsurijal et al., 2016; Warju et al.,
2017). However, uniquely, there were also studies that showed the opposite results.
They found that the NES title competition has not actually become an effort to develop
environmental literacy, but it has only focused on how schools win the reputation
(Dendy et al., 2017; Prabawa-Sear, 2018; Windayani, 2018). Unfortunately, the results
have not shown the difference in consciousness, especially in waste problems, between
NES and regular school pupils. NES are schools that win National Eco School title and
have good reputation for environmental literacy. While, regular schools (henceforth
called NonNES) are schools that do not have National Eco School title. Do NES pupils
have a better waste consciousness than their NonNES counterparts?
METHOD
This study was an explorative study with a mixed methods approach. Mixed methods
combines quantitative and qualitative methods to understand an existing phenomenon
in more detail from different perspectives (Hussain, 2013). The study was done at
schools that have won NES reputation and NonNES schools.
There were 647 pupils involved and all of them have completed and submitted the
questionnaire given to them. The respondents were public and private elementary school
pupils in Denpasar, Bali, Indonesia. The respondents were selected from this region
since the region is a big city in Bali. It is crowded with industries, tourists, and people
from different cultural backgrounds so that waste problem is always a focus of attention
there. Most of NES schools in Bali come from this region. The NES schools have
helped in extending the Eco School program to many other schools in Denpasar and its
surrounding area. In addition, the pupils in Denpasar city come from a variety of
demographic backgrounds.
Table 1
Demografic Characteristics of Participants
Variabel
NES
NonNES
Boys
Girls
8-10 Years old
11-14 Years old
From Denpasar
From Other Places

n
333
314
321
326
345
302
549
98

%
51.5
48.5
49.6
50.4
53.3
46.7
84.9
15.1

The data of pupils’ waste consciousness was collected through questionnaire, interview,
and observation. The questionnaire contained two types of questions: matching items
and open questions. The questions were written based on pupil habits in terms of waste
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consciousness and its management, which reflects their knowledge, attitudes, and skills.
Understanding types of solid waste and their corresponding garbage bin colors was the
indicator of knowledge. The coverage of attitude and action questions were 1) attitude
toward inappropriate waste disposal behavior, 2) actions of waste management at school
and the difficulties faced when managing waste at school, and 3) actions to reuse waste
at school. For the content validity, the questionnaire was reviewed by experts and
elementary school teachers so that the instrument has been considered suitable for the
types and age levels of the pupils. Judgement assessments were then calculated by using
Gregory's formula. The results showed that the instrument has very good validity.
Pupils' answers were analyzed by using two different methods. The data obtained from
the open-ended questions, interview, and observation were analyzed using qualitative
method, and then were transformed into categories and description. For additional,
categories of pupils' answers towards question related to attitude and waste handling
were calculated to find the frequency and percentage. The percentages were presented in
pie diagram. Then, the data gained from the matching items question was analyzed in
the form of frequency and percentage. The frequency of pupils’ answers on each choice
was firstly calculated. It was continued by dividing the frequency with the total pupils in
each group to get a percentage. The frequencies and percentages were then presented in
table form and diagram.
FINDINGS
Understanding Solid Waste Types and the Colours of Bins
The first question was related to the knowledge aspect, namely understanding. The
question was answered by matching the types of solid waste to the colour of the
appropriate bins. The pupils answered the question based on their habits of throwing
rubbish.

Figure 1
Example of Pupil’s Response the Item on Solid Waste Types (Colomn A) from
Different Colour of Bins (Colomn B)
In English, Figure 1 is as follows:
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Column A

Column B

a. Leaves and flowers that have fallen down

1. Red

b. Used mosquito repellent bottles

2. Yellow

c. Used glass bottles

3. Green

The result showed that pupils’ understanding of organic waste, both NES and NonNES,
were not much different. Both of the groups had equally good understanding which was
above 90%. The percentage difference was only 1.13%. The frequency and percentage
of pupils’ answers on each choice are shown as follows.
Table 2
The Frequency and Percentage of Pupils’ Answers on Each Choice
Choice

NES
Frequency
320
163
113

a-3
b-1
c-2

Percentage (%)
96.10
48.95
33.93

NonNES
Frequency
305
228
99

Percentage (%)
97.13
72.61
31.52

However, the situation did not occur for the other two types of waste. For recyclable
rubbish, the percentage of pupils’ understanding, both NES and NonNES, was below
35%. In other word, they had poor understanding of recyclable waste. The percentage of
NES pupils’ understanding was slightly higher than NonNES, or 2.41%. In the case of
hazardous waste, the NonNES had a higher percentage of understanding than NES. The
difference was 23.66%.
100%
80%
60%

NES

40%

NonNES

20%
0%
Organic Waste

Recyclable Rubbish

Hazardous Waste

Figure 2
Comparison in Percentage of Pupils’ Understanding on Solid Waste Types from
Different Colours of Bins between NES pupils and their NonNES counterparts
Attitude toward Inappropriate Waste Disposal Behavior
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The NES and NonNES pupils’ answers toward inappropriate waste disposal behavior
tend to have the same responses. The responses can be grouped into seven categories.
The frequency and percentage on each category are shown as follows.
Table 3
The Frequency and Percentage of Pupils’ Answers on Each Category
Categories

Frequency

Percentage (%)

Fed up & Lecturing
Sorry & showing a hostile attitude
Do not care
Disappointed
Pleased & showing concern to the waste
Picking up the waste without responding
Giving advice

427
18
18
100
12
23
49

66.00
2.78
2.78
15.46
1.85
3.55
7.57

The respondents’ response that was shown to be dominant was lecturing as they were
fed up looking at the behavior of disposing waste inappropriately. This attitude was
selected by 66% of the respondents. The next dominant attitude was giving advice to the
person that they saw disposing waste inappropriately. The attitude that got the smallest
percentage was pleased to see other people dispose waste inappropriately to show that
they did not have such kind of behavior. The pie diagram of attitude toward
inappropriate waste behavior is shown as follows.

Fed up & Lecturing
3.55%

Sorry & showing a
hostile attitude
Do not care

7.57%

1.85%
15.46%
2.78%
2.78%

Disappointed

66.00%

Pleased & showing
concern to the waste
Picking up the waste
without responding
Giving advice

Figure 3
Categorization of Pupils’ Attitude toward Waste Disposal Behavior
Actions of Waste Management at School and the Difficulties
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To address the waste problem, there were three questions made: pupils’ habit in
handling the waste problem at school, difficulties faced to handle waste, and actions of
reusing waste. From the three types of question, data were then presented in two
categories: waste handling pattern, and waste reuse actions. On the whole, both NES and
NonNES had different waste management processes, depending on the pattern
implemented at the school.
Waste handling pattern
In relation to the pattern of waste handling, 7.4% of the students did not give any
answer. Those who did not give an answer came from NES group. Based on 92.6 % of
the students who answered, there were five types of waste handling done at school.
These patterns are presented in the following figure.
Pattern A
Collecting
Categorizing
Treatment
Pattern B
Collecting
Selecting
Pattern C
Collecting
Categorizing
Disposal
Pattern D
Collecting
Rubbish bank
Pattern E
Collecting
Take home
Figure 4
Patterns of Waste Handling at School
The frequencies and percentages on each pattern are shown as follows.
Table 4
The Frequency and Percentage of Pupils’ Answers on Each Pattern
Pattern
A
B
C
D
E

NES
Frequency
39
164
60
21
10

Percentage (%)
11.71
49.25
18.02
6.31
3

NonNES
Frequency
41
169
52
42
1

Percentage (%)
13.06
53.82
16.56
13.40
0.63

The pattern that got the highest percentage was pattern B. Percentage of waste handling
in pattern A was the second. The treatment that was usually done in pattern A was to
make compost and to use waste for making handicraft in an art subject. Based on such
percentages, the NES group gave a smaller contribution to each pattern compared with
the NonNES, except in pattern E. The percentage for each pattern in the two types of
school is shown in Figure 5.
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100%
80%
60%

NES

40%

NonNES

20%
0%
Pattern A

Pattern B

Pattern C

Pattern D

Pattern E

Figure 5
The Percentage of Waste Handling Patterns at NES & NonNES Schools
The factors that caused the incomplete processes of waste handling recorded from the
pupils’ answers and observation were the excessive amount of waste, insufficient waste
management socialization, insufficient tools, and places. Another cause recorded was
the fact that the students never processed waste because they brought the waste home.
None of the students mentioned the school’s emphasis on recyclable rubbish and
reduction activity.

Figure 6
Example of Pupil’s Response for Waste Processing
Figure 6 can be translated into English is as follows.
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Question:
waste management is a routine activity at school. Please write down the
steps that you can take to manage waste!

Answer: see, pick, sort, and dispose

The Habit of Reusing Waste
The opposite phenomenon occurred in the reusing of plastic waste. The students had a
habit of reusing waste for various art works. The types of waste that were usually
selected for making handicraft were plastic, cardboards, cans, and glass bottles. The
handicrafts were varied such as the use of used drinking bottles for making vases, cans
for flowerpots, and cardboards for tissue boxes. And example of the work produced by
the NES and NonNES group pupils by reusing plastic waste is a vase on a decorated
whiteboard. The pupils’ works can be seen on Figures 7.

Figure 7
Vase and Decorated whiteboard Produced by Reusing Waste at School
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DISCUSSION
In general, the NES and NonNES pupils’ consciousness about solid waste did not show
a much difference. It means that the pupils had equivalent levels of knowledge, attitudes
and actions. On the other hand, the NES group had more environmental education than
the NonNES at schools. This indicates that the pupil learned by memorization in a
traditional learning setting, so that it had not influenced the pupils’ waste consciousness.
The suitable learning climate is important for motivating waste consciousness behavior
(Edumadze, Tenkorang, Armah, Luginaah, & Edumadze, 2013; Patrick & Ryan, 2011).
This motivation becomes the drive for the pupils’ instinct to apply their knowledge
sustainably (Vicente-molina, Fernández-sáinz, & Izagirre-olaizola, 2013; Wu, Lee,
Chang, & Liang, 2013).
Furthermore, competition becomes one of the means to motivate environmental
consciousness, including the consciousness of waste (Gadenne, Kennedy, & Mckeiver,
2009; Whitty & Power, 2001). However, the competition in the bureaucratic culture
leads the teaching practice once again to the concept of the traditional and noncreative
teaching (Lubienski, 2003; Whitty & Power, 2001). Competition is participated to win
a reputation, public recognition, appreciation as the social strength of the school in
society (Prabawa-Sear, 2018). The essence of environment education and human
resources development is no longer the main focus, but the effort is focused more on
winning the competition. Hence, competition does not make a much difference in the
pupils’ waste consciousness.
The finding also shows that the waste issue has not been deeply touched at elementary
school. On the other hand, elementary school is the place to lay down the foundation for
the development of environmental literacy (Kolbe, 2015). In this case, teacher is the
main actor at school to control the development of students’ environmental
consciousness, especially the waste problem (Bergman, 2016; Teksoz et al., 2010). The
setting prepared by the teacher should be holistic and makes the students to be close to
the nature by integrating waste issues into the lessons (Liang, Hsu, & Chang, 2013;
Nazarenko & Kolesnik, 2018).
Beside school, family also plays an insufficient role in developing the pupils’ waste
consciousness. The family plays a critical role in developing values and attitudes
(Grønhøj, 2006; Sharma & Bansal, 2013). Family is the first and essential education
system and the source that supports children’s education (Jeynes, 2014; Nitecki, 2015).
The involvement of parents at home has a very significant contribution (Aminrad,
Zarina, Sayed, Hadi, & Sakari, 2013; Wilder, 2014). Everyday home experience that has
been prepared by parents is very important to the children (Özsoy, 2012; Steinmayr,
Dinger, & Spinath, 2012). Hence, the educational process on waste at home and school
has to have a strong intertwined multidimensional relation (Jeynes, 2014; Nitecki,
2015).
Another interesting phenomenon that can be observed in NES and NonNES groups was
the low level of the pupils’ knowledge about recyclable rubbish, but their actions of
reusing waste had a good quality. It means that the treatment of the teachers in the
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teaching process separated knowledge and skill. Actually, knowledge and skill are
closely intertwined, not separated (Rotherham & Willingham, 2010). However, the
process was able to motivate the pupils to produce highly aesthetical works. The
contextual conditioning and problem solving produced positive experience for the
pupils to imagine, create, collaborate, and communicate in handling waste (Larson &
Miller, 2011; Smith & Hu, 2013). Creativity, collaboration, and communication are
some components of the 21st century skill (Larson & Miller, 2011; Rotherham &
Willingham, 2010; Smith & Hu, 2013).
CONCLUSION
Based on the aim of this study and the discussion of the result, it can be concluded that
the waste consciousness of the pupils of NES and that of their counterparts (NonNES)
did not have a much difference. In the aspect of knowledge, the highest percentage of
the respondents’ understanding was on organic waste. The NES school pupils had a
higher understanding on recyclable rubbish, but they did not show better on organic and
hazardous waste. When looked at from the aspect of attitude, both types of school were
almost the same, so that the attitudes were classified into seven categories. The fed up
and lecturing attitude had the highest percentage. From the aspect of waste handling,
both types of school were grouped into five categories. The most dominant pattern was
collecting rubbish –selecting. The constraints faced by the pupils when managing the
waste were insufficient facilities and knowledge. In contrast, the students in both types
of school were accustomed to reusing waste for making various types of good quality art
works. Hence, the success in winning the National Eco-School title is not a guarantee
for possessing of a higher level of waste consciousness in the pupils compared to their
counterparts from other schools. As an implication, the assessment of the Program
Adiwiyata in order to obtain the National Eco School title should be done with multiple
methods and should involve various data sources.
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