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ABSTRACT

Global environmental issues such as global warming, air pollution, and ecosystem degradation are
becoming increasingly urgent to address through Education, including environmental literacy. This
study aims to identify the environmental literacy profiles of students in Adiwiyata schools and to
analyze the relationships among the domains of environmental literacy, which include knowledge,
attitudes, and pro-environmental behavior. The research used a descriptive quantitative method with
a sample of 47 ninth-grade students from two Adiwiyata schools. The instrument used was an
environmental literacy questionnaire consisting of three indicators: environmental knowledge, pro-
environmental attitudes, and environmentally responsible behavior. The results showed that
students” pro-environmental attitudes (81.6) and behaviors (74.3) were categorized as high, while
environmental knowledge remained very low (16.1). Overall, students” environmental literacy score
reached 76.4%, which is considered high. These findings indicate that while students demonstrate
positive attitudes and behaviors toward the environment, their environmental knowledge requires
greater attention in the implementation of the Adiwiyata program. The study recommends
integrating technology-based learning and practical activities in accordance with constructivist
Theory and the TPACK framework to enhance the overall effectiveness of environmental Education.
In addition, environmental literacy is significantly influenced by pro-environmental attitudes and
behaviors, while knowledge alone is not sufficient to encourage changes in attitudes or actions. These
findings underscore the importance of action competence as a key element of environmental literacy.
True environmental literacy includes the ability to take concrete action in response to environmental
issues.
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Introduction

Nowadays, environmental issues are starting to attract international attention. Global
warming, ozone depletion, and the extinction of species that pose a threat to life are some
examples of serious environmental problems. In addition, human actions that continue to
over-exploiting nature have an impact on environmental quality (Pahru et al., 2021). These
impacts also arise due to human activities in the excessive use of natural resources without
practicing sustainable conservation (Nasution, 2016). Air pollution, a decrease in green open
space, and wasteful behaviors, all of which are now widely recognized, can have detrimental
effects (Iskandar, 2013). Human behavior that is irresponsible towards the environment can
trigger the global warming phenomenon, which has an impact on increasing temperatures,
rainfall, floods, the decline in agricultural production, and the threat of deadly diseases, which
will become a big problem for life in the future (Bahrudin, 2017). One specific instance was in
September 2015, when a land fire engulfed the island of Sumatra in a protracted smoke cloud
that harmed inhabitants” economic infrastructure, caused illness, and interfered with school
instruction (Rotari, 2017). Human activity is mostly to blame for the changes in nature that
take place; thus, environmental Education initiatives must help people adopt a more balanced
perspective on how to use natural resources.

Education plays an important role in shaping students’ character and making use of
their surroundings in a balanced manner (Goldman et al., 2014). Education can cultivate
literacy and environmental awareness in students to foster an appreciation for the
environment (Burchett, 2015). ‘Environmental literacy” in Education describes a person’s
capacity to comprehend, evaluate, and engage with sustainability and environmental
challenges (Annan-Diab and Molinari, 2017). It includes critical thinking abilities, ecological
knowledge, and attitudes that encourage pro-environmental behavior (Hayati, 2020;
Nasution, 2016). Environmental literacy, according to Rieckmann (2017), encompasses social
and cultural understandings that impact human interactions with the environment in addition
to scientific knowledge. Giving students the tools they need to make sustainable decisions and
help address global environmental issues like biodiversity loss and climate change is crucial
(Annan-Diab and Molinari, 2017; Rieckmann, 2017). Therefore, it is essential to incorporate
environmental literacy into the curriculum to foster a sense of environmental responsibility
and understanding in the next generation (Hayati, 2020).

The issue of environmental literacy in Education is becoming increasingly important
in an attempt to raise a generation that is concerned about environmental sustainability. In
addition to understanding ecosystems and caring for the environment, environmental literacy
also includes the skills and mindsets needed to behave sustainably (Bergman, 2016; Burchett,
2015; Saribas et al., 2017). According to research, teaching that incorporates environmental
literacy can improve students” understanding of environmental concerns and motivate them
to adopt sustainable activities (Annan-Diab and Molinari, 2017; Liu et al., 2015; Too and
Bajracharya, 2015). For students to understand the impact of their activities on the
environment and develop more effective solutions, it is imperative to incorporate
environmental literacy into the education curriculum (Rieckmann, 2017; Zidny et al., 2020).

One of the educational programs in Indonesia to address environmental issues is the
Environmental Education program. This program aims to instill a sense of responsibility,
knowledge, attitudes, and awareness regarding the influence of human behavior on the
environment (Afrianda et al., 2019). This education was developed as the Environmental Care
and Culture School (ECCS) program. Today, this program is known as Adiwiyata (Azhar et
al., 2016). With this program, it is hoped that students will improve their character and care
for the environment. One implementation of a caring attitude towards the environment is by
fostering a clean-living culture. Clean living behavior and care for the environment play an
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important role in achieving a better standard of living (Rahman & Patilaiya, 2018; Suprapto &
Arda, 2021). Numerous factors impact the environmental activities that students engage in at
school. These include pupils’ awareness, knowledge, and comprehension of the significance
of environmental protection (Afrianda et al., 2019). Therefore, environmental literacy and an
environmentally conscious attitude need to be instilled in students (Prastyo and Hartono,
2020). Environmental literacy can be integrated into environmental learning in various ways,
one of which is the Adiwiyata program (Mitarlis et al., 2017; Wardani, 2020).

Students” understanding of the environment reflects their caring behavior and
awareness of the environment (Dasrita et al., 2015; Mukminin et al., 2014). Research by
Munawar et al. (2019) reports that there is a positive correlation between life knowledge and
environmental awareness in Adiwiyata High School students. This research aims to determine
the environmental literacy profile of students studying at Adiwiyata School and to determine
the relationship between students” environmental literacy domains. Through this research, the
contribution of the Adiwiyata program can be measured by students” environmental literacy,
which will be the basis for developing strategies to improve the Adiwiyata program.

Methods

This study employed a quantitative descriptive method. The population consisted of ninth-
grade students from two Adiwiyata schools. A total of 47 students were selected as research
subjects using purposive sampling. The research instrument was an environmental literacy
questionnaire adapted from Szczytko et al. (2019). The questionnaire measured three domains:
ecological knowledge, pro-environmental attitudes, and pro-environmental behavior. The
ecological knowledge domain included 15 items in a yes/no format. In contrast, the attitude
and behavior domains each consisted of 12 Likert-scale statements with five response options:
strongly agree, agree, neutral, disagree, and strongly disagree. The scoring system was as follows:
for the knowledge domain, a correct answer (yes) was scored as one and an incorrect answer
(no) as 0. For the attitude and behavior domains, the Likert scale ranged from 5 (strongly agree)
to 1 (strongly disagree). To determine students’ environmental literacy levels, a score
transformation was conducted across the three domains: knowledge, pro-environmental
attitude, and pro-environmental behavior. Each domain had a different number of items and
maximum scores, as shown in Table 1. The knowledge domain included 15 items with a
maximuimn score of 15. Both the attitude and behavior domains consisted of 12 items each, with

a possible score range of 12 to 60. Therefore, the total maximum environmental literacy score
was 135.

Table 1. Domains of Environment literacy

Number  Environmental Number  Score Minimum  Maximum
Literacy Domains  of Items  Range Score Score

1 Knowledge 15 0-15 0 15
Pro-Environment 12 12-60 12 60
Attitude

3 Pro-Environment 12 12-60 12 60
Behavior

Totals Score 135

(McBeth and Volk, 2009)

The scores obtained by each student in the three domains were summed and then transformed
into percentages using the following formula:
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Score Obtained

Environmental Literacy Percentage = x100
Y 9 Maximum Score

The resulting percentage scores were then categorized according to the environmental literacy
level ranges adapted from McBeth & Volk (2009), as shown in Table 2. The classification of
environmental literacy levels is as follows:

Table 2. Environmental literacy categories

Score Range Category
22,2%-48,1% Low
48,2%-74,1% Medium
74,2%-100% High

To find out the relationship between students” environmental literacy domain results, use a
correlation analysis test with the IBM SPSS Statistics 28 for Windows application.

Results and Discussion

The results of the environmental literacy score consist of 3 domains, including Environmental
knowledge, Pro-Environmental attitude, and Pro-Environmental Behavior, as shown in Figure
1.

76,4
Environmental Literacy Results

74,3
Pro-Environmental Behavior

81,6
Pro-Environmental Attitude

Knowledge

B 16,1

0 10 20 30 40 50 60 70 80 90

Figure 1. Environmental Literacy Results

The results shown in Figure 1 indicate that students” pro-environmental behavior
scored 74.3, reflecting the extent to which they practice environmentally friendly actions in
their daily lives. This score falls into the high category, suggesting that some students already
demonstrate habits or actions that support environmental conservation. Meanwhile, pro-
environmental attitudes received a score of 81.6, indicating a positive Tendency among
students toward environmental preservation issues. This score shows that, in general, students
possess favorable attitudes toward the environment, although there is still room for
improvement in developing stronger and more committed attitudes. On the other hand,
environmental knowledge scored significantly lower, at just 16.1, which reflects students’
limited understanding of basic environmental concepts and information. This disparity
suggests that although students show pro-environmental attitudes and behaviors, their factual
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understanding remains weak. Therefore, it is crucial to strengthen the knowledge component
within environmental Education to ensure that attitudes and behaviors are built upon a deep
and sustainable understanding.

One reason why students exhibit high levels of pro-environmental behavior and
attitudes despite having low environmental knowledge may be attributed to the strong
Influence of social and cultural environments. Many students engage in environmentally
friendly actions because they were raised in settings that instill such habits from an early age,
whether through family norms or community values (Gralton et al., 2004; Igei et al., 2024). In
this context, the behavior demonstrated does not necessarily stem from a deep understanding,
but rather from habituation or social control (Effendi et al., 2020; Hua & Mi, 2023). For example,
students may be accustomed to throwing trash in the proper place because they were taught
to do so from a young age by their parents or due to supervision from teachers at school.
However, this behavior is not necessarily accompanied by an understanding of the long-term
impacts of waste on ecosystems and environmental health (Jaime et al., 2023; Maddox et al.,
2011). This indicates that positive behavior does not always align with cognitive
understanding, highlighting the importance of an educational approach that fully integrates
knowledge, attitudes, and skills.

Education and programs designed to increase environmental knowledge can help in
increasing students” Environmental Literacy (Indrawan et al., 2022; Samidjo et al., 2023). For
example, programs like ECOCIDADANIA, which combine nature walks with citizen science,
have been shown to increase students” knowledge, skills, and environmental awareness. These
activities also strengthen social relationships and promote individual and collective well-being
(Silva et al., 2023). Tools like the Environmental Education Kit (EE-Kit) can be used to teach
students about environmental issues. These kits have been found to improve environmental
literacy by providing structured and interactive learning experiences (Jannah et al., 2013).

In Indonesia, one program to increase environmental awareness is through
Environmental Education (PLH) in the Education system, which plays a role in instilling
knowledge about developing environmental harmony and balance, or the Adiwiyata school
program. Adiwiyata is referred to as the Green School abroad. The "Greening The Curriculum"
initiative at the Green School refers to a curriculum that incorporates environmental content
into its lessons and considers environmental issues in its discussions (Casmana et al., 2023).
Adiwiyata is an attempt to create a decent and ideal program or container to learn different
norms and ethics that may serve as the foundation for people to create a flourishing existence
in accordance with the principles of sustainable development (Rachmawati et al., 2022). The
Adiwiyata program can increase students” understanding and awareness of environmental
problems (Mustofa and Sueb, 2023). However, a school with Adiwiyata School status is not
enough to foster environmental literacy.

Several reasons may explain why Adiwiyata status alone is not sufficient to build
comprehensive environmental literacy. One of the main reasons is that the implementation of
the program tends to be formalistic, without being accompanied by fundamental changes in
the school culture. In addition, the Adiwiyata Program often focuses more on the physical or
outward appearance of the school —such as cleanliness and greening — while failing to deeply
address the cognitive, affective, and environmental skill aspects that students are supposed to
develop (Kamil et al., 2020; Megawati et al., 2022). In addition, the lack of a strong evaluation
and monitoring system for the effectiveness of the Adiwiyata program is also a contributing
factor that hinders the achievement of comprehensive environmental literacy goals (Anggraini
& Karyanto, 2019). Some schools may not optimally integrate environmental literacy into their
curriculum. For example, at SMP N 2 Sragen, the role of teachers in facilitating learning that
emphasizes the development of environmental literacy is still less than optimal (Anggraini &
Karyanto, 2019).
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Therefore, the Adiwiyata program implemented in schools must adapt to
developments in information and communication technology (Desfandi et al., 2019). Efforts
that can be made to support the Adiwiyata program are by implementing digital learning and
practical activities (Megawati et al., 2023; Prasetiyo et al., 2020). The use of digital media can
reduce paper use and encourage the use of digital media, not only teaching students about
reducing paper waste but also training students in digital literacy (Buchanan et al., 2019) . In
addition, involving students in practical activities such as tree planting, recycling, and other
environmental projects can increase their understanding of the importance of environmental
conservation (Faizah & Kamal, 2024).

This idea is strongly supported by Constructivist Learning Theory, as proposed by
educational theorists such as John Dewey and Jean Piaget. According to this theory, students
learn more effectively when they are actively engaged in real-life experiences (Chieu et al.,
2004; Kang et al., 2010). Dewey emphasized that education should be rooted in experiential
learning, where students interact directly with their environment (Tafrova-Grigorova, 2016).
Therefore, engaging students in hands-on environmental projects aligns well with this
approach, as it helps develop a deeper understanding and awareness of the environment.
Moreover, the integration of digital media in learning can further enhance this process (O'Neil
et al., 2020). Referring to the TPACK (Technological Pedagogical Content Knowledge)
framework, effective learning with technology requires a balanced understanding of content,
pedagogy, and technological tools. In the context of the Adiwiyata program, using digital tools
not only reduces paper usage but also strengthens students” digital literacy, a critical skill in
today’s world (Aleman-Saravia and Deroncele-Acosta, 2021; Kacoroski et al., 2016). Together,
the constructivist theory and TPACK framework reinforce the importance of combining
practical experience with technology to promote meaningful, future-oriented environmental
education.

The overall environmental literacy result showed a score of 76.4, which represents the
combined value of all components of environmental literacy, namely knowledge, attitude, and
pro-environmental behavior. This score indicates that, in general, students’ level of
environmental literacy falls into the relatively high category. This means that although there
are weaknesses in certain aspects, such as knowledge of students, they demonstrate a fairly
strong level of engagement and awareness regarding environmental issues. The score serves
as an indication that environmental Education efforts have had a positive impact. However,
further reinforcement is needed in weaker areas to achieve a more optimal level of
environmental literacy.

The correlation test results show the relationship between four variables, Knowledge
(X1), Pro-Environmental Attitude (X2), Pro-Environmental Behavior (Y), and Environmental
Literacy (Z) described in Table 3.
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Table 3. Correlation Results Among Environmental Literacy Domains

Correlations
Pro- Pro
Knowledg environment environmen Environment
e (X1) al attitude  tal behavior al literacy (Z)
(x2) Y)

Knowledge (X1) Pearson. 284 260 553+

Correlation

Sig. (2-tailed) .053 .078 .000

N 47 47 47 47
Pro-environmental Pearson .
attitude (X2) Correlation 284 ! 067 790

Sig. (2-tailed) .053 .657 .000

N 47 47 47 47
Pro-environmental Pearson "
behavior (Y) Correlation 260 067 1 630

Sig. (2-tailed) .078 .657 .000

N 47 47 47 47
Environmental Pearson 553+ 790" 630" 1
literacy (Z) Correlation ’ ’ ’

Sig. (2-tailed) .000 .000 .000

N 47 47 47 47

**, Correlation is significant at the 0.01 level (2-tailed).

The results of the Pearson correlation analysis, as shown in Table 3, indicate that there
is a significant relationship among the three domains of environmental literacy (knowledge,
pro-environmental attitude, and pro-environmental behavior) and overall environmental
literacy. Firstly, there is a significant correlation between environmental knowledge (X1) and
environmental literacy (Z), with a correlation coefficient of r = 0.553 and p = 0.000. This
suggests that the higher an individual’s environmental knowledge, the higher their level of
environmental literacy. However, the correlations between knowledge and pro-
environmental attitude (X2) (r = 0.284; p = 0.053) and between knowledge and pro-
environmental behavior (Y) (r = 0.260; p = 0.078) are not statistically significant at the 95%
confidence level. This means that increased knowledge does not always directly impact
improvements in attitudes or behavior toward the environment. These results indicate that
pro-environmental attitudes and actions do not automatically develop simply because
someone has environmental knowledge. Knowledge is only one of many complex factors that
influence environmental behavior, such as social norms, emotional involvement, and
perceptions of behavioral control (Frick et al., 2004; Geiger et al., 2019).

Furthermore, the most notable result is the correlation between pro-environmental
attitude (X2) and environmental literacy (Z), which shows a very strong and significant
correlation (r = 0.790; p = 0.000). This indicates that a positive attitude toward the environment
is a crucial predictor in shaping overall environmental literacy. However, the correlation
between attitude and pro-environmental behavior (r = 0.067; p = 0.657) is not significant,
suggesting that a positive attitude does not always manifest in real-life pro-environmental
actions.

This occurs because perceived behavioral control is a key factor that causes positive
attitudes toward the environment, which are not always followed by concrete actions. Even
though someone may want to behave in an environmentally friendly manner, they may feel
that they lack the ability, time, money, or knowledge to do so. This is in line with Ajzen’s
Theory of Planned Behavior (1991), which states that perceptions of control over actions
greatly influence a person’s decision to act. For example, someone who understands the
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importance of recycling and wants to do so may be hindered by a lack of access to recycling
facilities in their environment. In addition, social and cultural norms also play a major role in
shaping behavior. Often, individual actions are more influenced by social expectations than
personal values. When the surrounding environment does not exhibit pro-environmental
behavior, a person may feel reluctant to stand out. For example, an individual who wants to
reduce plastic use may feel awkward bringing their food containers if those around them are
not doing the same. The norms prevailing in a community can act as a barrier to the
implementation of environmental values in daily life.

In addition, the correlation between pro-environmental behavior (Y) and
environmental literacy (Z) is also significant, with a correlation coefficient of r = 0.630; p =
0.000, indicating that tangible actions to support environmental sustainability are an essential
component of environmental literacy competence. Action competence in environmental
literacy emphasizes that understanding and positive attitudes alone are not enough —learners
or individuals must be able to take concrete and effective steps to address environmental
issues. Thus, true environmental literacy, according to Roth, is not just about “knowing” and
“caring,” but also about “acting” (Roth, 1992). Overall, these findings affirm that while
knowledge is important, attitude and behavior contribute more significantly to the
development of environmental literacy.

Conclusion

Based on the research findings, the level of environmental literacy among students in
Adiwiyata schools is generally categorized as high, with a total score of 76.4%. However, there
is a noticeable imbalance among the literacy domains: environmental knowledge remains very
low (16.1), while environmental attitudes (81.6) and pro-environmental behavior (74.3) fall
within the high category. This indicates that although students demonstrate considerable
concern and positive behavior toward the environment, their foundational knowledge of
environmental concepts and issues is still insufficient. This discrepancy suggests that the
success of the Adiwiyata program has not fully addressed the cognitive aspect of student
development. Therefore, a more comprehensive educational approach is needed, particularly
in strengthening students’ conceptual understanding of environmental issues. A
constructivist-based learning strategy, integrated with digital technology through the TPACK
framework, may offer a solution to address this gap. By combining real-world experiences
with digital-based learning, students are not only taught to care and act. However, they are
also guided to understand the environmental challenges faced by the world today deeply. The
results of the correlation analysis show that environmental knowledge has a significant
relationship with overall environmental literacy, but does not directly influence pro-
environmental attitudes or behaviors. This finding confirms that positive attitudes toward the
environment are not always manifested in concrete actions, due to various factors such as
perceived behavioral control and social norms. Pro-environmental attitudes have the strongest
relationship with environmental literacy, while concrete actions toward the environment are
also proven to be an important component in forming comprehensive environmental literacy.
Therefore, true environmental literacy encompasses not only cognitive and affective aspects,
but also concrete and effective action competencies.
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