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Abstract. This study aims to analyze the relationship between ecological
knowledge, ecological attitudes, ecological behavior, and students' literary
engagement in the context of environmental literary literacy. Through path
analysis and construct correlation, it was found that ecological knowledge
has a positive effect on ecological attitudes (B = 0.406) and ecological
behavior (r = 0.8294), indicating that conceptual understanding can
encourage pro-environmental actions. Ecological attitudes also influence
behavior (f = 0.441) and literary engagement (f = 0.399), confirming the
reciprocal relationship between environmental awareness, actions, and
literary expressions. The Goodness of Fit value shows a strong predictive
ability of the model (Q* = 0.750), indicating that the integration of
knowledge and literary literacy plays an important role in building
sustainable ecological behavior. These results confirm that environmental-
based literature learning can be an effective strategy to foster students'
ecological awareness holistically.
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1 Introduction

The global environmental crisis characterized by climate change, biodiversity loss, and
ecosystem degradation has become a major challenge to the sustainability of human life [1,
2]. These issues are a primary concern in the Sustainable Development Goals (SDGs),
particularly Goal 13 (Climate Action), Goal 14 (Life Below Water), and Goal 15 (Life on
Land), which emphasize the importance of preserving terrestrial and aquatic ecosystems and
mitigating climate change [3]. Indonesia, as a mega-biodiversity country, faces serious
ecological pressures due to land conversion, water pollution, and low public awareness of
environmental conservation. Conservation efforts depend not only on biotechnology
innovation and environmental policies, but also on increasing ecological awareness through
education that supports SDG 4 (Quality Education) [4]. Environmental education plays a
crucial role in fostering pro-environmental understanding, attitudes, and behaviors from an
early age [5].

However, the approach to environmental education in secondary schools still tends to
emphasize cognitive aspects oriented toward memorizing scientific concepts, without
considering students' affective and reflective dimensions. In fact, the formation of ecological
behavior is not only determined by knowledge, but also by empathy and emotional awareness
of nature [6]. In this context, literary works have great potential as a learning medium that
fosters ecological awareness through language, imagination, and symbols that touch the
reader's emotional experience [7]. This approach is known as literary ecocriticism, which
positions literature as a bridge between humans and their natural environment. Similar studies
have shown that writing spice-themed poetry can be a means of scientific and cultural
dialogue that strengthens students' knowledge of health and local wisdom while fostering
ecological awareness.

Several studies have demonstrated the effectiveness of integrating environmental literacy
with literary education in fostering students awareness of sustainability and ecological
behavior [8]. This concept aligns with the idea of sustainable literary competence, namely
the ability to read and interpret literary texts from a sustainability perspective and ecological
values. This cross-disciplinary approach not only supports the achievement of the SDGs in
education and the environment but also strengthens local values in the context of biodiversity
conservation. However, in Indonesia, there is still limited research linking literary learning
with an understanding of local ecology and regional biodiversity. Most studies focus on
aspects of general environmental knowledge or project-based education without exploring
the literary dimension [9].

This study aims to address this gap by developing a literature-based environmental
literacy model to enhance students' understanding of local ecology in East Java. Through
quantitative analysis of students' questionnaire results and narrative exploration of their
proposed environmental literacy activity ideas, this study demonstrates that engaging with
environmental-themed literary works can strengthen ecological awareness and conservative
attitudes toward local biodiversity. This interdisciplinary approach is expected to contribute
to the development of biology education and environmental sustainability.

2 Research Methodology

Research Design

This study employed a quantitative approach with an explanatory survey design. This
approach was chosen because it is suitable for measuring relationships between variables and
analyzing direct and indirect influences between constructs using path analysis. The purpose
of this study was to understand how ecological knowledge, ecological attitudes, and literary
engagement contribute to the formation of ecological behavior among junior high school
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students in East Java. The explanatory survey design allows researchers to gain a general and
in-depth understanding of the mechanisms of relationships between variables in the context
of literature-based environmental education.

Population and Sample

The study population consisted of 364 junior high school students spread across several
districts in East Java, encompassing coastal, urban, and highland areas. The selection of these
areas was based on considerations of ecological and social variations that may influence
students' views on the environment. The sampling technique used was purposive sampling,
with the criteria being students in grades VIII-IX who had participated in school literacy
programs, had experience reading or writing environmental-themed literature, and received
instruction on ecology or conservation at school. Based on these criteria, 188 students were
selected as respondents, consisting of 88 boys and 100 girls aged 13—15 years. All
respondents were active in literacy and environmental conservation activities at school, such
as eco-literacy clubs, green classes, and the Adiwiyata school program.

Variabel Penelitian

This study involved four main interrelated variables. Ecological knowledge (X1) served
as the independent variable, describing students' level of understanding of ecosystem
concepts, local biodiversity, and environmental issues. Ecological attitudes (Y1) served as a
mediating variable, reflecting students' values, concern, and empathy for nature. Ecological
behavior (Y2) was the dependent variable, reflecting students' concrete actions in maintaining
cleanliness, conserving resources, and participating in environmental conservation activities.
Literary engagement (X:) served as a moderating variable, describing the extent to which
students interacted with environmental-themed literary works, both as readers and writers.

The conceptual model developed in this study is based on the assumption that ecological
knowledge positively influences ecological attitudes, and that ecological attitudes mediate
the relationship between knowledge and ecological behavior. Furthermore, literary
engagement is hypothesized to strengthen the relationship between ecological attitudes and
ecological behavior through affective pathways involving emotions and environmental
values.

Research Instrument

The research instrument consisted of a closed-ended questionnaire and an open-ended
reflection sheet. The questionnaire was constructed using a five-point Likert scale (1 =
strongly disagree to 5 = strongly agree) to measure four main constructs: ecological
knowledge (4 items), ecological attitudes (4 items), ecological behavior (4 items), and literary
engagement (6 items). Each item was developed based on the environmental literacy theory
by McBride et al. [9] and then adapted to the context of literature learning in Indonesia. The
open-ended reflection sheet was used to explore students' perceptions, experiences, and
interpretations of ecological messages in the literary works they read.

The instrument's content validity was determined through expert judgment by experts in
biology, literature, and environmental education. Construct validity was tested through item-
total correlation, with all items having correlations above 0.361, indicating adequate inter-
item integration. Reliability was tested using Intraclass Correlation Coefficient (ICC)
analysis with a one-way random effects model. The results show an ICC(1,k) value of 0.8357
with a 95% confidence interval [0.517-0.980], indicating excellent average reliability at the
group level. The lower individual ICC value (0.2203) indicates inter-individual variation in
responses, but inter-item stability remains strong in the aggregate analysis. Overall, the
instrument is considered reliable and suitable for measuring environmental literary literacy
in secondary education contexts.
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Data Analysis

Data analysis was conducted in two main stages. The first stage was descriptive analysis
and initial correlation, which aimed to describe the trend in scores for each variable and
simple relationships between variables using PAST software version 5.2.1. The second stage
used path analysis based on Partial Least Squares Structural Equation Modeling (PLS-SEM)
with SmartPLS software [10]. This analysis was chosen because it is able to explain complex
relationships between latent variables with a moderate sample size. Model evaluation was
conducted in two stages: the outer model and the inner model.

In the outer model stage, testing was conducted to ensure convergent validity with the
criteria of an Average Variance Extracted (AVE) value greater than 0.5 and a composite
reliability above 0.7. Meanwhile, in the inner model stage, the strength of the relationship
was tested using the path coefficient, determination value (R?), and statistical significance
test with a t-value greater than 1.96 based on bootstrapping with 500 subsamples. The
mediation and moderation effects were tested by analyzing the indirect effect and interaction
term to identify the role of ecological attitudes as a mediator and literary engagement as a
reinforcing variable. The results of the path analysis were then interpreted to explain the
mechanisms of influence between the variables. This model shows that ecological knowledge
has a positive influence on ecological attitudes, and ecological attitudes are an important
mediator in the formation of ecological behavior. Furthermore, literary engagement
strengthens this relationship through an affective pathway, where the emotional experience
of reading environmental literature deepens the value of caring for nature.

3 Results and Discussions

3.1 Distribution of Ecological Literacy Dimensions
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Fig. 1. Distribution of students' levels of knowledge, attitudes, ecological behavior, and
literary involvement towards environmental-themed literary works
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Analysis of the ecological knowledge variable (X1) shows that most students have a fairly
good understanding of environmental issues and the concept of sustainability (Fig. 1.a). A
total of 43% of students stated they were quite able to explain at least three environmental
issues in their area, with 12% being very capable (Score 5). Understanding of the
environmental SDGs (SDGs 13, 14, and 15) was also moderate, with 35% of students
choosing the moderate category and only 10% having a very good understanding (Score 5).
Sustainable education often emphasizes awareness rather than analytical application.
Although the basic ecological knowledge is already quite strong, students' ability to relate
literary readings to ecological issues still needs to be strengthened through integrative
learning based on environmental literacy. The ability to develop criteria for reading
environmentally themed literature showed a similar pattern (39% in the moderate category),
while the use of trusted sources such as libraries or digital portals ranked highest, with 32%
of students choosing "agree" and 23% "strongly agree." These results indicate that although
students already have a good foundation of ecological knowledge, the analytical and critical
aspects in linking literary readings to environmental issues still need to be strengthened
through integrative learning based on environmental literacy.

Analysis of the ecological attitude variable (Y1) shows that the majority of students
exhibit a high level of empathy and concern for the environment (Fig. 1.b). Fifty-three
percent of respondents (combined scores of 4 and 5) stated that literary reading can foster
concern for nature, while 40% were willing to actively participate in environmental advocacy
activities at school. Approximately 53% of respondents stated that literary reading can foster
concern for nature, supporting the idea of Talgorn and Ullerup [11] that narrative texts can
stimulate ecological empathy through the emotional dimension. However, only 24% of
students felt the need for special training to curate environmentally themed literary reading,
while the majority (42%) fell into the moderate category. This condition illustrates a form of
autonomous ecoliteracy, namely environmental awareness that grows independently without
strong structural support. Interestingly, almost all respondents (93%) disagreed with the
statement that they needed school support for publishing curated readings, indicating that
appreciation of environmental literacy in schools has not yet become a primary focus. These
findings indicate strong potential in students' affective aspects, but structural support and
institutional guidance are still needed so that the ecological awareness fostered through
literary reading can be translated into concrete actions and collaborations within the school
environment.

Analysis of the ecological behavior variable (Y2) shows that the majority of students
have implemented environmentally friendly lifestyle habits in their daily lives. A total of
71% of respondents (combined scores of 4 and 5) reported practicing energy-efficient
lifestyles and using reusable containers like tumblers, demonstrating a strong practical
awareness of sustainability. Creative activities such as creating environmentally-themed
projects were also quite high, with 54% of students categorized as agreeing or strongly
agreeing, indicating the expressive and participatory potential of ecoliteracy education.
However, sharing stories about environmental issues with friends or teachers was still
moderate (34% agreed or strongly agreed), while sharing environmental literature digitally
was low (only 21% of respondents categorized as positive) (Fig. 1.c), which indicates the
need to strengthen green digital literacy programs in schools. This pattern indicates that
students' ecological behavior is more prominent in the personal and direct action aspects,
while the collaborative and digital environmental literacy dimensions still require
strengthening through community-based programs and the integration of social media as a
space for ecoliteracy sharing.

Analysis of the literary engagement variable (X:) indicates that students' interest in
environmental-themed literature is moderate with a positive trend. A total of 48% of
respondents (combined scores of 4 and 5) expressed interest in reading environmental stories
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or poetry, while 30% expressed an understanding of the human-nature relationship in literary
works (Fig. 1.d). Environmental literature reading activity in the past six months was
recorded at a moderate level, with 38% in the sufficient category and only 20% in the high
category. Further activities such as creating digital reading recommendation lists (21%
positive) and writing personal reflections (24% positive) remained relatively low, in line with
the finding that 43% of students had difficulty finding environmental literature appropriate
for their age and level. This pattern suggests that students' literary engagement is stronger in
the receptive (reading and understanding) than in the productive (writing and sharing)
aspects, necessitating school and teacher support in providing relevant reading resources and
training in environmental literature curation to deepen students' ecological literacy
experiences. Ecological literature education is stronger in the receptive aspects (reading and
understanding) than the productive aspects (writing and sharing). Therefore, school support
for eco-writing activities can deepen students' ecological literacy experiences.

3.2 Instrument Reliability and Correlation of Ecological Literacy Constructs
The ANOVA analysis showed significant differences between cases (F = 4.868),
indicating that participants' responses to the ecological literacy instrument items varied
significantly. The Intraclass Correlation Coefficient (ICC) value in Model 1 (individual
measure) was 0.2203 with a 95% confidence interval [0.056—0.734], indicating low reliability
among individual respondents. However, the ICC value for the average measure was 0.8357
[0.517-0.980], indicating high aggregate consistency when data were combined across items
or across raters. A similar pattern was found in Models 2 and 3, with average ICC values of
0.8286 and 0.7946, respectively, strengthening evidence that the instrument has good
reliability at the group level. Overall, these results confirm that the environmental literary
literacy instrument is suitable for further analysis, especially in an aggregate context.
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Fig. 2. Reliability and Inter-Construct Correlation Analysis of Ecological Literacy
Variables

The results of the correlation test (Figure 2) show a weak relationship between Ecological
Knowledge and Ecological Attitude (r = 0.11469), which indicates that conceptual
understanding has not directly influenced attitude formation. This is in line with Kousar et al
[12] findings that affective factors are important mediators between environmental
knowledge and action. In contrast, the relationship between Ecological Knowledge and
Ecological Behavior is quite strong (r = 0.8294), indicating that increased understanding
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encourages sustainable behavior, as confirmed by Zeng et al [13]. The moderate relationship
between Literary Engagement with Attitude (r = 0.34689) and Ecological Behavior (r =
0.4092) indicates that participation in environmental-themed literacy activities has
significant potential in strengthening ecological values and actions [13].

3.3 Structural Model of Environmental Literacy Based on SmartPLS Analysis

The path analysis results show that Ecological Knowledge (EC) has a positive effect on
Ecological Attitudes (EA) with a coefficient of B = 0.406, indicating that increased
environmental understanding strengthens students awareness and concern for nature. This is
consistent with the cognitive-affective interaction theory proposed by Faganel and Kovac
[14]. Ecological Attitudes (EA) also have a positive effect on Ecological Behavior (EB) (f =
0.441) and vice versa (B = 0.370), supporting the theory of the reciprocal relationship between
ecological awareness and action.

Furthermore, Ecological Attitudes (EA) have a significant effect on Literary Engagement
(LE) (B = 0.399), indicating that students with high ecological awareness are more active in
reading, writing, and sharing environmental-themed literary works [15]. The indicator
loading factor values ranged from 0.4-0.75, indicating good construct validity, with KE4
(“using reliable sources when searching for environmental reading”) as the strongest
indicator of Ecological Knowledge and SE1 (“literary reading fosters concern for nature”) as
the primary representative of Ecological Behavior.
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Fig. 3. Structural Model of Environmental Literacy Based on SmartPLS Analysis

A goodness-of-fit test showed an R? value of 0.475 for the Ecological Attitude variable and
0.566 for the Literary Engagement variable, resulting in a Q? of 0.75, indicating high
predictive relevance. This means that approximately 75% of the data variation can be
explained by the literature-based ecological literacy structural model, while the remaining
25% is influenced by factors outside the model. Overall, these results confirm that the
integration of ecological knowledge, ecological attitudes, and literary engagement strongly
contributes to the formation of students' ecological behavior and awareness through an
environmental literary literacy approach.

4 Conclusions
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The results of this study indicate that the integration of ecological knowledge, ecological
attitudes, and literary engagement forms a strong foundation for students' ecological
behavior. Good environmental knowledge increases ecological awareness and empathy,
which in turn encourages concrete actions in environmentally friendly activities. Literary
engagement through reading and reflecting on ecologically themed literature serves as an
affective bridge that strengthens the relationship between knowledge and behavior. The
resulting structural model has high predictive power (Q*> = 0.750), indicating that
environmental literary literacy can be an effective educational approach to foster sustainable
behavior among students. Thus, the integration of ecological and literary learning needs to
be further developed in the school curriculum to strengthen the ecoliteracy of the younger
generation.
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