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The aims of this study is to reveal the picture of pro-environmental education
in elementary school teacher education students. The research sample through
convenience sampling is 100 elementary school teacher training students of
Pakuan University. Qualitative research methods, descriptive approaches with
survey data collection techniques using questionnaire instruments and
multiple-choice question tests were used to determine the percentage of
students' pro-environmental literacy consisting of indicators of environmental
knowledge, cognitive skills, environmental attitudes and pro-environmental
behavior. The results of data processing and analysis showed that the
environmental education of primary school teacher education students (PGSD
students) was at a moderate level, the indicators of environmental knowledge
(78.3%), cognitive skills (63.3%) and pro-environmental behavior were at a
moderate level (65.6%), and attitudes towards knowledge were in the high
category with a percentage (81%). In addition, the percentage also shows
several sub-indicators with the highest percentage of environmental literacy,
including the sub-indicator of problem-solving knowledge, the environment
above the environmental literacy indicator, the sub-indicator has the ability to
plan activities to investigate environmental problems on the cognitive skills
indicator, the environmental assessment sub-indicator on the environmental
care attitude indicator and the eco-friendly consumption sub-indicator on the
pro-environmental behavior. The hope of most students is to expect more
activities on campus that combine academic learning with environmental
practices.
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Introduction

Environmental issues become a global concern that requires severe attention from
various parties, including educational institutions. Environmental education plays a vital part
in enhancing pro-environmental education, such as understanding and awareness in fostering
environmental behavior and skills to take action to support environmental sustainability

. The students’ level of environmental
education indicates strategic role in instilling pro-environmental values to young learners
from a young age, especially in elementary education prospective teachers. The values of
eco-spiritual education also act as an effort to strengthen pro-environmental attitudes early
on in elementary school . It also aligned with the
findings which highlighted the importance of raising environmental awareness among
students at the elementary or primary level of education

However, preliminary observation showed that pro-
environmental education among primary education students at one of the private universities
in Bogor requires further attention. These students tend to have theoretical awareness
regarding environmental issues, yet there is an imbalance between the actual practice and
participation in environmental conservation activities.

Furthermore, the inadequate integration of environmental issues within the curriculum
and insufficient support for the eco-friendly campus program is a challenge in and of itself.
The interview results with 10 elementary education prospective teachers revealed that the
students understood the importance of environmental issues but did not feel a lack of in-
depth learning in class. The students mentioned that they had low participation in
environmental activities due to the lack of free time or incentives, and they expressed a wish
for more campus activities that combined academic learning and environmental practices.

Raising public awareness regarding the importance of environmental conservation is
vital, as anti-environmentalism behavior or environmental degradation will harm the
community. Since the environment is an inseparable part of human life, increasing
awareness and respect for the environment can reduce environmental damage.
Environmental awareness, environmental literacy, and sustainable development in education
are interrelated concepts that form a critical foundation for cultivating responsible and
informed citizens. Environmental awareness refers to an individual's sensitivity and concern
for environmental issues, serving as the initial step toward deeper engagement

. This awareness, when developed through structured learning,
evolves into environmental literacy, which encompasses knowledge, skills, attitudes, and
behaviors needed to make informed decisions and take responsible actions for the
environment. Sustainable development in education integrates these components into
curricula and pedagogy, aiming to empower learners to contribute to environmental
sustainability through critical thinking, problem-solving, and proactive behavior. Thus,
enhancing environmental awareness and literacy among learners is essential for achieving
the goals of Education for Sustainable Development (ESD), ensuring that education not only
informs but also transforms societies toward a more sustainable future

According to the pro-environmental literacy theory, the ability of elementary
education prospective teacher to understand, analyze, and respond to environmental
problems is defined by key components identified by . The key
components include environmental knowledge, conceptual understanding of ecology,
awareness of environmental issues, and recognition of the complexity of natural systems.
Furthermore, environmental mindsets encompass environmental concern, conservation
motivation, ecological responsibility, environmental skills, analytical skills, and sustainable
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decision-making competencies. Emphasizesing eco-friendly practices through cognitive
dimensions such as critical thinking, problem-solving, and evaluation of ecological
information, as well as practical dimensions, concrete conservation actions, behavioral
change, and participation in the campus community

Previous studies on environmental literacy have widely explored the topic such as
investigating environmental literacy. However, they differed from research examining
environmental chemistry knowledge among elementary education prospective teachers and
elementary science teachers. Responsible environmental behavior has been encouraged
since childhood to promote maintaining and preserving the environment

. Environmental education in elementary schools has

been shown to be effective in fostering environmental learning and shaping pro-
environmental attitudes among students. Introducing environmental education from an early
age 1s a highly effective strategy for developing environmental awareness
Environmental education aims to foster environmentally conscious character through
learning science . The activities and programs implemented include
integrating learning activities through thematic approaches, having extracurricular programs
focusing on environmental management, and spreading environmental awareness through
school posters and short messages emphasizing the obligation to protect and preserve the
environment. Those integrating learning could be delivered by the approach which suitable
to enhance environmental awareness, such as STEM approach. Pro-environmental literacy
is developed through environmental awareness and literacy among students, mastery of
interactive multimedia literacy, active engagement in environmental education, and
implement STEM approach-based problem solving during the learning process for
elementary education prospective teacher

Environmental knowledge is a fundamental component of students’ environmental
education and a foundation for cognitive skills, attitudes, and responsible behavior towards
the environment . Primary
components of environmental education for students include environmental -care,
extracurricular learning, environmental awareness, and responsibility toward the
environment. These elements influence the development of environmentally conscious
character in prospective teachers, reflecting environmental care values

, shaping perspectives on addressing environmental issues and
promoting the prevention of environmental damage. It is crucial to foster a sustainable
environment (Education for Sustainable Development/ESD) by raising environmental
awareness, maintaining cleanliness, and cultivating a caring character for the environment
from an early educational stage. This concept has been widely recognized in environmental
education theory

This study aims to analyze the pro- env1r0nmental literacy level within the elementary
education prospective teacherand provide recommendations to enhance the quality of this
literacy through a holistic and comprehensive approach. This research presents novelty by
integrating a holistic approach in the development of pro-environmental literacy specifically
within the context of primary school teacher education, an area that has been relatively
underexplored in previous studies. The novelty of this research lies in its focus on building
environmental competence conceptually and practically for prospective teachers through a
transdisciplinary approach that links knowledge, attitudes, and concrete actions towards
sustainability issues. The significance of this research is very important, as prospective
teachers have a strategic role as agents of change in the future who can instill sustainability
values early on in their students. Thus, this research not only contributes to strengthening
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environmental education at the higher education level but also supports the achievement of
the Education for Sustainable Development (ESD) goals in the long term.

Method

This study utilizes an analytical descriptive research method. According to

, analytical research encompasses a range of statistical approaches, from basic
techniques to more sophisticated statistical test formulas. A key feature of this method is its
reliance on responses gathered from participants selected through random sampling,
followed by basic descriptive statistical analysis. This approach can be applied to both
quantitative and qualitative research

This study aims to employ a descriptive qualitative research design using a survey
method based on random sampling . The chosen survey approach seeks to
provide an overview of pro-environmental literacy within the research sample, building on
prior studies that examined students’ competencies in environmental education during
classroom learning.

The study was conducted in June 2024, targeting a population of elementary education
prospective teacher at Pakuan University in Bogor. The research sample consisted of 100
students enrolled in the second semester of the 2023/2024 academic year across classes 6A,
6B, 6C, and 6D who took environmental courses with STEM approaches. Details regarding
the number of respondents from each class are presented in Table 1.

Table 1. Research Subject

Class respondents Number (people/class) Sample
6A 32 27
6B 29 24
6C 28 24
6D 30 25
TOTAL 119 100

The survey method used in this research is explained in the diagram in Figure 1.

Online distribution
(Students from 6th
semester)

Preparing questionnaire
(google form)

Data processing based on
the determined indicators

Figure 1. Diagram of the survey for questionnaire development

The survey was conducted online using Google Forms to reach 100 respondents. The
environmental literacy questionnaire for elementary education prospective teacher at Pakuan
University was distributed through the Google Form, which was administered to 100
students of sixth-semester who was selected through a random sampling technique, where
respondents had completed course integrated with environmental education in the
Elementary Teacher Education study program at Pakuan University.

Data collection involved written tests and questionnaires, both designed as assessment
instruments to gather and describe data on environmental knowledge, attitudes, behaviors,
and learning environment characteristics based on . The written test used
multiple-choice questions to measure environmental knowledge and cognitive skills, while
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the questionnaire aimed to capture students’ pro-environmental attitudes and
environmentally conscious behaviors. The indicators for environmental education used in
the test instruments are cognitive skills assessment, environmental attitudes, and pro-
environmental behavior instruments, presented in Table 2.

Table 2. Environmental Literacy Indicators
Environmental literacy indicators Sub-indicators for environmental literacy
Environmental knowledge o Knowledge regarding the environmental ecology and the
condition of the surrounding environment;
e Knowledge regarding environmental pollution (including
analysis of its causes, impacts, and environmental changes);
e Comprehensive understanding of issues related to
environmental problems.
Cognitive skills ¢ Identifying environmental problems or hurdles;
e Addressing environmental issues;
Having the ability to plan investigative actions regarding
environmental issues.
Evaluative attitude towards the environment;
Cautious attitude towards the environment;
Environmental sensitivity;
Motivation and intention to act in solving environmental
problems.
Pro-environmental behavior (PEB) Taking responsibility for the environment based on green
consumerism in daily life, including transportation, consumerism,
recycling or waste reduction, and social behavior.

Environmental care attitude

The data collected from the multiple-choice tests and questionnaires consisted of 57
items: 11 questions measuring environmental knowledge, 12 questions assessing cognitive
skills, 18 statements regarding environmental care attitudes, and 16 statements on pro-
environmental behavior. The test and questionnaire were completed independently within a
60-minute time limit. Each multiple-choice item on environmental knowledge and cognitive
skills was scored as 1 for correct answers and O for incorrect answers. Meanwhile, the
environmental care attitude and pro-environmental behavior questionnaires were scored
using a Likert scale, with response options ranging from “strongly agree” to “strongly
disagree” and “always” to “never,” rated from 4 to 1, based on the statements related to
environmental care and pro-environmental behavior.

Upon completing the tests and questionnaires, data were collected and analyzed to
determine the levels of environmental knowledge, cognitive skills, pro-environmental
attitudes, and pro-environmental behavior among geography education students. The
categories for these levels can be seen in Table 3.

Table 3. Environmental Literacy Categories
Category — Score

Incicators Low Moderate High
1 Environmental knowledge 1-4 5-8 9-11
2 Cognitive skills 1-4 5-8 9-12
3 Environmental care attitude 18-35 36-54 55-72
4  Pro-environmental behavior 16-31 32-48 49-64

After analyzing the data based on the categorization of environmental literacy
indicators, the next step involved calculating the percentage of responses according to the
environmental education indicator categories using the following formula (1):

pP= 5 x 100% (1)

Where:
P : Percentage
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f: Number of students who agreed with the specific indicator category
N : Total number of respondents

The percentage formula was also used to determine the percentage for each sub-
indicator of the four environmental education indicators. Once the percentage results were
obtained, they were summarized and tabulated according to the category levels of each
environmental education indicator.

Results and Discussion

The findings of the study indicate that the overall proficiency in environmental
education amongst elementary school teacher education students at Pakuan University is
classified as relatively high. This assessment is based on the percentage distribution across
various environmental education indicators, which predominantly fall within the medium
and high categories. The development of this proficiency occurs each semester within a
structured learning framework, which is designed to convey moral messages promoting
environmental conscious behavior and a pro-environmental mindset without imposing
obligations . The percentage results for each environmental education indicator
are exemplified in the Table 4, with data derived from specific environmental pro-literacy
criteria.

Table 4. Environmental Literacy Results

Class respondents Enl::(;:;g:i;ztal E:a‘;l:(:::;:f:iteal Cognitive skills PEB
6A 80% 82% 92% 90%
80% 82% 98% 92%
81% 80% 100% 92%
80% 70% 100% 98%
6B 90% 82% 98% 92%
92% 79% 90% 90%
98% 80% 81% 80%
96% 83% 80% 90%
6C 68% 80% 67% 1%
85% 79% 80% 83%

90% 80% 100% 100%
80% 81% 85% 88%

A random sample of data was collected from 100 respondents divided into 12 groups,
who either responded or did not respond through the provided Google Form link. According
to the theory of planned behavior , pro-environmental behavior is influenced
not only by individual intentions but also by social norms and perceived behavior control.
In this context, universities are expected to create a supportive environment and provide an
adequate curriculum to enhance students’ environmental education. Preliminary
observations reveal that while elementary school teacher education students at Pakuan
University possess sufficient theoretical knowledge, their participation in environmental
activities remains limited.

Indicators of environmental knowledge, cognitive skills, and pro-environmental
behavior amongst sixth-semester elementary education prospective teachers were found to
be at an average level, while environmental concern indicators were at a high level. These
findings align with previous research conducted by , which highlighted
that the environment serves as a space for daily activities and environmental literacy
implemented in social studies. However, environmental degradation persists due to the
negative impacts of human activities, despite awareness of the importance of environmental
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preservation. One approach to addressing this issue is through education that integrates
cognitive, attitudinal, and motor skills to promote sustainable environmental development.

While environmental education can be integrated into school and university curricula
to foster environmentally responsible character development
However, there remains a weak correlation between environmental knowledge and
environmental awareness . Nevertheless, elementary school teacher
education students at Pakuan University demonstrate a high percentage of environmental
awareness. This can be attributed to experiences, integrated program activities within
lectures, and participation in Guseda student association program Milampah [lmu. This
program involves direct community and environmental engagement, such as establishing
community libraries and organizing food-sharing events. These activities play a pivotal role
in shaping environmental awareness as part of students’ character development, particularly
amongst elementary school teacher students who are encouraged to care for their
surroundings. Adolescents naturally grow their self-concept and environmental knowledge
in alignment with caring attitudes toward their environment

Therefore, the moderate level of pro-environmental behavior amongst students is
influenced by their environmental knowledge, reflecting the symmetrical relationship
between these two variables . Social motivation also significantly
impacts pro-environmental behavior, such as reducing the use of single-use plastics. This
behavior is rooted in understanding the environmental knowledge and concern, which serves
as a foundation for individuals to preserve nature and mitigate environmental problems

Based on the acquired data, the overall environmental concern amongst elementary
education prospective teachers is reasonably moderate. Their interaction with the
environment further reinforces this behavior. Integrating a STEM (Science, Technology,
Engineering, and Mathematics) approach in learning is particularly relevant in preparing
students for the challenges of the industrial revolution 4.0 . Furthermore,
STEM-based learning positively impacts students’ outcomes, particularly in the context of
alternative energy. So that, this indicates a positive influence of the STEM approach on both
teachers and students, especially in experimental class. Thus, the students’ also has
environmental awareness and literacy in positive way

Environmental literacy is a foundational ability shaped by early exposure to
environmental education within the family. It is crucial for individuals to develop
environmental literacy as part of their education to enhance environmental knowledge,
cognitive skills, attitudes, and pro-environmental behavior. The objectives of environmental
education extend beyond individuals to encompass broader community groups

Environmental education aims to promote
environmental awareness among all living beings

Environmental literacy consists of four main indicators, each encompassmg specific
sub-indicators. For instance, environmental knowledge is divided into three levels of
understanding. For elementary school teacher education students, environmental education
includes knowledge about environmental pollution, impact analysis, and strategies to
address environmental issues. The percentage responses for each sub-indicator of
environmental knowledge amongst elementary school teacher education students are
presented in Table 5.
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Table 5. Percentage of Environmental Knowledge Sub-indicators

1 o
Environmental Sub-indicators for environmental literacy Answers (%)

literacy indicator Yes No
Environmental Knowledge regarding the environmental 56.1 45.9
knowledge ecology and the condition of the surrounding
environment.
Knowledge regarding environmental pollution 66.5 53.7

(including analysis of its causes, impacts, and

environmental changes.

Comprehensive understanding of issues 77.6 29.4
related to environmental problems.

In the environmental knowledge indicator, key topics include the growth of
environmental knowledge, learning activities, and outcomes through the STEM approach,
Earth and Space Sciences, as well as the scientific approach. Additionally, the role and
function of an individual’s environment knowledge in managing environmental degradation
effectively within their surroundings are highlighted . Amongst the sub-
indicators of environmental knowledge, the highest percentage, 77.6%, pertains to students’
problem-solving knowledge related to environmental issues. This is followed by knowledge
about environmental pollution, encompassing the analysis of causes, impacts, and
environmental damage, with a percentage of 66.5%, and knowledge about the environment
and its conditions at 56.1%. These findings suggest that geography education students have
a significant understanding of environmental knowledge components within the framework
of environmental literacy. The teaching process plays a critical role in fostering
environmental knowledge, particularly through investigative learning that explores
environmental phenomena and challenges. This approach enables students to comprehend
local environmental issues and devise effective alternative solutions promptly.

Furthermore, the cognitive skills indicator comprises three sub-indicators, these sub-
indicators are: the ability to identify environmental issues or problems; the ability to analyze
these issues, and; the ability to plan actions to investigate and address environmental
problems. These sub-indicators are utilized to determine the level of cognitive skills amongst
geography education students. The percentages of these three sub-indicators of cognitive
skills are presented in Table 6.

Table 6. Percentage of Environmental Knowledge Sub-indicators

1 (1)
Environmental Sub-indicators for environmental literacy Answers (%)

literacy indicator Yes No
Cognitive skills Identifying environmental problems or hurdles. 58 48

Addressing environmental issues. 65.2 38.8

Having the ability to plan investigative actions 66.4 38.2

regarding environmental issues.

The skills of identifying, analyzing, and planning actions to investigate environmental
issues are recognized as mental activities within the cognitive (internal). The cognitive
domain encompasses various mental processes such as thinking, understanding, and problem
identification . Amongst elementary education prospective teachers, the
ability to plan actions for investigating environmental issues and analyze environmental
problems is reflected in their performance, with 66.4% and 65.2% of answers correct,
respectively. The ability to identify environmental issues is slightly lower, with 58% of
questions answered correctly. These percentages represent the cognitive skills of elementary
school teacher education students and highlight their capacity to address environmental
problems effectively.

The findings emphasize the interconnectedness of elementary school teacher education
teachings, which not only enhances students’ environmental awareness and knowledge, but
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also develops their cognitive skills, a fundamental component of their competencies.
Environmental education fosters both environmental literacy and the cognitive skills
required for analyzing environmental issues
The environmental literacy indicator, particularly env1r0nmental awareness, plays a
vital role in measuring students’ literacy level concerning the environment. This is supported
by comparative studies that show significant differences in environmental education
outcomes and awareness between Adiwiyata and non-Adiwiyata programs
. Higher-order thinking skills at the tertiary level are cultivated through learning
competen01es that emphasize critical and analytical thinking
Environmental awareness can be shaped by various factors, including programs such as
Adiwiyata, which promote environmental literacy and awareness. Environmental elements,
conditions, and personal values as well as individual characters also contribute to fostering
environmental awareness. This awareness is further reinforced through environmental-based
learning activities on topics such as pollution
. Developing an individual with environment awareness involves
demonstrating literacy and sensitivity through practical actions such as cleaning and
participating in reforestation
. The percentages for the sub-indicators of environment awareness amongst elementary
school teacher education students are presented in Table 7.

Table 7. The percentages for the sub-indicators of environmental awareness

[1)
Sub-indicators for environmental care Answer (%)
. Strongly Somewhat .
attitude Agree Disagree
agree agree
Evaluative attitude towards the environment. 58.2 34.8 56.8 66.1
Cautious attitude towards the environment. 58.2 55.3 66.5 56.7
Environmental sensitivity. 33.6 56.2 45.6 343
Motivation and intention to act in solving 45.6 56.6 67.8 56.4

environmental problems.

Based on the table above, it can be concluded that the evaluative and environmental
sensitivity behavior sub-indicators show a high percentage of 58.2% and 55.3% of
respondents chose “agree” to support the statement of being environmentally-attentive,
respectively. The sub-indicator for motivation and intention to address environmental
problems shows that 45.6% of respondents selected “strongly agree,” highlighting their
commitment to fostering an environmental-care attitude.

The result indicates that the elementary school teacher education students in this
program demonstrate an ability to enhance attentiveness and sensitivity as well as motivation
in addressing environmental issues, in alignment with the concept of environmental
awareness. This result also supports the objectives of elementary school teacher education
learning, which aims to improve attitudes and environmental awareness among students,
regardless of gender . Environmental education indicators are utilized
to assess achievements in attitudes, behaviors, awareness, concern, and environmental
friendliness, both globally and within specific communities

Environmental literacy and pro-environmental behavior reflect an 1nd1v1dual S
capacity to actively participate in addressing environmental challenges

. Pro-environmental behavior is characterized by environmentally friendly actions,
awareness, and character development through various experiences. The implementation of
environmentally friendly behaviors, such as reducing fuel consumption, using sustainable
transportation, engaging in recycling, and participating in skill-building activities, requires
early awareness to foster concern for the environment. These activities align with the concept
of green consumerism. Green consumerism can be integrated into independent curricula
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through PS5 learning models, where environmentally conscious consumer practices
contribute to pro-environmental behaviors in daily life

Environmentally friendly consumer activities are connected to learning components,
such as educational materials, and emphasize pro-environmental behaviors in everyday life.
These behaviors are reflected in five sub-indicators: transportation, consumerism, recycling
activities, environmentally conscious perspectives, and social behaviors

. Additionally, pro-environmental behavior can be promoted
through energy-efficient practices in green building designs, which positively impact
residents and the surrounding environment. These activities align with the three main pillars
of sustainable development: environmental improvement, economic quality, and social well-
being . The percentage distribution of the five sub-indicators of pro-
environmental behavior among PGSD students at Pakuan University is presented in Table
8.

Table 7. The percentages for the sub-indicators of environmental awareness

Sub-indicators for the pro-environmental Answer (%)
behavior based on green consumerism Always Often Once Never
Transportation 14 19.9 50.7 15.4
Consumerism 14.3 249 389 219
Recycling and waste reduction (3R) 329 44.8 154 6.9
Social behavior 14 26 35 25

Based on Table 8, the sub-indicator of recycling or waste reduction activities emerges
as the activity most frequently and consistently carried out in daily life. In contrast, the sub-
indicator of transportation, such as the use of non-motorized vehicles like walking or cycling
to campus, has the highest percentage in the “often” response category.

The prevalent use of private vehicle transportation amongst elementary school teacher
education students may be influenced by several factors, including travel time, distance,
costs, and the frequency of mode shifts in transportation . The behavior
of addressing social studies issues, which enhances elementary education prospective
teachers’ environmental sensitivity. However, the percentage of environmentally friendly
activities remains low, as indicated by the sub-indicators of pro-environmental behavior
based on green consumerism among education students. This reflects a need to cultivate pro-
environmental behavior within elementary education prospective teachers, as it serves as a
foundation for humanistic environmental education. Such education fosters responsible,
environmentally friendly actions and the ability to independently protect and preserve the
environment .

The formation of environmental awareness enables individuals to develop sensitivity
to their surrounding environmental conditions, which is often influenced by the values
instilled by parents and family members . This is exemplified by the
implementation of environmental character education in elementary schools

. The relatively low percentage of various pro-environmental behavior sub-indicators
amongst elementary school teacher education students presents a challenge for the
elementary school teacher education study program at Pakuan University. Addressing this
challenge is essential to fostering a sense of environmental responsibility and enhancing pro-
environmental literacy. Efforts to cultivate pro-environmental behavior amongst elementary
school teacher education students should include diverse teaching and learning programs.
The enthusiasm of elementary education prospective teachers is integral to higher
education’s broader role in guiding individuals toward greater social and environmental
awareness. Such initiatives are critical for shaping students into environmentally conscious
individuals who contribute positively to sustainable development goals.
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Conclusion

Based on the research findings, it can be inferred that the overall percentage of
environmental education literacy among elementary education prospective falls within the
moderate category. Specifically, the environmental knowledge indicator reached 78.3%,
cognitive skills 63.3%, and pro-environmental behavior 65.6%, while the environmental-
care attitude indicator was categorized as high at 81%. Meanwhile, within the pro-
environmental behavior sub-indicator based on green consumerism, the sub-indicator of
natural resource conservation has the highest percentage. Moreover, several steps can be
taken. These indicate that three environmental education indicators among PGSD students,
namely environmental knowledge, cognitive skills, and pro-environmental behavior—are
still not optimal. Therefore, it is advised to implement innovative and creative learning
processes that use the environment as a learning resource. This method aims to improve
students’ environmental knowledge and cognitive skills. Enhancing environmental
knowledge will, in turn, positively affect the pro-environmental behavior of PGSD students.
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