
14 (2) (2025) 417-426

Unnes Science Education Journal
Accredited Sinta 2

https://journal.unnes.ac.id/journals/usej

Identification of Sustainable Environmental Literacy Needs as A Ba-
sis for Developing SDGs-Based Instruments

Erna Noor Savitri, Sudarmin Sudarmin, Murbangun Nuswowati, Sigit Saptono 

DOI: http://dx.doi.org/10.15294/usej.v13i1.25567

Universitas Negeri Semarang, Indonesia 

Abstract
Sustainable environmental literacy is an important competency in supporting the 
achievement of  the Sustainable Development Goals (SDGs), especially for pro-
spective science teacher students. This study aims to identify the need for sustain-
able environmental literacy as a basis for developing measurement instruments 
that are relevant to the context of  education and global environmental challenges. 
This study uses a descriptive approach by compiling indicators based on cognitive, 
affective, and psychomotor dimensions, and considering aspects of  social aware-
ness and real action. The results of  the analysis show a gap between students’ pro-
environmental knowledge and attitudes and their actual behavior in everyday life. 
This finding emphasizes the importance of  instruments that are able to describe 
environmental literacy conditions holistically to support transformative education 
and form agents of  change who care about environmental sustainability.
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Lathifah (2024), using the ELAMt instrument re-
vealed significant gains in knowledge. However, 
affective and behavioral domains remain lacking, 
indicating that existing tools may not fully cap-
ture the holistic aspects of  sustainable literacy.

Meanwhile, innovations such as develop-
ing environmental literacy knowledge models 
and fuzzy evaluation methods have been ex-
plored (Huang & Te Hsin, 2023), but their in-
tegration into pre-service teacher education re-
mains limited. Furthermore, curriculum models 
like zero-waste education for prospective madra-
sah teachers (Widayanti & Widyawati, 2024) and 
environmental-based teacher training (Amin & 
Maritasari, 2023) demonstrate some success in 
improving knowledge and attitudes, yet behavio-
ral changes have not shown significant progress.

A growing area of  concern is insufficient 
emphasis on low-carbon literacy. Yuliyanto & 
Rahmawati (2025) found that although prospec-
tive teachers recognize importance of  reducing 
CO

2
 emissions, they have misunderstandings 

about energy use and a lack of  confidence in ap-
plying low-carbon practices. While positive cor-
relations among cognitive, affective, and psycho-
motor domains exist, weak connection between 
knowledge and behavior suggests an urgent need 
improved conceptual understanding and quanti-
tative literacy in evaluating carbon footprints.

Addressing these challenges calls for in-
strument development that captures the full 
scope of  sustainable environmental literacy. Mis-
bah (2024) and Fatimah et al. (2024) emphasize 
that sustainability literacy must be integrated into 
lesson planning through reflective pedagogy and 
professional training. Pérez-Martín & Esquivel-
Martín (2024), confirmed that sustainability-
competency-based teacher training has long-term 
effects on students’ attitudes. Similarly, Rieck-
mann & Barth (2022) argue for a transdiscipli-
nary approach in teacher curricula to promote 
ecological awareness.

However, current instruments often lack 
contextual sensitivity and multidimensional con-
structs. Seo et al. (2023) emphasize the impor-
tance of  culturally adapted instruments to close 
the gap between environmental knowledge and 
action. Szczytko et al. (2019) proposed a vali-
dated tool incorporating cognitive, affective, and 
conative dimensions, while Perez-Rodriguez et 
al. (2017) examined the use of  Likert scales for 
capturing environmental attitudes. However, 
these instruments are rarely adapted to local edu-
cational practices in Indonesia.

Additionally, Dada et al. (2017) and Yang 
& Wang (2025) found that emotional involve-
ment and direct experiences in nature are critical 

INTRODUCTION

Environmental issues have emerged as 
global concerns due to escalating ecosystem deg-
radation and climate change that threaten the 
sustainability of  life on Earth. In response, the 
Sustainable Development Goals (SDGs) empha-
size the importance of  collective action, primarily 
through education, to address these challenges. 
One key strategy to support the SDGs agenda is 
through strengthening sustainable environmental 
literacy, which includes knowledge, awareness, 
skills, and attitudes needed to act pro-environ-
mentally (Escoz-Roldán et al., 2020; Tharasook 
et al., 2020; Yadav et al., 2021).

In Indonesia, research on environmen-
tal literacy has attempted to understand public 
awareness and behavior toward environmental 
issues. Studies show diversity in teaching tech-
niques, methodological approaches, and research 
designs, indicating an interdisciplinary under-
standing of  environmental literacy (Faizah, 2020; 
Fakhriyah et al., 2024; Hermawan et al., 2024; 
Hnatyuk et al., 2024). However, the publication 
trends are inconsistent, and the research findings 
are varied, demonstrating the need for more com-
prehensive and contextual approaches.

Despite efforts, environmental literacy de-
velopment remains suboptimal. Hermawan et al., 
(2022) found that high school students in Den-
pasar scored high in knowledge and cognitive 
skills but only moderate in attitudes and behavior. 
Although a significant relationship was observed 
between knowledge and skills, and between atti-
tudes and behavior, there was no correlation be-
tween knowledge and attitudes, suggesting that 
increasing knowledge alone does not guarantee 
pro-environmental behavior. This gap is rein-
forced by Liang et al. (2018), who emphasized the 
disconnection between cognitive dimensions and 
actual behavior, highlighting the need for a mul-
tidimensional approach to environmental literacy 
measurement. Veisi et al., (2019) also stressed the 
role of  affective components in bridging this gap, 
while the KAASPA framework introduced evalu-
ative and participatory dimensions, though it re-
mains underutilized in contextual assessments.

The challenges extend to the higher edu-
cation context, particularly in preparing future 
teachers. Roshayanti et al. (2020) showed that 
multi-level strategies curriculum integration, 
campus initiatives, and institutional commitment 
that effectively cultivate sustainable values and 
encourage active student participation. Nonethe-
less, current teacher education programs still fail 
to equip prospective teachers with comprehen-
sive environmental literacy. Studies by Marlina & 
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for forming sustainable behaviors, reinforcing the 
importance of  affective components in literacy 
assessment. Active learning models that connect 
students with real environmental actions such as 
recycling, water conservation, and tree planting 
have strengthened internal motivation and envi-
ronmental responsibility.

In science education, Gheith (2019) and  
Handayani & Triyanto (2022) suggest that inte-
grating environmental issues into science cur-
ricula enhances students’ understanding of  the 
relevance of  science to real-world problems, yet 
many prospective teachers still struggle with criti-
cal thinking skills. Walshe & Tait (2019) demon-
strated that project-based and self-reflective learn-
ing significantly improve the internalization of  
sustainability values.

Given these findings, prospective science 
teachers are strategically positioned as future 
agents of  change. Their readiness integrate global 
environmental challenges such as pollution, cli-
mate change, and biodiversity loss into learning 
designs is essential for promoting SDGs. Howev-
er, current instruments are often fragmented and 
fail to assess sustainable environmental literacy 
comprehensively across cognitive, affective, psy-
chomotor, social, and global awareness domains.

The scientific novelty of  this study lies in 
identifying the urgent need for a comprehensive, 
contextual, and multidimensional instrument to 
measure sustainable environmental literacy in 
prospective science teachers. While numerous 
studies have assessed environmental literacy, few 
offer an integrative measurement model that re-
flects educational realities and sustainable devel-
opment goals. This research thus marks a foun-
dational step toward designing a theoretical and 
empirical instrument that aligns with SDGs prin-
ciples and supports the development of  future ed-
ucators capable of  fostering sustainable behaviors 
in the next generation.

METHOD 

The research was conducted at the Facul-
ty of  Mathematics and Natural Sciences (FMI-
PA) Semarang State University and the Faculty 
of  Tarbiyah and Teacher Training UIN Salatiga 
in the even semester of  the 2023/2024 academic 
year. The subjects of  the research were 2nd semes-
ter students in Science Education Study Program 
from two different universities. A total of  140 stu-
dents were given a closed questionnaire related 
to sustainable environmental literacy consisting 
of  20 questions. The compilation and analysis of  
questionnaire questions that describe twelve in-
dicators of  aspects of  sustainable environmental 

literacy. The initial instrument consisted of  four 
main parts: knowledge and understanding, dai-
ly habits, attitudes and actions, and socio-global 
awareness. The questionnaire tested used a dicho-
tomous scale with two categories so that the data 
obtained was dichotomous data had been tested 
for validity and reliability. The questions asked 
were made as positive and negative questions. 
Sustainable Environmental Literacy indicators 
as Basis for Developing SDGs-Based Instruments 
used in research are presented in Table 1.

Table 1. Sustainable Environmental Literacy In-
dicators

Aspect Indicators

Knowledge of  
Environmental 
Processes and 
Systems

1. Identifies causes of  
climate change and en-
vironmental degradation

2. Understands environ-
mental pollution caused 
by human activities

3. Understands role renew-
able energy in environ-
mental sustainability

Environmental 
awareness and 
sensitivity

4. Demonstrates environ-
mentally friendly con-
sumption habits

5. Demonstrates energy 
and resource-saving 
behavior

6. Evaluates environ-
mentally harmful daily 
transportation habits

Decision-mak-
ing attitudes 
toward 
environmental 
issues

7. Supports active partici-
pation in community 
environmental programs

8. Shows concern for 
environmental health in 
personal choices

9. Reflects consideration 
in everyday personal 
decisions

Engagement 
in responsible 
environmental 
behavior

10. Supports integration of  
environmental values 
into early education

11. Demonstrates awareness 
of  global environmental 
issues

12. Understands the role of  
individual responsibility 
in sustainability
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This study employed a qualitative descrip-
tive approach, aiming to explore patterns of  envi-
ronmental literacy without statistical hypothesis 
testing. The data analysis was conducted using 
descriptive statistics, in which the frequency and 
percentage of  each item response were calcula-
ted. These frequencies were then grouped based 
on the four literacy dimensions, and the results 
were visualized through graphs and tables to 
highlight response trends.

The interpretation of  data was carried 
out qualitatively by examining the patterns and 
discrepancies between students’ responses across 
different dimensions, particularly focusing on 
identifying gaps between cognitive understan-
ding and behavioral expression. This analysis 
was intended to provide a holistic picture of  the 
students’ sustainable environmental literacy and 
its implications for curriculum development.   To 
systematically describe the stages carried out in 
this research, the following research method flow 
diagram is presented in Figure 1, which shows 
the steps starting from determining the location 
and subject, to the data analysis and interpreta-
tion process.

Figure 1. Flowchart of  Environmental Literacy 
Research Stages for Prospective Science Teachers

RESULT AND DISCUSSION

The study used a questionnaire consisting 
of  20 questions and covering four aspects of  sus-
tainable environmental literacy, namely know-
ledge and understanding, daily habits, attitudes 
and actions, and social and global awareness. 
The distribution of  questions in the questionnaire 
based on aspects of  sustainable environmental li-
teracy can be seen in Table 2.

The study was conducted by analyzing the 
need for sustainable environmental literacy in dif-
ferent study programs and universities. However, 
this study was not limited and did not differen-
tiate the results of  the analysis of  the two study 
programs. The study focused on the need for sus-
tainable environmental literacy at tertiary level.

Table 2. Distribution of  Statements in the Sus-
tainable Environmental Literacy Questionnaire

Indicator Questionnaire Statement Item 

1 Climate change is caused by 
human activities such as the 
burning of  fossil fuels.

1

I am familiar with the term 
greenhouse effect.

2

2 I know that plastic-based prod-
ucts are difficult to decompose 
and pollute the environment.

3

I understand the importance of  
water conservation in maintain-
ing the ecosystem.

4

3 I know that renewable energy, 
such as solar power, can reduce 
pollution.

5

4 I use eco-friendly products, such 
as cloth shopping bags, in my 
daily activities.

6

I reduce water usage by turning 
off  the tap when not in use.

7

5 I do not separate waste by type 
(organic and inorganic).

8

I leave the lights on when I sleep. 9

6 I use private vehicles more often 
than public transportation.

10

7 I support the greening movement 
or tree planting in my neighbor-
hood.

11

I participate in environmental 
cleaning activities such as mu-
tual cooperation.

12

8 I am not interested in environ-
mental activities or campaigns.

13

I don't really care whether the 
products I buy contain chemicals 
that are harmful to the environ-
ment or not.

14

9 I prefer to use tissues rather than 
bring my own handkerchief.

15

10 I agree that environmental 
education should be taught at an 
early age.

16

I support government policies to 
reduce carbon emissions.

17

11 I feel it is important to stay up to 
date with news about the envi-
ronment and climate change.

18

I recognize that my everyday ac-
tions impact the global environ-
ment.

19

12 I believe that individual actions 
have little impact on environ-
mental sustainability.

20
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The results were obtained from a questi-
onnaire that could measure sustainable environ-
mental literacy and were analyzed descriptively. 
The questions asked in the questionnaire were 
made as positive and negative questions. The re-
sults of  the analysis of  sustainable environmental 
literacy are presented in Figure 2.

Figure 2. Results of  Sustainable Environmental 
Literacy Needs Analysis

The results of  the needs analysis in Figure 
2 show that prospective science teacher students 
generally have a high level of  awareness of  en-
vironmental issues, especially understanding 
the effects of  fossil fuel use (1), the greenhouse 
effect (2), the importance of  water conservation 
(4) and the use of  renewable energy (5). Students 
are also aware of  the dangers of  using plastic pro-
ducts that are difficult to decompose and pollute 
the environment (3). Positive responses were also 
given regarding the importance of  environmen-
tal education from an early age (16), government 
policies that reduce carbon emissions (questions), 
and greening activities such as planting trees (11). 
Students are aware that human actions will affect 
the condition of  the earth and support govern-
ment and organizational efforts to reduce envi-
ronmental damage. 

However, high awareness of  these issues 
has not been achieved, and appropriate actions 
have not been taken. Many students are aware 
of  the importance of  water and energy conser-
vation, but not many have implemented the habit 
of  turning off  the water tap when not in use (7) 
or reducing energy use by turning off  the lights 
when sleeping (9). Students also understand the 
importance of  separating waste based on type (or-
ganic and inorganic), but many do not implement 
this habit (8). Students tend to prefer using tissues 
rather than carrying their own handkerchiefs (15) 
and use private vehicles more often than public 
transportation (10).

Prospective science teacher students pos-
sess a high level of  environmental literacy re-
garding various environmental issues, which is 
not fully reflected in their daily actions. The gap 
between theoretical understanding and actual 
practice must be addressed through continuous 
environmental literacy development integrated 
into learning, so prospective science teachers un-
derstand environmental issues. They can change 
environmentally conscious behaviors and habits 
in their daily lives. This finding emphasizes the 
importance of  instruments that can holistically 
describe environmental literacy to support trans-
formative education and develop agents of  chan-
ge who care about environmental sustainability.

Although prospective science teacher stu-
dents understand environmental issues, this is not 
fully reflected in their daily actions. This pheno-
menon is the environmental attitude-behavior 
gap, the difference between environmental at-
titudes or knowledge and actual behavior (Mar-
cinkowski & Reid, 2019). Liobikiene & Poškus 
(2019) state that environmental knowledge alone 
cannot drive environmentally conscious behavio-
ral change. This gap is influenced by various inte-
racting internal and external factors. One of  the 
leading causes is the predominantly cognitive ap-
proach to environmental education, which fails 
to address the affective and psychomotor aspects 
in a balanced way.

Cai et al. (2025) and Zhang & Cao (2025) 
found that affective dimensions, such as environ-
mental sensitivity and concern, are important 
mediators in the formation of  pro-environmental 
behavior. Environmental education that focuses 
too much on cognitive aspects without addres-
sing the affective and conative dimensions risks 
failing to internalize sustainability values. Leite 
(2024) also states that environmental education, 
particularly in climate change, requires a holistic 
transformation of  the curriculum, pedagogy, and 
assessment system to address students’ affective 
and ethical domains.

Furthermore, a lack of  direct experience 
with nature also contributes to students’ weak 
emotional connection to environmental issues, 
which results in low motivation to act. Baierl et 
al. (2022) state that informal experiences and 
direct interaction with nature can significant-
ly increase emotional engagement and positive 
attitudes toward the environment. Without the-
se real-world experiences, understanding envi-
ronmental concepts often becomes abstract and 
disconnected from the context of  everyday life. 
Therefore, educational interventions that are ref-
lective, project-based, and prioritize direct inter-
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action with real-world environments are essential 
to bridge the gap between knowledge and action.  

Direct interaction and experience with 
the environment are important in shaping pro-
environmental attitudes and behaviors (Baierl et 
al., 2022). External barriers such as limited faci-
lities and unsupportive social norms also prevent 
students from implementing environmentally 
conscious behavior. External factors play an im-
portant role in environmental behavior (Kirsten 
& Biyase, 2025). Therefore, it is necessary to de-
velop a holistic environmental literacy evaluation 
instrument to address the gap. Comprehensive 
measuring instruments to support effective envi-
ronmental education are important (Hamidah, 
2024; Hastuti et al., 2020). 

Comprehensive measuring instruments to 
support effective environmental education are 
very important because environmental literacy 
not only covers aspects of  knowledge but also 
includes attitudes, values, and behaviors that sup-
port sustainability. Without holistic measuring 
instruments, evaluations of  the effectiveness of  
environmental learning will tend to be biased to-
wards the cognitive dimension alone and ignore 
the affective and conative dimensions, which are 
more decisive for real behavioral changes. 

Good measuring instruments must be 
able to capture the entire spectrum of  sustaina-
bility competencies. Instruments that only focus 
on conceptual understanding are not enough to 
describe an individual’s readiness to become an 
agent of  change in environmental issues. There-
fore, the development of  valid, reliable, and mul-
tidimensional measuring instruments is a strate-
gic step in forming prospective science teacher 
students who are not only intellectually aware but 
also moved to act in real ways for environmental 
sustainability.

Strengthening sustainable environmental 
literacy through integrative learning is urgently 
needed. Integration of  environmental literacy in 
science learning has been shown to increase stu-
dents’ awareness and pro-environmental attitu-
des. Character education based on environmental 
literacy in science learning can shape students’ 
environmental attitudes (Rismawati et al., 2025). 
The development of  instruments that measure 
the dimensions of  knowledge, concern, ethics, 
action skills, and reflection is a strategic step to 
assess and direct student behavior. This effort is 
expected to form prospective science teachers 
who not only understand environmental issues 
but also become role models in real actions that 
support sustainability.  

However, strengthening environmental li-

teracy is not only determined by students’ inter-
nal factors. However, it is also influenced by va-
rious external factors, such as the availability of  
supporting facilities, school culture, social norms, 
and family environment. Kirsten and Biyase 
(2025) emphasized that external obstacles, such 
as limited facilities and non-conformity with so-
cial norms, inhibit students’ pro-environmental 
behavior. Additionally, Baierl et al. (2022) stated 
that direct interaction with nature and support 
from the surrounding environment can trigger 
changes in attitudes and strengthen students’ 
emotional involvement in environmental issues. 
Therefore, strengthening environmental literacy 
must be holistic, involving a supportive learning 
environment and collaboration between schools, 
families, and communities.

The development of  instruments that me-
asure the dimensions of  knowledge, concern, et-
hics, action skills, and reflection is a strategic step 
to assess and direct student behavior. This effort 
is expected to form prospective science teachers 
who not only understand environmental issues 
but also become role models in real actions that 
support sustainability. This is important because 
teachers have a central role in shaping students’ 
mindsets and habits towards the environment. 
Through integrative learning and assessments 
that reflect cognitive, affective, and conative as-
pects, prospective teacher students can be di-
rected to internalize sustainability values in eve-
ryday life. 

Comprehensive instruments also help edu-
cators identify areas that still need strengthening 
so that the learning process can be designed in a 
more targeted manner. Thus, sustainable environ-
mental literacy is not only a conceptual discourse 
but actually encourages real behavioral changes 
that have a positive impact on the environment 
and society. The development of  instruments that 
measure the dimensions of  knowledge, concern, 
ethics, action skills, and reflection is a strategic 
step to assess and direct student behavior. This 
effort is expected to form prospective science te-
achers who not only understand environmental 
issues but also become role models in real actions 
that support sustainability. 

This is important because teachers have 
a central role in shaping students’ mindsets and 
habits towards the environment. Through integ-
rative learning and assessments that reflect cog-
nitive, affective, and conative aspects, prospective 
teacher students can be directed to internalize 
sustainability values in everyday life. Compre-
hensive instruments also help educators identify 
areas that still need strengthening so that the lear-
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ning process can be designed in a more targeted 
manner. Thus, sustainable environmental literacy 
is not only a conceptual discourse but also encou-
rages real behavioral changes that have a positive 
impact on the environment and society.

Strengthening sustainable environmental 
literacy through instruments that cover dimen-
sions of  knowledge to reflection has a strategic 
contribution to supporting the Sustainable De-
velopment Goals (SDGs), especially SDG 13 
(Addressing Climate Change) and SDG 15 (Pro-
tecting Terrestrial Ecosystems). Students, as pros-
pective educators, are expected not only to under-
stand scientific concepts related to climate change 
and biodiversity but also to be able to translate 
them into actions that encourage conservation 
and mitigation. Research by  Husamah et al., 
2022 shows that the integration of  environmen-
tal literacy in real project-based science learning, 
such as citizen science, can increase students’ 
awareness and involvement in environmental is-
sues that are in line with the SDGs targets. 

Instruments that comprehensively measu-
re literacy dimensions function as tools in map-
ping individual contributions to achieving the 
SDGs, especially in the context of  education and 
community involvement   (Sandoval-Hernández 
& Carrasco, 2020). Furthermore, reflection skills 
measured through sustainable environmental li-
teracy instruments are essential to support ethical 
and environmentally responsible decision-ma-
king, which is in line with the principles of  the 
SDGs. The ability to reflect on personal actions 
and values in the context of  sustainability allows 
students to build critical awareness of  the ecologi-
cal consequences of  their life choices.

According to Szczytko et al. (2019), lear-
ning that emphasizes transformation and self-ref-
lection is key to shaping future educators who are 
oriented toward sustainability. In the context of  
teacher education, this is an important foundati-
on for shaping the character of  educators who are 
not only academically competent but also com-
mitted to the values of  sustainability. Therefore, 
the development of  instruments that are aligned 
with the goals of  SDG 4 (Quality Education) is 
an integral part of  the transformative education 
strategy to support the achievement of  the SDGs 
widely.       

	 Although the results of  this study pro-
vide important insights into the conditions and 
needs of  sustainable environmental literacy 
among prospective science teachers, these fin-
dings cannot yet be directly translated into opera-
tional learning designs or science teacher educa-
tion curricula. This is because the approach used 

is still descriptive and exploratory, focusing on 
identifying needs through questionnaires, rather 
than on developing or evaluating specific lear-
ning interventions. Furthermore, this study does 
not detail the learning strategies, pedagogical ap-
proaches, or mapping of  learning outcomes that 
can be integrated into the curriculum structure. 
The lack of  analysis of  the relationship between 
the findings and existing courses or modules in 
science education study programs also hinders 
the direct application of  the study findings to the 
curriculum.

Nevertheless, the findings of  this study 
provide a strong and relevant foundation for de-
veloping a more transformative and contextual 
curriculum. The identification of  gaps between 
knowledge and action, as well as the importan-
ce of  strengthening the affective and conative 
dimensions, provide critical reflections for de-
veloping a curriculum that emphasizes not only 
cognitive aspects but also encourages the formati-
on of  sustainable values, attitudes, and behaviors 
in prospective teachers. These results also empha-
size the need to integrate environmental literacy 
into project-based learning, direct experiences 
with nature, and assessments that reflect sustai-
nability competencies. Thus, although not yet 
directly applicable, this research contributes as a 
significant initial step in formulating SDGs-based 
science teacher education curriculum policies.

This study used a qualitative descripti-
ve approach with a dichotomous questionnaire 
instrument to identify the need for sustainable 
environmental literacy in prospective science te-
acher students from two universities. Although 
this instrument successfully showed the gap bet-
ween environmental knowledge and behavior, se-
veral limitations must be noted. First, this study 
did not differentiate the analysis results based on 
institutions, demographic factors such as gender, 
socioeconomic background, or previous experi-
ence related to environmental education. Second, 
using dichotomous items limited the depth of  
participant responses, thus possibly simplifying 
complex attitudes and behaviors related to envi-
ronmental literacy. Third, the data were obtained 
from self-reports, which may contain social de-
sirability bias and do not fully reflect the actual 
practices of  participants in everyday life. In ad-
dition, this study has not integrated longitudinal 
tracking, so it cannot provide a picture of  the de-
velopment of  environmental literacy over time or 
the results of  specific educational interventions.

Future research is recommended to use 
richer, multidimensional instruments, such as 
Likert scales, performance-based assessments, or 
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hybrid approaches that combine qualitative inter-
views and observations. These approaches can 
capture more in-depth and meaningful data on 
dimensions of  environmental literacy, including 
reflective ability and ethical reasoning. Compa-
rative studies across institutions, study programs, 
or cultural settings are also important to identi-
fy specific educational needs and contextualized 
learning strategies. Future research should explo-
re the integration of  direct environmental engage-
ment, such as project-based learning, to strengt-
hen the link between environmental awareness 
and concrete actions among prospective science 
teachers.

Although the results of  this study provide 
a general overview of  the need for sustainable en-
vironmental literacy among prospective science 
teachers, it is important to note that the data ana-
lysis was conducted as a whole without differen-
tiating between the respondents’ study programs 
or institutions of  origin. This impacts contextual 
validity because each educational institution has 
different curriculum characteristics, academic 
cultures, and learning approaches in integrating 
environmental issues. Without this differentia-
tion, the findings are generalized and unable to 
specifically capture the environmental literacy 
needs of  a particular institutional context. Furt-
hermore, the lack of  diversity in the analysis also 
makes it difficult to develop applicable and re-
levant recommendations for developing locally 
based policies or curricula. External factors such 
as students’ social and geographic backgrounds 
or experiences may also influence the gap bet-
ween knowledge and pro-environmental beha-
vior. However, these are not fully reflected in this 
study. Therefore, further research is recommen-
ded to conduct comparative analyses across in-
stitutions or study programs to gain a deeper and 
more contextual understanding of  the dynamics 
of  sustainable environmental literacy in higher 
education.

CONCLUSION

Prospective science teachers have a high 
level of  understanding and awareness of  environ-
mental issues, but this has not been fully reflected 
in their real behavior. This gap between know-
ledge and action indicates the need for a sustai-
nable environmental literacy instrument that is 
able to holistically measure cognitive, affective, 
and psychomotor aspects, as well as social awa-
reness. The instrument developed is expected to 
be relevant to the educational context and in line 
with the principles of  the SDGs so that it can be 

used to support transformative learning and form 
prospective educators who are oriented towards 
environmental sustainability.
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