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ABSTRACT

In an era where sustainability is increasingly recognized as a critical component of education,
this studly delves into the perspectives and practices of pre-service preschool teachers regarding
sustainable environmental education. The research examines the preparedness and enthusiasm
of 154 pre-service preschool teachers to infegrate sustainable practices into their future
classrooms, emphasizing the pivotal role these educators play in shaping early environmental
consciousness. Utilizing a quantitative approach with a structured questionnaire and decision
tree analysis, the findings reveal generally positive aftifudes towards environmental issues
among participants, indicating a strong motivation for incorporating sustainability info teacher
education programmes. According to the research findings, pre-school teacher candidates
stated that they could participate in studies voluntarily fo create environmental awareness. Pre-
service teachers have high scores on the sub-dimension of ‘attitude towards sustainable
environmental education’. In addition, the majority of pre-service teachers have positive views
fowards sustainable environmental education. This study not only highlights the potential for
enhancing environmental awareness among future educators but also pinpoints gender
differences in responses, underlining the necessity for tailored educational strategies fo
effectively engage all students. The implications of this research are profound, suggesting that
informed, intentional educational interventions can significantly influence the teaching of
sustainability principles in early childhood education, thereby fostering a more sustainable
future.

Keywords: Sustainable environmental education, pre-service preschool teachers, environmental
attitudes, teacher education, sustainability in early childhood, decision tree analysis.

INTRODUCTION AND BACKGROUND
Since the beginning of human existence, individuals have shaped and been shaped by their
natural environments (Dunlap et al., 2000). This interaction, initially harmonious, has grown
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increasingly complex as human activities have expanded in scale and impact (Soga & Gaston,
2020). The natural world comprises a delicate balance, capable of withstanding a certain level
of disturbance before reaching a tipping point (Servigne & Stevens, 2020). Unfortunately,
unchecked industrial growth, urban expansion, and excessive exploitation of natural resources
have pushed many ecosystems beyond this critical threshold, leading to severe and often
irreversible environmental degradation, including global warming, rampant pollution, and
widespread habitat destruction (Lal, 2012; Laurance, 2010; PrudHomme, 2012). As these
environmental challenges intensify on a global scale, the pivotal role of education in promoting
sustainable practices becomes increasingly clear (Kopnina, 2020; Zaléniené & Pereira, 2021).
The concept of ‘sustainable development’ as outlined in the 1987 Brundtland Report (World
Commission on Environment and Development, 1987), calls for a comprehensive and
integrative approach that harmonizes social equity, economic development, and environmental
protection. This framework strives to ensure that we meet today's needs without compromising
the environmental resources and ecological stability upon which future generations will depend.
Education is key to this approach, empowering individuals with the knowledge and skills to
make informed decisions and take responsible actions that help maintain the earth's equilibrium
and ensure its resilience for the future (Acosta Castellanos & Queiruga-Dios, 2022; Dillon &
Herman, 2023; Shutaleva et al., 2020).

Despite growing awareness of the importance of sustainability, substantial deficiencies in the
integration of sustainable practices within educational frameworks remain (Imara & Altinay,
2021). A notable issue is the lack of focused sustainable environmental education during critical
early developmental stages (Ardoin & Bowers, 2020). Research consistently underscores the
profound impact of early childhood education on the formation of enduring environmental
attitudes and behaviours (Liu et al., 2020). Yet, this pivotal stage often receives insufficient
attention in the curriculum. Bridging these gaps is crucial for preparing future generations with
the comprehensive knowledge, robust skills, and heightened environmental awareness
necessary to navigate and address the complex environmental challenges of our time effectively.
Enhancing early environmental education can lay the foundation for lifelong sustainable
practices, ensuring that children not only grow up aware of the issues but also equipped with
the capabilities to contribute to sustainable solutions (Ardoin & Bowers, 2020).

Research consistently demonstrates that the seeds of sustainable environmental education
should be sown early, with early childhood experiences playing a fundamental role in shaping
enduring attitudes toward environmental stewardship (Ardoin & Bowers, 2020; Campbell &
Speldewinde, 2022; Davis & Elliott, 2023). Early exposure to environmental education can
deeply influence a child's future lifestyle choices and their interactions with the natural world.
Despite this recognition, there remains a notable gap in the literature concerning the readiness
of pre-service preschool teachers — those who are instrumental in moulding these early
experiences — to effectively deliver sustainability concepts in their teaching. Most existing studies
have concentrated on the environmental education of children, rather than on the educators
themselves (e.g., Alo et al., 2020; Burgess & Ernst, 2020). This study seeks to address this
oversight by comprehensively examining the attitudes, perceptions, and practices of pre-service
preschool teachers towards sustainability, aiming to highlight areas for enhancement in teacher
preparation programs and ultimately improve the delivery of environmental education at this
critical stage of development.

The Independent Journal of Teaching and Leaming - Volume 20(1) / 2025
Formerly The Journal of Independent Teaching and Learning

69



The primary aim of this research is to delve into the attitudes and practices of pre-service
preschool teachers concerning sustainable environmental education. This study is designed to
uncover how these educators perceive and implement principles of sustainability in their
teaching practices, which are pivotal in shaping the environmental consciousness of the next
generation. Specifically, it seeks to explore a range of questions: What are the prevailing
attitudes among pre-service preschool teachers towards sustainable environmental education?
Additionally, the study will examine how various demographic factors, including gender,
academic year, and economic status, might influence these attitudes. An analysis of the
literature shows that these demographics influence the attitudes of pre-service teachers towards
the environment. The results indicate that gender differences play a role in shaping
environmental attitudes (Essiz et al., 2023, Kollmuss & Agyeman, 2002, Tomaset al., 2015).
Similar to gender, academic level (Kurokawa et al., 2023; Li et al., 2024) and economic status
(Hadjichambis & Paraskeva-Hadjichambi, 2020; Li et al., 2024) played a crucial role in shaping
environmental attitudes.

Understanding these dynamics is essential for developing targeted interventions that can
enhance the effectiveness of environmental education programs and ensure that future
educators are well-prepared to foster an ethos of sustainability among their pupils.

Focusing on pre-service preschool teachers provides a unique and valuable perspective to the
body of research on environmental education (Orbani¢ & Kovaé, 2021; Tran Ho et al., 2023).
By examining the preparedness and attitudes of these future educators, this study identifies
critical areas within teacher preparation programmes that require enhancement to better
support the integration of sustainability concepts. The insights gained aim to guide the
development of more effective strategies that can be implemented within early childhood
education curricula. Such strategies are essential for embedding a strong foundation of
environmental literacy and sustainable thinking from the earliest stages of education.
Ultimately, this research contributes to the broader goal of cultivating a society that is not only
aware of environmental issues but also equipped with the knowledge and skills to engage in
sustainable practices. This approach ensures that future generations are better prepared to

address and mitigate environmental challenges, fostering a more sustainable and conscious
life.

LITERATURE REVIEW
Importance of Sustainable Environmental Education
The literature consistently highlights the indispensable role of environmental education in

fostering sustainable behaviours, crucial for tackling pressing global challenges like climate
change, biodiversity loss, and resource depletion (Ates, 2020; Dalelo, 2012). Scholars such as
Davis and Elliott (2023) advocate for the initiation of environmental education at an early age,
emphasizing that young children are not only receptive to learning about environmental issues
but are also capable of adopting and promoting sustainable practices. This early introduction
is vital as it sets the foundation for a lifetime of environmental stewardship. As young children
are more open to new learning experiences, Pramlin-Samuelsson (2011) argues that early
childhood is a crucial stage for embedding sustainable habits, values and attitudes.

Empirical studies reinforce this viewpoint. Van De Wetering et al. (2022) provides substantial
evidence that early interactions with nature are pivotal in shaping children’s attitudes and
behaviours towards the environment. These findings argue that immersive experiences in nature
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during early childhood not only cultivate a deep appreciation and respect for the natural world
but also instil habits that support sustainable living. Such foundational experiences are shown
to be more than just educational moments; they are transformative encounters that embed
sustainable practices into children's daily lives, encouraging them to grow into adults who
actively contribute to the sustainability of their environments (Guler Yildiz et al., 2021; Hedefalk
et al., 2015; Somerville & Williams, 2015).

Sustainability education is action-oriented and emphasizes skills development to address
sustainability issues through personal experiences (Jénsson et al. (2021). Sustainable
environmental education has a significant impact on individuals' environmental awareness,
attitudes and behaviours. Sustainable environmental education aims to make individuals
sensitive and responsible towards the environment and encourages them to become individuals
who play an active role in solving environmental problems. Through this education, people
learn to use natural resources efficiently by understanding their impact on the environment.

For sustainable environmental education, it is important to first create environmental
awareness. Environmental awareness means knowing how our behaviours and attitudes affect
the environment and changing these protect the environment (Fisman, 2005). Environmental
awareness gained at an early age can help shape children's knowledge, skills, responsibility
and positive attitudes towards the environment (Copple & Bredekamp, 2009). There are studies
showing that early childhood environmental education increases children's environmental
awareness and knowledge and that positive experiences related to the environment in early
childhood promote positive attitudes towards the natural environment (Chawla & Hart, 1995;
Cohen & Horm-Wingerd, 1993; Ozdemir & Uzun, 2006; Robertson, 2008; Yalcin et al., 2016).

Given these findings, the necessity of integrating robust environmental education programmes
into early childhood education curricula becomes apparent. By doing so, educators can
leverage the natural propensity of young children to engage with their environment, fostering a
proactive attitude toward environmental conservation and sustainability from a young age.

Early Childhood Education and Sustainability

Extensive research within the field of early childhood education underscores the importance of
embedding sustainability into educational curricula to establish a robust foundation for
environmental stewardship (Guler Yildiz et al., 2021; Hedefalk et al., 2015; Somerville &
Williams, 2015). Davis and Elliott (2014) highlight that integrating sustainability into early
childhood education settings can profoundly affect how children perceive and interact with their
environment. Such integration fosters not only awareness but also a sense of responsibility
towards the environment from an early age, encouraging behaviours that promote ecological
health and sustainability.

This research is informed by Bronfenbrenner’s Ecological Systems Theory (Bronfenbrenner,
2013) which emphasizes the interplay between individuals and the multiple environmental
systems that influence their development. From this perspective, the early childhood education
setting is a key microsystem in which children begin to construct meaning about their roles in
and responsibilities toward the natural world. Educators, as central figures within this
microsystem, are thus positioned to model and scaffold sustainable behaviours and attitudes,
shaping children's ecological identity in developmentally appropriate ways.
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However, the success of these initiatives hinges significantly on the dedication and insight of
educators. Siraj-Blatchford and Pramling-Samuelsson (2016) point out that the effective
incorporation of sustainability concepts into the classroom depends largely on teachers' deep
understanding of these concepts and their commitment to environmental values. Educators are
not merely instructors but role models whose attitudes and behaviours can inspire similar values
in their students (Ates, 2020). Therefore, teacher preparation programmes must prioritize
comprehensive training in sustainability to ensure educators are well-equipped to introduce
these crucial topics in engaging and age-appropriate ways (Ates, 2021).

Furthermore, the impact of sustainability education in early childhood extends beyond
immediate environmental benefits. Integrating these principles helps cultivate critical thinking,
problem-solving, and empathy in young learners — skills that are essential for the conscientious
citizens of tomorrow (Davis, 2010a; Ernst et al., 2022; Taimur & Sattar, 2020). As children
learn to understand the interconnectedness of their actions with the broader ecosystem, they
develop a more holistic view of the world that emphasizes cooperation and stewardship.

The literature also suggests that sustainability education should not be an isolated part of the
curriculum but should be interwoven with other educational goals and practices (Hopkins &
McKeown, 2002; McKeown & Hopkins, 2003). This approach ensures that sustainability
becomes a seamless aspect of learning and daily classroom activities, thereby normalizing these
practices in the routine behaviours of children (Nolet, 2009). By doing so, early childhood
education can play a pivotal role in shaping a future generation that is environmentally
conscious and equipped to handle the complex challenges of sustainability (MacDonald, 2015).

Gaps in the Literature

While the existing body of research (Davis, 2010b; Liu et al., 2020; Pramlin-Samuelsson, 2011)
provides significant insights into the importance of sustainable environmental education in early
childhood, there is a notable deficiency in studies specifically addressing the attitudes and
practices of pre-service preschool teachers in this domain. This gap is particularly pronounced
when it comes to understanding how these educators translate their knowledge and attitudes
into actionable teaching practices within the classroom. The existing literature (Larsen et al.,
2017) largely overlooks the mechanisms through which these attitudes are applied in diverse
educational settings, which is crucial for developing effective educational strategies that are
adaptable across various cultural and socioeconomic backgrounds.

Additionally, the literature (Ates & Gul, 2018) is scant on how pre-service teachers' personal
beliefs and values in sustainability influence their professional behaviours and decision-making
processes in early educational environments. This oversight extends to the lack of research on
the support systems and resources available to these educators as they attempt to integrate
sustainability into their curricula. Understanding these dynamics is essential for identifying the
barriers and facilitators to effective sustainability education at the preschool level.

This literature review underscores the need for the present study, which aims to address these
significant gaps by delving into the specific aftitudes and practices of pre-service preschool
teachers towards sustainable environmental education. By focusing on this under-researched
area, the study not only contributes to filling a critical knowledge gap but also enhances the
broader academic and practical discourse surrounding the integration of environmental
sustainability in early childhood education. The findings are expected to inform and improve
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teacher training programmes, ensuring that future educators are better equipped to foster an
understanding and appreciation of sustainability among young learners. This alignment with
educational needs and practices is pivotal for advancing global sustainability goals and
cultivating a more environmentally conscious next generation.

METHODOLOGY

Research Design

The purpose of this study is to assess the demographic characteristics and the attitudes of pre-
service preschool teachers regarding sustainable environmental education. For this purpose, a
survey model is used. The survey model is a research approach that aims to reveal a specific
situation without any intervention (Karasar, 2011). Thanks to this approach, quantitative data
can be obtained more effectively in large groups. It is also suitable for assessing the attitudes
of pre-service preschool teachers towards sustainable environmental education.

Questionnaire method was used as data collection technique in the research. The demographic
characteristics, attitudes, values, performances or opinions of the target audience can be
determined by the survey method. This method both provides ease of statistical analysis and
facilitates the determination of patterns and correlations between data (Buytkéztirk, 2005).

The research employs a decision tree algorithm, a classification method from data mining,
which is chosen for its interpretability and effectiveness in visualizing patterns and relationships
in data (Calis et al., 2014; Karadas & Kadirhanogullari, 2017; Kadirhanogullar et al., 2022).
The decision tree approach facilitates the identification of variables that significantly influence
the participants' attitudes towards sustainable environmental education.

Sample

The study's sample consists of 154 pre-service preschool teachers, recruited from various
educational institutions to reflect a range of educational backgrounds and training
environments. They were students at state universities. The students voluntarily participated in
the study. These participants were selected using a convenience sampling method, which, while
limiting the ability to generalize the results to all pre-service teachers, provides valuable insights
into the attitudes and practices within accessible educational setftings. The sample
predominantly includes female participants, who make up 89.6% of the group, reflecting the
gender demographics typically found within the field of preschool education. Most participants
are between the ages of 18 and 20 years, representing 54.8% of the sample, indicative of a
young cohort common in undergraduate early childhood education programmes (Ongéren,
2019; Yalgin, Yalgin-Aggil & Macun, 2017). The distribution across academic years shows first-
year students as the largest group at 41.9%, followed by second-year students at 32.9%, fourth-
year students at 16.1%, and third-year students at 8.4%, allowing for a comparative analysis
across different stages of their educational journey. Regarding economic status, a significant
majority (76.1%) are classified under the 'medium' economic status, with 20% falling into the
'low' economic category, and a smaller fraction (3.2%) in the 'high' economic status bracket.
Detailed demographic characteristics are included in Table 1.
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Table 1
Demographic Characferistics

Variables n % =154
Gender

Female 138 89.6
Male 16 10.4
Academic year

1st Year 65 41.9

2nd Year 51 32.9

3rd Year 13 8.4

4th Year 25 16.1

Economic Status

High 5 3.2
Medium 118 76.1
Low 31 20
Age

18-20 85 54.8
21-23 52 33.5
24-27 6 3.9
28+ 11 7.1

Instruments

Data collection for this study was executed using a structured questionnaire, which utilized a
Likert scale to assess six critical aspects of sustainable environmental education. The
‘Sustainable Environmental Education Attitude Scale’ developed by Afacan and Demirci (2011)
was used to collect data in the study. Permission was obtained from the researchers before
using the scale. There are a total of 30 items in the 5-point Likert scale. The items are scaled
as: | strongly agree (5), | agree (4), | am undecided (3), | disagree (2), | strongly disagree (1).

The scale has a six-factor structure as (i) awareness towards sustainable environment (7 items),
(ii) negative perceptions towards sustainable environmental education (7 items), (iii) willingness
to volunteer for environmental education activities, (iv) frugality in sustainable environmental
education (5 items), (v) sensitivity in sustainable environmental education (3 items), and (vi)
thrifty consumption in sustainable environmental education (3 items). This comprehensive
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approach allowed the study to capture a nuanced understanding of participants' engagement
and attitudes towards each aspect.

In the study in which it was developed, Cronbach's alpha reliability coefficient was calculated
as 0.816 for the factor of awareness towards sustainable environment, 0.779 for the factor of
negative thoughts towards sustainable environmental education, 0.727 for willingness to
volunteer for environmental education activities, 0.745 for the factor of frugality in sustainable
environmental education, 0.572 for sensitivity in sustainable environmental education and
0.604 for the factor of thrifty consumption in sustainable environmental education.

In this study, it was calculated as 0.774 for the factor of awareness towards sustainable
environment, 0.847 for the factor of negative thoughts towards sustainable environmental
education, 0.677 for willingness to volunteer for environmental education activities, 0.895 for
the factor of frugality in sustainable environmental education, 0.633 for sensitivity in sustainable
environmental education and 0.740 for the factor of thrifty consumption in sustainable
environmental education. The reliability coefficient is above 0.70 in all factors. Therefore, it was
decided that the scale was reliable. In this study, Cronbach's alpha reliability coefficient of the
overall scale was calculated as 0.80 and it was decided that the scale was reliable.

The questionnaire was specifically designed to analyse individual responses for each
component separately instead of aggregating them into average scores. This method enables
a detailed examination of the specific attitudes and behaviours of pre-service preschool teachers
towards environmental education. By avoiding the averaging of scores, the analysis could
discern subtle differences and patterns in responses, providing a richer and more accurate
depiction of the participants' perspectives and potential areas for intervention (Harper &
Thompson, 2011; Robinson, 2014).

Data collection process

The scale used in the research was sent to the participants as an online survey link. An informed
consent form was added to the first section of the survey form. Here, it was explained that the
purpose of the research, the research was based on volunteering, no distinguishing information
would be collected, and the data would be protected. Participants were asked to give their
consent by marking the statement ‘I agree to participate in the study voluntarily’. The online
survey form consisted of a total of 30 items. The survey application took approximately 10-15
minutes. Participants who did not complete the questions in the online survey and sent them
incomplete were excluded from the study. The online survey form developed by the researchers
consisted of two parts. The first part included questions on age, gender, academic career, and
economic status. The second part includes the items of the ‘Sustainable Environmental
Education Attitude Scale’ developed by Afacan and Demirci (2011).The data collection process
took approximately four months.

Data Analysis

The data collected from the structured questionnaire were systematically analyzed using the
Exhaustive CHAID (Chi-squared Automatic Interaction Detector) algorithm, an advanced
statistical technique specifically chosen for its efficacy in revealing the hierarchical relationships
among categorical variables (Althuwaynee et al., 2014; Cha et al., 2017). This method is
particularly adept at dissecting the complex interplay between various factors that shape
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attitudes and behaviours, making it ideal for understanding the nuances in how pre-service
preschool teachers view and engage with sustainable environmental education.

The CHAID analysis was conducted to classify participants' responses into distinct categories
based on their attitudes and practices. It also assessed how demographic factors such as
gender, age, and academic year influence these attitudes, allowing for a detailed examination
of trends and patterns within the data. For instance, it could reveal whether younger teachers
are more inclined towards sustainability practices compared to their older counterparts, or if
responses vary significantly between genders or academic years.

To ensure the reliability and validity of the analysis, the classification results were rigorously
evaluated using standard test evaluation criteria. This included the calculation of True Positive,
False Positive, True Negative, and False Negative rates, which are critical for assessing the
accuracy of the classification model. These metrics help in determining how well the model is
performing in differentiating between the actual conditions and predictions, thereby providing
a robust measure of its effectiveness. The test validity, expressed as a percentage, encapsulates
the overall accuracy of the classification. This metric is crucial as it reflects the algorithm’s ability
to correctly identify and categorize the different responses, providing confidence in the findings
and insights derived from the analysis.

After conducting the decision tree analysis, we calculated the general accuracy of the
classification results using the criteria outlined in Table 2, based on methodologies described
by Sackett (1973), Camlica and Disci (2008), and Kadirhanogullar et al. (2022).

Table 2
Criteria Commonly Used in Evaluating Tests

Test Result Positive (+) Negative (-) Total
Test (+) a (TP) ¥ (FP) a+t
Test (-) d (FN) i (TN) d+i
Total a+d t+i a+d+t+i

Note. TP: True Positive; FP: False Positive; FN: False Negative; TN: True Negative.

Test Strength (Test Validity): Test validity is defined as the measure of a test's ability to make
accurate predictions. This is calculated using the formula: Test Validity = ((TP + TN) / (TP + TN
+ FP + FN)) * 100, expressed as a percentage.
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FINDINGS AND DISCUSSION
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Figure 1
Decision Tree Based on Gender Variable

Gender

Node 0 % n

Female 896 138
Male 104 18
Total 100 154

would voluntarily fulfill the tasks
necessary forthe formation of

anvironmental consciousnass. > Undecided
Adj-P value=0,000 Chi-Sguare= 14, 953 Node 2 % n
drf=1 Femnale 93,3 125
Male 67 9
Total 870 134

& hungry anim the street.
P value=0,014 Chi-Square= Sdf=1

<= Undecided = Undecide
Node 3 %n Node 4 % n
Femnale 100 8 Femnale 41,7 5
Male o o0 Male 583 7
Total 52 B Total 784 12

<= Undecided = Undecided
N Node 5 % n Node B % n
Female 77,8 14 Female 957 111
Male 22,2 4 Male 43 5
Total 11,7 18 Total 753 116

The idea of environmental
waestarners 1o pravent the

countries, Adj-P value=

ctioh was invented Effarts to pratect the turtles
developing the s are a futile en
1 Chi-Square’s, 12,600 df=1 Adj-P =0,049 Chi-Square= &,

<= Stongly Disagree [Stongly Disagree, Disagree) > Disogroe <= Disagree > Disagres = Undecided
Node 7 % n Node & % n Node 9 % n Node 10 % n Node 11%n Node 12 % n Node 13 %n
Female 100 3 Female © O Female 66,7 2 Female 93,3 14 Female 0 O Female 965 109 Female
M ale o o Male 100 & Male 333 1 Male 67 1 Male 100 3 Male 35 4 Male
Total 1,9 3 Total 39 & Total 13 3 Total 87 15 Total 13 3 Total 734 113 Tatal

on some beaches in

The Independent Journal of Teaching and Learning - Volume 20(1) / 2025
Formerly 7he Journal of Independent Teaching and L i

g

M~
[



In our study, the Exhaustive CHAID (Chi-squared Automatic Interaction Detector) an algorithm
was utilized to generate a decision tree diagram, depicted in Figure 1. This visual representation
illustrates how responses to the survey question ‘I would voluntarily fulfil the tasks necessary for
the formation of environmental consciousness’ diverge into distinct behavioural pathways
among participants. The branching pattern of the decision tree indicates the varied levels of
commitment to environmental actions among the respondents, as measured on a Likert scale
ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).

An initial bifurcation in the tree occurred with 20 participants (13 females and seven males)
who indicated either 'Undecided' or a lower level of agreement (Node 1). This subgroup was
further analysed to assess more specific environmental behaviours. For instance, a subsequent
question asked if participants actively reduce the use of bags when packaging food and other
products. Responses to this question led to further division: eight participants (all females)
maintained their stance of 'Undecided' or lower (Node 3), suggesting a potential lack of
commitment or awareness towards minimizing waste. Conversely, 12 participants (five females
and seven males) expressed that they 'Agree' or 'Strongly Agree' (Node 4) with proactive waste
reduction, indicating a higher level of environmental responsibility.

Further analysis of Node 4 revealed deeper insights into attitudes towards broader
environmental issues, such as the perception of squatter settlements as environmental concerns.
Within this node, distinctions were observed where three participants (all females) selected
'Strongly Disagree' (Node 7), suggesting a strong recognition of the environmental impacts of
such settlements. Six male participants disagreed (Node 8), and an additional three participants
(two females and one male) agreed or strong agreement (Node 9), indicating varying degrees
of perception regarding the environmental implications of squatter settlements.

These detailed branches, particularly the homogeneity observed in Nodes 7, 8, and 9,
underscore the nuances in environmental attitudes and behaviours that can be discerned
through decision tree analysis. This method not only highlights the diversity of responses but
also pinpoints areas where environmental education and advocacy could be targeted more
effectively, particularly in addressing gender differences and the influence of specific
environmental attitudes on overall sustainability practices. The findings illustrate the complexity
of environmental consciousness among pre-service teachers and reinforce the need for
nuanced approaches in environmental education that consider these diverse perspectives and
behaviours.

The decision tree outlined in Figure 1 provides a detailed exploration of how participants
responded to the statement ‘I would voluntarily fulfil the tasks necessary for the formation of
environmental consciousness’. The first notable split in the decision tree, identified as Node 2,
demonstrates that a significant majority of the participants, 134 in total (comprising 125
females and nine males), affirmatively responded with 'Agree' or 'Strongly Agree'. This high level
of agreement suggests a strong general commitment to environmental consciousness among
the surveyed group.

Node 2 leads into further nuanced inquiries, the first of which regards participants' willingness
to engage in the specific action of feeding stray animals on the street. Here, a divergence in
responses is observed: 18 participants (14 females and four males) expressed ambivalence or
disagreement (responded with 'Undecided' or lower, captured in Node 5), indicating a potential
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area of varied commitment or different perceptions of what constitutes environmental
responsibility. In contrast, a large majority of 116 participants (111 females and five males),
captured in Node 6, affirmatively engaged with the practice, showing a broader sense of
responsibility that extends to animal welfare.

Node 5 presents an intriguing branch concerning perceptions of environmental protection
narratives. Within this node, a statement about environmental protection being a Western
fabrication to impede the development of poorer countries elicited disagreement from 15
participants (14 females and one male), who chose 'Disagree' or 'Strongly Disagree' (Node 10).
This suggests a recognition of environmental issues as genuinely global, rather than Western-
centric concerns. Conversely, three males in Node 11 viewed this statement with less scepticism,
indicating varied interpretations of environmental narratives based on possibly underlying
socio-political beliefs.

Further depth is explored in Node 6, branching into discussions about the value of specific
conservation efforts, such as protecting sea turtles on southern beaches. Here, a significant
majority, 113 participants (109 females and four males), responded with 'Undecided' or lower
(Node 12), showing perhaps a lack of awareness or priority given to such specific environmental
efforts. Meanwhile, a small group, three participants (two females and one male), in Node 13
affirmed the importance of these efforts by agreeing strongly with the conservation measures.

This decision tree analysis, validated at a high accuracy rate of 95.5%, reveals not only the
levels of environmental commitment among pre-service preschool teachers but also nuances in
how they prioritize different aspects of environmental engagement.
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Figure 2
Decision Tree Based on Academic Year Variable

Class
Node 0 % n
1st Year 42,2 65
2nd Year 33,1 51
3rd Year 8,4 13
4th Year 16,2 25
Total 100,0 154
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Upon closer analysis of Figure 2, the data reveal a significant divergence in environmental
consciousness related to domestic resource usage. In the second branch of the decision tree,
associated with the academic year variable from the statement ‘| use water and electricity
sparingly at home’, it appears that a considerable number of participants, totalling 149 across
various academic years, expressed either disagreement or strong disagreement with practising
resource conservation at home. This group includes 65 first-year students, 50 second-year
students, 12 third-year students, and 22 fourth-year students, indicating a widespread
reluctance or lack of commitment to reducing resource use among the respondents.

This branch then extends into another environmental concern regarding biodiversity,
particularly queried by the statement ‘There are enough animals in Turkey; therefore, the
extinction of some species does not concern me’. Here, a notable majority of the sample, 102
individuals, responded with 'Strongly Disagree', reflecting a high level of concern for animal
extinction across all academic levels — 38 from the first year, 33 from the second, 12 from the
third, and 19 from the fourth. Conversely, 47 individuals, indicating less concern, responded
with 'Disagree' or a lower level of agreement, with these respondents primarily from the first
and second years.

Further intricacies emerge in Node 5, which probes the environmental awareness related to
consumer habits with the statement ‘I do not pay attention to whether the products | buy harm
the environment’. In this segment, 77 individuals, distributed as 22 from the first year, 29 from
the second, nine from the third, and 17 from the fourth, indicated an 'Undecided' stance or
lower, suggesting either a lack of awareness or indifference towards the environmental impact
of their purchasing decisions. However, a smaller group, consisting of 25 individuals,
demonstrated a proactive stance by agreeing or strongly agreeing that they are mindful of the
environmental impact of their purchases, displaying a more environmentally responsible
behaviour pattern.

The distribution and responses across these nodes underscore a varied landscape of
environmental attitudes among pre-service teachers, with significant discrepancies in how
different cohorts perceive and react to sustainability challenges. The decision tree's overall test
validity (see Table 3), calculated at 50.6%, though moderate, provides a credible lens through
which these behavioural patterns and attitudes are analysed, offering insights into the areas
where environmental education could be significantly enhanced to foster more deeply ingrained
sustainable practices among future educators.
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Table 3

Classification Results by Academic Year for Environmental Attitudes Among Pre-Service

Teachers

Predicted Predicted Predicted Predicted Accuracy
Observed

1st Year 2nd Year 3rd Year 4th Year Percentage
1st Year 41 24 0 0 63.1%
2nd Year 17 34 0 0 66.7%
3rd Year 3 10 0 0 0.0%
4th Year 3 19 0 3 12.0%
Overdll

41.6% 56.5% 0.0% 1.9% 50.6%
Percentage
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Figure 3
Decision Tree Based on Economic Status Variable
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Upon analysing Figure 3, which illustrates responses to the environmental impact of agricultural
pesticides, a significant divergence is noted in perceptions based on economic status. From the
initial statement, ‘The pesticides used in agriculture do not cause environmental pollution’, the
first branch (Node 1) reveals that a majority of participants — 63 individuals across various
economic statuses (four High, 52 Medium, seven Low) — expressed a strong disagreement,
underscoring a prevalent concern about the environmental effects of these chemicals.

Further inquiry into environmentally responsible consumer behaviours branches from Node 1.
It addresses the usage of eco-friendly cleaning products such as bleach and detergents. Here,
the responses split: only three individuals (one Medium, two Low) maintained a stance of
'Strongly Disagree', indicating scepticism or indifference towards the environmental claims of
such products, while a more substantial number, 31 individuals (four High, 27 Medium),
acknowledged using these products by agreeing to the statement. This suggests that while a
significant portion of participants recognize and adopt environmentally friendly products, a
small group remains unconvinced of their ecological benefits.

Another branch, stemming from Node 6, explores attitudes towards conserving domestic
resources. The data indicate a mixed approach to resource conservation: 16 participants, all
from the medium economic status, showed lesser enthusiasm (‘Agree' or lower) towards
minimizing their usage of water and electricity. In contrast, 15 participants (four High, 11
Medium) displayed a strong commitment by responding with 'Strongly Agree'. This variation
highlights differing levels of engagement with resource conservation practices, possibly
influenced by economic factors.

As presented in Table 4, the analysis of these nodes, with an overall test validity of 78.6%,
provides valuable insights into how economic status influences environmental beliefs and
behaviours. The results indicate a general awareness and acceptance of sustainable practices
among most participants but also reveal pockets of resistance or apathy that may be targeted
in educational and policy initiatives to enhance environmental stewardship across all
socioeconomic groups.

Table 4
Classification Results by Economic Variable

Predicted
High Medium Low Accuracy
Observed Percentage
High 0 5 0 0.0%
Medium 0 117 1 99.2%
Low 0 27 4 12.9%
Overall Percentage 0.0% 96.8% 3.2% 78.6%
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DISCUSSION

Summary of Results

The study revealed that pre-service preschool teachers hold predominantly positive attitudes
towards environmental issues and the principles of sustainable environmental education.
Analysis of the decision tree initially focused on the gender variable, highlighting that a
significant majority of responses to volunteering for sustainable environmental education were
positive, suggesting a readiness among participants to engage in proactive environmental
activities. However, further examination incorporating academic level and economic status
provided additional insights info how these variables influence environmental aftitudes and
behaviours.

Findings based on academic level indicated varying degrees of environmental consciousness
among students at different stages of their education. Specifically, first- and second-year
students demonstrated lower engagement in resource conservation and environmentally
responsible purchasing behaviours compared to their third- and fourth-year counterparts. This
suggests that as students’ progress in their academic journey, they may develop a more refined
understanding of environmental responsibility, potentially influenced by increased exposure to
sustainability-related coursework and discussions. However, the relatively low-test validity for
the decision tree model based on academic level suggests that additional factors beyond
academic year may contribute to environmental attitudes.

Economic status also played a notable role in shaping participants’ environmental perspectives.
Students from middle-income backgrounds exhibited the highest level of engagement in
sustainable practices, such as using eco-friendly cleaning products and recognizing the
environmental impact of agricultural pesticides. In contrast, those from lower economic
backgrounds showed more varied responses, with some displaying scepticism about the
benefits of environmentally friendly consumer choices. This variation suggests that economic
constraints may influence both access to and perceptions of sustainable practices. While higher-
income participants generally displayed strong environmental commitments, their relatively
small sample size limits broader generalizations.

Further findings showed that most participants actively care for street animals, reflecting a broad
commitment to animal welfare and environmental stewardship. When addressing specific
environmental protection efforts, such as the preservation of sea turtles, the maijority of
participants disagreed with the view that such actions are unnecessary, indicating strong support
for species conservation. However, the level of agreement with species conservation efforts was
less pronounced among first- and second-year students compared to those in later academic
years, further reinforcing the role of education in shaping environmental attitudes.

Regarding resource conservation, findings indicated that while almost all participants view water
and electricity conservation positively, students from lower economic backgrounds exhibited a
greater tendency to be 'Undecided' or to disagree with the necessity of such practices. This may
stem from differing household norms regarding resource usage or economic constraints that
make conservation seem less pressing compared to immediate financial concerns. Additionally,
a substantial number of participants strongly disagreed with the statement that pesticides used
in agriculture do not cause environmental pollution, showing a clear concern for the impacts of
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agricultural practices on the environment. This concern was more pronounced among middle-
income students, possibly reflecting greater access to environmental education resources.

These findings suggest that while pre-service preschool teachers generally exhibit a strong
environmental consciousness, there are nuanced variations based on gender, academic level,
and economic status. Addressing these differences through targeted environmental education
programmes could help bridge gaps in awareness and engagement, ensuring that future
educators are well-equipped to foster sustainability principles in early childhood education.
Future studies could explore additional sociocultural and institutional factors that influence
environmental attitudes to develop more comprehensive strategies for environmental advocacy
and education.

Theoretical Implications

The findings of this study offer several theoretical implications that contribute to the
understanding of sustainable environmental education, particularly in the context of pre-service
preschool teacher training. The results indicate generally positive attitudes towards
environmental issues and sustainable practices among the participants, suggesting that
environmental attitudes can be developed and enhanced through targeted educational efforts.
This aligns with prior research which has shown that environmental education significantly
improves students' attitudes towards environmental issues (Cao & Jian, 2024; Evcimen et al.,
2025; Hajj-Hassan et al., 2022; Kipeli & Bayindir, 2025; Van De Wetering et al., 2022; Li et
al., 2024).

The high level of agreement observed in responses related to ‘Volunteering for Sustainable
Environmental Education’ supports the theory of planned behaviour, which posits that attitudes,
subjective norms, and perceived behavioural control influence intentions to engage in particular
behaviours. The findings show that a majority of pre-service preschool teachers are willing to
volunteer for environmental causes, reflecting a readiness to take responsibility for fostering
environmental consciousness. This is consistent with Yildiz et al. (2021), who found that students
had positive attitudes toward volunteering for sustainability-related activities, especially among
females. Similarly, Cirit-GUl et al. (2022) reported higher levels of environmental volunteering
attitudes among female pre-service teachers compared to males. The gender differences
observed in these studies and the current research suggest that socio-cultural factors and gender
roles may play a role in shaping environmental attitudes, aligning with social learning theory,
which emphasizes learning through observation and social context.

In addition to gender, academic level also played a crucial role in shaping environmental
attitudes. Senior-year pre-service preschool teachers exhibited a higher level of environmental
consciousness than their first- and second-year counterparts. This may be attributed to increased
exposure to environmental education and sustainability-related coursework as students advance
in their academic journey. This finding aligns with previous studies (Kurokawa et al., 2023; Li
et al., 2024), which suggest that educational interventions targeting sustainability topics are
more effective among students with greater academic experience. Similarly, students in higher
academic levels demonstrated stronger commitments to proactive environmental behaviours,
such as resource conservation and species protection, compared to their lower-level
counterparts.
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Economic status was another influential factor in shaping environmental perspectives. Middle-
income participants demonstrated the highest engagement in sustainable behaviours, including
the use of eco-friendly cleaning products and awareness of the environmental impacts of
agricultural pesticides. Conversely, participants from lower-income backgrounds displayed
more varied responses, possibly due to economic constraints limiting their ability to adopt
environmentally friendly behaviours. This aligns with previous studies indicating that financial
resources can influence the extent to which individuals prioritize sustainability in their daily lives
(Hadjichambis & Paraskeva-Hadjichambi, 2020; Li et al., 2024). Additionally, economic status
was linked to variations in resource conservation behaviours, with higher-income participants
more likely to engage in deliberate efforts to reduce electricity and water consumption
compared to those from lower-income backgrounds.

These findings underline the crucial role of educational institutions in promoting environmental
sustainability and suggest that integrating environmental education across various disciplines
and educational levels can substantially enhance students' environmental attitudes and
encourage sustainable living practices. Such educational efforts are pivotal for equipping future
generations with the necessary skills and attitudes to address and mitigate environmental
challenges effectively.

On the other hand, the findings contrast with research by Girbiz et al. (2013), which showed
that pre-service teachers often had lower attitudes towards volunteering for environmental
causes and were reluctant to join environmental organizations or participate in activities that
promote environmental awareness. This discrepancy suggests that while there may be a general
willingness to engage in sustainable practices, there are underlying factors — such as a lack of
knowledge, resources, or support — that could hinder the actualization of these intentions.

The study also revealed that participants strongly opposed the notion that certain environmental
efforts, like protecting sea turtles or reducing the impact of squatter settlements, are
unimportant. This high level of awareness aligns with systems thinking approaches in
sustainability education, which advocate for understanding complex environmental issues in an
interconnected manner (Green et al., 2021). For example, participants' rejection of statements
downplaying the importance of biodiversity conservation reflects an understanding of ecological
interdependence and the broader impacts of species extinction. Such perspectives are essential
for theories that emphasize the moral and ethical dimensions of environmental education,
where fostering a sense of environmental responsibility is seen as a key component of effective
sustainability education.

The findings regarding resource conservation attitudes suggest that nearly all participants
support the careful use of water and electricity, indicating a strong sense of environmental
stewardship. This aligns with studies like Caner (2019), which reported high levels of
environmental responsibility among pre-service teachers. Gender differences were again
evident, with prior research (e.g., Ramstetter & Habersack, 2020) consistently showing that
female students tend to hold more positive attitudes towards resource conservation than male
students. These results support gender-based theories in environmental psychology, which
propose that women may be more inclined towards caring and nurturing behaviours, including
environmental conservation.
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Regarding participants' views on agricultural practices, the finding that many participants
disagreed with the statement that pesticides do not cause pollution highlights a critical
awareness of the negative environmental impacts of certain industrial practices. This awareness
aligns with environmental theories such as value identity personal norm model (Van der Werff
& Steg, 2016) and value belief norm model (Stern et al., 1999) that emphasize the importance
of understanding both direct and indirect human impacts on the environment. Such knowledge
is crucial for promoting informed and responsible decision-making among future educators.

Conversely, the relatively lower levels of agreement regarding the use of environmentally
friendly cleaning products suggest an area where attitudes may not yet fully translate into
behaviours. While some participants recognized the importance of using eco-friendly products,
others were less committed, indicating potential gaps in knowledge or accessibility to
sustainable alternatives. This finding diverges from studies like Girbiz et al. (2013), which
found higher sensitivity among students towards eco-friendly products, pointing to the need for
more robust educational programs that bridge the gap between environmental attitudes and
everyday practices.

Practical Implications

The findings of this study suggest several practical implications for improving sustainable
environmental education, particularly in the training of pre-service preschool teachers. Given
the generally positive attitudes observed toward environmental issues, educational programmes
can build on this foundation by enhancing the integration of sustainability topics into the
curriculum (Maidou et al., 2019). There is an opportunity to capitalize on the existing willingness
of pre-service teachers to volunteer for environmental causes by incorporating more hands-on
activities, service learning, and community-based environmental projects into teacher education
programmes (Ateg, 2020; Garcia-Gonzdlez et al., 2023; Hamilton & Filippi, 2019; Ramey,
2013). This can help translate positive attitudes into concrete actions, thereby reinforcing the
practical skills and behaviours necessary for fostering environmental consciousness among
young learners (Ginsburg & Audley, 2020).

The findings of this study suggest several practical implications for improving sustainable
environmental education, particularly in the training of pre-service preschool teachers. Given
the generally positive attitudes observed toward environmental issues, educational programmes
can build on this foundation by enhancing the integration of sustainability topics into the
curriculum (Maidou et al., 2019). Previous studies have demonstrated that incorporating
environmental education across various disciplines enhances students' engagement with
sustainability-related issues and fosters long-term behavioural change (Garcia-Gonzélez et al.,
2023; Monroe et al., 2019). There is an opportunity to capitalize on the existing willingness of
pre-service teachers to volunteer for environmental causes by incorporating more hands-on
activities, service learning, and community-based environmental projects into teacher education
programmes (Ates, 2020; Hamilton & Filippi, 2019; Ramey, 2013). Research has shown that
experiential learning strategies, such as project-based learning and real-world environmental
problem-solving tasks, lead to increased environmental awareness and pro-environmental
behaviours (Ginsburg & Audley, 2020). Furthermore, incorporating interdisciplinary
approaches to sustainability education — linking environmental topics with social, economic,
and ethical dimensions — has been found to significantly improve students' ability to critically
engage with sustainability challenges (Horn et al., 2023). These strategies can help translate
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positive attitudes into concrete actions, thereby reinforcing the practical skills and behaviours
necessary for fostering environmental consciousness among young learners.

The results also indicate that gender differences play a role in shaping environmental attitudes,
with female pre-service teachers consistently showing stronger pro-environmental inclinations,
especially in volunteering for sustainable initiatives. Research supports this trend, showing that
women engage more in sustainability efforts than men (Essiz et al., 2023). Male pre-service
teachers participate less in voluntary environmental activities, highlighting the need for
engagement strategies such as gamified learning and mentorship programme. Hands-on,
problem-based learning can also bridge gender gaps. Addressing different motivational drivers
can promote inclusivity in environmental education (Kollmuss & Agyeman, 2002). Teacher
education programmes could leverage this finding by developing targeted strategies that
engage male students more actively in sustainability efforts (Tomaset et al., 2015). This might
involve creating role models, mentorship programs, or activities that resonate more with male
students' interests, thereby fostering greater inclusivity in environmental education (Ernst &
Erickson, 2018).

Furthermore, the study highlights the need for addressing gaps in knowledge and practices
related to specific environmental issues, such as the use of eco-friendly products and the impacts
of agricultural pesticides. Teacher training programmes should have greater emphasis placed
on educating future teachers about the practical aspects of sustainable living, such as reducing
the use of harmful chemicals and adopting environmentally friendly consumer behaviours. This
could be achieved by incorporating modules that focus on practical sustainability practices,
including workshops, demonstrations, or partnerships with local environmental organizations
that promote sustainable products and practices (Careyal et al., 2021).

Given the strong support for species conservation and resource management shown by the
participants, educational institutions should ensure that teacher education programmes include
comprehensive content on ecological interdependence, biodiversity, and sustainable resource
use. For instance, including field experiences, such as visits to conservation sites or participation
in wildlife protection initiatives, could provide pre-service teachers with a deeper understanding
of these concepts and their importance. Such experiential learning opportunities can also help
students internalize the interconnectedness of ecological systems and the human role in
maintaining environmental balance.

The findings also suggest that pre-service teachers may benefit from programmes that increase
their involvement in environmental organizations and non-governmental groups that focus on
sustainability. Encouraging students fo join and participate in such organizations during their
studies can enhance their awareness and commitment to sustainable practices. Partnerships
between educational institutions and environmental non-governmental organizations could be
established to facilitate this involvement, offering students opportunities for internships,
volunteer work, and participation in advocacy activities.

The variability in responses concerning economic status and environmental behaviours suggests
that socio-economic factors may influence the ability to adopt sustainable practices (Branca et
al., 2022). This is particularly relevant for pre-service preschool teachers, as their future role
involves fostering environmental awareness in young children. Teacher education programmes
have to be mindful of these factors by equipping future educators with strategies to integrate
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sustainability into early childhood education, ensuring that environmental concepts are
accessible to all children, regardless of their socio-economic background. Providing resources
and guidance on cost-effective, age-appropriate sustainability practices — such as nature-
based learning, simple recycling activities, and storytelling about environmental stewardship —
can help future teachers model and teach sustainability effectively. Additionally, promoting low-
barrier strategies for sustainable living, such as energy-saving habits and affordable eco-
friendly alternatives, can prepare educators to create inclusive, resource-conscious learning
environments that instil environmental responsibility from an early age.

Limitations and suggestions for future studies

This study has several limitations that should be considered when interpreting the findings.
Firstly, the sample was limited to pre-service preschool teachers from specific institutions, using
a convenience sampling method. This approach may limit the generalizability of the results to
all pre-service teachers or other educational contexts. Future research could address this
limitation by using a more diverse and representative sample, including participants from
different geographic regions, educational backgrounds, and programme types to ensure a
broader understanding of attitudes toward sustainable environmental education.

Secondly, the study primarily relied on self-reported data collected through a structured
questionnaire. While this method provides insights into participants' attitudes and beliefs, it may
be subject to social desirability bias, where participants might present themselves in a more
favourable light regarding environmental behaviours. Future studies could use a mixed-
methods approach that combines self-reported data with observational studies, interviews, or
longitudinal designs to capture actual behaviours and changes in attitudes over time, offering
a more comprehensive picture of sustainable practices.

The decision tree analysis used in this study provided valuable information about factors
influencing environmental attitudes; however, it may not capture the full complexity of these
attitudes. Future research could apply more advanced statistical techniques, such as structural
equation modelling, to better understand the relationships between various demographic
factors and attitudes toward sustainability. Additionally, incorporating qualitative methods, such
as in-depth interviews or focus group discussions, could help explore the underlying reasons for
participants' attitudes and behaviours in more detail.

Another limitation is the focus on attitudes without exploring the potential barriers that may
prevent pre-service teachers from engaging in sustainable practices. Future research should
investigate specific challenges or constraints that might hinder the adoption of sustainable
behaviours, such as lack of resources, institutional support, or time. Understanding these
barriers would help in designing targeted interventions that address the practical challenges
faced by pre-service teachers in implementing sustainable practices.

The study also did not consider the long-term impact of teacher education programmes on
sustainable environmental behaviours once pre-service teachers begin their professional
careers. Future studies could examine the effectiveness of sustainability education by tracking
graduates over time to see if and how their attitudes and practices evolve as they transition into
in-service teaching roles. Such longitudinal research would provide insights into the lasting
impact of sustainability education and identify areas for improvement in teacher preparation
programmes.
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Finally, while the study highlighted gender, academic level, and economic status as influencing
factors, future research could explore additional variables, such as cultural background, prior
environmental experiences, or specific educational training, to gain a more nuanced
understanding of the factors that shape environmental attitudes. The findings suggest that
academic level plays a role in shaping sustainability engagement, with senior pre-service
teachers demonstrating a higher level of pro-environmental behaviours, likely due to increased
exposure to sustainability-related coursework. Similarly, economic status influenced sustainable
behaviours, as participants from higher-income backgrounds exhibited greater engagement in
environmentally responsible actions, possibly due to increased access to sustainable products
and resources. Understanding these variations can help tailor sustainability education
programmes to address the unique needs of pre-service teachers across different academic and
economic backgrounds. Future studies should consider these aspects to develop more inclusive
and effective approaches to environmental education.

CONCLUSION

This study has provided valuable insights into the attitudes of pre-service preschool teachers
toward environmental issues and sustainable environmental education. The findings indicate a
generally positive disposition towards environmental stewardship and a readiness to engage in
sustainable practices, which underscores the potential of integrating these themes more deeply
into teacher education programmes. The research highlighted that pre-service teachers are not
only supportive of but also eager to participate in activities that promote environmental
consciousness. This enthusiasm is evident in their positive responses to opportunities for
volunteering in environmental initiatives, suggesting a strong foundational commitment to
sustainability. These attitudes present an encouraging sign that future educators could be
influential advocates for environmental issues in early childhood education settings. Moreover,
the study revealed a gender difference in responses, with female pre-service teachers showing
a greater inclination towards environmental activities. This suggests the need for educational
strategies that are inclusive and tailored to engage all students effectively in sustainability
education. For instance, incorporating practical, hands-on sustainability projects and gamified
learning experiences may appeal more to male students, while integrating environmental topics
across the curriculum can ensure sustained engagement. Similarly, differences in engagement
across academic levels highlight the importance of progressive sustainability education, where
first-year students may benefit from introductory sustainability courses, while third- and fourth-
year students could engage in more applied, community-based environmental projects.
Addressing these variations ensures that sustainability education is both inclusive and impactful.
Additionally, the positive attitudes toward specific conservation efforts, such as animal welfare
and resource management, suggest that pre-service teachers are receptive to adopting and
promoting comprehensive environmental practices. This receptiveness offers educational
programmes a strong foundation to build upon, ensuring that sustainability becomes a core
component of teaching practices. By fostering these pro-environmental attitudes early in teacher
education, programmes can cultivate a generation of educators who are not only
environmentally conscious but also equipped to actively integrate sustainability into their
classrooms. Future research should continue to explore innovative methods for embedding
sustainability into teacher training, ensuring that all pre-service educators, regardless of gender
or academic level, are effectively prepared to instil environmental values in young learners and
contribute to a more sustainable future.
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