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AbstrAct 
Sustainable environmental education aims to foster awareness and 
sustainable behaviors, where individuals’ self-efficacy perceptions 
are a crucial determining factor. In this process, individuals’ self-
efficacy perceptions regarding sustainable environmental education are 
considered a determining factor in the emergence of environmental 
behaviors. Accordingly, this study aimed to develop the Sustainable 
Environmental Education Self-Efficacy Scale (SEESES) for fourth-grade 
students and examine its psychometric properties. The study involved 651 
fourth-grade students attending public primary schools affiliated with the 
Turkish Ministry of National Education in a provincial center of the Aegean 
Region during the 2024–2025 academic year. Participants were selected 
through a convenience sampling strategy. The scale refinement process 
yielded a four-dimensional instrument comprising 28 items. The four 
dimensions were identified as Sensitivity, Responsibility, Supporting Waste 
Management, and Protecting Natural Resources and Protecting Natural 
Resources. Findings from the exploratory and confirmatory factor analyses 
consistently supported the four-dimensional organization of SEESES, 
providing strong evidence for the construct validity of the instrument.In 
addition, the internal consistency coefficients obtained for the total scale 
and its subscales indicated a high level of reliability. Overall, the findings 
demonstrate that the SEESES is a psychometrically sound instrument that 
can be employed in future studies and educational practices related to 
sustainable environmental education.
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and implementation strategies of environmental 
education (UNESCO-UNEP, 1978). 

Similarly, during the National Seminar on 
Environmental Education, National Environmental 
Strategy and Action Plans for Turkey, jointly organized 
by UNESCO and the Turkish Undersecretariat for the 
Environment in 1990, Environmental education has 
been conceptualized as a lifelong learning process 
that seeks to enhance environmental awareness, 
encourage responsible and sustainable behaviors, 
safeguard natural, historical, cultural, and aesthetic 
values, promote active public engagement, and 
empower individuals to take responsibility for 
addressing environmental challenges(Özoğlu, 
1993). Hungerford and Peyton (1986) described 
environmental education as the process of cultivating 
environmentally literate individuals who recognize 
environmental problems and actively seek solutions, 
whereas Şimşekli (2004) emphasized that its primary 
purpose is the protection of nature and natural 
resources. UNESCO (2017) further emphasizes that 
the continuity of human societies depends upon the 
existence of a sustainable environment, highlighting 
the indispensable role of environmental education in 
achieving environmental sustainability.

Contemporaryperspectives describe sustainability 
through three interconnected dimensions—
environmental, economic, and social.Fundamentally, 
sustainability refers to the capacity to maintain long-
term well-being and prosperity. The environmental 
dimension emphasizes protecting natural systems by 
promoting the responsible management of natural 
resources and maintaining the ecosystem services 
on which human well-being depends.This includes 
protecting biodiversity, maintaining water and air 
quality, mitigating environmental crises including 
climate shifts, as well as securing the responsible 
management of Earth’s resources.

Sustainable environmental education seeks to 
raise awareness of environmental challenges among 
individuals and communities while encouraging 
behaviors and decision-making processes that are 
consistent with the principles of sustainability. 
Accordingly, sustainable environmental education 
addresses topics such as environmental protection, 
sustainable resource management, climate change, 
waste management, and renewable energy. According 

Introduction
In the twenty-first century, rapid industrialization 
and continuous population growth have intensified 
environmental degradation, making environmental 
problems one of the most critical challenges facing 
societies worldwide. Addressing these challenges 
requires enhancing individuals’ knowledge of 
environmental issues while fostering environmental 
awareness and responsibility. Environmental education 
is crucial for cultivating such awareness and ensuring 
its continuity. In recent decades, environmental 
education has become increasingly important in 
response to escalating environmental problems and 
the growing impacts of climate change. Within this 
context, sustainable environmental education serves 
as a fundamental approach for generating solutions 
to environmental challenges and ensuring a more 
livable world for future generations.

The primary objectives of environmental 
education include educating individuals who possess 
knowledge about the environmental issues and 
promote environmental consciousnes, sensitivity and 
generate effective solutions when confronted with 
environmental issues, and utilize social, economic, 
and environmental resources (Ministry of National 
Education [MoNE], 2006, pp. 5, 60; MoNE, 2013, 
p. 2; MoNE, 2017, p. 5; Tbilisi Declaration, 1977). 
Engin (2010) defines environmental sustainability as 
ensuring that natural resources are not consumed 
faster than their capacity for regeneration while 
simultaneously controlling activities that contribute 
to environmental pollution.

A historical examination of environmental 
education reveals that concerns regarding 
environmental degradation first emerged during 
the Industrial Revolution, when discussions began 
regarding potential solutions to increasingly severe 
environmental problems. Environmental education 
subsequently came to be recognized as one of the 
most effective means of environmental protection. 
The 1977 Tbilisi Declaration identified environmental 
education as an interdisciplinary learning process 
that encourages individuals and communities to 
take an active role in understanding and addressing 
environmental challenges.The conference also 
established the fundamental principles, objectives, 
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to Sinakou (2019), the principal components and 
objectives of sustainable environmental education 
include:

•	 Developing environmental awareness and 
consciousness: enabling individuals to under-
stand environmental problems and recognize 
the environmental consequences of their dai-
ly decisions. 

•	 Promoting environmental action: encourag-
ing learners to adopt sustainable behaviors 
such as recycling, energy conservation, and 
environmentally responsible consumption. 

•	 Employing an interdisciplinary perspective: 
integrating knowledge from science, social 
sciences, technology, and mathematics to 
facilitate a comprehensive understanding of 
environmental issues. 

•	 Enhancing community participation: foster-
ing active public engagement and collabora-
tive learning processes that encourage envi-
ronmentally responsible citizenship. 

•	 Cultivating responsibility toward future gen-
erations: emphasizing the long-term conse-
quences of present-day decisions andpro-
moting the responsible use and long-term 
protection of natural resources for the ben-
efit of future generations.

•	 Understanding global environmental interde-
pendence: enhancing learners’ understanding 
of the complex nature of global environmen-
tal problems and highlighting the value of 
international collaboration in responding to 
challenges such as climate change.

Ultimately, sustainable environmental education 
represents one of the most effective means of enabling 
individuals to understand their environmental 
responsibilities and translate this understanding into 
meaningful action. It contributes significantly to 
building environmentally conscious societies capable 
of achieving a sustainable future.

Sustainable environmental education is an 
educational approach that aims to cultivate individuals 
who understand environmental values, protect 
natural resources, and demonstrate environmentally 
responsible behaviors. Through this type of education, 
individuals develop a deeper understanding of the 

importance of environmental conservation and are 
encouraged to adopt environmentally responsible 
practices in their daily lives. Sustainable environmental 
education influences not only individuals but also 
society. Strengthening environmental awareness 
and responsibility among members of society is 
essential for responding effectively to today’s 
environmental challenges.Furthermore, sustainable 
environmental education promotes the efficient use 
of natural resources and facilitates the widespread 
adoption of sustainable practices, such as recycling 
and resource conservation. The significance of 
sustainable environmental education extends beyond 
the present generation to future generations. In 
a world where natural resources are finite and 
environmental problems continue to intensify, 
Sustainable environmental education is indispensable 
for protecting the well-being of upcoming generations 
and cultivating a resilient, habitable world.

Within this context, sustainable environmental 
education at the primary school level is of paramount 
importance for enhancing students’ environmental 
awareness and encouraging sustainable behaviors. 
Sustainable environmental education equips 
individuals with knowledge about environmental 
issues while fostering their ability to translate this 
knowledge into meaningful action. Accordingly, 
teaching frameworks focus on maximizing resource 
efficiency and maintaining ecological integrity. 
Introducing these concepts during the early years 
of primary education and fostering environmental 
awareness at an early age establish a strong foundation 
for the lifelong development of sustainability 
consciousness. Therefore, providing environmental 
education to children and young people is expected to 
contribute significantly to raising future generations 
as environmentally conscious and responsible citizens 
who can respond effectively to environmental 
challenges (Şimşekli, 2004).

Sustainable Environmental Education in 
Türkiye
Environmental education in Türkiye has undergone 
significant development since the foundation of the 
Republic up to contemporary times. Throughout 
this period, environmental awareness has gradually 
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evolved from a conservation-oriented perspective 
toward a broader understanding of sustainability.

During the 1940s, increasing global awareness 
of environmental issues led to the emergence of 
environmental protection initiatives in Türkiye. 
Legal frameworks aimed at safeguarding ecological 
and historical assets were enacted, alongside the 
foundation of agencies dedicated to environmental 
oversight. One of the earliest legal arrangements 
was the Law on Antiquities, enacted in 1943, which 
aimed to preserve both historical and natural assets 
(Madran, 1996).

Environmental education gained considerable 
momentum with the establishment of the Village 
Institutes (Köy Enstitüleri) on 17 April 1940. These 
institutions were founded not only to educate rural 
populations but also to improve their relationship 
with the natural environment. Sustainable 
agricultural practices, environmental stewardship, 
and harmonious coexistence with nature constituted 
essential components of their educational philosophy. 
Rather than limiting environmental education to 
science or agriculture courses, the Village Institutes 
integrated environmental awareness into practical 
daily life, encouraging efficient use of natural 
resources and responsible interaction with land 
and water. This approach laid the foundations 
for environmental education in Türkiye and later 
facilitated its incorporation into formal school 
curricula (Akyüz, 2015; Yalçın, 2010).

Beginning in the 1950s, environmental education 
became increasingly systematic. Academic research 
expanded, and environmental awareness was 
gradually incorporated into teacher education 
programs. During the 1970s, growing international 
concern regarding environmental degradation 
accelerated environmental education initiatives in 
Türkiye (Atasoy, 2005).

The 1972 Stockholm Conference, formally 
organized by the UN to address the human 
environment represented a milestone in the 
international environmental movement and 
substantially influenced environmental policies in 
Türkiye. Following the Stockholm Declaration, the 
International Environmental Education Programme 
(IEEP) was launched in 1975 as a collaborative 
initiative of UNESCO and UNEP (Gönençgil, 2007). 

These developments encouraged the systematic 
integration of environmental education into Turkish 
educational policies.

During the 1980s, environmental education 
received increasing attention within both academic 
research and teacher education. A notable milestone 
was the publication of Turkey’s Biological Richness by 
the Turkish Foundation for Environmental Problems 
in 1987, which became an important reference 
for environmental protection and environmental 
education (Çakır Sümer, 2007). These developments 
culminated in the inclusion of the course Environment, 
Health, Traffic and Reading within the primary 
school curriculum in 1992 (Ünal & Dımışkı, 1999). 
At the secondary level, an elective course entitled 
Environment and Human was also introduced. These 
curricular reforms reflected Türkiye’s increasing 
alignment with international environmental policies 
and the growing emphasis placed on sustainable 
development.

The comprehensive curriculum reform imple-
mented in 2004 represented another turning point. 
Environmental education began to be delivered 
through a constructivist educational approach and 
was integrated across multiple subject areas rather 
than being confined to a single discipline (Özsoy & Ahi, 
2014). Environmental and sustainability-related con-
cepts were incorporated into Life Sciences, Science, 
and Social Studies courses in primary education, while 
secondary school curricula included environmental 
topics within science, geography, and biology cours-
es. Furthermore, an elective Environmental Educa-
tion course was introduced at the middle school level 
(MoNE, 2018). These reforms emphasized developing 
students’ environmental problem-solving skills rather 
than merely transmitting environmental knowledge.

The national curriculum framework, introduced 
as the Türkiye Century Education Model, implement-
ed beginning with the 2024–2025 academic year, fur-
ther strengthened the integration of environmental 
education and sustainability throughout the national 
curriculum. The model aims to cultivate environmen-
tally responsible citizens by enhancing students’ en-
vironmental awareness, sustainability competencies, 
and sense of responsibility. Environmental education 
is primarily addressed within Science, Geography, 
and Social Studies, where students develop an under-
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standing of ecosystems, human–environment inter-
actions, environmental challenges, and sustainable 
development (MoNE, 2024).

A distinguishing characteristic of the Türkiye 
Century Education Model is its interdisciplinary 
perspective on sustainability. Woven throughout 
various fields of study, sustainable development 
objectives empower students to build a 
multidimensional understanding of sustainability’s 
ecological, social, and financial facets. Consequently, 
learners are expected to develop sustainable 
lifestyles and contribute responsibly to society as 
environmentally conscious citizens (Education Reform 
Initiative, 2024).

The curriculum also places strong emphasis 
on experiential learning. Rather than limiting 
environmental education to theoretical instruction, 
students participate in authentic learning experiences 
through school gardens, ecological agriculture 
projects, recycling activities, and other hands-on 
environmental practices. In addition, developing 
students’ competencies in addressing climate change, 
energy conservation, environmental ethics, and 
sustainable resource management has become one 
of the central objectives of the curriculum (Turkish 
Education Association, 2024). Such experiences are 
expected to cultivate environmentally responsible 
individuals who can generate practical and sustainable 
solutions to contemporary environmental problems.

The report published by the Ministry of Science, 
Industry and Technology (2015) highlights the growing 
emphasis placed on environmental education, 
recycling, waste management, and sustainability 
by governmental as well as non-governmental 
organizations.Within this context, Türkiye’s national 
action plan identified five major objectives:

•	 promoting recycling awareness throughout 
society.

•	 encouraging and supporting scientific re-
search on recycling.

•	 establishing regulations that facilitate re-
source recovery from waste.

•	 providing economic incentives for recycling 
activities; and 

•	 developing an effective national waste man-
agement and monitoring system. 

The primary objective of the action plan is to 
foster awareness of resource recovery and recycling 
across all segments of society regardless of age, 
gender, or socioeconomic status. To achieve this 
objective, several educational strategies have been 
proposed, including integrating recycling concepts 
into all educational levels beginning with preschool 
education, preparing educational materials such 
as guidebooks, brochures, and public service 
announcements for students, organizing professional 
development programs for teachers, and developing 
both formal and non-formal educational programs 
aimed at preparing qualified professionals in 
sustainability and environmental education.

Collectively, these initiatives demonstrate that 
environmental education in Türkiye has evolved 
from a knowledge-oriented perspective toward 
a competency-based framework emphasizing 
environmental awareness, sustainability literacy, 
responsible citizenship, and active environmental 
participation. This transformation reflects both 
national educational priorities and international 
sustainability agendas, highlighting the increasingly 
central role of environmental education in preparing 
future generations to address complex environmental 
challenges.

Self-Efficacy Perception
This research anchors its understanding of self-efficacy 
within Bandura’s (1997) Social Cognitive Theory. From 
this theoretical perspective, the construct reflects 
a person’s conviction in their capacity to plan and 
carry out the necessary steps to achieve specific 
outcomesAccording to Bandura (1997, 2006), rather 
than representing actual competence, the construct 
designates personal evaluations of one’s ability to 
accomplish given activities, which is entirely distinct 
from their objective skill level.

According to Bandura (1995, 1997), perceived 
self-efficacy constitutes one of the fundamental 
determinants of human behavior and performance. 
Self-efficacy influences not only behavioral 
outcomes but also individuals’ goal setting, outcome 
expectations, emotional responses, persistence, and 
perceptions of obstacles encountered within their 
social environment. Individuals possessing strong 
self-efficacy beliefs tend to approach challenging 



Emine Selmanoğlu and Beste Dinçer : Self-efficacy Perceptions of 4th Grade Primary School Students towards 
Sustainable Environmental Education: A Scale Development Study

272 	 International Online Journal of Education and Teaching,  ISSN - 2148-225X - Oct - Dec 2026

situations with confidence, demonstrate greater 
perseverance in the face of difficulties, and recover 
more rapidly following setbacks.

When this theoretical perspective is applied 
to sustainable environmental education, students’ 
environmental self-efficacy becomes a critical factor 
influencing the development of environmentally 
responsible behaviors. Students with stronger 
self-efficacy beliefs are more likely to adopt 
environmentally responsible behaviors and actively 
participate in sustainability-related practices. 
Consequently, they are expected to establish 
personal environmental goals, remain committed to 
environmentally responsible behaviors, and actively 
seek solutions to environmental problems.Moreover, 
Bandura’s theory suggests that individuals’ responses 
to obstacles are largely determined by their self-
efficacy beliefs. Within the context of sustainable 
environmental education, students who possess a 
strong sense of self-efficacy regarding their ability to 
make a positive environmental impact demonstrate 
a greater propensity to persist despite barriers.
Their beliefs regarding their ability to separate 
waste, conserve natural resources, reduce water 
consumption, and make environmentally responsible 
lifestyle choices directly influence the likelihood of 
engaging in sustainable environmental behaviors.

Therefore, fostering environmental self-
efficacy during primary school years may contribute 
substantially to the development of lifelong 
environmentally responsible attitudes and behaviors. 
Since self-efficacy beliefs formed during childhood 
tend to influence future behavioral patterns, 
strengthening these beliefs through sustainable 
environmental education constitutes an important 
educational objective.

Significance of the Study
Instructional initiatives centered on the environment 
are indispensable for expanding ecological literacy 
and cultivating long-term sustainable habits. Notably 
within the current global context, as accelerated 
urban expansion and escalating pollution levels 
jeopardize ecological balance, it is imperative that 
environmental instruction be initiated at the onset of 
formal education and extended to all demographics 

(Grimm et al., 2008). Early environmental education 
enables children and young people to develop 
environmental responsibility, thereby preparing 
future generations to become environmentally 
conscious citizens capable of addressing complex 
environmental challenges (Şimşekli, 2004).

Despite the growing emphasis placed on 
sustainability education within educational systems, 
relatively few measurement instruments have been 
specifically designed to assess primary school students’ 
self-efficacy regarding sustainable environmental 
education. Existing instruments generally focus on 
environmental attitudes, awareness, or knowledge, 
while relatively limited attention has been devoted 
to students’ beliefs concerning their own capability 
to perform environmentally responsible behaviors.
To address this gap,the current study introduces 
and validates the Sustainable Environmental 
Education Self-Efficacy Scale (SEESES)specifically for 
fourth-grade primary school students. In addition 
to presenting evidence regarding the validity and 
reliability of the instrument, the study provides 
a measurement tool that can be employed by 
researchers, teachers, curriculum developers, and 
policymakers to evaluate students’ perceptions of 
self-efficacy related to sustainable environmental 
education. The Sustainable Environmental Education 
Self-Efficacy Scale developed within this study is 
also expected to contribute significantly to the 
literature by providing a psychometrically sound 
instrument specifically designed for primary school 
students. Furthermore, SEESES can serve as a 
valuable instrument for examining the outcomes of 
environmental education initiatives while providing 
educators with evidence to develop practices that 
enhance students’ confidence in adopting sustainable 
environmental behaviors.

Method
Research Design
This study is a methodological scale development 
study employing a descriptive survey design to 
develop a valid and reliable instrument for measuring 
fourth-grade primary school students’ self-efficacy 
perceptions regarding sustainable environmental 
education (Karasar, 2012). 
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According to DeVellis (2016), a scale is a 
measurement instrument composed of multiple 
items that collectively generate a composite score 
representing theoretical constructs that cannot 
be directly observed. Since self-efficacy is a latent 
psychological construct that cannot be measured 
through direct observation, a scale development 
approach was considered the most appropriate 
methodology for the present study.

Study Group
The participants comprised 651 fourth-grade students 
attending public primary schools under the Turkish 
Ministry of National Education in a provincial city in 
the Aegean Region during the 2024–2025 academic 
year. The study relied on convenience sampling, a 
non-probability sampling technique that includes 
participants who are readily available and willing 
to take part in the research (Walliman, 2006).This 
sampling strategy enabled the researchers to obtain 
an adequate sample size efficiently, thereby ensuring 
sufficient statistical power for the psychometric 
analyses required during scale development.

Regarding sample size recommendations for 
scale development studies, Guilford (1954) suggested 
that at least 200 participants are required, where-

as Nunnally (1978) recommended a sample size ap-
proximately ten times the number of items. Tavşancıl 
(2006) proposed a participant-to-item ratio ranging 
between five and ten, while Tabachnick and Fidell 
(2013) recommended a minimum sample size of 300 
observations for factor analysis. The number of par-
ticipants included in the study was well above the 
recommended minimum, providing an adequate basis 
for conducting both Exploratory Factor Analysis (EFA) 
and Confirmatory Factor Analysis (CFA).

Sample characteristics of the study group were 
given in Tablo 1. 

Among the 651 participants, 316 (48.5%) were 
female and 335 (51.5%) were male. Most students 
(74.3%) were born in 2014, whereas 25.7% were 
born in 2013. In terms of sibling status, 8.6% of the 
students had no siblings, 57.9% had one sibling, 
27.2% had two siblings, and the remaining 6.3% had 
three or more siblings.Regarding environmental 
engagement, 43.9% of the participants reported 
participating in activities organized by the Turkish 
Foundation for Combating Soil Erosion (TEMA) and 
other non-governmental organizations, whereas 
56.1% had no such experience. Additionally, 59.9% 
reported checking whether purchased products were 
environmentally harmful before buying them, while 

Table 1: Sample characteristics of the study group
Variables n %

Gender Girl 316 48,5

Boy 335 51,5

Year of Birth 2013 167 25,7

2014 484 74,3

Number of siblings Only child 56 8,6

      One sibling 377 57,9

2 siblings 177 27,2

3 siblings and above 41 6,3

Participation in Environmental Activities Organized by 
Non-Governmental Organizations (e.g., TEMA)

Yes 286 43,9

No 365 56,1

Checking Whether Purchased Products Are Environmen-
tally Harmful Before Purchasing

Yes 390 59,9

No 261 40,1

Participation in an Environmental Project Yes 388 59,6

No 263 40,4

Total 651 100.0
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40.1% indicated that they did not consider this issue 
during purchasing decisions. Finally, 59.6% stated that 
they had previously participated in an environmental 
project, whereas 40.4% reported no such experience.

Scale Development Process
The development of the Sustainable Environmental 
Education Self-Efficacy Scale (SEESES) followed the 
eight-stage scale development procedure proposed 
by DeVellis (2016), together with additional guidance 
derived from Bandura’s (2006) methodological 
framework for self-efficacy measurement.

Stage 1: Defining the Construct
The first stage involved establishing a clear conceptual 
framework for the constructs intended to be 
measured. A thorough examination of both national 
and international studies, concerning environmental 
education, environmental awareness, sustainability, 
and self-efficacy was conducted (e.g., Bandura, 2006; 
Başaran Uğur et al., 2019; Çelikbaş, 2016; Gıcır et 
al., 2020; Hatiboğlu & Mercan, 2023; Kahyaoğlu, 
2016; Özdemir et al., 2009). Although numerous 
instruments addressing environmental awareness 
and environmental attitudes were identified, no 
contemporary measurement instrument specifically 
assessing primary school students’ self-efficacy 
regarding sustainable environmental education was 
found. Therefore, the theoretical framework of 
the scale was established based on the Life Science 
Curriculum published by the Ministry of National 
Education (MoNE, 2024) and Bandura’s (1997) theory 
of self-efficacy.

Stage 2: Item Generation
Drawing on the findings from the preceding stages, 
an initial set of 60 scale items was prepared to captu-
re the key components of sustainable environmental 
education self-efficacy.Both positively and negatively 
worded statements were included. Consistent with 
Bandura’s (2006) recommendations, items were con-
structed using capability-oriented expressions such 
as “I can...” to measure perceived capability rath-
er than factual knowledge. Findings obtained from 
semi-structured interviews with primary school stu-
dents, teachers, and parents were incorporated into 
the process of generating the preliminary item pool.

Stage 3: Determining the Response Format
The decision to adopt a five-point Likert-type 

response format was informed by evidence from 
the literature, feedback obtained from experts, 
and the findings of a pilot study conducted with 
10 fourth-grade students.

Stage 4: Expert Review
To establish content validity and face validity, 
the preliminary scale was evaluated by twelve 
experts representing several disciplines, including 
environmental education, science education, 
curriculum and instruction, educational measurement 
and evaluation, Turkish language education, and 
experienced primary school teachers.

Experts evaluated each item using three response 
categories:

•	 Essential 
•	 Useful but not essential 
•	 Not necessary 

They were also invited to provide written 
recommendations for improving item wording and 
clarity. Feedback obtained from the experts guided 
revisions of the preliminary instrument before field 
implementation.

Stage 5: Inclusion of Control Items
To minimize response bias and identify inattentive 
responding or socially desirable response tendencies, 
several reverse-coded control items were incorporated 
into the preliminary scale.

Stage 6: Pilot Administration
After incorporating the experts’ feedback, the 
revised draft of the scale was implemented with 
the target group. To evaluate the scale’s factorial 
structure, independent datasets were employed 
for the Exploratory Factor Analysis (EFA) and the 
Confirmatory Factor Analysis (CFA).

Stage 7: Psychometric Analyses
The psychometric evaluation of the instrument 
included analyses of item–total correlations, item 
discrimination based on the upper–lower 27% 
score groups, Exploratory Factor Analysis (EFA), 



Emine Selmanoğlu and Beste Dinçer : Self-efficacy Perceptions of 4th Grade Primary School Students towards 
Sustainable Environmental Education: A Scale Development Study

International Online Journal of Education and Teaching,  ISSN - 2148-225X - Oct - Dec 2026	 275

Confirmatory Factor Analysis (CFA), and internal 
consistency estimated using Cronbach’s Apha.

Stage 8: Scale Refinement
Successive psychometric evaluations led to the removal 
of items that failed to meet the predefined statistical 
criteria, including inadequate factor loadings and 
substantial cross-loadings. The refinement process 
produced a four-dimensional instrument consisting of 
28 items:

•	 Sensitivity 
•	 Responsibility 
•	 Supporting Waste Management 
•	 Protecting Natural Resources 

These four dimensions constitute the final 
structure of the Sustainable Environmental Education 
Self-Efficacy Scale (SEESES).

Results
Evidence for Construct Validity
The construct validity of the Sustainable Environmen-
tal Education Self-Efficacy Scale (SEESES) was inves-
tigated using Exploratory Factor Analysis (EFA). Item 
discrimination was evaluated by comparing partici-
pants in the upper and lower 27% score groups through 
independent-samples t-tests, allowing the extent to 
which each item differentiated between high- and 
low-scoring individuals to be examined. Prior to these 
procedures, the assumptions of normality and homo-
geneity of variance were assessed and found to be 
satisfactory. The factor structure obtained from the 
EFA was subsequently cross validated through Con-
firmatory Factor Analysis (CFA) using data collected 
from an independent sample. The findings of these 
analyses are reported sequentially in Tables 1–6.

Prior to performing the Exploratory Factor Analysis 
(EFA), the appropriateness of the dataset for factor 
extraction was evaluated using the Kaiser–Meyer–Olkin 
(KMO) measure and Bartlett’s Test of Sphericity. The 
obtained KMO coefficient was .873, reflecting a level 
of sampling adequacy that supports the application of 
factor analysis. According to Altunışık et al. (2010), 
KMO values between .50 and 1.00 indicate that the 
data are appropriate for factor analysis, whereas 
values below .50 suggest that factor analysis is 

not suitable. Bartlett’s Test of Sphericity yielded a 
statistically significant result, χ²(378) = 5366.915, p< 
.001, indicating that the inter-item correlations were 
sufficient to justify factor extraction. Taken together 
with the KMO findings, these results supported the 
suitability of the data for exploratory factor analysis.

The initial item pool consisted of 48 items. During 
the Exploratory Factor Analysis, 20 items (SCET1, 
SCET5, SCET10, SCET13, SCET14, SCET17, SCET20, 
SCET21, SCET24, SCET29, SCET30, SCET31, SCET33, 
SCET35, SCET39, SCET40, SCET43, SCET44, SCET46, 
and SCET48) were removed because they exhibited 
low factor loadings or substantial cross-loadings. The 
remaining 28 items were grouped into four distinct 
factors, representing the final structure of the scale.

The four-factor solution explained 43.64% of the 
total variance. According to Çokluk et al. (2018), 
an explained variance exceeding 40% is considered 
acceptable for multidimensional measurement 
instruments, indicating satisfactory construct validity.

The four factors were interpreted as follows:

•	 Factor 1: Sensitivity
•	 Factor 2: Responsibility 
•	 Factor 3: Supporting Waste Management 
•	 Factor 4: Protecting Natural Resources 

The reliability coefficients for the four dimensions 
ranged from .554 to .865, while the overall Cronbach’s 
alpha coefficient of the scale was .893, indicating 
high internal consistency.

Table 3 summarizes the item discrimination 
analysis, which was performed by applying 
independent-samples t-tests to the upper and lower 
27% score groups.Participants were ranked according 
to their factor scores, and the upper and lower 27% of 
the score distribution were subsequently selected for 
comparison.Mean differences between these groups 
were tested statistically. The results demonstrated 
that all 28 items significantly discriminated between 
participants with low and high self-efficacy perceptions  
(p< .001 for every item).

The obtained t-values ranged from approximately 
−10.57 to −21.99, indicating that every item 
possessed strong discriminatory power. These findings 
provide substantial evidence that the retained 
items effectively differentiate students with varying 
levels of sustainable environmental education self- 
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efficacy.
Examination of the correlations among the 

variables indicated that all factor loadings exceeded 

the recommended threshold of .30, and all correlations 
were statistically significant. The confirmatory factor 
analysis provided additional support for the four-

Table 2: Exploratory Factor Analysis Results of the Sustainable Environmental  
Education Self-Efficacy Scale

Items 

Factors

Total Item Cor 
relations F1: Sensitivity

F2: 
Responsibility

F3:Supporting 
Waste 

Management

F4: Protecting 
Natural 

Resources

SCET34 0.679 0.576

SCET23 0.662 0.551

SCET41 0.636 0.580

SCET37 0.618 0.584

SCET32 0.571 0.512

SCET12 0.563 0.503

SCET36 0.553 0.512

SCET26 0.538 0.540

SCET2 0.528 0.483

SCET45 0.525 0.527

SCET42 0.512 0.545

SCET4 0.499 0.568

SCET6 0.477 0.497

SCET7 0.701 0.505

SCET18 0.668 0.478

SCET16 0.577 0.514

SCET9 0.530 0.410

SCET22 0.529 0.434

SCET27 0.501 0.416

SCET15 0.618 0.397

SCET28 0.608 0.486

SCET3 0.586 0.424

SCET38 0.565 0.465

SCET19 0.538 0.386

SCET8 0.511 0.358

SCET47 0.705 0.408

SCET11 0.666 0.403

SCET25 0.600 0.324

Reliability (Cron-
bach’s α)

0.865 0.725 0.687 0.554 0.893

Explained Vari-
ance (%)

17.064 10.047 9.335 7.189 43.635

Note. KMO = .873; Bartlett’s Test of Sphericity: χ²(378) = 5366.915, p< .001. 
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Table 3.Item Discrimination Analysis Results
Factors Items t (Upper–Lower 27%) p(Upper–Lower 27%)

F1: Sensitivity SCET34 -15.176 0.000*
SCET23 -18.453 0.000*
SCET41 -14.418 0.000*
SCET37 -13.399 0.000*
SCET32 -13.175 0.000*
SCET12 -16.594 0.000*
SCET36 -13.239 0.000*
SCET26 -10.574 0.000*
SCET2 -15.574 0.000*
SCET45 -12.481 0.000*
SCET42 -13.982 0.000*
SCET4 -15.195 0.000*
SCET6 -13.339 0.000*

F2: Responsibility SCET7 -13.110 0.000*
SCET18 -15.495 0.000*
SCET16 -16.699 0.000*
SCET9 -15.115 0.000*
SCET22 -21.987 0.000*
SCET27 -15.473 0.000*

F3: Supporting Waste Management SCET15 -14.198 0.000*
SCET28 -16.526 0.000*
SCET3 -18.882 0.000*
SCET38 -17.309 0.000*
SCET19 -12.635 0.000*
SCET8 -12.975 0.000*

F4: Protecting Natural Resources SCET47 -15.655 0.000*
SCET11 -16.792 0.000*
SCET25 -19.296 0.000*

*p<0.05

factor structure, indicating that the 28 items were 
appropriately associated with their hypothesized 
dimensions (see Table 5).

To improve the overall model fit, modification 
procedures were performed. During this process, 
parameters that adversely affected model fit were 
identified, and covariance paths were specified 
between error terms with high modification 
indices where theoretically justifiable. Following 
these modifications, the model fit indices were 
recalculated. After the recommended modifications 
were implemented, the measurement model showed 
satisfactory fit to the observed data. The obtained 

fit statistics were within the commonly accepted 
thresholds, providing support for the adequacy of the 
proposed factor structure.

The final fit indices of the revised measurement 
model are presented in Table 5.

Reliability Analysis
The reliability of the SEESES was evaluated using 
item-total correlations, Cronbach’s alpha coeffi-
cients, and the split-half reliability method. Cron-
bach’s alpha coefficient for the overall scale was 
calculated as α = .893, indicating excellent internal 
consistency. According to Hinton et al. (2004), Cron-



Emine Selmanoğlu and Beste Dinçer : Self-efficacy Perceptions of 4th Grade Primary School Students towards 
Sustainable Environmental Education: A Scale Development Study

278 	 International Online Journal of Education and Teaching,  ISSN - 2148-225X - Oct - Dec 2026

bach’s alpha values above .70 reflect satisfactory re-
liability, whereas values approaching .90 indicate a 
highly reliable measurement instrument. Split-Half 
reliability results of the sustainable environmental 
education self-efficacy scale was shown in Table 6. 

As seen in table 6, Split-half reliability was 
examined using the Spearman–Brown coefficient. The 
obtained values were:

•	 Spearman–Brown coefficient = .854 
•	 Guttman Split-Half coefficient = .853 
•	 Correlation between the two halves = .745 

Because all coefficients exceeded the 
recommended threshold of .70 (Lord & Novick, 
1968), the results further support the reliability 
of the instrument. The finalized SEESES includes 
28 statements, each evaluated using a five-point 
Likert-type response format ranging from 1 (Strongly 
Disagree) to 5 (Strongly Agree).

Three items (Items 26, 27, and 28) are reverse 
scored.

The four subscales are organized as follows:

•	 Items 1–13: Sensitivity 
•	 Items 14–19: Responsibility 
•	 Items 20–25: Supporting Waste Management 
•	 Items 26–28: Protecting Natural Resources 

Total scores are interpreted so that higher values 
reflect stronger self-efficacyregarding sustainable 
environmental education.

The combination of high internal consistency, 
satisfactory split-half reliability, and strong construct 
validity demonstrates that the SEESES is a psychomet-
rically sound instrument suitable for assessing fourth-
grade primary school students’ self-efficacy percep-
tions related to sustainable environmental education.

Conclusion, Discussion, and  
Implications
The findings obtained from the psychometric analyses 
suggest that the Sustainable Environmental Education 
Self-Efficacy Scale (SEESES) is a psychometrically sound 
instrument for assessing fourth-grade primary school 
students’ self-efficacy in sustainable environmental 
education. The finalized instrument includes 28 items 
distributed across four interrelated dimensions.

The four factors identified through the anal-
yses were conceptualized as Sensitivity, Respon-
sibility, Supporting Waste Management, and Pro-
tecting Natural Resources. This factor structure 
is theoretically consistent with the concepts of 
self-efficacy and personal agency emphasized in 
Bandura’s (1997) Social Cognitive Theory. While 
the Sensitivity dimension reflects students’ af-
fective readiness to recognize and respond to 
environmental issues, the Responsibility dimen-
sion represents their belief in taking initiative 
and engaging in actions aimed at addressing en-
vironmental problems. The dimensions of Sup-
porting Waste Management and Protecting Nat-
ural Resources correspond closely to mastery 
experiences, which Bandura identifies as the 
most influential source of self-efficacy beliefs. 
Students’ confidence in performing concrete en-
vironmentally responsible behaviors in their dai-
ly lives—such as separating recyclable waste, us-
ing natural resources efficiently, and preventing 
water wastage—directly reflects their perceived 
capability to contribute to environmental sus-
tainability.

Results obtained from the exploratory and 
confirmatory factor analyses consistently supported 
the four-dimensional structure of SEESES, indicating 
that the instrument provides an appropriate 
representation of the construct it was designed to 
measure. Reliability analyses indicated that the total 
scale and each of its subdimensions demonstrated 
satisfactory internal consistency, providing further 
support for the use of SEESES as a dependable measure 
of sustainable environmental education self-efficacy 
in primary school students.

At both the national and international levels, 
numerous initiatives have been implemented the 
proposed instrument may facilitate research exploring 
the outcomes of sustainable environmental education 
initiatives in a variety of educational contexts. 
Malaysia has implemented several environmental 
education initiatives in collaboration with the 
Foundation for Environmental Education (FEE), an 
international non-governmental organization that 
promotes education for sustainable development 
through a range of globally recognized environmental 
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Fig. 1: First-Order Confirmatory Factor Analysis 
Model of the Scale

Table 4: Measurement Model Results
Factors        Items Factor Loadings Standard Error (SE) t-value         P

F1: Sensivity

SCET34 0.615 - - -

SCET23 0.574 0.086 12.408 ***

SCET41 0.618 0.074 13.153 ***

SCET37 0.627 0.072 13.308 ***

SCET32 0.535 0.069 11.703 ***

SCET12 0.540 0.099 11.804 ***

SCET36 0.554 0.089 12.046 ***

SCET26 0.592 0.079 12.711 ***

SCET2 0.511 0.081 11.266 ***

SCET45 0.580 0.075 12.498 ***

SCET42 0.613 0.090 13.065 ***

SCET4 0.634 0.074 13.421 ***

SCET6 0.545 0.073 11.888 ***

programs.FEE provides an internationally recognized 
framework for environmental education programs 
and emphasizes collaboration between governmental 

and non-governmental organizations in implementing 
educational initiatives (Mohamoud et al., 2020). Such 
programs aim to enhance students’ understanding 
of environmental issues while promoting sustainable 
practices. Evidence from the existing literature 
indicates that environmental education contributes to 
substantial improvements environmental awareness 
among children and adolescents’attitudes, and 
sustainability-related behaviors (Ardoin et al., 2022).

Moreover, sustainable environmental education 
contributes to addressing environmental challenges 
by encouraging the adoption of sustainability-oriented 
values and behaviors. Evidence from the research 
suggests that incorporating environmental education 
into school curricula through initiatives such as the 
Adiwiyata Program promotes environmental awareness 
among teachers, students, and members of the local 
community (Suwantono et al., 2026). These initiatives 
foster supportive learning environments that encourage 
sustainable practices while cultivating a sense of 
environmental responsibility among learners.

Nevertheless, determining whether national and 
international environmental education programs suc-
cessfully achieve their intended objectives and pro-
duce the expected changes in students’ knowledge, 
attitudes, and behaviors requires rigorous measure-
ment and evaluation procedures. In this regard, the 
measurement instrument developed in the present 
study provides a comprehensive tool for assessing 
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Factors        Items Factor Loadings Standard Error (SE) t-value         P

F2: Responbility

SCET7 0.565 - - -

SCET18 0.531 0.076 10.205 ***

SCET16 0.663 0.093 11.762 ***

SCET9 0.490 0.079 9.631 ***

SCET22 0.532 0.092 10.213 ***

SCET27 0.534 0.081 10.243 ***

F3: Supporting Waste 
Managemen

SCET15 0.477 - - -

SCET28 0.598 0.128 9.372 ***

SCET3 0.533 0.147 8.839 ***

SCET38 0.595 0.125 9.349 ***

SCET19 0.484 0.110 8.365 ***

SCET8 0.429 0.097 7.761 ***

F4: Protecting Natural 
Resources

SCET47 0.620 - - -

SCET11 0.600 0.136 8.691 ***

SCET25 0.433 0.069 7.495 ***
***p<0.05

Table 5: The goodness-of-fit indices of the SEEESES

Fit Index Obtained Value 
Recommended 

Value 

 χ²/df 4.096 ≤5

RMSEA 0.069 ≤0.10

GFI 0.876 ≥0.80

AGFI 0.854 ≥0.80

SRMR 0.055 ≤0.10

students’ self-efficacy regarding sustainable environ-
mental education. Consequently, it offers an import-
ant empirical foundation for evaluating the effective-
ness of existing and future environmental education 
programs through evidence-based assessment.

An examination of the existing literature suggests 
that most available instruments related to sustainable 
environmental education have been developed 
primarily for pre-service teachers (Özdemir et al., 
2009; Afacan & Demirci Güler, 2011; Aydın & Günaldı, 

Table 6.Split-Half Reliability Results of the Sustainable Environmental Education Self-Efficacy Scale
Reliability Statistics

Cronbach’s Alpha   

Part 1 Value 0.793

Number of    Items 

Part 2 Alpha 0.837

Number of Items

Number of Items (Total)    28

Correlation Between the Two Halves 0.745

Spearman-Brown 

Coefficient

Equal Length 0.854

Unequal Length 0.854

Guttman Split-Half 0.853

Items: SCET2, SCET3, SCET4, SCET6, SCET7, SCET8, SCET9, SCET11, SCET12, SCET15, SCET16, SCET18, SCET19, 
SCET22.			
Items: SCET23, SCET25, SCET26, SCET27, SCET28, SCET32, SCET34, SCET36, SCET37, SCET38, SCET41, SCET42, SCET45, 
SCET47.	
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2013; Cirit Gül et al., 2022) or in-service teachers 
(Özlü et al., 2013). In addition, several qualitative 
studies have examined sustainable environmental 
education among teachers and pre-service teachers 
(Öztürk & Öztürk, 2015; Özkan, 2017; Öztürk & 
Orhan, 2024; Özgeçen Sağdıç & Şahin, 2024; Şeren & 
Mert, 2020; Yıldız et al., 2021). In contrast, relatively 
few instruments are available for evaluating 
environmental attitudes among middle school 
students (Yücel & Özkan, 2014; Kılıç & Kan, 2020) 
and environmental awareness (Çetin & Yalçınkaya, 
2018; Olcay & Çukur, 2025). Accordingly, this study 
contributes to the existing literature through the 
development of a measurement instrument by 
providing an instrument specifically tailored to the 
developmental characteristics of fourth-grade primary 
school students and designed in accordance with the 
learning outcomes specified in the current curriculum 
of the Turkish Ministry of National Education.

Limitations and Recommendations 
Although the findings indicate that the Sustainable 
Environmental Education Self-Efficacy Scale (SEESES) 
represents a valid, reliable, and practically useful 
measurement instrument, several limitations should 
be considered when interpreting the results and the 
potential applications of the scale.

The participant sample was limited to fourth-
grade students enrolled in public primary schools 
within one provincial center in the Aegean Region 
of Türkiye. This geographical restriction may reduce 
the applicability of the findings to other populations. 
Subsequent studies should validate the scale using 
more heterogeneous samples representing different 
regions and school settings to determine whether its 
psychometric properties remain stable across educa-
tional contexts.Furthermore, adapting and validating 
the English version of the Sustainable Environmental 
Education Self-Efficacy Scale (SEESES) in different 
cultural contexts would facilitate cross-cultural com-
parisons andenrich the current understanding of sus-
tainable environmental education.

Second, future validation efforts should examine 
the consistency of the proposed factor structure 
across independent samples drawn from various 
geographical regions and educational settings to 

strengthen evidence regarding the external validity 
of the instrument.

Third, the present study focused exclusively on 
students perceived self-efficacy. Future investigations 
may examine the relationship between environmental 
self-efficacy and actual environmentally responsible 
behaviors through mixed-method or longitudinal 
research designs.

Finally, subsequent research could examine the 
predictive validity of SEESESby investigating its re-
lationships with environmental knowledge, environ-
mental attitudes, pro-environmental behavior, en-
vironmental citizenship, and sustainability literacy. 
Longitudinal studies may also explore how environ-
mental self-efficacy develops throughout students’ 
educational experiences.
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EK 1: SÜRDÜRÜLEBİLİR ÇEVRE EĞİTİMİ ÖZYETERLİK ALGI ÖLÇEĞİ
Sevgili Öğrenciler,
Doktora tez çalışmam kapsamında yürütmekte olduğum “Sürdürülebilir Çevre Eğitimi Özyeterlik Algı Ölçeği” 
çalışması için sizlerin düşüncelerine ihtiyaç duymaktayım. Aşağıda yer alan her maddeyi dikkatlice okuyunuz. 
Her bir madde için “Tamamen Katılıyorum”, “Katılıyorum”, “Kısmen Katılıyorum”, “Katılmıyorum” veya 
“Kesinlikle Katılmıyorum” seçeneklerinden sadece bir kutucuğa “X” işareti koyunuz. Ölçekte toplam 28 madde 
yer almaktadır. Yaklaşık 20 dk. sürmektedir. Tüm ifadelere cevap vermeniz hazırlamış olduğum çalışmam için 
önemlidir. Bu çalışma için vereceğiniz cevaplar bilimsel amaçlı kullanılacaktır. Lütfen isminizi yazmayınız. 
Katkı sağladığınız ve zaman ayırdığınız için teşekkür ederim.  

Kişisel Bilgiler
1. 	 Cinsiyetiniz:	 Kız   (      )			   Erkek   (      )
2. 	 Doğum Yılınız:  20……
3.	 Kardeş Sayısı:  	 Tek çocuğum.   (      )		  1 kardeşim var.   (      )
      2  kardeşim var.   (      )		  3 ve daha fazla kardeşim var.   (      )
	 4. Sivil Toplum Kuruluşlarının (TEMA gibi) çevre ile ilgili çalışmalarına katıldınız mı?
		  Evet   (      )			   Hayır   (      )
	 5. Satın aldığınız ürünlerin çevreye zararlı olup olmadığını kontrol eder misiniz?
		  Evet   (      )			   Hayır   (      )
	 6. Çevreyle ilgili bir projeye katıldınız mı?
		  Evet   (      )			   Hayır   (      )
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Sürdürülebilir çevre için arkadaşlarıma neler 
yapabileceklerine yönelik bilgilendirme yapa-
bilirim.

2
Çevremdeki arkadaşlarıma sürdürülebilir çevre 
eğitimleri ile iklim değişikliğinin önüne geçile-
bileceğine dair bilgilendirmeler yapabilirim.

3
Sürdürülebilir çevre eğitiminde öğrendiklerimi 
diğer derslerle ilişkilendirebilirim.

4
Sürdürülebilir çevre eğitimi ile çevre sorunları-
na çözüm önerileri getirebilirim.

5
Sürdürülebilir çevre için neler yapılabileceğini 
araştırırım.

6
Sürdürülebilir çevre için yenilenebilir enerji 
kaynaklarının kullanılmasına yönelik çalışma-
ları araştırırım.
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Sürdürülebilir çevre için hava ve su kirliliğinin 
önüne geçilebilecek projeler hazırlayabilirim.

8
Sürdürülebilir çevre eğitimleri ile iklim 
değişikliğinin önüne nasıl geçilebileceğini ark-
adaşlarıma anlatabilirim.

9
Sürdürülebilir çevre ile ilgili kavramsal bilgileri 
öğrenebilirim.

10
Yenilenebilir enerji kaynaklarının önemini 
arkadaşlarıma anlatabilirim.

11
Sürdürülebilir çevre eğitimleri ile iklim 
değişikliğinin önüne geçilebileceğine yönelik 
projeler hazırlayabilirim.

12

So
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lu
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k

Günlük hayatla sürdürülebilir çevre eğitimini 
ilişkilendirebilirim.

13
Yenilenebilir enerji kaynaklarının neler old-
uğunu bilirim.

14
Ozon tabakası için zararlı gazların kullanılma-
ması gerektiğini bilirim.

15
Akarsu kirliliğinin sürdürülebilir çevreye olan 
zararlarını bilirim.

16
Sürdürülebilir çevre eğitimi ile dünyadaki 
çevresel sorunlara farklı bir açıdan bakabilirim.

17
Sürdürülebilir çevre ile ilgili kavramsal bilgil-
ere sahibim.

18
Diğer dersler ile sürdürülebilir çevre eğitimiyle 
ilgili konular arasında bağ kurabilirim.

19
Yeşil alanlar oluşturulması ile ilgili projeler 
yapabilirim.
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Sürdürülebilir çevre için doğal kaynaklarımızı 
korumamız gerektiğini bilirim.
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Sürdürülebilir çevre için geri dönüştürülebilen 
ürünleri tercih ederim.

22
Diğer derslerde sürdürülebilir çevre eğitiminde 
öğrendiklerimi uygulayabilirim.

23
Sürdürülebilir bir çevre için atıklarımızı 
ayrıştırmamız gerektiğini bilirim.

24
Atıklarımı geri dönüşüm kutularına göre 
ayırabilirim.

25
Su israfını önleyerek sürdürülebilir çevreye 
katkı sağlarım.

26
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Tek kullanımlık araç ve gereçlerin çevreye 
zarar vermediğini bilirim.

27
Su kirliliğinin sürdürülebilir çevreye hiçbir 
etkisinin olmayacağını bilirim.

28
Doğal kaynaklarımızın her zaman var olacağını 
düşünürüm.

Note: Researchers do not need to obtain additional permission from the authors to use the Sustainable Environmental Ed-
ucation Self-Efficacy Scale (SEESS) in scientific research, provided that the original study is appropriately cited.


