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This research aimed to formulate a robust and valid measurement instrument for evaluating the 
environmental behavior levels of prospective teachers. The study focused on detailing the analyses 
conducted on the Environmental Behavior Scale (EBS). Content validity was ascertained through 
expert assessment, while construct validity investigations were aligned with the Theory of Planned 
Behavior (TPB). Employing both Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis 
(CFA), the study involved teacher candidates from a Faculty of Education. EFA findings proposed an 
18-item, five-factor model. This model was subsequently cross validated through CFA, exhibiting 
favorable fit indices. Structural Equation Modeling (SEM) was applied to unveil relationships among 
variables, indicating positive cognitive, affective, and behavioral responses to environmental concerns 
among teacher candidates. The measurement invariance of the SEM model was examined in terms of 
the gender variable, and it was found that the model did not change. Consequently, EBS emerges as 
a valuable tool for environmental education, offering insights into variables such as attitude towards 
behavior, perceived behavioral control, subjective norm, behavioral intention, and actual behavior in 
teacher candidates.
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The environment, defined as the dynamic interaction between living and non-living elements, is significantly 
shaped by human activity1. Human civilization has historically adapted to surviving in natural environments by 
meeting various needs, which have evolved alongside scientific and technological progress. However, human 
interventions in the environment have upset ecological equilibrium, resulting in severe global environmental 
challenges. Prevailing misconceptions about unlimited environmental resources and Earth’s self-renewal 
capacity have exacerbated resource depletion and pollution, threatening human well-being2. In response, 
efforts to mitigate environmental damage and restore ecological balance have been evident across various 
domains, driven by societal perceptions and behaviors3. The industrial revolution, beginning in the 1940s, 
notably intensified atmospheric pollution and ecological disruption, prompting global environmental initiatives 
(Venkataraman, 2008). Amid the escalation of environmental issues, there has been a growing emphasis on 
fostering knowledge, skills, attitudes, behaviors, and motivation through environmental education to empower 
individuals and communities to address environmental challenges effectively.

Environmental education
Environmental education aims to develop individuals’ knowledge, skills, attitudes, and responsibilities in 
addressing environmental challenges comprehensively4. Originating from the Tbilisi Declaration of 1977, 
environmental education highlights the dynamic interaction between individuals and their environment, 
as emphasized by UNESCO5,6. In Turkey, environmental education initiatives commenced after the 1961 
constitution, with significant progress following UNESCO’s International Environmental Education Program. 
Integration into the national curriculum occurred between 1992 and 2002, though assessments in 2009 revealed 
a focus on environmental protection over sustainability. Ongoing revisions include introducing Environmental 
Education as an elective course since 2015, aiming to rectify shortcomings7. The primary goal is to enhance 
individuals’ understanding, awareness, and attitudes towards environmental issues, empowering them to 
contribute to solutions, as noted by UNESCO8. Environmental education imparts knowledge, skills, and attitudes 
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necessary for proactive environmental stewardship, as suggested by Tilbury et al.9. Its quality significantly 
influences various educational outcomes, including environmental knowledge, awareness, attitudes, and 
behaviors. Through environmental education, individuals cultivate positive attitudes and behaviors towards the 
environment, promoting resource-conscious practices and understanding ecosystem dynamics, as emphasized 
by Goldman, Yavetz, & Pe’er10. Increased insights into ecosystem dynamics and human impacts lead individuals 
towards more favorable behaviors in environmental preservation.

Education theory of planned behavior
Environmental attitudes, as elucidated by UNESCO6, encapsulate individuals’ predispositions towards 
environmental preservation and development. These attitudes encompass cognitive, emotional, and behavioral 
facets, observable through verbal expressions or actions, as posited by Gifford & Sussman11. Environmental 
behavior, influenced by attitudes and beliefs, reflects observable actions influenced by cognitive, socio-
psychological, and demographic factors, as discussed by Franzen & Vogl12 and Hwang, Kim & Jeng13. 
Environmental attitudes were defined by UNESCO8 as the predispositions of individuals towards protecting 
and improving the environment. Gifford and Sussman11 suggested that these attitudes encompass cognitive, 
emotional and behavioral aspects and can be observed through verbal expressions or actions. Environmental 
behavior, which is influenced by attitudes and beliefs, reflects observable actions influenced by cognitive, socio-
psychological and demographic factors, as discussed by Franzen and Vogl12 and Hwang, Kim and Jeng13.

Theory of Rational Action (TRA), developed by Fishbein and Ajzen (1975), suggests that individuals shape 
their behaviors according to their attitudes and subjective norms. However, to overcome the limitations of this 
model, the Theory of Planned Behavior (TPA) was developed, and the concept of perceived behavioral control 
(PBC) was added to the model. PBC refers to the perceived ease or difficulty level of individuals in performing 
a behavior. This concept is derived from Social Cognitive Theory and explains individuals’ perceptions of 
their competence in performing a certain behavior. Theory of Planned Behavior (TPB), built on the Theory 
of Rational Action, addresses the incompatibility between attitudes and environmentally beneficial behaviors. 
Integrating attitudes, subjective norms, and PBC as described by Ajzen and Fishbein14 and Cohen and Hanno15, 
TPB emphasizes intention as the primary determinant of behavior. It also includes PBC, which encompasses 
external factors such as resources and opportunities that the individual has. According to the Behavioral 
Intention Theory (BIT), whether an individual will perform a certain behavior is determined by intention. A 
strong intention to perform the behavior increases the probability of the behavior occurring. In literature, it is 
frequently emphasized that intention is one of the most important determinants of behavior16, and this concept 
has been tested in various fields such as technology, health, politics, marketing and psychology17. Research 
conducted by Ajzen and Fishbein14 shows that TPB provides a comprehensive framework for exploring the 
attitudes, intentions, and behavioral control of prospective teachers. This theory is a powerful model used to 
better understand and predict individuals’ behaviors toward the environment.

Problem status
The text underscores the global significance of environmental issues, emphasizing their transnational impact on 
biodiversity and human survival18. It posits that mitigating these challenges necessitates conscientious resource 
consumption, heightened environmental awareness, and alignment with nature amidst rapid urbanization 
and industrialization. Education, technology, and legislation are pivotal in cultivating societal awareness and 
promoting sustainable behaviors19. Environmental education, spanning formal schooling and community 
initiatives, seeks to instill positive attitudes and behaviors towards environmental stewardship, often employing 
experiential learning methods20. In the past years, Dunlap and Van Liere21 measured individuals’ environmental 
values and perspectives on problems with the New Environmental Paradigm, while Pooley and O’Connor22 
developed a scale examining the relationship between environmental education and attitudes, emotions, and 
beliefs. While Ardahan23 focused on adapting scales addressing students’ environmental attitudes and behaviors, 
there are also studies evaluating students’ environmental knowledge, attitudes, and behaviors with scales aimed 
at environmental literacy in understanding individuals’ approaches to the environment24–28. Similarly, while 
most of the studies on environmentally friendly behaviors measure only behaviors that are beneficial or have 
a positive impact on the environment, and focus on environmental protection, adopting sustainable lifestyles, 
and encouraging these behaviors, the concept of environmental behavior addresses all behaviors towards the 
environment29–31. Studies suggesting a low relationship between environmental awareness and environmentally 
friendly behaviors32,33 have attributed this to the fact that attitudes are object-oriented and do not focus on 
concrete behaviors34. While it is argued that there is a similar inconsistency between attitude and behavior, the 
“Theory of Reasoned Action” and the Principle of Compromise developed by Ajzen and Fishbein14 to eliminate 
this problem, and its improved version, the Theory of Planned Behavior (TPB), which is parallel to Bandura’s35,36 
theory of “self-efficacy”, was rearranged by Ajzen37,38 and PBC has an important place in this model.

Despite the wealth of environmental studies, research on the relationship between attitudes and behaviors 
within the TPB framework is scarce. Moreover, there’s a dearth of scale development studies for environmental 
behavior within TPB, necessitating further investigation in this domain (Table 1). Universities, as potential agents 
of environmental change, are increasingly prioritizing environmental education, yet studies on student behavior 
and TPB-based scale development are limited in existing literature. Clayton39 developed the Environmental 
Identity Scale (EIS) to measure the psychological bond that individuals establish with nature and considered 
environmental identity as a part of the individual’s self-concept based on Social Identity Theory. Goldman, Yavetz, 
and Pe’er10 examined the environmental behaviors of prospective teachers in the context of the Environmental 
Literacy Model40 and the Environmental Behavior Model of Hungerford and Volk25. While Kışoğlu41 conducted 
his analyses within the framework of the Environmental Literacy Model for the Environmental Behavior 
Scale he developed within the scope of his study, Cömert42 examined the effect of the Cooperative Learning 
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approach on students’ environmental knowledge, attitudes, and behaviors with an experimental design. In 
Yaşaroğlu’s43 study, the Environmental Attitude Scale (EAS) and Environmental Responsible Behavior Scale 
(ECB) were developed to determine the environmental attitudes and behaviors of primary school students and 
were examined within a framework based on environmental attitude theories. Güven and Aydoğdu30 examined 
different dimensions of environmental behaviors with the Behavior Scale Towards Environmental Problems, 
which they developed to evaluate the environmental behaviors of prospective teachers. Cömert42, Yaşaroğlu43 
and Güven and Aydoğdu30 did not provide information about the theoretical framework and model in their 
studies and stated that they created an item pool within the scope of environmental behavior based on the scales 
developed in the literature. Díaz-Siefer et al.44 analyzed the effects of environmental knowledge types on pro-
environmental behaviors based on the Environmental Knowledge Types Model. The study conducted by Sontay, 
Gökdere, and Usta28 aims to determine the relationships between the subcomponents of environmental literacy 
of middle school students, namely “environmental knowledge”, “environmental impact”, and “environmental 
behavior”. In the study, the "Environmental Knowledge Test (ECT)", "Environmental Impact Scale (EAS)", 
and "Environmental Behavior Scale (ECS)", which were developed by the researchers and whose validity and 
reliability studies have been conducted, were used to measure these components. These scales were designed to 
assess different dimensions of environmental literacy. Among these studies, the only scale development study 
within the scope of TPB is the Ecocentric, Anthropocentric, and Environmental Antipathetic Attitude Scale 
developed by Thompson and Barton45. The "Environmental Behavior Scale for Middle School and High School 
Students" developed by Ardahan23 was designed to measure the environmental behaviors of students and is 
based on the aim of environmental education to positively affect and transform individuals’ environmental 
value, attitude, and behavior systems. The scale consists of three sub-dimensions: natural balance protection 
behavior, social behavior, and high-level cognitive behavior, and there is no information that it is based on 
any theoretical framework or model. Similarly, in the literature, Lange and Dewitte46 examined the methods 
used in the measurement of environmentally friendly behaviors and evaluated the advantages and limitations 
of these methods and suggested the development of standardized and psychometrically sound measurement 
tools to increase accuracy and general validity. Within the scope of the study, it was argued that improving the 
psychometric properties of the tools used in the measurement of environmentally friendly behaviors would 
contribute to the field gaining a more solid and cumulative scientific basis. When the studies conducted in the 
literature were examined, it was determined that the scale developed within the scope of TPB was not encountered 
and the importance of psychometric analyses was emphasized. While some studies such as Ajzen and Fishbein47, 
Hines, Hungerfort and Tomera48, Diekmann and Preisendörfer49 argue that the relationship between attitudes 
towards the environment and behavior concepts is generally low, there are studies such as Chaiken50 and Frey, 
Stahlberg and Gollwitzer51 which claim that this situation is due to the inadequacy of statistical techniques and 
attitude scales34. The uniqueness of the scale developed within the scope of the study according to other scientific 
publications in Table 1, in terms of the sample group and TPB, is revealed.

Research indicates the beneficial impact of environmental education on individuals’ attitudes, behaviors, 
and knowledge, resulting in increased environmental awareness and engagement in pro-environmental actions. 
However, challenges persist, including the need for effective teacher training and addressing equity concerns52. 
Environmental education is deemed crucial for equipping individuals with skills to address environmental 
challenges (Geray, 1998). Informed individuals exhibit more positive environmental behaviors, in line with the 
TPB, which underscores behavioral intention influenced by personal attitude, subjective norm, and perceived 
behavioral control. This research aimed to develop a valid and reliable EBS for teacher candidates within the 
scope of the TPB.

Year Authors Study group Scale Theoretical framework

1994 Thompson, S.C.G., and Barton, M.A Adult Eco-centric, anthropocentric, and 
environmentally antipathic attitude scale Theory of planned behavior

2003 Clayton, S Adult Environmental identity scale Social identity theory

2006 Goldman, D., Yavetz, B., and Pe’er, S Students in teacher-training colleges Environmental behavior scale Environmental literacy model
Environmental behavior model

2009 Kışoğlu, M University students (teacher candidates) Environmental behavior scale Environmental literacy model

2011 Cömert, H Secondary school students Environmental behavior scale –

2012 Yaşaroğlu, C Primary and secondary school Responsible behavior towards the 
environment scale –

2012 Güven, E., and Aydoğdu, M University students (teacher candidates) Environmental problems behavior scale –

2015 Díaz-Siefer, P., Neaman, A., Salgado, E., 
Celis-Diez, J. L., and Otto, S

Completed high school, school degree, graduates 
of technical programs, students or graduates 
with ≤ 4 years of university studies, graduates 
with ≥ 4 years of postsecondary education and 
postgraduate degree master’s

Human–environment system knowledge 
questionnaire

Model of environmental 
information types

2015 Sontay, G., Gökdere, M., and Usta, E Secondary school students Environmental behavior test Environmental literacy model

2015 Sontay, G., Gökdere, M., and Usta, E Secondary school students Environmental behavior scale Environmental literacy model

2019 Ata, E., and Yıldız, M Primary and secondary school Observing adults’-displayed-behavior 
related to environment scale Social learning theory

2022 Ardahan, F Secondary and high school students Environmental behavior scale –

Table 1.  Developed scale studies for behavior in the context of the environment.
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Ajzen37,38, (2005) and Ajzen and Fishbein (1980, 2000) defined the Theory of Planned Behavior (TPB) in 
detail in their studies, arguing that individuals’ behaviors are not shaped solely by their own will, but that various 
factors are also effective in this process. The basis of PBT is the understanding that individuals make rational 
decisions by systematically accessing information. TPB suggests that individuals’ actual behaviors are primarily 
determined by their behavioral intentions, and that this intention is shaped by three basic cognitive factors: 
attitude, subjective norms, and perceived behavioral control. While the model suggested in early studies that 
intentions are shaped only by attitude and subjective norms, in later studies the variable of perceived behavioral 
control was added, and the model was developed to explain situations that individuals cannot fully control. 
The PBT model provides a comprehensive framework for understanding how individuals are affected by 
environmental factors and cognitive processes. Considering the inconsistencies in literature and the inclusion 
of various dimensions specific to the field, topic or a specific concept, only these dimensions were focused 
on in this study48,53–58. In addition, the selection of TPB within the scope of the study is the main reason for 
wanting to examine the change in behavior and the factors affecting the behavior under the attitude variable. 
This study on environmental behavior is critical in terms of providing important feedback to literature as well 
as experts, faculty members, and policymakers who prepare the curriculum. Accordingly, the problem sentence 
of the research (RQ) was determined as “Is the scale developed within the scope of the TPB to measure the 
environmental behavior levels of teacher candidates valid and reliable?”.

The sub-problems of the research were as follows;

•	 RQ1: What are the variables in the scale developed by the TPB to measure the environmental behavior levels 
of teacher candidates?

•	 RQ2: How does the relationship among the variables in the scale developed by the TPB to measure the envi-
ronmental behavior levels of teacher candidates?

Method
The study employs a sequential exploratory mixed method, which involves the conversion of qualitative 
data into quantitative data, facilitating the development of measurement tools. This approach is particularly 
advantageous during instrument development and aids in comprehending phenomena. First, a group of teacher 
candidates were asked to write essays about environmental behavior. Sentences related to environmental 
behaviors reflecting cognitive, affective, and behavioral areas were extracted from the compositions and relevant 
items were obtained from there. Then, additional attitude items sourced from the literature were integrated 
into the item pool based on expert panel consensus. Thus, an item pool of 25 items that could address different 
areas of environmental behavior was obtained. A total of 25 items underwent content validity assessment by 
experts, a method instrumental in transitioning qualitative investigations into statistical quantitative studies. 
The entire process was conducted in accordance with research and publication ethics, with ethical approval from 
the Çanakkale Onsekiz Mart University Ethics Committee. Data collection processes were evaluated within the 
scope of ethical principles and the confidentiality of personal data was taken into consideration. In addition, 
all participants were asked to fill out the "Voluntary Consent Form". Thus, only the data of the participants 
who agreed to participate in the study with “Informed Consent” were included in the study. More detailed 
information is given in the following sections.

Research prospectus outlined
This research aimed to develop a valid and reliable instrument to measure the teacher candidates’ behavior 
toward the environment. This research aimed to develop a valid and reliable instrument to measure the teacher 
candidates’ behavior toward the environment. The study data were collected from a total of 709 1st, 2nd, 3th 
and 4th teacher candidates studying at the faculty of education located in the west of Turkey. Ethical approval 
was received for this research from Çanakkale Onsekiz Mart University Ethics Committee. (2022-YÖNP-0953, 
E-84026528-050.01.04-2200305079, Date: 12/15/2022, Number: 22/53). Within the scope of the research, all 
applications were carried out in accordance with the relevant guidelines, regulations and regulations and in 
accordance with research and publication ethics. In this context, the studies were carried out by obtaining 
"Voluntary Consent Form" and “informed consent” from the participants in the research. All participants were 
informed about how their personal data would be used, stored, and confidentiality. No identifying information 
such as name, surname, or nickname was collected from the participants. The details about the research 
prospectus and the steps followed to develop the instrument were presented under sub-headings (Table 2).

Research model and hypotheses
The model proposed in the study was created by considering relevant literature. The items of the draft EBS were 
designed according to the operational variables of the TPB model. The draft EBS draft items designed were 
evaluated in five categories: “Attitude towards behavior” (BA), “Perceived behavioral control” (PBC), “Subjective 
norm” (SN), “Behavioral intention” (BI), and “Actual behavior” (AB). Accordingly, within the scope of the TPB, 
the relations across the variables were revealed to determine the reflections of the behavior of teacher candidates 
towards the environment (Fig. 1).

In this model, literature was used when determining hypotheses. The interaction of sub-dimensions for TPB 
was examined. In the light of these examinations according to the TPB, an individual’s intention to perform a 
certain behavior is influenced by three primary factors. These are attitudes, which stem from positive evaluations 
of the behavior’s advantages and disadvantages; social norms, which include the individual’s perceived approval 
of important reference groups; and the individual’s perceived level of control over performing the behavior 
in question. These elements shape the individual’s behavioral intention, determining the likelihood that the 
behavior will occur (H1-H2-H3). There are studies in the literature showing that PBC and attitude are the most 
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important sources of influence and the best predictors on behavioral intention for both situations (H1-H3)54. 
For example, it was stated that individuals’ recycling intentions are affected by social norms and that these 
norms have a positive relationship with recycling behavior (H2)59. Ajzen and Fishbein (1980) emphasize that the 
subjective norm is affected by the individual’s perceptions of approval or disapproval of important people in their 
environment, and it is stated that when individuals consider the thoughts of others important, the probability of 
exhibiting the relevant behavior increases60,61. Additionally, literature in general argues that there is a significant 
relationship between attitudes and intentions towards environmental issues. According to TRA, the most 
important predictor of behavior is behavioral intention, that is, the probability of individuals to exhibit a certain 
behavior depends largely on their behavioral intentions (H4). In this context, individuals who intend to solve 
environmental problems stand out as important actors in the process48. Individuals’ attitudes and subjective 
norms also affect behavioral intention and thus affect behavior (H1-H4)62. In this context, the model proposed 
in this study is shown in Fig. 1. The research model was designed using the dependent and independent variables 
in TPB. Accordingly, the hypotheses (H1, H2, H3, H4, and H5) were structured as follows;

Hypothesis 1 (H1)  The attitudes of teacher candidates towards behavior related to the environment have a posi-
tive effect on behavior intention towards the environment (BA’s effect on BI).

Hypothesis 2 (H2)  The subjective norms of teacher candidates related to the environment have a positive effect 
on behavior intention towards the environment (SN’s effect on BI).

Hypothesis 3 (H3)  The perceived behavioral control of teacher candidates related to the environment has a pos-
itive effect on behavior intention towards the environment (PBC’s effect on BI).

Hypothesis 4 (H4)  The behavior intention of teacher candidates related to the environment has a positive effect 
on actual behavior towards the environment (BI’s effect on AB).

Hypothesis 5 (H5)  The perceived behavioral control of teacher candidates related to the environment has a pos-
itive effect on actual behavior towards the environment (PBC’s effect on AB).

Fig. 1.  Research model and hypotheses.

 

Study Pathway Stage Process

Study 1

Content validity
Stage 1 The items were collected from the literature of TPB and the focus group interviews. The draft EBS was created with 25 items. The content 

validity of the draft EBS was provided by “expert opinions”

Stage 2 CVR-CVI values of each item in the draft EBS were calculated. Items “5-12-24” were removed from the draft EBS. Face validation was 
performed with a group of teacher candidates

Construct 
validity Stage 3 The construct validity of the draft EBS was provided by EFA. EFA was performed on the data from 455 teacher candidates. Items “6-16-

18-20”, which could not meet the construct validity assumptions, were removed from the draft EBS

Control of test 
items Stage 4

Anova Tukey’s Nonadditivity analysis was performed to investigate the control of the homogeneity and their relationship with each other 
of the items. Whether the phenomenon can be measured appropriately with EBS was determined by Hotelling’s T-squared analysis. The 
reliability of the independent rater in the measurement was performed by the intraclass correlation coefficient. The item-total Statistics, 
t-test results for lower–upper 27% groups, and the relationship between the total score obtained from EBS and its items was determined

Study 2

Confirmation 
of construct 
validity

Stage 5 The confirmation validity of the draft EBS was performed on the data from 254 teacher candidates. This data were obtained from a 
different sample from the sample group used in the pilot application

Reliability Stage 6 Reliability coefficients were computed for each sub-factor and overall the scale

Modelling Stage 7 The data model fit was tested. Measurement invariance of the proposed model was achieved in terms of gender

Result Stage 8 A valid and reliable EBS was prepared. The so-called form contained 18 productive Likert-type items (Appendix 1)

Table 2.  The steps which were followed in the study.
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TPB was reformulated specifically to account for some of the reasons why individuals may not behave as they 
intend. Accordingly, perceived behavioral control variables and many subjective norms such as past factors, and 
social and informatic beliefs were added to the RAT. Thus, more than one TPB with many independent variables 
in the literature was created. In the present study, it was excluded from the model as external variables may lead 
to Fishbein paradigms (Fishbein, 1966). Therefore, the simplest TPB was used in the creation of the research 
model and the establishment of the relevant hypotheses.

Study 1
Data collection process
This study focuses on developing a scale to assess the environmental behavior of teacher candidates in education 
faculties. Initially, 10 participants contributed to a qualitative research segment by writing essays detailing 
their thoughts, feelings, and behaviors regarding the environment. From these essays, sentences indicative of 
behavioral criteria was extracted and incorporated into the initial EBS draft. Additional criteria items were 
sourced from relevant databases to augment the draft EBS. The panel system facilitated language translations, 
ensuring the inclusion of cognitive, affective, and behavioral dimensions, including negative items for balance. 
The draft EBS, comprising five Likert-type items, underwent evaluation by a group of 14 experts. Furthermore, 
categorical variables like the "Personal Information Form" and "Not About Me" were integrated into the draft 
EBS to enrich its scope.

Demographic profile of the respondents
Within the scope of scientific studies, every element with common characteristics can be evaluated in the 
universe, which expresses a large set of generalizations about the findings of the study. Researchers can create 
universes of different sizes by categorizing the groups they have determined for scientific studies according to 
criteria suitable for their studies. The universe of this research consists of a total of 972 registered active teacher 
candidates, including 220 in Science Education (weighted rate 22.63%), 122 in Chemistry Education (weighted 
rate 22.55%), 205 in Classroom Education (weighted rate 21.09%), 201 in Preschool Education (weighted rate 
20.67%) and 224 in Turkish Education (weighted rate 23.04%) at a faculty of education in the west of Turkey in 
the 2022–2023 academic year. Accordingly, the sample size from the universe was calculated with Eq. (1) given 
below63. The number of teacher candidates to be sampled within the scope of the research was calculated as 
275 with a 95% confidence interval. Since data will be collected from teacher candidates from five (5) different 
departments within the scope of the research, stratified sampling was used to minimize the disadvantages of the 
possibility of unequal distribution of factors that may affect the result in random selection and are divided into 
homogeneous strata within themselves 64,65). Since each department, which is similar within itself, constitutes 
strata (sub-universes), the proportional stratified sampling was preferred. Accordingly, each department was 
represented in the sample in proportion to its weight in the universe. Data were then collected by making 
random assignments so that each individual in the strata had an equal chance of being selected. To avoid data 
loss in the event that more data was collected than the required sample size within the scope of the research, 
the data obtained from all teacher candidates that could be reached were included in the research. Thus, both 
the conditions of the stratified sampling method were met, and the sample was determined by preserving the 
limit value. The department, class level and contact information of 972 students (teacher candidates) registered 
in the faculty were obtained from the Student Affairs Office. Thanks to the contact information obtained, the 
scale developed within the scope of the study and the informed consent form were sent to the e-mails that the 
students reported to the Student Affairs Office. According to the feedback obtained from the students (students 
who approved participation in the study), each student was given a code according to their school number. The 
number of students and individuals in the stratified sample were determined as a result of random selection by 
lottery system.

	
n = (Nt2pq)

(d2 (N − 1) + t2pq)
� (1)

The number of prospective teachers to be sampled within the scope of the research was calculated as 357 with 
a 95% confidence interval. However, 455 teacher candidates participated in EFA studies. The data was obtained 
through Google Forms. Accordingly, the sample of the study in the EFA phase consisted of 455 students 
selected by random sampling method. Accordingly, 236 (51.9%) of the 455 teacher candidates participating 
in the research were female and 219 (48.1%) were male. In addition, 108 (23.7%) 1st grade, 118 (25.9%) 2nd 
grade, 105 (23.1%) 3rd grade, and 124 (27.3%) of the research participants are students attending the 4th grade. 
The departments of the participants are science teaching 103 (weighted rate 22.63%), chemistry teaching 57 
(weighted rate 12.57%), classroom teaching 96 (weighted rate 21.09%), preschool teaching 94 (weighted rate 
20.65%), and Turkish teaching 105 (weighted rate 23.07%).

Study 2
Data collection process
CFA data was obtained from 254 participants via Google From. Since the purpose of data collection was scale 
validation, questions about categorical data were not reduced in the second study. Attention was paid to the fact 
that the sample groups in the 1st study and the 2nd study were different. For this purpose, different departments 
were preferred, apart from the department where data were collected within the scope of Study 1. To avoid 
measurement bias in Study 2, the ‘not applicable to me’ option was eliminated. The data obtained were used to 
confirm the hypotheses66.
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Demographic profile of the respondents
The sample of the study in the CFA consisted of 254 students selected by random sampling method. Accordingly, 
75 (29.5%) of the 254 teacher candidates participating in the research were female and 179 (70.5%) were male. 
In addition, 61 (24.0%) 1st grade, 53 (20.9%) 2nd grade, 66 (26.0%) 3rd grade, and 74 (29.1%) of the research 
participants were students attending the 4th grade. The departments of the participants were geography teaching 
41 (16.1%), English teaching 48 (18.9%), Japanese teaching 52 (20.5%), Math teaching 60 (23.6%), and Art 
teaching 53 (20.9%).

Results
Overview of statistical analyses
The statistical analyses were performed in four stages. In the first step, the content validity of the draft EBS was 
ensured by the expert opinion of 14 people. In the second step, the factor structure of EBS was identified by EFA 
using the SPSS 21.0 program. This step aimed to examine the interactions between the items. The structure of 
the factors obtained from EFA in the third step was cross validated by CFA by using AMOS, 24.0 program66. 
The convergent and discriminant validity between variables were investigated. In addition, the Cronbach’s alpha 
coefficient was calculated for EBS. In the last step, the hypotheses belonging to the variables of the TPB model 
were tested67.

Study 1
Content validity
The content validity assessment of EBS followed the guidelines proposed by Polit and Beck68. This methodical 
procedure involved the creation of a content verification form and the assembly of a panel of experts from 
diverse fields to ensure the accurate capture of the intended attitude being measured. The item pool was derived 
from focus group interviews and literature reviews, followed by translation stages employing a panel system. 
Field experts, including scientists, linguists, pedagogues, and teachers, individually evaluated each item based 
on criteria such as language simplicity, relevance, and adequacy. Scoring criteria were based on item relevance 
and necessitated adjustments as needed. To gauge item importance and alignment with the scale, the Content 
Validity Index (CVI) and Content Validity Ratio (CVR) were computed using data provided by field experts. 
Higher validity scores indicated greater accuracy in measuring the intended phenomenon. Revision efforts, 
guided by expert feedback, aimed to rectify errors and maintain scale integrity. Through the computation of 
CVI and CVR, the content validity of the scale was further substantiated, contributing to its reliability and 
precision. CVR assessed the significance of each item in the measurement, while CVI evaluated the relationship 
of each item to the scale, as elucidated by Ayre and Scally69. The content validity assessment of EBS incorporated 
established methodologies drawn from existing literature. Lynn70 and Polit and Beck68 provided foundational 
frameworks for the CVI, while Ayre and Scally’s69 recommendation set the Critical CVR (CVRcritical) at 0.51 
for a panel of 14 experts. Yusoff71 proposed an expanded approach to content validity calculations, introducing 
the Item-level Content Validity Index (I-CVI) and Scale-level Content Validity Index (S-CVI) forms. I-CVI 
evaluated individual item scope, aiming for values of at least 0.78 for studies with 5 or more experts, while 
S-CVI/Ave and S-CVI/AU should not fall below 0.8 for scale validity (Table 3). In the study, items 5, 12, and 
24 of the draft EBS showed I-CVI values below 0.78. S-CVI/Ave and S-CVI/AU ratios were 0.94 and 0.80, 
respectively, indicating general scale validity, as elucidated by Orts-Cortés et al.72. The expert opinion scores 
were transformed into kappa values to account for chance occurrences among participants. The Kappa index 
(k*) serves as an inter-expert fit index, indicating the relevance, clarity, and understandability of the item beyond 
chance factors Eqs.  (2) and (3). Evaluation of kappa values followed the Kappa sequence proposed by Fleiss 
73, which categorizes items as excellent if ≥ 0.74, good if 0.60–0.73, moderate if 0.40–0.59, and weak if ≤ 0.39. 
Equations were employed to calculate k*, ensuring consistency and reliability in the evaluation process.

	
pc =

[
N !

A! (N − A)!

]
0,5N � (2)

	
k = I − CV I − pc

1 − pc
� (3)

Accordingly, it was calculated that the kappa values of items 5, 12, and 24 were lower than 0.48. “Microsoft 
Excel 2019 Software Program” was used for all calculations. As a result, three items out of the 25-item draft 
measurement tool submitted to the expert’s opinion were removed because they could not provide sufficient 
CRV, I-CVI, and kappa values. Thus, EBS form containing 22 items in a five-point Likert type was prepared for 
construct validity.

Face validity
Following content validity calculations, face validity was assessed to determine the language simplicity and 
structural clarity of the draft EBS71. A panel of 30 teacher candidates evaluated the clarity of the 22-item draft 
EBS via Google Form71,74,75. Each item was rated based on clarity levels ranging from “not clear” to "very clear." 
The item-level face validity index (I-FVI), scale-level face validity index using the average method (S-FVI/
Ave), and scale-level face validity index using the universal agreement method (S-FVI/UA) were calculated. 
I-FVI reflects the ratio of respondents rating an item as clear, while S-FVI/Ave averages the I-FVI values of all 
items. S-FVI/UA represents the agreement among respondents on item clarity. Minimum acceptable values for 
I-FVI and S-FVI are 0.8. Calculations followed the methods suggested by Ozair et al.75, yielding I-FVI, S-FVI, 
S-FVI/Ave, and S-FVI/UA values of 0.92, 0.93, 0.93, and 0.86, respectively. As no item fell below the acceptable 
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threshold, none were removed during face validity assessment. A comparative table was deemed unnecessary 
due to the absence of eliminated items in face validity analysis.

Measurement validity
Normality analyses of the 22-item draft EBS with content validity were performed to verify its structural validity. 
The normal distribution of the data was determined by kurtosis and skewness statistics from analytical methods. 
It is recommended that these values be between + 2 and − 276. Here the pilot study was carried out with 454 
teacher candidates over 22 items. The coefficient of skewness was calculated as − 0.354 ± 0.114 and the coefficient 
of kurtosis as − 0.653 ± 0.228. Accordingly, the results showed the data obtained from the study group had a 
normal distribution.

Factor load analysis
In the study, the Kaiser–Meyer–Olkin (KMO) sample adequacy test and Bartlett Sphericity Test were performed 
regarding the items in EBS and the conformity of the statements to the factor analysis was determined. The 
significant KMO coefficient in the Bartlett Test of Sphericity was also determined as 0.849 (χ2 = 3781.22, df = 153, 
p < 0.01) (Table 4).

The suitability of the data set for factor analysis was determined by the KMO coefficient. It was determined 
that the KMO value was at a very good level with 0.84977. Statistical analyses were carried out with the SPSS-
22 program. Maximum Likelihood Estimation was used as a factor extraction method as it is parallel to the 
Structural Equation Model (SEM). In addition, the Listwise Selection method was preferred to identify and 
extract missing data. The EFA of EBS revealed a five-factor structure with eigenvalues exceeding 1, accounting 
for 70.70% of the total variance, surpassing the 40% minimum threshold. According to Field78, the significance 
of factor loadings depends on sample size, with suggested load thresholds of 0.512 for samples of 100 and 0.364 
for samples of 200. The observed factor load threshold, considering standardized regression weights in AMOS 
output, approximated 0.696. Hair et al.79 suggested that a sample size ranging from 100 to 150 is sufficient 
for EFA with a load threshold of 0.6. After the EFA process, four items were eliminated from the initial 22-
item draft EBS due to load values below 0.6 and factor loads less than 0.1, resulting in a refined 18-item EBS 
comprising five factors. The factor loadings ranged from 0.696 to 0.879, surpassing the communality criterion of 
0.3 or higher, as emphasized by Pallant80. Factors were categorized in accordance with the TPB model and item 
expressions, resulting in the identification of five factors: BI, AB, BA, PCB, and SN. The scree plot corroborated 
the identification of five factors, as evidenced by the continued sharp decline in the slope accumulation graph 
up to the fifth factor. Table 5 provides an overview of the EFA outcomes for the 18-item EBS. AB pertains to 
considerations regarding the consequences of behavior and its potential outcomes, while PCB relates to the 
degree of control over behavior execution. SN signifies the perceived societal pressure to engage or abstain 
from behavior, while BI reflects the individual’s inclination to perform a behavior. Finally, BI represents the 
individual’s AB. Consequently, EFA affirmed that cognitive, affective, and behavioral variables are all predicted 
by the TPB.

Internal consistency analysis
Reliability is accepted as an indicator of how well a test or scale measures the situation it is intended to measure. 
A reliable test or scale should give similar results in similar situations.

Accordingly, the internal consistency and reliability analysis of EBS was performed using the equivalent 
halves method, item-total Statistics, t-test results for lower–upper 27% groups, Gutman lambda series. Also, the 
relationship between the EBS scale and its items was determined. In addition, Spearman-Brown, Guttman split-
half, Cronbach’s alpha, McDonald’s Omega coefficients were examined to calculate the two-half test reliability 
coefficient of the scale. Accordingly, Item-Total correlations were calculated as item statistics for the items in 
EBS. Item-total correlation is used to refer to the relationship between the score obtained from each item and 
the total score. Accordingly, the correlation coefficients of the items were calculated and given in Table 6. In the 
Item-Total Statistics given in Table 6, it was seen that the item total correlation values varied between 0.937 and 
0.943. Accordingly, Cronbach’s alpha reliability coefficient obtained from the whole scale was found to be 0.943. 
The reliability coefficient obtained here was accepted to be sufficient for the scale items.

In addition, Cronbach’s alpha, Split-half, McDonald’s omega and Composite reliability were used to calculate 
the scale measurements of related to these items and the reliability of the items (Table 7). The literature generally 
recommends that the reliability coefficient be 0.7 and above 67. Here the reliability coefficient was found to be 
considerably greater than 0.7 for each sub-dimension and overall EBS. According to the data obtained from 
scale, Cronbach’s alpha coefficients were calculated as 0.84 for BI, 0.85 for SN, 0.84 for BA, 0.83 for AB and 
0.80 for PBC. Also, Cronbach’s alpha coefficient for the overall scale was determined to be 943. However, the 
two-half reliability coefficients for BI, SN, BA, AB, PBC and the whole scale were 0.83, 0.84, 0.81, 0.81, 0.79, 
and 0.90, respectively. Also, composite reliability coefficients were found to determine the reliability of EBS and 

Kaiser–Meyer–Olkin measure 0.849

Bartlett’s test

Chi-square (χ2) 3781,22

df 153

sig. (p) 0.001

Table 4.  KMO and Bartlett sphericity test findings.
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Dimension Number of items Item numbers Cronbach alpha Split-half McDonald’s omega Composite reliability

BI 5 Item1, Item2, Item3, Item4, Item5 0.84 0.83 0.94 0.916

SN 2 Item7, Item17 0.85 0.84 nd 0.725

BA 4 Item8, Item9, Item10, Item11 0.84 0.81 0.85 0.822

AB 4 Item12, Item13, Item14, Item15 0.83 0.81 0.84 0.754

PBC 3 Item19, Item21, Item22 0.80 0.79 0.80 0.881

All 0.94 0.90 0.95 0.893

Table 7.  Reliability coefficients for EBS and its subdimensions.

 

Item No Scale mean if item deleted Scale variance if item deleted Corrected item-total correlation Cronbach’s alpha if item deleted

Item1 69.92 142.00 0.837 0.937

Item2 69.94 142.45 0.778 0.938

Item3 70.09 140.08 0.855 0.937

Item4 70.19 144.39 0.718 0.940

Item5 70.05 142.34 0.802 0.938

Item7 70.36 146.96 0.646 0.941

Item8 70.29 144.08 0.681 0.940

Item9 70.38 145.98 0.618 0.941

Item10 70.33 144.48 0.664 0.941

Item11 70.21 143.13 0.716 0.940

Item12 70.35 144.59 0.635 0.941

Item13 70.75 145.75 0.569 0.943

Item14 70.80 148.78 0.511 0.943

Item15 70.68 144.35 0.649 0.941

Item17 70.33 147.41 0.614 0.941

Item19 70.52 145.92 0.632 0.941

Item21 70.37 144.98 0.669 0.940

Item22 70.66 147.01 0.551 0.943

Table 6.  Item-total statistics.

 

Code Items

Factor loading

Com* Eigenvalue VarianceBI AB BA PCB SN

BI1 Item1 0.838 0.729

4880 27,110

BI2 Item3 0.824 0.720

BI3 Item2 0.822 0.697

BI4 Item5 0.706 0.610

BI5 Item4 0.696 0.575

AB1 Item13 0.876 0.814

3616 20,090
AB2 Item12 0.853 0.788

AB3 Item15 0.823 0.750

AB4 Item14 0.800 0.676

BA1 Item9 0.810 0.678

1698 9432
BA2 Item11 0.753 0.622

BA3 Item10 0.719 0.621

BA4 Item8 0.697 0.608

PBC1 Item21 0.879 0.818

1327 7371PBC2 Item22 0.846 0.750

PBC3 Item19 0.829 0.739

SN1 Item17 0.848 0.773
1206 6701

SN2 Item7 0.837 0.758

Table 5.  Results of EFA of the 18-items EBS. Total variance explained: 70.70% Com*: Communalities.
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were calculated to be 0.916 for BI, 0.725 for SN, 0.822 for BA, 0.754 for AB, 0.881 for PBC and 0.893 for the 
whole scale. Finaly, McDonald’s Omega reliability coefficients for BI, BA, AB, PBC and the whole scale were 
determined as 0.94, 0.85, 0.84, 0.80 and 0.95. However, McDonald’s Omega reliability coefficient could not be 
calculated for the SN with two-item factor loadings. On the other hand, in the reliability series of Guttman’s 
lambda, Guttman reliability coefficients from the starting point (λ1) to the ending point (λ6) were calculated 
between 0.891 and 0.955 for the whole scale. The reliability series obtained from λ1 to λ6 for BI was found to 
be in the range of 0.747–0.935. Additionally, the Gutman lambda series were calculated to be in the range of 
0.834–0.716 for SN, 0.633–0.804 for BA, and 0.710–0.782 for PBC. Briefly, it was determined that the internal 
consistency and reliability of EBS was extremely high in all reliability statistics81. No item was removed from EBS 
due to the reliability analysis.

Whether each item discriminates individuals with the desired characteristic was examined using the t-test for 
independent samples, using the differences between the mean scores of the lower–upper 27% groups determined 
according to the total scale scores. Table 8 showed that t-test results ranged from − 11.99 to − 6.23. It was found 
that the t values for all items were statistically distinctive (p < 0.01 for all items). The t-test results for lower–upper 
27% groups were given in Table 8. In the context of reliability of EBS, the relationship between the total score 
obtained from EBS and its items was calculated using the Pearson Correlation coefficient method. According 
to Russo82, correlation coefficients between 0.100 and 0.290 indicate weak relationships,between 0.300 and 
0.499 indicate moderate relationships; and above 0.500 indicate very strong relationships. Accordingly, Table 8 
exhibited that there are significant positive, medium and high-level relationships between the total score and the 

Dimension Items Groups M SD df t p value

BI

Item1
Lower (n = 69) 3.73 1.33

75.00 −8.44 0.000
Upper(n = 69) 5.00 0.00

Item2
Lower (n = 69) 3.65 1.38

77.79 −8.15 0.000
Upper(n = 69) 4.96 0.19

Item3
Lower (n = 69) 3.55 1.39

80.47 −8.54 0.000
Upper(n = 69) 4.94 0.27

Item4
Lower (n = 69) 3.55 1.17

97.20 −8.64 0.000
Upper(n = 69) 4.79 0.46

Item5
Lower (n = 69) 3.59 1.27

80.30 −9.01 0.000
Upper(n = 69) 4.93 0.24

BA

Item8
Lower (n = 69) 3.34 1.18

93.45 −10.19 0.000
Upper(n = 69) 4.81 0.42

Item9
Lower (n = 69) 3.44 1.17

108.58 −8.03 0.000
Upper(n = 69) 4.64 0.57

Item10
Lower (n = 69) 3.40 1.16

106.10 −8.89 0.000
Upper(n = 69) 4.72 0.55

Item11
Lower (n = 69) 1.21 1.21

91.89 −9.83 0.000
Upper(n = 69) 0.41 0.41

AB

Item12
Lower (n = 69) 3.21 1.12

90.78 −11.99 0.000
Upper(n = 69) 4.83 0.37

Item13
Lower (n = 69) 2.85 1.10

129.38 −10.60 0.000
Upper(n = 69) 4.45 0.73

Item14
Lower (n = 69) 3.03 1.05

138.11 −7.88 0.000
Upper(n = 69) 4.21 0.77

Item15
Lower (n = 69) 2.86 1.07

118.58 −11.75 0.000
Upper(n = 69) 4.53 0.61

PBC

Item19
Lower (n = 69) 3.22 1.04

123.22 −8.76 0.000
Upper(n = 69) 4.44 0.63

Item21
Lower (n = 69) 3.31 1.12

122.27 −8.04 0.000
Upper(n = 69) 4.51 0.67

Item22
Lower (n = 69) 3.23 1.10

133.41 −6.86 0.000
Upper(n = 69) 4.29 0.77

SN

Item7
Lower (n = 69) 3.59 1.09

112.25 −6.37 0.000
Upper(n = 69) 4.49 0.57

Item17
Lower (n = 69) 3.57 1.07

121.04 −6.23 0.000
Upper(n = 69) 4.46 0.63

Table 8.  t-test results for lower–upper 27% groups.
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items. This was interpreted as another indicator of the reliability of EBS. Table 9 presents the Pearson’s product 
moment correlation coefficients between the total score obtained from EBS and the items.

According to Split-Half reliability analyses, it was determined from Table 10 the alpha values of the first and 
second parts were close to each other. Also, these values, which showed that the items were consecutive and 
reliable, were found to be greater than 0.70. Similarly, it was determined that the correlation coefficient between 
the forms, the Guttman Split-Half correlation coefficient, and the Spearman-Brown reliability coefficient were 
calculated as 0.815, 0.895, and 0.898, respectively. Also, Cronbach α values for both parts were found to be 0.930 
for the first half (nine questions) and 0.870 for the second half (nine questions).

The structural similarities, collectability, and homogeneity of the test items were checked with Tukey’s 
Additivity Test. The test results are given in Table 11. According to the data in Table 11, it was determined that 
the test was collectible (F = 0.018, p > 0.001), the items forming EBS contained a homogeneous structure and 
were related to each other (F = 71.01, p < 0.001).

Özdamar83 stated that whether a phenomenon can be measured appropriately with the measurement tool 
can be examined with Hotelling’s T-Squared analysis. Hotelling’s T-squared test was conducted to determine 
whether the test design was appropriate in terms of reliability analysis applications of EBS. According to the 
results obtained from Hotelling’s T-squared test, the model of EBS was determined to be in a suitable structure 
(F = 29.97, p < 0.05). The data regarding the Hotelling’s T-squared analysis of EBS is presented in Table 12.

Ridout, Demetrio, and Firth84 established classifications for the intraclass correlation coefficient (ICC): values 
below 0.40 indicate poor consistency, 0.40–0.59 suggest fair consistency, 0.60–9.74 indicate good consistency, 
and values exceeding 0.74 represent excellent consistency. Analysis revealed that EBS demonstrated poor 
consistency for individual questions (ICC = 0.287, p < 0.05), yet exhibited reliable construct validity concerning 
mean measures (ICC = 0.879, p < 0.05). Consequently, EBS was deemed a valid and reliable scale, considering 
the sequence and structural characteristics of its constituent items 83. Intraclass correlations indicated weak 
consistency for single measurements (0.287) and very good consistency for average measurements (0.879), as 
outlined in Table 13.

Study 2
In this stage, the statistical analyses were carried out with the data of a sample group of 254 people who did not 
participate in the pilot study for EFA. Before starting the CFA, it was checked whether there was any missing data 
for each item of EBS. Instead of the determined missing data, the most repeated option in that series was selected 
and the missing data were removed. AMOS 24.0 program was preferred to determine the level of agreement 
between the five-factor structure determined as a result of the EFA and the sample data. The analysis of the data 
with AMOS was achieved by applying the likelihood model.

Confirmatory factor analysis (CFA)
CFA is a hybrid method combining "factor and regression analyses" widely employed in various fields such 
as psychology, sociology, education, political science, and marketing. It assesses the congruence between the 
theoretical covariance matrix, derived from the proposed model, and the observed data’s covariance matrix. CFA 
serves to establish the construct validity of a dataset and validate hypotheses regarding variable relationships85. 
Fit indices gauge the adequacy of models in explaining data, and various statistics are employed for this purpose. 
Rejection of a model suggests it lacks fit, while non-rejection indicates its capability to elucidate the causal 
structure underlying observed data. In scale development studies, particularly, CFA is crucial for refining and 
validating scales. CFA, a form of SEM, elucidates the relationship between observed and latent variables, offering 
a comprehensive understanding of multiple variables simultaneously. In scale adaptation, it aids in determining 
item relationships, error margins, and factor loadings, shedding light on how well sub-dimensions and item 
placements align with the theoretical structure86.

First-level confirmatory factor analysis
The first-level CFA integrates the relationships between latent variables identified in EFA. A PATH diagram 
visually represents the model’s outputs, including variables, factor loadings, unexplained variance, and goodness-
of-fit values. In the diagram, rectangular shapes denote observed variables, while oval shapes represent latent 
variables, which are elucidated by the observed variables within the model. The CFA path diagram illustrates 
the 5-factor, 18-item model derived from EFA, displaying all standardized path coefficients. As a result of the 
CFA, it was determined that there were five items in the BI sub-dimension of EBS, four items in the AB sub-
dimension, four items in the BA sub-dimension, three items in the PCB sub-dimension, and two items in the 
SN sub-dimension. Path coefficients of the items belonging to all sub-dimensions were found to be statistically 
significant. Considering the standardized path coefficients, item 3 was determined to have the highest effect on 
BI. Item 13 had the highest effect on AB. Item 10 had the highest effect on BA. Also, Item 21 had the highest effect 
on PBC. Finally, item 7 had the highest effect on SN (Fig. 2).

According to Table 14, it was determined that all standardized factor loadings were quite high. According to 
this, it can be said that the proposed model is within the limits of agreement at an acceptable level. According 
to Kline86, if the Cmin/df value is below 5, it is considered acceptable, while if it is below 2, the proposed model 
is considered a perfect model. Accordingly, as a result of CFA, the Cmin/df value of the scale consisting of 18 
items and five factors was found to be 1.763 (Cmin: 220.34 df:125, p < 0.05). In addition, other goodness-of-fit 
indices were examined to determine the degree of fit between model and data. Accordingly, RMSEA, SRMR, 
GFI, AGFI, NFI, CFI, and RFI values for model-data fit were determined as 0.05 (≤ 0.05, good), 0.040 (≤ 0.05, 
good), 0.91 (≥ 0.90, acceptable), 0.90 (≥ 0.90, good), 0.93 (≥ 0.90, acceptable), 0.96 (≥ 0.95, good), 0.91 (≥ 0.90, 
good), respectively (Hooper, Coughlan, & Mullen, 2008). These values seem to support the proposed five-factor 
model theoretically and statistically. Accordingly, the results showed that the data has a good fit with the model.
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Convergent and discriminant validity
First-level confirmatory analysis was carried out to reveal the interrelationships between the variables. 
Accordingly, it was determined that the correlation values between the BI, AB, AB, PBC, and SN variables were 
at an acceptable and significant level (Table 15). Convergent and discriminant validity are used to determine 
whether the observed variables are part of the latent constructs. Convergent validity is the degree to which a 
construct can be quantified by different models, whereas discriminant validity is the capacity of a model to 
measure different aspects of a construct79. Some conditions are necessary to ensure the validity of convergent 
and discrimination. For convergent validity, Composite reliability (CR) should be greater than 0.7. Also, the 
Average shared variance (AVE) should be greater than 0.5. However, while it should be CR > AVE, it should be 
MSV < AVE and ASV < AVE to ensure discriminant validity. In addition, it is suggested in the literature that the 
square root of the AVE value should be greater than the correlation value between the variables.

When Table 15 is examined, the lowest AVE value calculated for latent variables is 0.508. The lowest calculated 
CR value is 0.725. This shows that convergent validity is provided for all latent variables in the measurement 
model. For discriminant validity, MSV and ASV values were found to be smaller than AVE values. When the 
square roots of AVE values and correlations between variables were examined, it showed that discriminant 
validity was provided for all latent variables.

Testing the structural model
In this section, it was aimed to reveal the relationships between the variables to examine the environmental 
behavior of teacher candidates within the scope of TPB. Accordingly, after the validation of the proposed model 
with first-level CFA, the effects of BA, SN, and PBC on BI, the effect of PBC on BI, the effect of BI on AB, and 

Intraclass correlationb

95% confidence interval F Test with True Value 0

Lower bound Upper bound Value df1 df2 Sig

Single measurements 0.287a 0.248 0.331 8.232 253 4301 0.000

Average measurements 0.879c 0.856 0.899 8.232 253 4301 0.000

Table 13.  The ICC results of EBS. aThe estimator is the same, whether the interaction effect is present or not. 
bType C intraclass correlation coefficients using a consistency definition. The between-measure variance is 
excluded from the denominator variance. cThis estimate is computed assuming the interaction effect is absent 
because it is not estimable otherwise.

 

Hotelling’s T-squared F df1 df2 Sig

543.995 29.97 17 237 0.000

Table 12.  Hotelling’s T-squared analysis results for EBS.

 

bSS df cMS F p

Between people 1881.35 253 7.43

Within people

Between items 1090.47 17 64.14 71.01 0.000

Residual

Nonadditivity 0.016a 1 0.016 0.018 0.894

Balance 3885.12 4300 0.904

Total 3885.13 4301 0.903

Total 4975.61 4318 1.15

Total 6856.96 4571 1.50

Grand Mean = 3.92

Table 11.  The ANOVA results of EBS. aTukey’s estimate of power to which observations must be raised to 
achieve additivity = 0.97. bSS: Sum of squares. cMS: Mean squares.

 

Confidence coefficients (N:18)

Correlation Between Forms = 0.815 Equal Length Spearman-Brown = 0.898

Guttman Split-Half Coefficient = .895 Unequal Length Spearman-Brown = 0.898

α = 0.930 (N:9a) for Part1 α = 0.870 (N:9b) for Part2

Table 10.  Results of split-half reliability analyses for EBS. aItems: Item1, Item2, Item3, Item4, Item5, Item7, 
Item8, Item9, Item10. bItems: Item11, Item12, Item13, Item14, Item15, Item17, Item19, Item21, Item22.
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the correlation relations between SN, BA, and PBC were examined. The relationships between the variables were 
tested through structural modeling. Path analysis was used to test the mutual effects of the analysis.

Figure 3 shows the non-standardized and standardized path diagram related to the SEM. As a result of the 
SEM analysis, it was determined that the correlation value between BA and PBC was 0.711, the correlation 
value between BA and SN was 0.648, and the correlation value between PBC and SN was 0.655. The Cmin/df 

Items Latent variable β0 β1 SE CR p

Item5  →  BI 0.825 1

Item4  →  BI 0.785 0.940 0.064 14.747  < 0.001

Item3  →  BI 0.926 1.185 0.062 19.214  < 0.001

Item2  →  BI 0.866 1.073 0.063 17.076  < 0.001

Item1  →  BI 0.906 1.075 0.058 18.513  < 0.001

Item15  →  AB 0.743 1

Item14  →  AB 0.664 0.824 0.083 9.873  < 0.001

Item13  →  AB 0.783 1.088 0.098 11.146  < 0.001

Item12  →  AB 0.780 1.055 0.094 11.221  < 0.001

Item11  →  BA 0.794 1

Item10  →  BA 0.767 0.959 0.075 12.836  < 0.001

Item9  →  BA 0.702 0.854 0.075 11.427  < 0.001

Item8  →  BA 0.759 0.949 0.075 12.636  < 0.001

Item22  →  PBC 0.633 1

Item21  →  PBC 0.827 1.252 0.125 10.035  < 0.001

Item19  →  PBC 0.757 1.137 0.121 9.358  < 0.001

Item7  →  SN 0.852 1

Item17  →  SN 0.840 0.999 0.079 12.692  < 0.001

Table 14.  First-level confirmatory factor analysis for all sub-dimensions. SE standard error. *β0: standard 
covarians values, β1: non-standardized covarians values. *p < 0.001 significant level.

 

Fig. 2.  The unstandardized and standardized factor loads in the path diagram of EBS.
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(Cmin: 225.88 df:127, p < 0.05), RMSEA, SRMR, GFI, AGFI, NFI, CFI, and RFI values were calculated as 1.779, 
0.055, 0.042, 0.91, 0.89, 0.92, 0.96 and 0.91, respectively. The study conducted an analysis to assess the adequacy 
of a proposed five-factor model. Evaluation of model fit indexes indicated compliance within specified limits, 
with all standardized and non-standardized path coefficients demonstrating positive and significant values. 
These findings affirmed the accuracy of the proposed model, indicating a good fit between the model and the 
data. Detailed parameter estimates were provided in Table 16, revealing consistent positive and significant path 
coefficients. Figure 3 illustrated significant relationships at a 95% significance level. Covariances were introduced 
between latent variables to enhance goodness of fit values, aligning the model more closely with the data. The 
structural model, validated by the data, was depicted in Fig. 3 and Table 16 encompassed SEM results, including 
estimated parameters relevant to the proposed model.

Testing the hypotheses
The research model and proposed hypotheses underwent rigorous scrutiny through studies of construct 
validity, a pivotal process in assessing the robustness and integrity of the theoretical framework. Researchers 
meticulously examined the model to ensure its conformity with established principles and the reliability of its 
predictions. The comprehensive evaluation, detailed in Table 16, yielded compelling evidence supporting the 
accuracy and efficacy of the research model, thereby affirming the validity of all hypotheses (H1, H2, H3, H4, 
and H5). This validation underscores the methodological rigor employed and the solidity of the theoretical 
foundations, bolstering confidence in the findings and contributing to the advancement of knowledge in the 
field. This process reflects a commitment to scholarly rigor and enhances the credibility of the study’s outcomes, 
as outlined in the investigation (Table 16). Through systematic analysis, the study establishes a solid foundation 
for further exploration and understanding within the research domain.

Measurements invariance
EFA and CFA results revealed that EBS consists of five dimensions. In addition, measurement invariance 
examinations were carried out for the structural validity of the EBS. Accordingly, it was tested whether the 
CFA model was invariant for male and female students. Here, the Mean and Covariance Structure approach 
was adopted within the scope of Multi Group Confirmatory Factor Analysis. Thus, four nested hierarchical 
models were tested. In the first stage where structural invariance was examined, it was examined whether the 
groups had the same structure. Therefore, when testing structural invariance for the measurement model, free 
estimation of factor loadings, regression constants and error variances were allowed. Only the number of factors 
and loading patterns for the groups were limited. Table 17 shows that the structural invariance of EBS is ensured 

Fig. 3.  Non-standardized and standardized path diagram of EBS.

 

CR AVE MSV ASV MaxR (H) BI AB BA PBC SN

BI 0.916 0.687 0.654 0.302 0.927 0.829

AB 0.881 0.651 0.616 0.527 0.909 0.807 0.807

BA 0.822 0.537 0.514 0.246 0.831 0.733 0.733 0.733

PBC 0.754 0.508 0.382 0.177 0.771 0.713 0.713 0.713 0.713

SN 0.725 0.638 0.223 0.168 0.905 0.799 0.799 0.799 0.799 0.799

Table 15.  Composite reliability and explained mean–variance values of the variables.
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in terms of model fit values. In the metric invariance model, it was tested whether the measurement unit of the 
groups regarding the latent variable was similar. While testing metric invariance, the number of factors and the 
loading pattern and factor loadings were also limited. Thus, Table 17 showed that the Δχ2 and ΔCFI values had 
no significant deterioration in the model. The metric invariance between the groups was achieved. In the scalar 
invariance model, which is another model, it was tested whether the regression constant achieved when the 
score of the groups was zero was equal. In addition to factor pattern and factor loads, the regression constant 
was also limited when testing scalar invariance. When Δχ2 and ΔCFI values obtained from metric and scalar 
invariance were analyzed, no significant deterioration was detected in the model. In the last stage, namely the 
strict invariance model, it was tested whether the error variances differed in the groups. When testing strict 
invariance in the measurement model, error variances were limited along with all parameter constraints. The 
obtained Δχ2 and ΔCFI values showed that a significant deterioration was in the model. Figure 4 shows the fit 
statistics and coefficients for the invariance test.

To decide on the measurement invariance between the groups, the proposed model was compared with 
the more limited models and the difference values of the ∆CFI and ∆χ2 fit coefficients were determined. 
The fit indices obtained from the configural invariance without any restrictions showed that this stage was 
achieved. Accordingly, the relationships between the characteristics measured by the questionnaire items and 
epistemological beliefs are similar for male and female student groups. Also, the fit indices obtained from 
the multi-group CFA performed for metric invariance showed that there was no distortion in the model 
(∆CFI ≤ 0.01, χ2 (13,0.01) = 27.68 > ∆χ2 = 14.45). The fact that metric invariance was achieved indicated that the 
measured constructs were the same across groups and that male and female students used the same conceptual 

χ2 SD RMSEA CFI ∆χ2 ∆SD** ∆CFI

Configural invariance 282.01 240 0.026 0.986 – – –

Metric invariance 296.46 253 0.026 0.986 14.45 13 (27.68) 0.00

Scaler invariance 353.35 271 0.035 0.979 56.89 18 (34.80) 0.01

Strict invariance 438.86 294 0.044 0.973 85.53 23 (41.63) 0.01

Table 17.  Fit statistics for measurement invariance. **Critical χ2 values for ΔSD values are given in 
parentheses.

 

Items Latent variable β0 β1 SE CR p Hypotheses Result

Item5  →  BI 0.826 1

Item4  →  BI 0.785 0.938 0.064 14.752  < 0.001

Item3  →  BI 0.925 1.184 0.062 19.234  < 0.001

Item2  →  BI 0.865 1.072 0.063 17.088  < 0.001

Item1  →  BI 0.905 1.074 0.058 18.528  < 0.001

Item15  →  AB 0.739 1

Item14  →  AB 0.661 0.824 0.084 9.829  < 0.001

Item13  →  AB 0.784 1.094 0.098 11.138  < 0.001

Item12  →  AB 0.785 1.068 0.095 11.226  < 0.001

Item11  →  BA 0.792 1

Item10  →  BA 0.769 0.963 0.075 12.808  < 0.001

Item9  →  BA 0.705 0.86 0.075 11.434  < 0.001

Item8  →  BA 0.758 0.95 0.076 12.564  < 0.001

Item22  →  PBC 0.633 1

Item21  →  PBC 0.826 1.251 0.125 10.028  < 0.001

Item19  →  PBC 0.758 1.138 0.122 9.355  < 0.001

Item7  →  SN 0.851 1

Item17  →  SN 0.84 1.001 0.079 12.7  < 0.001

SEM

BI  →  BA 0.566 0.556 0.073 7.654  < 0.05 H1 Supported

BI  →  SN 0.187 0.196 0.065 3.011  < 0.05 H2 Supported

BI  →  PBC 0.277 0.341 0.088 3.893  < 0.05 H3 Supported

AB  →  BI 0.418 0.405 0.115 3.535  < 0.05 H4 Supported

AB  →  PBC 349 0.417 0.152 2.74  < 0.05 H5 Supported

Table 16.  SEM results for the suggested model. SE standard error. *β0: standard covarians values, β1: non-
standardized covarians values. *p < 0.001 significant level.
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perspectives in responding to the scale items. Also, the scale invariance model revealed that the group items did 
not cause any bias.

Finally, strict invariance showed that the error terms for the EBS items were invariant between the compared 
groups. While there was a significant deterioration in terms of the Δχ2 value obtained from the scalar invariance 
and strict invariance models, no significant deterioration was observed in terms of the ΔCFI fit value. From here, 
it was determined that the EBS model proposed according to EFA and CFA did not create gender bias. However, 
as seen in Fig. 4, some modifications were made to the proposed model to avoid gender bias. These modifications 
include error terms e7-e9 for PBC, e10-e11, e10-e12, e11-e14 for AB, and e15-e16, e15-e18, and e16-e17 for BI.

Discussion and conclusion
The main purpose of environmental education is to ensure that individuals acquire positive and environmentally 
friendly behaviors towards the environment. In this context, researchers have examined various variables that 
affect the environmental behaviors of individuals and have focused particularly on the Theory of Reasoned 
Behavior and the Theory of Planned Behavior. According to these theories, individuals evaluate the situations 
they encounter and develop positive or negative attitudes, and these attitudes shape their behaviors over time62. 
In studies in the field of environmental education, the relationship between attitudes towards the environment 
and behaviors has been examined, but while some studies support this relationship, others have not found a 
significant connection, making it difficult to reach a general conclusion and leading to the view that additional 
factors explaining environmental behaviors should be investigated87. Ensuring the necessary changes in 
individuals’ thoughts and behaviors plays a critical role in solving environmental problems. In this context, 
science teacher candidates have an important responsibility in gaining environmental awareness, and the need 
to investigate variables that encourage positive behaviors towards the environment to increase the effectiveness 
of environmental education has emerged. However, in the studies conducted on environmental education in 
literature, it has been seen that explaining behaviors only through attitudes is not sufficient. The variability 
of the relationship between attitudes and behaviors in different studies has limited the generalizability of this 
approach88, (Dunlap, et al., 2000);89,90, (Whitmarsh & O’Neill, 2010). This situation has made it necessary to 
investigate new variables affecting environmental behaviors and to question different relationships. On the 
other hand, in the studies on environmental education in the literature, it is seen that explaining behaviors 
only through attitudes is not sufficient. The fact that the relationship between attitude and behavior varies in 
different studies has made it difficult to reach a general conclusion in this field and has made it necessary to 

Fig. 4.  Proposed path diagram for measurement invariance.
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investigate new variables that affect environmental behaviors. In this context, when the literature on the concept 
of environment is examined, it has been determined that the existing studies are quite limited. It is anticipated 
that the findings to be obtained from this research will contribute to the lack of information and will reveal the 
predictive power of these variables by determining the relationships between attitudes, intentions and behaviors 
towards the environment. Thus, it aims to contribute to the elimination of the gap in literature and to shed 
light on further research on this subject. In this study, it is stated that individuals’ intentions to exhibit a certain 
behavior within the scope of TPB are affected by three basic factors, namely attitude, social norms and perceived 
behavioral control (PBC). Studies in literature show that attitude and PBC in particular determine behavioral 
intentions most strongly. In addition, it is stated that social norms have a positive effect on environmental 
behaviors such as recycling. According to TRA, the most important determinant of behavior is behavioral 
intention and the possibility of individuals to perform a certain environmental behavior largely depends on this 
intention. Individuals’ attitudes and social norms play an important role in the adoption of environmentally 
friendly behaviors by affecting behavioral intention and therefore their actual behaviors. The model proposed in 
the study was created using the dependent and independent variables of TPB and the relevant hypotheses (H1, 
H2, H3, H4 and H5) were structured accordingly.

In this context, the aim of the study is to develop the Environmental Behavior Scale (EBS) to evaluate 
the environmental behaviors of prospective teachers and to measure its validity. Stringent scale development 
processes were applied to ensure content and construct validity. Content validity was established through expert 
evaluations following Polit and Beck’s guidelines, resulting in a refined 22-item draft after exclusion of items with 
kappa values below 0.48. Face validity was confirmed without item removal. Construct validity was assessed 
through EFA and CFA, revealing a five-factor structure consistent with TPB and explaining 70.70% variance. 
Reliability tests demonstrated the scale’s consistency and reliability. EBS exhibited Likert-type additive scale 
properties and internal homogeneity among its items, affirming its utility for assessing environmental behaviors 
among teacher candidates. Statistical analyses, including Hotelling’s T-squared statistics, ICC results, item-total 
statistics, and t-test results for lower–upper 27% groups, supported the validity and reliability of EBS. SEM 
analysis, based on data from 254 teacher candidates, confirmed the accuracy of the proposed five-factor model, 
with model fit indices indicating adequacy and significant path coefficients observed for EBS sub-dimensions. 
Notably, specific items within EBS significantly influenced various dimensions, such as Item 1 impacting 
BI, and Items 12, 11, 21, and 7 affecting AB, BA, PCB, and SN, respectively. Second-level CFA highlighted 
alignment between the proposed model and collected data, with introduced covariances enhancing goodness of 
fit values. The study revealed significant relationships between BA, SN, and PBC with BI, while PBC influenced 
AB. A significant regression coefficient of 0.56 between BI and AB affirmed hypotheses and suggested positive 
attitudes toward environmental behaviors among teacher candidates. Additionally, the measurement invariance 
of the model proposed by SEM was achieved in terms of gender. As a result of all analyses, a five-factor model 
consisting of 18 items, which are compatible with each other and prepared according to TTB, was developed. The 
developed scale can be applied to students studying in environmental and environmental related departments 
or taking various courses at universities. Additionally, by drawing on literature emphasizing the role of attitudes 
and beliefs in shaping environmental behavior, the EBS was developed to investigate and test hypotheses on the 
interaction between environmental knowledge, attitudes, and behavior. Studies by various authors, including 
Zheng91, Stern26, Barr92, and others, underscored the significance of subjective norms, perceived behavioral 
control, and attitudes in influencing environmental behaviors, aligning with findings from the current study.

The results of the study come with some limitations. First, the lack of a control or comparison group prevents 
students from being evaluated comparatively in undergraduate environmental courses because they take 
courses with different content. While environmental courses are expected to help prospective teachers develop 
environmental awareness and exhibit positive behaviors with this awareness, whether such courses achieve 
their goals should be examined in detail. Future studies should diversify the samples and include students from 
various environmental courses for more definitive results. Second, the high initial scores of the students limit 
interpretations regarding the course’s impact on value orientations. In addition, the fact that the measurement 
validity of the proposed model is not examined in terms of class and department variables is a limitation of EBS. 
Finally, factors such as the environmental knowledge shared by the faculty member with the students and the 
demonstration of environmentally friendly behaviors may significantly affect students’ attitudes and behaviors. 
The study also acknowledges the potential impact of faculty orientation and item wording on students’ self-
evaluations and the perceived social desirability of certain beliefs. These factors remain uncontrolled and 
unexplored in the study, which limits the ability to compare the findings and students’ orientations within and 
outside the course.

Suggestion
The study highlights several limitations in its conclusions. Firstly, the absence of a control or comparison group 
impedes a thorough assessment of students’ value orientation towards social justice within the undergraduate 
community psychology course, especially concerning non-participants. Future research should expand sample 
diversity to include students from various psychology courses for more comprehensive results. Secondly, 
interpreting the course’s impact on students’ value orientation is challenged by high initial scores. Attempts to 
address this limitation include focusing on group medians and using nonparametric analysis techniques, though 
these may not fully resolve the issue’s complexity. Furthermore, factors like faculty members sharing racial 
identities with students and advocating for social justice pedagogy could significantly influence attitudes and 
behaviors. Additionally, the study acknowledges the potential impact of faculty orientation and item phrasing 
on students’ self-ratings, affecting the perceived social desirability of certain beliefs, yet remain unexplored, 
limiting findings and comparisons. Moreover, the Environmental Behavior Scale (EBS) emerges as a valuable 
tool in educational contexts, offering insights into various dimensions of environmental behavior among 
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teacher candidates. Its comprehensive nature allows for use across all levels of teacher education, streamlining 
assessment processes. Consequently, EBS serves as a valuable instrument for evaluating environmental activities 
within teacher education programs and experimental studies. Institutions are encouraged to evaluate student 
behavioral reactions, utilizing diverse activities and environments to foster positive environmental attitudes. 
To develop environmentally friendly attitudes and behaviors of prospective teachers, environmental awareness 
should be increased through value-based education programs, case studies and social responsibility projects, and 
behavioral intentions should be strengthened through individual goal setting, commitment mechanisms and 
reward systems. For real behavior to become more sustainable, behavioral monitoring and feedback mechanisms 
should be established, and environmental habits should be integrated into daily life through sustainable school 
practices and applied projects. To increase perceived behavioral control, prospective teachers should be provided 
with practical training where they can experience environmentally friendly behaviors, competency-based 
teaching strategies should be adopted and opportunities for interaction with role models should be provided. 
To strengthen subjective norms, social participation and cooperation should be encouraged, environmental 
awareness campaigns should be organized, and environmental leadership programs should be established. When 
these strategies are considered with a holistic approach, they will contribute to the sustainability of prospective 
teachers’ environmentally friendly attitudes and behaviors and to their acting with environmental responsibility 
in educational environments. In addition, all these developments should not be evaluated only on the prospective 
teachers selected as a sample within the scope of the study. The scale developed within the scope of the study can 
be applied to different levels of education. Aligning environmental education with predetermined targets can 
effectively meet educational objectives across primary, secondary education, and teacher training curricula. In 
addition, the environmental behaviors of students from different cultures and at different levels can be examined 
within the scope of TPB. Thus, intercultural practices can directly affect policy makers and education policies 
and provide opportunities for necessary regulations. Furthermore, student-centered teaching methods hold 
promises in cultivating environmental consciousness within educational contexts. These recommendations 
underscore the importance of robust assessment tools and pedagogical approaches in advancing environmental 
education (EBS).

Data availability
Data supporting the findings and conclusions are available upon request from the author. All data obtained 
within the scope of the research will be presented as an information file upon request. If you have any questions, 
data requests, etc. regarding the research, you can contact the corresponding author.
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