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Article Info Abstract
Article History There is growing interest in climate change education, however there are very
Received: limited tools in elementary and secondary level to measure students’

01 Month Year understanding. Departing from this need, this study aimed to adapt the Climate

Accepted:

01 Month Year Change Stages of Change Questionnaire into Turkish and examine its validity and

reliability. The adaptation process stated with the International Test Commission
guidelines and involved expert consultation, forward-backward translation, and

pilot testing. The latter phase included large scale data collection and the

Keywords questionnaire was distributed to randomly selected middle school students in three

Climate change . . . . .. .
different Turkish cities. 493 sixth- and seventh-grade students participated in the
Stages of change

Questionnaire large-scale data collection. Confirmatory Factor Analysis supported the original
Adaptation five-factor structure, yielding acceptable fit indices (e.g., RMSEA = 0.075; CFI =
0.915). Internal consistency reliability ranged from acceptable to high across most
subscales, although the two-item contemplation subscale showed a lower alpha
value. Results indicate that the Turkish version of the CCSOCQ is a valid and
reliable tool for assessing students’ behavioral change stages regarding climate
action. The scale can serve as a valuable resource in designing targeted climate

education interventions and evaluating their impact on students’ progression

toward sustainable behaviors.

Introduction

Climate change stands as the most critical threat facing humanity today, demanding immediate and decisive
action. The increasing frequency of climate-related events poses significant challenges for government agencies
in making strategic decisions related to economic development. Governments and policymakers worldwide have
increasingly taken proactive steps and formulated strategies to address climate change (Cifuentes-Faura, 2022;
Yang et al., 2023). On the other hand, Chinowsky et al. (2011) stated that governments face when factoring long-
term climate impacts into infrastructure planning. Research on climate change education remains a multifaceted
area, with much of the work concentrated in high-income countries. For research efforts to be effective, they
should assess training programs and identify best practices. Nepras et al. (2022) noted that climate change research
is published across a variety of journals, with the United States leading the field. Their study also revealed that

commonly explored themes include knowledge, behaviors, actions, experiences, and attitudes. While these actions
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might seem minor, they can collectively generate significant positive outcomes. Nonetheless, some people remain
unaware of the importance of individual action (Tourlioti et al., 2024), or perceive climate change as a distant
threat that won’t affect them personally in the near future (Hulkkonen et al., 2024). Although many recognize that
climate change already has local and immediate consequences (Baltikian et al., 2025; Lambert & Bleicher, 2017;
Gebeyehu et al., 2024), this awareness doesn’t always lead to behavioral change (Van Valkengoed et al., 2023).
Environmental behaviors and perspectives are shaped by a range of cognitive, psychological, and cultural factors
(Situmorang et al., 2023), and their responses to climate change often vary depending on their regional experiences

(Briigger et al., 2021).

Age plays an important role in shaping individuals' perceptions and responses to climate change. Clayton et al.
(2023) analyzed responses from individuals aged 16 to 25 across ten countries to investigate how climate change
concern varies according to age and gender. Clayton et al. found that, although men tend to express more
optimism, women report higher levels of concern and negative emotions. Older participants within the age range
showed greater anxiety and distress. Countries such as Nigeria, India, and the Philippines reported more
pronounced psychological impacts, offering insights into the global patterns of climate-related anxiety. In another
study, Skeiryté et al. (2022) reported that young people generally show higher awareness and concern about
climate change, they are often less likely to engage in environmentally responsible actions or assume
responsibility. Lin and Fung (2024) added that young people express greater concern about the climate crisis,

older adults tend to adopt environmentally friendly behaviors more consistently.

Social problems often arise from the cumulative effect of similar behaviors repeated by many individuals.
Correspondingly, when individuals alter their behaviors, it can lead to widespread positive change (Glenn, 2004).
However, changing ingrained behaviors can be difficult, even when the long-term benefits are well understood
(Duckworth & Gross, 2020). This challenge is also evident in the context of climate-related behavior. Although
there is general awareness in society about the causes and risks of climate change, this awareness does not always
lead to action. Habitual routines and social norms often act as barriers that hinder behavioral change (Van
Valkengoed et al., 2024), delaying or even preventing individuals from engaging in environmentally responsible
practices (Hoffman et al., 2024). To address this issue, strategies such as climate education, financial incentives
for eco-friendly technologies, and behavioral interventions aimed at sustaining environmental actions have been
recommended (Stankuniene et al., 2020). These approaches outline a progression: from raising awareness to

initiating behavioral change, followed by efforts to maintain these behaviors over time.

People perceive the threat of climate change in different ways. Research indicates that climate risk perception
varies based on age, knowledge, past experiences, and sociocultural background (Sun & Han, 2018; Van der
Linden, 2015). Often, climate change is seen as a distant issue, both in time and geography. However, as
individuals become more aware of its local and immediate impacts, their sense of environmental responsibility
tends to grow (Spence et al., 2012). While this heightened awareness can sometimes cause anxiety or distress,
such emotional responses may also prompt individuals to take adaptive actions (Clayton & Karazsia, 2020;
Gianfredi et al., 2024). Therefore, awareness is a crucial first step toward meaningful action. The literature

highlights a strong link between awareness and behavioral engagement in climate action (Filho et al., 2023). For
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example, Calculli et al. (2021) found that young people who understand the consequences of climate-induced
disasters are more inclined to adopt sustainable lifestyles. In Tiirkiye, research has shown that awareness and
concern about climate change positively influence individuals’ optimism about preventing it (Tiimer et al., 2024).
Similarly, Giindogdu et al. (2025) concluded that individuals with greater concern and knowledge tend to display

higher levels of climate change awareness.

Education plays a vital role in cultivating climate awareness (Ghosh et al., 2016). While many middle school
students recognize climate change as a significant issue, they often lack awareness of how their personal actions
can influence its trajectory (Ozdem et al., 2014). Moreover, having knowledge does not always lead to action. For
instance, Taurinen et al. (2024) observed that although many young people possess strong knowledge of climate
change, they struggle to participate in concrete climate actions. Given its scientific and social dimensions, climate
change education in schools should encourage students to critically engage with both aspects (Trott & Weinberg,
2020). As part of science education, climate topics can help students understand that meaningful responses require
collective social action (Clark, 2024). In this sense, science education goes beyond imparting cognitive

knowledge—it holds significant potential to foster active engagement (Kang & Tolppanen, 2024).

Understanding the behavioral patterns of younger generations is particularly important. Given the expected
intensification of climate change impacts in the future, understanding how young individuals behave in this
context is crucial for promoting sustainable individual and collective actions (Bray & Nakata, 2024; Marpa, 2020;
McGovern & Cuevas, 2025; Samur & Akman, 2023). This study aimed to adapt the Climate Change Stages of
Change Questionnaire (Inman et al., 2022) for use with Turkish middle school students and to examine its validity
and reliability. Currently, no similar tool exists in the Turkish context to assess students' behavioral changes
related to climate change. Understanding how individuals—particularly students—navigate behavioral change
processes in response to climate change is essential for designing effective interventions (Inman et al., 2022).
Exploring the behavioral tendencies of middle school students, who represent both the current and future

population, is particularly timely and significant for Tiirkiye, where climate change is an urgent issue.

This study aimed to adapt the Climate Change Stages of Change Questionnaire developed by Inman et al. (2022)
for Turkish middle school students. The questionnaire allows researchers to assess climate-related behavior by
examining individuals’ progression through each stage of behavioral change. However, because the original tool
was developed in a different socio-cultural context, it is essential to evaluate its functionality and validity within
the Turkish context. To date, no such adaptation or validation study has been conducted in Tiirkiye. This research

aims to address that gap by assessing the questionnaire’s validity and reliability in a Turkish middle school sample.

Method

This research employed a of mixed-methods approach. In the initial phase, qualitative data used to inform the
development of the preliminary version of the scale. This qualitative component aimed to ensure the semantic,
conceptual, and cultural suitability of the translated items and the scale overall. Data for this phase were gathered

through interviews with subject-matter experts and translation specialists. The data were analyzed using content
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analysis, and item-level revisions were reported based on expert feedback. Following this, quantitative analyses
were conducted to test the construct validity and reliability of the scale, leading to the final version (Creswell &
Plano Clark, 2018). The study sample consisted of 493 sixth- and seventh-grade students from randomly selected
public middle schools in three different cities in Tiirkiye (see Table 1). These cities were selected based on the
researchers' places of residence. Prior to school visits, researchers obtained official permission through a
centralized assignment system, which randomly designated participating schools. A total of 12 schools across the

three cities were assigned.

Table 1. Demographic Information of Participants

Frequency Percent (%)
Female 252 51.02
SendEn Male 241 48.98
6th 274 55.49
el 7th 219 44.51
Instrument

This study focused on validating the factorial structure of the Climate Change Stages of Change Questionnaire
(CCSOCQ), originally developed by Inman et al. (2022). Original version of CCSOCQ was designed to assess
the process of behavioral change related to climate action across different stages and was initially validated with
both adult (N = 347) and adolescent (N = 3469) samples. The 15-item scale measures individuals' attitudes and
readiness to adopt climate-friendly behaviors, based on the Transtheoretical Model (Prochaska & DiClemente,
1983). The model includes five stages: Precontemplation, Contemplation, Preparation, Action, and
Maintenance.In its original validation, the original CCSOCQ demonstrated strong internal consistency for the
adolescent sample, with an overall Cronbach's alpha of .82 (Inman et al., 2022). Subscale reliability coefficients
were all above the acceptable threshold of .60, indicating adequate reliability: Precontemplation (o = .82),

Contemplation (o = .60), Preparation (o = .79), Action (o = .81), and Maintenance (o = .74).

Adaptation Process

The adaptation of the CCSOCQ into Turkish was carried out in accordance with the procedures outlined in the
International Test Commission (ITC) Guidelines for Translating and Adapting Tests (International Test
Commission, 2017). During the preparation phase (see Figure 1), it was determined that the CCSOCQ was suitable
for adaptation to the Turkish middle school context, given the alignment between the original adolescent sample
and the climate-related behaviors relevant to this population. Permissions for the adaptation were obtained from
both the original authors of the scale and the institutional ethics committee. An interdisciplinary working group—
comprising academics and graduate students from Science Education and Mathematics Education—was formed

to oversee the process.
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Qualitative Data Collection and Analysis
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Figure 1. Research Design and Scale Adaptation Process

CCSOCQ (Inman et al., 2022) was originally developed and administered in Portuguese and later translated into
English for publication. As the structure and content of the scale were shaped by the Portuguese education system
and climate policies, it is recommended that the instrument be adapted and validated for use in different
populations and cultural contexts. Within the scope of this study, the CCSOCQ was first translated into Turkish.
The translation process was conducted in multiple phases to ensure linguistic accuracy and cultural relevance.
Initially, two experts fluent in English, Portuguese, and Turkish independently translated the original (English)
and the developed (Portuguese) versions of the questionnaire into Turkish. Both of these experts are academics
who defined their postgraduate education abroad and have academic text translation experiences in the field of
Science Education. These two Turkish versions were then compared, and a consensus was reached through

discussion to ensure conceptual equivalence and semantic clarity.

The CCSOCQ was later translated into English for dissemination. Since the scale reflects educational and
environmental priorities specific to the Portuguese context, it was necessary to adapt and validate it for use in
other cultural and linguistic settings. In this study, the CCSOCQ was first translated into Turkish through a multi-
phase process to ensure both linguistic precision and cultural relevance. Two experts fluent in English and Turkish,
as well as fluent in Portuguese and Turkish—both academics with international postgraduate experience and
expertise in academic translation independently translated both versions into Turkish. The two versions were then
compared and harmonized through discussion to achieve semantic clarity and conceptual alignment. Next, a back-
translation was performed. An independent bilingual translator, unfamiliar with the original scale, translated the
Turkish version back into English. The back-translated version was compared with the original to identify and
rectify any linguistic or meaning discrepancies. In the final step, the interdisciplinary expert group reviewed the
Turkish translation for consistency with the original items, with particular focus on meaning, linguistic accuracy,
and cultural appropriateness. This careful review ensured that the adapted version retained the integrity of the

original instrument while being contextually appropriate for Turkish middle school students.

A pilot study was also conducted with a group of middle school students to evaluate the clarity, comprehensibility,
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and overall suitability of the Turkish version of the CCSOCQ items for the target age group. This phase assessed
students’ understanding of key concepts, and appropriateness of the language used. The pilot study's insights led

to the refinement of the instrument and the creation of the version used in subsequent factor analyses.

Statistical Analyses

In this study, both validity and reliability analyses were conducted during the adaptation process of the scale. The
study conducted validity and reliability analyses on a scale adaptation process using IBM SPSS Statistics 26.0
The Kaiser-Meyer-Olkin (KMO) measure and Bartlett's Test of Sphericity used to assess the dataset's suitability
for factor analysis. Bartlett's test assessed if there were strong enough inter-item correlations for factor analysis,
while the KMO test assessed sample adequacy. The dataset fulfilled the statistical assumptions required for
additional factor analysis.When adapting a theoretically grounded and previously validated instrument to a new
language or culture, it is methodologically acceptable to apply Confirmatory Factor Analysis (CFA) without first
conducting Exploratory Factor Analysis (EFA) (Brown, 2015; Byrne, 2016). Unlike EFA, which is data-driven,
CFA is a hypothesis-driven analysis that tests the fit of a pre-defined model, allowing researchers to examine how

well the observed data align with the original theoretical structure.

CFA was conducted using LISREL 9.0 software. Model fit was evaluated using a range of indices such as the
Chi-square (y?) test, the Chi-square to degrees of freedom ratio, RMSEA (Root Mean Square Error of
Approximation), CFI (Comparative Fit Index), and SRMR (Standardized Root Mean Square Residual). This
methodological approach is commonly used in cross-cultural validation research and offers strong support for the
instrument’s structural equivalence (Vandenberg & Lance, 2000).The reliability of the adapted scale was assessed
using Cronbach’s alpha (o) coefficient, calculated for each subdimension and for the total scale using SPSS
software. The results demonstrated acceptable internal consistency, indicating that CCSOCQ is a valid and reliable

measurement tool for application within the Turkish sample.

Results

This section outlines the findings related to the Turkish adaptation of the CCSOCQ, including the outcomes of
KMO and Bartlett’s tests, as well as the results of CFA, based on responses from 493 students. The KMO value
was found to be 0.855, which, according to Kaiser’s (1974) criteria, falls within the good a good level of sampling
adequacy. Bartlett’s Test of Sphericity produced a significant result (> =2175.268, p <.001), confirming that the
correlation matrix was not an identity matrix and that the variables are sufficiently interrelated to justify the use
of factor analysis (Field, 2018). Then CFA was performed to assess the extent to which the theoretically proposed

factor structure fit the observed data. The model fit indices obtained as a result of CFA are presented in Table 2.

The statistical analyses to evaluate the structural validity of the adapted CCSOCQ were conducted using LISREL
9.0 software, a widely recognized tool for structural equation modeling. This software was selected due to its
robust capabilities in CFA, particularly in handling complex latent variable models with multiple indicators. The

use of LISREL ensured precise estimation of the measurement model parameters and provided clear visual

336



International Journal on Social and Education Sciences (IJonSES)

representations of both standardized solutions and t-values, which facilitated the interpretation of model adequacy

in relation to theoretical expectations.

Table 2. CFA Model Fit Indices

Index Good Fit Criterion Acceptable Fit Criterion = Research Results
Findings
X2/sd The value found must be statistically insignificant 306.544/80= Acceptable Fit
and X2 /sd< 4. 3.83

P 0.05<p=1 0.01<p=0.05 0.000 Acceptable Fit
RMSEA 0<RMSEA<.05 .05 <RMSEA <.08 0.0758 Acceptable Fit
SRMR 0<SRMR <.05 .05 <SRMR <.10 0.0606 Acceptable Fit
CFI 95 <CFI<1.00 90 <CFI<.95 0.915 Acceptable fit
GFI 90 <GFI<1.00 .85 <GFI<.90 0.924 Good fit
AGFI 90 <AGFI<1.00 85 <AGFI <90 0.887 Acceptable Fit
IFI 95 <TFI<1.00 90 <TFI1<.95 0.916 Acceptable fit
PGFI 95 <PGFI<1.00 .50 <PGFI < .95 0.616 Acceptable fit
RFI 0.90<RFI<1.00 0.85<RFI<0.90 0.855 Acceptable fit
PNFI .95 <PNFI<1.00 .50 <PNFI <.95 0.677 Acceptable fit

When examining the t-values of the structural model (see Figure 2), the absence of any statistically non-significant

path coefficients indicates that the overall model fit is acceptable.
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Figure 2. t-Values of the Adapted CCSOCQ Scale
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Furthermore, the model's standard solution (see Figure 3) also supports this adequacy. In evaluating model fit,
several fit indices were considered, including y*df, RMSEA, CFI, GFI, AGFI, and SRMR (Byrne, 2016; Kline,
2015). The fit indices obtained from the analysis indicated that the model demonstrated generally acceptable levels
of fit (y*/df = 3.83, RMSEA = 0.075, CFI = 0.915, GFI = 0.924, AGFI = 0.887, SRMR = 0.0606). These values
were interpreted according to the fit criteria reported by Ilhan and Cetin (2014), supporting the conclusion that

the factor structure of the scale is valid in the context of the target culture.
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Figure 3. Standardized Solution of the Adapted CCSOCQ Scale

Reliability of the Scale

The total scale demonstrated acceptable internal consistency, with an overall Cronbach’s alpha value of .738.
While a threshold of .70 is widely considered acceptable for established instruments, values above .50 may be
considered sufficient in the early phases of scale adaptation, especially in exploratory research or when the
instrument is adapted to a new linguistic or cultural context (Nunnally & Bernstein, 1994). This is supported by
studies discussing that subscales with fewer items may have lower reliability coefficients, particularly when these

items attempt to represent broader latent constructs (Ziegler et al., 2014).

In line with the original structure of the scale, CFA supported a five-factor model, composed of the subscales
Precontemplation (including items 1, 8, and 9), Contemplation (items 11 and 12), Preparation (items 13, 14, and
15), Action (items 2, 3, 4, and 10), and Maintenance (items 5, 6, and 7). The internal consistency coefficients for
these subscales were as follows: Preparation demonstrated strong reliability with a = .820, Action presented

acceptable reliability with a = .789, and Maintenance also yielded a satisfactory level of o = .738. The
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Precontemplation subscale displayed a reliability of a = .532, which, while lower than the conventional threshold,
is still considered acceptable for scales with only a few items in early-stage validation. However, the
Contemplation subscale, which consists of only two items, yielded a lower alpha value of .417. This finding aligns
with prior research noting that two-item subscales often result in diminished alpha values due to limited item

covariance, despite theoretical coherence (Ziegler et al., 2014).

Discussion

The findings of this study provide important insights into the adaptation of the Climate Change Stages of Change
Questionnaire (CCSOCQ) for use with Turkish middle school students and contribute to a broader understanding
of the psychological and educational dimensions of climate change behavior. The confirmed five-factor structure
of the scale, as supported by confirmatory factor analysis (CFA), demonstrates that the adapted version maintains
the theoretical integrity of the original instrument (Inman et al., 2022). The CFA results, with acceptable model
fit indices (see Table 2), indicate that the scale's structure is applicable within the Turkish cultural and educational

context (Byrne, 2016; Kline, 2015; flhan & Cetin, 2014).

The methodological choice to conduct only CFA without EFA is supported by literature recommending CFA for
theory-driven scale adaptations, particularly when the instrument has already been validated in its original context
(Brown, 2015; Byrne, 2016). In the adapted version of the scale, the original structure consisting of 15 items
across five latent factors was preserved. The scale employs a five-point Likert-type response format, consistent
with the original instrument. The KMO measure and Bartlett's Test of Sphericity was found to be suitable o for
factor analysis (Field, 2018) and reinforcing the appropriateness of the sample for structural model testing.
Furthermore, Cronbach’s alpha, was .738, indicating an acceptable level of reliability for use in the Turkish

educational context.

From a theoretical standpoint, the CCSOCQ is valuable in understanding how individuals transition through stages
of behavioral change in relation to climate action. As Glenn (2004) and Duckworth & Gross (2020) noted, while
social problems such as climate change are driven by collective behavior patterns, changing individual behavior
is key to promoting systemic transformation. However, behavioral change does not occur merely through
awareness; barriers such as social norms, habits, and perceived inaction of others may inhibit pro-environmental

behavior (Van Valkengoed et al., 2024; Hoffman et al., 2024).

In Portugal, the original context of CCSOCQ, climate change education is addressed in an integrated manner as
part of citizenship education alongside science (Direcao-Geral da Educac¢dao [DGE], 2017). According to this
approach, it is aimed to gradually increase Portuguese students' awareness of climate change, to enable them to
critically approach the problems as a result of this awareness, and ultimately to realize their participation in social
action (Pinheiro et al., 2024). In Tiirkiye, the context of the current study, climate change education is integrated
into the content of science courses, and in addition, environmental education is conducted separately as a course
that students can choose (Ministry of National Education [MoNE], 2022). However, the revised curriculum, which

takes a more holistic view of global issues such as the climate crisis, aims for Turkish students to move beyond
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awareness of problems through education to taking responsibility and turning their awareness into action (MoNE,

2024).

The fact that the CCSOCQ yields similar results in the context of Turkish culture may be an indication that despite
some differences in practice, the Turkish and Portuguese education systems pursue similar goals in their
educational policies to deal with global issues. According to Nogueira (2021), climate action and quality education
are interrelated and this requires the transformation of educational policies to ensure environmentally sustainable
behaviors (pp. 1-33). Education is known to help society become more resilient to climate crises by increasing the

human development index (HDI), especially in developing countries (O'Neill et al., 2020).

This study aligns with findings that increased climate change awareness especially among youth can promote
sustainable behavior, though not without emotional and cognitive challenges (Spence et al., 2012; Clayton &
Karazsia, 2020; Gianfredi et al., 2024). The Turkish context echoes these findings, as previous studies (Tiimert et
al., 2024; Giindogdu et al., 2025) reported that awareness and concern about climate change are positively
associated with environmental hope and action orientation among adolescents. Furthermore, the role of education
as a transformative force is underlined throughout the literature. Effective climate change education must go
beyond transmitting knowledge to fostering critical thinking, emotional engagement, and action-oriented
perspectives (Ghosh et al., 2016; Clark, 2024; Trott & Weinberg, 2020). Science education is essential for
assisting students in understanding the social as well as scientific aspects of climate change (Kang & Tolppanen,
2024). The CCSOCQ, adapted for Turkish middle school students, offers science educators a robust tool to assess
students' readiness to engage in climate action and supports the design of pedagogical interventions tailored to

different stages of behavioral change.

Taken together, the findings of this study demonstrate that the adapted CCSOCQ is a valid and reliable instrument
for measuring Turkish middle school students' stages of change regarding climate-related behaviors. More
broadly, the results underscore the necessity of integrative educational strategies that link awareness with
behavioral outcomes. Future research might explore longitudinal applications of the CCSOCQ to monitor
developmental trajectories in students' climate action behaviors, or examine how educational programs aligned

with students' stages of change can effectively promote lasting pro-environmental practices.

Conclusion

To effectively promote active engagement in climate action, it is crucial to understand the current stance of young
people on this issue. Behavioral changes among children and adolescents have the potential to influence parents,
policymakers, and broader communities, thereby fostering global awareness (Lawson et al., 2018; Spyrou, 2020).
Moreover, today’s youth are not only experiencing the immediate impacts of climate change but will also play
key roles in shaping decisions as its risks escalate in the future (Davies et al., 2016). For this reason, fostering
awareness of their pivotal role in addressing climate change and encouraging environmentally responsible
behaviors should be a fundamental objective of environmental education.The psychological framework

underlying the CCSOCQ—adapted in this study—recognizes that behavior change unfolds gradually over time
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rather than occurring instantly. Identifying the specific stage of behavior change in which students are situated is
an essential first step in designing effective educational interventions. In this context, the CCSOCQ offers a valid
and reliable means of assessing the behavioral change stages of Turkish middle school students about climate

change.

Notes

This study was carried out within the scope of the project titled “Design for Climate: Learning and Retention in
Design-Based Learning.” The project is supported by the Scientific and Technological Research Council of
Tiirkiye (TUBITAK) under the 1001 The Scientific and Technological Research Projects Funding Program
(Project No: 223K222). The project activities were conducted in accordance with the decision dated 17.05.2023
and numbered 2023-116 by the Social Sciences Research and Publication Ethics Committee of Usak University.
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