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Abstract: Regardless of their nationality, all children are unfortunately at risk since nations across
the world are not doing enough to reduce the impacts of climate change. However, teenagers
in developing countries face more severe challenges as a consequence of climate change. This
research portrays teenagers living in a rural area in terms of their awareness, beliefs, attitudes, and
actions relevant to climate change. Beliefs regarding climate change are reflected in the context of
skepticism about the existence, causes, and impacts of climate change as well as belief in climate
change mitigation. We also magnify ecocentrism and anthropocentrism, as a socio-psychological
factor, and gender, a demographic variable, when exploring their power as the antecedents of climate
change-related actions. The data were gathered from 650 students attending a middle school selected
from a rural area located in the inner west region of Ttirkiye. The results indicated that less than
half of the teenagers believed in the notion that something could be done to tackle climate change.
According to discriminant analysis, female teenagers tend to believe in climate change more and
have stronger ecocentric attitudes compared to males. Furthermore, female teenagers seemed to
engage in climate change-related actions more than males. This study provided further evidence on
the role of beliefs and attitudes in relation to this issue. To be more specific, teenagers believing that
anthropogenic factors lead to climate change and that we, as humans, should therefore do our bit to
reduce climate change, also tend to take the necessary actions to combat climate change. Furthermore,
these individuals, valuing the natural environment for its own sake, engage in actions for climate
change mitigation. By examining the awareness, beliefs, attitudes, and actions of teenagers in rural
areas towards climate change, this research underscores the critical role of the quality of formal
education in equipping teenagers to effectively engage with climate change issues.

Keywords: teenagers; climate change; beliefs; attitudes; awareness

1. Introduction

Humans are increasingly influencing the climate, primarily through the burning of
fossil fuels, deforestation, urbanization, and changes in vegetation patterns. As supported
by the Intergovernmental Panel on Climate Change report (IPCC) [1], most scientists
have no doubt that climate change is driven mainly by human activities. As climate
change leaves humans and non-human species with new challenges in terms of their
survival, the question of how individuals perceive climate change has been extensively
addressed in the literature (Poortinga et al., 2019) [2]. This line of inquiry relies on the
understanding that climate change awareness, beliefs, attitudes, and perceptions, as well
as some demographic variables, can act as determinants of actions for climate change
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mitigation (e.g., Corner, Whitmarsh and Xenias, 2012, Hornsey et al., 2016, Lorenzoni,
Nicholson-Cole and Whitmarsh, 2007, Onur, Sahin and Tekkaya, 2012) [3-6].

Research on adults’ beliefs regarding climate change has been conducted in various
cultures and this empirical evidence on climate change beliefs and engagement for action
to tackle it has guided policymakers, and shaped recent calls and multilateral landmark
agreements such as the Paris Agreement (UNFCCC, 2017) [7] and Climate Change Strategies
2020 (UNEP, 2020) [8]. However, research findings in this area have left us with some
contradictions. Sampling UK adults, Whitmarsh (2009) [9] reported that these people
tended to detach themselves from the causes and impacts of climate change and had
contradictory ideas about the reality and severity of climate change. In a further study
(Whitmarsh, 2011) [10], it was stated that the majority in the UK believed climate change
was partly caused by human activities. Supported by Poortinga et al. (2011) [11], these
people also had a substantial level of uncertainty about whether climate change is really
happening or not. However, the research conducted by Poortinga et al. (2011) [11] indicated
that skepticism was not widespread in Britain anymore. Examining future science educators’
climate change beliefs in Tiirkiye, Higde, Oztekin, and Sahin (2017) [12] demonstrated that
they had no doubt about the reality of anthropogenic climate change but were skeptical
about the local impacts of climate change. Similarly, according to a US sample reflecting
farmers’ beliefs about climate change and accompanying risks, climate change is really
happening Arbuckle, Morton, and Hobbs, 2015) [13]. These authors reported a considerable
variation in attribution of cause, with only 10% believing climate change is mostly caused
by human activities. Slightly more than one third believed that natural changes and human
activities are equally responsible for climate change. Furthermore, the proportions of
farmers believing there is not enough evidence to determine if it is occurring and whether
it is mostly due to natural variation were similar to each other.

Climate change-related attributes reflecting adults’ perceptions, beliefs, attitudes, and
actions have received much attention in both developed and developing countries. Yet
little is known about teenagers” awareness and beliefs regarding this issue which threatens
their own future. Recent research (e.g., Nche, Achunike, and Okoli, 2019; Kuthe et al,,
2019) [14,15] has acknowledged teenagers’ capacities in the battle against climate change
but without touching on questions regarding to what extent they are aware of, and how
they perceive and act upon, climate change in developing countries. As teenagers are
not only ‘climate change victims’, but also ‘climate change actors” (Nche, Achunike, and
Okoli, 2019) [15], more research is needed to explore their awareness, attitudes, beliefs, and
actions, and to understand how they incorporate these factors when encountering climate
change information (Busch, 2021) [16]. This understanding is essential in order to identify
the barriers that hinder teenagers from translating climate awareness into meaningful
action within their communities.

1.1. The Significance of Understanding Teenagers in Shaping Climate Change Studies

Regardless of their nationality, all children are unfortunately at risk since nations
across the world are not doing enough to reduce the impacts of climate change (UNICEF,
2015) [17]. However, teenagers in developing countries face more severe challenges such as
poor nutrition, infectious diseases, economic disruption, and air and water pollution as
consequences of climate change (Hanna and Oliva, 2016) [18]. Despite the disproportionate
impact of climate change on young people, environmentally conscious and empowered
children and teenagers have the potential to become pivotal agents of long-term environ-
mental stewardship (UNICEF, 2007) [19] as well as to navigate and respond effectively to
the climate crisis. By provBUSiding them with adequate support and protection, they can
shift from being passive victims of climate change to climate change actors (Nche, Achu-
nike, and Okoli, 2019) [15]. This transformation is especially achievable through formal
education (Busch, 2021) [16] as well as informal learning environments (Trott, 2020) [20],
as teenagers are susceptible to misinformation within various communication channels,
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including mass and social media. Therefore, equipping students with critical and reliable
tools is essential (Busch, 2021) [16].

To equip teenagers and foster their action in tackling climate change, it is essential to
disclose the important constructs behind developing climate-friendly actions. As pointed
out in previous studies (e.g., Izadpanahi, Elkadi, and Tucker, 2017, Prati, Albanesi, and
Pietrantoni, 2017) [21,22], environmental education has a special focus on the develop-
ment of teenagers’ awareness, beliefs, attitudes, and actions regarding climate change.
Members of this special target group will be active players in a climate-friendly society
(Kuthe et al., 2019) [14] that requires to be well equipped to understand the complexity of
climate change. Environmental education in relation to a key issue, climate change should
adapt current programs in terms of its rationale, content, and teaching approaches to the
existing conditions of teenagers (Zaval and Cornwell, 2017) [23]. In this respect, it becomes
inevitable to pay attention to the awareness, beliefs, and attitudes of teenagers, which
have the potential to shape their engagement in climate-friendly actions. Knowledge of an
audiences, especially teenagers, constitutes a key aspect of environmental education and
should be taken into consideration in designing climate change education in formal and
informal settings.

Furthermore, in their systematic review of social psychological literature, Tam, Leung,
and Clayton (2021) [24] emphasized that there are some gaps in the context of the climate
change literature, including a lack of evidence from non-Western, developing, and non-
democratic societies, reliance on young samples, and a lack of attention to some crucial
outcome variables. Hence, our study aims to offer valuable insights into the levels of climate
change awareness, attitudes, beliefs, and actions among teenagers—key actors in climate
change—in a non-Western developing country, to better understand the nature of these crit-
ical variables while paying attention to individual-level factors notably socio-psychological
and demographic variables. This endeavor seeks to deepen our understanding of these
critical variables, with a focus on socio-psychological and demographic factors. We believe
that further empirical evidence in this research area is essential for environmental and
sustainability educators while raising climate change awareness of teenagers who could be
regarded as future decisionmakers.

1.2. Socio-Psychological and Demographic Factors in Relation to Climate Change

Doubt about the reality and impacts of anthropogenic climate change has been demon-
strated to be a significant barrier to active engagement (e.g., Corner, Whitmarsh, and Xenias,
2012; Islam, Barnes, and Toma, 2013) [3,25]. Whitmarsh (2008) [26] showed that skepticism
was positively related to behaviors regarding public transportation and had a significant
negative influence on domestic energy conservation behaviors pertinent to climate change.
Considering the significant predictors of actions taken to tackle climate change, a more
recent study by Herman (2015) [27] examined the relationship among secondary school
students’ perceptions about global warming science, gender as a demographic factor, and
the willingness to mitigate global warming with respect to five distinct actions. This re-
search revealed that perceptions about the validity of science claims were more powerful
in predicting the willingness to engage in mitigating actions compared to gender.

Pro-environmental behaviors, and actions representing acquired or learned behaviors
(Sia, Hungerford, and Tomera 1985/1986) [28] consistently capture the interest of envi-
ronmental education scholars. Numerous studies have been conducted to explore the
underlying mechanisms in order to promote environmentally and climate-friendly behav-
iors (e.g., Hines, Hungerford, and Tomera, 1987; Jensen, 2002; Kollmuss and Agyeman,
2002; Steg et al., 2014; Hermans and Korhonen, 2017) [29-33]. Kollmuss and Agyeman
(2002) [32] defines pro-environmental behavior as characterized by a deliberate effort to mit-
igate the negative consequences of one’s actions on both the natural and built world such as
reducing/changing their consumption habits, producing less waste, and using/choosing
environmentally friendly products. In a recent study focusing on secondary school students’
actions, Hermans and Korhonen (2017) [29] found that these students demonstrated a will-
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ingness to combat climate change by reducing their electricity consumption and engaging
in reuse and recycling practices. Similarly, Chhokar et al. (2011) [34] found that young
people are inclined to turn off lights and electronic devices when not in use to mitigate
their impact on climate change. However, they show reluctance toward actions such as
reducing meat consumption, limiting clothing purchases, and using public transportation.

Our knowledge about how awareness of climate change is experienced by teenagers
and children is quite limited (Léger-Goodes et al., 2022) [35]. In terms of raising awareness
and its sources, Ozdem et al. (2014) [36] conducted a study and found that the students’
primary sources of information pertaining to climate change were television and school.
Similarly, Rickinson (2001) [37] claimed that media and school are significant agents in
perceiving environmental consequences and climate change. As teenagers are susceptible
to misinformation within various communication channels (Busch, 2021) [16], these sources
of information should emphasize empirical evidence from scientific research as they are
key to raising awareness about climate change (Leiserowitz, Maibach, Roser-Renouf, Smith,
and Dawson, 2013) [38], especially the awareness of teenagers.

Associations between human attitudes, worldviews, climate change perceptions,
and behaviors have also attracted attention (e.g., Hornsey et al., 2016; van der Linden,
2014) [4,39]. Considerable amount of research (e.g., Grendstad and Wollebaek, 1998;
Thompson and Barton, 1994; De Groot and Steg, 2007; Sahin, Alper, Oztekin, 2021) [40-43]
has resulted in Eckersley’s theory of green political thought proposing anthropocentric and
ecocentric dimensions but little is known about how anthropocentrism and ecocentrism
effects in climate change-related attributes (see Gagnon, Thompson, and Barton 1994 [41]
for a comprehensive description of anthropocentrism and ecocentrism). According to
Gagnon, Thomson and Barton (1994) [41], while ecocentrism represents motives according
to which nature has an intrinsic value and that this is sufficient for it to warrant protection,
anthropocentrism reflects valuing nature due to the material or physical benefits it can
provide to humans. These authors asserted that an anthropocentric individual would be
less inclined to protect the environment when other human-centered attitudes interfere.
On the other hand, ecocentric individuals would engage in pro-environmental actions
even though these actions required some sacrifice in terms of the material quality of life.
Research has consistently shown that attitudes and worldviews underlying nature-centered
concern are positively related to climate change risk perceptions and intentions to act
(Van der Linden, 2014) [39]. In Whitmarsh’s (2005) research [44], people with stronger
pro-environmental attitudes were found to be significantly more likely to consider climate
change a salient risk and to take action in response to it. The link between attitudes and
climate skepticism was also demonstrated by the study by Poortinga et al. (2011) [11]
and those endorsing strong pro-environmental attitudes were found to be less skeptical
about the seriousness of climate change, while those expressing weak environmental
attitudes tended to be uncertain concerning the reality and severity of climate change.
Considering Eckersley’s theory underlying anthropocentric and ecocentric dimensions,
evidence provided by Higde, Oztekin, and Sahin (2017) [12] indicated anthropocentric
attitudes made a significant contribution to skepticism about the reality of climate change.
Moreover, ecocentrism and anthropocentrism were found to be among the significant
predictors of actions for climate change mitigation but in opposite directions.

Alongside skeptical beliefs, the concept of belief as a general construct has been a
central focus of research within environmental education. Broadly speaking, belief is de-
fined as a representation of individuals’ understanding of an object or concept, linking it
to a particular attribute that may be true or false (Fishbein and Ajzen, 1975) [45]. Fishbein
and Ajzen categorize beliefs as (1) formed through direct experiences (descriptive beliefs);
(2) inferred from direct experiences (inferential beliefs); and (3) acquired from external
sources like media, lectures, or peers (informational beliefs). In environmental and sus-
tainability education, it is known that beliefs have the potential to interfere with learning
(Pooley and O’Connor, 2000; Brownlee, Powell and Hallo, 2013) [46,47] and can shape
students’ beliefs, attitudes, and behaviors (Nespor, 1987; Bloom and Ellis, 2009) [48,49]. In
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one a previous climate change education studies, Deshiana, Sriyanti, and Ismet (2022) [50]
found that 95.7% of the young people from high schools in a province of Indonesia believe
in climate change mitigation and tend to engage in actions to reduce the effects of climate
change. In other previous studies examining teenagers’ beliefs (e.g., Li and Monroe, 2017;
Igu et al., 2023; Pandve, Deshmukh, Pandve, and Patil; 2009) [51-53], it was consistently
reported that teenagers believe that climate change exists, that there is a need to reduce
the impacts of climate change, and in the concept of a personal contribution to combat
climate change.

Among the individual-level factors, prior research has considered gender as a demo-
graphic variable and reported its explanatory power in terms of climate change-related
attributes. Although no consistent pattern on gender differences has appeared, in general,
compared to men, females were reported to perceive climate change as more threatening
and harmful, expressed more concern about global warming and took part in actions against
climate change (e.g., Gifford and Comeau, 2011; van der Linden, 2014; Deshiana, Sriyanti,
and Ismet, 2022; Shi et al., 2016) [39,50,54,55], were less skeptical about anthropogenic
climate change (e.g., Upham et al., 2009; Whitmarsh, 2011) [10,56] and were less likely
to be uncertain about the reality of climate change (Whitmarsh, 2005) [44]. On the other
hand, in their research examining university students” perceptions about climate change,
Haq and Ahmed (2020) [57] have recently revealed that males had stronger belief in the
anthropogenic nature of climate change and perceived an increase in temperature. Similarly,
it was previously reported in the Eurobarometer survey (2008) [58] that females seemed
to have no opinion pertinent to this issue, and believe that climate change is exaggerated
while CO; emissions only have a marginal effect on climate change. No significant gender
differences with respect to skepticism about climate change were reported for adults and
secondary school students (e.g., Herman, 2015; Poortinga, Spence, Whitmarsh, Capstick
and Pidgeon, 2011; Whitmarsh, 2011) [10,11,27]. Such inconclusive findings encouraged us
to consider gender, along with ecocentric and anthropocentric environmental attitudes in
understanding the nature of climate change issues among Turkish teenagers.

1.3. Aims of This Research

In this research study, we intend to clarify the extent of climate change awareness,
actions, and beliefs for Turkish teenagers living in a rural area. Beliefs regarding climate
change are reflected in the context of two dimensions; namely, skepticism about the exis-
tence, causes, and impacts of climate change as well as belief in climate change mitigation.
We also magnify ecocentrism and anthropocentrism as socio-psychological factors and
gender, a demographic variable, when exploring their power as the antecedents of climate
change-related actions. This research was carried out with inspiration from a meta-analysis
of the demographic and psychological correlates of belief in climate change (Hornsey et al.,
2016) [4] leaving us with some gaps with regard to some psychological and demographic
factors for teenagers in the context of climate change. The significance of this study lies
in its focus on rural teenagers, a group facing disparities compared to their urban peers
in terms of access to resources and the quality of the formal education system available
to them (Johnson et al., 2014; Iruka et al., 2020, TEDMEM, 2021) [59-61]. Teenagers in
rural areas may hold different beliefs and engage in different actions when addressing
climate change due to their unique relationship with their environment and limited access
to resources, including information on climate change. Therefore, understanding the un-
derlying mechanisms of their climate-friendly behaviors provides valuable insights for
developing effective education policies and facilitating relevant actions among teenagers.

1.4. Study Context

It is important to elaborate on the context where this study was conducted. The
Mediterranean basin, which includes Tiirkiye, is defined as one of the most sensitive
regions to the adverse effects of climate change. According to the Report of the Network
of Mediterranean Experts on Environment and Climate Change (MedECC, 2020) [62], the
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Mediterranean region is experiencing a 20% greater increase in temperature compared to
other regions in the world. According to recent scientific evidence (IPCC, 2022) [1], Tiirkiye
is one of the most vulnerable countries to extreme weather events in Europe. Climate
change poses significant risks to people, the economy, and infrastructure due to coastal and
inland flooding, even if emissions are significantly reduced. Furthermore, the rapid increase
in water temperatures will affect marine biodiversity and cause a dramatic decrease in
fish species.

This study took place in a rural area—those with a population 20,000 or less—(OECD,
2020 [63] located in the inner west region, the mountainous countryside inland from the
Aegean coast in Tiirkiye. This rural area where the study was conducted has a humid
subtropical climate and the basin has an annual average total rainfall of 436.8 mm and an
annual average temperature of 11.2 °C (State Meteorological Service, as cited in Saplhoglu,
2012 [64]). The hottest periods are July and August, with average temperatures of 22.1 °C
and 22.0 °C, respectively, while the coldest period is January with an average temperature
of 0.3 °C as stated, agriculture and livestock define the economy of the area. Saphioglu [64]
investigated the impact of climate change on rainfall and temperatures in this rural area
and reported that a positive trend was identified in June and July, with an increase of
0.011 and 0.0127 °C, respectively, and an annual decrease of 0.725 mm in rainfall on an
annual basis.

2. Materials and Method
2.1. Participants and Design

The design of the study is based on associational research. This study involved
650 participants, with 58.8% seventh- and 41.2% eighth-grade students from a total of
13 public middle schools located in rural areas of a province in the inner west region of the
country Tiirkiye—a developing country. The rural areas in the study were determined by
taking into account some characteristics such as parents’ education level as well as their
incomes, and the distance of the rural area from the city center. Most participants were
female (53.0%; 42.9% male). However, 4.1% of the participants did not label their gender.
The mean age of the students was 13.6 years. The relevant grade levels were chosen because
they are in the final years of middle school education. In addition, towards the end of
the middle school years, the education programs include more learning outcomes related
to climate change issues compared to other grade levels. The first author of the study
administered the survey to the students. The return rate of the completed data collection
instruments was almost 95% at each data collection site. When examining individual
surveys item by item, while the lowest item response rate was almost 97% (630), the highest
item response rate was 100% (650).

2.2. Instruments

In this study, the data were collected by administration of a survey assessing de-
mographic information, awareness, actions, and beliefs regarding climate change, and
attitudes toward the environment.

2.2.1. Teenagers’ Awareness of Climate Change Survey

This measuring tool included 5 questions with categorical answers on the participants’
awareness of climate change which was prepared and used in previous research studies
(e.g., Higde, Oztekin, and Sahin, 2017; Whitmarsh, 2008) [12,26] to investigate individuals’
awareness of climate change. It aimed to assess their familiarity with the issue of climate
change in general and their source of information.

2.2.2. Actions on Climate Change Scale

The Actions on Climate Change Scale, which covered 14 items on a five-point rating
scale (from always = 5 to never = 1), was used to determine actions that the teenagers have
engaged in to mitigate climate change in their daily activities. This scale was prepared of
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and used in previous research studies (e.g., Higde, Oztekin, and Sahin, 2017; Whitmarsh,
2008) [12,26] to investigate to what extent individuals demonstrated the simple things
that they could do in their daily life to mitigate climate change. Regarding the internal
consistency of the scale, Cronbach’s alpha was calculated as 0.81.

2.2.3. Ecocentric and Anthropocentric Attitudes toward the Environment Scale

The Attitudes toward the Environment Scale, previously developed by Gagnon,
Thompson, and Barton (1994) [41]. It was used to assess the teenagers’ ecocentric and
anthropocentric worldviews in the present study. This instrument was adapted into Turkish
by Onur, Sahin, and Tekkaya [6] and included a total of 23 items on a five-point Likert-
type scale representing ecocentric (10 items) and anthropocentric (13 items) motives. The
internal consistency of the dimensions was assessed by calculating Cronbach’s alpha:
0.75 for ecocentrism, and 0.83 for anthropocentrism. These values reflected an accept-
able measure of internal consistency for two endpoints of environmental attitudes. The
factor-loading scores were found to be greater than 0.30, ranging from 0.68 to 0.41 for
the first factor reflecting ‘ecocentrism” and ranging from 0.62 to 0.35 for the second factor
representing ‘anthropocentrism’.

2.2.4. Beliefs Regarding Climate Change

This scale consisted of 20 items on a five-point Likert-type scale, ranging from
“5 = strongly agree” to “1 = strongly disagree” and previously adapted into Turkish) by
Higde and Oztekin (2013) [65] to assess pre-service science teachers’ beliefs about the reality
of anthropogenic climate change. It was originally developed by Whitmarsh (2005) [44] to
assess the extent of public skepticism about the reality of anthropogenic climate change.
The ‘Beliefs regarding Climate Change Scale” was composed of two factors; namely, the
belief in climate change dimension represented by 12 items and the skepticism dimension
reflected by 8 items. Cronbach’s alpha was calculated for the internal consistency of the
dimensions: 0.83 for belief in climate change and 0.69 for skepticism. The factor-loading
scores were found to be greater than 0.30; ranging from 0.75 to 0.38 for the first factor
representing ‘beliefs in climate change’ and ranging from 0.63 to 0.44 for the second factor
reflecting ‘skepticism’. The first factor, assessing belief in climate change, gives an idea
about the extent to which individuals see climate change as relevant to them and they
then carry out some actions to influence climate change. On the other hand, the factor on
skepticism includes some items about the rejection of the human effect on climate change.
The instrument was translated and adapted into Turkish by Higde and Oztekin (2013) [65].

2.3. Data Collecting Procedure

Initially, approval for administration of the survey was obtained from the Provincial
Directorate of National Education through the university. Later, permission was obtained
from each school principal and the parents of the students. The first author of the study
administered the data collection tools in a classroom environment. To minimize measure-
ment error and potential factors that might threaten the internal validity of the study, the
application process of the instruments in each class followed the same administrative
procedure. Before collecting the data, the researcher explained the purpose of the study
to the students in their classroom. The researcher informed the students that their partic-
ipation was voluntary, and their responses would not affect their grades. Students were
reminded not to write their names and surnames on the instruments. Random numbers
were assigned to each form to protect participant’s anonymity. One class hour was given to
the students to complete the instruments. During the implementation process, there was
no situation that could cause different emotions and demoralize the students.

2.4. Data Analysis

Descriptive statistics were used to determine the teenagers’ awareness of climate
change issues, their belief in climate change, and their skepticism about the reality of
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climate change. A discriminant analysis was carried out to reveal the discriminating power
of gender in terms of climate change-related attributes. A multiple regression analysis was
conducted to evaluate how much variance in teenagers’ climate change-related actions can
be explained by the linear combination of predictor variables. All statistical analysis was
carried out by using IBM SPSS Statistics (Version 22.0).

3. Results
3.1. Teenagers” Awareness of Climate Change

The teenagers were asked to reply to various questions to reveal their awareness of the
climate change issue. It was found that almost all of the participants had heard of ‘climate
change’ before. The data showed that, pertinent to climate change, school (41.8%) and
television (32.9%) constituted the major information sources of the teenagers. On the other
hand, passive media (e.g., radio, newspaper, the internet) and friends (5.3%) and family
(5.1%) were not considered as frequently as school and television was.

Less than half of them (41.4%) believed that there are things that can be done to tackle
climate change, and supported the notion that responsibility belongs to environmental
organizations, everyone, at both the national and international levels, or individuals,
groups, and society as a whole. See Table 1 for details.

Table 1. Teenagers” Awareness of Climate Change.

Survey Question Response Categories and Percentage of Responses
Have You Heard of o o
“Climate Change”? Yes (93.7%) No (6.3%)
Television Radio Newspaper Internet
Where have you heard (32.9%) (0.7%) (1.4%) (7.23%)
about climate change? Friends Family School Others
(5.3%) (5.1%) (41.8%) (5.57%)
canbe done o reduce e X No Dontt know
effect of climate change? (42.6%) (234%) (34.0%)
enbedonetotde e No Don't know
climate change? (41.4%) (24.4%) (34.2%)
International National Local Business,
Who do you think should organizations government government Industry
have the main (37.6%) (48.8%) (42.8%) (48.3%)
responsibility for tackling . Environmental
. Individuals All people N
limate change? peop
climate change (57.8%) (57.9%) Orgg(‘)lzzi/“)‘ms

3.2. Actions on Climate Change

The results of descriptive statistics analysis showed that the teenagers engage in
actions against climate change with moderate levels (M = 3.34, St D = 0.68). According
to Table 2, representing the frequency distributions for each response, using less energy
and water, and recycling the relevant materials were among the actions more commonly
undertaken by these individuals. On the other hand, reading publications that focus on
environmental issues and encouraging others to take action on behalf of the environment
did not seem to be among the actions many teenagers do frequently. Similarly, it was found
that these young people engage in moderate levels of actions reflecting green purchasing
such as having locally produced foods or products in reusable or recyclable packages.
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Table 2. Frequency Distributions regarding Actions on Climate Change and Corresponding Item

Means and Standard Deviations.

Items Always  Frequently Sometimes Rarely Never M StD
I choose to. walk or cycle rather than take a 20 233 18.7 131 128 348 1.38
motor vehicle.

1 dehberately purchase food produced locally 198 5.9 321 16.7 56 337 114
rather than imported products.

I donated money to national

non-governmental organizations to 9.9 10.1 16.5 16.8 46.7 2.19 1.37
contribute to environmental protection.

I purchase products in reusable or recyclable 197 26.2 29.6 16.6 8.0 332 119
packages.

Tavoid buying from a company which shows ) 21.9 27.1 18.7 95 330 1.26
disregard for the environment.

? warned people not to use water and energy 182 217 325 183 93 301 1.20
if not necessary.

I recycle glass bottles, aluminum cans, paper. 27.9 24.6 26.0 14.1 7.4 3.51 1.23
Ltry to use less energy 335 26.8 23.1 115 5.1 3.71 118
(electricity, water, etc.).

I turn off lights I am not using. 50.9 19.5 13.9 9.7 6.0 3.99 1.25
I make an effort to use less water when

brushing my teeth or bathing. 39.3 23.2 20.1 11.1 6.2 3.78 1.24
I took steps to protect plants 29.4 19.8 232 9.8 17.8 3.33 144
(i.e., watering trees and flowers).

I chf)ose to read. publications that focus on 18.7 192 9.0 16.8 162 307 132
environmental issues.

I en.courage people 1nyolved ina destru.ct?ve 226 215 9.2 18.0 3.8 331 104
environmental behavior to stop that activity.

I encourage others to take an action on behalf 216 174 8.0 181 147 313 133
of the environment.

Total Scale 3.34 0.68

(Note: M—mean, St D—standard deviation).

3.3. Do Teenagers Believe in Climate Change?

In this study, the teenagers revealed their level of agreement to statements on belief
in climate change (see Table 3). The mean score was calculated as 3.45 on a scale of 1-5
(StD = 0.78). In terms of the causes of climate change, more than half of the teenagers
pointed out pollution from industry as a major reason among others. However, these
teenagers seemed to have different ideas about the role of modern life on climate change.
According to the findings, only half of the teenagers agree that the effects of climate change
are likely to be catastrophic (52.7%) and radical changes to society are needed to tackle
climate change (51.2%). In addition, 56.3% of teenagers had a belief in the notion that
people should be made to reduce their energy consumption if it reduces climate change.
When it comes to the association between leaving the lights on in their own home and
climate change, a relatively large percentage of the teenagers were undecided (34%).
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Table 3. Frequency Distributions for Belief in Climate Change Statements and Corresponding Item

Means and Standard Deviations.

Items SA A U D SD M StD
We can all do our bit to reduce the effects of 393 »7 171 70 137 366 1.40
climate change.
Climate cha.nge is inevitable because of the way 171 26.5 337 15.2 75 330 114
modern society works.
People should be made to reduce their energy 25.1 31.2 19.8 122 117 345 1.30
consumption if it reduces climate change.
I would only do' my bit to reduce climate change if 393 8.5 133 79 11 377 133
everyone else did as well.
The government should encourage people to look 402 206 127 8.8 177 356 151
after the environment
Developing countries should take most of the 319 29.4 184 91 11 361 131
blame for climate change.
Rz?dlcal changes to society are needed to tackle 25 287 5.9 12.9 101 3.40 104
climate change.
IfI come across mformahon about climate change 231 74 28 165 103 336 1.8
I will tend to look at it.
Le@vmg the lights on in my home adds to 191 179 34 165 125 314 1.26
climate change.
Climate change is a consequence of modern life. 19.9 27.9 25.6 15.3 114 3.29 1.26
The effects of .chmate change are likely to 4.9 278 »7 15.2 93 343 1.26
be catastrophic.
qulutlon from industry is the main cause of % 267 23 15.0 10.0 343 1.29
climate change.

Total Scale 3.45 0.78

(Note: SA strongly agree, A agree, U undecided, D disagree, SD strongly disagree, M mean, St D standard deviation).

3.4. Are Teenagers Skeptical about the Reality of Climate Change?

The teenagers were also asked to reveal their agreement to statements on skepticism
about the reality of climate change (see Table 4). The mean score was calculated as 2.68 n a
scale of 1-5 (St D = 0.71). Thus, it seems that some teenagers are skeptical about the reality of
climate change. The findings revealed that only half of the teenagers (50.4%) claimed to be
certain about the reality of climate change and perceived this issue as a real problem (50.3%).
On the other hand, the majority of them agreed that it is not too late to do anything about
climate change (60.0%). In addition, more than half of the respondents (63.5%) supported
claims that human activities have a significant impact on global temperatures. Regarding
the consequences of climate change, a relatively large percentage of teenagers are uncertain
about statements such as ‘flooding is not increasing, there is just more reporting of it in the
media these days’ (29.3%), ‘climate change will improve Tiirkiye’s weather” (29.8%).
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Table 4. Frequency Distributions for Skepticism in Climate Change Statements and Corresponding
Item Means and Standard Deviations.

Items SA A U D SD M StD

Climate change will improve Tiirkiye’s weather. 17 21.6 29.8 15.5 16.1 3.08 1.30

It is already too late to do anything about 6.9 102 2.9 8.6 314 232 121

climate change.

Human activities have no significant impact on 77 12.0 16.8 250 38.3 205 1.28

global temperatures.

ITam uncertalr} about whether climate change is 8.9 14.0 26.7 262 242 257 104

really happening.

It is too early to say whether climate change is really 121 146 9.8 270 16.6 278 123

a problem.

The media is often too alarmist about issues like 12.7 185 33 185 12.7 292 122

climate change.

Flooding is not increasing, there is just more 127 202 29.3 20.0 17.7 2.90 1.26

reporting of it in the media these days.

I do not believe climate change is a real problem. 12.4 14.7 22.6 241 26.2 2.63 1.34
Total Scale 2.68 0.71

(Note: SA strongly agree, A agree, U undecided, D disagree, SD strongly disagree, M mean, St D standard deviation).

3.5. Determinants of Climate Change-Related Actions

A multiple regression analysis was conducted to evaluate how much variance in
teenagers’ climate change-related actions can be explained by scores on skepticism about
the reality of climate change, belief in climate change, and ecocentric and anthropocen-
tric attitudes. Initially, sample size, normality, linearity, multicollinearity, and singularity
assumptions were checked before conducting the analysis. There were no violations regard-
ing these assumptions. The results indicated that belief in climate change and ecocentric
and anthropocentric attitudes significantly contributed to the teenagers’ climate change-
related actions (R = 0.407, R? = 0.161, F(3, 635) = 41.90, p < 0.000). ‘Beliefs in climate change’
was a significant determinant which explained the greatest proportion of the criterion
variance uniquely ( = 0.22; part correlation = 0.21) with a small effect size. “Ecocentric’
and ‘anthropocentric attitudes’ significantly and positively contributed to participation in
climate change-related actions by the teenagers (3 = 0.16, part correlation = 0.13; 3 = 0.13,
part correlation = 0.11, respectively) with small effect sizes. This model, including belief
in climate change and ecocentric and anthropocentric attitudes, explains 16% of the vari-
ance in teenagers’ climate change-related actions with a medium effect size. On the other
hand, skepticism about the reality of climate change was found to make no significant
contribution in this model. See Table 5.

Table 5. The Results of Multiple Linear Regression Analysis.

B

- i. R?
Part-Cor. T p (Standard) R Adj. R F p
Criterion Variable: .
CCorelated Actions 0.407 0.161 41.90 0.000
Belief in climate change 0.21 5.51 0.000 * 0.223
Ecocentric Attitudes 0.13 3.37 0.001 * 0.161
Anthropocentric Attitudes 0.11 2.96 0.003 * 0.132

* statistically significant at 0.05 alpha level.

3.6. Climate Change-Related Attributes in Terms of Gender

The present study intended to examine the discriminating power of gender in terms
of climate change-related attributes. Thus, a discriminant analysis was carried out to reveal
whether five predictor variables—namely, climate change-related actions, belief in climate
change, skepticism about the reality of climate change and ecocentric and anthropocentric
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attitudes—could differentiate female and male teenagers in the present study. The overall
Wilk’s lambda was found to be statistically significant (A = 0.92, x2 (5, n =617) = 50.35,
p < 0.01), showing that overall variables differentiated significantly between female and
male teenagers. The results showed that 78% of these teenagers could be classified correctly.
The discriminant function has an eigenvalue 0.086 and a canonical correlation of 0.251. As
was reflected in Table 6, the Wilk’s lambda values indicated significant differences in the
means of the predictor variables, except for anthropocentric attitudes in terms of gender.

Table 6. Means, Standardized Coefficients, and Correlations of Predictors with the Discriminant Function.

Predictors Female Male A p Correlation Standardized
Mean Mean Coefficients Coefficients
Actions 3.40 3.25 0.987 0.008 * —0.36 —0.25
Ecocentric Attitudes 3.50 3.29 0.983 0.001 * —0.45 —0.39
Anthropocentric Attitudes 3.21 3.25 0.999 0.534 0.09 0.34
Belief in Climate Change 3.55 3.31 0.976 0.000 * —0.54 —0.35
Skepticism 2.55 2.86 0.953 0.000 * 0.76 0.68

* statistically significant at 0.05 alpha level.

The within-group correlations between the predictor variables and the discriminant
function as well as the standardized weights are also presented in Table 6. These coefficients
reflected the fact that ecocentric attitudes and skepticism about the reality of climate change
showed a relatively strong relationship with the discriminant function. The mean scores
calculated for these groups of teenagers supported this interpretation. More specifically,
female teenagers appeared to have stronger ecocentric attitudes and tended to believe
in climate change more compared to males. Furthermore, female teenagers seemed to
engage in climate change-related actions more than males did. The results also reflected
that anthropocentric attitudes were not statistically significant factors in differentiating
teenagers in terms of gender.

4. Discussion and Conclusions

Considering the plausible patterns of changes at environmental, societal, economical
levels in the country due to climate change, this study paid special attention to this issue in
terms of teenagers’ awareness, attitudes, beliefs, and actions. In terms of awareness, the
present study showed that the teenagers were familiar with climate change and had heard
of ‘climate change’ before. It appears that major information sources for the teenagers were
‘school” and ‘television’. Although our knowledge about how awareness of climate change
is experienced by teenagers and children is quite limited (Léger-Goodes et al., 2022) [35], in
line with the present research, Ozdem et al. (2014) [36] reported that students” main sources
of information about climate change were television and school. Supporting this situation,
Rickinson (2001) [37] argues that the media and school education are significant agents
in perceiving environmental consequences and climatic changes. Therefore, media and
educational programs that emphasize evidence from scientific research are key to raising
awareness about climate change (Leiserowitz, Maibach, Roser-Renouf, Smith, and Dawson,
2013) [38]. However, our results indicated that less than half of the teenagers believed in
the things that could be done to tackle climate change. Furthermore, a relatively large
percentage of the teenagers reflected their illiteracy regarding the relevant issue (34.2%).
These preliminary findings deserve to attract the attention of educators, policymakers, and
researchers since dealing with climate change-related issues at school was found to be
relatively uncommon among the teenagers (only 41.8%), which is in line with their levels
of illiteracy regarding tackling climate change. It implies the need for an urgent call to
evaluate the impact of formal education programs in terms of climate change education.

Regarding actions pertinent to climate change, it was found that these teenagers
exhibited such actions at a moderate level. In particular, they indicated that physical actions
tend to be more common than actions reflecting the consumerism and persuasion aspects,
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but they are still not at the desirable level. To illustrate, they enacted their engagement
as frequently as possible in some actions on energy and water saving, and the recycling
of materials such as paper, glass, and aluminum cans, wherein they could have a direct
impact on saving the natural world. Recently, a governmental initiative called The Zero
Waste Project has been accelerated across the country in order to enhance the recycling and
waste management behavior of citizens. This project overtly highlights the importance of
eliminating waste in terms of tackling the climate crisis. This effort might, at a certain level,
have had an impact on the teenagers’ decisions to participate in such actions. Furthermore,
the shortage of water and the increase in forest fires experienced in recent years across the
country might result in a raised in awareness concerning energy and water saving, and
plant protection. However, these teenagers showed a lesser tendency to take some actions
requiring the encouragement of others to engage in environmentally friendly activities.
Similar results have been reported in the related literature including in studies sampling
individuals with different demographic characteristics. To illustrate, the research conducted
by Higde, Oztekin, and Sahin (2017) [12] and Meilinda, Rustaman, and Tjasyono (2017) [66]
showed that teacher candidates stated that they were more likely to take actions towards
energy saving and recycling in the fight against climate change, but their consumption of
products in recyclable packages and purchase of local products is less frequently taken
into account. Similarly, Hermans and Korhonen (2017) [29] emphasized that the actions
that secondary school students were willing to engage in to fight against climate change
were reducing electricity use and reusing and recycling. Chhokar et al. (2011) [34] stated
that young people tend to turn off the lights and electronic devices they do not use in
order to reduce climate change, but they are reluctant to take actions such as reducing meat
consumption, limiting the purchase of clothing, and using public transportation.

This research also depicted the teenagers’ belief in climate change, the causes of this
issue, and the ways to mitigate it. Unfortunately, it was revealed that only half of these
individuals were certain about the reality of climate change and understood this issue to be
a real problem. Similarly, a relatively large percentage of these teenagers did not appear
to believe in the role of modern life in climate change, the catastrophic consequences of
climate change, and the radical changes that we should make in our society. Regarding
this psychological construct, these data collected from young people aged 13-14 living
in a rural area did not show similar results to those in the climate change literature. To
illustrate, in their recent study, Deshiana, Sriyanti, and Ismet (2022) [50] stated that 95.7%
of young people from high schools in a province of Indonesia believe in climate change
mitigation and tend to engage in actions to reduce the effects of climate change. Other
empirical evidence gathered from young people (Li and Monroe, 2017; Igu et al., 2023;
Pandve, Deshmukh, Pandve, and Patil; 2009) [51-53] revealed their belief in the existence
of climate change, the need to reduce the effects of climate change, and their personal
contribution to combating climate change.

This research assessed the extent to which skeptical beliefs about the reality of climate
change contribute to explaining relevant actions. In line with the data gathered from pre-
service teachers (Higde, Oztekin, and Sahin, 2017) [12], this psychological factor was not a
significant antecedent of climate change-related actions. Skepticism about climate change
was overshadowed in predictive power by a combination of factors including belief in
climate change and environmental attitudes reflecting ecocentrism and anthropocentrism.
This result implied that young climate change skeptics have no role in tackling this issue.

It is important to note that a meta-analysis on the demographic and psychological
determinants of belief in climate change (Hornsey et al., 2016) [4] reported that most
determinants and outcomes of belief in climate change exhibit small (e.g., public/private
pro-environmental behavior) to medium (e.g., biospheric values, trust in scientists) effect
sizes. From this perspective, the results of the present study mostly align with the general
patterns in the literature on climate change beliefs. Considering the significant determinants
of climate change-related actions, this study provided further evidence on the role of beliefs
and attitudes in relation to this issue with a medium effect size reported for the relevant
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linear model. To be more specific, teenagers believing that anthropogenic factors lead to
climate change and, therefore, that we, as humans, should do our bit to reduce climate
change, also tend to take the necessary actions to combat climate change. Furthermore,
those individuals who value the natural environment for its own sake engage in actions
for climate change mitigation. De Groot and Steg (2007) [40] previously asserted that
ecocentric worldviews reflected as ecocentrism and biospherism in the related literature are
more remarkable factors pointing nature-centered perspectives compared to worldviews
represented by altruism, egoism, and anthropocentrism, extensively showing nonsignificant
or less additional positive variance in explaining pro-environmental behaviors.

At this point, we should note that it was interesting to find a significant relationship
between climate change-related actions and anthropocentric attitudes in our study, reflect-
ing the interconnectedness of human needs with nature. This result could be attributed to
the living standards and conditions of these teenagers living in a rural area. Being mostly
the children of farmers and stockbreeder parents, these orientations—namely, ecocentrism
and anthropocentrism—may not be in conflict while explaining climate change related
actions. Similar to previous research (Onur, Sahin, and Tekkaya, 2012) [6] Turkish teenagers
living in rural areas that were physically connected to the natural environment tended to
support the value of nature for its own sake but also for the needs and comfort of humans
and, in turn, demonstrated pro-environmental behaviors. In other words, these individuals,
having judgments on nature having its own value as well as a utilitarian approach, had
more of an inclination to take climate change-related actions.

Regarding the discriminating power of gender for climate change-related attributes,
as reported by Deshiana, Sriyanti, and Ismet (2022) [50], among young people, females
were found to have a higher tendency to engage in actions for climate change mitigation
compared to males. Similarly, Shi et al. (2016), McCright (2010) and Pandve and Raut
(2011) [54,67,68] argued that females were more concerned about climate change than
males and their awareness of climate change was higher. However, contrary to these
claims, Whitmarsh (2008) [26] and Falaye and Okwilagwe (2016) [69] pointed out that
young people did not exhibit gender differences in their beliefs on this issue. Looking into
the gender difference for ecocentrism, a significant determinant of climate change-related
actions, females had a stronger fundamental belief in the intrinsic value of nature and all
living things than males. It has been argued that gender differences in attitudes regarding
environmental issues including climate change could be due to the difference in the social
roles of men and women. Numerous research studies (e.g., Williams and Best, 1990; Zhao
et al., 2021; Zelezny, Chua, Aldrich, 2000) [70-72] in the field of environmental psychology
have utilized gender socialization theory when explaining the factors underlying attitudes,
values, and behaviors. Furthermore, Zelezny, Chua, and Aldrich (2000) [72] pointed out
that gender socialization predominantly has some impacts on individual behaviors even in
the early years of life and across cultures. Supporting the claims of these researchers, the
present study implied that females are not less active on the climate change issue than to
males. Thus, females are empowered with potential and could be influential in activism
intended to tackle climate change.

By delving into the present state and the explanatory power of some socio-psychological
and demographic variables on teenagers’ actions pertinent to climate change in a devel-
oping country, the findings of this study may provide some practical implications for
policymakers, curriculum developers, and environmental and sustainability educators. It
reveals that these stakeholders have much work to do in terms of preparing future citizens
of the country with an acceptable degree of awareness, the right attitudes and beliefs, and
the will to participate in movements that fight climate change. We are not confident that
the climate change-related beliefs, attitudes, and actions will remain stable among the
teenagers as they grow older. However, it is still very significant to reveal the possible
determinants of the commitment to tackling climate change among this target group. In
other words, it is essential to identify the barriers that hinder teenagers from translating
climate awareness into meaningful action within their communities. The teenage years are
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a time of emotional and social development, and the internalization of values as well as
the acquisition of much of understanding about climate change in school (Ojala, 2015) [73].
Thus, the present state of climate change-related attributes and their interplay in this study
should be taken into account in climate change education.

We have to recall that the present data portray relatively high levels of skeptical beliefs
about the reality of climate change and only moderate levels of actions aimed at tackling
climate change. Although speculative, this finding may be linked to two other possible
aspects: disparities compared to their urban peers in terms of access to resources and
quality issues in the formal education system available to teenagers in rural areas of the
country. According to the Hacettepe University Institute of Population Studies Report
(2018) [74], significant disparities exist between teenagers living in urban and rural areas
in terms of different socioeconomic status, educational attainment, parental education
level, support for early learning, and access to care and healthy nutrition, all of which are
known indicators for educational and behavioral outcomes (Johnson et al., 2014; Iruka et al.,
2020) [59,60]. Consequently, teenagers in rural areas may have limited access to resources
related to climate change, and this lack of knowledge may hinder their beliefs and actions
in terms of addressing climate change.

As a second aspect, teachers are key actors in formal education (Monk, 2007) [75]
who disseminate scientific information and knowledge about the reality of climate change,
which might work to hinder skeptical beliefs and facilitate relevant actions. However,
according to a recent report published by a national education think tank (TEDMEM,
2021) [61], in the first year of their career, teachers are often assigned to work in disadvan-
taged and rural areas of the country. In Tiirkiye, approximately half of the teachers in their
early years in the profession work in rural areas and in schools where socioeconomically
disadvantaged students are the majority. Unfortunately, Tiirkiye has the highest ranking
among 48 countries in terms of the ratio of teachers in their early years working in rural
areas and in schools with predominantly socioeconomically disadvantaged students. More
importantly, in TEDMEM’s report (2021) [61] it was also concluded that considering the
importance of professional experience and sustainability in education for students, the
trends in terms of teaching experience bring about quality and stability problems in educa-
tion and problems related to ensuring equality of opportunity in education in Tiirkiye. In
other words, these novice teachers may tend to have limited pedagogical knowledge and
understanding on how to teach sustainability issues, including climate change, and they are
required to develop in terms of their capacities to implement education for sustainability
and climate change (Zhukova, Fjodorova, and Ilisko, 2020) [76].

5. Limitations and Recommendations

The present study was framed relying on quantitative research and trust in the
self-reporting of attributes as reflected by the teenagers themselves. As pointed out by
Hollweg et al. (2011) [77], self-reported constructs such as actions, attitudes, and values
might be influenced by social desirability factors which should be taken into account as
a limitation on the validity of judgements resulting from such data. In order to address
this issue, the authors suggested three considerations including negatively worded items,
statements assessing unrelated to actions, and the use of blind observers. Thus, as an
indicator of climate change-related actions, assessing actual actions can be utilized in
future research. Supportive evidence could be provided by considering some measures
used in previous research such as face-to-face or exploratory interviews (Whitmarsh 2005;
2009) [9,44], composite behavioral measures (Abrahamse et al., 2005; 2007) [78,79], meter
reading, and the use of previous studies (Gatersleben, Steg, and Vlek 2002) [80].

Regarding the generalizability of the results, samples from different geographical
regions of the country or urban areas may show different findings. The replication of
this study but examining different geographical settings can provide valuable insights
because teenagers are both ‘climate change victims” and future ‘climate change actors’
(Nche, Achunike, and Okoli, 2019) [15]. By understanding the nature of teenagers’ belief
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in climate change, their present worldviews, their present choices and actions, and the
interplay of these constructs with respect to certain demographics, we can better estimate
the future conditions for climate change-related issues and draw some paths for climate
change mitigation.

This research utilized beliefs and attitudes as a proxy for the teenagers’” actions aimed
at tackling climate change. Considering the small and medium effect sizes reported for
the relevant determinants, future studies could examine other psychological and cognitive
factors that facilitate such actions. For further studies, the associations between teenagers’
actions and their experience of local weather change, trust in scientists, objective and
subjective knowledge, and pro-environmental beliefs (New Ecological Paradigm) could be
taken into account. The present research also reveals gender differences in favor of females
on climate change-related attributes, excluding anthropocentric attitudes, but leaves some
questions relevant to the reasons for this difference. We utilized gender socialization theory,
which examines differences in the social roles of men and women as the cause of differences
in climate change-related beliefs, attitudes, and actions, but could not strongly support
such explanations with the survey used in this research. These claims should be examined
and verified in future research.
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