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Abstract: Environmental Education (EE) programs are of crucial importance. EE are aimed 

at global citizenship to generate new knowledge and new, more participatory and conscious 

ways of acting in the environment. This study, therefore, wants to verify the effectiveness of 

a training intervention that is based on education on climate change issues and on the active 

participation of subjects in the dimension of the small psychological group. At the 

intervention 309 students took part, equally distributed by gender (52.1% males), 64.4% 

enrolled in primary school, 35.6% enrolled in lower secondary school. A quantitative 

protocol was administered to evaluate the effectiveness of the intervention. The study shows 

an increase in pro-environmental behaviors and their stability even after 15–30 days. The 

intervention seems to be effective in triggering pro-environmental behaviors and maintaining 

them in the following weeks. The results of this study highlight the need to develop 

environmental education pro-grams in schools to increase levels of knowledge and awareness 

on the issue of climate change. 

Keywords: environmental education programs; primary school; lower secondary school; 

quantitative research; Italy 

1. Introduction 

Nowadays, the topic of Environmental Education (EE) is considered to be of 

crucial importance (Lugo Blanco et al., 2021). In fact, EE programs are aimed at 

global citizenship in order to generate new knowledge and new, more participatory 

and conscious ways of acting in the environment (Carleton-Hug and Hug, 2010). EE 

influences people’s behavior and this represents a widely accepted assumption in the 

scientific community (Suárez-Perales et al., 2021). Therefore, educating students to a 

greater understanding of environmental issues influences their future behaviors 

(Knafo and Galansky, 2008). Regarding environmental problems, working on 

changes in attitudes and behaviors—turns out to be the basis for addressing the 

problem itself (Jaime et al., 2023). People’s behavioral change, in fact, can become 

one of the ways to address the climate crisis, in order to reduce the devastation of 

natural environments and safeguard the planet (Wu et al., 2020). Within this 

framework, environmental education at school plays a decisive role in spurring all 

communities to behavioral change (Earle and Leyva-de la Hiz, 2021). Educating the 

younger generations towards positive and scientifically correct environmental 

attitudes has the potential to set their behaviors today, which will then manifest and 

consolidate as adults (Ballantyne et al., 2006; Whitburn et al., 2023). The study 

conducted by Otto and Pensini (2017) evaluated the effect of participation in nature-
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based environmental education in 4–6-year-old children. The results showed that 

participation in nature-based environmental education has a positive impact on 

ecological behavior, mediated by an increase in environmental knowledge. Rousell 

and Cutter-Mackenzie (2020), doing a systematic literature review, discuss the need 

to develop new forms of climate change education that involve more active 

conscious participation by young people 

Research conducted by Ojala (2023) highlighted the importance of the 

emotional sphere and emotions aroused by the problem of climate change. Indeed, 

the author states how emotions influence young people’s acquisition of knowledge 

about climate change, as well as ethical sensitivity and action competence. Results 

showed that children used less problem-focused coping and more distancing to deal 

with concern than the two older groups, also placing more trust in researchers and 

technological development. According to the theory of age stability, some authors 

(Alwin and Krosnick, 1991) highlight that adolescent social attitudes are already 

directed once they reach the end of high school. Therefore, to affect the future 

behavior of the population in terms of environmental behavior, it is necessary to 

intervene at an early age, since childhood and adolescence, or when behaviors are 

still evolving and are not yet crystallized. However, some authors (Choi et al., 2010; 

Robertson and Barbosa, 2015) believe that the issue of climate change is still little 

treated in schools, with the consequence that information on this issue is mostly 

taken from popular information sources, such as the traditional media and social 

media, which are often unreliable or otherwise distorted and unverified. In particular, 

to date in the Italian context there are no EE-focused intervention research projects 

targeting adolescents. However, some studies highlight adolescents’ perceptions 

regarding climate change. Sabato’s (2020) survey of Italian teenagers brings out how 

they represent the generation will witness the most important effects due to change, 

highlighting how educational offerings devote little space to this topic, leaving this 

role mainly to social media The results of the research conducted by Antronico et al. 

(2023) show that Italian students surveyed between the ages of 13 and 20 have 

awareness and knowledge of the problem of climate change and its effects on nature 

and the environment, again confirming the decisive role of the mass media. 

Therefore, it is important to increase correct knowledge through the inclusion of 

the topic in school curricula or by encouraging collaboration with external experts, 

participating in dedicated projects, such as I-CHANGE (http://ichange-project.eu/). 

I-CHANGE is a project that aims to promote interventions to develop pro-

environmental behaviors and the use of citizen science tools. If done correctly right, 

citizen engagement in participatory research has the potential to create a sense of 

ownership, through awareness creation and knowledge co-production, and 

empowerment, by strengthening people’s skills, e.g., in monitoring or climate action, 

and creating community cohesion (Lang et al., 2012; Cash et al., 2002). Living Labs 

provide an ideal platform for citizen science and engagement in participatory 

research in a structured, place-specific manner. They also offer a useful forum to 

examine citizen science as a mechanism to help promote environmental awareness 

and behavior change. 

I-CHANGE Living Labs aim to engage citizens in scientific monitoring using 

different kinds of sensors, hoping to improve local environmental awareness and 
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potentially generate behavior change towards a fair sustainability transition. In 

addition to technical outputs, I-CHANGE also aims to reduce societal knowledge-

based inequities through an explicit focus on just sustainability transitions. The 

challenges in the I-CHANGE project range from the diversity within the 

interdisciplinary team of researchers and practitioners to the diversity of the Living 

Labs, located in different countries, being at different stages of development and 

focusing on different types of citizen science. Every project in Living Lab is unique 

since—every location has different conditions, including cultural, socioeconomic, 

political, and biophysical environments. At the same time, diversity creates 

opportunities of studying different ways of generating awareness and assessing its 

impacts on behavior. Sinatra et al. (2012). found that students with favorable 

attitudes toward human-induced climate change are more likely to act with pro-

environmental behaviors. Other studies show that environmental knowledge leads to 

positive attitudes and responsible attitudes towards the environment (Bradley et al., 

1999; McMillan et al., 2004), although not all research agrees. Dijkstra and Goedhart 

(2012) have not found correlations between knowledge of climate change and 

attitudes related to the environment. We observe two approaches on how 

environmental education can influence pro-environmental behavior: the instrumental 

perspective and the emancipatory perspective. According to the first perspective, 

environmental education is considered as a tool to change the behaviors of specific 

groups, transmitting environmental issues to them (Fischer et al., 2015; Wals et al., 

2008). The second perspective, instead, aims to educate on environmental issues, 

promoting independent thinking, active dialogue, autonomous action plans (Wals et 

al., 2008), in a transformative, participatory and constructive perspective (Cincera et 

al., 2020; Earle and Leyva-de la Hiz; 2021). This second perspective seems to be the 

most suitable for developing positive behaviors in favor of the environment (Al-

Naqbi and Alshannag, 2018; Suárez-Perales et al., 2021; Tolppanen et al., 2023; 

Whitley et al., 2018). Active participation to produce social change has been widely 

studied in literature since 1940’s with Lewin’s studies, which are still the basis of 

many methods to promote social change. The method based on small psychological 

group and social comparison are the elements that can favor a process of greater 

awareness and empowerment of the individual and the community and that allow a 

new positioning with respect to pro-environmental attitudes and behaviors and 

maintenance of the decision and position taken more lasting over time (Munerol et 

al., 2022). 

This study, therefore, wants to verify the effectiveness of a training intervention 

that is based on education on climate change issues and on the active participation of 

subjects in the dimension of the small psychological group, to promote a correct 

knowledge of the phenomenon and encourage pro-environmental behaviors in 

adolescents. 

2. Climate change risk perception and behavioral change 

Climate change risk perception refers to how individuals and communities 

perceive and assess the risks associated with climate change. It encompasses the 

subjective evaluation of the potential threats, impacts, and consequences of climate 
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change on various aspects of life, including the environment, economy, society, and 

personal well-being. Climate change risk perception is a crucial aspect of climate 

change communication, adaptation, and mitigation efforts because it influences 

people’s attitudes, behaviors, and decision-making regarding climate-related issues. 

Risk perception scholars have proposed several models trying to tackle the 

complexity of the factors affecting how we represent risks (Slovic, 2010). As stated 

by van der Linden (2015), climate change stands out as a unique subject in the 

context of risk perception. What sets it apart is its exceptional combination of 

magnitude and complexity, which is unparalleled both in terms of its global scale 

and the extensive timeframe over which it unfolds. Furthermore, climate change 

distinguishes itself by being a gradual, cumulative process, mostly imperceptible to 

direct human experience (Weber, 2010). This characteristic markedly differs from 

the way our ancestors traditionally perceived immediate threats in their local 

environments (Gifford, 2011; Helgeson et al., 2012). Consequently, human-induced 

climate change represents a “novel” risk in evolutionary terms (Griskevicius et al., 

2023). One of the most comprehensive frameworks concerning the perception of 

risks related to climate change is the Climate Change Risk Perception Model 

(CCPRM) (van der Linden, 2015; van Eck et al., 2020). It is a multidimensional 

framework that aims to understand how individuals and communities perceive and 

respond to the risks associated with climate change. Developed in response to the 

urgent need to address climate change and its impacts, this model provides a 

valuable tool for researchers, policymakers, and practitioners to enhance climate 

change communication, adaptation, and mitigation efforts. After an extensive 

literature review, the authors identify the key components of climate change risk 

perception as: 

⚫ Cognitive Factors, related to knowledge of causes, impacts and possible 

responses to climate change, trust in scientific institutions and the knowledge of 

scientific consensus about the evidence of climate change. 

⚫ Experiential processing, related to personal experience with extreme weather 

events and emotional activation concerning climate change issues. 

⚫ Socio-cultural norms, related to the perception of alignment between one’s own 

perspective and those of the social and cultural group, but also to value 

orientation e.g., (egoistic, socio-altruistic, and biospheric values). 

⚫ Socio-demographic factors, like age, education, political orientation, etc. 

The Climate Change Risk Perception Model offers a comprehensive framework 

for understanding how individuals and communities perceive and respond to climate 

change risks. By considering cognitive, affective, social, and contextual factors, the 

model provides valuable insights that can inform communication strategies, policy 

design, community engagement, education, and long-term planning. However, 

perceiving a risk is not enough to ensure behavioral change, especially concerning 

climate change (Gifford, 2011; DeWaters and Powers, 2014; Schultz et al., 2005). 

Several factors could mitigate or even dampen the willingness to act, for instance the 

attitudes towards the required actions. People may feel that the pro-environmental 

behaviors are ineffective, that the social norms about them are skeptical or openly 

hostile, that their personal self-efficacy is low, and they cannot control the situation 

(Xie et al., 2019). In addition, people may accept the risk as the price to pay for an 
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immediate advantage provided by non-eco-friendly actions, or they may think that 

they do not have personal or material resources to act (Wachinger et al., 2013). From 

the psychological point of view, pro-environmental behavior has been studied by the 

theory of reasoned action—“TRA” (Fishbein and Ajzen, 1977; Ajzen and Fishbein, 

1980), the theory of planned behavior—“TPB” (Ajzen, 1991) and the theory of self-

determination—“SDT” (Ryan and Deci, 2000).  

TPB—which is in fact an extension of TRA—argues that any human behavior, 

defined as the manifest and observable response in each situation with respect to a 

given goal, is determined by behavioral intentions based on attitude toward behavior, 

subjective norms, and perceived behavioral control. Attitudes towards behavior refer 

to how a person rates favorably or unfavorably the implementation of the behavior 

under consideration, subjective norms refer to the perception of whether significant 

others (e.g., peers) approve or disapprove of a certain behavior, while perceived 

behavioral control reflects the extent to which a person perceives whether or not they 

possess the personal skills necessary to perform a certain behavior and the control it 

believes to have over it. Scientific evidence shows that behavior is driven by 

motivation. According to SDT (Ryan and Deci, 2000) people can be proactive or 

passive, depending on the social conditions in which they are involved. Self-

motivation can be favored or inhibited by different situations, and SDT distinguishes 

two main types of motivation: autonomous motivations, which include both intrinsic 

motivation and the types of extrinsic motivation that people have identified with the 

value of an activity that would ideally complement their sense of self; controlled 

motivations that, instead, consist of both external regulation and introjected 

regulation of some aspects such as avoidance of shame, contingent self-esteem and 

ego involvement (Deci and Ryan, 2008). Autonomous motivation tends to produce 

greater psychological health and more effective performance. Another important 

aspect of the theory concerns the recognition of individual psychological needs. 

According to Ryan and Deci (2000), there is a set of universal needs that must be 

met for effective functioning and psychological health; they argue that the needs of 

competence, autonomy and relationship predict psychological well-being in all 

cultures (Deci and Ryan, 2008; Ohajunwa and Mji, 2018). Competence consists of 

feeling able to act on the environment and achieve a desired goal, while autonomy 

refers to the possibility of freely deciding what is best for oneself. The need for 

relationality concerns the need to maintain and establish relationships in a social 

environment. The vitality of basic psychological needs allows people to act more 

autonomously and to persevere in important activities (Ryan and Deci, 2017). 

Considering, therefore, the SDT as a framework to raise awareness on climate 

change, in the educational intervention described below we have solicited both 

autonomous and controlled motivations, with particular attention to the need for 

competence, autonomy and relationality, to achieve a greater knowledge of 

environmental dynamics, which also facilitates the mental well-being of individuals. 

In summary, climate change risk perception can serve as a catalyst for 

behavioral change, but it is not the sole determinant. The relationship is influenced 

by a combination of cognitive, emotional, social, and contextual factors. Effective 

climate change communication, policy interventions, and community engagement 

efforts should consider these factors to promote pro-environmental behaviors and 
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contribute to climate change mitigation and adaptation. 

3. The intervention project 

The intervention project aims to detect the attitudes of pre-adolescents and 

adolescents towards climate change and the behaviors related to it. It involved 

adolescents from primary school (fourth and fifth grade) and lower secondary school 

(sixth-seventh and eighth grade), because they were particularly sensitive groups to 

the topic, open to personal modification and possible drivers of change within family 

contexts. For this reason, the action research project has the following objectives: 

⚫ Raising awareness about climate change: the process, its causes and 

consequences. 

⚫ Promote awareness that the use of more sustainable behavioral models helps 

safeguard the planet. 

⚫ Promote complex thinking about climate change mitigation and adaptation. 

⚫ Evaluate the acquisition of environmental, weather or climate knowledge, 

reinforced by concrete workshops. 

The intervention has been structured within the school curriculum in synergy 

with the most relevant disciplines to involve teachers in a process aimed at raising 

awareness and stimulating personal responsibility concerning climate change. Four 

meetings were organized over a four-month period lasting two hours each. In each 

meeting a theme was proposed, first focused on delivering the technical knowledge 

and then fostering open discussion in small groups with the aim of identifying 

appropriate behaviors applicable in everyday life, tangible and assessable. The tool 

of the small psychological group and social comparison will (was?) be used; in this 

way it is possible to encourage the process of awareness and empowerment of the 

individual, but also to strengthen the positioning of the individual with respect to the 

topics under discussion and its maintenance over time. The first and third meetings 

were conducted by CIMA Research Foundation experts with interactive content 

lessons on different topics of climate change. During the first meeting, related to the 

definition of climate change, known drivers of climate change phenomena, how 

climate change can be measured based on paleoclimatic as well as historical data are 

defined; after this consciousness, the role of the water cycle and future climate 

scenarios are addressed. The third meeting, conversely, has been devoted to the 

description of examples of severe meteo-hydrological phenomena climate change 

induced, to the identification of adaptation measures (e.g., early warning activities), 

and finally to the discussion of possible mitigation actions of human carbon 

footprint. The second and fourth meetings were conducted by experts-teachers with 

psychology skills aimed at the consolidation, deepening and discussion of the 

previously shared topics in small groups and with laboratory activities. In these two 

meetings, participatory strategies were used to allow comparison, more direct 

learning and greater awareness of the most appropriate behaviors. In fact, the 

objective of the in-depth and consolidation workshops was to identify appropriate 

behaviors in line with the contents treated in the preliminary lessons, applicable in 

everyday life, tangible and assessable. 
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4. The research 

The research we are going to present is within the intervention design just 

described and aims to evaluate its effectiveness through a quantitative pre-

intervention post-intervention method (see Figure 1). 

Aims 

⚫ Evaluate the effectiveness of behavioral change. 

⚫ Evaluate the effectiveness of an educational path on climate change. 

⚫ Evaluate the training-school protocol. 

 

Figure 1. Research design. 

5. Materials and methods 

The research team made agreements with some schools in a rural area near a 

medium-sized city in the north-west Italy to propose intervention training and 

research. The project was welcomed with enthusiasm by the teachers who conveyed 

the proposal to families and students. Furthermore, the teachers supported the project 

by integrating the topics covered by the training into their curricular teaching to 

strengthen the acquisition of the contents transmitted during the training. The 

training was carried out within the classes by the members of the research team 

depending on the topics covered. The overall project lasted 6 months. The training 

intervention lasted 4 meetings over two months. The research protocol was always 

administered by the researchers within the individual classes. The data were 

collected in accordance with the ethical recommendations of the Declaration of 

Helsinki and in compliance with the American Psychological Association (APA) 

standards for the treatment of human volunteers. Only fully completed 

questionnaires were analyzed. 

5.1. Measures 

⚫ Knowledge assessment tool: created by the design team, experts in climate 

change and psycho-social research methods, on the knowledge content that will 

be addressed during the training. It is composed of 7 items (e.g., “What is the 

carbon footprint?”). Multiple choice question, with only one correct option. 

Administered in pre-test A and post-test A. 

⚫ Climate change attitude: (Christensen and Knezek, 2015) modified and back 

translated by the authors) measures students’ beliefs and intentions towards the 
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environment. 15 items with a 5-point Likert scale (strongly disagree/strongly 

agree), two dimensions concerning beliefs (e.g., “Global climate change will 

impact our environment in the next 10 years”) and intentions (e.g., “My 

behaviors affect the quality of the environment”). Administered in pre-test A 

and post-test A. This scale was administered only to students of the lower 

secondary school. 

⚫ Pro-environmental behaviors: measured throughout a set of items called 

Fantaclima created ad hoc by the design team on everyday pro-environmental 

behaviors. 45 items (e.g., “I went to school by foot or by bicycle”). 5-point 

Likert scale never/always. Administered in pre-test B and post-test B. 45 items 

divided into 7 subscales: recycling collection (an example of a question At 

home we sort plastic and aluminum), when we eat (example At home we drink 

tap water instead of bottled water), when I wash (example I turn off the water 

while brushing my teeth), when I dress (example When I feel cold I put on an 

extra sweater instead of turning up the radiator), at home (example When I dry 

my hands I use a cloth rag and not the paper towel), at school and on the go 

(example I walk or bike to school), In the post-test the same questions were 

used with the addition of the subscale I asked (example In the last week I asked 

my family if all the light bulbs in my house were energy efficient). 

5.2. Data analysis 

Statistical analysis was conducted using SPSS (version 18). First, descriptive 

statistics were calculated for each measure. After, a series of paired-samples T-tests 

were conducted to investigate pre- and post-test differences in the total sample and 

gender differences. 

6. Results 

6.1. Participants 

At the intervention 309 students took part, equally distributed by gender (52.1% 

males), 64.4% enrolled in primary school, 35.6% enrolled in lower secondary school. 

However, since the questionnaires were administered in three different moments 

(Pre-Test A, Pre-test B, and Post-test B), in the following tables the numbers of 

participants depend on the presence of the students at the moment of the data 

collection. 

6.2. Knowledge assessment 

Concerning knowledge of climate change issues, a statistically significant 

increase was noted in the two school orders as reported in Table 1 between the pre-

test and the post-test. Both elementary school students and lower secondary school 

students who participated in the proposed intervention project show a significant 

increase in knowledge. 
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Table 1. Descriptive statistics and pre-post comparison for the total sample in the knowledge assessment. 

  Pre-test A Post-test A T-test Cohens’d 

Participants N M (SD) M (SD) T (gdl) p M diff  

Primary school 176 4.07 (1.63) 4.81 (1.77) −5.70 (175) <0 .001 −0.74 0.43 

Lower secondary school 93 4.26 (1.64) 5.23 (1.74) −4.834 (92) < 0.001 −0.97 0.57 

6.3. Climate change attitude 

Concerning the scale of beliefs and intentions, there are no significant 

differences between the pre-test and the post-test (see Table 2). Similarly, no 

significant differences are observed in relation to gender. However, the scores of the 

participants of the lower secondary school are already high, in a 5-point Likert scale 

the participants obtain values higher than 4 concerning beliefs and just below 4 

concerning intentions for pro-environmental actions. 

Table 2. Descriptive statistics and pre-post comparison for the total sample in the climate change attitude. 

 Pre-test A Post-test A T-test 

Measures N M (SD) N M (SD) T (gdl) p M diff 

Beliefs 86 
4.12  

(0.45) 
86 

4.20  

(0.53) 
−1.54 (85)  0.127 −0.08 

Intentions 87 
3.99 

(0.58) 
87 

3.94  

(0.77) 
0.711 (86) 0.711 −0.05 

6.4. Fantaclima: Pro-environmental behaviors 

Regarding pro-environmental behaviors, the results show an increase at the 

post-test conducted 15 to 30 days after the end of the training course, although no 

significant differences emerge pre-post (see Table 3). 

Table 3. Descriptive statistics and pre-post comparison for the total sample in the pro-environmental behaviors. 

 Pre-test B Post-test B T-test Cohens’d 

Participants N M (SD) M (SD) T (gdl) p M diff  

Primary school 153 130.67 (25.46) 136.27 (25.57) −3.20 (152) 0.002 −5.60 0.21 

Lower secondary school 95 136.25 (24.01) 141.20 (28.85) −3.044 (94) 0.003 −4.95 0.19 

7. Discussion 

The main objective of the project was to test the effectiveness of the 

intervention to replicate it and disseminate it in other contexts. The results 

demonstrate the effectiveness of the intervention with an increase in knowledge 

about the topics of the training course for all the students involved, highlighting the 

adequacy of the proposed contents and the ability of the group of trainers to adapt 

the contents to the different ages of the students involved. Moreover, the study 

shows an increase in pro-environmental behaviors and their stability even after 15-30 

days. Therefore, the intervention seems to be effective in triggering pro-

environmental behaviors and maintaining them in the following weeks. As stated by 

Mónus (2022), who conducted research in a secondary school on environmental 
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education, a change in student attitude and behavior is crucial to leading society 

toward a transition to sustainability. In support of this Parede-Chi and Viga-de Alva 

(2020) used action research methodology applied to environmental education 

arguing for the need to integrate new teaching methods based on participation and 

critical inquiry to improve the relationship between school and community in 

addressing environmental issues. Since the pro-environmental beliefs and intentions 

of the participants were already strong before the training, they may have positively 

affected the motivation to learn the new contents, thus leading to an increase in 

knowledge. At the same time, these beliefs and intentions could have affected the 

development and maintenance of pro-environmental behaviors. Along the same lines 

from the systematic review conducted by Stern et al. (2014) emerges the crucial role 

of EE programs in achieving positive change in knowledge, awareness, skills, 

intentions, and even behavior. Our data found no gender-related differences, 

although studies in the literature have shown different data. For example, Leppänen 

et al. (2012) found that females have more positive attitudes towards the 

environment than male. More recently, the study conducted by Jurek et al. (2022). 

revealed that compared to females, male students possess a greater degree of 

understanding of the causes and consequences of climate change. In addition, the 

results highlight how the participants have strong beliefs about climate change and, 

above all, their possibility to have an impact on it. This leads us to think that, in line 

with the work of Christensen and Knezek (2015), even the pro-environmental 

behaviors consolidated after the training can be maintained over time as anchored to 

their idea of being able to affect climate change. 

8. Conclusions 

The results of this study highlight the need to develop environmental education 

programs in schools to increase levels of knowledge and awareness on the issue of 

climate change. This will, in fact, have crucial repercussions on the pro-

environmental behaviors that students decide to implement. However, beyond these 

positive data, it is necessary to highlight some limitations of the study. First, the 

absence of a control group. Secondarily, the project did not schedule a third 

administration to test long-term effects after the training. This further administration 

would have made it possible to verify the durability of pro-environmental behaviors 

over time. Certainly, this limit could be considered in future research to evaluate the 

effectiveness of the intervention over time, especially for what concerns pro-

environmental behaviors. The research was conducted in only two institutions in 

northern Italy and this may be a limitation. However, the favorable results may be a 

starting point for implementing this type of project in other schools in central and 

southern Italy as well to test its effectiveness. In addition, the results of these studies 

highlight how education plays a key role. Working with the younger generation 

means building the foundation for developing a more environmentally conscious and 

sensitive culture. However, there are other factors that need to be considered that 

may influence whether one chooses to enact pro-environmental behaviors. For 

example, the social and family context of reference can play a determining role. 

Indeed, the attitudes of friends and parents have a strong impact on adolescents’ 
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attitudes (Robinson et al, 2019). Parental behavior and family norms influence 

adolescents’ pro-environmental behavior (Grønhøj and Thøgersen, 2017). For this 

reason, future intervention research programs should also consider these factors to be 

able to propose promotion and awareness interventions aimed at the wider 

community. This work, therefore, is intended to be a starting point, which, by 

working on the educational process, aims to build an aware and responsible culture 

on the phenomenon of climate change that involves all citizenship. Working, in fact, 

on achieving greater awareness of one’s individual behaviors, with a view to change, 

can bring a benefit to the entire community. 

Author contributions: Conceptualization, NR, FB and MM; methodology, NR, FB, 

MM, FM and LP; formal analysis, NR and IC; investigation, NR and FB; data 

curation, NR, IC and LP; writing—original draft preparation, NR, FB and FM; 

writing—review and editing, NR, FB, MM, FM, LP, IC and NL; supervision, NR, 

FB and FM; project administration, NR, FB and FM; funding acquisition, MM and 

NL. All authors have read and agreed to the published version of the manuscript. 

Funding: The study received partial support from the EU Horizon 2020 under Grant 

Agreement no. 101037193 and from EU Horizon Europe under Grant Agreement no. 

101093921. 

Data availability statement: The data presented in this study are available on 

request from the corresponding author. 

Conflict of interest: The authors declare no conflict of interest. 

References 

Ajzen, I. (1991). The Theory of Planned Behavior. Organizational Behavior and Human Decision Processes, 50, 179-211.  

https://doi.org/10.1016/0749-5978(91)90020-T 

Ajzen, I., & Fishbein, M. (1980). Understanding Attitudes and Predicting Social Behavior. Englewood Cliffs, NJ: Prentice- Hall. 

Al-Naqbi, A. K., & Alshannag, Q. (2018). The Status of Education for Sustainable Development and Sustainability Knowledge, 

Attitudes, and Behaviors of UAE University Students. International Journal of Sustainability in Higher Education, 19, 566-

588. https://doi.org/10.1108/IJSHE-06-2017-0091  

Alwin, D. F., & Krosnick, J. A. (1991). Aging, cohorts, and the stability of sociopolitical orientations over the life span. American 

Journal of Sociology, 97, 169-195 DOI: 10.1086/229744. 

Antronico L, Coscarelli R, Gariano SL, Salvati P. (2023). Perception of climate change and geo-hydrological risk among high-

school students: A local-scale study in Italy. International Journal of Disaster Risk Reduction, 103663, 

https://doi.org/10.1016/j.ijdrr.2023.103663 . 

Ballantyne, R., Connell, S., & Fien, J. (2006). Students as catalysts of environmental change: a framework for researching 

intergenerational influence through environmental education: Reprinted from Environmental Education Research (1998) 4(3), 

pp. 285–298. Environmental Education Research, 12(3–4), 413–427. https://doi.org/10.1080/13504620600942972 

Bradley, J. C., Waliczek, T. M., & Zajicek, J. M. (1999). Relationship Between Environmental Knowledge and Environmental 

Attitude of High School Students. The Journal of Environmental Education, 30(3), 17–21. 

https://doi.org/10.1080/00958969909601873 

Carleton-Hug, A., & Hug, J. W. (2010). Challenges and opportunities for evaluating environmental education programs. 

Evaluation and program planning, 33(2), 159–164. https://doi.org/10.1016/j.evalprogplan.2009.07.005 

Cash D, Clark W, Alcock F, Dickson N, Eckley N. & Jäger, J.  (2003). Salience, Credibility, Legitimacy and Boundaries: Linking 

Research, Assessment and Decision Making Salience, Credibility, Legitimacy and Boundaries: Linking Re-search, 

Assessment and Decision Making. KSG Working Papers Series  

https://doi.org/10.1016/j.ijdrr.2023.103663


Journal of Infrastructure, Policy and Development 2024, 8(14), 9348.  

12 

Choi, S., Niyogi, D., Shepardson, D.P., & Charusombat, U. (2010). Do Earth and Environmental Science Textbooks Promote 

Middle and High School Students' Conceptual Development About Climate Change?: Textbooks' consideration of students' 

misconceptions. Bulletin of the American Meteorological Society, 91, 889-898. 

Christensen, R. & Knezek, G. (2015). The Climate Change Attitude Survey: Measuring Middle School Student Beliefs and 

Intentions to Enact Positive Environmental Change. International Journal of Environmental and Science Education, 10(5), 

773-788. doi: 10.12973/ijese.2015.276a 

Cincera, J., Simonova, P., Kroufek, R., & Johnson, B. (2020). Empowerment in outdoor environmental education: who shapes the 

programs? Environmental Education Research, 26(12), 1690–1706. https://doi.org/10.1080/13504622.2020.1814205 

Deci, E. L., & Ryan, R. M. (2008). Self-determination theory: A macrotheory of human motivation, development, and health. 

Canadian Psychology / Psychologie canadienne, 49(3), 182–185. https://doi.org/10.1037/a0012801 

DeWaters, J., & Powers, S. (2012). Establishing Measurement Criteria for an Energy Literacy Questionnaire. The Journal of 

Environmental Education, 44(1), 38–55. https://doi.org/10.1080/00958964.2012.711378 

Dijkstra, E. M., & Goedhart, M. J. (2012). Development and validation of the ACSI: measuring students' science attitudes, pro-

environmental behaviour, climate change attitudes and knowledge. Environmental education research, 18(6), 733-749. 

https://doi.org/10.1080/13504622.2012.662213 

Earle, A. G., & Leyva-de la Hiz, D. I. (2021). The wicked problem of teaching about wicked problems: Design thinking and 

emerging technologies in sustainability education. Management Learning, 52(5), 581-603. 

https://doi.org/10.1177/1350507620974857 

Fischer, D. & Barth, M. (2014). Key Competencies: Reconciling Means and Ends in Education for Sustainable Consumption. In V. 

Simovska & P. M. McNamara (Eds.), Schools for Health and Sustainability. Theory, Research and Practice (pp. 41–60). 

Dordrecht: Springer.  

Fishbein, M., & Ajzen, I. (1977). Belief, Attitude, Intention, and Behavior: An Introduction to Theory and Research. 

Contemporary Sociology, 6, 244. 

Gifford, R. (2011). The dragons of inaction: Psychological barriers that limit climate change mitigation and adaptation. American 

Psychologist, 66(4), 290–302. https://doi.org/10.1037/a0023566 

Griskevicius, V., Cantú, S. M., & van Vugt, M. (2012). The Evolutionary Bases for Sustainable Behavior: Implications for 

Marketing, Policy, and Social Entrepreneurship. Journal of Public Policy & Marketing, 31(1), 115-128. 

https://doi.org/10.1509/jppm.11.040  

Grønhøj, A., & Thøgersen, J. (2017). Why young people do things for the environment: The role of parenting for adolescents’ 

motivation to engage in pro-environmental behaviour. Journal of Environmental Psychology, 54, 11-19.  

Helgeson, J., Linden, S.V., & Chabay, I. (2012). The Role of Knowledge, Learning and Mental Models in Perceptions of Climate 

Change Related Risks.  

Jaime M, Salazar C, Alpizar F, Carlsson F. (2023). Can school environmental education programs make children and parents 

more pro-environmental? Journal of  Development Economics, 161, https://doi.org/10.1016/j.jdeveco.2022.103032.  

Jurek, M., Frajer, J., Fiedor, D., Brhelová, J., Hercik, J., Jáč, M., & Lehnert, M. (2022). Knowledge of global climate change 

among Czech students and its influence on their beliefs in the efficacy of mitigation action. Environmental Education 

Research, 28(8), 1126–1143. https://doi.org/10.1080/13504622.2022.2086687  

Knafo, A., & Galansky, N. (2008). The influence of children on their parents’ values. Social and Personality Psychology Compass, 

2(3), 1143–1161. https://doi.org/10.1111/j.1751-9004.2008.00097.x  

Lang, D. J., Wiek, A., Bergmann, M., Stauffacher, M., Martens, P., Moll, P., Swilling, M., & Thomas, C. J. (2012). 

Transdisciplinary research in sustainability science: Practice, principles, and challenges. Sustainability Science, 7(SUPPL. 1), 

25-43. https://doi.org/10.1007/s11625-011-0149-x  

Leppänen, J. M., Haahla, A. E., Lensu, A. M., & Kuitunen, M. T. (2012). Parent-Child Similarity in Environmental Attitudes: A 

Pairwise Comparison. The Journal of Environmental Education, 43(3), 162–176. 

https://doi.org/10.1080/00958964.2011.634449  

Lugo Blanco, A. C., Alvarez Yong, C., & Estrada Rodríguez, C. (2021). Una metodología para fortalecer la educación ambiental 

/A methodology to strengthen the environmental education. Mendive. Revista De Educación, 19(2), 476–492. Recuperado a 

partir de https://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/2281 

McMillan EE, Wright T, Beazley K. (2004). Impact of a university-level environmental studies class on students’ values. Journal 

of Environmental Education, 35, 19–27. DOI:10.3200/JOEE.35.3.19-27 

https://psycnet.apa.org/doi/10.1037/a0012801
https://doi.org/10.1177/1350507620974857
https://psycnet.apa.org/doi/10.1037/a0023566
https://doi.org/10.1509/jppm.11.040
https://doi.org/10.1016/j.jdeveco.2022.103032
https://psycnet.apa.org/doi/10.1111/j.1751-9004.2008.00097.x
http://dx.doi.org/10.3200/JOEE.35.3.19-27


Journal of Infrastructure, Policy and Development 2024, 8(14), 9348.  

13 

Mónus, F. (2022). Environmental education policy of schools and socioeconomic background affect environmental attitudes and 

pro-environmental behavior of secondary school students. Environmental Education Research, 28(2), 169–196. 

https://doi.org/10.1080/13504622.2021.2023106  

Munerol F, Avanzi F, Panizza E, Altamura M, Gabellani S, Polo L, Mantini, M., Alessandri, B., and Ferraris, L. (2022). Water 

and Us: tales and hands-on laboratories to educate on sustainable and nonconflictual water resources management, 

EGUsphere [preprint], Available from: https://egusphere.copernicus.org/preprints/2022/egusphere-2022-1250/ 

Ohajunwa, C., & Mji, G. (2018). The African Indigenous Lens of Understanding Spirituality: Reflection on Key Emerging 

Concepts from a Reviewed Literature. Journal of religion and health, 57(6), 2523–2537. https://doi.org/10.1007/s10943-018-

0652-9  

Ojala, M. (2022). How do children, adolescents, and young adults relate to climate change? Implications for developmental 

psychology. European Journal of Developmental Psychology, 20(6), 929–943. 

https://doi.org/10.1080/17405629.2022.2108396  

Otto, S., & Pensini, P. (2017). Nature-based environmental education of children: Environmental knowledge and connectedness to 

nature, together, are related to ecological behaviour. Global Environmental Change-human and Policy Dimensions, 47, 88-

94.  

Paredes-Chi, A., & Viga-de Alva, M. D. (2020). Participatory action research (PAR) and environmental education (EE): a 

Mexican experience with teachers from a primary rural school. Environmental Education Research, 26(11), 1578–1593. 

https://doi.org/10.1080/13504622.2020.1788515  

Robertson, WH & Barbosa, AC. (2015). Global Climate Change and the Need for Relevant Curriculum. International Journal of 

Learning, Teaching and Educational Research, 10, 35–44. Available from: 

https://www.ijlter.org/index.php/ijlter/article/view/234 

Robinson, A. C., Downey, L. A., Ford, T. C., Lomas, J. E., & Stough, C. (2019). Green teens: Investigating the role of emotional 

intelligence in adolescent environmentalism. Personality and Individual Differences, 138, 225–230. 

https://doi.org/10.1016/j.paid.2018.10.009  

Rousell, D., & Cutter-Mackenzie-Knowles, A. (2019). A systematic review of climate change education: giving children and 

young people a ‘voice’ and a ‘hand’ in redressing climate change. Children’s Geographies, 18(2), 191–208. 

https://doi.org/10.1080/14733285.2019.1614532  

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic motivation, social development, and 

well-being. The American psychologist, 55(1), 68–78. https://doi.org/10.1037//0003-066x.55.1.68  

Ryan, R. M., & Deci, E. L. (2017). Self-determination theory: Basic psychological needs in motivation, development, and 

wellness. The Guilford Press. https://doi.org/10.1521/978.14625/28806 

Sabato, G. (2020). Il cambiamento climatico nella percezione degli adolescenti: una prospettiva geografica. In J. Gómez Cantero, 

C. Morán Martínez, J. Losada Gómez, F. Carnelli (a cura di), The climate crisis in Mediterranean Europe. Cross-Border and 

multidisciplinary issues on climate change (pp. 147-162). Lago : Il Sileno. 

Schultz, P. W., Gouveia, V. V., Cameron, L. D., Tankha, G., Schmuck, P., & Franěk, M. (2005). Values and their Relationship to 

Environmental Concern and Conservation Behavior. Journal of Cross-Cultural Psychology, 36(4), 457-475. 

https://doi.org/10.1177/0022022105275962  

Sinatra, G.M., Kardash, C.M., Taasoobshirazi, G., & Lombardi, D. (2012). Promoting attitude change and expressed willingness 

to take action toward climate change in college students. Instructional Science, 40, 1-17.  

Slovic, P. (2010). The Feeling of Risk: New Perspectives on Risk Perception (1st ed.). Routledge. 

https://doi.org/10.4324/9781849776677 

Stern, M. J., Powell, R. B., & Hill, D. (2013). Environmental education program evaluation in the new millennium: what do we 

measure and what have we learned? Environmental Education Research, 20(5), 581–611. 

https://doi.org/10.1080/13504622.2013.838749 

Suárez-Perales I, Valero-Gil J, Leyva-de la Hiz DI, Rivera-Torres P, Garcés-Ayerbe C. (2021). Educating for the future: How 

higher education in environmental management affects pro-environmental behaviour. Journal of Cleaner Production., 321, 

128972. https://doi.org/10.1016/j.jclepro.2021.128972 

Tolppanen, S., Claudelin, A. & Kang, J. Pre-service Teachers’ Knowledge and Perceptions of the Impact of Mitigative Climate 

Actions and Their Willingness to Act. Res Sci Educ 51, 1629–1649 (2021). https://doi.org/10.1007/s11165-020-09921-1. 

https://psycnet.apa.org/doi/10.1016/j.paid.2018.10.009
https://psycnet.apa.org/doi/10.1521/978.14625/28806
https://doi.org/10.4324/9781849776677
https://doi.org/10.1080/13504622.2013.838749
https://doi.org/10.1016/j.jclepro.2021.128972


Journal of Infrastructure, Policy and Development 2024, 8(14), 9348.  

14 

van der Linden S. (2015). The social-psychological determinants of climate change risk perceptions: Towards a comprehen-sive 

model. Journal of  Environmental Psychology, 41, 112–24.  

van Eck, C.W., Mulder, B.C., & van der Linden, S. (2020). Climate Change Risk Perceptions of Audiences in the Climate Change 

Blogosphere. Sustainability, 12, 7990, DOI:10.3390/SU12197990 

Wachinger, G., Renn, O., Begg, C., & Kuhlicke, C. (2013). The risk perception paradox--implications for governance and 

communication of natural hazards. Risk analysis : an official publication of the Society for Risk Analysis, 33(6), 1049–1065. 

https://doi.org/10.1111/j.1539-6924.2012.01942.x 

Wals, A. E. J., Geerling-Eijff, F., Hubeek, F., van der Kroon, S., & Vader, J. (2008). All Mixed Up? Instrumental and 

Emancipatory Learning Toward a More Sustainable World: Considerations for EE Policymakers. Applied Environmental 

Education & Communication, 7(3), 55–65. https://doi.org/10.1080/15330150802473027  

Weber EU. (2010). What shapes perceptions of climate change? Wiley Interdiscip Rev Clim Change,  Wiley Interdisciplinary 

Reviews: Climate Change, John Wiley & Sons, vol. 7(1), 125-134. DOI: 10.1002/wcc.377 

Whitburn, J., Abrahamse, W., & Linklater, W. (2023). Do environmental education fieldtrips strengthen children's connection to 

nature and promote environmental behaviour or wellbeing? Current Research in Ecological and Social Psychology, 5, Article 

100163. https://doi.org/10.1016/j.cresp.2023.100163 

Whitley, C. T., Takahashi, B., Zwickle, A., Besley, J. C., & Lertpratchya, A. P. (2016). Sustainability behaviors among college 

students: an application of the VBN theory. Environmental Education Research, 24(2), 245–262. 

https://doi.org/10.1080/13504622.2016.1250151 

Wu, M., Zhu, Z., Chen, J., Niu, L., & Liu, C.-C. (2020). Autobiographical memory functions: An emancipatory approach to 

construct environmental education outcomes. Environmental Education Research, 26(5), 632–649. 

https://doi.org/10.1080/13504622.2020.1724890  

Xie, B., Brewer, M.B., Hayes, B.K., McDonald, R.I., & Newell, B.R. (2019). Predicting climate change risk perception and 

willingness to act. Journal of Environmental Psychology, 65, 101331.  

https://doi.org/10.3390/SU12197990
https://doi.org/10.1111/j.1539-6924.2012.01942.x
https://ideas.repec.org/s/wly/wirecc.html
https://ideas.repec.org/s/wly/wirecc.html
https://awspntest.apa.org/doi/10.1016/j.cresp.2023.100163
https://doi.org/10.1080/13504622.2016.1250151
https://psycnet.apa.org/doi/10.1080/13504622.2020.1724890

