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Abstract

:

Climate change (CC) has widespread impacts on human and natural systems and thus threatens the future of contemporary youths. Only a few studies on climate change education (CCE) have been published in Finland, and no research has been conducted on upper secondary education. Thus, this study investigated Finnish university students’ views on CCE in upper secondary schools. According to them, the most common goals in CCE are increasing and structuring knowledge, developing thinking skills, and encouraging action both today and in the future. The respondents considered preconceived notions and opinions stemming from their inner circles, the media, and social debate to be the most difficult factor in teaching about CC. CCE was perceived to provide either a weak or relatively weak capacity to follow a climate-friendly lifestyle. By increasing and diversifying teaching and strengthening multidisciplinarity, climate-friendly lifestyles can be improved. The respondents’ views on current and future CCE differed most clearly concerning motivation and inclusion, which are not prevalent in contemporary teaching. The results indicate, however, that the university students were motivated to increase and develop CCE, and according their answers, their own capacity to address different aspects of CCE was relatively good.
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1. Introduction


In the fifth report of the Intergovernmental Panel on Climate Change [1], it is stated that THE human influence on the global climate system is clear and that current anthropogenic emissions of greenhouse gases are the highest in history. It is also stated that climate change (CC) has widespread adverse impacts on human and natural systems. CC is thus one of the most threatening issues for the future of contemporary youths. In order for young people to protect their future, they must be sufficiently informed about climate science and motivated to curb CC. Some studies have shown that young people are anything but enthusiastic about working on this issue and even less knowledgeable and motivated than adults [2,3], while other studies have found that leadership or other pro-climate activism has created a positive attitude among students towards climate action (Budziszewska, and Głódz, 2021 and Mac Kay et al., 2020 [4,5]). Education, teaching, and guidance are all ways to influence the knowledge, skills, values, and attitudes of people of all ages and, consequently, their behavior and thinking [6,7].



Interest in climate change education (CCE) has increased in recent years [8] for several reasons. First, CC is a complex issue to teach, as its consequences are reflected in both global warming and regional changes in temperature, rainfall, and wind, as well as rising ocean levels. Second, the concept of CCE is not well established. It has been referred to as, for example, climate education, and as a result, its purpose and goals can be difficult to conceive [9,10]. Third, even increased didactic knowledge has not provided a solution concerning how CC should be taught and what should constitute CCE [11].



In this study, CCE is understood, according to Anderson [8], as a component of environmental education and education for sustainable development. Its core concept is CC literacy, which means that students understand the scientific concepts related to CC and the relationships between them, as well as the effects of CC and their own activities on the environment. CCE is multidisciplinary and interdisciplinary. Multidisciplinary means that knowledge of various individual sciences is needed [12]. Interdisciplinarity, on the other hand, incorporates elements from a variety of disciplines and also integrates environmental, economic, social, and political issues [13]. Therefore, CCE should include information both on CC and other environmental issues, as well as economic and social issues such as pollution abatement and sustainable consumption and lifestyles [8].



The curricula of Finnish basic education (ages 7–16) and upper secondary education (ages 16–19) emphasize interdisciplinary cooperation and recommend student-centered active teaching methods [14,15]. CC and its ecological impacts are mentioned at a general level. As for subjects, CCE was long included only in the objectives and contents of basic education in biology, geography, and environmental knowledge and in those of upper secondary education in biology and geography, as well as in cross-curricular themes named sustainable development and global responsibility [14,15]. In the new upper secondary school curriculum introduced in 2021, CC is more comprehensively on the agenda [16]. As a subject between natural sciences and social sciences, geography supports the understanding of climate issues and the solution to these problems in particular (e.g., regional variation of CC impacts or regional planning for CC), as well as the use of geographic information systems (GISs) [17]. Most of the students had studied the curricula during their pedagogical study year.



CCE is challenging because many young people lack basic knowledge and understanding of CC [18,19,20]. There are also many misconceptions about the content of CCE [21,22,23,24]. CCE is also challenging due to the broad goals in curricula, and teachers have great latitude to use a variety of materials and exercises to meet these broad goals. Therefore, teachers may be confused and less knowledgeable in teaching about CC, and they may not cover the topic thoroughly. Thus, knowing how future teachers think about the curriculum and what they think about their skills in addressing CC is useful. Exploring views on CC and its underlying factors is essential, especially when considering that despite the widespread availability of information about CC, not all data sources are equally reliable [25].



Only a few studies on CCE have been published in Finland [9,10,11,26,27], and no research has been conducted thus far on CCE in upper secondary schools. Thus, we examined the views of university students about CCE in upper secondary teaching. The study was guided by the following research questions:




	
What kinds of views do Finnish university students have about the current state of upper secondary school CCE?



	
What kinds of views do Finnish university students have about the future aspects of upper secondary school CCE?



	
How do Finnish university students view their own abilities to promote CCE?








The results of this study were expected to contribute to developing and supporting CCE in teacher education. The development of the knowledge and teaching skills of future teachers concerning CCE is important because it will have a direct impact on learners’ knowledge, skills, values, and attitudes related to CC and the achievement of CCE goals.




2. Theoretical Background


2.1. Specific Features of Climate Change Education (CCE)


For over a decade, the United Nations (UN) and the Education for Sustainable Development (ESD) program of the United Nations Educational, Scientific, and Cultural Organization (UNESCO) have played prominent roles in promoting sustainable development [28,29]. In sustainable development and education of sustainability, several different concepts (e.g., sustainable education, sustainability education, and education for sustainable development) have been and continue to be used. These terms contain similar ideas, but they do not mean the same thing [30]. Sterling [31] defined the term sustainable education as “a change of educational culture, one which develops and embodies the theory and practice of sustainability in a way which is critically aware. It is therefore a transformative paradigm which values, sustains and realises human potential in relation to the need to attain and sustain social, economic and ecological well-being, recognising that they must be part of the same dynamic”.



The concept of sustainable education thus refers to finding sustainable solutions to environmental, social, and economic problems through education [32]. It is a concept that challenges both formal and non-formal educational sectors to actively participate in the creation of economic, social, and environmental programs that improve the quality of life, increase the empowerment of students to perform as active citizens, and respect interdependence [33].



Sustainability education is an interdisciplinary, collaborative, experiential, and potentially transformative process of creating a space for inquiry, dialogue, reflection, and action about the values and goals of sustainability [34]. Again, education for sustainable development is a holistic and transformational lifelong learning process which aims to enhance the cognitive, social, emotional, and behavioral dimensions of learning [35].



Climate change is an ecological phenomenon. CCE therefore requires a transformative education based on an ecological vision, with holistic, systemic, and multi- and interdisciplinary planning and implementation at its core. Sustainable education is built on this view, which is why it can be considered useful in the context of CCE.



The notion that CCE is crucial to redirecting teaching and learning in the face of the contemporary climate emergency is now widely established and accepted [36,37,38,39]. In this context, universities [40,41] and teacher education departments [8] are of great importance in CCE.



According to Kagawa and Selby [42] (p. 4), the aim of CCE is to reflect in depth on what is very important and to envision future perspectives together. Education should increase holistic understanding of CC causes, consequences, and mitigation and adaptation measures [42] (pp. 241–243). To achieve this, critical and systemic as well as strategic thinking are needed. Critical thinking is a key skill on which systemic thinking is based [43]. Systemic thinking refers to the ability to understand the world as a complex system in which everything is connected to everything else [44]. This is an essential part of eco-social civilization, especially in identifying interdependencies and outlining causal relationships between ecological, social, and economic realities and their local and global dimensions [45]. Strategic thinking is crucial when creating viable strategies to implement solutions to environmental problems. It unites the knowledge, skills, and abilities needed to identify opportunities and formulate a vision on how to use those opportunities to solve a problem [46].



Increased knowledge of CC threats and other pertinent information concerning CC phenomena about the causes, processes, and consequences have caused young people to feel helplessness and environmental anxiety [46,47,48,49,50]. As in environmental education [51], the importance of emotional processing is also emphasized in CCE [9]. Through communality and working together [42] (pp. 241–243), CCE can foster feelings of empowerment and promote the development of action skills, providing opportunities for participation [52,53]. In addition, cooperation with individuals or groups outside the school or educational institution increases the effectiveness of CCE [11]. Climate-friendly behavior on the part of school or university leaders has also been found to strengthen the motivation and commitment of other members of the work community to achieve the goals of CCE [54]. In the literature, many authors [55,56,57] consider all types of behavior to be included in climate-friendly behavior. In CCE, from the perspective of the development of climate change mitigation behaviors, it would be important to discuss how the behavior of individuals would cause less change in global weather patterns. Issues to be discussed could be, for instance, energy conservation behavior, willingness to use or to select (or willingness to pay more) renewable energy, usage of environmentally friendly transportation, and the purchase of green products [58].




2.2. Challenges of Climate Change Education (CCE)


The challenges of CCE are affected by social, political, and educational perceptions. An example of those could be Unesco’s 17 SDGs, which are politically drafted, may not always be the same, and are appreciated in all school and research societies. Societal value choices and the ways in which the media deal with conflicts between political interests and environmental problems impact the perceptions, attitudes, and values of both teachers and students, as well as perceptions about the division of responsibilities for action against the challenges posed by CC in the context of CCE [52].



From an educational perspective, the ever-increasing amount of knowledge and the inconsistencies between different data sources make it difficult to stay up-to-date and increase suspicion concerning research data related to CC [59]. Previous research has shown that teachers’ and student teachers’ knowledge of CC is incomplete, fragmented, and narrow, with many misunderstandings [10,11,52,53,60,61]. The multidisciplinary nature of CCE is also often perceived as challenging and even intimidating [11,62]. The implementation of CCE is often the responsibility of individual teachers [11,54]. Increasing multidisciplinarity is hampered by challenges in teaching staff collaboration, such as the epistemic starting points and the pedagogical perspectives of teachers in different subjects, which are not always easy to combine [61]. Addressing controversial issues such as CC can arouse strong opinions and feelings in both teachers and students and can therefore be an unpleasant experience for teachers especially [60,61,62,63]. Teaching topics about CC is also hindered by the lack of appropriate teaching methods [11,41] and teaching materials considered appropriate and functional [62]. One key challenge is that very little attention is still paid in teacher education to the development of CCE and teachers’ competences in sustainability education, such as integrated problem solving, transformative learning, and learning or proactive competences [8,9].



Achieving the goals of CCE is obstructed not only by the challenges and obstacles associated with teachers and teaching but also by various factors affecting students and learning. Students’ knowledge of CC has been found to be incomplete and to contain many misconceptions about, for example, the link between CC and other environmental problems, such as ozone depletion and environmental pollution [10,11,52,53,64]. Learning science-based knowledge is important to alleviate CC anxiety [51]. Students’ feelings and attitudes related to CC also pose challenges to CCE. Unaddressed negative emotions can manifest as, for instance, denial of CC, anxiety, apathy, or hopelessness, making it difficult to address climate issues [26,62,64]. Ratinen and Uusiautti [65] found that mitigation knowledge of CC among Finnish female upper secondary students was better than among Finnish male upper secondary students. Yli-Panula, Laakkonen, and Vauras [66] showed with Finnish upper secondary students that the ability to learn about and solve CC issues is linked not only to topic knowledge but also to people’s beliefs regarding the topic, a result congruent with those generated by Leiserowitz [67] and Poortinga et al. [68]. The research by Yli-Panula et al. [66] also revealed that upper secondary school students’ academic achievements are influenced by the structure and certainty of knowledge, as well as by the justification of knowing studied in relation to CC, which are results that are in line with those of Cano [69] and Mason et al. [70].



The nature of CC also poses its own challenges for CCE. Compared with many other environmental problems, the effects of CC are broader, less directly visible, and much more gradual, which makes it difficult to perceive the problematic nature of CC [26,52]. Because of the holistic and multidimensional nature of CC, students can perceive the empowerment of the individual to be very limited [52,62]. In addition, the huge amount of information and contradictions related to CC can confuse and frustrate students [11,52,62]. All in all, CC is a controversial, multifaceted, and contextual concept and may not be easy to comprehend. For this reason, this study took into account what is provided in the Finnish national curricula for basic education (primary and secondary) [14] and upper secondary education [15] for teaching of CC at these school levels.



Community action by schools and educational establishments is essential for the development of CCE. This includes climate-responsible and climate-friendly activities and engagement by learners in shared goals [11,53,71,72]. Of particular importance is the development of critical thinking skills and the perception of the need to change attitudes, beliefs, values, and practices that are detrimental to the climate. Future education and future visions are considered essential for the empowerment of individuals. The inclusion of the principles of CCE in teacher education is important, as is the development of teaching methods that will better support different students. In addition, it is important to increase cooperation between various sciences and other disciplines.




2.3. Climate Change (CC) in Finnish Upper Secondary Education


In the Finnish school system, basic education (primary and lower secondary education) and upper secondary education follow the national core curricula and quality requirements [73,74]. These curricula form a continuum. Thus, education in one level is built on the previous level. Our respondents are also targeting different levels of education in their teacher studies. Some of them will be class teachers in primary schools, and some will be subject teachers in the lower or upper secondary schools.



The institutions providing education (mostly public, some private, and all free and accessible) and the individual teachers have, however, wide pedagogical freedom to choose the teaching methods and materials and to emphasize certain topics. However, all topics taught, including the foundations of CCE, should be constructed as a continuation from basic education to upper secondary education. In basic education, climate change is addressed from the perspective of building a sustainable future by looking at one’s own activities [14] (p. 242). In upper secondary education, CC is part of the transversal competence themes, and it is mentioned in both the common goals and guidelines for upper secondary education and in connection to the specific subject aims and objectives [15,16,27]. CC is brought up in shared values of education: “Students understand the importance of their own activities and global responsibility... in mitigating climate change...” [16] (p. 17). It is also mentioned in connection to the topic “Sustainable Lifestyle and Global Responsibility”, where “the student knows the factors influencing climate change and they are aware of the significance for the environment and human activities” [16] (pp. 60–64). For individual subjects, CC has been mentioned in the main contents of biological “Ecology and Environment” studies, which states the ecological effects of CC [15] (p. 142), and geographical “World in Change” studies, according to which the lessons dealt with CC [15] (p. 148) already in the previous curricula, published in 2015. Before that, CC was already mentioned in the geography contents in the upper secondary curriculum published in 2003 [75]. In the most recent curriculum document [16], CC is connected to an increased number of subjects (multidisciplinary), such as language studies, natural science subjects, philosophy, and ethics.



For teachers, two models are designed to facilitate the planning of CC-related teaching: the so-called bicycle model [71] and the problem-centered process model [65]. The bicycle model outlines CC in all its dimensions and as a whole, but in order to function and stay in motion, the CC “bicycle” must actively incorporate every component and requires an active user. In this model, the essential aspects of CCE are described in a simple but comprehensive way: knowledge and thinking skills (wheels); identity, values, and worldviews (frame); action to curb CC (chains and pedals), motivation and participation (saddle); operational barriers (brakes); hope and other emotions (lamp light); and future orientation (handlebars). The problem-centered process model concerning CC, introduced by Ratinen et al. [65], supports teachers in outlining the wide multidimensionality and comprehensiveness of CCE, which in turn facilitates the integration of different aspects of CC into education [10]. In these models, knowledge and thinking skills form the basis for CCE. The bicycle model especially [71] pays attention to other educational views, such as values, motivation, identity, emotions, actions, anticipatory hope, and worldviews.





3. Study Design and Methods


3.1. Participants and Settings


In total, 57 university students from 4 faculties of a Finnish university attended a “Climate change education and sustainable development course” (3 ECTS units) in October 2019. The course dealt with CCE as part of sustainability and global education. The aims of the course were to support university students in recognizing the importance of CCE in schools, becoming aware of the different aspects of CC and its socio-scientific nature, and learning the multidimensional content information related to CC. The course also sought to develop university students’ thinking skills related to CC and CCE. Of the course participants, 48 university students (later “respondents”) volunteered for the survey and completed the questionnaire at the beginning of the course. The majority of the respondents were studying to become teachers or were at least considering a career as a teacher. The Finnish national curriculum for basic education [14] and upper secondary education [15]—but not textbooks—were used to design the questionnaire. Most of the respondents had studied the curricula during their pedagogical study year, which is a compulsory module of the subject teacher degree program. Textbooks and other teaching materials vary from teacher to teacher and from school to school, as in Finland, teachers and schools are free to choose teaching materials from different publishers or create and use their own teaching materials.



The gender distribution of the respondents was uneven (female 41, male 7). The age range varied from 19 to 49 years old, with nearly half (44%) being 19–23 years old and 81% being under 28 years old. Most of the respondents were first-to-fourth-year university students and represented eight major subjects. The largest groups were university students in educational sciences and geography (Figure 1). Most respondents (80%) had completed or planned to earn a teacher’s degree for either subject teaching or primary school teaching.



The most common reason for participating in the course was interest in the course topics. The respondents expressed interest in environmental and climate issues and how they were addressed at different levels of education and in organizations and work communities. Developing one’s own competence related to the topics covered in the course from the perspective of future work was mentioned almost as often as a reason for participation in the course. CC issues were also considered to be important and topical.




3.2. Measures


The research questionnaire was designed by using the CCE bicycle model as a foundation [71]. At the beginning of the questionnaire, the aims and background of the study were presented to the respondents. It was emphasized to the respondents that the research focus was on their views rather than on the specific content of the subject. The questionnaire was prepared using the Webropol Survey tool (version 3.0). It consisted of four sections, which included both open-ended and closed-ended questions assessed on a nine-point Likert scale or multiple-choice tasks (Table 1). The first part included questions related to the respondents’ backgrounds and their motives for participating in the course. In the second section, the respondents were asked to explain their views about the current state of CC-related upper secondary education. The third section addressed respondents’ views and expectations about the future of upper secondary education related to CC. Finally, the last section focused on the respondents’ own abilities to act as climate educators. The CCE bicycle model [71] formed the framework of the research questionnaire. The model was introduced to the university students in the first lecture before they answered the survey questions so that the topic was not completely unfamiliar.




3.3. Analyses


A mixed-method approach was employed as the research methodology. The qualitative data from seven open-ended questions were analyzed using both inductive and theory-based content analysis [76] (Table 2). NVivo qualitative data analysis software (version 12) was used for organizing, coding, and classifying the qualitative data.




3.4. Judging the Methodology


Respecting and ensuring the anonymity of the respondents was important so that their views were not exposed [77]. Therefore, the respondents and their answers were grouped into larger categories such that individual views were rendered unidentifiable.



Qualitative content analysis related to views also includes the potential risk of misinterpreting answers, as well as the inherent subjectivity of classification [78]. Therefore, one of the researchers in our team who did not participate in the original analysis process re-evaluated the categories created during the qualitative content analysis. In this validation process, the categories of the classification with the most observations from the data were reviewed. Two important findings were generated: (1) in the theory-based or deductive classification, the review results were identical to the original classifications, and (2) the subjective element was more noticeable in the inductive content analysis. After this re-evaluation, the team discussed the following observations.



In the theory-based content classification, the categories from the bicycle model [71] were used to classify the responses. The same categories were used in the closed-ended questions preceding the open-ended questions, and they were presented to the respondents before they completed the questionnaire. However, the answers showed that some of the categories, especially “thinking skills”, were not fully or similarly understood by the respondents. Some other categories, such as “knowledge”, “operational barriers”, or “motivation and participation”, seemed more unambiguous. This was acknowledged in the results.



The subjectivity of the inductive content classification was seen, for example, in the sub-categories related to question 16, for which the respondents gave development suggestions for future CCE. The classification of the answers into two main categories, “developing teaching practices” and “increasing concrete action”, was rather straightforward, but in the sub-categories for developing teaching practices, the major classes retrieved from the answers—interdisciplinary approach and diversification—were commonly intertwined, and their separation in the answers was difficult. Therefore, in the results, these sub-categories were not treated separately. Based on the re-evaluation process, the team reached a final consensus concerning the classification.



Researcher triangulation was an essential part of our analysis process. Our research group consisted of a recently qualified geography and biology schoolteacher, one expert from geography, and two experts from biology and geography education, environmental education, and sustainability education. The latter two for our research team are also experts in educational sciences and experienced teacher educators and researchers.





4. Results


4.1. Respondents’ Views on the Current State of Upper Secondary School Climate Change Education (CCE) in Finland


For question 8 on the current state of CCE in upper secondary school, the respondents were asked to choose the first, second, and third most common aspects out of eight given choices (Figure 2). More than half of the respondents (28/48) chose “increasing and structuring knowledge” as the most common aspect of upper secondary CCE, and nearly all (43/48) included it as one of the three most common aspects. “Developing thinking skills” (31/48) was chosen as the second most common aspect, and “encouraging action” (19/48) was chosen third. The third choice concerning aspects in CCE (green bars) was rather evenly distributed into all eight categories.



Half of the respondents justified their views of the current state of CCE (question 9) by referring to their own experiences in upper secondary school or to those of friends in their inner circle. One-third of the respondents justified their views on the basis of their conceptions, assumptions, and beliefs, the actual origins of which, however, were not specified in more detail. In some of the answers, justifications were based on cause-and-effect relationships (see the answer below). Three respondents justified their choices by referring to social debate, the media, or the upper secondary school curriculum. Four respondents did not give any reason for their choices.



One respondent in the 29–33 age group answered as follows: “... their [teachers’] knowledge may also be very limited. In this case, the teaching is more likely to focus on cognitive teaching... Through this, students are most likely encouraged to think... and think about subjects from different perspectives... Thirdly, I believe that in teaching there appear barriers concerning acting, while these barriers appear in the lives of many citizens. This makes awareness of these things very visible”.



Individual answers were also justified by knowledge and skills learned during one’s own university studies, from general social debate and media and also from curricula. In a few answers, the respondents did not substantiate their views at all, or they stated that they had no views related to the topic. Additionally, a few respondents misunderstood the question.



The choices respondents selected for question (10) (How comprehensively is climate change addressed in upper secondary education?) varied. The majority of the respondents (27/48) felt that CC was addressed in an excessively one-sided manner in current upper secondary education. In this context, the term “one-sided” can be understood to refer to the possibility that teachers only use information in the text or avoid adding information that may be controversial or depressing. This does not mean that the respondents believe that the benefits of climate change should be taught. The second most common view (14/48) was that too little was being done about CC. No one felt that CC was being addressed too much in upper secondary education, but according to some respondents, climate issues were being addressed appropriately (7/48).



The results also revealed that the respondents perceived aspects related to CC to be most prominent in geography, biology, and ethics and at least present as often in mathematics, guidance counseling, physical education, and music. Topics related to CC were also dealt with in multidisciplinary learning events, theme days, and class trips (69% of answers were between 4 and 7 on the 9-point Likert scale).



Many respondents (36%) also felt that current CCE in upper secondary schools provides poor or rather poor preparedness to following a climate-friendly lifestyle (question 13). Lack of capability was perceived to be due to shortcomings in teaching practices and one-sided treatment of the issue. On the other hand, the importance of the student’s interest and motivation was particularly emphasized. One-fifth of the respondents felt that CCE provided a sufficient basis for learning and support for a climate-friendly lifestyle, as long as the students themselves were willing to develop the required skills. Some respondents also had the opinion that the development of skills is often entirely the responsibility of the student because the handling of climate issues in upper secondary education is too limited. In addition, the courses selected by the student were reported to play an important role in developing the skills of CCE.



The eight respondents who had the opinion that teaching supports a climate-friendly lifestyle well or rather well clarified that it includes knowledge of CC, climate-friendly action, and the ability to themselves act in a responsible way and acquire information retrieval skills. They also thought that upper secondary CC teaching promotes thinking skills such as critical thinking and motivates them to act in a way that is sustainable in terms of CC. They also wrote that teaching should clarify more precisely and unambiguously what is meant by “climate-friendly” and how the students themselves could act responsibly in terms of CC. They also wanted to learn concrete approaches to teaching. The respondents emphasized increasing and diversifying teaching and developing the treatment of emotions related to CC, such as climate anxiety. In addition, one respondent considered it important for the entire school community to be exemplary in the development of the school’s climate-friendly activities, as well as increasing future thinking:




‘... more “thinking about the future”, e.g., what kinds of companies will there be in the future, what kinds of business ideas will become more common and be successful in the future, e.g., sharing and lending culture, rental of services, etc.’ (Respondent 17, age group: 24–28)






4.2. Respondents’ Views of Future Upper Secondary Education Related to Climate Change (CC)


The respondents thought that upper secondary education related to CC should focus primarily on increasing and structuring knowledge, developing thinking skills, and increasing motivation and participation in CC activities in the future (Figure 3). The least emphasis was placed on inspiring hope and other positive emotions, as well as on awareness of operational barriers. Indeed, the respondents often stated that prioritizing aspects of CCE was not easy because all of them were perceived to be important.



The respondents shared the idea that future upper secondary education related to CC should be developed by focusing on both developing teaching practices and increasing concrete actions. The development of teaching practices referred primarily to the increase and diversification of teaching, which meant that climate issues should be addressed more widely in teaching. The respondents also emphasized the importance of increasing diversity, but they did not explain more deeply what they meant with diversity. In general, diversity can include many aspects, from a multidisciplinary approach to teaching and learning practices, as well as the practices of the school as a community. According to the respondents, CC is already discussed quite widely in certain subjects, such as geography and biology, but including climate issues in interdisciplinary cooperation and in the teaching of most if not all subjects was considered essential.




“Teaching should be multidisciplinary: taking place both in social sciences and in visual art studies”. (Respondent 42, age group: 19–23 years)






“More systematic, through integrating subjects, not focusing on studies of geography and biology only”. (Respondent 29, age group: 29–33 years)





According to the respondents, education should also be developed by improving the handling of emotions related to CC. This in particular means an effort to reduce climate anxiety among upper secondary school students and increasing hope for the future. It was also considered important to deal with climate issues in a compulsory upper secondary school course so that the students’ course choices would not have as important a role in the development of CC-related skills. In addition, the respondents proposed future thinking skills in teaching, monitoring the development of students’ climate skills during upper secondary studies, and providing additional training related to CC for teachers:




“Focusing on climate issues at the political level, e.g., in social sciences. Knowledge of, for example, barriers to applying flight taxes can tutor you for studies in the university”. (Respondent 14, age group: 24–28 years)






“Group discussions and sharing your own experiences. The teacher can make use of your comments and thoughts, adding them in their teaching”. (Respondent 28, age group: 19–23 years)






“You tell… more about, e.g., vegetarian food and proteins of vegan origin… You share… in your health education classes… vegetarian food recipes easy and fast to make”. (Respondent 25, age group: 19–23 years)





In their answers concerning future upper secondary education related to CC, the respondents underlined the importance of supporting students’ participation in CC activities and the need for concrete instructions for action. It was found to be important to support students in taking positive CC-related actions and help them improve their influential skills. One respondent suggested that climate tax added to the flight ticket price is a respondent’s concrete instruction of action. This may reflect how widely the university students see the climate issues and how much they value the knowledge of different means to combat CC.



More concrete examples of desires related to everyday life and distinctive directions for CC actions were also listed by the respondents. These included the means to better realize what a climate-friendly lifestyle means and how students could follow its guidelines. The respondents also valued increasing multidimensional teaching based on action, referring to, for example, organizing workshops, theme days, and thematic courses related to CC:




“… more practical advice to the students on how they themselves can influence … you need to remind them that small deeds matter...”. (Respondent 10, age group: 19–23 years)






“It would be fine, if… you could offer knowledge… concretely through various projects. You should... really put effort into these ones and they should be made long-lasting vehicles modifying/changing one’s thinking”. (Respondent 8, age group: 19–23 years)





The school community as a whole and its actions were mentioned as an example of climate-friendly activity, referring to demands that goals for sustainable climate education should be visible in daily school practices (e.g., recycling and reducing food waste). The respondents felt that they themselves, as upper secondary school students, expected to be offered CCE and that issues related to CC should be included in daily activities at school, instead of just on special theme days only.




4.3. Respondents’ Views of Their Own Capacity to Address Climate Change (CC) Issues


According to the respondents’ views, they considered their own ability to deal with different aspects of CCE to be relatively good (Figure 4). They identified developing thinking skills and encouraging CC action as the strongest of their abilities. The ability to inspire hope and other positive emotions, as well as future orientation, were considered their weakest abilities.



The respondents were also asked which of the aspects in CCE were difficult to manage and why. The results revealed that the most difficult aspect of CCE to implement in teaching was dealing with identity, values, and worldviews. The choice was justified, for example, by the fact that, due to different backgrounds and values, it can be difficult for both teachers and students to face and deal with views that differ from their own. Some respondents did not even know what it meant to take identity, values, and worldviews into account in teaching insufficient time and other resources (often financial). The inability to remain value-neutral and one’s own lack of expertise were also identified as challenges.



According to the respondents’ views, increasing motivation and participation was also among the issues that were difficult to manage due to their own lack of knowledge on CC issues. Various individual factors influencing the emergence of motivation as well as the lack of sufficiently diverse means of motivation were considered challenging. One respondent (Respondent 31, age group: 19–23 years) wrote “Motivation and increasing participation is demanding while I haven’t received any pedagogical tips”, while another (Respondent 48, age group: 19–23 years) remarked “increasing motivation so that it doesn’t end in a couple of months”. However, motivating and involving students, particularly those who have negative attitudes toward CC, was considered difficult.



Dealing with emotions about CC, both their own and those of secondary school students, was considered challenging. Respondent 35 (age group: 34–38 years) wrote “Students certainly have a wide range of beliefs and reconciling them with the right knowledge can provoke emotional discussions”. To remain optimistic was found to be difficult, especially amidst the abundance of depressing CC news, which made the idea of encouraging students and preventing hopelessness challenging. Some respondents felt that assuming the role of addressing emotions was unfamiliar and uncharacteristic of them.



Increasing and structuring knowledge and supporting future orientation were chosen as the least challenging aspects of CCE. However, it was considered difficult to increase and structure the constantly growing amount of knowledge and keep it up to date. Maintaining one’s own optimism was reported to be difficult by a few respondents when teaching future orientation.



Factors involved in hindering the teaching of CC were also a focus in this study. With three questions, more detailed information was gained about what, in practice, the respondents viewed as difficulties and whether they were more related to learning or teaching. The respondents thought that the biggest challenges to teaching issues related to CC were connected to the students’ negative opinions and beliefs about CC obtained from their inner circle, such as family and friends, as well as from the media and discussions on social media (question 19). “Everything that happens in the free time of children and young people, the opinions and actions of parents and other close people. If a young person’s initial attitude has developed into a negative one, it is difficult to teach him or her things related to it” (Respondent 3, age group 19–23 years). Among these negative opinions were aggression, indifference, desire for comfort, laziness, and lack of interest or motivation. The teaching of aspects of CC was also hampered by factors related to the quantity and quality of information available, such as the problems caused by the ever-increasing amount of information. One respondent (Respondent 8, age group: 19–23 years) stated “The information is constantly changing and sometimes even in conflict with each other”. The large amount of erroneous and misleading information on social and traditional media was also considered problematic for constructing knowledge based on scientific information. The importance of source criticism was also emphasized in the responses.



The adequacy of available time and other resources, as well as climate anxiety, were also considered challenges for teaching about CC. One’s own despondency was especially found to have a debilitating effect on the teaching of CC issues. However, dealing with such emotions was nonetheless considered important. One’s own inadequate skills and a sense of inadequacy in addressing CC were also viewed as an obstacle to teaching. Feelings of inadequacy in this context referred to the experience that one’s own actions as both a teacher and an ordinary citizen did not matter. Ineffective political decision making concerning the identification and implementation of suitable teaching methods, the lack of effective methods for combating CC (due to increasing desperation among both students and teachers), an overemphasis on CC, and ambiguity in relation to the responsibilities of different disciplines in teaching CC in upper secondary schools were noted to be problematic.



Based on the respondents’ answers, learning about aspects related to CC was also hampered by a lack of motivation among students and their resulting reluctance to address climate issues. Climate anxiety and other negative feelings about CC, as well as factors affecting the amount and quality of available information, were also specified as exacerbating learning challenges. The respondents felt that incorrect and even intentionally false information made learning difficult, as it can be challenging for students to distinguish between correct and incorrect information. In addition, the already large and ever-increasing amount of information related to CC can confuse and frustrate students as, on the whole, it is difficult to manage due to the multiple and often contradictory messages such information contains.



The scale and complexity of CC were also perceived as making it difficult to learn about CC issues. Among other factors, the lack of concrete information, the fragmentation of information, and the global nature of the effects of CC were found to make it a difficult phenomenon to understand, one which can be challenging for many students. One respondent (Respondent 33, age group: 24–28 years) expressed this in the following way: “The confusion of terms, the diversity and abstractness of definitions and models, the lack of concreteness, the difficulty of perceiving the size classes of phenomena, the fact that one does not immediately see the result of one’s own activities”. Another respondent (Respondent 6, age group: 19–23 years) wrote “distance, people are talking about big global effects that may not be visible in our immediate lives”.



The respondents also mentioned barriers to learning and challenges related to learning, such as various learning difficulties and students’ own weak and atomistic knowledge base. In addition, inadequate or uninteresting teaching and a lack of time and other resources (including financial resources) were perceived as problematic.





5. Discussion


One aim of this study was to examine the respondents’ views of the current state of CCE. According to the respondents’ views, current upper secondary education related to CC focuses mainly on increasing and structuring knowledge and developing thinking skills. The other aspects of CCE, such as identity, values and worldviews, increasing motivation and inclusion, encouraging action, introducing future orientation, operational barriers, and inspiring hope and positive feelings were not felt to be largely present in the current upper secondary CCE. These results are in accordance with the priorities of the Finnish national core curricula for upper secondary school [15,16].



Based on the respondents’ views, topics related to CC are addressed in upper secondary education in a way that is not only one-sided but also inadequate. In Finland, teaching is largely based on scientific facts presented in textbooks [79] (Kärnä, Hakonen, and Kuusela, 2012). As a result, the treatment of the economic and social aspects of CC especially may be limited. This result corresponds with the findings of Lehtonen and Cantell [9] and Tolppanen et al. [11], who demonstrated that the treatment of CC at all levels of education is still too partial and incomplete. CC is often perceived as a theme that belongs mainly to the natural sciences [9,11]. This makes it difficult to implement multidisciplinarity and emphasize responsibility among individual teachers, although research has shown that community action can make a significant contribution to achieving CCE goals [42,80].



The outcome of the absence of CC instruction in, for example, guidance counseling and psychology can be considered surprising in terms of the learning objectives mentioned in the upper secondary school curriculum [15]. In guidance counseling, the presentation of various education and career options and the analysis of future prospects are crucial tasks, and the impact of CC on these options and prospects is undeniable. Envisioning the future is important primarily in terms of future planning but also with respect to the development of opportunities for influencing CC issues [81]. Maintaining mental well-being by identifying and mitigating psychological issues based on, for example, the effect of CC-related negative emotions can be considered natural [15]. Climate anxiety and other negative emotions among teachers and learners, as well as the attitudes arising from them, were found to make it difficult to address issues related to CC in both our study and others [26,49,62,64]. Special expertise in the subject of psychology would therefore be particularly useful in dealing with and providing proper instruction about negative emotions related to CC.



Upper secondary school education of CC was perceived to provide either a weak or relatively weak capacity to follow a climate-friendly lifestyle. The respondents mentioned that the lack of capability concerning a climate-friendly lifestyle was perceived to be due to shortcomings in teaching practices and one-sided treatment of the issue. The one-sided treatment can be interpreted in the context of the curricula and teaching. Curricula in Finland form the framework for teaching, but Finnish teachers have the right to decide for themselves what and what kind of information is covered in the lessons. When choosing information, the teacher can consciously or unconsciously emphasize things according to his or her own views [82] (Pihkala, 2017). This may lead to little discussion of the severity of CC in the lives of young people [83] (Särkelä, 2021) and how their own choices and lifestyles can make an impact. The research literature has also shown that learners’ competence related to CC often remains at a rather low level and contains numerous misconceptions [10,52,53,64]. Students’ motivation and attitudes as well as the courses they choose were also believed to affect their level of readiness to act. Previous studies support this finding, as they suggest that negative attitudes among students make it difficult to address issues related to CC in teaching [26,62].



This survey was also aimed at assessing the views of respondents regarding the need to develop CCE in upper secondary school in the future. According to the results, it is important to focus primarily on increasing and structuring knowledge and developing thinking skills related to CC in upper secondary education in the future, as is the case today. These findings are in line with those of previous studies [10,11,26]. However, teaching that focuses solely on increasing and structuring knowledge and developing thinking skills is insufficient for cultivating the skills needed for a climate-friendly lifestyle, and for this, more holistic CCE is needed [11,52,53,54]. This issue was also reflected in the respondents’ responses, as they expressed how difficult it was to prioritize CC aspects, all of which were considered essential.



The respondents’ views of current and future CCE differed most clearly in terms of motivation and inclusion. In their views, these factors were not currently evident in teaching but should be. The research literature also emphasizes the importance of promoting inclusion and empowerment from the perspective of adopting a more sustainable and climate-friendly lifestyle [11,52,53,54]. The Finnish National Climate Responsibility Education Program [16] also aims to increase and enhance the participation and empowerment of students to perform active citizenship.



In order to improve the capacity for a climate-friendly lifestyle, future education related to CC should, based on the respondents’ views, focus on increasing and diversifying teaching and strengthening the role of multidisciplinarity. Similar observations have also been made in the research literature, which states that current CCE is still too weak in terms of quantity and quality [9,11]. The importance of multidisciplinarity has also been highlighted in studies, according to which a comprehensive understanding of CC requires cooperation between different disciplines and school subjects [84].



According to the respondents, in the future, more focus should be placed on increasing the tangible, functional, and inclusive elements of CCE. This means, among other things, investing in the motivation and involvement of upper secondary students and providing concrete examples of climate-friendly choices and their importance in combating CC. The importance of encouraging climate-friendly activities and the concreteness of teaching has also been observed in the research literature [9]. However, the lack of teaching methods that are considered effective has been found to make it difficult to add functionality to teaching [41]. The respondents also felt that it was important for the goals of CCE to be reflected in the everyday activities of the entire school community. The importance of community, and especially the example of community leadership, has also been underscored in the scientific literature [8,42,80].



The respondents’ ability to teach and learn with topics related to CC was also a subject of this study. The respondents shared the idea that current upper secondary education offered rather poor instruction concerning how to follow a climate-friendly lifestyle. As such, one would expect that they would have also rated their own readiness to deal with CC issues to be poor. However, the respondents considered their current skills in dealing with different aspects of CCE to be relatively good. They felt confident in their capacity to support students’ thinking skills and actions, whereas they noted their ability to inspire hope and promote other positive feelings, as well as continue cultivating them in the future, to be comparatively weak. In the scientific literature, teachers’ and students’ self-efficacy (i.e., one’s belief in their power to overcome the challenges of their own work) was found to improve their proficiency as climate educators [59,85]. Among other factors, teachers with stronger self-esteem were found to incorporate CC issues more boldly and persistently in their own teaching. Thus, during pedagogical studies, it is already important to strive to develop respondents’ self-esteem, the first step of which is to identify their own abilities. There were some inconsistencies in the respondents’ views, as they assessed their readiness to deal with aspects of CCE in a different way than when asked to define and justify the areas they considered to be most difficult. These inconsistencies may be due to the uncertainty in one’s own views. This is likely because respondents’ views of their own ability to address CC issues are not entirely unambiguous to themselves.



The respondents found it challenging to inspire hope and other positive feelings, as both their own and the students’ negative feelings about CC were considered difficult to manage. However, in the research literature, the expression, encounter, and processing of emotions were all found to play a significant role in CCE [9,11]. In a study by Lombardi and Sinatra [60], for instance, it was revealed that the teachers’ own unaddressed negative emotions and attitudes, such as hopelessness, can also influence the ways in which they teach CC issues. For example, teachers may inadvertently manipulate students by transferring their own feelings to them, which has been found to affect students’ attitudes and motivation [11,26]. The development of the emotional skills of teachers and students can therefore be said to be important.



The consideration of identities, values, and worldviews was also perceived to be a challenging dimension of CCE. The different views, attitudes, and opinions of both teachers and students concerning CC, as well as the contradictions and conflicts caused by them, were considered difficulties in teaching and learning about CC. According to the research literature, teachers often find that addressing controversial issues such as CC can evoke strong opinions and feelings that are alien, unpleasant, and even frightening to them, which naturally makes it difficult to continue to pursue these issues [60,61,63]. In the current study, the respondents found it challenging to assume a suitable role as a climate educator. Feelings of insecurity can manifest, for example, as a one-sided treatment of a topic (i.e., a repetition of the facts contained in a textbook or, at worst, avoidance of the topic) [86] (cf. Wolff, 2011), because teachers often do not emphasize things and topics they are not sure about. Raath and Hay [85], for instance, emphasized the importance of supporting teachers and student teachers in outlining their own roles as builders of a more sustainable and climate-friendly future. It is therefore essential to develop teachers’ abilities and courage to address CC issues in their teaching by, for example, developing self-efficacy.



In the research literature, the lack, fragmentation, and narrowness of teachers’ information concerning CC, as well as various misconceptions, have often been cited as a factor hindering the teaching of climate issues [10,11,12,52,53,60,61]. The respondents considered their own ability to add and structure information to be quite good, with only a few exceptions. These respondents mentioned that teaching CC is problematic for them because their knowledge of CC is deficient. The respondents who demonstrated interest in this topic were familiar with adding and structuring information, which is why this area was often mentioned as the easiest area of CCE.



The respondents shared the most conflicting views about the challenge of future guidance. They felt that their readiness to deal with this aspect was the second-weakest, but they nevertheless identified future guidance as the second-easiest of the aspects of CCE. It is difficult to unambiguously define what such a result could lead to, and as such, this issue should be studied in the future.



The respondents considered preconceived notions and opinions emerging from their inner circles, from the media, and from social debate to be by far the most difficult factor in teaching about CC. Previous studies have shown that learners’ attitudes toward CC and negative feelings, such as CC denial, can make it difficult to address CC in teaching [26,62,64]. However, many other factors, such as gaps in teachers’ knowledge and skills [52,61] and a lack of multidisciplinarity [9,11], have been found to pose more challenges to teaching. It may be that the respondents found it difficult to dispel negative attitudes because of, for example, the extremely negative opinions and views prevalent in traditional and social media. Consequently, such negative opinions and views may have been more familiar to the respondents than comprehensive and neutral perspectives concerning cross-cutting issues.



The continuous proliferation of information and the ongoing controversies concerning the sources of various types of information have been shown to complicate efforts by teachers and students to stay updated, increase distrust of research data related to CC [59,62], and exacerbate climate anxiety and deficient skills. In turn, prevailing social and political values, attitudes, and opinions have generally been found to have a negative impact on the time and economic resources directed at tackling CC, as political interests often conflict with the goals of CCE [53,61,87]. Negative feelings related to CC and teachers’ lack of competence have already been found to make it more challenging to address climate issues in teaching.



Concerning future research, it was surprising that none of the respondents mentioned diversity or multidisciplinarity as a factor hindering the teaching or learning of CC-related issues. However, in the relevant literature, multidisciplinarity and empiricism have been regarded as presenting challenges to the achievement of CCE goals [11,60,61]. Deficiencies and misconceptions related to high school students’ skills were also not considered to be problematic, despite the frequency with which they are mentioned in the literature [10,11,52,53,64].



Although factors influencing respondents’ views can be highlighted based on the findings of this study, it is not possible to propose an unambiguous explanation for them. The teacher’s role as a developer of knowledge related to CC is important, which is why the teacher’s views of their own knowledge, skills, values, and attitudes as well as the identification of the factors that influence them are relevant. Deficiencies in teachers’ knowledge about climate issues [10,61] and negative attitudes toward CC and its treatment [61,62] only serve to underscore how crucial it is to identify their underlying factors. An analysis of the epistemic worldviews that may influence views and their formation, as well as the cognitive factors that underlie their development, can help to dispel, for example, misconceptions about CC among both teachers and students [88].



The majority of the respondents were studying to become teachers or were at least considering a career as a teacher. It was therefore warranted to outline the underlying reasons for their views, as these reasons cannot be assumed to correspond exactly to reality (e.g., due to the age category of respondents, they were mostly young people just having finished their upper secondary school). First, age was found to be one of the factors influencing the formation of perceptions [89]. For example, a study by Bråten et al. [90] found that younger university students’ views of CC were more developed than those of older university students because, among other reasons, younger people had studied CC more recently. It was also considered possible that younger people were more willing to present politically correct views of CC.



Epistemic beliefs and educational background have also been found to influence the formation of views, as they are linked to an individual’s understanding of the nature of knowledge and knowing [91]. For example, those with a background in social science education have been shown to formulate perceptions in a very different way than those with a focus on natural science subjects. University students from eight different majors participated in our research, and it can be assumed that differences in their epistemic starting points affected their views of CC and related teaching.



An individual’s enthusiasm for and interest in as well as familiarity with a topic also play a role in the formation of perceptions [88,89]. Since the present study was conducted in connection with an optional CCE course, it can be assumed that the respondents were more interested in the topic than average individuals and were thus not representative of all student teachers. More specifically, they had already developed views on CC and CCE before starting the course, and as such they were already familiar with them. However, strong interest and enthusiasm for a topic can also distort perceptions, as intense feelings of familiarity have often been found to be erroneously mixed with information or even facts [88,90].



The respondents’ views may also have been influenced by, for example, their personal experiences, such as their school experiences, which may have strengthened their belief in the correctness of their own perceptions [88,91,92]. The cultural and social living environment, political and ideological atmosphere, various media, public debate, and other people’s opinions also influence the formation of perceptions by modifying individual values and attitudes [25,90,91]. Thus, they may have also influenced the views of the respondents in our research.



The origins of views cannot be unambiguously determined, as they are often based on different imaginations, assumptions, intuitions, or logics. For example, the formation of the respondents’ views related to CC and its teaching involved the summation of numerous different individual and community factors, as well as conscious and unconscious processes [92]. Therefore, determining the background factors responsible for views may have been challenging for the respondents themselves. Moreover, as the research questionnaire did not directly ask the respondents to consider the origins of their own views, interpreting these origins would be particularly challenging.



Interestingly, some of the respondents openly admitted that they did not really know much about the current content or teaching methods applied in upper secondary schools concerning CCE. These respondents also responded “I don’t know” to many other questions related to CCE. Such honesty indicates that the respondents did not feel pressured to provide a more detailed answer when they did not feel they knew much about the topic, which had the effect of enhancing the reliability of the research results. However, some of the respondents stated that current CCE was simply “good” or “bad” without offering more analytical reasons for their answers. Correspondingly, those who did provide more analytical responses did not express their opinions about the quality of teaching.



As some of the respondents were unsure of their views or did not have an opinion on the topic, excluding the option to choose “no answer” in the multiple-choice questions from the questionnaire might have affected the results. According to the literature, there is no consensus about the effects of omitting this option on the reliability or validity of a study [93]. However, choosing the “middle option” is usually more frequent when the “no answer” option is not available [94]. In addition, employing a nine-point Likert scale might have impacted the results if the respondents had difficulty identifying which option corresponded the closest to their views. It has been stated that scales comprising more than seven choices can decrease the reliability of the answers [95], but a higher number of choices can also increase the validity and reliability of a study [96]. In the latter case, however, it is essential that all answer options are carefully named.




6. Conclusions and Implications


The research literature related to CCE supported the respondents’ views concerning the current and future state of CCE in upper secondary schools. The respondents, who were university students, felt that current upper secondary education had a rather poor capacity to promote a climate-friendly lifestyle. However, they still considered their own capacities to address CC issues to be relatively good. There were also other inconsistencies in the student-specific responses, which may indicate that the respondents’ views of their own competence were not very strong. The respondents considered the inclusion of CC issues in upper secondary education to be important and wanted to develop themselves further as CCE educators. The results also indicate that the university students were motivated to increase and develop CCE. However, they were not qualified to teach CCE. Therefore, they should be offered opportunities to develop as CC educators during their studies, as their competence will ultimately and directly affect the knowledge, skills, values, and attitudes of their students and thereby the achievement of CCE goals. Additionally, the climate-friendly lifestyle should be supported not only by teachers but by the entire school community.



There are many factors that influence students’ enthusiasm for working on CC. Research on CCE shows that various teaching and learning opportunities increase the understanding of key issues in climate change [95]. Transformative pedagogy with an art-based and participatory methodology can motivate students to act by creating personal meanings through locally significant climate change action projects. It can also add joy and belief in the student’s own ability to take concrete steps toward sustainable change (cf. [96]). Additionally, intercultural topics combined with place-based collaborative learning can enhance students’ learning and develop their self-esteem [97]. Support of family and the community is a particularly important source of strength and capacity to learn and cope with stressors, including those associated with climate change. In addition, students’ leadership in climate action also inspires other students to participate in their communities [5].



Focusing on the university students’ views gives a good possibility for teacher educators to try to clear some misunderstandings concerning the upper secondary CCE and consider the variety of students’ views as a starting point when planning their teaching. Thus, the respondents’ knowledge and skills with regard to CC, as outlined in this study, can be extended to develop teacher training and thereby cultivate skills in CCE. It would be interesting to further explore in depth the views of a broader range of university students about CC and CCE, as only those who were interested in CC or CCE participated in the current study.
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Figure 1. Distribution of respondents (n = 48) by their majors and study years. 
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Figure 2. The respondents’ (n = 48) views on the first, second, and third most common aspects of upper secondary school climate change education (CCE). 
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Figure 3. Aspects of CCE in future education prioritized by the respondents (n = 48) from the first to the eighth most important. 
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Figure 4. Respondents’ (n = 47) views of their own abilities to manage various aspects of CCE. 
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Table 1. Structure of the questionnaire and question topics. Open-ended questions eliciting the qualitative data are marked in the table.
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	Part
	Topics of Questions





	I Background

(questions, 1–7)
	
	
Gender, age, major, degree, year of study



	
Motivation to participate the course (open-ended)








	II Views on the current state of upper secondary education related to climate change

(questions, 8–13)
	
	
What aspects of CC are currently addressed? (eight choices based on the bicycle model in one closed-ended question followed by an open-ended question for reasons)



	
Are all aspects covered comprehensively?



	
How much is CC dealt with in different school subjects?



	
How much climate issues are addressed in other school activities (such as theme events and excursions)?



	
What competences upper secondary education develops to follow a climate-friendly lifestyle? (open-ended)








	III Views and expectations about the future of upper secondary education related to climate change

(questions, 14–16)
	
	
What kind of competences should upper secondary education provide in the future in relation to CC? (eight choices based on the bicycle model in one closed-ended question followed by an open-ended question for reasons)



	
How should teaching about CC be developed? (open-ended)








	IV Self-evaluation—ability to act as a climate educator

(questions, 17–20)
	
	
Evaluate your own skills as climate educator in relation to different aspects of CCE. (eight choices based on the bicycle model in one closed-ended question)



	
Which of the aspects you find most difficult to teach? (open-ended)



	
What factors can make it difficult to teach about CC? (open-ended)



	
What factors can make it difficult to learn about CC? (open-ended)
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Table 2. Logics of thematic content classification of qualitative survey data by question topics.
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	Question topic
	Content classification





	Part I—Background
	



	Motivation to attend the course (question 7)
	Inductive content classification → identifying repeated and individual reasons and classifying them



	Part II—Current state of CCE
	



	Aspects of CCE addressed in upper secondary education (question 9; reasons for question 8)
	Inductive content classification → identifying repeated and individual aspects and classifying them



	Current competences students gain to follow climate-friendly lifestyle (question 13)
	Grading answers: very good, good, fair, poor, very poor competences.

Inductive content classification → identifying thematic categories related to the suggested competences



	Part III—Future CCE
	



	Competences that should be developed in the future CCE (question 15; reasons for question 14)
	Inductive content classification in two phases → First: development ideas were classified in two major categories:



	
developing teaching practices



	
increasing concrete actions





Second: more detailed thematic classification of the ideas within these categories



	Part IV—Self-evaluation
	



	Most difficult themes of CCE to teach (question 18; continuation to question 17)
	Classification in two phases:

First: theory-driven classification according to the aspects of the bicycle model

Second: inductive content classification of the specific challenges stated in the answers



	Factors that cause difficulties to teach about CC (question 19)
	Inductive content classification → identifying repeated and individual factors and classifying them



	Factors that cause difficulties to learn CC (question 20)
	Inductive content classification → identifying repeated and individual factors and classifying them
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