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ABSTRACT ARTICLE HISTORY
Amid growing climate concerns, global research and policies highlight Received 25 January
the increasing importance of climate education in schools. Schools, being 2024

a significant setting for climate education, play a vital role in shaping Accepted 28 January
children’s views during their formative years. Furthermore, schools do 2025

not only provide children and adolescents with information, but also act KEYWORDS

as an empowering platform where children can learn and cultivate ways Climate education;

to address issues like climate change. Using panel data on Finnish ado- educational trajectories;
lescents (n=1,331), this study examines how adolescents’ climate change climate change concern;
attitudes (climate change concern and willingness to mitigate) develop political socialization;
across different educational trajectories. The findings indicate significant ~ duality education
differences in climate concern and willingness to mitigate between gen- SDG KEYWORDS

eral (academic) and vocational tracks. Recognizing schools as crucial sites SDG 4: Quality education
for political learning, the study underscores the importance of consid-

ering educational supply and social context in designing effective pro-

grams for equal engagement with climate issues.

Introduction

Climate change is one of the most pressing issues of our time, posing existential threats to
ecosystems, economies, and societies worldwide. Implementing climate change mitigation pol-
icies requires public support and, therefore, scholars have been devoted to understanding how
people’s perceptions and willingness to back such policies develop. While the issue of climate
change, and humanity’s role in exacerbating it, remains highly politicized in many countries
(e.g. Fornaro 2021; Kulin, Johansson Sevd, and Dunlap 2021; Lockwood 2018; McCright and
Dunlap 2011), there has been a general growing recognition of the importance of climate
education (Monroe et al. 2019; United Nations 2015; Zilliacus and Wolff 2022). Research shows
that imparting knowledge about environmental issues in schools fosters pro-environmental
attitudes and drives students’ readiness to take action (Duarte et al. 2017; Kolenaty, Kroufek,
and Cincera 2022), which can be of direct significance because low climate literacy correlates
with diminished concern for climate change (Stevenson et al. 2014).

While numerous settings can facilitate climate education, schools stand out as particularly
crucial for two main reasons. First, comprehensive schooling encompasses the entire age group,
thereby offering the potential to reach and influence all underage citizens. Second, according
to political socialization theory, the formative years of childhood and adolescence play a pivotal
role in shaping political attitudes (Flanagan 2013; McAvoy & Reyes 2014; Neundorf, Smets, and
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Garcia-Albacete 2013, 2017). This suggests that schooling occurs during a period when individual
attitudes are malleable and particularly receptive to varied societal viewpoints (McAvoy & Reyes
2014; Flanagan and Sherrod 1998). However, different educational tracks in national education
systems (see e.g. Eurydice 2024) often expose students to varying curricula and pedagogical
approaches, meaning that climate education is not necessarily equally accessible to all (ibid.).
Additionally, family background and socioeconomic status often influence track selection (Hoskins
et al. 2016), forming social groups and peer circles with individuals from similar backgrounds,
which may further differentiate climate change attitudes between tracks (Duarte, Escario, and
Sanagustin 2017).

This study aims to fill a knowledge gap by examining, over time, how pursuing a certain
educational track in late adolescence is associated with a change in attitudes towards climate
change and its mitigation. If educational track matters for views on climate change and the
willingness to mitigate climate change, such findings could be instrumental for policymakers
and educators in refining curricular decisions. Given that beliefs established during adolescence
tend to persist into adulthood (see e.g. Nelson 1954; Sears and Funk 1999), the implications of
early climate education are profound for engendering widespread endorsement of future climate
mitigation strategies (see also Kolenaty, Kroufek, and Cincera 2022).

Our empirical evidence is drawn from Finland, where students follow a common curriculum
up to the age of 15-16. After this, education splits into general and vocational tracks, signifi-
cantly differing in their emphasis on civic and climate education. Notably, the Finnish tracking
system is similar to that of most OECD countries, where 16 is the typical age for first tracking
(OECD 2020). We employ longitudinal survey data on Finnish adolescents (n=1,331) collected
from two timepoints, right before and two years after the tracking has taken place.

The Finnish education system, characterized by equality and uniformity, is ideal for studying
the impact of educational tracks. Comprehensive school allocation is not based on socioeco-
nomic factors, and the national core curriculum ensures uniformity across public schools (Finnish
National Agency for Education 2023). While findings may not seamlessly translate to other
countries with differing educational systems, cultures, and public opinions on climate issues,
this study enhances our understanding of schools as political learning sites and the impact of
differentiated school tracks on attitudes. Educational trajectory differences can result in varying
support for climate policies among young adults. Thus, examining the role of education in
shaping climate attitudes is an imperative facet of any comprehensive strategy to combat cli-
mate change.

The impact of educational track on adolescents’ climate change attitudes

Adolescents spend a significant portion of their weekdays in school, making educational settings
powerful agents of socialization (Niemi 1998; Quintelier 2015; Sohl and Arensmeier 2015;
Torney-Purta 2002). Schools not only equip young people with information but also offer an
empowering platform to learn and develop approaches to issues like climate change (Rousell
and Cutter-Mackenzie-Knowles 2020). Indeed, prior research indicates that schools play a role
in shaping children’s environmental attitudes (e.g. Casalé and Escario 2016; Duarte, Escario, and
Sanagustin 2017). Studies have found that students from the same school tend to have similar
environmental attitudes and that various school characteristics, such as public vs. private own-
ership and teacher-student ratios, can influence these attitudes (Casalé and Escario 2016; Duarte,
Escario, and Sanagustin 2017).

This study examines both ‘concern over climate change’ and ‘willingness to mitigate climate
change, which, while related, are not synonymous. Concern over climate change represents an
affective state, a sentiment that reflects an individual’s awareness and apprehension regarding
the issue (van der Linden 2017). In comparison, willingness to act encapsulates a more proactive
stance, signifying not just emotional engagement but also the readiness to participate in
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mitigative actions or policy support (Kolenaty, Kroufek, and Cinéera 2022), which is arguable
related to sense of political self-efficacy, namely individual’s belief in own competence to
understand and participate in politics (Bandura 1997; Beaumont 2011; Sohl and Arensmeier
2015). Thereby, the educational track can play a differential role in shaping these two dimensions.

In European countries, education is typically organized into distinct tracks, which can broadly
be categorized as general tracks and vocational tracks (see e.g. Eurydice 2023). While the specific
names and number of tracks may vary from one country to another, the underlying principles
behind these divisions remain relatively consistent. The general track is designed to provide
students with a comprehensive and broad education, emphasizing theoretical knowledge, critical
thinking, and preparation for higher education. Students in the general track typically study a
wide range of subjects, where the focus is on intellectual development and acquiring a
well-rounded education. The primary goal of the general track is to prepare students for higher
studies at tertiary level. The vocational track, in turn, aims to equip students with practical skills
and knowledge required for specific occupations or industries. Students in vocational tracks
often focus on specialized subjects related to their chosen field, such as mechanics, electronics,
healthcare, hospitality, business, or agriculture. The curriculum is more hands-on and application
oriented. The main objective of the vocational track is to prepare students for the workforce
after completing their education.

Based on prior literature, there are at least two lines of explanation that can be put forth
to account for differences in individuals’ attitudes toward climate change based on their edu-
cational track. The first involves differences in educational supply, or the curriculum, and the
second relates to the social milieu within each educational setting.

There is mounting evidence to suggest that climate change education plays a role in shaping
young people’s engagement with the issue. For example, Stevenson et al. (2014) found that an
increase in climate change knowledge among adolescents led to greater acceptance of anthro-
pogenic—i.e. human-related—climate warming regardless of their worldview. Similarly, Duarte,
Escario, and Sanagustin (2017) found that imparting information on environmental issues in
schools fostered pro-environmental attitudes among adolescents. Korkala, Hugg, and Jaakkola
(2014) observed that among young females, a better understanding of climate change was
linked to climate-friendly dietary choices, although the same correlation was not evident among
males. Furthermore, evidence suggests a potential link between low climate literacy and lower
concern about climate change (e.g. Stevenson et al. 2014), implying that education and improved
science literacy skills may reduce apathy toward climate change mitigation.

However, increasing knowledge does not automatically turn into higher concern over climate
change or willingness to act. Psychological factors (motivation, worldviews, identity, values,
emotions) and factors related to social status (Gifford 2011; Kahan, Jenkins-Smith, and Braman
2011; Kollmuss and Agyeman 2002; Mead et al. 2012; Stevenson, Peterson, and Bondell 2019;
Stevenson et al. 2014) may outweigh knowledge’s effect on risk perceptions (Kollmuss and
Agyeman 2002; Stevenson et al. 2014). Thus, researchers and educators enhancing climate
education now emphasize the role of pre-existing values and attitudes and utilize participatory
approaches to heighten engagement (Rousell and Cutter-Mackenzie-Knowles 2020). For example,
research suggests that teaching climate change related issues alongside critical evaluation skills
makes students more likely to reassess their views, abandon incorrect beliefs, and adapt the
explanation offered by the scientific community (Lombardi, Sinatra, and Nussbaum 2013).
Tracking, however, directly shapes access to climate change knowledge, discussions, and ped-
agogical approaches that foster critical evaluation skills and participatory practices. Given that
the curriculum in the general track encompasses societal and environmental issues in a more
comprehensive manner, students in this track can engage more in discussions that cultivate
both concern and willingness to act. Conversely, vocational settings, focused on practical skills,
often provide fewer opportunities for in-depth climate change discussions, potentially resulting
in lower willingness to act or concern among vocational track students.
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The second line of explanation underscores the substantial influence that the school’s social
environment plays in shaping adolescents’ views on climate change. Tracking can lead to the
formation of distinct social groups and peer circles. Generally, students in general tracks tend
to hail from more affluent socioeconomic backgrounds than those in vocational tracks (e.g.
Hoskins et al. 2016). This disparity is influenced by factors like parental support, with wealthier
families often being able to offer more guidance and resources. In such households, there is
usually a greater emphasis on education and intellectual growth (Persson 2014, 2015). As a
result, students in the general track, often surrounded by peers from educated families, not
only have material advantages but also benefit from a rich pool of political knowledge and a
culture of political engagement. Conversely, vocational track students might not have access
to these extensive resources, resulting in a decreased readiness to act.

Furthermore, perceived high future social status could amplify an individual’s internal political
efficacy — their confidence in comprehending politics — and similarly strengthen their external
political efficacy - their conviction that they can influence governmental actions (see e.g.
Laurison 2016). Conversely, a self-perception of lower social status might foster a sense of
‘disqualification’ from political participation (Aaltonen and Karvonen 2016; Bourdieu 1984;
Laurison 2015, 2016). Consequently, general track students, envisioning higher education or
professional futures, may perceive themselves as capable of actively participating in politics and
influencing policy enforcement as adults. Students in the vocational track, in turn, may not see
themselves taking an active role in politics (see also Merildinen 2021).

Moreover, students in both the general and vocational tracks are influenced by their family
background, primarily adopting political values, attitudes, and behaviors from their parents and
other family members, rather than solely from their educational environment and peers. Existing
research has established a correlation between higher levels of education and increased concern
over climate change among adults (McCright et al. 2016). Therefore, it's reasonable to speculate
that students headed for the general track, often from families with higher educational back-
grounds, may already have elevated levels of concern about climate change before entering
their educational track. This pre-existing concern could be further amplified in the general
education setting, potentially leading to an increased willingness to act on climate change.
However, it is worth considering the possibility of a ‘ceiling effect, as outlined by Neundorf,
Niemi, and Smets (2016). This refers to the idea that while we may anticipate that students in
the general track will continually grow in their levels of concern and willingness to act, their
initial high levels on these metrics could mean that these attitudes remain relatively stable over
time. Essentially, these students may already be at or near their ‘ceiling’ of concern and willing-
ness to act, leaving little room for significant further growth due to educational influences.

Tracking and climate change education in Finland

In Finland, compulsory education spans school years 1 to 9, with the first six years featuring
uniform content. The last three years allow subject choice, but core subjects and contents are
standardized by national regulations (Finlex 628, 1998, §2; Finnish National Agency for Education
2014). Student distribution is residence-based, ensuring diverse school populations. Finland’s
PISA 2018 results revealed an inclusive education system, with high and disadvantaged achievers
commonly attending the same schools (OECD 2020). This egalitarian system provides an ideal
setting to investigate how tracking influences climate change attitudes.

Nature protection and environmental concerns were part of the Finnish core curriculum
already in 1985 (Finnish National Board of Education 1985) and the term ‘sustainable develop-
ment’ first appeared in the comprehensive education core curriculum in 2004 (Zilliacus and
Wolff 2022). In the most recent National Core Curriculum for Basic Education 2014, sustainability
is presented as a core aim of education (Finnish National Board of Education 2014; Vitikka,
Krokfors, and Rikabi 2016). Furthermore, the concept of ecosocial education (‘ekososiaalinen
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sivistys’) was formally incorporated into the guiding values of comprehensive schools in 2014
and general upper secondary schools in 2015. As outlined by the Finnish National Agency for
Education (2014), the objective of ecosocial education is multi-dimensional. It aims to foster
recognition of the necessity for an eco-social civilization and sustainable development, and to
guide students toward adopting a sustainable lifestyle. Importantly, this sustainable lifestyle is
not confined solely to ecological considerations; it also encompasses economic, social, and
cultural dimensions. The goals of ecosocial education aligns with the broader aims of basic
education: namely, to encourage active participation in civil society. Schools act as ‘mini soci-
eties, offering a platform for students to not only learn about civic responsibilities and global
challenges but also to engage critically with these issues. The aim is to provide students with
opportunities to move beyond mere factual understanding, to let them engage practically and
critically with significant matters like climate change (Finnish National Agency for Education
2014, 2019).

At the end of comprehensive school (age 15-16), adolescents must apply for post-comprehensive
education, mandatory until age 18 or upon obtaining an upper secondary qualification (Ministry
of Education and Culture 2023). The two most popular post-comprehensive programs are general
upper secondary education and vocational education. General education imparts broad knowl-
edge for further studies, while vocational education enhances vocational skills and competences
needed in society (Ministry of Education and Culture 2023).

While climate education themes are similar in both the vocational and general tracks, the
volume of mandatory climate-related education varies significantly. Whereas general track
includes several mandatory courses that address climate change and sustainability issues (e.g.
in geography, biology, physics, and philosophy) (Finnish National Agency for Education 2019),
the climate-related mandatory education in the vocational track is limited to only a few courses
(Finnish National Agency for Education 2024). These differences in the scope of climate-related
teaching provide reasons to assume that students in the general track are more likely to attain
greater climate literacy than their peers in the vocational track. Moreover, students in the
general track likely receive more climate-related information and engagement opportunities,
enhancing their involvement with the issue. In general, it could be assumed that the general
track offers more climate-related information and science literacy skills (Eurydice 2023), con-
sequently leading to increased concern and willingness to act (see e.g. Kolenaty, Kroufek, and
Cincera 2022).

Bringing these points together, there is compelling evidence that climate change education
fosters pro-environmental attitudes (see e.g. Duarte, Escario, and Sanagustin 2017; Kolenaty,
Kroufek, and Cin¢era 2022). Given that there is more mandatory climate education in general
track, it is likely that students in general track will become increasingly concerned about climate
change and more willing to engage in mitigation efforts. Furthermore, students with better
science literacy skills, who are already more likely to be concerned, are more inclined to choose
the general track that is the main gateway to tertiary education. This suggests the general track
attracts adolescents already concerned about climate change, fostering an environment for
mutual reinforcement of pro-environmental attitudes. Finally, since the educational focus in
general track leans more towards scientific literacy skills compared to the often more practical
vocational track, it seems plausible that enhanced scientific literacy could translate into stronger
climate change concern and a greater willingness to act. In contrast, students in vocational
schooling receive less information on climate change and may find themselves among peers
less interested in the issue.

To investigate whether the assumptions presented above are true, we test the following
hypotheses:

H1a: Students who chose the general track had higher levels of concern about climate change from the
start (i.e. while in secondary school) compared to their peers who chose the vocational track.



6 (&) S.VADENETAL.

H1b: Students who chose the general track developed higher levels of concern about climate change over
time compared to their peers in vocational schools.

H2a: Students who chose the general track exhibited greater willingness to act on climate change issues
from the start (i.e. while in secondary school) compared to their peers who chose the vocational track.

H2b: Students who chose the general track developed greater willingness to act on climate change issues
over time compared to their peers who chose the vocational track.

Data, variables and method
Data

Our empirical analysis is based on survey data from the Finnish Adolescents’ Political
Engagement Panel (FAPEP) consisting of data from two time points, right before and after
tracking. The first survey was conducted between December 2020 and May 2021 among
15-16-year-old 9th grade students in their final year of comprehensive school (n=5,250). The
data include students from 37 municipalities, 80 schools, and 379 classes throughout Finland.

Participating schools and municipalities were selected using strategic cluster sampling. At least
one large and one small or mid-sized municipality was chosen from every parliamentary constit-
uency (excluding Helsinki'). After this, research permits were obtained from the municipal author-
ities. To minimize potential biases, schools in larger municipalities were selected from areas
representing various socio-economic backgrounds, using postal code-level data from the Statistics
of Finland. About one-third of the contacted schools declined to participate, but when possible,
alternative schools with similar characteristics were sought. Due to the Covid-19 pandemic, some
classes and/or students transitioned to on/off remote learning, and researchers were not allowed
to visit schools. Thus, the survey was most reliably administered electronically.

Students typically completed the electronic survey during their social studies class. Prior to
taking the survey, teachers showed students a five-minute video introducing the study and
explaining how to participate and that participation was voluntary. The video was specifically
designed to engage adolescent respondents. In Finland, minors who have turned fifteen can
decide on their participation in a study without separate consent from a parent or carer. However,
teachers informed students’ parents about the study approximately one week before the students
took the survey, and the parents had the opportunity to prevent their child’s participation in
the research.?2 When entering the electronic survey, students were again provided with infor-
mation on the first page about the purpose of the study, how their personal data would be
processed, and that participation was voluntary. Informed consent was obtained from all par-
ticipants, with consent being considered given upon their voluntary completion of the survey.
Students who did not want to participate in the research and those who finished the survey
before the end of class were given extra assignments related to politics and democracy.

The second survey was conducted two years later, in spring 2023. By then, the respondents
were 17-18years old and had selected an educational track after completing comprehensive
school. All respondents who had provided their contact information during the first wave were
contacted and asked to complete an online survey. In total, 1,331 adolescents participated in
both surveys. Of these, 74% were enrolled in the general track, 20% in the vocational track,
4% had opted for the dual track, and 2% were in a different situation.

Variables

The two dependent variables in this study include climate change concern and willingness to mit-
igate climate change. Concern is measured using the statement: ‘To what extent do you agree or
disagree with the following statements?: | am worried about the consequences of climate change.
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Willingness is assessed through: ‘I want to mitigate the consequences of climate change with my
own actions. Response categories are: 1=Strongly agree, 2=Agree to some extent, 3=Neither agree
nor disagree, 4=Disagree to some extent, 5=Strongly disagree. The responses are recoded to range
from strongly disagree (1) to strongly agree (5) so that higher values indicate greater concern and
greater mitigation. Descriptive statistics for the variables used are presented in Table 1.

Similar operationalizations for climate change concern have been applied in prior research
(e.g. Stevenson, Peterson, and Bondell 2019; Ojala 2012). For studying willingness to act, other
approaches involve breaking down specific activities (e.g. ‘shorter showers, ‘buying fewer com-
modities’) and gauging respondents’ willingness for each (Ambusaidi et al. 2012; Brody, Grover,
and Vedlitz 2012; Fortner et al. 2000; Hermans and Korhonen 2017). While detailing actions
provides more detailed insights, it is impractical to cover all potential acts in a survey. Furthermore,
including traditional forms of citizenship action might be problematic when studying adoles-
cents, as these may not reflect their typical participation (Suni et al. 2018). Thus, the chosen
broad operationalization of willingness to mitigate aligns with the research goal of understanding
general climate attitudes and influencing factors.

Our main independent variable is educational track, which is a binary variable coded 0 for
general track and coded 1 for vocational track. As a metric for time, we include a time dummy
coded 0 for Wave 1 (comprehensive school) and coded 1 for Wave 2 (post-comprehensive
school). The main effect estimate of the time dummy indicates the increase (or decrease) in
the dependent variable from wave 1 to wave 2 when all the independent variables are zero.
To examine differences across educational tracks, we include an interaction term between the
time dummy and the educational track variable. This allows us to assess whether concern about
climate change and willingness to mitigate it increase more among vocational track students
compared to those in the general track. In the interaction models, the main effect of time
represents the slope for general track students, while the interaction term captures how the
slope for vocational track students differs from that of general track students.

The models incorporate several control variables recognized as significant predictors of climate
change attitudes in prior research. It is possible to include both time-invariant and time-varying
covariates to explain within- and between-person variability. The time-invariant variables include
gender, family background (measured by highest level of parental education) and school lan-
guage. The data contains an oversample of students from the Swedish-speaking minority in
Finland (approximately 20% of the sample), who predominantly attend Swedish-speaking schools.
The time-variant control variables are political interest, influence of friends and media (measured
by the frequency of discussing political matters with friends and the frequency of media use),
and urban-rural locality.

Table 1. Descriptive statistics.

Wave 1 Wave 2
Mean SD Mean SD
Climate change concern (1-5) 4.16 1.04 4.11 1.14
Willingness to mitigate climate change (1-5) 4.1 1.00 4.21 0.94
Vocational track (0/1) 0.80 0.40 0.80 0.40
Wave 2 (0/1) 0.50 0.50 0.50 0.50
Female (0/1) 0.65 0.48 0.65 0.48
Swedish (0/1) 0.20 0.40 0.20 0.40
Political interest (1-4) 2.49 0.85 2.50 0.75
Discuss with friends (1-4) 2.28 0.96 2.35 1.01
Media use (1-4) 2.43 1.03 2.81 0.98
University education (0/1) 0.68 0.47 0.68 0.47

Municipality size (1-5) 3.00 1.25 2.95 1.27
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Model

To model individual differences in change over time, we use random-intercept proportional-odds
(or ordered logistic) regression models for several reasons (see Feldman, Masyn, and Conger 2009;
Raudenbush 2002; Skrondal and Rabe-Hesketh 2004). First, given that each dependent variable is
measured on an ordinal scale, and we cannot assume that the categories are evenly spaced,
proportional-odds regression for ordered categorical outcomes is the appropriate choice as opposed
to traditional continuous-data models. The ordinal dependent variable is represented by j=1, 2,
... j categories. Each estimated ordered logit coefficient represents the average change in the
dependent variable in the ordered log-odds scale for a one unit increase in the independent
variable, while the other variables in the model are held constant. The proportional odds assump-
tion, also known as the parallel regression assumption, is a key assumption in ordinal logistic
regression models. This assumption states that the effect of independent variables on the cumulative
odds of being in a higher category versus a lower category is constant across all levels of the
ordinal dependent variable. In other words, the assumption implies that the relationship between
the independent variables and the outcome remains consistent across different ordered categories.
Second, most observations fall into in the two highest categories: 84% for the first and 58% for
the second dependent variable. Consequently, we refrain from treating our data as continuous
and normally distributed, opting instead for ordered logistic regression. Third, as we have collected
data from the same individuals on two separate occasions, a natural correlation exists between
the data points. This correlation may lead to underestimating the standard errors. To address this,
we utilize random-intercept models to account for the hierarchical or nested data structure. Repeated
measurements (Level 1) are nested within students (Level 2). We also include municipality fixed
effects (measured at wave 1) to pick up unobserved time-invariant factors at that level.

The random-intercept proportional-odds model used to predict the ordinal response variable
y; with s ordinal categories can be expressed as:

logit{Pr(y,j >s|x;, j)} = BoXy; + BsXsy + BaXyXsy o BoXy i +65 K,

The model estimates the cumulative probability that a response is in a higher category than
s. In the regression equation, x,; represents vocational track for students j, Xy; represents wave
2, and X, represents the k number of control variables which are either time-varying or
time-invariant. S, is the difference between vocational track and general track, 3, is the slope
of time for general track, and f3, is the difference in the slopes of time between vocational and
general tracks. ¢; is the student-specific random intercept and «, are s—1 category-specific
categories (or thresholds).

Data is weighted in the first wave to account for municipality size and school language. For
the second wave, a non-response weight, which accounts for unit non-response by gender,
language, and municipality, was calculated and applied together with the Wave 1 weight (see
Vandecasteele and Debels 2006). The analyzed sample is limited to adolescents with complete
data of both waves and all variables.

Results

Table 2 reports the estimates from the mixed-effects ordered logistic regression models pre-
dicting climate change concern. Model 1 only includes educational track, the wave dummy,
and the interaction between the two. The coefficient for Vocational track tells us that the starting
value (at Wave 1) is considerably lower in this category compared to those who later pursued
the general track. The ordered log-odds of being in a climate concern category decreases by
3.84. The coefficient for the time dummy, Wave 2, is 0.18 and statistically insignificant whereby
those who tracked into general school did not develop greater climate change concern over
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Table 2. Mixed-effects ordered logistic regression models predicting climate change concern.

Climate change concern

Model 1 Model 2 Model 3 Model 4
Fixed effects
Vocational track’ -3.46 (0.51)** -2.48 (0.48)** -2.20 (0.48)** -1.88 (0.49)**
Wave 2? 0.18 (0.11) 0.20 (0.12) 0.17 (0.12) 0.02 (0.13)
Vocational track x Wave 2 -0.98 (0.24)** -1.02 (0.24)** -1.03 (0.24)** -0.92 (0.24)**
Female3 — 456 (0.36)** 472 (0.36)** 497 (0.37)**
Swedish* — -3.08 (1.34)* -3.03 (1.36)* -3.15 (1.35)*
University education® — 1.20 (0.36)** 1.11 (0.35)** 1.10 (0.36)**
Rural population centre® — -0.22 (0.45) -0.22 (0.44) 0.30 (0.46)
City/town suburb® — -0.90 (0.45)* -0.84 (0.45) -0.79 (0.45)
Centre of a smaller town® — 0.19 (0.45) 0.06 (0.45) 0.36 (0.46)
Centre of a large town® — 0.46 (0.53) 0.56 (0.52) 0.60 (0.53)
Hardly interested in politics’ — — 1.22 (0.24)** 0.75 (0.26)**
Quite interested in politics’ — — 2.03 (0.28)** 1.20 (0.31)**
Very interested in politics® — — 2.80 (0.39)** 1.70 (0.43)**
Discuss monthly with friends® — — — 1.43 (0.20)**
Discuss weekly with friends® — — — 1.88 (0.23)**
Discuss daily with friends® — — — 2.31 (0.31)**
Monthly media use® — — — 0.26 (0.23)
Weekly media use® — — — 0.50 (0.26)
Daily media use® — — — 0.38 (0.32)
Cut point 1 -10.58 (1.52) -9.64 (2.00) -6.91 (2.05) -6.91 (2.05)
Cut point 2 -7.20 (1.51) -6.24 (1.99) -3.42 (2.05) -3.42 (2.05)
Cut point 3 -4.24 (1.50) -3.27 (1.98) -0.36 (2.04) -0.36 (2.04)
Cut point 4 0.61 (1.49) 1.63 (1.98) 4.74 (2.04) 4.74 (2.04)
Random effects
Individual (Level 2) 37.64 (3.28) 32,51 (2.78) 31.93 (2.72) 33.89 (2.93)
Municipalities 37 37 37 37
Individuals 1126 1126 1119 1126
Observations 2252 2252 2252 2252

' Ref. cat.= General track.

2 Ref. cat.= Wave 1.

3 Ref. cat.= Male.

4 Ref. cat.= Finnish.

5 Ref. cat.= Non-university education.
6 Ref. cat.= Rural area.

7 Ref. cat.= Not at all interested.

8 Ref. cat.= Never/seldom.

* p<0.01.

* p<0.05.

time, while the negative and significant coefficient for the interaction term Vocational track x Wave
2 (-0.98, p<0.01) indicates a decrease in climate change concern among those who chose the
vocational track.

Model 2 introduces four control variables: gender, language, parental education, and munici-
pality size. The starting value difference between those opting for the general track and vocational
track is substantially smaller, while the coefficients for Wave 2 and the interaction term are similar
to those in the previous model. Model 3 adds political interest and there is a further reduction
in the gap between the starting values among those who enrolled in different educational tracks.
Model 4, finally, controls additionally for socialization agents (peer discussion and media use). The
gap in the starting values is further reduced. The coefficient for Wave 2 is almost zero, whereby
there is virtually no change in climate change concern among those who made the decision to
pursue the general track. The interaction term coefficient, though reduced, still indicates a signif-
icant decline in climate change concern over time for vocational track attendees.

For clarity, average predictive margins are plotted in Figures 1-4, showing both the starting
values and development over time. The average predictive margins (expressed as percentages)
are calculated across the five levels of the ordinal dependent variable climate change concern
at Wave 1 and Wave 2. Note, under the proportional odds assumption, a single coefficient was
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Figure 1. Predicted climate change concern at waves 1 and 2 among students who chose the vocational track: without
controls based on Model 1.

Figure 2. Predicted climate change concern at waves 1 and 2 among students who chose the general track: without
controls based on Model 1.
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Figure 3. Predicted climate change concern at waves 1 and 2 among students who chose the vocational track: with controls
based on Model 4.

Figure 4. Predicted climate change concern at waves 1 and 2 among students who chose the general track: with controls
based on Model 4.
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Table 3. Mixed-effects ordered logistic regression models predicting willingness to mitigate climate change.

Climate change concern

Model 5 Model 6 Model 7 Model 8
Fixed effects
Vocational track’ -3.54 (0.46) ** -2.59 (0.43) ** -2.41 (0.43) ** -2.39 (0.43) **
Wave 2? 0.75 (0.11) ** 0.78 (0.11) ** 0.76 (0.12) ** 0.49 (0.12) **
Vocational track x Wave -0.58 (0.24) * -0.57 (0.24) * -0.60 (0.24) * -0.34 (0.24)
2
Female3 — 4.53 (0.32) ** 464 (0.32) ** 4.75 (0.32) **
Swedish* — -3.90 (1.09) ** -3.85 (1.09) ** -3.81 (1.10) **
University education® — 1.04 (0.32) ** 0.98 (0.32) ** 0.96 (0.32) **
Rural population — -0.38 (0.43) -0.38 (0.43) -0.18 (0.44)
centre®
City/town suburb® — -0.57 (0.43) -0.55 (0.43) -0.51 (0.43)
Centre of a smaller — -0.78 (0.42) -0.84 (0.42) * -0.65 (0.42)
town®
Centre of a large town® — -0.30 (0.49) -0.27 (0.49) -0.30 (0.49)
Hardly interested in — — 1.19 (0.24) ** 0.65 (0.25) **
politics”
Quite interested in — — 143 (0.27) ** 0.45 (0.31)
politics”
Very interested in — — 1.99 (0.38) ** 0.72 (0.42)
politics®
Discuss monthly with — — — 0.56 (0.20) **
friends®
Discuss weekly with — — — 048 (0.23) *
friends®
Discuss daily with — — — 1.03 (0.30) **
friends®
Monthly media use® — — — 0.83 (0.24) **
Weekly media use® — — — 1.38 (0.26) **
Daily media use® — — — 1.58 (0.31) **
Cut point 1 -10.64 (1.44) -11.13 (1.74) -9.76 (1.76) -9.14 (1.76)
Cut point 2 -8.22 (1.42) -8.70 (1.73) -7.32 (1.75) -6.66 (1.75)
Cut point 3 -4.09 (1.41) -4.53 (1.72) -3.13 (1.74) -2.43 (1.74)
Cut point 4 1.56 (1.41) 1.15 (1.71) 2.60 (1.73) 3.39 (1.74)
Random effects
Individual (Level 2) 28.30 (2.30) 22.34 (1.76) 22.33 (1.75) 22.82 (1.80)
Municipalities 37 37 37 37
Individuals 1119 1119 1119 1119
Observations 2238 2238 2238 2238

' Ref. cat.= General track.

2 Ref. cat.= Wave 1.

3 Ref. cat.= Male.

4 Ref. cat.= Finnish.

5 Ref. cat.= Non-university education.
6 Ref. cat.= Rural area.

7 Ref. cat.= Not at all interested.

8 Ref. cat.= Never/seldom.

** p<0.01.

* p<0.05.

estimated for each predictor in Table 2. When interpreting the average predictive margins,
overlap between two associated confidence intervals in the figures should not be used for
formal significance testing (Schenker and Gentleman 2001). Instead, we should rely on the
standard method of testing significance, here whether the coefficient for the interaction reported
above is statistically significant. Figures 1-2 are based on Model 1 without controls and Figures
3-4 based on Model 4 with all the controls.

We can confirm Hypothesis 1a, which stated that students who chose the general track had
higher initial concern about climate change from the start (i.e. while in comprehensive school)
compared to their peers who selected the vocational track. Hypothesis 1b is partly confirmed.
Students who chose the general track did not develop higher levels of concern about climate
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Figure 5. Predicted willingness to mitigate climate change at waves 1 and 2 among students who chose the vocational
track: without controls based on Model 5.

Figure 6. Predicted willingness to mitigate climate change at waves 1 and 2 among students who chose the general track:
without controls based on Model 5.
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Figure 7. Predicted willingness to mitigate climate change at waves 1 and 2 among students who chose the vocational
track: with controls based on Model 8.

Figure 8. Predicted willingness to mitigate climate change at waves 1 and 2 among students who chose the general track:
with controls based on Model 8.
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change over time, as they appear to have remained at a similar level when controlling for other
variables. However, since the interaction coefficient (Vocational track x Wave 2) is statistically
significant, the gap in climate concern widened. In Figure 3, we see that students in vocational
school developed less climate change concern (the proportion of those responding ‘completely
agree’ decreases by over five percentage points, while the slopes for ‘completely disagree),
‘somewhat disagree, and ‘neither agree nor disagree’ are inclined upwards).

In Table 3, willingness to mitigate climate change is the dependent variable. Here we also see
that there is a difference in starting values as the negative coefficient for Vocational track is sub-
stantially and statistically significant. The gap in starting values decreases as we introduce the
control variables in sequential steps but remains substantially and statistically significant. The wave
dummy is statistically significant in all four models (Models 5-8), indicating that those in general
track developed greater willingness to mitigate climate change. The largest reduction in the
coefficient for Wave 2 occurs in Model 8 when we also control for socialization agents, but it
remains significant showing that the willingness to mitigate climate change increased over time
in the general track group. While the coefficient for Vocational track x Time 2 is negative and sig-
nificant in Models 5-7, indicating that vocational track attendees developed less willingness to
mitigate climate change relative to those who enrolled in the general track, the trajectories do
not significantly differ in Model 8 when also controlling for discussing with friends and media use.

The trajectories for the different response categories are plotted in Figures 5, 6 (without
controls) and Figures 7, 8 (with controls). Based on full model estimates (see trajectories in
Figures 7, 8), we can confirm Hypothesis 2a: students who chose the general track exhibited
greater willingness to act on climate change issues from the start (i.e. while in comprehensive)
compared to their peers who attended vocational school. We find no conclusive support for
Hypothesis 2b. Although general track students developed greater willingness to act on climate
change issues over time, the trajectory did not differ significantly from vocational track students
(i.e. the interaction Vocational track x Wave 2 is statistically insignificant in Model 8).

Conclusions and discussion

This study on Finnish adolescents first showed that the reported levels of climate change con-
cern and willingness to mitigate climate change differ between vocational and general track
students. By the end of comprehensive school, there were already notable disparities between
students who later pursued different educational tracks, with students opting for the general
track showing greater concern and willingness to act on climate change early on. Over the
two-year tracking period, vocational track students became less concerned, while general track
students maintained their concern. Furthermore, while the more parsimonious statistical models
showed that general track students developed greater willingness to mitigate climate change
than vocational track students, the introduction of more control variables (i.e. discussing with
friends and media use) showed that the trajectories did not significantly differ.

We are not aware of other studies that use panel data to monitor the development of climate
change attitudes along different educational tracks, but our results can be compared to other
studies on schools’ impact on climate change attitudes. Prior research highlight how information
and especially participatory education methods can increase pro-environmental attitudes (see
Stevenson et al. 2014;Rousell and Cutter-Mackenzie-Knowles 2020). Our findings align with this,
suggesting that the lack of educational content or social support in vocational tracks may lead
to a decline in climate concern. However, in contrast to previous studies, we found no link
between educational track and willingness to mitigate, despite the significant differences in
climate education between the tracks. This could be attributed to the well-established finding
in climate attitude research that knowledge and environmental awareness do not seamlessly
transform into climate friendly action (see e.g. Kollmuss and Agyeman 2002; Stevenson et al.
2014). It is possible that the educational content in both tracks is insufficient in influencing
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deeper psychological factors, such as worldviews, identity, and values, which may have a stronger
impact than the education itself. Furthermore, it should be noted that since the level of will-
ingness to mitigate among students choosing the general track is high already, there could be
a minor ceiling effect (see e.g. Neundorf, Niemi, and Smets 2016), where the already substantial
level of willingness is getting increasingly difficult to amplify.

It is also possible that there is indeed an increase in willingness to mitigate climate change
among general track students, that is driven by interactions with politically active peers and
more frequent engagement with the media, rather than the educational content itself. This
speculation arises from our finding that, while attending the general track initially boosted
willingness to mitigate, the effect diminished when factors like discussions with friends and
media use were accounted for. This finding highlights how schools’ impact on climate attitudes
extends beyond having eco-conscious curricula and good teachers, involving also the social
interactions with peers and the encouragement to follow the news. Although we are unable
to distinguish the impact between educational supply and the social milieu within educational
setting, these findings emphasize the need for further research to understand how various
aspects of the school environment shape climate change attitudes.

There are some limitations to this study. Firstly, the data was gathered during the Covid-19
pandemic, which may have influenced the respondents’ answers, raising pandemic-related concerns
to the forefront. Secondly, the dependent variables used in this study are rather basic, capturing
only the overall level of concern and willingness to mitigate. It is important to recognize that the
influence of educational tracks may have two distinct aspects: one, the quantitative level of climate
concern and readiness to engage in mitigation efforts, and two, the qualitative differences in the
specific issues that adolescents in various educational tracks worry about and how they choose
to participate. Therefore, we encourage further research using more refined indicators to provide
a clearer understanding of how educational tracks impact both the quantitative levels of concern
and willingness to mitigate, as well as the qualitative nature of climate-related concerns and actions.
Third, this study cannot separate the effects of educational supply, socioeconomically stratified
selection to different tracks and the school’s social environment on the development of adolescents’
climate change attitudes. Furter studies with more detailed datasets are needed to gain a more
nuanced understanding of the interplay between these drivers of climate attitude differentiation.

The findings have several important implications. Recognizing educational pathways as a
potential driver of divisions in climate attitudes, it is crucial to consider this when refining
curricula to prevent further polarization of climate issues along educational and socioeconomic
lines. Climate education should be integrated equitably across all tracks and tailored educational
approaches linking climate concepts to students’ future professions could enhance relevance
and engagement. Future research should explore how tracking reinforces societal roles, poten-
tially perpetuating divides in environmental leadership and advocacy. This is essential for fostering
broad support for climate policies and maintaining societal cohesion. Furthermore, the impact
of different educational pathways should be carefully considered in all countries where tracking
takes place but especially in countries where tracking starts at an even earlier stage than in
Finland. It is important to provide all children, adolescents, and young adults — regardless of
their educational background - with the tools and support needed to engage in climate-related
efforts and cope with the uncertainties brought by climate change.

Notes

1. The city of Helsinki was excluded because the city would have required a written consent from each
student’s parent, which we did not have the resources to collect.

2. In Finland, research with human participants must comply with the guidelines of the Finnish National
Board on Research Integrity TENK. This research design did not include factors that would require an
ethical review.
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