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Abstract
This paper presents school climate assemblies, conceived as an innovative educational tool for the co-creation of climate 
change and sustainability solutions in educational institutions and communities. It describes an intervention research pro-
ject that builds on previous processes and experiences of climate citizen assemblies which have been organised in different 
countries across the world. School climate assemblies are conceived of as a tool that promotes the active engagement of 
pupils and their communities in co-creating climate change mitigation and adaptation strategies towards jointly defining 
innovative sustainability and climate change solutions. An intervention, piloted in five secondary schools in the Spanish 
region of Tarragona, is reported, presenting the main phases and steps followed. To test the effectiveness of the intervention, 
this paper outlines the policy climate change recommendations that emerged from the co-creation process to identify and 
agree on a set of actions to tackle climate change and sustainability challenges and the degree of student satisfaction with the 
intervention. A detailed methodology for organising school climate assemblies that can be replicated in other educational 
institutions, contexts and regions, is presented, enabling the widespread adoption of this innovative approach. The study 
emphasises the potential of co-creation methods in the educational context and underscores the critical role of education 
in fostering sustainability in citizens and empowering students to become active change agents in their local communities. 
The results lead to policy implications for integrating co-creation approaches into school curricula worldwide, aiming to 
empower students and drive sustainability action.
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Introduction

Education is a key agent in tackling the current sustainability 
challenges that societies are facing, due to its key mission of 
knowledge generation through teaching and student learning 
processes (Boeve-de Pauw and Van Petegem 2018; UNE-
SCO 2017). The Declaration of the United Nations Dec-
ade of Education for Sustainable Development (UNDESD, 
2005–2014) was a catalyst for the integration of Education 
for Sustainable Development (ESD) into all education lev-
els (UNESCO 2014). Also, the Global Action Programme, 
the UNDESD follow-up programme, focused on expand-
ing ESD by acknowledging the relevance of schooling and 
educators’ and students’ sustainability competencies. The 
United Nations 2030 Agenda for Sustainable Development, 
adopted by world leaders in 2015, also ratified education as 
fundamental in promoting more sustainable lifestyles and 
in developing sustainability competencies among individu-
als (United Nations 2015; UNESCO 2017). In this context, 
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the framework Education for Sustainable Development: 
Towards achieving the Sustainable Development Goals 
(SDGs) (ESD for 2030) has set up five priority action areas 
for the fruitful attainment of the 17 SDGs and the societal 
transformation required, including policy, learning environ-
ments, educators’ competencies, youth, and local commu-
nity action (UNESCO 2020).

Over the last years, national governments and supra-
national institutions have stressed the role of education in 
promoting a more just and inclusive transition of societies 
towards more sustainable patterns. In Europe, this has been 
reiterated in the European Green Deal communication, ech-
oed in the 2020 Commission communication on achieving 
the European Education Area and in the 2020 Commission 
communication on a European Skills Agenda for sustainable 
competitiveness, social fairness, and resilience (European 
Commission 2019, 2022). Therefore, education (formal, 
non-formal, and informal) is increasingly seen as a prin-
cipal agent for addressing present sustainability challenges 
(Rieckmann 2018; UNESCO 2014; United Nations 2012).

Individuals as part of society should be empowered to 
act sustainably in complex situations, which may require 
them to strike out in new directions, and to participate in 
socio-political processes, moving their societies towards 
sustainability (Sterling et al. 2017; Stibbe 2009). Thus ESD 
is conceived as a holistic and transformational education 
that addresses learning content and outcomes, pedagogy, 
and the learning environment. It requires whole institution 
approaches and the entire system, including the culture and 
ethos, operations, physical spaces, organisational structures, 
resource management and usage (i.e. energy, recycling, 
water and paper consumption), pedagogical approaches, cur-
riculum delivery, stakeholder collaboration, and partnerships 
with the local community (Evans et al. 2012; Mogren et al. 
2019; Symons 2008; Watson et al. 2013).

Transformative learning processes where innovative 
educational practices, critical thinking, and inter- and trans-
disciplinarity are promoted are fundamental (Barth 2015; 
Lotz-Sisitka et al. 2015). Existing literature in ESD asks 
for a pedagogy that focuses on action, participation, trans-
formation and autonomous learning and that encourages 
collaboration and problem-solving through learner-centred 
approaches, inter- and trans-disciplinary approaches and the 
linkage of formal, non-formal and informal learning set-
tings to promote sustainability competencies’ development 
(Brundiers et al. 2021; Rieckmann 2018; Sipos et al. 2008; 
Tilbury 2011). Thus, the active involvement of citizens and 
communities in climate and sustainability action provides 
unique learning opportunities for personal well-being, ful-
filment, and more sustainable lifestyles (Leicht et al. 2018). 
It enables citizens to be better informed, more autonomous 
and more active in addressing societal challenges such as 
climate change, sustainable development, and environmental 

protection to achieve the sustainable transformation of soci-
ety (Ardoin et al. 2023).

The active involvement of students in community-based 
learning and action through initiatives like service-learning 
programmes, education community projects, and partner-
ships that engage different stakeholders (from inside and 
outside academia) in real sustainability projects is crucial 
if it is to offer diverse perspectives and insights and nurture 
learning for sustainability (Anderson and Jacobson 2018; 
Östman et al. 2019; Taylor et al. 2019; UNESCO 2017). 
Previous research has underscored the key role that fami-
lies, communities, and local governments play in involving 
students and entire educational institutions in sustainabil-
ity efforts (Duarte et al. 2017; Evans et al. 2012; Symons 
2008). Empirical case studies from various countries have 
demonstrated the relevance of linking students’ experiences 
to sustainability issues and decision-making processes as 
a fundamental aspect in fostering transformative learning, 
which in turn cultivates more pro-environmental behav-
iours and attitudes (Green and Somerville 2015; Jucker and 
Mathar 2015; Mogren et al. 2019). Creating joint collabo-
rative and participatory initiatives and spaces between dif-
ferent community stakeholders can contribute to learning 
for sustainability, the belief in the ability to have a positive 
influence (self-efficacy) and the capacity to influence indi-
viduals’ actions and external sustainability actions (sense 
of agency) (Baldwin et al. 2023; Gimenes et al. 2019). To 
develop students’ action competence for sustainability, self-
efficacy and confidence in their competence, students need 
to experience active participation throughout the learning 
process and active engagement in decision-making processes 
in schools (Olsson et al. 2022). This involves learning from 
real, relevant and local sustainability challenges, where stu-
dents can contribute with solutions in cooperation with peers 
and other community stakeholders (Sinakou et al. 2019).

Existing research has documented examples and best 
practices in ESD, mainly related to the usage of student-cen-
tred teaching and learning methods such as service-learning 
and problem- and inquiry-based learning that contribute to 
the development of sustainability knowledge and compe-
tencies (Cebrián et al. 2020; Vesterinen and Ratinen 2023; 
Wiek et al. 2011). However, recent literature has stressed the 
need to develop more hybrid pedagogies that engage mul-
tiple voices and actors, thus enabling the creation of spaces 
that empower individuals in sustainability action and chal-
lenge existing values (Mulà et al. 2022; Lotz-Sisitka et al. 
2015; Olsson et al. 2022).

While the literature underlines the relevance of link-
ing sustainability learning to the local community, engag-
ing people in climate change and sustainability action, 
and developing participatory and co-creation processes to 
develop climate change and sustainability solutions and 
actions, the contributions and influence of these processes 
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have not been systematically studied and documented (Green 
and Somerville 2015; Symons 2008; Van Poeck et al. 2017; 
Font et al. 2021).

This paper presents an intervention research project that 
developed and tested a methodological approach to imple-
menting climate assemblies in schools. To test the effec-
tiveness of the intervention, this paper presents the climate 
change policy recommendations that emerged from the co-
creation process to identify and agree on a set of actions for 
tackling climate change and sustainability challenges and 
the degree of student satisfaction with the intervention. It 
is based on an empirical case implementing the designed 
school climate assembly methodology in five secondary 
schools in the Spanish region of Tarragona, in which 43 
school members and 586 students participated.

Climate assemblies

Citizen assemblies bring together a diverse group of people 
to reflect, discuss, and learn about an issue and reach a con-
sensus about actions and priorities (Grewin 2018). Citizen 
assemblies have been used in the United Kingdom (UK) and 
other countries, including Australia, Canada, and the USA, 
to tackle a range of complex issues and are often described 
in the literature as “mini-publics” (Stack and Griessler 
2022). This term implies that these assemblies are framed 
by a deliberative approach, with a diverse representation of 
the general public, providing information to its members 
on the political issue covered, in which members’ ideas and 
reasoning are taken seriously (Fung 2003).

In recent years, citizen assemblies focused on climate 
have gained momentum as participatory processes to pro-
mote broader democratic engagement in the search for 
solutions to climate change driven by ordinary citizens 
(Capstick et al. 2020). Since 2016, governments have pro-
moted numerous climate citizen assemblies, conceived as 
an innovative form of deliberative democracy for learning, 
deliberating, and making informed decisions to address cli-
mate change and promote sustainability (Stack and Griessler 
2022; Torney 2021). Between 20 and 150 people are brought 
together to deliberate and make informed decisions about 
local, regional, or national climate change and sustainabil-
ity actions and priorities. Members are randomly selected 
based on a profile that reflects the diversity of the popula-
tion, including demographic and attitudinal criteria (Boswell 
et al. 2022). After sharing ideas and opinions and listening 
to a series of experts and external speakers, the participants 
agree on a set of recommendations (Capstick et al. 2020).

Climate citizen assemblies have emerged as power-
ful instruments to promote broader democratic engage-
ment in the search for innovative solutions for sustain-
ability. In Europe, national citizen assemblies for climate 
have been organised in Ireland (2016–2018), France 

(2019–2020), the UK (2020), Scotland (2020–2021), 
Denmark (2020–2021), Germany (2021), Finland (2021), 
Austria (2022), and Spain (2022) (Elstub et al. 2021; Stack 
and Griessler 2022). France, Ireland, and the UK were 
pioneers in organising climate citizen assemblies to give 
voice to and involve a wide representation of citizens in 
proposing measures and recommendations for addressing 
climate change at a national scale (Climate Assembly UK 
2020; Torney 2021). In 2021, the Spanish Government 
also initiated its first climate assembly with the participa-
tion of 100 citizens representing the diversity of Spanish 
society. The citizen assembly for the climate is one of the 
priority lines of action of the Declaration on Climate and 
Environmental Emergency in Spain, enshrined in the Law 
on Climate Change and Energy Transition, and it opens 
a new path to reinforce public participation. It allows for 
sharing knowledge and identifying and debating proposals 
to advance urgent responses to climate change.

Climate assemblies held to date have been primar-
ily organised by governments or municipalities. In the 
EMPOCLIM project “Empowering the educational commu-
nity to adapt to climate change” and in the EDUCLIMAD 
project “School climate assemblies: co-creation of climate 
change mitigation and adaptation strategies and sustainabil-
ity competencies’ development”, we conducted and imple-
mented an intervention research project aimed at testing the 
effectiveness of school climate assemblies in practice in 
secondary education (EMPOCLIM) and the fifth and sixth 
grades of primary education (EDUCLIMAD). We analysed 
the policy climate change recommendations that emerge 
from the actions proposed by students during the assemblies, 
and determined the degree of student satisfaction with differ-
ent aspects of the school climate assemblies. In this paper, 
we present the intervention and methodological approach 
for both projects and provide the main outcomes of the pilot 
intervention in the EMPOCLIM project.

Materials and methods

The intervention research project

In this section, we outline the programme that was designed 
and implemented based on an intervention research design 
approach (Fraser and Galinsky 2010). We outline the school 
climate assembly programme developed and provide evi-
dence from the pilot project conducted with five second-
ary schools, according to the steps in intervention research, 
namely: (1) problem and programme theories, (2) pro-
gramme structures and processes, (3) research method, data 
collection, and analysis, (4) outcomes and effectiveness of 
the programme, and (5) dissemination actions and materials.



138	 Sustainability Science (2025) 20:135–153

Step 1: Problem and programme theories

To promote new ways of living and sustainable social prac-
tices, individuals and communities must be able to engage 
in transformative and community-based learning processes 
that promote environmental awareness and action and the 
acquisition of new knowledge and skills in sustainability 
(Brundiers et al. 2021). Evidence of the potential of chil-
dren and youth as change agents in their societies is evi-
dent through the emergence of youth-led social movements 
related to sustainability and climate change, such as Fridays 
for Future (Biasutti 2015; Deisenrieder et al. 2020). In this 
context, citizen science and community learning have gained 
recognition in recent years as strategies to advance scientific 
research in sustainability and increase citizens’ understand-
ing and awareness of climate change while fostering new 
knowledge and skills in sustainability (Cebrián et al. 2020; 
Fritz et al. 2019; Hsu et al. 2014).

Building on the processes and experiences of climate 
assemblies previously organised worldwide with citizens 
from the general public (Elstub et al. 2021; Torney 2021; 
Stack and Griessler 2022), this programme develops the 
steps and processes to organise school climate assemblies, 
conceived as an innovative educational activity that pro-
motes the active engagement of pupils and their communi-
ties in co-creating climate change mitigation and adaptation 
strategies towards jointly defining innovative sustainability 
and climate change solutions. The paper provides evidence 
of its effectiveness and programme dissemination actions.

Methodological approach to implement school climate 
assemblies

School climate assemblies aim to offer educational com-
munities a greater involvement and active participation in 
learning, deliberation, decision-making, and the search for 
solutions to deal with climate change and promote local and 
regional sustainability (Boqué Ciurana et al. 2023). The 
main goals of the school climate assembly are to:

•	 increase the knowledge and environmental awareness of 
the educational community (students, teachers, manage-
ment team, and families) and

•	 train and involve citizens in the achievement of SDG 13 
Climate Action and the development of action plans and 
political recommendations to address the SDGs at local 
and regional levels.

Based on existing climate citizen assemblies’ experi-
ences, school climate assemblies adopt a three-stage process 
of learning, deliberation, and decision-making, supported 
by a team of facilitators who guide participants throughout 
the process, ensuring that all voices are heard and everyone 

actively participates (Grewin 2018; Ferejohn 2008). School 
climate assemblies are designed so that participants can 
respond in their own words to reach an understanding or 
consensus about a topic (Eisenahuer and Nicholson, 2005; 
Newig et al. 2008). The phases typically involved in a school 
climate assembly are as follows.

•	 The learning phase includes preparatory materials and 
activities and the participation of experts in topics related 
to climate change and sustainability through presenta-
tions, group dynamics, and exercises, facilitated group 
debates, and expert panels or interactive conferences that 
provide different perspectives on the topic to help partici-
pants share, discuss, and debate ideas.

•	 The deliberation phase focuses on facilitating dialogue 
and debate among participants to share, co-create, and 
further develop their opinions and understandings with 
other members of the assembly. In this phase, experts 
become critical friends and facilitators of the process 
(Kember et al. 1997). Techniques that can be used in this 
phase include open plenary sessions, small group work, 
active learning, role-playing, or workshops for visualis-
ing different scenarios (Shared Future 2020).

•	 The decision-making phase involves engaging partici-
pants in developing joint and agreed-upon conclusions 
based on their learning, reflections, and discussions 
throughout the assembly to produce action plans with 
policy recommendations.

The tools and techniques used during the school cli-
mate assemblies should focus on participatory approaches, 
including tools such as participatory mapping, visualisation 
of alternative futures, use of the arts, active learning, role 
playing, or problem trees (Shared Future 2020).

Step 2: Programme structures and processes

This section presents the programme structures and pro-
cesses to implement school climate assemblies, providing 
evidence from a pilot project conducted with five secondary 
schools. This intervention research was developed under the 
EMPOCLIM project “Empowering the educational commu-
nity to adapt to climate change”, an initiative supported by 
the Provincial Council of Tarragona and Universitat Rovira i 
Virgili. The project took place between June 2021 and March 
2022 and was conducted as a pilot in one of the areas consid-
ered to have the most significant environmental and climate 
problems in the province of Tarragona (Spain): Camp de 
Tarragona. The city of Tarragona and its surroundings have 
a unique air quality situation as it is a dynamic region with 
the largest petrochemical industry in southern Europe and 
the second largest agglomeration of inhabitants in Catalo-
nia (482,000 inhabitants), coexisting with important tourist 
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and agricultural activities (Rovira et al. 2021; Peñuelas et al. 
2021). Its geographical location on the Mediterranean coast 
implies the recurring and increasingly frequent presence of 
extreme weather phenomena, such as heat waves, droughts 
and torrential rains, in some cases related to storms such as 
Gloria (Sanuy et al. 2021).

To address this complexity and find a balanced relation-
ship between social, environmental, and economic develop-
ment, we must promote citizen science and participatory 
processes that raise awareness and promote a deeper under-
standing while fostering new knowledge and skills in sus-
tainability (Cebrián et al. 2020; Fritz et al. 2019; Hsu et al. 
2014). For this reason, the EMPOCLIM project sought to 
offer educational communities a greater involvement and 
active participation in climate change challenges through 
the creation and piloting of school climate assemblies in 
five secondary schools in Camp de Tarragona. Schools were 
recruited through formal invitations sent via email and par-
ticipated voluntarily. The selection of schools was based on 
their geographical location and their willingness to partici-
pate in the project. Table 1 presents the location, number 
of teachers, school principals, and students involved in the 
assemblies and the student age, number of class groups, and 
grade per secondary school.

The school climate assemblies were organised per class 
group within each school, due to post-COVID-19 pandemic 
restrictions and organisational and logistic factors, and to 
allow the creation of fruitful discussions and deliberations 
amongst students. In this intervention research project, 
school climate assemblies were organised, facilitated, and 
guided by a group of experts in climate change and sustain-
ability from the university, with each class group inviting 
members of the educational community, social and envi-
ronmental entities and families and teachers to participate. 
Figure 1 presents a graphical representation of the phases, 
processes, and outcomes of the school climate assemblies 
implemented.

School climate assemblies included different phases 
according to the programme designed (see “Step 1: Prob-
lem and programme theories”). The assembly started with a 

presentation by the expert facilitation group focused on shar-
ing aims, the main environmental challenges in the region, 
and images that served as inspiration. In each class group, 
four working groups of between six and eight students were 
formed to work on a specific environmental challenge. Each 
working group focused on four critical themes: air, water, 
energy, and tourism. These environmental themes were iden-
tified as significant domains for action due to their direct 
relevance to climate change mitigation and adaptation efforts 
in the study area.

Learning phase

In the learning and reflection phase, a concept map was 
co-created on these environmental themes in small work-
ing groups with the support of experts, aiming to identify 
environmental challenges and issues the students thought 
existed at the neighbourhood, municipal, regional, or provin-
cial level, positive and negative aspects, and possible oppor-
tunities or actions to address them. Concept maps were used 
to develop the full potential of people and teams (de Reis 
et al. 2022) through collaborative thinking with hands and 
creativity, specifically using manual thinking material. This 
material facilitates the group’s creative work in the forma-
tion and organisation of ideas to co-create a concept map 
with socio-environmental challenges and problems and pos-
sible actions that youngsters perceive as priorities in their 
local environment, at an individual level, in their school, in 
the neighbourhood, town or city, and at a regional level. In 
this phase, participants engaged in group discussions, shared 
insights and jointly created a concept map, each focused on 
a specific environmental theme. Figure 2 shows illustrative 
images of this phase and the concept maps created by the 
students.

Deliberation phase

The deliberation phase focused on fostering a group discus-
sion and reaching a consensus within the working group on 
priority actions to finally list the ten actions chosen. In this 

Table 1   Schools participating in the school climate assembly pilot

Secondary 
school

Location Number of teachers 
and principals

Number of 
students

Student age, class groups, and grade

1 Cambrils 10 95 15 years old, three class groups of third-grade compulsory secondary education
2 Tarragona 8 125 15–16 years old, four class groups, two of third-grade and two of fourth-grade 

compulsory secondary education
3 Tarragona 7 93 16 years old, three class groups of fourth-grade compulsory secondary education
4 Tarragona 8 123 16 years old, three class groups of fourth-grade compulsory secondary education

18 years old, two class groups of upper secondary education
5 Vila-seca 10 150 16 years old, six class groups of fourth-grade compulsory secondary education

Total 43 586
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phase, the four working groups deliberated to collectively 
develop a decalogue of action measures aimed at addressing 
climate change impacts. Once group agreement was reached 
on the ten actions proposed, each group presented the work 
done and their action proposals to the rest of the class. Fig-
ure 3 shows examples of this phase and the process of reach-
ing consensus, group sharing and presentation.

Decision‑making phase

In the decision-making phase, individual prioritisation of 
the most relevant actions was reached through voting. Each 
student was given 12 stickers with which they voted for 

the three actions that were most relevant to them in each 
of the decalogues. Figure 4 shows examples of individual 
prioritisation and voting. Finally, to promote reflection on 
the actions that emerged and were most often voted for, the 
group class evaluated, reflected on and reached a consensus 
among the actions that emerged.

Step 3: Research method and data collection 
and analysis

To gather the outcomes from the school climate assem-
blies, a systematic process was followed to identify policy 
climate change recommendations that emerged from the 

Fig. 1   Diagram of phases, processes, and outcomes in school climate assemblies implemented

Fig. 2   Illustrative images of 
the learning phase and concept 
maps created by students
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intervention, based on the school climate assemblies and 
the students’ perceptions of them.

Concerning policy climate change recommendations, the 
decalogues from each class group in each school were col-
lected and analysed. The five actions most frequently voted 
for from each decalogue (four in each class group working 
on water, energy, tourism, and air) were selected and ana-
lysed in conjunction per school and grouped into policy cli-
mate change recommendations. Class group actions were tri-
angulated and merged with the actions from the other class 
groups in the school. The actions were grouped per main 
topics or areas of action, which allowed us to draw on key 
policy climate change recommendations to produce an indi-
vidual school report for each participating school. Individual 
school policy climate change recommendations were then 
merged, and a global report was produced and disseminated 
through various communication channels and shared with 
the local community, policymakers, and relevant stakehold-
ers (see “Step 5: Dissemination actions and materials”).

To determine the efficacy of the intervention and the 
degree of satisfaction with school climate assemblies, an ad 
hoc questionnaire with two main sections was designed and 

administered to 180 secondary education students after the 
intervention. In the first section, the students rated their level 
of agreement or disagreement regarding various aspects of 
the assemblies based on a five-point Likert scale where 1 is 
‘totally disagree’ and 5 is ‘totally agree’. The first section 
included 11 items assessing the aspects of achievement of 
assembly objectives (i1), meeting of expectations regarding 
assembly content (i2), positive evaluation of facilitators’ role 
and activity (i3), appropriateness of assembly duration for 
objectives and content (i4), appropriateness of the meth-
odology and session dynamics (i5), facilitation of active 
participation through the methodology used (i6), useful-
ness of the assembly in practice (i7), quality of the learning 
environment (i8), perceived usefulness of the assembly for 
education and learning (i9), motivation and interest gener-
ated by teachers and experts (i10), and encouragement and 
facilitation of attendee participation (i11). These items pro-
vide valuable insights into the students’ overall satisfaction 
with the school climate assemblies and their perception of 
the assemblies’ effectiveness in achieving their objectives. 
An overall final item asked students to rate and globally 
evaluate the school climate assembly as excellent, good, 

Fig. 3   Illustrative images of deliberation and group consensus phase

Fig. 4   Illustrative images of the decision-making phase
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average, deficient, or very poor. The second section of the 
questionnaire included three open-ended questions where 
students could express their opinions and improvement sug-
gestions, covering both positive and negative aspects of the 
intervention according to their perspective: (1) What was the 
best part of the school climate assembly? (2) What do you 
think could be improved? (3) What has the assembly brought 
you? Non-parametric descriptive statistics were used for the 
quantitative data analysis to determine overall satisfaction 
levels, while content analysis was used for qualitative data 
to identify recurring categories and patterns amongst par-
ticipants’ responses, which were then quantified according to 
the frequency of occurrence. The integration of quantitative 
and qualitative data provided a comprehensive understand-
ing of student perceptions.

Results

Step 4: Outcomes and effectiveness 
of the programme

This step includes the main results of the intervention 
concerning policy climate change recommendations that 
emerged from school climate assemblies and student satis-
faction and perception of the assembly process, which aimed 
at testing the effectiveness of school climate assemblies in 
real practice in five secondary schools.

First, the policy climate change recommendations and 
actions resulting from the contributions made and pri-
oritised by students during the school climate assemblies 
are outlined. The main results related to the efficacy of 
the intervention according to the degree of satisfaction of 

participating students with the school climate assemblies 
are then presented.

Policy climate change recommendations that emerged 
from the school climate assemblies

The policy recommendations that emerged from the analysis 
of the actions and proposals the students made are presented 
and conceptualised, including the actions that emerged and 
their frequency, and the number of times that the action was 
prioritised or voted for. The degree of concreteness of the 
contributions has been respected; for this reason, some pol-
icy recommendations or proposals may have a higher level 
of concreteness of action than others.

Policy Recommendation 1. Promote energy efficiency 
and  the  use of  renewable energies  This field of action 
refers to the use of renewable energies such as wind, solar, 
and tidal energy. It highlights the importance of making 
good use of the energies we have and actions aimed at 
reducing consumption and energy expenditure and avoid-
ing excess consumption. It includes the installation of solar 
panels, support for renewable energy companies, increased 
investment in renewable energy, use of rechargeable batter-
ies, natural light, and LED lights, and turning off household 
appliances when not in use. Table 2 presents the actions pro-
posed by the students forming this policy recommendation.

Policy Recommendation 2. Improve the  environmental 
management of  industries and  establish more mecha‑
nisms to  control atmospheric pollution, enhance research, 
and  promote sustainability in  the  industrial sector.  This 
area includes actions aimed at improving the environmental 

Table 2   Actions proposed 
and frequency: Policy 
Recommendation 1

Action Frequency 
number

Self-supply solar energy (e.g. solar panels) 305
Use renewable energies 260
Make good use of energy and reduce the consumption of electricity and heating (e.g. turn off 

household appliances not being used, reduce the use and consumption of light and electricity, 
use LED lights)

118

Use natural light 43
Put in more wind turbines 25
Support renewable energy companies 15
Buy rechargeable batteries 15
Invest in products that can make the house more sustainable 14
Reduce the use of nuclear power plants 14
Use tidal energy 14
Try not to make excessive use of non-renewable energies 14
Use less energy for technology 11
Invest more in renewable energy 10
Run factories with renewable energy 10
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management of industry. The actions proposed relate to the 
reduction of waste from industry, the establishment of more 
demanding legislation about sustainability, control meas-
ures and sanctions for the most polluting industries, and 
the promotion of the mandatory use of energy renewables 
in factories. Proposals include the improvement of filters, 
the manufacture of biodegradable and reusable materials, 
and research on the elimination of microplastics. A further 
proposal is reducing the use of fossil fuels and reducing and 
distancing intensive livestock farming from the population. 
Table 3 presents the actions proposed by the students form-
ing this policy recommendation.

Policy Recommendation 3. Promote sustainable mobil‑
ity  The students proposed actions aimed at promoting and 
enhancing sustainable mobility through the use of non-pol-
luting means of transport such as cycling or walking. They 
also emphasised the need to promote the use of public trans-
port and electric cars to reduce the use of polluting fuels, 
create bike lanes, and control transport associated with 
ships. Table 4 presents the actions proposed by the students 
forming this policy recommendation.

Policy Recommendation 4. Preserve, improve, and  expand 
green areas and natural spaces  This area of action refers to 
the need to develop measures to preserve and protect natural 
spaces and the creation and expansion of green areas, the 
planting of vegetation, ending deforestation, and improving 
the management of ecosystems. Table 5 presents the actions 
proposed by the students forming this policy recommenda-
tion.

Policy Recommendation 5. Reduce, recycle, and  reuse 
and promote conscious and sustainable consumption  The 
actions proposed by the students in this area refer to the 
3Rs (reduce, recycle, and reuse): the need to reduce the 
use and manufacture of plastic packaging, waste manage-

ment and the use of non-polluting products, the promotion 
of selective collection and reducing consumption and opt-
ing for local, natural and ecological products. A further 
proposal is the establishment of penalties to encourage 
recycling. Table  6 presents the actions proposed by the 
students forming this policy recommendation.

Table 3   Actions proposed 
and frequency: Policy 
Recommendation 2

Action Frequency 
number

Penalise industries that exceed pollution limits
Fine the most polluting industries

52

Pass stricter laws (e.g. use of polluting energies, use of water resources, coastal construction) 49
Control factory pollution
Increase control measures in factories

33

Reduce the burning and consumption of fossil fuels 17
Reduce waste from factories 16
Make the use of renewable energy mandatory in factories 14
Develop agricultural technologies 13
Improve factory filters 11
Reduce intensive livestock locations and move them away from the population 6
Increase the variety of production systems 5

Table 4   Actions proposed and frequency: Policy Recommendation 3

Action Frequency 
number

Use sustainable and non-polluting means of transport 
(bicycles, walking) more

227

Use public transportation more 168
Manufacture and use hybrid or electric cars 107
Reduce the use of polluting vehicles such as cars 39
Use electric and public vehicles 19
Build more parking lots 18
Expand public transport lines 12
Control the movements of ships 10
Enforce traffic regulations in the city 8
Build more bicycle paths 5

Table 5   Actions proposed and frequency: Policy Recommendation 4

Action Frequency 
number

Create more green areas 44
Protect and seed natural spaces 35
End deforestation 15
Create more nature in urban areas 13
Manage ecosystems better 10
Avoid use of fertilisers at home 5
Reduce the number of controlled fires 4
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Policy Recommendation 6. Manage and  use water bet‑
ter  This area refers to actions aimed at making good use of 
water and reducing its consumption through saving meas-
ures such as reducing shower time, turning off taps to use 
only the necessary amount of water, showering instead of 
bathing, putting regulators or reducers on taps, reusing 
rainwater for irrigation, creating tanks to use rainwater, and 
making communal use of water facilities.

Another proposal is the storage and use of water by con-
structing rainwater collection points and actions to ensure 
the preservation and non-pollution of rivers. Further propos-
als are to ensure the preservation and inhibit the pollution 
of waters, rivers, and seas, avoid waste dumping, reduce sea 
pollution, control ship accidents, avoid altering the courses 
of rivers, increase the sewerage system, improve infrastruc-
ture to avoid floods and overflows, use desalination plants, 
protect marine species, and regulate prices according to 

consumption. Table 7 presents the actions proposed by the 
students forming this policy recommendation.

Policy Recommendation 7. Increase environmental educa‑
tion and support for initiatives that promote environmental 
awareness  In this area, mechanisms should be established to 
raise awareness in society and promote environmental edu-
cation both inside and outside schools, promoting awareness 
campaigns and environmental awareness and sensitisation 
actions on issues such as the use of public transport, good 
use of energy, environmental volunteering and specific edu-
cational activities and programmes, informative talks, and 
guided tours and outings aimed at promoting action towards 
environmental sustainability. Also, mechanisms are needed 
to support NGOs or entities that work on environmental 
issues and promote care for the environment. A further need 
is subsidies for ecological projects that promote sustainabil-
ity and actions related to promoting changes in behaviours 
or habits concerning the collection of rubbish from the sea 
and the management of rubbish and the waste humans gen-
erate. Table 8 presents the actions proposed by the students 
forming this policy recommendation.

Policy Recommendation 8. Create sustainable cities 
and  communities  This area refers to actions related to 
providing better accessibility to work, working conditions 
and control of illegal work, promoting the establishment 
of stricter rules and regulations in the field of sustainabil-
ity, increasing investment in sustainability, and ensuring 
the creation of sustainable cities and communities. A fur-
ther proposal is to promote sustainable and local tourism 
and establish cleaning teams to improve people’s quality of 
life. Other actions proposed relate to increasing containers 
on the beaches, imposing sanctions or fines on people who 
leave waste on the beaches, increasing bins and prohibiting 

Table 6   Actions proposed and frequency: Policy Recommendation 5

Action Frequency 
number

Reduce, recycle, and reuse 153
Reduce the consumption of animal products 88
Reduce the manufacture and consumption of plastics
Investigate how to eliminate microplastics

81

Reduce unnecessary consumption 33
Penalise not recycling 29
Reduce the waste thrown into the sea 25
Manufacture and use biodegradable materials 24
Establish facilities for recycling (selective collection) 23
Provide more trash cans 20
Buy and consume local products (Km0) 9
Reduce the consumption of single-use products 7

Table 7   Actions proposed 
and frequency: Policy 
Recommendation 6

Action Frequency 
number

Make good use of water (e.g. shower instead of bathing, turn off the taps, install regulators) 277
Reduce sea pollution
Do not dump waste or chemical products into the sea or other waters

79

Take advantage of rainwater
Construct wells for the collection of rainwater

57

Improve water channelling infrastructure to avoid floods or overflows 24
Drink tap water 18
Do not alter the course of rivers 13
Control ship accidents 11
Do not throw waste into the toilet 11
Make use of desalination plants 9
Use water facilities communally (for example, swimming pools) 9
Maximise the use of non-potable water in productive activities 7
Establish exponential water usage prices 6
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construction projects with high environmental impact. Con-
cerning tourism, proposals are to promote cultural leisure 
and proximity tourism that makes use of local commerce, 
increase winter activities and family activities, spread inter-
esting tourist spaces, correctly size public services, improve 
the cleanliness of tourist sites, establish greater vigilance 
and control in nature and tourist areas, control noise pol-
lution, and develop other sectors in addition to the tertiary 
sector. A final proposal is to increase the budget for cultural 
activities, diversify and promote different tourist destina-
tions and rehabilitate historical spaces. Table 9 presents the 
actions proposed by the students forming this policy recom-
mendation.

Student satisfaction and perception with school climate 
assemblies

Regarding the efficacy of the intervention and participants’ 
degree of satisfaction, the results reveal favourable feedback 
from students on school climate assemblies, with a mean 

score of 4 out of 5 for all questionnaire items (see Fig. 5), 
which corresponds to agreeing with the statements for the 
11 evaluated items.

According to the results (Fig. 5), most students (64%) 
agreed or totally agreed that the assembly’s objectives were 
achieved (i1). Regarding content satisfaction, 68% agreed or 
totally agreed that the assembly content met their expecta-
tions (i2). Additionally, 78% positively evaluated the facili-
tators’ role and activity, rating this item as agree or totally 
agree (i3). Three-quarters (75%) considered the assembly 
duration adequate (i4) and 74% found the methodology 
and session dynamics used appropriate (i5). Concerning 
the facilitation of active participation due to the method-
ology used, 73% agreed or totally agreed (i6). The figure 
was 74% for the usefulness of the assembly in practice (i7) 
and 75% for the quality of the learning environment created 
(i8). Likewise, 73% agreed or totally agreed with the useful-
ness of the assemblies for their education and learning (i9), 
70% felt the teachers and experts motivated and generated 
interest (i10), and 76% agreed with the encouragement and 

Table 8   Actions proposed 
and frequency: Policy 
Recommendation 7

Action Frequency 
number

Raise awareness in society 56
Increase environmental education 38
Create environmental awareness campaigns (e.g. activities, outings, informative talks, guided 

tours, advertising campaigns)
32

Organise volunteering waste collection campaigns 38
Support NGOs 16
Encourage the use of public transport 13
Develop educational programmes based on equality, respect and diversity 4

Table 9   Actions proposed 
and frequency: Policy 
Recommendation 8

Action Frequency 
number

Increase family activities 82
Provide more containers on the beaches 58
Improve working conditions in the tourism sector 56
Provide more control and surveillance of tourist and natural sites 47
Establish penalties or fines for throwing waste on the ground and beaches 46
Further sustainable tourism 39
Promote local tourism 34
Create more cultural activities 26
Take care of local beaches and provide more cleaning in tourist places 22
Develop other sectors beyond the tertiary sector 12
Prohibit construction that alters the environment too much 11
Advertise interesting places to visit for tourists 10
Sell tourist cards for events (fewer tickets) 10
Consider the sizing of public services 7
Increase winter activities 7
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facilitation of attendee participation (i11). The most highly 
evaluated items relied on the positivity of the facilitator’s 
role and activity (i3) and the facilitation of attendee partici-
pation (i11). Aspects that could be improved referred to the 
perception of achievement of the assembly’s objectives (i1) 
and meeting content expectations (i2).

Students also answered three open-ended questions: What 
was the best part of the school climate assembly?, What 
do you think could be improved? What has the assembly 
brought you?. Collaboration and teamwork (27.6%) and 
dynamic methodology (23.6%) were identified by students 
as the best parts of the climate assembly (see Fig. 6). Other 
relevant aspects that were highly valued by the students were 
recreational and dynamic activity (10.6%), reflection and 
learning (10.6%), active participation, giving opinions and 
debate (9.8%), and all the activity (8.9%). Other interesting 
features but with less weight were the positive assessment of 
the facilitators’ role (4.9%) and the creativity and originality 
of the activities (4.1%).

Students also highlighted what they thought could be 
improved in the climate assembly (see Fig. 7). Over one-
third (37.5%) found nothing to improve. While 17.6% replied 
that it was aspects linked to the dynamic of the activities 
and 11.9% considered time management. Some students 
(8.8%) wanted an extended initial explanation of the activity 

(8.8%) and others (8.1%) wanted more time to participate 
and debate. The group dynamics and organisation (5.1%) 
and the methodology used (5.1%) could be improved in the 
opinions of some students. Participants also said changes 
might be made to the environmental action (2.9%) and activ-
ity materials (2.9%).

Regarding the aspects that the assembly brought them 
(see Fig. 8), 46.6% of the students reported new knowledge 
and learning and 36.3% said it was greater climate aware-
ness. Other important aspects, but with fewer answers were 
that students now had more information about the topic 
(4.8%), had learned creative ways of working (4.1%), had 
gained more interest in the topic (2.1%), and had improved 
their capacity for teamwork (1.4%).

Concerning the general evaluation of the school climate 
assembly by participating students, most participants gave 
an overall rating of good (44%) or excellent (30%). Only 3% 
rated the assembly as very poor, 4% as deficient, and 19% 
as average. Thus, 74% of the students participating in the 
assemblies provided a positive evaluation.

Step 5: Dissemination actions and materials

For dissemination of the programme findings and 
materials, several actions during and after the project 

Fig. 5   Student satisfaction concerning questionnaire items
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implementation were developed addressed to schools, 
educators, policymakers, the local community, and soci-
ety in general:

•	 Individual school reports were sent to each school and 
education community.

•	 A global report on school climate assemblies, including 
the policy climate change recommendations that emerged 
from the climate assemblies’ intervention, was sent to 
94 policymakers and organisations, including policy 

representatives from the municipalities and regional and 
governmental administrations.

•	 Educational resources and school climate assembly 
implementation guidelines were shared with all 1267 
secondary schools in Catalonia via email and accessible 
on the project website.

•	 A school climate assembly press release through the uni-
versity communication unit was sent to 62 media. Infor-
mation about the project appeared in 12 local, regional, 
and Catalan media and in interviews on three local and 

Fig. 6   Categories and percentages concerning students’ opinions of the best part of the assembly

Fig. 7   Categories and percentages concerning students’ opinions about aspects of the assemblies that could be improved
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regional radio channels to present the project and its out-
comes.

•	 In the final project outreach session, the process and 
results of the school climate assembly intervention were 
presented to policymakers, stakeholders, and the wider 
community.

•	 A session with one City Council was organised, in which 
a group of representative students from one participating 
secondary school shared and discussed the actions pro-
posed and the policy climate change recommendations 
with the mayor and councillors.

Discussion

The policy climate change recommendations emerging from 
the assemblies cover a diverse range of areas, from promot-
ing energy efficiency and sustainable mobility to improving 
environmental management in industries and advocating for 
sustainable cities and communities. The frequency analysis 
of proposed actions provides a quantitative dimension to 
the qualitative insights gathered during the assemblies. The 
detailed breakdown of policy recommendations, such as pro-
moting energy efficiency and the use of renewable energies, 
improving industrial environmental management, promoting 
sustainable mobility, preserving green areas, adopting the 
principles of ‘reduce, recycle, and reuse’, managing water 
efficiently, and enhancing environmental education, show-
cases the breadth of perspectives and priorities among the 
students.

The main contribution of this paper is the description of 
an intervention research project proposing a methodologi-
cal approach to implementing school climate assemblies in 
schools, adapted from deliberative democratic processes and 
previously organised climate assemblies with the general 
public and adult citizens (Elstub et al. 2021; Torney 2021; 
Stack and Griessler 2022). It outlines the phases and steps 
for applying school climate assemblies, also informed by 
co-creation methodologies and materials previously used in 
other fields, such as climate services (Font et al. 2021). The 
methodology employed in the project, involving the creation 
of concept maps and a structured process of deliberation 
and consensus-building, reflects a thoughtful and inclu-
sive approach. The visual representation of concept maps 
provides a clear overview of the collaborative efforts and 
the identified areas of concern by students. The assembly 
phases, including group deliberation, individual prioritisa-
tion through voting, and the analysis of the most popular 
actions, contribute to a well-rounded exploration of potential 
solutions. The emphasis on actionable items, translated into 
policy climate change recommendations, reflects a practical 
and outcome-oriented approach.

Innovative forms of deliberative democracy are gaining 
traction in governing responses to climate change in Europe 
and beyond (Torney 2021). With this study, we wanted to 
expand this fact, so our methodology, based on qualitative 
information, builds on co-creation, deliberation, and reach-
ing consensus amongst students to jointly define the main 
sustainability challenges in their local environment, school, 
municipality and region, and co-create and prioritise pos-
sible solutions. By using a qualitative method, we engage 

Fig. 8   Categories and percentages concerning what the assemblies brought to students
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students in a participatory process that allows them to 
express their perspectives and insights on sustainability and 
climate change challenges. This approach acknowledges the 
value of incorporating diverse voices and opinions, ensur-
ing a more comprehensive and inclusive understanding of 
the issues at hand. The consensus-building aspect of our 
methodology is vital in identifying the key sustainability 
challenges. By engaging students in discussions and col-
laborative activities, we encourage them to find common 
ground and develop shared goals. This process helps foster a 
sense of ownership and collective responsibility for address-
ing sustainability issues and contributes to the implementa-
tion of ESD processes such as collaboration and dialogue, 
systems thinking, value clarification, and active and par-
ticipatory learning (Tilbury 2011). It can also contribute 
to the development of sustainability competencies such as 
values-thinking, collective action, interpersonal competence, 
problem-solving, and strategic thinking (Bianchi et al. 2022; 
Brundiers, et al. 2021; Wiek et al. 2011).

Ghadiri et al. (2022) found that repeated participation in 
authentic scientific research in community citizen science 
contexts fosters youth development of new roles and envi-
ronmental science identities. We could evidence this by the 
different sustainability actions the students identified during 
the school climate assemblies in our project. This aligns with 
the findings of Ghadiri et al. (2022), reinforcing the notion 
that involving young individuals in authentic scientific 
research and co-creation processes can inspire them to take 
on new environmental perspectives, roles, and identities.

In recent years, climate assemblies have emerged as 
popular tools for deliberating on climate adaptation options 
among citizens (Elstub et al. 2021; Stack and Griessler 
2022; Wells et al. 2021). However, climate assemblies spe-
cifically designed for schools were not previously designed 
or implemented. While climate assemblies have been suc-
cessful in engaging adult citizens, to date, the specific needs 
and perspectives of young individuals in the school con-
text have not been fully addressed. Recognising this gap, 
EMPOCLIM and EDUCLIMAD projects focus on designing 
climate assemblies specifically tailored for schools, early 
adolescents, and youngsters. These school-based climate 
assemblies aim to involve students in the decision-making 
process regarding climate mitigation and adaptation options. 
By adapting the format and content of traditional climate 
assemblies (Torney 2021; Stack and Griessler 2022), school 
climate assemblies provide a platform for students to voice 
their opinions, contribute their ideas, and deliberate on cli-
mate-related issues that directly impact their lives.

The findings concerning student satisfaction with the 
school climate assemblies, the aspects the students high-
lighted as positive, and aspects that the process brought to 
them are mainly active participation, new knowledge and 
learning, awareness, reflection, collaboration and teamwork, 

and the dynamism of the process. These findings show that 
school climate assemblies are a suitable tool and interven-
tion to promote the active engagement of pupils and their 
communities towards finding innovative sustainability and 
climate change solutions, which can lead to the develop-
ment and operationalisation of sustainability competencies, 
providing a clear and validated pedagogical tool that can be 
replicated in other regions and contexts, which is currently 
lacking (Mulà et al. 2022). It can therefore contribute to 
the development of sustainability competencies in students, 
associated with interpersonal competence and collective 
action, which focus on acting for change in collaboration 
with others and promoting learners’ abilities and wills to 
engage in democratic processes to achieve more sustainable 
societies (Bianchi et al. 2022; Brundiers et al. 2021).

Nowadays, as we collectively come to terms with the irre-
versible nature of a portion of the environmental damage 
and its long-term consequences, it is critical to examine the 
role of education and educational leadership in addressing 
the climate emergency (Cebrián et al. 2022; Lengthorn and 
Asbury 2021). In this context, our research provides a valu-
able tool that aligns with the purpose of education related to 
the need to help develop sustainability-competent citizens 
able to contribute to a positive social transformation towards 
sustainability (Bianchi et al. 2022; Brundiers et al. 2021). 
Through the methodology developed, students are empow-
ered not only to identify the significant challenges in various 
environmental areas such as air quality, tourism, energy, and 
water, but also to propose solutions to address these chal-
lenges that can then be shared with the local community, 
social organisations, and policymakers. Learner empower-
ment is associated with psychological empowerment and 
refers to learner knowledge, competence and self-efficacy, 
impact, motivation to act and meaningfulness (Han et al. 
2023). Self-efficacy refers to the belief in one’s ability to 
make a difference and have a positive impact and is related 
to a sense of agency, having ownership of one’s actions and 
the capacity to influence the external environment (Bald-
win et al. 2023). The creation of participatory spaces is a 
way to foster empowerment to contribute to sustainability, 
leading to new knowledge and perspectives, acquisition of 
competencies, self-efficacy, and a sense of agency among 
students to influence sustainability in their local community 
(Gimenes et al. 2019).

Conclusions

The empirical results derived from the school climate assem-
blies provide valuable insights into the environmental per-
spectives, concerns, and priorities of youngsters in Camp de 
Tarragona. The geographical context of Camp de Tarragona, 
characterised by a dynamic interplay of factors such as a 
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significant population, a major petrochemical industry, tour-
ism, and agriculture, underscores the importance of address-
ing climate change through participatory approaches and 
multi-faceted lenses. The actionable policy recommenda-
tions derived from these empirical findings can contribute 
significantly to local and regional efforts in sustainability 
and climate change adaptation.

Also, the study findings demonstrate the effectiveness of 
participatory processes in fostering a deeper understanding 
of climate change challenges, promoting active participa-
tion, developing new knowledge and learning, and building 
awareness and interpersonal competencies through collabo-
ration and teamwork. Therefore, school climate assemblies, 
with their focus on empowering the educational community 
to adapt to climate change, present a comprehensive and 
participatory approach to address environmental challenges 
that in turn can promote sustainability learning and help 
develop sustainability competencies. School climate assem-
blies are in line with ESD processes such as collaboration, 
action, and participatory learning. They effectively promote 
the co-creation of climate change mitigation and adaptation 
strategies through the active participation and empower-
ment of pupils and youngsters. They offer an innovative and 
democratic platform for learning, deliberation, and decision-
making, enabling students and communities to address cli-
mate change at local and regional levels.

School climate assemblies are envisioned as an innovative 
educational activity in which sustainability competencies 
can be operationalised and developed, especially regarding 
competencies related to values thinking, future thinking, and 
collective action, which focuses on acting for change in col-
laboration with others and promoting learners’ ability and 
their will to engage in democratic processes to achieve more 
sustainable societies. This approach may also inform and 
influence policymaking through the identification of policy 
recommendations, actionable priorities and indicators of 
where community learning and action can make a significant 
contribution and drive meaningful action to address climate 
change and sustainability challenges.

This paper presents the methodological conceptualisation 
for implementing climate assemblies in schools based on 
previous experiences with the general public and citizens 
and the outcomes of a pilot with secondary school students, 
establishing a replicable framework that offers valuable 
learning from climate change deliberative processes for 
other educational institutions. Moreover, this approach can 
be applied in different contexts and educational levels and 
contexts, making it adaptable and scalable. In summary, the 
study underscores that school climate assemblies signifi-
cantly contribute to the co-creation of climate change and 
mitigation strategies.

The creation and development of such innovative edu-
cational tools that promote transformative and community-
based learning involving the school community in climate 
action are essential for achieving the SDGs and promoting 
environmental awareness and empowerment among young 
people through education.

This study provides valuable insights into the poten-
tial impact of sustainability-focused interventions within 
educational settings; however, several limitations should 
be acknowledged. Firstly, time constraints concerning the 
length of the intervention may have affected students’ abil-
ity to reflect and internalise the learning gained concern-
ing sustainability. Additionally, conducting the interven-
tion during post-pandemic times may have influenced the 
dynamics of collaboration, interaction, and participation 
among participants. We could not collect evidence of the 
development of sustainability competencies, self-efficacy 
or empowerment amongst students due to the interven-
tion, which is a remaining research question that requires 
further exploration. Moving forward, further intervention-
based research focused on sustainability within educa-
tional settings is necessary to gain a deeper understand-
ing of the impact this type of intervention has on student 
learning.

Further research on operationalising student sustain-
ability learning and competency frameworks and defin-
ing clear assessment paths and tools is needed to move 
from self-perception to studies that provide evidence of 
student learning, empowerment, and competency develop-
ment. Also, school climate assemblies could be replicated 
with greater populations and in different environmental, 
socio-cultural, socio-economic, and educational settings to 
conduct comparative studies that explore the differences 
and similarities according to specific contexts. Further-
more, longitudinal studies could be developed to evaluate 
the long-term social impact of participating in a school 
climate assembly by using different assessment tools at 
different levels, including individual, institutional, policy-
making, and community. Additional research could assess 
how school climate assemblies influence political action, 
particularly in terms of implementing actions derived from 
students’ proposals. This evaluation could shed light on 
the efficacy of student-driven initiatives in shaping policy 
decisions and driving tangible change at the governmental 
level.

Acknowledgements  The authors thank the students and secondary 
schools that have participated in the empirical case.

Funding  Open Access funding provided thanks to the CRUE-CSIC 
agreement with Springer Nature. GrantTED2021-129854A-I00funded 
by MICIU/AEI/10.13039/501100011033and by the European Union 
NextGenerationEU/PRTR. The authors acknowledge also support from 

https://doi.org/10.13039/501100011033


151Sustainability Science (2025) 20:135–153	

EMPOCLIM project (2021/07), funded by Provincial Council of Tar-
ragona (DIPTA) and Rovira i Virgili University (URV).

Data availability  Data are available from the authors upon request.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Anderson C, Jacobson S (2018) Barriers to environmental education: 
how do teachers’ perceptions in rural Ecuador fit into a global 
analysis? Environ Educ Res 24(12):1684–1696. https://​doi.​org/​
10.​1080/​13504​622.​2018.​14771​20

Ardoin NM, Bowers AW, Gaillard E (2023) A systematic mixed 
studies review of civic engagement outcomes in environmental 
education. Environ Educ Res 29(1):1–26. https://​doi.​org/​10.​
1080/​13504​622.​2022.​21356​88

Baldwin C, Pickering G, Dale G (2023) Knowledge and self-efficacy 
of youth to take action on climate change. Environ Educ Res 
29(11):1597–1616. https://​doi.​org/​10.​1080/​13504​622.​2022.​
21213​81

Barth M (2015) Implementing Sustainability in Higher Education: 
learning in an age of transformation. Routledge, Abingdon

Bianchi G, Pisiotis U, Cabrera Giraldez M (2022) GreenComp The 
European sustainability competence framework (JRC128040). 
Publications Office of the European Union, Luxembourg. 
https://​doi.​org/​10.​2760/​13286

Biasutti M (2015) An intensive programme on education for sustain-
able development: the participants’ experience. Environ Educ 
Res 21(5):734–752. https://​doi.​org/​10.​1080/​13504​622.​2014.​
921805

Boeve-de Pauw J, Van Petegem P (2018) Eco-school evaluation beyond 
labels: the impact of environmental policy, didactics and nature at 
school on student outcomes. Environ Educ Res 24(9):1250–1267. 
https://​doi.​org/​10.​1080/​13504​622.​2017.​13073​27

Boqué Ciurana A, Olano Pozo JX, Cebrián-Bernat G, Prieto J (2023) 
Empowering youngsters: climate high school assemblies to 
increase risk perception and awareness (No. EGU23-15345). 
In: Copernicus meetings

Boswell J, Dean R, Smith G (2022) Integrating citizen deliberation 
into climate governance: lessons on robust design from six cli-
mate assemblies. Public Admin 10(1):1–20. https://​doi.​org/​10.​
1111/​padm.​12883

Brundiers K, Barth M, Cebrián G, Cohen M, Diaz L, Doucette-
Remington S, Dripps W, Habron G, Harré N, Jarchow M, Losch 
K, Michel J, Mochizuki Y, Rieckmann M, Parnell R, Walker 
P, Zint M (2021) Key competencies in sustainability in higher 
education—toward an agreed-upon reference framework. Sus-
tain Sci 16:13–29. https://​doi.​org/​10.​1007/​s11625-​020-​00838-2

Capstick S, Demski C, Cherry C, Verfuerth C, Steentjes K (2020) 
Climate change citizens’ assemblies. CAST Briefing Paper 03

Cebrián G, Junyent M, Mulà I (2020) Competencies in education 
for sustainable development: emerging teaching and research 
developments. Sustainability 12:579–587. https://​doi.​org/​10.​
3390/​su120​20579

Cebrián G, Mogas J, Palau R, Fuentes M (2022) Sustainability and 
the 2030 Agenda within schools: a study of school principals’ 
engagement and perceptions. Environ Educ Res 28(6):845–866

Climate Assembly UK (2020) The path to net zero. Climate Assem-
bly UK. Full report

de Ries KE, Schaap H, van Loon AMMJAP, Kral MMH, Meijer PC 
(2022) A literature review of open-ended concept maps as a 
research instrument to study knowledge and learning. Qual Quant 
56(1):73–107. https://​doi.​org/​10.​1007/​s11135-​021-​01113-x

Deisenrieder V, Kubisch S, Keller L, Stötter J (2020) Bridging the 
action gap by democratizing climate change education—the 
case of k.i.d.Z.2.1 in the context of fridays for future. Sustain-
ability 12:1748. https://​doi.​org/​10.​3390/​su120​51748

Duarte R, Escario J-J, Sanagustín M-V (2017) The influence of the 
family, the school, and the group on the environmental attitudes 
of European students. Environ Educ Res 23(1):23–42. https://​
doi.​org/​10.​1080/​13504​622.​2015.​10746​60

Elstub S, Carrick J, Farrell DM, Mockler P (2021) The scope of climate 
assemblies: lessons from the climate assembly UK. Sustainability 
13(20):11272

Eisenhauer BW, Nicholson B (2005) Using stakeholders’ views: a 
social science methodology for the inclusive design of environ-
mental communications. Appl Environ Educ Commun 4(1):19–
30. https://​doi.​org/​10.​1080/​15330​15059​09107​01

European Commission (2019) The European Green Deal-COM(2019) 
640 final. https://​eur-​lex.​europa.​eu/​legal-​conte​nt/​EN/​TXT/?​qid=​
15885​80774​040an​duri=​CELEX:​52019​DC0640. Accessed 3 May 
2022

European Commission (2022). COUNCIL RECOMMENDATION of 
16 June 2022 on learning for the green transition and sustainable 
development. https://​data.​consi​lium.​europa.​eu/​doc/​docum​ent/​ST-​
9242-​2022-​INIT/​en/​pdf. Accessed 3 May 2022

Evans N, Whitehouse H, Gooch M (2012) Barriers, successes and ena-
bling practices of education for sustainability in far North Queens-
land schools: a case study. J Environ Educ 43(2):121–138. https://​
doi.​org/​10.​1080/​00958​964.​2011.​621995

Ferejohn J (2008) The citizens’ assembly model. In: Warren M, Pearce 
H (eds) Designing deliberative democracy. Cambridge University 
Press, Cambridge, pp 192–213

Font Barnet A, Boqué Ciurana A, Olano Pozo JX, Russo A, Coscarelli 
R, Antronico L et al (2021) Climate services for tourism: an 
applied methodology for user engagement and co-creation in 
European destinations. Clim Serv 23:100249

Fraser MW, Galinsky MJ (2010) Steps in intervention research: 
designing and developing social programs. Res Soc Work Pract 
20(5):459–466. https://​doi.​org/​10.​1177/​10497​31509​358424

Fritz S, See L, Carlson T et al (2019) Citizen science and the United 
Nations sustainable development goals. Nat Sustain 2(10):922–
930. https://​doi.​org/​10.​1038/​s41893-​019-​0390-3

Fung A (2003) Survey article: recipes for public spheres: eight insti-
tutional design choices and their consequences. J Polit Philos 
11(3):338–367. https://​doi.​org/​10.​1111/​1467-​9760.​00181

Ghadiri Khanaposhtani M, Ballard HL, Lorke J, Miller AE, Pratt-
Taweh S, Jennewein J et al (2022) Examining youth participation 
in ongoing community and citizen science programs in 3 differ-
ent out-of-school settings. Environ Educ Res 28(12):1730–1754

Gimenes TC, Machado MK, Vernalha EBR (2019) Empowerment in 
sustainability. In: Filho WL (ed) Encyclopedia of sustainability 
in higher education. Springer, Cham, pp 1–7. https://​doi.​org/​10.​
1007/​978-3-​319-​63951-2_​314-1

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/13504622.2018.1477120
https://doi.org/10.1080/13504622.2018.1477120
https://doi.org/10.1080/13504622.2022.2135688
https://doi.org/10.1080/13504622.2022.2135688
https://doi.org/10.1080/13504622.2022.2121381
https://doi.org/10.1080/13504622.2022.2121381
https://doi.org/10.2760/13286
https://doi.org/10.1080/13504622.2014.921805
https://doi.org/10.1080/13504622.2014.921805
https://doi.org/10.1080/13504622.2017.1307327
https://doi.org/10.1111/padm.12883
https://doi.org/10.1111/padm.12883
https://doi.org/10.1007/s11625-020-00838-2
https://doi.org/10.3390/su12020579
https://doi.org/10.3390/su12020579
https://doi.org/10.1007/s11135-021-01113-x
https://doi.org/10.3390/su12051748
https://doi.org/10.1080/13504622.2015.1074660
https://doi.org/10.1080/13504622.2015.1074660
https://doi.org/10.1080/15330150590910701
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1588580774040anduri=CELEX:52019DC0640
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1588580774040anduri=CELEX:52019DC0640
https://data.consilium.europa.eu/doc/document/ST-9242-2022-INIT/en/pdf
https://data.consilium.europa.eu/doc/document/ST-9242-2022-INIT/en/pdf
https://doi.org/10.1080/00958964.2011.621995
https://doi.org/10.1080/00958964.2011.621995
https://doi.org/10.1177/1049731509358424
https://doi.org/10.1038/s41893-019-0390-3
https://doi.org/10.1111/1467-9760.00181
https://doi.org/10.1007/978-3-319-63951-2_314-1
https://doi.org/10.1007/978-3-319-63951-2_314-1


152	 Sustainability Science (2025) 20:135–153

Green M, Somerville M (2015) Sustainability education: researching 
practice in primary schools. Environ Educ Res 21(6):832–845. 
https://​doi.​org/​10.​1080/​13504​622.​2014.​923382

Mogren A, Gericke N, Scherp H-Å (2019) Whole institution 
approaches to education for sustainable development: a model that 
links to school improvement. Environ Educ Res 25(4):508–531. 
https://​doi.​org/​10.​1080/​13504​622.​2018.​14550​74

Mulà I, Cebrián G, Junyent M (2022) Lessons learned and future 
research directions in educating for sustainability competencies. 
In: Vare P, Lausselet N, Rieckman M (eds) Competencies in edu-
cation for sustainable development: critical perspectives. Springer, 
Cham, pp 185–194

Grewin M (2018) Citizens’ assemblies. Guide to democracy that works. 
Open Plan Foundation, Kraków

Han J, Zhang Z, Liu Z, Gao C (2023) Towards sustainability: a quanti-
tative inquiry into chinese university students’ perceived learner 
empowerment and innovative behaviour. Sustainability 15:13606. 
https://​doi.​org/​10.​3390/​su151​813606

Hsu A, Malik O, Johnson L, Esty DC (2014) Development: mobilize 
citizens to track sustainability. Nature 508:33–35. https://​doi.​org/​
10.​1038/​50803​3a

Jucker R, Mathar R (2015) Schooling for sustainable development 
in europe: concepts, policies and educational experiences at the 
end of the UN decade of education for sustainable development. 
Springer, Cham

Kember D, Ha T-S, Lam B-H, Lee A, Sandra NG, Yan L, Yum JCK 
(1997) The diverse role of the critical friend in supporting educa-
tional action research projects. Educ Act Res 5(3):463–481

Leicht JH, Byun WJ (2018) Chapter 1—introduction. In: Leicht A, 
Heiss J, Byun WJ (eds) Issues and trends in education for sustain-
able development. UNESCO, Paris, pp 87–110

Lengthorn E, Asbury M (2021) Worcester educator climate assem-
bly: promoting sustainability leadership through participation. A 
community approach to education in climate emergency. Discov 
Sustain 2:1–23

Lotz-Sisitka H, Wals AEJ, Kronlid D, McGarry D (2015) Transforma-
tive, transgressive social learning: rethinking higher education 
pedagogy in times of systemic global dysfunction. Curr Opin 
Environ Sustain 16:73–80

Newig J, Gaube V, Berkhoff K et al (2008) The role of formalisation, 
participation and context in the success of public involvement 
mechanisms in resource management. Syst Pract Action Res 
21:423–441. https://​doi.​org/​10.​1007/​s11213-​008-​9113-9

Olsson D, Gericke N, Boeve-de Pauw J (2022) The effectiveness of 
education for sustainable development revisited—a longitudinal 
study on secondary students’ action competence for sustainability. 
Environ Educ Res 28(3):405–429. https://​doi.​org/​10.​1080/​13504​
622.​2022.​20331​70

Östman L, Van Poeck K, Öhman J (2019) Principles for sustainable 
development teaching. In: Van Poeck K, Östman L, Öhman J 
(eds) Sustainable development teaching: ethical and political 
challenges. Routledge, New York, pp 40–56

Peñuelas J, Germain J, Álvarez E, Aparicio E, Arús P, Basnou C et al 
(2021) Impacts of use and abuse of nature in Catalonia with pro-
posals for sustainable management. Land 10(2):144

Rieckmann M (2018) Chapter 2—learning to transform the world: key 
competencies in ESD. In: Leicht A, Heiss J, Byun WJ (eds) Issues 
and trends in education for sustainable development. UNESCO, 
Paris, pp 39–59

Rovira J, Nadal M, Schuhmacher M, Domingo JL (2021) Environmen-
tal impact and human health risks of air pollutants near a large 
chemical/petrochemical complex: case study in Tarragona, Spain. 
Sci Total Environ 787:147550

Sanuy M, Rigo T, Jiménez JA, Llasat MC (2021) Classifying com-
pound coastal storm and heavy rainfall events in the north-western 
Spanish Mediterranean. Hydrol Earth Syst Sci 25(6):3759–3781

Shared Future (2020) Climate assemblies and Juries: a people powered 
response to the climate emergency

Sinakou E, Donche V, Boeve-de Pauw J, Van Petegem P (2019) 
Designing powerful learning environments in education for sus-
tainable development: a conceptual framework. Sustainability 
11(21):5994. https://​doi.​org/​10.​3390/​su112​15994

Sipos Y, Battisti B, Grimm K (2008) Achieving transformative sus-
tainability learning: engaging head, hands and heart. Int J Sus-
tain High Educ 9(1):68–86. https://​doi.​org/​10.​1108/​14676​37081​
08421​93

Stack S, Griessler E (2022) From a “half full or half empty glass” 
to “definitely a success”: explorative comparison of impacts of 
climate assemblies in Ireland, France, Germany and Scotland. 
(IHS Working Paper, 39). Wien: Institut für Höhere Studien (IHS). 
https://​nbn-​resol​ving.​org/​urn:​nbn:​de:​0168-​ssoar-​78385-6

Sterling S, Glasser H, Rieckmann M, Warwick P (2017) 10. “More than 
scaling up”: a critical and practical inquiry into operationalizing 
sustainability competencies. Envis Futures Environ Sustain Educ. 
https://​doi.​org/​10.​3920/​978-​90-​8686-​846-9_​10

Stibbe A (ed) (2009) The handbook of sustainability literacy: skills for 
a changing world. Green Books, Devon

Symons G (2008) Practice, barriers and enablers in ESD and EE: a 
review of the research. Preston Montfort: SEEd. http://​cites​eerx.​
ist.​psu.​edu/​viewd​oc/​downl​oad?​doi=​10.1.​1.​509.​264an​drep=​rep1a​
ndtype=​pdf. Accessed 3 May 2022

Taylor N, Quinn F, Jenkins K, Miller-Brown H, Rizk N, Prodromou 
T, Serow P, Taylor S (2019) Education for sustainability in the 
secondary sector—a review. J Educ Sustain Dev 13(1):102–122. 
https://​doi.​org/​10.​1177/​09734​08219​846675

Tilbury D (2011) Education for sustainable development: an expert 
review of processes and learning. Paris: UNESCO. http://​unesd​
oc.​unesco.​org/​images/​0019/​001914/​19144​2e.​pdf. Accessed 3 May 
2022

Torney D (2021) Deliberative mini-publics and the European Green 
Deal in turbulent times: the Irish and French climate assemblies. 
Polit Gov 9(3):380–390

UNESCO (2014) Shaping the future we want. DESD monitoring and 
evaluation UN Decade of Education for Sustainable Development 
(2005–2014). Final report. UNESCO. UNESCO, Paris. https://​
unesd​oc.​unesco.​org/​ark:/​48223/​pf000​02301​71. Accessed 3 May 
2022

UNESCO (2017) Education for sustainable development goals. learn-
ing objectives. UNESCO, Paris. http://​unesd​oc.​unesco.​org/​
images/​0024/​002474/​24744​4e.​pdf. Accessed 3 May 2022

UNESCO (2020) Education for sustainable development. A roadmap. 
UNESCO, Paris. https://​doi.​org/​10.​1111/j.​2048-​416x.​2009.​tb001​
40.x

United Nations (2012) The future we want: Outcome document 
adopted at Rio+20. http://​www.​uncsd​2012.​org/​conte​nt/​docum​
ents/​727The%​20Fut​ure%​20We%​20Want%​2019%​20June%​20123​
0pm.​pdf. Accessed 3 May 2022

United Nations (2015) Agenda for sustainable development. Reso-
lution adopted by the general assembly on 25 September 2015 
(A/70/L.1). http://​susta​inabl​edeve​lopme​nt.​un.​org/​post2​015/​trans​
formi​ngour​world. Accessed 3 May 2022

Van Poeck K, Læssøe J, Block T (2017) An exploration of sustainabil-
ity change agents as facilitators of nonformal learning: mapping a 
moving and intertwined landscape. Ecol Soc 22(2):33

Vesterinen M, Ratinen I (2023) Sustainability competences in primary 
school education—a systematic literature review. Environ Educ 
Res

https://doi.org/10.1080/13504622.2014.923382
https://doi.org/10.1080/13504622.2018.1455074
https://doi.org/10.3390/su151813606
https://doi.org/10.1038/508033a
https://doi.org/10.1038/508033a
https://doi.org/10.1007/s11213-008-9113-9
https://doi.org/10.1080/13504622.2022.2033170
https://doi.org/10.1080/13504622.2022.2033170
https://doi.org/10.3390/su11215994
https://doi.org/10.1108/14676370810842193
https://doi.org/10.1108/14676370810842193
https://nbn-resolving.org/urn:nbn:de:0168-ssoar-78385-6
https://doi.org/10.3920/978-90-8686-846-9_10
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.509.264andrep=rep1andtype=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.509.264andrep=rep1andtype=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.509.264andrep=rep1andtype=pdf
https://doi.org/10.1177/0973408219846675
http://unesdoc.unesco.org/images/0019/001914/191442e.pdf
http://unesdoc.unesco.org/images/0019/001914/191442e.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000230171
https://unesdoc.unesco.org/ark:/48223/pf0000230171
http://unesdoc.unesco.org/images/0024/002474/247444e.pdf
http://unesdoc.unesco.org/images/0024/002474/247444e.pdf
https://doi.org/10.1111/j.2048-416x.2009.tb00140.x
https://doi.org/10.1111/j.2048-416x.2009.tb00140.x
http://www.uncsd2012.org/content/documents/727The%20Future%20We%20Want%2019%20June%201230pm.pdf
http://www.uncsd2012.org/content/documents/727The%20Future%20We%20Want%2019%20June%201230pm.pdf
http://www.uncsd2012.org/content/documents/727The%20Future%20We%20Want%2019%20June%201230pm.pdf
http://sustainabledevelopment.un.org/post2015/transformingourworld
http://sustainabledevelopment.un.org/post2015/transformingourworld


153Sustainability Science (2025) 20:135–153	

Watson MK, Lozano R, Noyes C, Rodgers M (2013) Assessing cur-
ricula contribution to sustainability more holistically: experi-
ences from the integration of curricula assessment and students’ 
perceptions at the Georgia Institute of Technology. J Clean Prod 
61:106–116

Wells R, Howarth C, Brand-Correa LI (2021) Are citizen juries and 
assemblies on climate change driving democratic climate poli-
cymaking? An exploration of two case studies in the UK. Clim 
Change 168:1–22

Wiek A, Withycombe L, Redman CL (2011) Key competencies in 
sustainability: a reference framework for academic program 
development. Sustain Sci 6:203–218. https://​doi.​org/​10.​1007/​
s11625-​011-​0132-6

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s11625-011-0132-6
https://doi.org/10.1007/s11625-011-0132-6

	School climate assemblies: an educational tool for empowering pupils and youth to take climate and sustainability action
	Abstract
	Introduction
	Climate assemblies

	Materials and methods
	The intervention research project
	Step 1: Problem and programme theories
	Methodological approach to implement school climate assemblies

	Step 2: Programme structures and processes
	Learning phase
	Deliberation phase
	Decision-making phase

	Step 3: Research method and data collection and analysis

	Results
	Step 4: Outcomes and effectiveness of the programme
	Policy climate change recommendations that emerged from the school climate assemblies
	Policy Recommendation 1. Promote energy efficiency and the use of renewable energies 
	Policy Recommendation 2. Improve the environmental management of industries and establish more mechanisms to control atmospheric pollution, enhance research, and promote sustainability in the industrial sector. 
	Policy Recommendation 3. Promote sustainable mobility 
	Policy Recommendation 4. Preserve, improve, and expand green areas and natural spaces 
	Policy Recommendation 5. Reduce, recycle, and reuse and promote conscious and sustainable consumption 
	Policy Recommendation 6. Manage and use water better 
	Policy Recommendation 7. Increase environmental education and support for initiatives that promote environmental awareness 
	Policy Recommendation 8. Create sustainable cities and communities 

	Student satisfaction and perception with school climate assemblies

	Step 5: Dissemination actions and materials

	Discussion
	Conclusions
	Acknowledgements 
	References




