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INTRODUCTION

I have been a vegetarian for about 18 years. On that weekend of internet
searching, the path of a meatless life appeared clear: the data confirmed it was a
sensible decision in terms of environmental impact and animal welfare, plus
nutritionally [ was safe. Sunday, however, we celebrated my mum’s birthday, and
the restaurant had no meat-free options on their menu. Couldn’t I just postpone
my decision by one day? Why should I ruin the family celebration? Luckily, the
waiter suggested a combination of side dishes and with a smile he eased my
decision. The following years have not always been as smooth as that dinner. |
have had to decide what to prioritize between my Italian grandma’s recipes,
animal welfare, my daughter’s health, the environment, the pleasure of exploring
local cuisine while travelling, and more. I have faced all those aspects with their
inherent sets of knowledge, values and emotions, and I have compromised
between them at every meal.

This life journey with vegetarianism is an example of what can be called an
environmental Wicked Problem (WP) (Block, Van Poeck, & Ostman, 2019).
Small of course, in the big scheme of things, but complex and contested, both
axiologically and epistemologically, with environmental implications, and in
need of continual renegotiations. Besides this personal example, environmental
WPs have (and will) become increasingly inescapable in all our lives (IPCC,
2021; Tong, et al., 2022), and the same goes for the dilemmas they raise.
Dilemmas addressed at a personal level, such as whether it is better to eat an
organic avocado that travelled all the way from South America to Europe or the
leg of a locally raised chicken; dilemmas at a local political level, like in Falsterbo
where ongoing debates have dealt with the issue of which wall to build to protect
the peninsula from sea level rise (Lindbéack, 2022); and dilemmas at higher
geopolitical levels, where the endless and cascading impacts on human and
environmental life of the US war machine — such as in Iraq (Rubaii, et al., 2025)
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and Vietnam (Normile, 2025) due the chemical components of their weapons,
and worldwide through their army’s substantial CO2 emissions (Crawford, 2022)
— ought to be challenged. Within this world of WPs, schools have been deemed a
key player in supporting young generations and preparing them for these
challenges (MIM, 2018; Skolverket, 2024; UNESCO, 2016). This thesis is meant
to contribute to the endeavour.

Across contributions in educational science, those recurring environmental issues
— e.g. loss of biodiversity, global warming, sea level rise, ocean acidification —
have been called ‘controversial, messy issues’ (Jenkins, 2006), the ‘real issues of
society’ (Sadler, 2011), ‘global sustainability issues’ (Sund, 2016), problems with
‘high degrees of complexity, uncertainty and risk [...] multiple actors and
contested values’ (Hauge & Barwell, 2017), ‘sustainability challenges’
characterized by ‘wickedness’ (Block, Goeminne, & Van Poeck, 2018) and
‘wicked problems’ (Block, Van Poeck, & Ostman, 2019). In this thesis, while I
draw from contributions that use those different wordings, they are framed and
conceptualized as Wicked Problems (WPs), with a marked attention for the ones
with a strong environmental component. I chose this framework because it
highlights those characteristics — complex, multifaceted, contested, unsolvable —
that make our contemporaneity so intricate. Moreover, when [ brought
environmental WPs into the classroom in Study 2, those characteristics became
the catalyst of the educational activities.

In Science Education (SE) and Environmental and Sustainability Education
(ESE), addressing a world of WPs by bringing complex environmental issues into
the classroom is not a novelty and it has been done with different educational
goals in mind. Within the long-standing Socio-Scientific Issues (SSI) tradition,
for instance, many contributions have worked to convey scientific content by
introducing students to real-life problems (Sadler, Xu, & Fortus, 2025; Sadler,
2011; Smit, Rietz & Biichel, 2024). Alongside content, other contributions have
aimed at fostering a long list of competences, such as awareness of these issues
and their complexities (Danckwardt-Lilliestrom, Andrée, & Rundgren, 2025;
Feinstein & Kirchgasler 2015; Garrecht, Reiss & Harms 2021; Hauge & Barwell
2017), plus the ability to build arguments about their different perspectives
(Atabey & Topcu, 2018; Garrecht, Reiss & Harms 2021), and thus understand
and ultimately empathize with the lived experience of others (Lehtonen,
Osterlind, & Viirret, 2020). Alternatively, rather than setting out a defined goal
to achieve, other contributions have centred the complexity, insolvability, and
plurality of views, inherent to WPs, and through these traits they have opened up
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spaces for exploration. From these spaces, students responded with open-ended
reflections (Lindgren, Leavenworth, & Manni, 2021), and unexpected emotional
reactions that shaped (Almers, 2013; Manni, Sporre, & Ottander, 2017) and at
time obstructed (Gelinder, Hjilmeskog, & Lidar, 2020; Hofverberg &
Westerlund, 2021) the activities themselves.

This thesis enters in conversation with this long tradition and its different aims in
two ways. First, in the midst of the discussions on which competences students
ought to develop, I set out to give space to students’ views about them. Study 1
is a quantitative analysis of the students questionnaire from the PISA Global
Competence Assessment (OECD, 2018b) where participants, worldwide, self-
report about said competences. Those answers are studied in their relation to the
participants’ background and self-reported in-class exposure to activities about
WPs. In Study 2, I join the tradition of carrying out interventions centring WPs
as an educational matter, focusing on the ones with a decisive environmental
component. The in-class activities use their inherent characteristics — complex,
multifaceted, contested and unsolvable — to open a space of exploration for
students to encounter WPs. This is, of course, a goal, as it would have been
unethical on my part to suggest activities that I did not consider somewhat
beneficial to their participants. At the same time, that goal was to initiate a queer
use (Ahmed, 2019) of the classroom and to open a happenstance (Ahmed, 2010)
of exploration. Hence, Study 2 was not planned to pursue a predetermined
educational outcome but rather offered an open-ended space where opinions,
knowledge, arguments and emotions were allowed to happen, take space, and in
turn shape the space itself. However, this thesis does not entirely transcend the
tradition of fostering competences since Study 1 investigates the role that schools
are playing in the self-reported competences, and when I observe competences in
Study 2 I make use of the definitions and descriptions from the contributions that
intend to foster them. By bridging these two ways of framing WPs as an
educational matter, this thesis benefits from and contributes to both approaches.
Furthermore, as I study students’ competences, conceptualizations and emotions
with respect to environmental WPs within the same intervention in Study 2, this
thesis offers novel insights on students’ complex relations to a world of WPs.
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Outline of the thesis

This work is split into two studies and four articles.

Study 1, resulting in Article I, offers a critical exploration of the PISA OECD
student questionnaire where participants were asked to self-report about the
competences deemed necessary to navigate our complex world (OECD, 2018b).
In the analysis, I pool responses from more than 200 000 15-year-old participants
from 66 countries, the reasoning behind this global viewpoint is dissected in the
Methodology chapter. By utilizing an assessment from OECD-PISA, this paper
engages with a policy-driven tradition where students are expected to acquire
specific competences. However, by studying only the questionnaire and thus
participants’ self-reported competences and background information, Article I
shifts the focus on the participants’ self-perception and possibly response to
expectation, rather than on a pre-determined attainment goal that is either
achieved or not (Pivotti, submitted).

In Study 2, which consisted of a collaboration between me and four middle school
teachers in Sweden and Italy, environmental WPs and their inherent
characteristics are centrally positioned in the educational activities. Pupils aged
between 11 and 13, in four groups of roughly 20 students, encountered three
environmental WPs through the roles of process drama (Dunn, 2016) , a type of
role play, and discussed their complexities from those viewpoints. While the first
two WPs were decided by me and the teachers, each class got to choose the last
WP during a dedicated extra session.

This approach, combined with the inherent characteristics of WPs, created
opportunities for students to encounter them in open-ended spaces where
no specific learning outcome was sought, to the point that students were not
corrected if they used factually wrong arguments in their discussions. Therefore,
while in Article II I observe those same competences assessed in Article I, the
activities were not planned to foster them. The analysis operationalized the three-
fold identity model of competence performance and recognition (Carlone &
Johnson, 2007) and studied their mutual impact (Pivotti, 2026). For Article III,
those same workshops were studied in terms of the active and thorny role that
emotions played when students encountered environmental WPs. Following Sara
Ahmed’s model of the sociality of emotions (2004), they were studied as reactions
and relations to the objects students encountered during the workshops, and
understood as forces which, in turn, shaped the activities themselves (Pivotti &
Hofverberg, 2025). Finally, Article IV studies the moments when each class
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chose the final topic for the series and shows how their emotional reactions and
relations to their own suggestions give insights into their conceptualizations about
the environment, humans, and WPs (Pivotti & Hofverberg, under review).

Aim and Research Questions

The aim of this work is to study students’ experiences with WPs as an educational
matter. The aim is addressed in a multi-method approach via (1) a quantitative
study of an OECD PISA questionnaire, (2) a case study of middle-school students
encountering environmental WPs through process drama. Within this broad aim,
the Research Questions that guided the analyses are:

1. How do students respond when asked about their competences to navigate
WPs?

2. How do students navigate embodied encounters with environmental WPs, in
terms of their competences and emotions?

3. How do students conceptualize and relate to environmental WPs?

The research questions are addressed in a synergy between two studies and the
four articles that compose this thesis, as summarized in Table 1. First, RQ1 is
informed in Article I and the analysis performed for Study 1, centred on the
competences that students self-reported on the 2018 PISA Global Competence
Assessment. Article II enters into conversation with the results of Article I by
exploring the competences that students showed and used during the encounters
of Study 2. Those same encounters, analysed in terms of students’ emotional
relations and reactions, complete the answer to RQ2, and feed into Article III.
Finally, the extra session during which pupils selected the third and final topic of
the series constitutes the empirical material for Article IV, where students’
conceptualization of WPs as well as their reactions and relations to them answer
RQ3.

Table 1. Visual summary of the four articles, which RQ they address and which study they belong to.

Article | Article 1l Article Il Article IV
RQ 1 RQ 2 RQ 3
Study 1 Study 2
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In the following chapters, the reader will first encounter a brief Background
chapter defining the key concept of Wicked Problems and providing a policy
backdrop for the studies. The following Previous Research chapter will then
provide an overview of significant results and discourses, particularly in the fields
of Science Education and Environmental and Sustainability Education; while the
ensuing chapter will delineate the Theory and thus the concepts and frameworks
that sustain this work. Methodology will delve into the details of how both studies
came about, the methodological choices and some of the challenges that arose.
Finally, Summary of the articles does what its title suggests, preceding their
ensuing Discussion, which is accompanied by future research suggestions and
further reflections.
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Attending a barbecue as a newly minted vegetarian can have its challenges. | wanted to stand my
new and unsteady ground with my friends, without coming across as self-righteous or bitter, so |

painted myself a t-shirt where | stated that | loved veggies on the front, and drew a happy cow and
pig on the back.
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BACKGROUND

This short chapter provides the reader with important information before
embarking in the work of this thesis. A fundamental concept for this text is indeed
wicked problems, and it will be thus defined and expanded upon in the first
section. Secondly, given the nature of the first study — i.e. a quantitative analysis
of an OECD PISA dataset — and the contexts of my second study — i.e. middle
schools in Sweden and Italy — educational policies matter in this thesis. Therefore,
in the second section I discuss national and international educational institutions
and what they have been saying about WPs.

Wicked Problems

As mentioned in the Introduction, the work of this thesis is situated in a world of
complex environmental issues (IPCC, 2021; Tong, et al. 2022), which are
multifaceted and intertwined, and they affect people ecosystems and livelihoods
in multilayered and ever-changing ways. The issues I refer to are well-known and
span from ocean acidification to loss of biodiversity, mass extinction,
desertification, extreme weather events, pollution, and so forth. They are framed
here as wicked problems (WPs) to highlight their inherent transdisciplinarity,
which turns into epistemological and axiological complexity since all involved
stakeholders come with their own worldview, knowledge and set of priorities.
Furthermore, despite long-standing efforts, the knowledge about many WPs is
still incomplete and ever growing. For instance, understanding the likelihood and
extent of the currently brewing “super El Nifio” (as of June 2026) rests on our
knowledge of the past behaviour of El Nifio Southern Oscillation. Among the
many characteristics that guide our understanding and predictability of such an
impactful climate mode is its oscillatory behaviour. Indeed, significant variations
that took place in the XX century were only recently uncovered in historical
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climate data (Pivotti & Anderson, 2021), and they were thus not yet recreated
consistently by climate models experiments (Pivotti & Anderson, 2024).

Given the transdisciplinarity, epistemological and axiological complexity of
WPs, any solution or strategy that might be agreed upon rests on conflicting (and
possibly incomplete) knowledge and contested values, which means that it is only
a temporary mid-step in need of future renegotiation. To better grasp this
complexity, I provide below a detailed example.

Sea level rise — the second WP students encountered in the workshop series — is
a good illustration of this framework. Seas are rising across the globe, mainly due
to a combination of melting glaciers and thermal expansion of water, both
consequences of anthropogenic global warming (IPCC, 2021). To understand the
speed and the local morphology of the rising sea level, the broad and diverse
knowledge of geologists, climate scientists, glaciologists, and meteorologists has
to be pooled together. Moreover, as we try to map the extent of the rising waters,
the consequences are already impacting communities, their cultures and
livelihoods, since historically humans have favoured coastal dwellings and
coastal communities “represent 37 per cent of the global population in 2017”
(UN, 2017) and are growing faster than inland communities (Cosby, et al., 2024).
Besides humans, ecosystems also bear the consequences of a receding coastline
and saltwater infiltration in freshwater reserves. It is thus undoubtedly a
transdisciplinary issue, intertwined with other issues, which affects a vast range
of stakeholders.

To further the conversation on the lack of a clear-cut solution, I will narrow the
discussion to Kiribati, one of the so-called “island nations” of the Pacific. Despite
having contributed in negligible ways to global warming, it is facing a heightened
threat from the sea rising due to its position and geomorphology, therefore its
governments have been considering and actualizing various solutions over the
past 10 years (Board, 2024b), but they all raise further issues. For instance, they
have purchased non-developed land in Fiji, and planned on relocating their people
there, however, uprooting indigenous people carry deep cultural and identitarian
consequences, plus Fiji is under similar threats from sea level rise, and developing
the plot of land has consequences for the local flora and fauna, who are also
stakeholders in the matter (ibid). More recently, there has been a shift towards
fortifying the islands of Kiribati with the economic and technological assistance
of China, which has required the little island nation to make geopolitical and
economic concessions to the Asian superpower (ibid). Both the relocation and the
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fortification thus bear consequences for the local population, ecosystems on
Kiribati and Fiji, as well as geopolitical balances in the region. Similar tensions
have arisen closer to where I am writing this thesis, namely in the Falsterbo
peninsula in the South of Sweden, where the debates on which protective wall
should be built to protect whom have occupied news outlets for years (Lindbéck,
2022; Rehnbergh, 2020) since none of the suggested locations for the wall could
satisfy all players that hold stakes in the issue. Ultimate insolvability is thus an
inherent characteristic of a WP.

As mentioned in the Introduction, this thesis uses the term WPs to talk about
issues that have a wide variety of names — among others ‘controversial, messy
issues’ (Jenkins, 2006), the ‘real issues of society’ (Sadler, 2011), ‘global
sustainability issues’ (Sund, 2016), problems with ‘high degrees of complexity,
uncertainty and risk [...] multiple actors and contested values’ (Hauge & Barwell,
2017), ‘sustainability challenges’ (Block, Goeminne, & Van Poeck, 2018),
‘environmental issues’ (Glirbiiz & Calik, 2021). While I acknowledge that these
different wordings carry their own ontological traditions and epistemological
understandings, | maintain that the issues themselves are recurring, especially
when considering those under an environmental umbrella — such as global
warming, loss of biodiversity, microplastic pollution and sea level rise. To respect
this variety of conceptualizations, I use them when discussing those contributions
in Previous Research. However, when I discuss the work I have been carrying
out, I refer to them as environmental WPs, or WPs and at times as environmental
issues to avoid tedious repetitions and for readability’s sake.

Policy

As these WPs characterize our present and our futures (IPCC, 2021), institutional
actors concerned with education, at a national and international level, have long
acknowledged this situation and they have been advocating for schools as the
setting where young generations should prepare to navigate such a reality (MIM,
2018; OECD, 2018b; Skolverket, 2022; UNESCO, 2016a, 2016b; United
Nations, 2020).

In Sweden, the country of two of the schools in Study 2, the 2022 curriculum
opens, across subjects for grades K-9, with the acknowledgment that we face
global challenges (Skolverket, 2022). In Civics, future generations are said to
explicitly need a variety of tools “to orient ourselves in a complex world, take
responsibility for our actions and promote sustainable development” (Skolverket,
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2024). In Biology, Geography and Home and Consumer Science (to name a few),
the importance of the content is justified in an interplay between personal
wellbeing and growth, and the importance of sustainable development
(Skolverket, 2022). In Italy, where the second round of case studies was carried
out, there is a similar acknowledgement of “a complex and stimulating challenge”
faced by schools to assist middle school students in sustainability education
(MIM, 2018). The value of introducing such content transversally is framed
within Agenda 2030 and the UN Sustainable Development Goals, and it is
presented as “a journey of emotional and cultural exploration and awareness-
raising with respect to sustainability issues [...], a journey linked to
environmental protection and care for our common home” (ibid, author’s
translation). Subject content is less clearly defined in the Italian case, nonetheless
school is seen as “provid[ing] students, families and the community with the tools
necessary to communicate and implement a virtuous process that truly leads
towards a more fraternal humanity” (ibid, author’s translation). Teachers in both
countries were therefore working within such frameworks when they engaged
with activities on WPs and collaborated with me as I suggested novel approaches
to encounter them in the classroom.

On an international stage, major institutional actors, such as the UN, and its
specialized agency UNESCO, have also been acknowledging the complexity of
our contemporaneity in the global challenges we face (UNESCO, 2016a, 2016b),
and the pivotal role that schools play in the endeavour to respond to this common
and urgent need (ibid). The response, according to UNESCO, is fostering a global
citizenship on three levels: a cognitive one through knowledge and critical
thinking, a behavioural one through action, and a socio-emotional level “to feel
one belongs to a common humanity, sharing values and responsibilities, empathy,
solidarity and respect for differences and diversity” (UNESCO, 2016Db, p.8). It is
within this framework that OECD launched its Global Competence Assessment
in PISA 2018 (OECD, 2018b), to investigate the knowledge, attitudes and skills
of the participants with respect to such global challenges through a cognitive test
and a questionnaire.

Interestingly, drawing parallels between the UNESCO guidelines and the two
national standards, the cognitive level reflects the calls for specific content — or
tools — that were advocated for in both the Swedish and the Italian case. Similarly,
the call for responsible action is the manifest goal across guidelines. That said,
the emotional level advocated by UNESCO, and central in this thesis, is absent
from the Swedish curriculum, while being explicitly acknowledged in the Italian
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guidelines that, as I have previously stated, more closely adhere to the UN
agenda. Understanding or even hypothesizing why this is the case lies beyond the
scope of this thesis, however this difference is indeed intriguing and could be of
inspiration for future research.
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The lagoon of Venice exists because, for centuries, humans have diverted rivers and
excavated channels to preserve this corner of Adriatic Sea which is also a unique
ecosystem. As sea level rise increasingly threatens the existence of the city and its islands,
humans have engineered the MOSE infrastructure to protect the lagoon from flooding by
keeping the higher tides out. Those high tides, however, while dangerous for historical
buildings and cultural heritage, are the life of the saltmarshes (barene), their flora and fauna.
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PREVIOUS RESEARCH

This chapter builds on the background overview of the previous sections,
providing here a description of relevant results with which this thesis enters into
conversation. The chapter is centred on WPs as an educational matter, drawing
mainly, but not only, from research contributions in Science Education (SE) and
Environmental and Sustainability Education (ESE). I discuss contributions across
rather than along disciplinary lines since “[n]Jow that we are faced by a series of
‘wicked’ problems [...], we need to see a convergence between science education
and environmental education.” (Dillon, 2018), and since this work engages with
the transdisciplinary educational matter of WPs.

The introductory section briefly outlines the response from SE and ESE
contributions to a world of WPs. First, I contextualize Study 1 by discussing a
few studies that utilized the Global Competence Assessment (OECD, 2018).
Then, I zoom in and focus on papers that have brought WPs as an educational
matter into the classroom, and discuss them according to the duality mentioned
in the Introduction. On the one hand, WPs as context to find the “most effective
educational strategies” (Block, Goeminne, & Van Poeck, 2018) to resolve a world
of WPs, on the other hand, WPs as a catalyst for exploration. Within this
distinction, I engage with the research objects of this thesis — i.e. competences
and emotions — and how they have been utilized and understood in connection to
WPs. A more thorough discussion of how they are understood and framed in this
thesis will come in the Theory chapter. The final section will conclude by
discussing where this thesis is positioned within this landscape.
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Education in a world of WPs

Over the past decades, environmental reports on the state of the climate (IPCC,
2021), the sea (IPCC, 2019), and biodiversity (Secretariat of the Convention on
Biological Diversity, 2020) have been warning us about anthropogenic changes
and the unpredictable repercussions that they (will) have for ecosystems, us
humans and social systems. This environmental urgency has resulted in a
mirrored urgency in educational policies (see Background chapter) and in
educational research across nations and subjects. Despite the broad title of this
section, as anticipated, the focus here will be on SE and ESE and how they have
responded to the urgency of a world of environmental WPs.

Several contributions have been arguing for the relative importance of scientific
content in helping students navigate our current environmental crises. For
instance, drawing from the latest Handbook in SE, chapter 22 focuses on Earth
Science and its authors maintain that it is an overlooked subject across most
countries, while also arguing that its content is a fundamental tool to understand
many of the environmental issues we face such as floods, draughts and their
connection to atmospheric changes and climatic processes (Orion & Libarkin,
2023). Similar claims have been made about the importance of content in
Chemistry (Danckwardt-Lilliestrom, Andrée, & Rundgren, 2024; Yavuzkaya,
2024) and Biology (Hull, Hammer, & Leavey, 2025), and about their specific
relevance in navigating a world of WPs.

Besides scientific content, Environmental Education, from its early stages, has
supported students to wade through WPs with an intent to move people towards
competent and responsible actions (Dillon & Herman, 2023). Such an intent
towards behavioural change has, however, long been challenged, after all “[i]s it
the job of education to make people behave in a particular way?”” (Jickling, 1992,
p- 7). In fact, rather than claiming direct causality from environmental awareness
to environmentally conscious actions, environmental educators have veered
towards supporting students in a way that would allow them to later decide their
best course of action (Wals & Dillon, 2013). In the face of the ever-growing
challenges of our contemporaneity, educators have veered towards fostering
adaptive competences, for instance by engaging learners in a transdisciplinary
manner (ibid). Alternatively, researchers have advanced invitations to take a more
political stance in the classroom and to embrace dissensus, in the face of
“environmental catastrophes” (Bazzul, 2015). A study on the way a US-national
standard in SE addresses sustainability issues showed how the text was decisively
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technology-centred and missed opportunities to problematize the socio-economic
aspects of WPs, particularly the differences in geographical and historical
responsibilities (Feinstein & Kirchgasler, 2015). The importance of including, on
an equal footing, a multitude of perspectives about environmental issues can also
be identified in the experiences and reflections from teachers in Sweden (Sund,
2016). Across subjects, in fact, they sustain that historical and political aspects
matter and so do epistemological conversations about “taken for granted
assumptions” (ibid), despite being on the sidelines of conversations about
sustainability.

As the contributions above show, this discourse about what knowledge and
awareness to foster for a world of WPs transcends the disciplinary boundaries of
SE and ESE. This multi-disciplinary field of “science education for sustainability
consists of awareness of the environment and science, knowledge of concepts and
methods and how to work for sustainability, and metacognition allowing critical
reflection and transformation of values, views, perceptions and behaviour”
(Jeronen, Keinonen, & Karkkéinen, 2024). Similarly, competences are listed in
Nussbaum’s book about the importance of the humanities, alongside science, as
we navigate unprecedented global challenges (Nussbaum, 2010). There, she
states what students need to face those challenges and asserts that schools should
first and foremost “[d]evelop students’ capacity to see the world from the
viewpoint of other people [...] the capacity for genuine concern for others, both
near and distant, [...] [p]Jromote accountability [...] [v]igorously promote critical
thinking” (Nussbaum 2010, p. 45). One can see how this list strongly resounds,
in content if not in theoretical framework, with the competences that international
educational institutions support, as I elaborated in the Policy section. They also
mirror the list from the Global Competence Assessment (OECD, 2018b) that I
analyse in Study 1.

Study 1

The Global Competence Assessment, aimed at learning whether and how
students are ready to thrive in our contemporary world (OECD, 2020), did not
inspire numerous analyses. Besides qualitative studies of its questions (Chandir,
2022) and framework (Andrews, 2021), few ventured to unpack the results.
Searching for quantitative studies, the majority of studies focused on the
differences between a sample of countries, such as a recent publication comparing
Thailand, the Philippines and Indonesia (Nob, Bernardo, Manguiat, & Arenillo,
2025); while few have worked with an international sample. I mention here two
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examples. The first study suggests that all dimensions of global competences
significantly predict behavioural intentions, while, according to the study,
scientific literacy does not hold significant predictive power (Kastorff, Moser,
Heine, & Kauertz, 2026). Another study, focused on school privatization and
socioeconomic segregation, revealed a composite impact on global competences
where segregation driven by private schooling drives competences inequalities
within countries (Molina & Cordoba, 2025).

Study 1 thus joins these latest contributions in unpacking what the results of the
Global Competence Assessment can tell us about how young students, globally,
relate to these global competences that have been advocated for, and to this world
of WPs. Besides a critical choice of which competences are included in the study,
the novelty of the study lies in testing them against students’ objectified cultural
capital and their perception of schoolwork related to WPs and the competences
themselves. This latter portion of the analysis opens up the discussion of WPs as
an educational matter, which will help us frame Study 2.

WPs as an educational matter

Among the research contributions in SE and ESE that have intended to help
students navigate a world of WPs, many have done so by bringing such
challenges into the classroom as an educational matter. Several contributions,
over the years, have created, tested and at times iteratively improved specific
activities with pupils from primary school to higher education. These studies have
been carried out under varying theoretical and pedagogical assumptions, and
differing contexts. I will present the contributions according to a categorization
that I mentioned before and that I borrow from Block, Goeminne and Van Poeck
(2018). It looks at the aim of these studies and divides them between (1)
contributions that are set out to perfect educational interventions and approaches
to resolve the current crises, (2) contributions that centre WPs because their
inherent attributes can become catalysts for exploration. As a disclaimer, this
chapter does not aim at endorsing said duality and I am aware that there are
studies that do not sit exclusively in one of these categories; however, this
distinction allows me to make sense of this vast set of contributions and to later
clarify the position that this thesis occupies. Across this section are woven
references that concern the research objects of this work’s research questions —
competences and emotions — which will be further discussed in Theory.
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Predefined goal

In a world of “controversial, messy issues” (Jenkins, 2006), there has been a
longstanding striving for schools to support students — just as the PISA
assessment intended to test (OECD, 2018b). This has meant identifying what they
ought to learn, practice or develop, and at times this has meant bringing WPs into
the classroom.

Within this strand, we find the long-standing tradition of Socio-Scientific Issues,
which sustains that “[i]t is not enough for science educators to teach science
content if what we really want to do is help students become better able to
negotiate the challenges of science as it is represented in the real issues of society”
(Sadler, 2011). While research contributions in SSI acknowledge the
transdisciplinarity of the “real issues of society” and the importance of
considering clashing perspectives, they do so from a position that is strongly
embedded in Science and SE. For instance, a recent meta-analytical study across
32 cases reported on a large effect of SSI interventions compared to what they
refer to as “traditional or regular instruction”, meaning that SSI interventions
across varying contexts do produce a positive change in students’ scientific
literacy (Calik & Wiyarsi, 2025). Within this pool of studies, some examined
scientific reasoning, conceptual understanding in relation to scientific content, or
argumentation skills. A study in China, for instance, saw the participation of 41
schools for an 11 weeklong program and showed how effective an SSI
intervention centred on environmental themes can be with respect to students’
Socioscientific Reasoning (Jia & Ren, 2025). With respect to argumentation
skills, there have been various studies promoting students’ ability to problematize
and to construct argumentations (Garrecht, Reiss & Harms, 2021; Smit, Rietz &
Biichel, 2024), such as a study by Dawson and Carson (2020), which focused its
intervention to argumentation specifically about climate change. The role of WPs
has become so prominent that a more recent paper in SSI calls for entirely
restructuring the science curriculum around these issues (Sadler, Xu, & Fortus,
2025).

Outside of an SE perspective, other interventions have worked across different
subjects. For instance, the tools provided by critical Mathematics have been
proven helpful to deal with the uncertainties and contested nature of various WPs
(Hauge & Barwell, 2017), and similarly, mathematical modelling have shown to
be a valuable support for student’s discussions on a sustainability issue such as
waste management (Giirbliz & Calik, 2021). Combined efforts across disciplines
can be a key strategy such as chemistry content together with axiological and
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societal perspectives to unpack and explore the environmental WP of plastic
pollution (Danckwardt-Lilliestrém, Andrée, & Rundgren, 2024). Combining
approaches has been proven to strengthen engagement with environmental issues
when students face them from within a STEM framework (Alkair et al., 2023).
Analogously, the transdisciplinarity of climate change is important to consider if
one intends to unpack the social and economic impacts on people and the
uncertainty of this issue, as these aspects have the potential of enhancing learning
as well as evoking emotions and action (Busch, 2016).

These interventions, as said, were all pursuing a goal, fostering a piece of
knowledge, a skill, a competence that could support the participants to navigate
the issues our societies face. The last contribution by Busch (2016) introduces —
in this section — emotions as another key aspect to consider, alongside
competences. Over the last few years, there has been growing attention towards
emotions, especially in connection to education about environmental WPs, as the
review by Ojala, Cunsolo, Ogunbode and Middleton (2021) maintains. The
reviewed literature reports on studies about emotions in relation to climate change
and other ecological stressors. The review focuses on the connection between
emotions such as grief and anxiety, and people’s mental health. Despite retelling
of many examples of the generative power of these so-called negative emotions,
the review concludes by suggesting various coping mechanism drawing
inspiration across case-studies (ibid). Therefore, those studies were pooled
together because of their contribution to the goal of coping with negative
emotions. Similar suggestions on how to cope with emotions can be read in later
studies, such as in Sharp, et al. (2021), where WPs were placed at the core of
educational practices in order to create activities where students, according to the
researchers, “are able to conceptualise and tackle them [environmental WPs]
more hopefully and effectively” (ibid). Similarly, the large-scale intervention
carried out in Levesque and Rocque (2024) integrated climate change education
with “strategies to help students cope with their climate emotions” (ibid). In their
pilot study, however, despite the validated scale to assess emotions, they found
no significant change towards positive emotions, especially hope, as a result of
the intervention (ibid). Significant changes were instead reported by Gao, Mun
and Kim (2021) who also designed activities aimed at fostering empathy, rather
than hope, and, in gathering their findings, they reported on participants’
emotional responses and their regulation when encountering complex issues such
as cobalt mining.
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These contributions therefore see a specific set of emotions in connection to
environmental WPs as the predefined goal to achieve, while grief, hopelessness
and anxiety ought to be coped with (Ojala, 2012). One recurring antidote to these
undesired emotions is the pursuit of hope through targeted activities (Birdsall et
al., 2023; Levesque & Rocque, 2024; Sharp et al., 2021). These strives towards
certain emotions and away from others enter in conversation and somewhat clash
with one of the theoretical concepts of this thesis, happenstance (Ahmed, 2010),
which is grounded in a critique of the unwavering pursuit of happiness. I will
further elaborate on this tension in Theory, but will discuss where this thesis is
positioned with respect to it in the section below.

Alternatively, there has been a meddled attention towards competences and
emotions where the latter are seen as something to take into account, and possibly
influence, in order to attain the actual goal of specific competences. For instance,
in a study by Jones, Parsons, Halstead and Wolstenholme (2024), emotional
connection is one of the dimensions taken into account, with the ultimate aim of
empowering youth into action. A similar instrumental view of emotions can be
found in the study by Dunlop and Rushton (2022), where emotions gain
recognition for “their potential for transformation” and their connection to action
(ibid).

I conclude this section by saying that I have presented here a representative
sample of contributions that pursue the fostering of specific competences, the
acquisition of apt content, and even the support of specific emotions such as hope,
at the expenses of others such as grief. In Study 2, the aim was not the acquisition
of competences or content, and definitely it was not to stir students’ emotional
responses. However, 1 do observe those advocated-for competences during the
workshops and I envisioned the process drama activity as a space where to
practice them. For this reason, while adhering more closely to the idea of WPs as
catalysts for exploration, Study 2 does not entirely transcend the idea of crafting
interventions centred on WPs with a set goal.

WPs to open spaces

The second way of including WPs as an educational matter is by seeing their
potential as a catalyst for exploration, rather than as a context to achieve a pre-
established end. The key to opening such spaces for exploration are the inherent
characteristics of WPs, for instance their complexity and multiplicity of
perspectives might engage students in reflecting about pluralism and pluralistic
approaches (Tryggvason, Ohman, & Van Poeck, 2023). Already from this
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example one can see how the inclusion of WPs is not aimless — as that would also
raise ethical concerns over using the valuable time of research participants — but
rather non-prescriptive and open to which, in this case, reflections WPs might
bring about. Similarly, the inherent insolvability of WPs can provide
opportunities for students to explore other paths rather than solving the issues,
such as whether to accept or reconcile with insolvability. Indeed, Kronlid (2021)
discusses the educational value and potential of four ways of handling problems
drawing from a typology thoroughly dissected by Donahue and Espejo (2016).
Particularly relevant for this thesis are the pressing and resolving styles since they
both depart from an acknowledgment of a lack of a clear-cut solution, which is
faced with resignation in the first style and with a strive for reconciliation and
coping in the latter.

The ways in which WPs are turned into catalyst for exploration vary. It can be,
for instance, through literature, as Lindgren, Leavenworth and Manni (2021) have
done in two Swedish case studies. In their paper, speculative climate fiction opens
the educational space in which it becomes possible to “re-think traditional
knowledge, solutions and norms of doing and living” (ibid, p. 738) since this
literary form offers a safe context for students to expand discussions in diverse
ways (ibid). Similarly, a South African study turned to theatrical tools in a series
of workshops where pupils explored and learned about urban waters since
“collectively generated stories bring to the fore messy interconnections that make
up the world” (James, 2019).

Alternatively, spaces of explorations can be opened by simply introducing
students to complex issues of our contemporaneity (Hauge & Barwell, 2017).
Across three case studies in Norway, the authors report on students noticing and
navigating particularly the uncertainties surrounding climate change prediction
or debating oil exploitation in Norway in ways that mirror the arguments of the
national public debate. This contribution sits between the two ways of thinking
about WPs as an educational matter, since on the one hand the authors argue for
the role and mutual effect that post-normal science and mathematics can play to
help students navigate problems characterized by “high degrees of complexity,
uncertainty and risk [with] multiple actors and contested values” (ibid). On the
other hand, the actual outcome of the case studies was not predetermined but
rather driven by the traits of the issues that were brought to the students’ attention.

Another interesting case, with participants aged between 3 and 5, created spaces
of democratic exploration of environmental issues that could be of interest for the
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children (Mackey, 2012). The starting point of this work was the United Nation
Convention on the Rights of the Child and guided by those rights the researchers,
together with the teachers, provided opportunities for the children to know, to
contribute, be heard, find solutions and act. And the ways in which the pupils
inhabited those opportunities was not pre-emptively defined.

Centring an activity on WPs have also been shown to elicit emotional responses,
besides competences. For instance, a study exploring action competences for
sustainability found that they also elicit emotional responses such as aspirations
for change, self-confidence and trust in adults (Almers, 2013). Other unexpected
emotional responses to WPs, which in these cases obstructed the activities, were
recorded by Gelinder, Hjdlmeskog and Lidar (2020) who studied decision making
about sustainable food consumption and showed how taste-related emotions,
enjoyability and aesthetics significantly impacted discussions. Analogously,
Hofverberg and Westerlund (2021), in a study centred on craft teachers and
teaching about sustainability, report on the derailing impact that disgust
associated with the teaching material can have on students’ participation.
Emotions can thus disrupt the educational goals that an intervention was set out
to achieve.

Alternatively, emotions can be the explicit research object, as in a case study
involving 12-year-old students working with environmental and sustainability
issues connected to food, where Manni, Sporre and Ottander (2017) set out to
study how students’ meaning-making was impacted by emotions and values.
They found that they were indeed strongly shaped by personal emotional
evaluations and especially by emotionally charged imagery when online images
of orangutans profoundly influenced the direction of the group work. While the
activity was set out to explicitly investigate the role of emotions within the
context of environmental and sustainability issues, there was no prescriptive
educational goal to alter what those emotions were.

It appears that more studies are interested in the ways in which the inherent traits
of WPs affect participants in their emotional response, as opposed to their
competences, while competences are instead more often explicitly pursued as an
educational goal. There lies one of the novelties of my thesis: an open-ended
space where students reveal and make use of their competences in unscripted
ways. More about this below.
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This thesis

As I have written from the onset of this text, this work is positioned in a world of
WPs that I encounter as a person before encountering them as an educator and a
researcher. The focus, because of their urgency (IPCC, 2021; Tong et al., 2022),
is on the ones that have a significant environmental component. The two studies
of this thesis and their articles are my contributions to this shared endeavour and
responsibility as an inhabitant of this planet.

As far as the question of why include WPs as an educational matter, this thesis
bridges the two approaches I have described above. Indeed, it borrows definitions
and descriptions of competences from the prescriptive vision, in order to identify
them as they come to fruition in the process drama workshops. Study 1 even
engages with a dataset that explicitly intends to assess whether students are
successfully utilizing those advocated-for competences (OECD, 2018b), and
whether and how schools are contributing to this endeavour. However, both
studies rest on the idea that “our best hope for a sustainable future is to educate
citizens to be open to unforeseen conditions, to learn our way forward into an
unknowable future” (Vare, 2022), which sits better in line with the open-ended
aim.

For instance, Study 1 engages with the portion of the Global Competence
assessment that investigated self-reported competences rather than the portion
that tests their successful utilization. In Study 2, where I had more freedom of
action, environmental WPs are introduced to the students in such a way that their
insolvability and complexity are meant to open possibilities for exploration and
growth in unforeseen ways. In fact, specific emotions and predetermined
competences are not pursued in Study 2, nor are emotions used in an instrumental
way to achieve a change in competences. Both are observed as they take space
and in turn affect how the encounters with environmental WPs take shape during
the activities. The concepts with which I capture the openness of the educational
space — queer use and happenstance — are discussed in the forthcoming chapter.

Therefore, the goal-oriented interventions I listed previously cannot identify the
gap that this thesis wants to address, but neither can the open-ended contributions.
The former test interventions in a way that I do not, the latter offer inspiration to
create similar activities, rather than delimitate what has already been done. Then
where is the gap that this thesis addresses?
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Well, few are the studies where competences are studied while they are practiced
or self-reported rather than assessed as a target to be achieved. This thesis engages
precisely with that. In addition, by carrying out a study on competences and a
study on emotions on the same set of data, this work provides insightful
information on their mutual relations as they happen in a non-prescriptive space.
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While Europe experiences an endless succession of human-induced heat waves,
Sweden gets ready for their national election in the fall. One of the parties, with a
smiling bee, advertises how they are the only ones intending to reduce the price of the
hydrocarbons powering vehicles and global warming. This billboard was photographed
in a region with a sparse population where for many people it is impossible to rely on
collective transport.
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THEORY

As mentioned in the previous chapters, this thesis engages with the idea of
centring WPs and their inherent traits to create open-ended spaces of exploration
where students encountering WPs could make sense of them and navigate their
complexity and insolvability. For this reason, this chapter begins by juxtaposing
the two concepts that are here used to frame such a space — queer use and
happenstance — and how they served different purposes in their respective papers.
The ensuing sections focus instead on the research objects of the RQs and define
how competences — in both studies — and emotions — in Study 2 — are framed and
studied in this thesis. A closing table summarizes in which article each of the
concept is utilized.

Queer use and Happenstance

Drawing from Sara Ahmed’s work, I made use of two concepts to describe the
classroom space in Study 2 and how WPs are introduced as the central
educational matter, together with their inherent transdisciplinarity, contested
knowledge and debated axiology.

Queer use

During the workshop series, together with teachers and students, we clearly used
the classroom space for our educational activity. In general, the way in which a
space is meant to be used is expressed via instructions (Ahmed, 2019), and,
throughout our activities, teachers gave instructions to the participants. In this
context, however, I argue that the instructions were queer, as process drama was
entirely novel to students and teachers alike who were mostly accustomed to
frontal lectures. Not only were students asked to inhabit a made-up scenario,
embody roles and speak from those perspectives, but they were also instructed to
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stay in the disagreement in case they could not settle on a shared argument, a way
of working that was indeed unusual for both teachers and pupils. In addition, their
fallacious arguments were not corrected by the teacher during the workshops, nor
were their ways of expressing themselves commented on. In her book “What’s
the use”, Ahmed describes queer uses as “when things are used for purposes other
than the ones for which they were intended” (Ahmed, 2019). Indeed, the unusual
way of working that students were instructed to follow can be understood as a
queer use of the classroom.

Yet, following Ahmed’s theory of use, the qualities of the classroom-space
influenced the queer use itself, because “[e]ven when we use something in ways
that were not intended [...] we do so given the qualities of a thing” (ibid, 26). In
fact, the presence of their teachers, peers and the fact itself of being inside their
classroom influenced students’ actions and words. As I elaborate in Article II,
students cared about their peers’ recognition of them and their arguments, they
also wanted to follow the instructions they received from their teachers, and at
times they uttered explicit concerns about the content and structure of their
arguments. However, Ahmed further sustains that the influence between space
and queer use is reciprocal as “(w)hen queers use spaces, spaces might become
queer” (ibid, 200), and I could observe how our queer use of the classroom via
process drama turned the classroom into a queer space and opened it up to further
queerness. In fact, students took ownership of the queer use by challenging the
boundary between classroom exercise and in-role arguments, questioning the
content presented to them during the introduction and the limitations imposed by
the scenario. Simultaneously, they showed a decreasing level of care towards
their school performance as the workshop series proceeded, thus moving away
from the conventional use of the space and making the classroom even queerer.

To sum up, by framing the workshops as a queer use of the classroom space in
Article II, it became easier to notice how process drama helped students
encounter the WP in the scenario and its human and non-human dwellers more
closely while revealing fewer and fewer concerns towards more traditional school
expectations.

Happenstance

This open-ended space of encounters via process drama was re-framed in Articles
IIT and IV, as we drew from Ahmed’s book “The Promise of Happiness” (Ahmed,
2010) where she states that “the necessity of happiness [is] an exclusion not just
of unhappiness but of possibility.” (ibid, 218). In fact, by bringing as examples
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two dystopian movies where the future is uncertain and the characters act in the
suspended moment between present and future, the author stresses the need to
accept the risk to be unhappy since “[t]he happy future is the future of the
perhaps” (ibid, 198).

This openness to possibility or the perhaps equates to a renounce of hope at all
costs, which “is what we cling to instead of wading through the uncomfortable
uncertainty required to best understand our situation and formulate a cogent,
creative response. In this way, it forecloses possibilities for change.” (Thornton
& Louverdis, 2026, p. 150). Indeed, rather than promoting happiness and hope to
our students as the best if not the only way to face our current age of crises, one
ought to promote and support an openness towards painful emotions, since
“through its open-ended transformation, mourning allows people to keep moving,
while making space for narratives of ongoingness” (Aroch, 2026).

The educational question is then how to create such suspension in possibility, as
the characters in Ahmed’s story? According to her, an alternative to an imperative
pursuit of happiness has to be the happenstance, where fortuitous encounters and
events are allowed to take place, thus opening to the perhaps and to the possibility
of a happy future. For this reason, I turn to this openness to possibility provided
by the happenstance to frame the activities where students encountered the
complex and unsolvable nature of the environmental WP. There, they found
themselves between a problematic present (of sea level rise, loss of biodiversity
and climate change) and a shape-shifting future that could not promise happiness
for all. The openness of the happenstance allowed their full spectrum of
emotional reactions and relations with respect to the environmental WPs to
happen and shape the activities.

To sum up, by framing the workshop space as a happenstance, I was able to show
how process drama created possibilities for fortuitous encounters and open-ended
outcomes in Article III. In Article IV, that same openness gave space to any
suggestion of environmental WPs, in any way they decided to frame it. Moreover,
in both Article III and IV, the concept of happenstance emphasizes how any
emotion was allowed to come to be, while seeing hope and “happiness as a
possibility” (Ahmed, 2004), as something precarious and not as the main goal.
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Competences

Starting from a shared understanding that “we cannot assume that the word
‘competence’ is uniformly understood, or accepted” (Vare, 2022), I intend to
explain in this section what [ mean by “competence” throughout the analyses. As
I make use of this concept in both Article I and II, and thus in both Study 1 and
2, finding a definition that agrees with the epistemological underpinnings of such
different contexts is no easy task.

For Article I, the list of self-reported competences I assess are, of course, part of
the constructs within the Global Competence Assessment of the PISA
questionnaire: interest and respect for others, an overall awareness of and
knowledge about the issues our societies face and their complexities, and the
ability (or the belief) to adapt to new situations. The OECD understanding of
these competences is defined in their report as “a combination of knowledge,
skills, attitudes and values successfully applied both in face-to-face, virtual or
mediated encounters with people who are perceived to be from a different cultural
background and in individuals’ engagement with global issues” (OECD, 2020, p.
56). They aim at assessing where 15-year-old students are in this life-long journey
of acquiring these competences, as the title of the report itself suggests: Are
students ready to thrive in an interconnected world? (OECD, 2020). It is relevant
to point out the caveat of values, which they consider out of reach for such an
assessment (ibid, p. 64).

That said, as I engage with the questionnaire and not with the evaluation of said
competences, | am not assessing something that can be “successfully applied”,
but rather something that might resonate with the respondents to various degrees,
something they self-report about. To further this distinction, in Article I, I engage
in a discussion around what it means that a 15-year-old answers positively to
questions about their ability to adapt to new situations or their respect for others.
A willingness to be that person, a desire to adhere to an ideal, a true competence?
As they are recorded as an “x” mark on a questionnaire, these nuances become
indistinguishable from one another.

In Article II, I observe competences as they come into play during the encounters.
Therefore, while I draw on the list of the PISA constructs, as well as on a large
body of literature in SE and ESE that aim at fostering them through specifically
tailored activities (Feinstein & Kirchgasler, 2015; Garrecht, Reiss & Harms 2021;
Hauge & Barwell, 2017; Jeronen, Keinonen, & Kérkkdinen, 2024; Sadler, Xu, &
Fortus, 2025; Smit, Rietz & Biichel 2024), I observe them as they come to fruition
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in the queerly used classroom. In particular, I track them through the
operationalization of the science identity model by Carlone and Johnson (2007):
as meaningful knowledge and understanding in the “relevant practice” (ibid) of
encountering environmental WPs.

Therefore, while the list of competences I “search for” might be analogous
between the two articles, the way in which they are understood reflects how
different the two studies are. Interestingly, in the identity model, competence is
separate from the skills and abilities that make said competence visible, contrary
to the PISA framework, and they are gathered under the second dimension of
performance. This distinction carries interesting consequences for the discussion
of the results from Article II since what was indistinguishable in the student
questionnaire of OECD PISA becomes traceable during the in-class encounters.

Emotions

Next to competences, in the happenstance of the process drama encounters,
emotions came to matter. The theoretical understanding of emotions of this thesis
draws again from Ahmed’s work, particularly her model of sociality of emotions
(Ahmed, 2004). There, Ahmed argues for emotions as an engendering force as
they “create the very effect of the surfaces and boundaries that allow us to
distinguish an inside and an outside in the first place.” (ibid, p. 10). The ways in
which emotions take space and shape the boundaries within each interaction are
an interesting lens through which we studied what took place in the situated
educational context of the workshops and the multifaceted relations within.

Even more importantly for this work, “it is through emotions, or how we respond
to objects and others, that surfaces or boundaries are made: the ‘I’ and ‘we’ are
shaped by, and even take the shape of, contact with others.” (Ahmed, 2004, p.
10). In a study such as this one where every participant (‘I) was given a group
role (‘we’) to embody in the process drama scenario in their classroom (‘we’),
such a model enlightened what happened within the roles, between different roles
from the same scenario, as well as in peer-to-peer interactions. This emotion
framework guided our understanding of the participants’ response to each one of
these layered “objects and others” in the happenstance, and therefore our
understanding of their experiences with WPs.

In her model, Ahmed discusses some emotions in detail, while others she does
not dwell upon. In the analyses, we recorded a varied range of reactions and
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relations informed by the general understanding of the sociality of emotions
model. The joyful, excited reactions, as well as the frustration and irritation, are
quite straightforward to identify and argue for in the analysis. There are other
emotions instead that [ will expand on further, as their traits are more complicated
and heavier to navigate.

One distinction that bears consequences in the results is the one between pain and
disgust. In fact, according to Ahmed, to feel pain one needs to get “close enough
to touch” (Ahmed, 2004, p. 28) and “[d]isgust involves a relationship of touch
and proximity” (ibid, p. 85). Closeness therefore connects them to each other and
could be found in the proximity students experienced in the embodied encounters
of process drama. However, as emotions ‘involve (re)actions or relations of
‘towardness’ or ‘awayness’ in relation to (...) objects’ (ibid, p. 8), the openness
to the pain of others is a move towards, of sympathy, while disgust is a move
away from, a rejection.

Ahmed discusses both the pain felt directly and our (in)ability to feel someone
else’s pain, but she argues that despite the impossibility of fully experiencing
what someone else is feeling, one can be open to being affected and moved by
something so ungraspable and foreign as somebody else’s pain. Interestingly, this
emotion connects to some of the advocated-for WP-competences, which are
central in Article 1 and Article 2. In fact, the openness to the pain of others can
be seen as underlying the ability to respect and see the perspective of others,
imagine their experience and empathize with it, as “I am moved by what does not
belong to me” (Ahmed, 2004, p. 31). In disgust instead “the proximity of the
object is felt as offensive” (ibid, 85) and manifests as an away reaction, a desire
to distance oneself, a rejection of the other and their experience. These opposite
reactions, despite a foundational similarity, will be of importance in the results.

Another complex emotion that I want to unpack here is shame, where one finds
themselves “exposed to others” (Ahmed, 2004, p. 104), one’s actions or thoughts
have been “‘found out’ as bad by others” (ibid, p. 105). Not just any other, but
one other whose opinion matters, as “I may be shamed by somebody I am
interested in, somebody whose view ‘matters’ to me” (ibid, p. 105). Ahmed
argues that shame lives in strong connection with love and the desire to receive
recognition from those that one loves. Indeed, if I care about someone’s opinion
of me, of my actions, I want them to acknowledge me, and if instead of
recognition I am found at fault by them, I feel shame. This emotion is thus
ambivalent: “shame both confirms and negates the love that sticks us together”

41



(ibid, p. 107). This emotion thus connects to another concept I use in this thesis,
recognition (or lack thereof) as one of the three dimensions of the identity model
(Carlone & Johnson, 2007), and they will be unpacked together in the results.

Situating the theoretical concepts

To summarize, across the four articles and two studies, I utilize four concepts that
are illustrated in Table 2. Competences and emotions, the recurring concepts from
the RQs are explored respectively in Articles I & II and Articles III & IV. For
Study 2, the space within which the process drama encounters took place was
framed in two ways, responding to the respective study objects. A queer use of
the space to discuss competences, a happenstance to allow and see emotions.

Table 2 On the top-row the four papers, below them a reminder of how they are located with respect
to the two studies. The third and fourth rows summarize which theoretical underpinnings apply to each
one of them.

Article | Article Il Article Il Article IV
Study 1 Study 2
competences emotions

queer use happenstance
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As the largest climate mode, EI-Nifio, carries significant impacts on populations, livelihoods and
ecosystems worldwide, to anticipate its future extent and occurrence and thus to prepare, we
collectively rely on climate models. Here is an unpublished result from my previous research, showing
how even among the newest experiments, EI-Nifio predictions still vary significantly.
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METHODOLOGY

This dissertation encompasses two sets of empirical material. In the first study, I
carried out a statistical analysis on various sub-sections of the student
questionnaire from OECD PISA (2018), reported in Article I, where I studied
participants’ self-reported competences in relation to global challenges. The
second study consists of a series of process drama workshops on environmental
Wicked Problems (WPs), carried out in four classes, two in Sweden and two in
Italy. The data collected across these activities fed the analyses of Articles 11, III
and IV. This chapter is divided accordingly.

Throughout the methodological details, I also tell the story of the choices I made,
which are interwoven with reflections drawn from a paper by Tracy (2010) on
the quality in qualitative research, as a means to increase transparency about the
data, the analyses, and the results. These self-reflections culminate with a section
on the ethical considerations that accompanied and followed the project.

Study 1 — quantitative analysis on PISA

From the beginning of my doctoral studies, I knew I wanted to engage with
contemporary environmental issues, and that my interest lay in students’ own
experiences and voices. Given my background in Mathematics, Statistics and
Natural Sciences, I decided to enter this new field with a quantitative analysis of
a large-scale dataset. After consulting experts and considering various national
and international assessments, I chose the Global Competence Assessment,
carried out by OECD PISA in 2018 (OECD, 2018b). In particular, I utilize the
portion of the assessment that is part of the questionnaire “collecting self-reported
information on students’ awareness of global issues and cultures, skills (both
cognitive and social) and attitudes” (OECD, 2018b, p. 21), rather than the portion
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aimed at testing said competences. This section offers insights into students’
voices and experiences rather than measuring a pre-determined outcome.

Data and analysis

The first decision was to include all 286775 responses to the assessment in the
analysis, as a way to step away from a tendency to pit countries against one
another in such quantitative studies. I elaborate further on these reflections in the
section about ethics.

Then I had to select which constructs of the questionnaire to include. Given the
longstanding research tradition in SE and ESE acknowledging the importance of
specific competences to navigate the complexity of our contemporaneity, |
identified them within 6 constructs of the questionnaire, which are called:
Perspective taking, Interest in learning about other cultures, Awareness of global
issues, Respect for people from other cultural backgrounds, Global mindedness,
and Adaptability. By combining students’ answers from these constructs, I built
the first overarching index as an indicator of the respondents’ average self-
reported competence, and 1 did it following the OECD technical guidelines
(OECD, 2018a).

The second index apprehends the role that schools might be playing in this
endeavour to prepare students for such global challenges. To this end, I combine,
from the same portion of the student questionnaire, all questions about school
activities on global issues and on those same aforementioned competences. They
belong to a specific construct called Global Competence at school. Finally, to
gauge at a broader spectrum of explanatory variables, I join a long-standing
tradition (Breinholt & Jeeger, 2020; Jager, 2009; Sullivan, 2001) inspired by
Bourdieu’s “Cultural reproduction and social reproduction” (Bourdieu, 1973),
and expanded the analysis to the students’ family background, specifically
estimating their objectified cultural capital (Luo, Liu, & Qu, 2022; Eryilmaz &
Sandoval-Hernandez, 2021). This concretely translated into their self-reported
cultural and technological affordances at home — e.g. for the former books and
dedicated spaces where to study, for the latter laptops and an internet connection.
These questions were retrieved from the general student questionnaire and
constitute the material for the third and fourth indices, respectively. In the
analysis, to ensure reliability in my results, I first assessed the internal consistency
of the questions I included in each one of the indices (Barmark & Djurfeldt,
2019).
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Eventually, I studied how the competences indices were distributed among
participants, and I did it with a variety of parametric methodologies (Carifio &
Perla, 2008; Chan & Luk, 2022; Maurer & Bogner, 2020). The other indices,
instead, were analysed solely in terms of their correlation to the self-reported
competences. To complete the investigation of the respective relations, and
improve the validity of my results, I built and evaluated a series of multivariate
models where students’ self-reported competences were the dependent variable
and a combination of the other indices the explanatory variable.

Study 2 - workshop series

The second study began as I obtained results from the analysis on the PISA
assessment, which revealed that students globally respond positively in relation
to the competences advocated-for in a world of WPs. The participants’
confidence and overall positive stance towards a variety of competences were an
interesting result, despite the inevitable limitation of a survey. In particular,
among participants’ answers, I could not distinguish whether they were
responding truthfully, hopefully, or whether they were merely performing
according to some internalized expectations. Therefore, armed with curiosity, |
decided to step into the classroom to observe how students experience
encountering environmental WPs.

The method with which to create those chances of encounters with environmental
WPs came from a suggestion from a dear colleague of mine, Kerstin Danckwardt-
Lilliestrom, who has a long experience on the process drama methodology
(Danckwardt-Lilliestrom, Andrée, & Rundgren, 2025; Danckwardt-Lilliestrom,
Andrée, & Rundgren, 2024). Then I had to decide the age bracket I was going to
focus on. The PISA assessment collects answers from 15-year-old students, so |
could have worked in upper secondary. However, as | was reading studies that
focused on the complexity and insolvability of WPs, I noticed how the overall
attention was tilted towards upper secondary and higher education, and so I
decided to turn my attention to younger students and decided for middle school,
i.e. between 11 and 13. My interest was corroborated by the fact that kids in that
age find themselves in a cognitive and emotional developmental turmoil (Jansen
& Kiefer, 2020; Wigfield, Lutz, & Wagner, 2005).

Once I had reached a rough outline of the activities, I started reaching out to
schools. Alas, it was 2021, and schools were still dealing with the aftermath of
Covid-19 restrictions, thus I found both principals and teachers to be quite
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reticent. Finally, in the late fall of 2021, I made two fruitful connections in two
schools located in a large city in Sweden. Interestingly, these schools, which I
renamed Birch and Elm, could not have been more different from one another.
Birch, located in a neighbourhood of the city, is a privately run school where
pupils are familiar with art-based methods, and their parents are actively involved
in the school’s proceedings. I contacted the principal who invited me to present
the idea to the entire team of middle-school teachers during their weekly meeting.
I received a general positive response, and the social science teacher voiced their
heartfelt interest in collaborating with their class of roughly 20 pupils. Elm,
located further away from the centre of the city in a greener neighbourhood, is a
public school where a large portion of the student population does not master
Swedish. Here as well, I first contacted their principal, who forwarded my
suggestion to one of their natural science teachers. This teacher is often interested
in research collaborations, and they thought that this activity could be valuable
for their students. In this school, I worked with a group of 16 pupils.

Once the series in Sweden was concluded, I saw added value in investigating my
research object in another context. First, I contemplated looking for other schools
in another Swedish city or another part of the country, but then, supported by my
supervisors, we decided it could be more interesting to use my Italian background
and carry out a second series of workshops there. An old friend of mine is a
geography teacher near Bologna, and over the previous months I had discussed
the activities, the environmental WPs, and the process drama methodology with
them. The decision to work in their school came rather naturally. Their principal
was soon on board, and so was another geography teacher from the same institute.
I applied for funds and once the bureaucracy was settled, I left for Italy in the fall
of 2023. The public school there is the only middle school in a town of roughly
30 000 inhabitants, within an area characterized by widespread industrial and
agricultural production. There, we carried out a series of analogous workshops in
the two classes of roughly 20 students each, while the school is the same the
students I worked with belonged to two different classes that [ named Spruce and
Hawthorn.

Process drama

Before delving into the details of the study, I want to take a moment to discuss
why I chose process drama.

This methodology could be seen as closer to role play than theatre since
participants are not expected to talk in specific ways or have a certain mannerism,
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and neither are they asked to follow a script. What differentiates process drama
from role play is the defining tension that sits at its core (Dunn, 2016). This
tension becomes the focal point around which the participants, by embodying the
roles they are assigned, discuss from within those novel perspectives (ibid).
Given the multitude of perspectives and the friction surrounding the contested
epistemologies and axiologies of a WP, I chose process drama because it could
create opportunities for encounters with WPs to navigate precisely their
complexity and insolvability.

Utilizing drama in SE and ESE is neither entirely novel nor is it a common
practice, as a recent review in SE illustrates (Namyssova, et al., 2023). The
authors provide an overview of empirical studies carried out utilizing various
drama methodologies (including process drama) and show how, across grades
and methods, most studies report that these practices largely benefit students in
their “attitudes toward science and conceptual knowledge” (ibid). As previously
stated, while they were able to pool a variety of studies, the authors remark in
their conclusion that this is still an under-researched practice in SE. Moreover, in
line with the conclusions reached in White, Raphael, and van Cuylenburg (2021),
they underline how most studies employing drama in Science Education
specifically focus on content attainment, interest and attitude towards science
(Namyssova, et al., 2023). Beside SE, across studies utilizing drama in ESE, one
can see also focus on content attainment, such as these two examples Scoarize, et
al. (2022) and Wake and Birdsall (2020), respectively from Brazil and New
Zealand, where the drama activities were evaluated in their ability to enhance
participants’ learning about their local environmental challenges. Other studies
have a rather broader scope and aim to foster, through drama, a range of all-
around competences such as knowledge, awareness and various skills related to
sustainability (Akyol, Kahriman-Pamuk, & Elmas, 2018; McNaughton, 2007),
because “drama [...], it might be argued, is well situated to deal with human-
environmental issues.” (McNaughton, 2014).

Narrowing our focus on process drama, a study by Danckwardt-Lilliestrom,
Andrée and Rundgren (2024) utilized this specific drama methodology to
facilitate encounters between high school students and plastic pollution, as a WP.
Through a series of activities, the authors illustrate how process drama created a
space for students to navigate both societal and scientific aspects of the problem,
the values connected to it, and the embedded chemistry content (ibid). This study
thus furthers an earlier claim that process drama facilitates encounters with a
transdisciplinary and complex issue and help its participants navigate it.
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Moreover, process drama has been shown to be a method allowing its participants
to explore and simultaneously exercise their ability to experience the
interconnectedness when they encounter sustainability issues (Lehtonen, et al.
2018; Lehtonen, Osterlind & Viirret, 2020).

The workshop series

The initial draft of the workshop series, when I presented it to the teachers in
Sweden, consisted of a short introduction to the environmental WP, a long
segment of process drama where students were assigned group roles, and a final
reflection. Due to time constraints and feedback from the Swedish teachers, both
the final debriefing segment and the introduction were kept short, giving more
space to the process drama. Furthermore, we agreed on three process drama
workshops, plus one extra session during which students chose the WP of the
third workshop, while the first two topics were selected by me and the teachers.
In Italy, I presented the series as a “tested package” to implement.

As the central point of each activity, the process drama was carefully planned to
facilitate the encounter with the WP where students could make use of their
competences and experience their emotions. As previously mentioned, one
characteristic of process drama is the central tension, presented via pretext. In this
case, the tension at the core of the activity was the WP with its complexity and
insolvability, represented by the roles and their stakes in the matter. While the
roles’ perspectives and their contribution to the complexity were explored by the
students during the activity, the tension was introduced in the initial presentation,
i.e. the pretext.

As far as the choice of WPs, both Swedish teachers agreed that food production
resonated with their pupils’ daily life and could be a suitable first encounter with
WPs. The scenario and its roles were also chosen to be relatively familiar, and
thus we focused on the interplay between farmers — organic, conventional and
local — store owners and consumers. In the pretext, the teacher reminded students
of the broad typologies of farming through pictures of fields and farmers in
various contexts; and they also showed pictures of consumers walking across
supermarkets, choosing products. For the second WP, I suggested sea level rise
as it was a highly debated issue at the time in Sweden (Lindbéack, 2022;
Rehnbergh, 2020), slightly less familiar but still recognizable. The pretext was a
brief explanation of what sea level rise entails, its main cause and various
consequences. The scene was also removed from the students’ daily life as it was
set on a fictive island threatened by rising waters. The roles were inhabitant of
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the island with different life experiences and priorities: elders, children, the
tourist industry, and, in Birch, birds living on trees that grew along the coast, in
Elm, Spruce and Hawthorn, a wildlife association protecting those same birds.
This latter discrepancy was due to the teachers’ different opinions regarding their
students’ ability to be assigned a non-human role.

At this point in time, the extra session took place, where students selected the
environmental WP for the last workshop. The different ways in which this session
was carried out were decided by the teachers, they are summarized in Table 3.

Table 3 From top to bottom, the workflow of each group during the extra session when, from the
students' suggestions, they selected the third environmental WP.

Birch Elm Hawthorn & Spruce
Individual Individual
brainstorm brainstorm
Class-wide brainstorm | 1 suggestion Group discussion
per student 2 suggestions
per group
Conversation Vote Vote
converged to one topic

At the end of this session, Birch chose eating meat as an environmental dilemma,
Elm pupils voted for loss of biodiversity in connection with deforestation, Spruce
and Hawthorn on air and water pollution respectively. In this case, of course, the
scenarios and roles differed between the four cases, but they all share one baseline
idea: students were placed in a dystopian scenario where the tension was
represented by top-down enforced policies that were implementing a tough
solution to the WP they had chosen. In Birch meat was practically banned, in Elm
humans were not allowed to enter forests, in Spruce and Hawthorn strict
regulations on fuel and plastic use respectively were imposed.

A summary of the scenarios and the process drama roles for all workshops can
be found in Table 4. Further details about the workshops can instead be found in
the articles.
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Table 4 Details of the scenario and the roles of each process drama workshop, where the first two
instances are the same across schools while the third workshop is different for each.

wpP

Scenario

Roles

Workshop 1

Food production

Farmers pitched their produce to
stores and consumers who then
decided what to buy from whom

Organic farmers
Conventional farmers
Local farmers

Stores
Consumers
Workshop 2
Sea level rise Inhabitants of an island Elderly
threatened by sea level rise Children

deliberate on adaptation
strategies

Tourist industry

Wildlife association protecting
birds living along the coast (EIm,
Spruce, Hawthorn)

Birds living along the coast
(Birch)

Workshop 3

Meat consumption

In a dystopian future,
governments agree to enforce the

Youth
Meat industries

Birch Lancet diet (Willet, Rockstrom, Sugar-related industries
Loken, Springmann, Culinary culture association
& al., 2019) through rations.
Deforestation In a dystopian future, the Swedish | Children
government prohibits humans Sami reindeer herders
Elm from accessing forests. Logging industry
Association protecting
the Swedish right of common
Air pollution In a historically heavily polluted Workers union
city, the new local government is Store owners
Hawthorn enforcing strict regulations on Kids too young to vote

house heating, transportation and
industrial production

Water pollution

Spruce

Data

The local government of a coastal
city is enforcing strict regulations
on single-use plastics, and
expects its citizens to volunteer in
litter clean-up initiatives

Fishermen

The tourist industry

Citizens who have always fought
against pollution

The empirical material collected during these workshops varied. First, to gather
a better picture of the three schools I read presentations on their websites, when
available, and to get to know the respective classes, I took part in a few hours of
curricular activities before the beginning of the workshop series. Then, as we held
various planning and evaluation meetings with the teachers, I took notes of what
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was discussed and which decisions were made. From an early stage, I also kept a
research diary as a self-reflexivity practice (Tracy, 2010). There, I noted
observations, at times expectations before the workshops as well as emotive
reactions afterwards. It was useful to note some intrusive and recurring thoughts,
in an attempt to keep them at bay, and to be honest about the ways in which I
entered those classrooms. In that diary I also documented what I was observing
during the actual process drama workshops. For instance, I noted how the groups
were split, and in which order they were asked to present, in order to better
remember the flow of the activity afterwards. I also noted my reflections on how
the teachers handled students’ questions, and the different ways in which they
managed what I refer to as the extra session.

The main set of data, given the thesis aim to explore students’ experiences,
consists of audio-recordings and their transcripts that I then translated into
English. Concretely, each teacher carried a microphone on themselves, while
students were recorded with standing microphones placed on their desks. When
split into groups, they had a microphone on each table, recording the in-group
discussion as well as the class-wide dialogues and the moments when the teachers
interacted with the students. Therefore, for each class and for each workshop, |
collected 20/25 minutes of group discussion multiplied by the number of groups,
which corresponds to the number of roles (see Table 4). On top of that, I have the
recording of the larger conversation for each workshop in each class, which lasted
between 20 and 30 minutes, as well as a separate recording of what the teachers
said throughout the activities. Besides the workshops, I audio-recorded the
discussion of what I refer to as the extra session, when students picked the last
wicked problem to work on. They lasted around 30/35 minutes. In the Italian
school, as they discussed in groups beforehand, I recorded those conversations as
well as the class-wide discussion, adding 20 more minutes of material per group.
The transcripts of these conversations in Birch and Elm constitute the data
analysed for Articles II and III, which were drafted before the Italian case was
complete. Article IV instead utilises the material collected during the extra
session in all four classes.

Alongside the audio-recordings, I gathered sparse artifacts that students wrote
and drew during the activities, at times of their own volition, at times encouraged
by their teachers. Not all students created artifacts, in Birch no one did, while in
Spruce and Hawthorn teachers consistently encouraged students to take notes of
their own thoughts before discussing them within their group. In Elm, instead,
the only notes I gathered are from the so-called “extra session”, where 7 students
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decided to use pencil and paper to gather their thoughts about which WPs they
were going to suggest. While I did not use the notes from Spruce and Hawthorn
during the process drama workshops, all artifacts produced during the extra
sessions proved to be an important complement for Article IV. In fact, students
did not always say all their suggestions out loud, plus the drawings of grey gas
coming out of cars and factories are indeed a visually strong contribution.

Table 5 Summary of data retrieved from each activity and in which articles they were analysed, details
in the text.

Type of data Workshops Extra-session
Recordings 20/25' per group-role (see table)|/'30’/35’ class-wide discussion
: 4) 20’ discussion x4 groups in
Articles l1&l 20’-30’ class-wide discussion Hawthorn & Spruce
50’ teacher mic Article IV
Artifacts Hawthorn & Spruce \Elm, Hawthorn & Spruce 7
Analyses

Despite the common source material, I carried out three different analyses with
different theoretical underpinnings and lenses. The theories underlying these
studies are discussed in its pertaining chapter, while here I present the methods
operationalised in the three analyses.

First, to further our understanding of students’ competences as they are being
employed during the encounters with WPs, I operationalized the three-fold
science identity model of competence, performance and recognition (Carlone &
Johnson 2007) in a thematic analysis (Terry, Hayfield, Clarke, & Braun, 2017)
of the encounters. Guided by the description of its dimensions, i.e. competence,
performance and recognition (Carlone & Johnson 2007), I operationalized the
model in this queer-ly used context and coded the transcribed and translated
audio-recordings of the Swedish series. Under competence, I gathered the
instances when students revealed their knowledge, awareness, and ability to
problematize and question things to navigate and untangle the complexities of the
environmental WP they were facing. Performance instead is the way in which
those competences were made visible and communicable, such as their wording,
their ability to argue and defend their position. For this reason, these two
dimensions might often overlap in the same extract, despite pointing at two
different aspects. In the following example, knowledge is made visible through
arguing when the store owners in Birch discussed the complexity of choosing
among the different types of produce:
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We want ecological, they [local farmers] can sell ecological, but during the winter
it [food] can run out [...]. During the winter it’s hard for them to grow food in
Sweden, they need money to build greenhouses, so they become expensive. They
[organic farmers] are instead in warm places and can grow, the problem with them
is that there is long transportation, but it’s still the best alternative.

The pieces of knowledge (competence) — seasonal challenges in Sweden, long
transportation, expensive greenhouses, etc — are made visible by contraposing
them (performance) to find the “best alternative”, while acknowledging the lack
of a solution that fits all (competence). Besides these overlaps with competence,
under performance I also gathered moments when students revealed explicit
concerns about it, such as in the following quotes “Do we have to speak in a smart
way?” and “We need to rehearse! We didn’t get time to rehearse”. Thirdly, as
students acknowledged each other’s (or their own) competence and performance,
through explicit remarks “We are so serious!” or strong reactions “No but...
(pause) poor hens!”, I marked those moments as the third dimension: recognition.
From this initial coding, the fact that competence and performance often take
place within the same passage, and that recognition is mainly a reaction to
competence and performance, in the final step of Article II focused on such
mutual affect and the role they play in the educational activity.

Once this first analysis was complete, I reflected on how the instances of
recognition opened a new path to explore the workshop series, since pupils’
mutual and self-acknowledgments were uttered at times in ways that revealed an
emotional reaction to what had been said. This was the departing point of Article
IIT and the analysis of students’ emotions during the process drama happenstance.
This analysis was carried out by operationalizing Sara Ahmed’s sociality of
emotions (Ahmed, 2004). In this model, emotions are not inherent to one
individual, rather they circulate between objects in any given situation and can be
interpreted as reactions and relations to people, situations and objects. For
instance, the shock, given away by a high-pitched exclamation ensuing a long
pause, revealed the emotional reaction of a student to the pain of chickens in
traditional farming. On the other hand, laughter and “yeah!” exclamations
indicate joy and enthusiasm. At the same time, in Ahmed’s model, emotions are
generative as they engender and shape the very boundaries between people,
situations and objects (ibid). This generative force is the basis for the ensuing
analysis where we observed what emotions did, specifically to the flow of the
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activities: some eased the encounters, while others questioned and halted them,
pushing students to deepen their conversations.

Lastly, to further explore students’ emotions, I studied them with respect to their
own suggestions of environmental WPs, in the happenstance of the so-called
extra session. Chronologically, by this point, the Italian series of workshops was
completed, and thus the data analysed for Article IV comes from all four cases.
Via reflexive thematic analysis (Braun & Clarke, 2019), we inductively identified
three categories of WPs distinguished by the part humans play: perpetrators of
harm, care givers, and victims. Within this typology of humans-environment
relation, we turned again to Sara Ahmed and her model on sociality of emotions
(Ahmed, 2004) to observe students’ reactions and relations to the environment,
humans and the WP themselves. For instance, through their use of adjectives (e.g.
“bad gases”), pronouns (e.g. “those who burn forests”), and national otherings
(e.g. “Americans!”) we could see how they distanced themselves in disgust from
the harmful actions and their humans perpetrators.

Ethical considerations

First off, the official guidelines: this project followed the version of “Good
research practice” from the Swedish Research Council that was relevant at the
time of planning and actualizing (Vetenskapsradet 2017), and the plan for the
workshops was submitted for ethical vetting to Etikprévningsmyndigheten. The
response (attached in the Appendix) was that the project did not differ enough
from “regular teaching” to need further review. When it came to the Italian
portion of the project, since [ was going to carry out an almost identical workshop
series, the original approval was still valid for me to be within Swedish
regulations. As for [Italian rules, there is mno equivalent to
Etikprovningsmyndigheten there, and the praxis is for projects to be approved at
a departmental level. Therefore, as I was not working under the supervision of an
Italian University, and the project had the green light from my Swedish
institution, I could proceed.

At a school level, I always worked in collaboration with the schools’ principal
who received a debrief of the workshops beforehand and approved of them, and
the teachers who joined in the collaboration did so of their own volition.
Moreover, it goes without saying that all students were given consent forms prior
to their involvement in the project (attached in the Appendix), which included
information about the nature of the workshops, their content and process drama,
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the data that was going to be collected, and they were given contact information
in case they had queries about the project. Students were informed that their
involvement was entirely of their choosing and could be interrupted at any
moment. Given the young age of the students, the ones who decided to participate
signed the forms, as did their legal guardians.

Furthermore, 1 protected the identities throughout the entirety of the project:
across the notes in my diary, the transcripts and the articles, I utilize pseudonyms
for schools, and letters or alternative names for students.

Consent across the four case-studies

The rate of participation varied between institutions. In the Italian school, all
students from both classes gave their consent to participate. Therefore, the
activities were carried out with the entire group, and I could record and transcribe
any participant. In Birch instead, the signed consent forms were returned slowly.
By the end of the series, all students had given their consent, but this was not the
case during the first activities. Therefore, together with the teacher, we decided
that all students were going to participate to the workshop, but they were split in
groups according to their “consent status”, so that I could place microphones only
among participants that had already returned their signed forms.

In Elm the situation was quite unique. Given the high rate of students who had
newly arrived in Sweden, teachers had a habit of merging two classes of the same
grade and then splitting students based on how well they mastered Swedish.
Those who would benefit from grammar and vocabulary exercises focused on
that, while the rest of the group engaged in other activities across subjects. This
same modus operandi was implemented during the process drama workshops:
students who struggled with the language worked with another teacher on their
Swedish, while I met with the other students, and among those, only the ones who
had given their (and their parents’) consent.

The decision of who was in and who was out (apart from the signed consent
forms) rested therefore entirely on the teachers, and I was given no exact
information on the criteria for splitting the groups. Only when the workshops
had come to an end did I start suspecting that students’ behaviour and not only
their language competences had been taken into account. This matter left a bitter
aftertaste, and [ have long wondered how I could have acted differently. However,
given my role and my lack of experience at the time, I felt I was in no position to
question the teachers’ decisions in managing their students. I cannot change how
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things went down, but I will take these considerations with me as I move on to
new collaborations.

Ethics about WPs

Besides regulations and students’ participation, at various moments of the
planning phase, I asked myself what the ethical implications were of bringing
environmental WPs into the classroom. Such topics can in fact be distressing
(Ojala, et al. 2021), they have political implications (Bazzul 2015), and complex
ethical dimensions (Manni, Sporre, & Ottander, 2017), and therefore discussing
them in a school context could be challenging. I brought these doubts to my
supervisors and mentors, and we discussed whether it was ethical to put young
pupils face to face with such complex issues. And not only that, but to ask them
to embody various stakeholders with their opinions, sufferings, and
contradictions.

We reasoned that the consequences of climate change — flooding, draughts and
wildfires — are often on the news and on social media. Climate activists also
regularly appear on the news, often reported to be at odds with the establishment
when they protest by throwing soup, paint, and mud at historical buildings and
works of art, and by blocking roads. Therefore, my workshops represented neither
the first, nor the strongest exposure to such topics and their conflicting
perspectives. Furthermore, “if science education is going to play an integral part
in solving 21st-century problems such as climate change and social inequality
[...], it must become a site of political contestation” (Bazzul 2015). So, not only
are WPs “old news” for young generations but they are also not something they
ought to be shielded from. From these reflections, I thus made peace with these
dilemmas and decided that the workshop series was going to be an opportunity,
a safe space, indeed a happenstance for students to encounter, feel, and make
sense of the WPs that are already present in their lives.

Once those doubts were settled, I still cared about protecting the students, their
opinions and sensitivity during our meetings. Hence, the decision to work with
process drama since it is a method that allows participants to encounter WPs,
while importantly maintaining a safeguarding distance from them. This is partly
achieved via the roles, because students are arguing as the elders, the birds or the
logging industry, and not as Johan, Anna or Fatima (unsurprisingly not their real
names). Partly it is achieved by assigning each role to a group instead of
individuals. Following Lehtonen, et al. (2018), I did this to further shield each
student’s personal opinions and emotions within the midst of a group suggestion
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or argumentation. Through these decisions, | attempted to make the workshops
into safe and comfortable proxies of real encounters with concrete environmental
WPs.

Ethical considerations in Study |

I decided to add here some reflections on the ethics of carrying out a quantitative
analysis on a large and renowned dataset such as OECD PISA. Among the many
decisions I have made for this study, two were dictated by considerations that
have, in my opinion, more of an ethical connotation than a strictly methodological
one.

First, I decided to utilize the portion of the global competence assessment where
students were asked to self-report on these competences that have been long
advocated-for, discarding another portion, which was meant to evaluate what
participants actually know and how correctly they employ such competences.
Besides aligning with my interest in students’ own voices, the questionnaire
allowed me to engage in a quantitative study that would not calculate how much
each participant was correct, thus moving past such stale narratives.

Secondly, these large-scale assessments have often been used and reported in
media outlets as means to pit countries and their education systems against one
another. A way of operating that has had major consequences and has been
thoroughly analysed and critiqued (Andrews, 2021; Zhao, 2020). Once again, I
wanted to distance myself from such trite conversations, and so I pooled all
answers together, independently of nationality, and tested my hypotheses on an
international sample of students.

One decision guided the choice of the dataset, the other shaped how I treated the
results. Combined, they were a way to remind myself that, despite encountering
them as numbers in a huge table, behind each datapoint there was a young person
who had taken the time and put in the effort to answer those questions. And I
wanted to respect that.
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On the shoreline, among algae and shells, | notice a white plastic net and register it as the
unquestioned outsider and pollutant. The claw of a blue crab on the left, instead, blends in with the
tangled marine debris despite being the limb of an invasive species that is currently exterminating
native animals and wreaking havoc in the local fishing industry.
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SUMMARY OF THE ARTICLES

This thesis is a compilation of four articles which are orderly summarized in this
section. Great attention is given to the empirical material each article relies on,
their respective analyses and the subsequent results. The ways in which said
results enter in conversation with one another to address this thesis’ aim are
instead elaborated in the Discussion chapter.

Article |

Article I looked at how 15-year-old students, across 66 countries, respond when
asked about their competences to navigate WPs. It is a critical quantitative
analysis of a large-scale dataset, namely the OECD PISA Global Competence
Assessment (OECD, 2018). The study engages specifically with those portions
that are part of the student questionnaire, structured around predefined constructs
asking about participants’ competences. The constructs selected are 6 and they
cover their self-reported awareness around global issues, respect and interest
towards others and adaptability to new situations. For each of these constructs, I
calculate an indicator by averaging responses across all participants who show an
overall positive stance towards them.

Besides an interest in self-reported competences, this study is concerned with the
role that schools play. Therefore, I examine another construct from that same
portion of the questionnaire asking whether and how much each participant
reported encountering school activities centred on complex global issues, or the
competences themselves. The pertaining indicator was found to be significantly
correlated to the one calculated across all self-reported competences, despite a
low explanatory power (=0.06).
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To further investigate what could predict participants’ self-reported competences,
I wanted to investigate their objectified cultural capital and gathered, from other
portions of the student questionnaire, answers about cultural and technological
affordances at home. Both the indices I calculated are significantly correlated to
the self-reported competences and, when combined in a multivariate model, they
increase the explanatory power of the school-related index. Interestingly, cultural
affordances such as books and artworks have twice the impact as technological
ones such as PCs, tablets and internet connection.

The main contributions of this paper are that participants globally respond
confidently to being equipped with a wide range of competences to handle the
complex global issues our societies face. Moreover, across nations, students also
report that they are working with this type of content in their schools, and
encountering this type of activity is significantly correlated with the self-reported
competences. Finally, the cultural background of a student’s family also has an
impact on their self-reported competences, and it is as large as the one brought
on by apt school activities. Critically, these results raise questions about what
underlies such confidence in participants’ responses, and what type of relation
might be at play between competences and schoolwork. The negligible role
played by technological affordances when compared to cultural ones is also a
fascinating question to explore further.

Article I

Article II reports on how students navigate embodied encounters with
environmental WPs, in terms of their competences. Since it constitutes the first
analysis that was carried out on the empirical material from the second study of
this thesis, this section will first provide an overview of how Study 2 was carried
out, thus informing the backdrop of Articles III and IV as well.

Study 2 was a collaboration between me and four teachers, two in Sweden and
two in Italy, where we carried out a series of in-class activities during which
students encountered environmental wicked problems through process drama.
Each series consisted of three workshops, where students experienced, through
the roles they were assigned, embodied encounters with a specific environmental
WP. The first two WPs — food production and sea level rise — were decided
together with the teachers, while the third was chosen during one extra session
by the students themselves. For each WP, I defined the fictive scenarios and the
roles, in order to enlighten the inherent tensions and insolvability of each WP.
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Now, narrowing the scope to Article II, this study was performed on the audio-
recordings and respective translated transcripts of all in-class activities of the
Swedish series. In addition, I navigated the context and the data with the help of
the notes I took during preparatory meetings with the teachers and the activities.
Since each group-role had a microphone, I can report on the in-group
conversations as well as the class-wide discussions. For the analysis, |
operationalized the 3-dimensional science identity model of Carlone and Johnson
(2007) in this context of encounters with environmental WPs. I thus explored the
competences that students revealed and employed to navigate the encounters and
related them to their concerns and explicit remarks about how they performed
said competences, as well as to the instances of mutual and self-recognition that
such performed competences sparked.

The main contributions from this paper are that, when encountering an
environmental WP in the proxy created by process drama, students as young as
11 reveal knowledge and awareness about complex issues, they are able to
imagine the perspectives of others that might be facing such issues, as well as
embrace the need for action. Therefore, process drama proved to be an apt
educational method to open up such queer spaces where students engaged in
encountering WPs, embraced the roles and their worldviews, employed their
competences and, interestingly, progressively worried less about their
performance. Lastly, by studying competence, performance and recognition
together, I was able to contribute to the model’s conceptualization by showing
how, within a situated educational activity, these three dimensions affect each
other constantly and how such mutual affects can be suddenly halted and even
reversed by a teacher’s question, the laughter or the intense questioning of one’s
peers.

Article lli

The Swedish cases of Study 2 constitute the empirical material for a second
analysis, conducted through the lens of Sara Ahmed’s “sociality of emotions”
(Ahmed, 2004), concerned with how students navigate embodied encounters with
WPs, in terms of their emotions. The space created by process drama is here
framed as a happenstance and the research object are the emotions that students
experienced during the encounters with environmental WPs.

This paper offers two main contributions. First, in the open-ended space of
happenstance, students reacted and related to the human and non-human dwellers
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they encountered via process drama, and they did it through a broad spectrum of
emotions. The analysis revealed instances of joy and excitement towards a newly
found idea or a possible positive outcome; frustration towards the insolvability of
the WP or a peer; as well as sadness and worry with respect to the situation in
which a dweller finds themselves. Among the emotions that did not take place
during the workshops, the absence of disgust — framed as a rejection, a refusal —
is particularly important as it is potentially detrimental to human interactions and
disruptive in a world of interdependence. Despite the closeness of the process
drama encounters, in fact, there were no instances when students rejected or
moved away from the lived experiences of others, while we recorded several
movements fowards the pain, suffering, and discomfort of others. This further
reveals in the students a willingness and ability to grasp and empathize with the
pain (physical and/or emotional) of others.

Secondly, as emotions took shape across the encounters in the happenstance, they
were also a generative force as they affected the activity and its participants. For
instance, students’ excitement made the activities more engaging, while
frustration sharpened their arguments and pain helped them to further empathize
and understand the roles and their worldviews. Emotions, both positive and
negative, are thus central in meaning and value-making processes when students
deal with such complex environmental issues.

Article IV

This last article looks at how students conceptualize and relate to WPs. The
empirical material is collected from all four cases (2 in Sweden, 2 in Italy),
specifically on the recording and the artifacts gathered during the extra sessions
when students were asked to decide what the third and last environmental WP
was going to be. The session lasted roughly 40 minutes and, in each class,
students suggested various environmental WPs they were interested in and
wanted to encounter in their last workshop. Among these suggestions, whether
through voting, debating, or “spontaneous” convergence, they then chose one
WP.

In an inductive manner, across suggestions, we identified three typologies of
issues according to how humans were positioned in relation to the environmental
WP. To further our understanding, guided once again by Sara Ahmed’s “sociality
of emotions” (Ahmed, 2004), we combined this typology with the ways in which
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the suggesting students related and reacted to those environmental WPs, humans,
and the environment.

In the results, we show how in the most common instance, humans are portrayed
as the perpetrators of detrimental actions towards the environment, via pollution,
deforestation, or wasteful behaviour. In fewer instances, humans are mentioned
as care-full actors who sort garbage or reduce their fuel usage. Finally, in two
instances only, humans are the victims of pollution and deforestation. As far as
their own positioning, students distanced themselves from humans as harmful
perpetrators, as well as from the victims of environmental WPs. They did it by
assigning agency to inanimate objects, via negatively charged adjectivizations
and pronouns. This distance becomes particularly apparent when compared to the
explicit “we” students utilize when they suggest environmental WPs as actions
of care.

These respective positionalities reveal narratives that are familiar to the students,
such as a fragile nature harmed and in need of rescuing, while others are not at
the forefront of their minds, such as humans as victims of a WP. The reveal of
such meaningful narratives, in turn, promotes such an activity as a simple way to
gather knowledge about students’ assumptions on environmental WPs, and as a
potential starting point for further engagement and critical discussions.
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Four years ago | had the privilege of lying on the stunning Reynisfjara where | snapped
this picture. | felt CO,-related guilt about flying there but | also really wanted to see the
marvels of Iceland. From February 2026, that landscape is forever altered as the
beach was eroded away and the basalt rocks collapsed as a result of anomalous and
strong ocean forces.
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DISCUSSION

This final chapter starts with a short summary of the results, returning to the aim
and the RQs of this thesis. Then, the papers’ contributions are discussed grouped
within four sections. The first two sections circle back to competences and
emotions, the two research objects of RQ1 and RQ2. As I have hinted at
throughout the text, the separation between the two is indeed blurry and the
discussion is here split to ease readability, but they are not meant as watertight
compartments. For instance, empathy can be seen as one of the sought-after
competences, but, as students react and relate to the object they empathize with,
it clearly relates to their emotional response. Analogously, in Article II I study
recognition in its mutual affect with competence, but various instances of self-
recognition sparked joy in the participants and mutual recognition can be
interpreted as the flipside of shame, the emotion that affected the entire second
workshop in Birch.

The third section brings the attention to the classroom context and what this thesis
can contribute. The final section weaves a thread across the articles as it portrays
the important role that art (broadly intended) has played in Study 1 in the
objectified cultural capital, and in Study 2 through the art-based method of
process drama, which is the topic of the concluding reflections.
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Summary

The aim of this thesis was to explore students’ experiences with respect to WPs
and the Research Questions read:

1. How do students respond when asked about their competences to navigate
WPs?

2. How do students navigate embodied encounters with environmental WPs, in
terms of their competences and emotions?

3. How do students conceptualize and relate to environmental WPs?

As far as competences, this study is a bearer of good news. In fact, students self-
reported that they see themselves in these various competences deemed necessary
to face a complex world of WPs, and they did so globally. Across nations, teens
responded that they are aware of the large-scale issues affecting our society, and
that they recognize themselves in statements about respect, interest, and
adaptability. In addition to the self-reported competences, when facing an
encounter with a WP in the classroom, the students from Study 2, indeed were
willing and able to make use of such competences. Students as young as 11
revealed they could navigate the complexity and handle the insolvability of the
WPs they faced, they employed valuable knowledge to make sense of them and
did not shy away from problematizing and questioning the issues. Furthermore,
when asked to choose an environmental WP, the variety of their suggestions
further revealed their broad awareness and relevant knowledge around the
complex environmental issues our societies face. To tie the two analyses together,
by observing how students engaged with the process drama scenarios and were
able to imagine what others might experience through the assigned roles (as well
as beyond), the positive answers about respect, interest, and perspective taking
from the PISA questionnaire appear more tangible.

However, by studying competences together with performance and recognition,
the results on their mutual affect hint at how unstable the use of said competences
can be. The desire for recognition from peers and teachers induced students to
mask their competences and adhere to a shared narrative, keep their focus on how
smart one ought to talk or on how one is expected to address a school activity.
That same desire, however, in other moments became a propelling force for
students to deepen their arguments and line of questioning and employ more and
more competences from their toolbox.

67



As one of the sought-after competences, the empathy students revealed towards
the suffering, frustration, and joy of those affected by the WP in the scenario
opens the discussion towards the emotional reactions and relations that students
experienced during the encounters, and with respect to their own suggested WPs.
Indeed, we recorded instances of frustration, shame, shock and sadness because
other dwellers did not engage in finding a solution, because farmers were told
their produce was not good enough, or because of how tragic the living conditions
of chickens in industrial farms is. We also recorded moments of joy and
excitement, playfulness and pride. Swimming in rising sea level can be fun if one
is 5 years old, and coming up with a brilliant plan to counteract what is imposed
from above can be exciting, just as when one’s products are overwhelmingly
bought.

All these emotions took shape within the encounters and, in turn, affected the
ensuing flow of the activities. Emotions challenged the participants to deepen
their arguments, engaged them further in the debates, or conversely put them in
a protracted moment of silence; the pride and excitement galvanised them as
dwellers within the roles and made them more self-assured of their knowledge
and all-around competences.

Disgust, as a flip side of empathy, was absent during the process drama
workshops, despite the close proximity during the encounters. However, it
became the leading reaction when students suggested environmental WPs, and
the experiences of humans, mainly seen as culprits, were overwhelmingly
rejected. The sticky objects, the charged adjectives and national otherings kept
“those that” harm the environment at arm’s length.

Competences

Returning to the research object of competences, the results in Article I show how
students self-report that they see themselves in what has been widely presented
as necessary for understanding and addressing complex global issues (Garrecht,
Reiss & Harms, 2021; Hauge & Barwell, 2017; Smit, Rietz & Biichel, 2024;
UNESCO, 2016a, 2016b), and they do so across national contexts. The fact that
participants in the questionnaire overwhelmingly respond positively to being
competent is a result in itself, and a bearer of good news. Still, caution is needed
when interpreting self-reported data because, from the answers, one cannot
distinguish between students’ actual competences, wishful thinking and what
they think they ought to respond. Any analysis of survey data, especially when
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dealing with such a large sample, demands a prudent interpretation of the results.
However, it is also true that such datasets can provide overviews on a scope that
few other methods can compare with. Therefore, my study is also an invitation
for future research to make use of such international datasets, they are numerous
and cover a multitude of topics, which can translate into a great number of
research investigations. We might be suspicious of their political impacts but
engaging with their results rather than judging from a safe distance can be a way
to challenge those impacts and show further layers of complexity.

The results of Article II enter in conversation with this limit of survey answers
since, during the workshops, to navigate the in-class encounters, students
employed a variety of those same self-reported competences. They revealed
knowledge and awareness (Feinstein & Kirchgasler, 2015; Hauge & Barwell,
2017; Sadler, Xu, & Fortus, 2025), an ability to imagine the perspectives of others
(Nussbaum, 2010; UNESCO, 2016a, 2016b), they problematized and argued for
those perspectives (Garrecht, Reiss, & Harms, 2021; Smit, Rietz, & Biichel,
2024), and they empathized with their situations (Gao, Mun, & Kim, 2021;
Nussbaum, 2010; UNESCO, 2016a, 2016b).

The choice of the identity model (Carlone & Johnson, 2007) made it possible to
unthread in Article II what was inseparable in Article I, namely the employed
competence and the response to external expectations (Ideland, 2019). In fact, by
tracking recognition and performance, I could identify some moments of friction
between competences and expectations and observe how they were resolved. For
instance, one question from a teacher unveiled shared knowledge that had been
kept hidden, and peers challenging each other moved the activities away from a
school exercise. To further understand how to support students and educators in
this world of WPs, there is a need for studies to uncover a variety of
methodologies that can help disrupt the weight of expectations and allow students
to freely express and make use of their competences. I will elaborate on some
suggestions below, and to narrow my scope, I decided to stay within art-based
approaches, and they are thus discussed in the pertaining section.

As students were challenged by the scenario and roles, the results show how they
became more invested in the issues, argued more determinedly — with protests
and lobbying, particularly in the third workshop — but also adopted more nuanced
positions, considering other perspectives. For instance, in Birch, students had
advocated for a meatless diet as an environmental goal when they selected the
third topic, however, once they found themselves in a scenario where that goal
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was imposed “from above”, they disputed it with many solid arguments against
it. Despite not being included in the articles, the third workshop in the Italian case
showed similar behaviours towards the strict measures imposed against water and
air pollution. Analogously to the protagonist of the dystopian movies cited by
Ahmed (2010), or the discomfort of climate fiction (Lindgren Leavenworth &
Manni, 2021), the dystopian scenarios of the third process drama workshop were
powerful tools to challenge strong-held positions and to open possibilities.

Besides the strength of a dystopian context, these results might be pointing at a
growing confidence to inhabit the WP scenario, and towards the queer use of
process drama. However, as I argue in the section about the classroom context,
three workshops and two classes are too few to reach definite conclusions. One
way to understand this relation could be to work on longer timescales and larger
samples — similarly to the long workshop series James (2019) did exploring a
local water crisis, or the 209 students surveyed in Lindgren Leavenworth and
Manni (2021) — and thus better show whether and how process drama — as well
as other queer uses — can help participants grow accustomed to inhabit the
insolvability, uncertainty and complexity of WPs.

Incompetences

once received the question about whether I had observed instances of
incompetence alongside all the competences I list. Since in the queer-ly used
space of process drama I was interested in how students inhabited those
encounters and navigated the WPs, rather than in how right or wrong they were,
I never really labelled any assertion as “incompetent”.

However, now that I conclude my reflections, I will tell of one instance where a
group of students revealed a deeply wrong piece of knowledge, and I report it
here because of how it remained totally unchallenged by peer or teacher. We are
in Elm, during the third workshop on deforestation, and while the logging
industry and kids were pushed to build better arguments by their peers, and the
outdoor association staged protests, the group assigned the role of Sami — the
indigenous population from the North of Sweden, Norway, Finland and Russia —
made an entirely false recounting of reindeer herding. They claimed that, by being
denied access to forested areas, Sami herders were prevented from taking their
reindeer out from the stables and leading them to pastures, with the only
envisioned consequence being the reindeer’s extinction due to starvation. There
were no responses, no counterquestions from other participants, and the
discussion continued between the other roles, while this utter misrepresentation
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of Sdmi herding remained unchallenged. I had indeed asked teachers not to
correct the students but, as I have shown, they still questioned what was said, or
once the workshop was over they told the students or me that they were going to
raise concerns later, but not this time.

Discussing this example is quite uncomfortable for me: I am not Sami, nor am I
Swedish. I even asked myself whether I should have turned an indigenous way
of life into a role in the first place, but I had not envisioned this role to be so
dismissed. In my superficial assessment, I had only considered how much Sami
culture and livelihood are tied to forest integrity (Sametinget, 2021). Besides
these ethical reflections that I must carry with me, the unchallenged and
unbothered incompetence towards the indigenous people that inhabit their
country is chilling, especially when compared to the empathy, care and interest
that those students otherwise revealed. Such a debate lies outside the scope of this
work, and I am in no place to recommend how to address this incompetence that
is not unique but rather a nation-wide issue, as more than 50% of Swedes admit
to a lack of knowledge about Sami matters (Sanningskommissionen for det
samiska folket, 2025). I can only conclude with the assertion that, within the
multifaceted and contested nature of environmental WPs, and as “renewable
energy projects continue to advance in various regions of Sapmi” (Kihlman,
Lamberg, & Vestman, 2026), Sami epistemologies and axiologies matter.

Emotions

Together with competences, another central concept of this thesis is emotions. I
observed how they became meaningful in educational work on WPs during
students’ encounters with WPs (Article III) and in the moment when they
discussed and chose the third and final environmental WP (Article IV).

In the first case, the analysis revealed a wide range of emotions — joy, excitement,
frustration, sadness, shame — taking place in the process drama happenstance.
When students engaged with the scenarios, their own roles as farmers, elders, or
children, as well as other imagined dwellers, emotions took shape along those
encounters. Moreover, those reactions and relations played an active role in
shaping the activities themselves. In fact, happy emotions kept the work playful
and collaborative, frustration helped students grapple with dissatisfactory
solutions and question simplistic narratives, while sadness deepened their
understanding and empathy. As other researchers in ESE argued, emotions are
thus key factors when students engage with complex environmental issues
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(Frohlich, Sellmann, & Bogner 2012; Hofverberg & Westerlund, 2021; Levesque
& Rocque, 2024; Manni, Sporre, & Ottander, 2017).

In particular, the inherent traits of WPs opened up a happenstance of possibilities.
In fact, as participants encountered WPs, their plurality of perspectives and values
was navigated through empathetic joy — with respect to a well-crafted plan or a
joyous outcome — sadness — towards elders, bodybuilders and farm chickens —
and frustration — towards an uncompromising logging industry, or the perceived
lack of agency of their role. This all-around empathy with which students related
to the scenario enhanced their depth of understanding to the point of them
questioning whether they should be pushing their own narrative, as others might
have different views. The insolvability of WPs was at times frustrating, as
participants sounded irritated both as scenario-dwellers and as students.
However, despite some annoyance, they generally accepted the insolvability and,
instead of working towards consensus, furthered their problematization to more
deeply understand the WP and coexist with it. This way of dealing with the
insolvability of WPs reminds of the resolving style (Donahue & Espejo, 2016;
Kronlid, 2021), since the insolvability is accepted not with the resignation of the
pressing style but rather with a desire to further engage with the WP. This result
offers an empirical counterpart to the theoretical typology, and supports the claim
that resolving problems opens for moral explorations and growth (Kronlid, 2021),
such as when the students wondered about other dwellers beyond the roles — e.g.
bodybuilders — about agency and mutual aid — e.g. elderly and birds — or pushed
others to compromise — e.g. the logging industry.

This generative role of the so-called negative emotions enters into conversation
with Ahmed’s argumentation on our “fixation with happiness” (Ahmed, 2010),
since as a society we tend to adjust our life choices in a constant pursuit of
happiness, and avoidance of unpleasant emotions. Those same concerns were
raised at various stages of the project by colleagues, supervisors and conference
conveners. Given the complexity and possible sensitivity of the WPs at hand, how
would I care for students’ wellbeing when my activities risked fuelling climate
anxiety, hopelessness, and even grief? Shouldn’t one strive to foster hope when
encountering complex environmental issues (Ojala, et al. 2021; Sharp, et al.
2021)? Of course I took those concerns to heart, and the measures I implemented
can be found in the section about ethics.

However, I also want to engage with a more critical response to those fears
because the environmental WPs I brought into the classroom are not made up,
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they are real and ever-so-present. The participants clearly showed awareness of
the complexities of choosing what produce to buy or what ought to be done to
counteract pervasive issues as sea level rise or deforestation. Therefore, they had
been encountering and thus reacting and relating to these issues outside of school,
well before I entered their classrooms. It is reasonable to assume that they were
already experiencing those so-called negative emotions, such as sadness,
frustration, grief and even shame. Then why should schools be afraid of these
emotions? Why should we strive mainly (if not only) for happiness and hope?
The former an “obscurant” (Ahmed, 2010), the latter an obscenity since “[t]elling
young people to hold on to hope at this particular point in Earth’s history is akin
to asking them to unsee what they have seen, surrender all agency and assume
that some magic will deliver a Utopia for us all” (Thornton & Louverdis, 2026).
Therefore, negative emotions not only should be allowed to take place in
educational activities because of their constructive generative powers, but also
because they are inherent to living in a world of WPs, and if, as educators, we
mean to fully support our students, we cannot fear them.

One emotion we can count among the negative ones, disgust, did not take place
during the encounters. This result is of high value as it resonates with both
Nussbaum’s (2010) and Ahmed’s (2004) argument on the danger of disgust in
interpersonal relations, as it hinders mutual understanding and cooperation. Both
authors warn us against this pernicious emotion and Nussbaum further advocates
for nurturing perspective-taking and genuine concern in students, which,
according to the author, can aid them not to fall for such aversion (Nussbaum,
2010). Despite the open-ended intent of the workshops in Study 2, process drama
as an educational tool proved how it can be of assistance in this important
endeavour as students exercise empathy through roles embodiment. In fact, as we
leave the process drama happenstance, disgust becomes the main emotion when
students are asked to suggest environmental WPs. During the extra session, the
most prevalent reaction that students showcased was a rejection of humans
harming the environment, seen as other than themselves. As students listed
harmful actions that humanity commits regularly to the detriment of the
environment, they almost unanimously expressed their disgust towards those
humans through charged adjectivisation and othering via pronouns, nationalities,
and by giving agency to objects. “The child needs to be rescued from the category
of a dangerous population, which threatens the world with its way of living” is a
dominant discourse in ESE according to Ideland (2017, p.165). Our results seem
to indicate that the students are aware of the danger and are pre-emptively
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distancing themselves from those harmful actions and humans. Disgust needs our
attention, the results from the extra session showed how close to the surface this
emotion of rejection is and process drama showed one way to challenge it.

The simple activity of asking for suggestions revealed a lot about students’
conceptualizations and strong held ideas about the environment and humanity at
large. Besides the prevalence of disgust, other suggestions of environmental WPs
explicitly portrayed students as members of a shared human effort to preserve
and protect the environment. This relation of belonging to a care-full humanity
ethically positions humans and students in a role of stewardship towards the
environment (Kronlid & Ohman, 2013), rather than as part of nature. This
positioning is furthered by the limited occurrence of humans as victims of an
environmental WP. Overall, they see the human-environment relation as one
directional, at time caring, most often abusive. Such a positioning enters in
conflict with the idea of interconnectedness as inherent in our life on Earth
(Latour, 2018). An idea that was part of my thinking process when I decided to
engage with the WP framework, as it acknowledges the plurality and complexity
of life on Earth, and to use process drama because it facilitates encounters with
interconnected players. The fact that students positioned humans outside of
nature, and in a unidirectional rather than interconnected (and interdependent)
relation to nature and other inhabitants of Earth, could be the starting point for
further studies where the educational activities explicitly embrace a more-than-
human approach when encountering environmental WPs. For instance, with one
little exception, all the roles in Study 2 were anthropocentric: humans, human
associations, human interest groups. The only non-human role in the workshops
was the birds on the sinking island in Birch, and students were quite irritated.
They complained about the lack of agency of their role and the difficulty of
embodying it. Assigning more non-human roles — farm animals, historical
buildings threatened by sea level rise, a polluted lake — in a future process drama
study could raise the challenge for more than one group and engage students in a
different manner. Another interesting line of research to pursue could be to trace
where those conceptualizations might be derived from, similarly to what Busch
(2016) did in her thesis. Her first study, in fact, looked at science textbooks and
answered the following question: “How are human beings positioned as the
causes of or the solution for climate change?”. Besides textbooks, in the
Background chapter 1 reported some passages from the Swedish and Italian
curricula and UNESCO international guidelines, one could indeed analyse their
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recommendation under the lens of how they frame human-environment
respective positioning.

Besides research, by tracking emotions such as disgust, one can better understand
students’ beliefs about the environment, humans, and their own personal
responsibility. Such information can become incredibly precious for practitioners
interested in planning educational activities where to shake strongly held stances,
unquestioned biases, and open for further wickedness surrounding the issues that
our societies face.

The classroom context

Studying performance alongside competences revealed several instances during
which students voiced concerns about their argumentation and the need to “talk
in a smart way”, hinting at the fact that, even outside of a self-reported
questionnaire, internalized expectations were weighing in. In one extensive case,
rather than concerns about performance, recognition from peers impacted the
performed competences of the entire classroom when the students defended an
argument, even if they knew it was fallacious, as they later revealed. That said,
in the classroom such dynamics can be (and indeed were) disrupted by teachers
and peers through their questioning and problematizations.

This disruption of a fallacious narrative connects to the closing remarks of the
review by Tryggvason, Ohman, and Van Poeck (2023) asking whether and how
pluralistic approaches and “pluralistic forms of communication” ought to take a
normative stand and limit the discussion. The process drama methodology and
the lack of a convergence to one solution allowed for a plurality of perspectives
to interplay, considering also that I had asked teachers not to stir students’
argumentations; thus, wrong stances were allowed to take hold (as they
sometimes did). However, one of the teachers, by questioning the argument on
local organic food, reminded students of a piece of knowledge they all shared and
grounded the end of the debate on scientific consensus (Tryggvason, Ohman, &
Van Poeck, 2023), namely that food from conventional farming is often the
preferred choice for economic reasons and that local farming in Sweden is unable
to satisfy many of the buyers’ needs.

Teachers also played a key role in modulating the emotional work through how
open they kept the happenstance, with one teacher dampening at times emotions
and steering the group discussions toward agreement, while the other allowed
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events to unfold, letting conflict and discomfort fuel questioning and discussion.
These differences illustrate how teachers can facilitate (or hinder) work with
complexity, which can be challenging within school norms that prioritize
solutions and clear answers.

This pivotal role of the teacher in supporting how students navigate insolvability
and contested or incomplete knowledge is indeed a fascinating angle to explore
WPs as an educational matter. This thesis was centred on students’ voice and
experience, but a similar study exploring similar encounters from the teachers’
perspective would be extremely valuable to further understand the ways in which
to support and guide students. The results would indeed carry valuable
contributions for practitioners in school as well as for us educators of pre-service
teachers.

Alongside teachers, Article I shows how in the 2018 PISA questionnaire, students
indicated, globally, that schools expose them to global issues and support the
development of relevant competences, and that this exposure is significantly
correlated to the self-reported competences. This result responds positively to the
institutional and research calls to bring both global issues and their pertaining
competences into the classroom (Jenkins, 2006; Sadler, Xu, & Fortus, 2025; UN,
2020; UNESCO, 2016a, 2016b). However, whether this exposure fosters said
competences or whether already competent students might be recognizing what
these activities’ aims are remains unclear, and a more complex reciprocal
reinforcing loop might be at play. Similarly to what I said before about the
growing confidence in facing the WP scenario, such a study is too short to draw
definitive conclusions. To explore this relationship and unpack to what extent it
is unidirectional or somewhat circular, one would need to perform a longitudinal
study where the activities are carried out while students’ competences are
observed over a more extensive period of time than what I did in Study 2. At an
anecdotal level, from my observations, I noticed a reinforcing loop in the
competences of certain students who, from the first workshop, had revealed a
greater interest in the topic and what we could call a richer toolbox of
competences.

As a final reflection on the classroom dynamics in Study 2, my decision was to
restrict my data collection to voice recordings and artifact collection. Had I
videotaped the workshops, the excited reactions of the students that I can hear
and that I sometimes noticed and noted in my journal would have had a visual
counterpart. [ am aware that such a decision might have curbed my overview of
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the activities. Yet, [ stand by this choice that was aimed at reducing the pressure
on the participants who were young and new to process drama. A camera pointed
at them might have influenced, in ways that lie outside the scope of this thesis,
their desire to perform and search for recognition. However, investigating the
extent to which this claim might be true could prove to be very interesting.

Art

This final section discusses another interesting result emerging from Article I,
which connects to Study 2 and to future research suggestions. From the analysis
of the questionnaire, objectified cultural capital emerges as a significant predictor
of competences, and cultural affordances more so than technological ones.
Homes rich in literature, poetry, and music appear to nurture students’ capacity
to understand and respect perspectives beyond their own. While this may partly
reflect broader patterns of social reproduction — in line with the results from
Molina and Cordoba (2025) — it also engages with long-standing arguments that
the arts and humanities foster key global competences such as awareness,
empathy and perspective-taking (Lehtonen, Osterlind, & Viirret, 2020; Lindgren,
Leavenworth & Manni 2021; Nussbaum, 2010). Not only are cultural affordances
strong predictors, but they also appear to have a stronger impact on competences
than computers, tablets and the like, complicating the strong narrative that digital
tools represent the primary means to prepare young people for global issues (Ahel
& Lingenau, 2020; Mondejar, et al., 2021; Yildiz, Funk, & Abreu, 2018) and
questioning the large investments that are made in its name. As we live in a world
that deems technological advances and their overbearing presence as inevitable
and inevitably beneficial, we ought to engage with research that might question
it by exploring the role of art and literature and music instead. For instance, as
the latest PISA dataset is being released, it could be valuable to test in this new
release the respective predictive power of cultural and technological affordances,
against students’ responses across both the assessment and the questionnaire.

In relation to Study 2, the art-based method of process drama proved to be a
fruitful approach in facilitating open-ended encounters with the complexity of our
contemporaneity, challenging class dynamics and questioning assumptions. I will
thus elaborate on a few suggestions and ideas about other art-based methods that
could open spaces of exploration.

One methodology that can offer means of exploration in a rather “concrete” way
are the wondrous walks of psychogeography (Coverley, 2018). Originating from
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the humanities and further developed in geography, it encourages the exploration
of familiar landscapes to uncover unexpected meanings and emotional
connections to one's surroundings. Engaging students in such activities, could be
a way to invite them to notice, reflect upon and discuss the tangible signs of our
interdependent relations to nature, just like Marcovaldo — the protagonist the
homonymous book by Calvino (Calvino, 1963) — did in an ever-so industrialized
fictional Tourin. This attention to interdependency connects to the discussion on
the affordances that a more-than-human theoretical framework could offer to
such explorations.

Alternatively, more traditionally intended art-based methods could be the key to
open such spaces of encounter. Methods including creative drawing (James,
2022; Kalafati, Flogaiti, & Daskolia, 2025) and murals (Schneller, Harrison,
Adelman, & Post, 2021) have been utilized to various ends, such as supporting
action towards sustainability and fostering understanding of environmental issues
and their interconnectedness. In those studies, the methods were aimed at
achieving a predefined goal, but their characteristics could be similarly employed
to open up happenstances of exploration and thus further enrich our
understanding of students encountering WPs. Indeed, the artifacts that some
students produced as personal notes before suggesting environmental WPs,
despite not being the focus of the activity, show the richness of insights that one
might gather from art-based happenstances.

Another way to expand our understanding of students facing a world of WPs
could be to carry out these aforementioned studies but with participants of a
different age, since their competences, emotions and conceptualizations might
look quite different from the tweens and early teens of this study. An exploration
in that direction would also be an interesting way to proceed from here, for
instance by recreating embodied encounters with process drama and tailoring the
activities and depth of the topics to older participants. An interesting category of
adult participants could be pre-service teachers, as such art-based workshops
could be a way to initiate meta-reflections for their future practice. A study that
did something along these lines explored eco-feminism through comics and
showed how it could support environmental awareness in pre-service teachers
(Echegoyen-Sanz, Pont-Niclos, & Martin-Ezpeleta, 2025).

Final reflections on process drama

After this brief excursus on potential research paths with art-based methods, I
want to conclude with some personal takes on the method I have already tried in
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the classroom. The decision to work with process drama was backed by previous
contributions in ESE and SE (Danckwardt-Lilliestrom, Andrée, & Rundgren,
2024; Lehtonen, Osterlind, & Viirret, 2020; McNaughton, 2014; Namyssova, et
al., 2023), therefore, I knew it was a fitting methodology for what I was after:
opening up spaces of exploration where students could encounter environmental
WPs. Still, it was new to me, new to the teachers and the students I collaborated
with, and thus some trepidation was in order. Now that the workshops have long
concluded, transcribed and analysed, I want to share two reflections on this
experience.

First, as I presented the activity to all four teachers, a recurring comment I
received was something along the lines of “I am not sure how well my students
will manage this”. They were interested in the workshop series, they believed it
could benefit their pupils, and yet somehow, they also feared that their students
were not used to something like this and were not going to handle it well —
whatever that “well” meant for them. Nonetheless, as the workshop series
progressed, in all classrooms, teachers were positively impressed by their
students’ competences when handling process drama, the WP’s tension and their
ability to really put themselves in the shoes of the roles they were assigned. More
than once, I noticed the surprise in the teachers’ voice as they acknowledged their
pupils’ participation and remarks, and in a few instances, they explicitly told me
that their pupils had surpassed their expectations. Besides the research
contribution, I see this as the biggest accomplishment of my work.

The second reflection arose while reading various material for this kappa, and I
came across a reportage on small island states. In the article about Tuvalu, I found
the following quote:

For Tuvalu’s climate change minister, Maina Talia, there is strong symbolism in
the joy of the country’s young residents regardless of the existential threat that
hangs over their fates. “Despite the fact that we still have that concept of fear in
the face of climate change, at the same time, you will see the kids enjoying the
sea,” he said. “They are playing around the shorelines and they are enjoying the
high tide, knowing very well it's devastating our lives and who we are as people.
But yet, we can do nothing,” he said. (Board, 2024a)

This quote might ring a bell if one has read the articles, as it mirrors something
that happened during the second workshop in Elm that I discuss in Article III,
something that was uttered by the kids’ group. I include it here:
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A So we are kids, which one (of the solutions) will we think is the coolest? I
think we are going to like it if they heighten the houses.

B Yes.

A So we can run around under the houses, and play.

B Yes, and from the balconies go like “Oooh!”

A Yes, and then jump. A wall is also cool, but it won’t be as fun. (...) We are 5
(years old), we are not going to worry about swimming to our friends, we are
going to think it’s cool.

Kids enjoy the sea, playfully, even in the face of a threat as big as the obliteration
of their village and their ways of life. The kids living in Tuvalu feel this joy, and
so do the kids in a classroom located all the way in Sweden when they get the
chance to encounter sea level rise in the happenstance of process drama.
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SUMMARY

This thesis is concerned with the increasingly pressing environmental issues —
e.g. sea acidification, microplastics, loss of biodiversity — that our societies are
collectively facing. They are framed here as Wicked Problems (WPs) a concept
that draws attention to their complex and contested nature, and the multitude of
perspectives across differing epistemologies and axiologies, and they are the
educational matter at the centre of this work. As these issues become ever more
pervasive in our world, schools have long been expected not only to provide
students with knowledge about WPs, but also to support the development of
competences, ethical orientations, and ways of relating to their multifaceted
nature.

Drawing on empirical material from two studies, through differing methodologies
and theoretical approaches, this thesis resulted in four articles exploring how
young students conceptualize and encounter WPs with a decisive environmental
component. Through a workshop series in Swedish and Italian middle-schools
with pupils aged 11 to 13, one study examines students’ encounters with
environmental WPs via process drama, complemented by broader evidence of the
other study on students’ competences and educational experiences from the
Global Competence Assessment of PISA 2018. The quantitative analysis of the
student questionnaire revealed a widespread confidence in its 15-year-old
participants when questioned about their overall competences to face a world of
WPs. Those self-reported competences were then employed during the in-class
activities as students showed awareness of diverse environmental WPs and
mobilized knowledge, problematization, empathy, perspective-taking, and
adaptability when encountering them via process drama. These competences,
however, are in a continuous affective relation with the performance demanded
from the classroom context and the mutual recognition between peers and from
the teacher.
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Alongside competences, emotions were not peripheral in these encounters but
rather engendering forces that, in the open-ended spaces created via process
drama, shaped the activities and how students related to environmental problems,
other stakeholders, and possible actions. Importantly, all emotions that emerged
propelled the activities forward by challenging assumptions, deepening
discussions and providing energy to the encounters. Finally, besides competences
and emotions, students also revealed distinct ethical positionings about WPs,
since as they voiced suggestions of environmental issues, they hinted at their
views on the relations between humans, the environment and the WPs
themselves.

Sammanfattning pa svenska

Denna avhandling behandlar de alltmer angeldgna miljofragorna — t.ex.
havsforsurning, mikroplaster, forlust av biologisk méngfald — som véra
samhillen kollektivt star infor. De beskrivs hdr som Wicked Problems (WPs), ett
begrepp som uppmirksammar deras komplexa och omtvistade natur, och
méngfalden av perspektiv inom olika epistemologier och axiologier. WPs dr den
utbildningsfraga som star i centrum for detta arbete. | takt med att dessa fragor
blir alltmer utbredda i vér vérld har skolor ldnge forvéntats inte bara ge eleverna
kunskap om WP, utan ocksé stodja utvecklingen av kompetenser, etiska
inriktningar och sitt att forhélla sig till deras méangfacetterade natur.

Med utgangspunkt i empiriskt material fran tva studier, genom olika metoder och
teoretiska tillvigagangssitt, resulterade denna avhandling i fyra artiklar som
utforskar hur unga elever konceptualiserar och méter WPs med en avgdrande
miljokomponent. Genom en workshopserie i svenska och italienska
mellanstadieskolor med elever i dldrarna 11 till 13 ar, undersdker den ena studien
elevers mote med miljoproblem via processdrama. Resultaten kompletteras med
bredare bevis frdn den andra studien om elevers kompetenser och
utbildningserfarenheter fran den globala kompetensbeddmningen i PISA 2018.
Den kvantitativa analysen av elevenkiten visade ett utbrett fortroende hos de 15-
ariga deltagarna nir de tillfrdgades om sina overgripande kompetenser att mota
en virld av arbetsrelaterade problem. Dessa sjidlvrapporterade kompetenser
anvindes sedan under processdrama aktiviteter da eleverna visade medvetenhet
om olika miljoproblem och mobiliserade kunskap, problematisering, empati,
perspektivtagande och anpassningsforméga nér de motte dem via processdrama.
Dessa kompetenser stér dock i en kontinuerlig affektiv relation till den prestation
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som krivs av klassrumskontexten och det Omsesidiga erkdnnandet mellan
kamrater och fran lararen.

Vid sidan av kompetenser var kénslor inte perifera i dessa moten utan snarare
skapande krafter som, i de 6ppna rum som skapades via processdrama, formade
aktiviteterna och péverkade hur eleverna forholl sig till miljoproblem, andra
intressenter och mdjliga atgérder. Viktigt dr att alla kédnslor som framkom drev
aktiviteterna framat genom att utmana antaganden, fordjupa diskussioner och ge
energi 4t motena. Slutligen, forutom kompetenser och kénslor, uppvisade
eleverna ocksa tydliga etiska stdindpunkter kring WPs. Nar de uttryckte forslag
pa miljofragor antydde de sina synpunkter pa relationerna mellan méanniskor,
miljon och WPs sjilva.

83



REFERENCES

Ahmed, S. (2004). The cultural politics of emotions. Edinburgh: Edinburgh University
Press.

Ahmed, S. (2010). The Promise of Happiness. Durham and London: Duke University
Press.

Ahmed, S. (2019). What's the use? Durham and London: Duke University Press.

Akyol, T., Kahriman-Pamuk, D., & Elmas, R. (2018). Drama in Education for
Sustainable Development: Preservice Preschool Teachers on Stage. Journal of
Education and Learning. doi:10.5539/jel.v7n5p102

Alkair, S., Ali, R., Abouhashem, A., Aledamat, R., Bhadra, J., Ahmad, Z., . . . Al-Thani,
N. J. (2023). A STEM model for engaging students in environmental sustainability
programs through a problem-solving approach. Applied Environmental Education &
Communication, 13-26. doi:10.1080/1533015X.2023.2179556

Almers, E. (2013). Pathways to Action Competence for Sustainability—Six Themes.
The Journal of Environmental Education, 44. doi:10.1080/00958964.2012.719939

Andrews, T. (2021). Bourdieu’s Theory of Practice and the OECD PISA Global
Competence Framework. Journal of Research in International Education, 20.

Aroch, O. (2026). Grieving the future: pedagogies of mourning in the face of ecological
devastation. Ethics and Education. doi:10.1080/17449642.2026.2640136

Atabey, N., & Topcu, M. (2018). The Effects of Socioscientific Issues Based Instruction
on Middle School Students' Argumentation Quality. Journal of Education and
Practice .

Avvisati, F. (2020). The measure of socio-economic status in PISA: a review and some
suggested improvements. Large-scale Assessments in Education.
doi:10.1186/540536-020-00086-x

Barmark, M., & Djurfeldt, G. (2019). Innan det roliga kan borja. In M. Barmark, & G.
Djurfeldt, Statistisk verktygsldda. Lund: Studentlitteratur.

84



Bazzul, J. (2015). Towards a Politicized Notion of Citizenship for Science Education:
Engaging the Social Through Dissensus. Canadian Journal of Science, Mathematics
and Technology Education, 221-233. doi:10.1080/14926156.2015.1051670

Birdsall, S. E., Eames, C., Gaze, S., Stoddard, G., Harré, N., Whitehouse, H., & Blythe,
C. (2023). Nurturing secondary students' hope and agency: Educating fo live in a
climate-impacted world. Teaching and Learning Research Initiative.

Bladh, G., & Molin, L. (2016). Editorial: Research on Geography Education:
Introduction to Nordidactica 2016:1. . Nordidactica. Journal of Humanities and
Social Science Education, i-1v.

Block, T., Goeminne, G., & Van Poeck, K. (2018). Balancing the urgency and
wickedness of sustainability challenges: three maxims for post-normal education.
Environmental Education Research, 1424-1439.
doi:10.1080/13504622.2018.1509302

Block, T., Van Poeck, K., & Ostman, L. (2019). Tackling wicked problems in teaching
and learning. Sustainability issues as knowledge, ethical and political challenges. In
K. Van Poeck, L. Ostman, & J. Ohman, Sustainable Development Teaching: Ethical
and Political Challenges (pp. 28-39). London: Routledge.

Board, J. (2024a, 07 21). Fight or Flee: Tuvalu’s residents prepare for mass
displacement as nation forecast to be among first to disappear due to climate change.
FUNAFUTI, Tuvalu: CNA. Retrieved 09 2025, from
https://www.channelnewsasia.com
/sustainability/tuvalu-pacific-islands-migration-mass-displacement-climate-change-
4437421

Board, J. (2024b, 08 04). Migration with dignity? Kiribati swaps escape to purchased
Fiji plot for sea walls to save their land. TARAWA, Kiribati: CNA. Retrieved 09
2025, from https://www.channelnewsasia.com/sustainability/kiribati-pacific-climate-
change-migration-geopolitics-china-4437601

Bourdieu, P. (1973). Cultural reproduction and social reproduction. In R. Brown,
Knowledge, education, and cultural change (pp. 71-122). Routledge.

Braun, V., & Clarke, V. (2019). Reflecting on reflexive thematic
analysis. Qualitative Research in Sport, Exercise and Health, 11(4),
589-597. doi:10.1080/2159676X.2019.1628806

Breinholt, A., & Jeger, M. M. (2020). How does cultural capital affect educational
performance: Signals or skills? The British Journal of Sociology, 28-46.

Busch, K. C. (2016). Why Words Matter-The Framing of Climate Change in School
Science. (Doctoral dissertation, Stanford University).

Calik, M., & Wiyarsi, A. (2025). The effect of socio-scientific issues-based intervention
studies on scientific literacy: a meta-analysis study. International Journal of Science
Education, 399-421. doi:10.1080/09500693.2024.2325382

85



Calvino, I. (1963). Marcovaldo. Milano: Mondadori.

Carlone, H. B., & Johnson, A. (2007). Understanding the science experience of
successful women of color: science identity as an analytic lens. Journal of research
in science teaching , 1187-1218.

Chandir, H. (2022). Student responses on the survey of global competence in PISA
2018. Discourse: Studies in the Cultural Politics of Education, 526-542.
doi:10.1080/01596306.2020.1844153

Cosby, A. G., Lebakula, V., Smith, C. N., Wanik, D. W., Bergene, K., Rose, A.
N.,...Bloom, D. E. (2024). Accelerating growth of human coastal populations at the
global and continent levels: 2000-2018. Scientific Reports. doi:10.1038/s41598-024-
73287-x

Coverley, M. (2018). Psychogeography. London: Oldcastle Books.

Crawford, N. C. (2022). The Pentagon, Climate Change, and War. Cambridge: The
MIT Press.

Danckwardt-Lilliestrom, K., Andrée, M., & Rundgren, C.-J. (2024). Process drama as a
tool for participation in explorations of ‘wicked problems’ in upper secondary
chemistry education. LUMAT. doi:10.31129/LUMAT.12.2.2132

Danckwardt-Lilliestrom, K., Andrée, M., & Rundgren, C.-J. (2025). Travelling through
time in a process drama on plastic pollution — temporality in teaching about the
complexity of wicked problems. Learning, Culture and Social Interaction.
doi:10.1016/j.1cs1.2025.100906

Dawson, V., & Carson, K. (2020). Introducing Argumentation About Climate Change
Socioscientific Issues in a Disadvantaged School. Research in Science Education,
863-883. doi:10.1007/s11165-018-9715-x

Dillon, J. (2018). On the Convergence Between Science and Environmental Education.
InJ. Y. (eds.), Science Education Research and Practice in Asia-Pacific and (pp. 87-
94). Singapore: Springer Nature.

Dillon, J., & Herman, B. (2023). ENVIRONMENTAL EDUCATION. In N. Lederman,
D. Zeidler, & J. Lederman, Handbook of Research on Science Education - Vol I11.
Routledge.

Donahue, T. J., & Espejo, P. O. (2016). The analytical-Continental divide: Styles of
dealing with problems. European Journal of Political Theory, 15(2), 138-154.
doi:10.1177/1474885115585324

Dunlop, L., & Rushton, E. A. (2022). Education for Environmental Sustainability and
the Emotions: Implications for Educational Practice. Sustainability, 14.

Dunn, J. (2016). Demystifying process drama: exploring the why, what, and how. 7/,
127-140. doi:10.1080/14452294.2016.1276738

86



Echegoyen-Sanz, Y., Pont-Niclos, 1., & Martin-Ezpeleta, A. (2025). Ecofeminist
interventions through comics pedagogy: enhancing environmental awareness in
teacher education. Environmental Education Research, 1783-1800.
doi:10.1080/13504622.2025.2481224

Eryilmaz, N., & Sandoval-Hernandez, A. (2021). The relationship between cultural
capital and the students’ perception of feedback across 75 countries: Evidence from
PISA 2018. International Journal of Educational Research, 109.
doi:10.1016/j.ijer.2021.101803

Feinstein, N. W., & Kirchgasler, K. L. (2015). Sustainability in Science Education?
How the Next Generation Science Standards Approach Sustainability, and Why It
Matters. Science Education, 121-155.

Frohlich, G., Sellmann, D., & Bogner, F. X. (2012). The influence of situational
emotions on the intention for sustainable consumer behaviour in a student-centred
intervention. Environmental Education Research, 747-764.
doi:10.1080/13504622.2012.749977

Gao, L., Mun, K., & Kim, S.-W. (2021). Using Socioscientific Issues to Enhance
Students’ Emotional Competence. Research in Science Education, 935-956.

Garrecht, C., Reiss, M. J., & Harms, U. (2021). I wouldn’t want to be the animal in use
nor the patient in need’ — the role of issue familiarity in students’ socioscientific
argumentation. International Journal of Science Education, 2065-2086.
doi:10.1080/09500693.2021.1950944

Gelinder, L., Hjdlmeskog, K., & Lidar, M. (2020). Sustainable food choices? A study of
students’ actions in a home and consumer studies classroom. Environmental
FEducation Research. doi:10.1080/13504622.2019.1698714

Giirbiiz, R., & Calik, M. (2021). Intertwining mathematical modeling with
environmental issues. Problems of education in the 21st century, 79.

Hauge, K. H., & Barwell, R. (2017). Post-normal science and mathematics education in
uncertain times: Educating future citizens for extended peer communities. Futures,
25-34. doi:10.1016/j.futures.2016.11.013

Hofverberg, H., & Westerlund, S. (2021). Among Facilitators, Instructors, Advisors and
Educators — How Teachers Educate for Sustainability in Design and Craft Education.
Int J Art Des Educ. doi:10.1111/jade.12366

Hull, R. W., Hammer, B. K., & Leavey, J. K. (2025). Improving Understanding of the
Role of Biology in Advancing the United Nations Sustainable Development Goals.
The American Biology Teacher, 254-262. doi:10.1525/abt.2025.87.4-5.254

Ideland, M. (2017). The End of the World and a Promise of Happiness: Environmental
Education within the Cultural Politics of Emotions. In T. A. Popkewitz, J. Diaz, & C.
Kirchgasler, 4 Political Sociology of Educational Knowledge. Routledge.

Ideland, M. (2019). The eco-certified child. Citizenship and education for sustainability
and environment. Cham, Switzerland: Palgrave.

87



IPCC. (2019). Special Report on the Ocean and Cryosphere in a Changing Climate.
Cambridge, UK and New York, NY, USA: Cambridge University Press.

IPCC. (2021). Climate Change 2021: The Physical Science Basis. Contribution of
Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge University Press.

Jeeger, M. M. (2009). Equal Access but Unequal Outcomes: Cultural Capital and
Educational Choice in a Meritocratic Society. Social forces, 1943-1971.

James, A. (2019). Making (Non)Sense of Urban Water Flows: Qualities and Processes
for Transformative and Transgressive Learning Moments. Sustainability, 11(23).
doi:10.3390/sul 1236817

James, A. (2022). The transformative potential of intersecting with arts-based inquiry
and environmental learning in urban South Africa: A focus on socio-ecological water
pedagogies. Makhanda, South Africa: Rhodes University.

Jansen, K., & Kiefer, S. M. (2020). Understanding brain development: Investing in
young adolescents’ cognitive and social-emotional development. Middle School
Journal, 18-25. doi:10.1080/00940771.2020.1787749

Jenkins, E. W. (2006). School science and citizenship: whose science and whose
citizenship? The Curriculum Journal, 197-211.

Jeronen, E., Keinonen, T., & Kérkkédinen, S. (2024). Visioning Transformative Science
Education for Sustainability. Discourse and Communication for Sustainable
Education, 19-38. doi: 10.2478/dcse-2024-0003

Jia, S., & Ren, S. (2025). The Significance of Science Content Knowledge for
Socioscientific Reasoning Competency: Evidence from SSI Instruction on
Environmental Topics Based on the SIMBL Model. Science & Education, 34.

Jickling, B. (1992). Why I Don't Want My Children to Be Educated for Sustainable
Development. The Journal of Environmental Education, 23(4), 5-8.
doi:10.1080/00958964.1992.9942801

Jones, L., Parsons, K. J., Halstead, F., & Wolstenholme, J. M. (2024). Reimaging
activism to save the planet: Using transdisciplinary and participatory methodologies
to support collective youth action. Children and Society, 38, 823-838.

Kalafati, M., Flogaiti, E., & Daskolia, M. (2025). Enhancing preschoolers’ creativity
through art-based environmental education for sustainability. Environmental
Education Research, 46-73. doi:10.1080/13504622.2023.2291319

Kastorff, T., Moser, S., Heine, J. H., & Kauertz, A. (2026). Global competence
behavior: exploring the relevance of students’ scientific literacy, related attitudes, and
values - evidence from PISA 2018 across 52 countries. Large-scale Assessments in
Education, 14. doi:10.1186/s40536-025-00278-3

Kihlman, C., Lamberg, R., & Vestman, W. (2026). REGION REPORT Green
Colonialism in Sapmi. Vienna: EUNRO.

88



Kronlid, D. (2021). Etisk teori—skolan som arena for moraliska utmaningar. In M.
Serder, & A. Jobér, Vetenskapliga teorier for ldrare (pp. 419-437). Natur & Kultur.

Kronlid, D. O., & Ohman, J. (2013). An environmental ethical conceptual framework
for research on sustainability and environmental education. Environmental Education
Research, 21-44. doi:10.1080/13504622.2012.687043

Latour, B. (2018). Down to Earth. Politics in the New Climatic Regime. Cambridge:
Polity Press.

Lehtonen, A., Salonen, A., Cantell, H., & Riuttanen, L. (2018). A pedagogy of
interconnectedness for encountering climate change as a wicked sustainability
problem. Journal of Cleaner Production, 860-867. doi:10.1016/j.jclepro.2018.07.186

Lehtonen, A., Osterlind, E., & Viirret, T. (2020). Drama in Education for Sustainability:
Becoming Connected through Embodiment. International Journal of Education &
the Arts. doi:10.26209/ijea21n19

Levesque, V. R., & Rocque, R. (2024). Organizational change for sustainability
education: A case study of one university’s efforts to create and implement
institution-wide sustainability competencie. International Journal of Sustainability in
Higher Education, 25(1), 123-140. doi:10.1108/1IJSHE-03-2023-0078

Lindbéck, E. (2022, December 11). Hér riskerar lyxvillorna att forsvinna under vattnet.
Retrieved from Expressen: https://www.expressen.se/nyheter/har-riskerar-
lyxvillorna-att-forsvinna-under-vattnet/

Lindgren Leavenworth, M., & Manni, A. (2021). Climate Fiction and Young Learners'
Thoughts--A Dialogue between Literature and Education. Environmental Education
Research, 27. doi:10.1080/13504622.2020.1856345

Luo, Y., Liu, D., & Qu, Y. (2022). Revisiting social reproduction theory: Exploring the
influence of economic and cultural capital on students’ achievement in China.
International Journal of Educational Research, 116. doi:10.1016/].ijer.2022.102082

Mackey, G. (2012). To know, to decide, to act: the young child’s right to participate in
action for the environment. Environmental Education Research, 18, 473-484.

Manni, A., Sporre, K., & Ottander, C. (2017). Emotions and values — a case study of
meaning-making in ESE. Environmental Education Research, 451-464.

McNaughton, M. J. (2007). Educational drama in the teaching of education for
sustainability. Environmental Education Research, 139-155.
doi:10.1080/13504620242000198140

McNaughton, M. J. (2014). From Acting to Action: Developing Global Citizenship
Through Global Storylines Drama. The Journal of Environmental Education, 16-36.
doi:10.1080/00958964.2013.804397

MIM. (2018). Educazione ambientale e alla sostenibilita. Retrieved Dec 10, 2025, from
https://mim.gov.it/web/guest/educazione-ambientale-e-alla-sostenibilit%C3%A0

89



Molina, A., & Cordoba, B. G. (2025). School Privatization and Socioeconomic
Segregation: An International Comparison of Effects on Student Global Competence
Using PISA 2018. International Journal of Education Policy and Leadership, 21.
doi:10.22230/ijepl.2025v21n2a1471

Namyssova, G., Malone, K. L., Helmer, J., Myrzakulova, G., Shafiei, A., & Edmiston,
B. (2023). The use of drama in science instruction—a review of the literature. SN
Social Sciences. doi:10.1007/s43545-023-00750-3

Naturvardsverket. (2011). Right of public access — a unique opportunity. Stockholm:
Naturvardsverket.

Nob, R. M., Bernardo, A. B., Manguiat, G. C., & Arenillo, A. P. (2025). Growth
mindset strengthens the relationship between intercultural attitudes and global
citizenship competence in Indonesia, the Philippines, and Thailand: a cross-cultural
study of PISA 2018 data. Social Psychology of Education, 27. doi:10.1007/s11218-
024-09994-0

Normile, D. (2025, 04 25). The Fog of War. Science, 388(6745). Retrieved from
https://www.science.org/doi/epdf/10.1126/science.ady4158

Nussbaum, M. C. (2010). Not for Profit: why Democracy Needs the Humanities.
Princeton and Oxford: Princeton University Press.

OECD. (2018a). PISA 2018 Technical Report. OECD. Retrieved from
https://www.oecd.org/pisa/data/pisa2018technicalreport/

OECD. (2018b). Preparing our youth for an inclusive and sustainable world. Paris:
Directorate for Education and Skills OECD.

OECD. (2020). PISA 2018 Results (Volume VI): Are Students Ready to Thrive in an
Interconnected World? Paris: OECD Publishing.

Ojala, M. (2012). Regulating worry, promoting hope: How do children, adolescents, and
young adults cope with climate change? International Journal of Environmental &
Science Education, 7,537-561.

Ojala, M., Cunsolo, A., Ogunbode, C. A., & Middleton, J. (2021). Anxiety, Worry, and
Grief in a Time of Environmental and Climate Crisis: A Narrative Review. Annual

Review of Environment and Resources, 35-58. doi:10.1146/annurev-environ-012220-
022716

Orion, N., & Libarkin, J. C. (2023). EARTH SCIENCE EDUCATION. In N.
Lederman, D. Zeidler, & J. Lederman, Handbook of Research on Science Education.
Routledge. doi:10.4324/9780367855758

Pivotti, V. (2026). Practicing encounters with environmental wicked problems in middle
school: an empirical study on pupils’ competence performance and recognition.
International Journal of Science Education,1-20.
doi:10.1080/09500693.2026.2631811

90



Pivotti, V., & Anderson, B. T. (2021). Transition between Forced and Oscillatory
ENSO Behavior over the last Century. JGR Atmospheres.
doi:10.1029/2020JD034116

Pivotti, V., & Anderson, B. T. (2024). Assessing the future influence of the North
Pacific trade wind precursors on ENSO in the CMIP6 HighResMIP multimodel
ensemble. Climate Dynamics, 1487-1500.

Pivotti, V., & Hofverberg, H. (2025). Environmental wicked problems in middle school
- emotional work in the happenstance. Environmental Education Research.
doi:10.1080/13504622.2025.2468820

Rehnbergh, R. (2020, May 15). Ja till forddmning i Falsterbo. Retrieved from
Miljomagasine7: https://www.miljomagasinet.se/index.php/2020/05/15/ja-till-
fordamning-i-falsterbo/

Rubaii, K., Griffiths, M., Wells, E., Specht, A., Lindsay, 1., Alani, S., & Alrawi, A.
(2025). Lessons from Fallujah:. Providence: The Watson School of International and
Public Affairs - Brown University.

Sadler, T. D. (2011). Socio-scientific Issues in the Classroom: Teaching, Learning and
Research. Springer Netherlands. doi:10.1007/978-94-007-1159-4

Sadler, T. D., Xu, Z., & Fortus, D. (2025). Restructuring the science curriculum around
grand challenges. International Journal of Science Education.

Sametinget. (2021). EALLINBIRAS — Our Living Environment. Kiruna.

Sanningskommissionen for det samiska folket. (2025, 02 06). Djupare kunskap om
urfolket samerna saknas. Retrieved from Sanningskommissionen for det samiska
folket: https://sanningskommissionensamer.se/djupare-kunskap-om-urfolket-
samerna-saknas/

Schneller, A. J., Harrison, L. M., Adelman, J., & Post, S. (2021). Outcomes of art-based
environmental education in the Hudson River Watershed. Applied Environmental
Education & Communication, 19-33.

Scoarize, M. M., Contieri, B. B., Delanira-Santos, D., Zanco, B. F., & Benedito, E.
(2022). An interdisciplinary approach to address aquatic environmental issues with
young students from Brazil. International Research in Geographical and
Environmental Education, 38-52. doi:10.1080/10382046.2021.1943220

Secretariat of the Convention on Biological Diversity . (2020). Global Biodiversity
Outlook 5. Montreal.

Sharp, E. L., Fagan, J., Kah, M., McEntee, M., & Salmond, J. (2021). Hopeful
approaches to teaching and learning environmental “wicked problems”. Journal of
Geography in Higher Education, 621-639. doi:10.1080/03098265.2021.1900081

91



Skolverket. (2022). Kursplaner i grundskolan. Retrieved Dec 10, 2024, from
Skolverket: https://www.skolverket.se/undervisning/grundskolan/kursplaner-for-
grundskolan#/subjects?school Type=GR &typeOf
Syllabus=COURSE_SYLLABUS&currentListHeading=Kursplaner%20i%20grundsk
olan&timespan=LATEST&prevTitle=Tidigare%20kursplaner%20(%C3%A5r%2020
00%20-%2020

Skolverket. (2024). Curriculum for Compulsory School, Preschool Class and School-
Age Educare — Lgr22.

Smit, R., Rietz, F., & Biichel, D. (2024). Using the socioscientific issue approach to
foster secondary students’ argumentation skills, science self-efficacy beliefs and
science interest. International Journal of Science Education, 1-17.

Sullivan, A. (2001). Cultural capital and educational attainment. Sociology, 893-912.

Sund, L. (2016). Facing global sustainability issues: teachers’ experiences of their own
practices in environmental and sustainability education. Environmental Education
Research, 788-805. doi:10.1080/13504622.2015.1110744

Terry, G., Hayfield, N., Clarke, V., & Braun, V. (2017). Thematic Analysis. In The
SAGE handbook of qualitative research in psychology (pp. 17-37). SAGE
Publications Ltd.

Thornton, S., & Louverdis, E. (2026). The obscenity of hope: educating young people in
the Anthropocene. Ethics and Education, 1-14. doi:10.1080/17449642.2026.2645852

Tong, S., Bambrick, H., Beggs, P. J., Chen, L., Hu, Y., Ma, W., . .. Tan, J. (2022).
Current and future threats to human health in the Anthropocene. Environment
International. doi:10.1016/j.envint.2021.106892

Tracy, S. J. (2010). Qualitative Quality: eight "big-Tent" Criteria for Excellent
Qualitative Research. Qualitative Inquiry, 837-851.

Tryggvason, A., Ohman, J., & Van Poeck, K. (2023). Pluralistic environmental and
sustainability education — a scholarly review. Environmental Education Research,
1460-1485. doi:10.1080/13504622.2023.2229076

UN. (2017). The Ocean Conference - Factsheet. Retrieved from
oceanconference.un.org

UN. (2020). Resolution adopted by the General Assembly on 19 December 2019.
Sustainable development: education for sustainable development.

UNESCO. (2016a). Schools in action, global citizens for sustainable development. A
guide for students. Paris: UNESCO.

UNESCO. (2016b). Schools in action, global citizens for sustainable development. A
guide for teachers. Paris: UNESCO.

Usher, K., Durkin, J., & Bhullar, N. (2019). Eco-anxiety: How thinking about climate
change-related environmental decline is affecting our mental health. International
Journal of Mental Health Nursing. doi:10.1111/inm.12673

92



Vare, P. (2022). The Competence Turn. In P. Vare, & N. Lausselet, Competences in
Education for Sustainable Development (pp. 11-18). Springer. doi:10.1007/978-3-
030-91055-6 2

Vetenskapsradet. (2017). Good research practice. Stockholm.

Wake, S. J., & Birdsall, S. (2020). Lookout for learning: Exploring the links between
drama and environmental education pedagogies. Australian Journal of
Environmental Education, 234-245. do0i:10.1017/aee.2020.22

Wals, A. E., & Dillon, J. (2013). Implications and Choices for Educational Researchers
With a Planetary Consciousness. In R. Stevenson, M. Brody, J. Dillon, & A. Wals,
International Handbook of Research on Environmental Education. Routledge.
doi:10.4324/9780203813331

White, P. J., Raphael, J., & van Cuylenburg, K. (2021). Science and Drama:
Contemporary and Creative Approaches to Teaching and Learning. Cham: Springer
International Publishing.

Wigfield, A., Lutz, S. L., & Wagner, A. L. (2005). Early Adolescents’ Development
across the Middle School Years: Implications for School Counselors. Professional
School Counseling. doi:10.1177/2156759X0500900206

Willet, W., Rockstrom, J., Loken, B., Springmann, M., & al., e. (2019). Food in the
Anthropocene: the EAT-Lancet Commission on healthy diets from sustainable food
systems. The Lancet, 447-492. Retrieved from EAT.

Yavuzkaya, M. (2024). Envisioning chemistry education in the Anthropocene (Vol.
106). Malmo: Malmo University - Malmo studies in Educational sciences.

Yin, R. K. (2016). Qualitative research from Start to Finish. New York: The Guilford
Press.

Zhao, Y. (2020). Two decades of havoc: A synthesis of criticism against PISA. Journal
of Educational Change, 21, 245-266. do0i:10.1007/s10833-019-09367-x

93



APPENDIX

Vill du delta i ett forskningsprojekt?

”Elevers perspektiv pa komplexa miljofragor”

Din klass ingar i ett forskningsprojekt som handlar om komplexa
miljofragor som t.ex. klimatférandring och forlust av biologisk mangfald
och om rollspel som ett satt att utforska deras komplexitet.

Projektet genomfors i samarbete med forskare fran Malmo universitet
och har tva delar. Dels ett undervisningsprojekt i linje med skolans
laroplan och dels ett forskningsprojekt dar data samlas in om hur elever
uppfattar och resonerar kring miljofragor. Undervisningsprojektet ar
vanlig undervisning och ddarmed ar deltagandet obligatoriskt men
forskningsprojektet ar frivilligt och vi behover darfor ditt samtycke for
att delta.

Hur gar forskningsprojektet till?

Projektets undervisningsdel handlar om komplexa miljéfragor och
undervisningssattet bygger pa rollspel for att fordjupa dina kunskaper
om komplexa miljéfragor. Dina ordinarie larare och forskarna planerar
tillsammans tre workshops som tar upp olika perspektiv kring l6sningar,
osdkerheter samt risker.
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Under projektets forskningsdel kommer vi att anteckna, samla in eller
fotografera teckningar och skissar, samt spela in ljud under workshops.
Allt med syftet att |ara oss om hur elever uppfattar och reflekterar kring
komplexa miljoproblem.

Varfér vara med i projektet?

Ditt deltagande ar mycket vardefullt. Genom att delta bidrar du till
forskning och kunskapsutveckling inom miljévetenskapsundervisning.
Det vi lar oss om undervisning och hur elever i din dlder resonerar om
komplexa miljofragor kommer att leda till en fordjupad kunskap och pa
sikt férhoppningsvis annorlunda undervisning. Sa stort tack om du vill
vara med.

Det ar frivilligt att vara med i forskningsprojektet

Att delta i forskningsprojektet ar frivilligt. Om du nu bestammer dig for
att vara med kan du nar som helst angra dig. Du kan till exempel saga till
att du inte vill att vi spelar in din rost eller tar foto pa dina teckningar.
Det kommer inte att paverka din skolgang och ingen kommer att bli
upprord om du tackar nej till att vara med. Om du samtycker till att vara
med i forskningsprojektet ber vi dig att ldsa och skriva pa den bifogade
samtyckesblanketten. Du far behalla det har informationsbladet. Ditt
undertecknade samtycke (sista sidan) kommer att lagras i ett sakert och
[3st skap i Malmo universitets lokaler. Om du ar under 15 ar maste alla
dina vardnadshavare ocksa samtycka.

Vad hdnder med dina svar, anteckningar och det inspelade materialet?

Allt material som vi samlar in kommer att forvaras i I6senordsskyddade
datorer och anvandas enligt gdllande lagstiftning. Det betyder att all
data hanteras i enlighet med lagstiftning om dataskydd (GDPR
2016/679) och forskningsetik (SFS 2003:460), och att forskningen
uppfyller europeiska, svenska och Malmé universitets krav och rutiner
for forskningsetik och datahantering. Samtyckesblanketterna samlas in
och lagras i pappersform och forvaras i lasta skap pa Malmo universitet.
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Det material som vi samlar in kommer att analyseras for vetenskapliga
publikationer och metodutveckling i skolan. Som deltagare i ett
forskningsprojekt ar du garanterad att din identitet inte visas for
utomstdende. Det betyder att ingen obehorig far se nagot material dar
din identitet framgar. Malmo universitet ar tillsammans ansvariga for
hanteringen av personuppgifterna och Valentina Pivotti och Clas
Olander ar kontaktpersoner.

Du kan aven kontakta universitets dataskyddsombudet pa

. Om du ar missndjd med hur dina
personuppgifter behandlas av Malmo universitet har du ratt att klaga till
Datainspektionen. Det kan du gora genom att kontakta
Datainspektionen, Box 8114, 104 20 Stockholm.

Ansvariga for studien

Malmo universitet ar forskningshuvudman for projektet. Vi som
genomfor projektet ar forskare vid Malmo universitet. Huvudansvarig
forskare ar Clas Olander. Projektet genomfors dven av Valentina Pivotti.
Du kan nar som helst stalla fragor om studien genom att kontakta nagon
av forskarna i projektet.

Tack for att du tagit dig tid att Iasa om projektet!
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Samtycke till att delta i forskningsprojektet

Elevers perspektiv pa komplexa miljofragor

Jag har last och forstatt informationblankett om forskningsprojektet och
forstatt vad detta handlar om. Jag far behalla den skriftliga
informationen.

Jag vill delta i foljande delstudier. Du kan valja bagge, en eller ingen (satt
kryss).

U Ljudupptagning fran klassrummet

I Insamling/fotografering av teckningar eller texter

[ Jag ger mitt samtycke till att Malmo universitet behandlar mina
uppgifter (ljudfiler, insamlade/fotograferade texter eller teckningar).

[ Jag forstar att jag ndr som helst kan avbryta mitt deltagande.

[ Jag forstar att resultat fran forskningsprojektet som kan innehalla
avidentifierad information kan publiceras, men att jag inte kommer att
kunna identifieras och att inga personuppgifter om mig kommer att
offentliggoras

Plats och datum Underskrift och
namnfortydligande
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Samtycke till att delta i forskningsprojektet

Elevers perspektiv pa komplexa miljofragor

Jag har last och forstatt informationblankett om forskningsprojektet och
forstatt vad detta handlar om. Jag far behalla den skriftliga
informationen.

Jag samtycker till att eleven jag &r vardnadshavare for deltar i féljande
delstudier. Du kan valja bagge, en eller ingen (satt kryss).

U Ljudupptagning fran klassrummet
[ Insamling/fotografering av teckningar eller texter

[ Jag ger mitt samtycke till att Malmo universitet behandlar hens
personuppgifter

[ Jag forstar att nar som helst kan eleven jag ar vardnadshavare for
avbryta sitt deltagande

[l Jag forstar att resultat fran forskningsprojektet som kan innehalla
avidentifierad information kan publiceras, men att eleven jag ar
vardnadshavare for inte kommer att kunna identifieras och att inga
personuppgifter om hen kommer att offentliggéras

Plats och datum Underskrift och namnfortydligande
fran alla vardnadshavare
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Vuoi partecipare ad un progetto di ricerca?

"Prospettive degli studenti su questioni ambientali
complesse”

La tua classe fa parte di un progetto di ricerca che si occupa di
complesse questioni ambientali come i cambiamenti climatici e la
perdita di biodiversita e utilizza il gioco di ruolo come un modo per
esplorare le loro complessita.

Il progetto e realizzato in collaborazione con una ricercatrice
dell'Universita di Malmo in Svezia e si compone di due parti. In parte un
progetto didattico in linea con il curriculum della scuola e in parte un
progetto di ricerca in cui vengono raccolti dati su come gli studenti
percepiscono e ragionano sulle questioni ambientali. || progetto
didattico e parte dell'insegnamento regolare, ma il progetto di ricerca
volontario e quindi abbiamo bisogno del tuo consenso a partecipare.

Come funziona il progetto di ricerca?

La parte didattica del progetto affronta tematiche ambientali complesse
e il metodo di insegnamento si basa sul gioco di ruolo per approfondire
la conoscenza di problematiche ambientali complesse. | vostri
insegnanti regolari e i ricercatori pianificano insieme tre laboratori che
affrontano diverse prospettive su soluzioni, incertezze e rischi.

Durante la parte di ricerca del progetto, prenderemo appunti,
raccoglieremo o fotograferemo solo disegni e schizzi, oltre a registrare il
suono durante i laboratori. Il tutto con I'obiettivo di conoscere come gli
studenti percepiscono e riflettono su problemi ambientali complessi.

Perché aderire al progetto?

La vostra partecipazione & molto preziosa. Partecipando, contribuisci
alla ricerca e allo sviluppo della conoscenza nell'educazione alle scienze
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ambientali. Cio che impariamo sull'insegnamento e su come gli studenti
della tua eta ragionano su complesse questioni ambientali portera a una
conoscenza piu profonda e, a lungo termine, si spera a un insegnamento
diverso. Grazie mille se vuoi unirti.

La partecipazione al progetto di ricerca & volontaria

La partecipazione al progetto di ricerca € volontaria. Se ora decidi di
iscriverti, puoi cambiare idea in qualsiasi momento. Ad esempio, puoi
dirci che non vuoi che registriamo la tua voce o scattiamo foto dei tuoi
disegni. Non influenzera il tuo rendimento e non ci sara nessuna
conseguenza se decidi di non unirti. Se accetti di partecipare al progetto
di ricerca, leggi e firma il modulo di consenso allegato. E possibile
conservare questa scheda informativa. Il tuo consenso firmato (ultima
pagina) sara conservato in un armadietto sicuro e chiuso a chiave nei
locali dell'Universita di Malmd. Se hai meno di 15 anni, anche tutti i tuoi
tutori devono acconsentire.

Cosa succede alle tue risposte, note e materiale registrato?

Tutto il materiale che raccogliamo sara archiviato su computer protetti
da password e utilizzato in conformita con la legge applicabile. Cio
significa che tutti i dati sono trattati in conformita con la legislazione
sulla protezione dei dati (GDPR 2016/679) e sull'etica della ricerca (SFS
2003:460) e che la ricerca soddisfa i requisiti e le routine delle universita
europee, svedesi e di Malmo per I'etica della ricerca e la gestione dei
dati. I moduli di consenso vengono raccolti e archiviati in forma cartacea
e conservati in armadi chiusi a chiave presso I'Universita di Malmo. I
materiale che raccogliamo sara analizzato per pubblicazioni scientifiche
e sviluppo di metodi nelle scuole. Come partecipante a un progetto di
ricerca, hai la garanzia che la tua identita non sara visibile agli estranei.
Cio significa che nessuna persona non autorizzata puo vedere alcun
materiale in cui € dichiarata la tua identita. L'Universita di Malmo e
congiuntamente responsabile del trattamento dei dati personali e
Valentina Pivotti e Clas Olander sono persone di contatto.
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Puoi anche contattare il responsabile della protezione dei dati
dell'universita all'indirizzo dataskyddsombud@mau.se. Se non sei
soddisfatto di come i tuoi dati personali vengono elaborati
dall'Universita di Malmo, hai il diritto di presentare un reclamo
all'autorita svedese per la protezione dei dati. Puoi farlo contattando
I'autorita svedese per la protezione dei dati, Box 8114, 104 20
Stoccolma.

Responsabile dello studio

L'Universita di Malmo ¢ il responsabile della ricerca per il progetto. Noi
che realizziamo il progetto siamo ricercatori dell'Universita di Malmé. La
ricercatrice principale e Valentina Pivotti. Puoi porre domande sullo
studio in qualsiasi momento contattando uno dei ricercatori del
progetto.

Grazie per aver dedicato del tempo a leggere del progetto!
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Consenso a partecipare al progetto di ricerca

Prospettive degli studenti su questioni ambientali complesse

Ho letto e compreso il modulo informativo sul progetto di ricerca e ho
capito di cosa si tratta. Posso conservare le informazioni scritte.

Voglio partecipare ai seguenti sotto-studi. Puoi scegliere entrambi, uno
o nessuno (metti croce).

[ Registrazione audio dall'aula
[ Raccolta/fotografia di disegni o testi

] Acconsento al trattamento dei miei dati da parte dell'Universita di
Malmo (file audio, testi o disegni raccolti/fotografati).

[ Comprendo che posso annullare la mia partecipazione in qualsiasi
momento.

1 Comprendo che i risultati del progetto di ricerca saranno pubblicati,
ma che non saro identificabile e che nessun dato personale su di me
sara reso pubblico

Luogo e data Firma
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Consenso a partecipare al progetto di ricerca

Prospettive degli studenti su questioni ambientali complesse

Ho letto e compreso il modulo informativo sul progetto di ricerca e ho
capito di cosa si tratta. Posso conservare le informazioni scritte.

Sono d'accordo che lo studente di cui sono il tutore partecipi ai seguenti
sotto-studi. Puoi scegliere entrambi, uno o nessuno (metti croce).

[ Registrazione audio dall'aula
[ Raccolta/fotografia di disegni o testi

[ Acconsento al trattamento dei suoi dati personali da parte
dell'Universita di Malmo

[0 Comprendo che in qualsiasi momento, lo/la studente di cui sono il
tutore puo annullare la sua partecipazione

[ Comprendo che i risultati del progetto di ricerca saranno pubblicati,
ma che lo/la studente di cui sono il tutore non sara identificabile e che
nessun suo dato personale sara reso pubblico.

Luogo e data Firma di tutti i guardiani
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ur world is ensnarled in intertwined environmental
OWicked Problems. Sea level rise, biodiversity
loss, and heat waves are examples of these complex
issues, as the knowledge about them is contested and
incomplete, and a clear-cut solution is unlikely to
be achievable. Through differing methodologies and
theoretical approaches, this thesis offers an empirical
exploration of what happens when students encounter
Wicked Problems and how they navigate the intrinsic
complexity and ultimate insolvability. With a dual
focus on the participants’ competences and emotions,
this work offers valuable insights for researchers and
practitioners who feel the urgency of Wicked Problems

and believe in the role that education can play.
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