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Education for sustainable development (ESD) raises critical questions

regarding what knowledge should be taught and what the learning outcomes

should be. The aim of this thesis is to explore epistemological, ethical, and

critical dimensions of ESD. There are two empirical sites. One is a

transdisciplinary educational project with upper-secondary Swedish students

(n=208) from 16 different schools; the other involves teachers (n=158) at a

large Swedish upper-secondary school implementing ESD.

The research design is emergent, combining empirical and theoretical
studies. A questionnaire instrument to explore students’ epistemic beliefs
(personal theories of knowledge and knowing) was constructed. Exploratory
factor analysis identified five dimensions: transdisciplinary, certain, quick,
collaborative, and simple knowledge. These showed predictive power in a
multiple regression analysis. Another instrument was constructed to examine
teachers” ESD competences. Four dimensions were identified.

Wicked sustainability challenges require the individual, education, and
society to adopt new ways of thinking, learning, and acting. Calls for
transformation, supported by supranational organizations, have contributed to
an increased focus globally on competence-oriented knowledge in the
curriculum. Ethical competence, action readiness, and normative competence
are nested concepts explored theoretically in this thesis. Philosophizing with is a
central method, which invites epistemology as a voice into the analysis.
Transdisciplinary and pluralistic ESD allow for ethical issues to surface in the
classroom. It is theorized that an ESD teacher needs to be both morally



sensitive and ready to transform didactics in the teacher-learner nexus. One
conclusion is that students’ sophisticated epistemic beliefs may be important
antecedents in transdisciplinary ESD. Another is that the element of action in
the conceptualization of competence remains a critical aspect for educational
research and practice.
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Chapter 1. Introduction

The environmental assessments and geo-scientific messages are clear. The
carrying capacity of the planet is on the brink of being surpassed and could lead
to irreversible damage to the biosphere IPCC, 2021). Meeting the Sustainable
Development Goals by 2030 is necessary but will prove a challenge. In an
urgent time of climate change and the Covid-19 pandemic active citizens and
education that set out to meet such challenges are required. Entangled with this
are also issues concerning a knowledge crisis. Students have unprecedented
access to information and need to process both diverse and contradictory facts
through new technology (Muis, Pekrun, Sinatra, Azevedo, Trevors, Meier, &
Heddy, 2015). A vital effort in education is thus to foster students’ critical
thinking and vigilance regarding the reliability of sources. One conclusion that
can be drawn from this is that epistemology and sustainability are intertwined.
Thus, it becomes important for students to think about what knowledge is and
how they come to know something. In psychological and educational research
this is referred to as epistemic cognition. In this thesis the interest in students’
epistemic cognition is set off against global concerns of sustainability.

A widely accepted definition of sustainable development is the one in the
Brundtland repott, to meet the needs of the present without compromising the ability of
Sfuture generations to meet their own needs (Wotld Commission on Environment and
Development, 1987, p 24). Education for sustainable development (ESD) is an
educational response to sustainable development, with the aim of supporting
and promoting a sustainable future. In the Swedish school curricula of 1994
and 2011 environmental perspectives wetre brought forward together with
historical, international and ethical (Hillbur, Ideland, & Malmberg, 2016). There
is further a call for education to work with norms and values, respect for and
care about the environment, knowledge about and for a healthy biosphere.
Sustainability education is one of the fields employing the concept of
sustainability (Wolff, 2020), another one is sustainability science (Barth &
Michelsen, 2013), which is based on systems thinking and the interaction
between natural and social systems (Michelsen, Adomfent, Martens, & Von
Hauff, 20106). In addition to aspects of ecology, society and economy, thete are
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ethical and political issues such as the responsibility for future generations and
global issues of justice. Equity and justice ate two major drivers of sustainable
development (Schneider, et al, 2019), and consequently of education for
sustainable development (ESD), which is one object of knowledge for this
research project.

As ESD to a large extent is about understanding various challenges for the
ecological, economic and social systems, it involves an openness to new ways
of knowing and knowledge production. One such approach is
transdisciplinarity, which reaches out epistemically, across and beyond various
disciplines. In progressive education, new approaches to teaching and learning
are applied, such as interdisciplinary, multidisciplinary, and transdisciplinary
education (Schneider, et al., 2019). All such approaches include epistemological
issues of who knows what, how they know and how we can be certain that
something is the case. Students’ theories about knowledge and knowing, their
epistemic beliefs, are studied in the fields of education and psychology, through
personal epistemology and epistemic cognition. This is a growing area of
research that has linked epistemic beliefs to academic success (Greene, Cartiff,
& Duke, 2018; Schommer, 1990). The complexities of ESD rest both on the
transdisciplinary mode of learning, and also on the possibility of encountering
contradictory scientific facts (VanPoeck, 2019).

The interest in transdisciplinarity can be related to the participatory turn in
democracies towards civic science, which invites citizens to produce, validate
and apply scientific knowledge (Bickstrand, 2003; Lassoe 2010). This co-
construction of knowledge is underpinned by democratic-normative as well as
epistemic dimensions. With such an agenda there are many social issues that
can be addressed in ESD. The good society is one that is characterized by
gender equity, multi-ethnic inclusiveness, poverty erasure and education for all
(Osborn, 2013). In this thesis, it is recognized that the transdisciplinary
approach presents an openness to various epistemologies, an interest it shares
with for example feminist theory (Lykke, 2010), which aims to highlight the
injustices in epistemologies, the epistemologies that are excluded in science and
the ones that are biased against women. An interdisciplinary approach, which
builds on and allows for more inclusive, varied thinking and acting in the world
when engaging with ethical issues, can address the injustice, bias, and deficiency
of normative, traditional epistemologies (Romm, 1998). However, these issues
are not the focus of this thesis, which addresses transdisciplinarity conceptually.



INTRODUCTION ¢

The concept of competence was introduced worldwide in curricula half a
century ago. Especially in vocational and professional education, there was a
dissatisfaction that education failed to sufficiently prepare the students for the
job market. Education was perceived as a place for learning outside society and
the teachers as having no real experience of the jobs they were preparing
students for (Mulder, 2017). Instead of a subject-driven curriculum, which
seemed detached from the real wotld, a competence-driven curriculum seemed
to the real world in more than one way (Mulder, 2017). With sustainability as
the major driving force in our wotld, economically, socially, and
environmentally, not only is school reaching out to society, but also the reverse.
The urgency of the matters of climate change, poverty, pandemics, and natural
resource depletion reaches into school through, for example, the United
Nations Decade of Education for Sustainable Development (DESD), the UN
Global Action Programme and the Sustainable Development Goals, which all
unite in the call for education to adapt, transform and take the lead (United
Nations Educational, Scientific and Cultural Organisation, UNESCO, 2018).
Expectations in transnational organizations’ discourse ate overoptimistic as
education is limited by global as well as local economic issues (Wolff, 2020).

In research on the implementation of ESD the notion of transformation is
prevalent (Maclntyre, Lotz-Sisitka, Wals, Vogel, & Tassone, 2018; Sterling,
2014). It is possible to see development from environmental conservation and
environmental education, which brought attention to biodiversity degradation
and resource deterioration, via education for sustainable development which
took a holistic approach to understanding wicked problems (Blok, Gremmen,
Wesselink, 2015; Lonngren & Van Poeck, 2020; Rittel & Webber, 1973), thus
including more than the ecological perspective through to transformative
sustainability education, which presents a paradigm shift (Sterling, 2011) and is
focused on the fact that we must not refrain from taking action. Both epistemic
and ethical issues are raised concerning what it is to know and what
sustainability is, all of which requires the attention of educational reseatch.

The focus in this thesis is admittedly anthropocentric and solely concerned
with theoretical conceptual analysis, while mindful of other possible scopes,
including post-humanist stances and respect for the non-human species and
more-than-human entities (Stickney & Skilbeck, 2020). This does not suggest
the ethical position of the researcher but explains that the scope of the research

in this particular project concerns students’ and teachers’ individual and
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collective approaches to sustainable development in education and so in that
respect the focus is anthropocentric.

The transformation that sustainable development requires has implications
for conceptions of knowledge, education, the individual, and society (Wolff,
2020). In this thesis the starting point is a transdisciplinary educational project,
which reached across several Swedish upper-secondary schools, involved
extramural stakeholders, and resulted in students writing a book on food. The
epistemic cognition of the participating students was explored using the
construct of epistemic beliefs, beliefs about what knowledge is and how you
come to know. The empirical study was followed by conceptual studies
regarding conceptualizations of education for sustainable development in the
Swedish curriculum, which highlighted the notions of ethical competence,
action readiness and normative competence as theoretical contributions in
ESD, all of which evolved out of the findings of the initial educational project.
In the exploration and explications of these notions, the focus has been on how
the conceptualization of competence can be extended and deployed in
educational research and practice. The dimensionality of ESD competence was
then explored among teachers implementing ESD. This is the other object of
research in this thesis. The link between students’ ESD competence and
teachers’” professional ESD competence is reflected in the United Nations
Education for Sustainable Development Goals, SDG 4 (UNESCO, 2018).
SDG 4 raises critical questions regarding what knowledge should be taught and
what learning outcomes should be in relation to new demands on teachers’
competences to respond to sustainability challenges.

This is an article-based thesis incorporating four articles, a book chapter and
a manuscript, extending and expanding on my licentiate-degree thesis'. It
broadens the perspectives of the two studies in the licentiate-degree thesis both
theoretically and empirically by further examining what knowledge and
competence might be in ESD and how students and teachers can make use of
them in didactical practice. This thesis is mainly concerned with and rooted in
fields of study that focus on epistemological, ethical, and critical reflection. The

results are relevant to educational practice, curriculum, school development and

policy.

Grice, M (2014) Epistemic beliefs among upper-secondary students in education for
sustainable development. http://hdlhandle.net/2077/37807
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Researching, teaching, and learning

This research project was carried out across two periods of PhD studies at the
Graduate Research School in Educational Sciences, at the University of
Gothenburg. Before, during and between the two study periods, I have been
teaching at Uddevalla gymnasieskola [upper-secondary school]|, where my
research problems originated. My colleagues and I have been involved in
transdisciplinary projects about sustainability with our first-year students in the
technical programme, for example projects about energy, water, and food. About
90 students a year have been involved in those projects, resulting in student-
produced exhibitions and books?®. Two projects were organized together with
several other schools and an external stakeholder, Global Forum, which was an
organization in western Sweden initiating dialogues about globalization and its
consequences. The empirical study regarding students’ epistemic beliefs was
situated in the project regarding food.

Throughout the whole period of PhD studies, I have been involved in
course development at Uddevalla gymnasieskola, especially the course Building
a sustainable society in the technical programme together with colleagues. A
contribution to that course relevant to my thesis is the establishment of a
transdisciplinary project with the municipality of Uddevalla, the town planning
section, in which the students (18-19 years old) work in a whole-class project
with a locally relevant issue. The issues to be approached are identified by the
local government. We have mainly been involved in the development of green
spaces and parks in Uddevalla. The students collect data from citizens,
commuters, and visitors to Uddevalla and conduct quantitative and qualitative
analyses, the results of which have been used by local town planners. Moreover,
the results are presented publicly and provide an opportunity for citizenship
dialogue, orchestrated and driven by the participating school students.

Thus, parallel to my research process, I have been able in my teaching
practice to explore and experiment with the problem area of and relevant
concepts in this thesis. My teaching in upper-secondary school has provided a
practical mooring for the reflective analyses.

Magnusson, A & Nilsson, B (2013) Ma#! 351 véistsvenska ungdomar om global matsikerhet och
hallbar utveckling [Food! 351 young people in Western Sweden on global food security
and sustainable development]. G6teborg. Tre bocker. This is the book written by
students who participated in the study on epistemic beliefs (Paper II).

21
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Aim and research questions

The aim of this thesis is based on three concerns about education for
sustainable development and about transdisciplinary education specifically, but
it raises issues relevant to practical pedagogical work and educational research
in general. First, a concern is how students’ epistemic beliefs (theories about
knowledge and knowing) might impact how students orient themselves in
transdisciplinary ESD. A second concern is what ESD competences can be
found among in-service teachers who aim to implement ESD. In the two
empirical studies there are various layers of complexity of the research problem.
One layer concerns the practical teaching-learning nexus of education for
sustainable development, and another the conceptual possibilities regarding
what ESD might be. In both layers of complexity, competences seem to be a
productive educational concept for the intended learning-teaching outcomes. A
third and broad concern is how to approach the complexity of the object of
research in ESD. These are epistemological issues, in one sense subject-specific,
even topic-specific, but in another sense, broad and domain-general. There are
also ethical issues in relation to what ESD is about and how it is orchestrated.
It therefore seems reasonable to expect that dimensions of ethical competence
are required in transdisciplinary education, where students may encounter intra-
as well as interpersonal issues. Thus, the thesis attempts to extend our
understanding of epistemic beliefs and conceptions of competence relevant to
addressing issues of sustainability. The specific research questions are:

RQ1. What epistemic beliefs can be identified among upper-secondary

students involved in a transdisciplinary sustainability project?

RQ2 What dimensions of teacher competences in the context of ESD
can be identified among teachers at an upper-secondary school?

RQ3. How can moral literacy, and epistemic and ethical dimensions of
ESD be related to conceptions of competence?
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Outline of the thesis

Part 1 contains the frame of this doctoral thesis, incorporating a few passages
slightly adapted from my licentiate thesis®. After the introduction and the
research aims, the research context and a selection of previous studies are
presented in Chapter 2. Theoretical frameworks of epistemic beliefs and
conceptions of competence are laid out in Chapter 3. Research design,
methodology and the interrelationship between statistical and interpretative
methods applied to the various studies are presented in Chapter 4. Chapter 5
summarizes the main findings of the papers that this thesis is based on. Chapter
6 includes the discussion of the results and engages with the implications for
practice. A summary of the thesis in Swedish makes up Chapter 7. Part 2
consists of the six papers that this thesis is based on: four published articles, a
published book chapter and an unpublished manuscript.

Grice, M (2014) Epistemic beliefs among upper-secondary students in education for
sustainable development. http://hdlhandle.net/2077/37807
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Chapter 2. Literature review

As was pointed out in the introduction, the focus in this thesis project is related
to several fields of research, such as education for sustainable development,
personal epistemology and ethics. Because of the wide-ranging aims of this
thesis, a review of previous research will be limited from the point of view of
each field of research. For that reason, this literature review concentrates on a
few seminal and varied studies rather than addressing the full range of literature
across the relevant fields. The selected literature frames the educational context
of transformative education for sustainable development, especially regarding
students in upper-secondary school, the empirical and theoretical concepts of
epistemic beliefs, and the notion of competence in the research context of ESD.

Personal epistemology and epistemic cognition

What do I know and how do I know what I know ate typically philosophical
questions that have occupied epistemologists for centuries. Epistemology is a
branch of philosophy that is concerned with how we know that something is
the case, what constitutes knowledge and how you come to know, and what the
nature of knowledge and knowing is. It is only in the last few decades that
educational researchers have directed attention to students’ assumptions about
those questions as predictors of academic success. Epistemic beliefs are
individuals’ personal beliefs and theories about knowledge and knowing
(Bromme, Pieschl, & Stahl, 2010; Hofer, 2004). Pintrich’s well-known
definition of personal epistemology (PE) is that it is an individual’s cognition
about the nature of knowledge and the nature of knowing. Kitchener (2002)
sees it as an individual’s unique construction of a theory of knowledge. In short,
it is an individual’s thinking about thinking in relation to knowledge. PE is a
research area with potential as it connects research and teaching by looking at
students’ creative and critical thinking and providing pedagogical advice on the
results (Holma & Hyytinen, 2015).

William G. Perry Jr began his influential work of personal epistemology at
Harvard university. In a longitudinal study with male college students at
Harvard and Radcliffe during the fifties and eatly sixties, Perry (1968) and his
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team tried to illustrate a variety of student responses to a culture of contingent
knowledge and relative value. His concern was not the epistemic beliefs per se,
but rather the ethical and intellectual development of the students. A checklist
of educational views (CLEV) was used to select the participants. The aim of
CLEV was to identify student profiles ranging from dualistic to contingent
thinkers. Using the thick descriptions of continual interviews during the
participants’ years at university, the research team created a developmental
scheme on the assumption that it is possible to identify a dominant form of
structure for each person. Perry, who was interested in how students
experienced pluralistic education, postulated from his research nine
developmental positions (Perry, 1968), centring on position five, in which
knowledge is seen as contingent and relative. The nine positions were divided
into three phases of: modifying dualism, relativism, and commitments (Perry,
1968, p. 57). The main line of development was from position one, where the
student believes in right answers and things are seen as black or white, through

to position nine where:

The student experiences the affirmation of identity among multiple
responsibilities and realizes Commitment as an ongoing, unfolding activity
through which he expresses his lifestyle (Perry, 1968, p. 10).

Perry’s work was influenced by Piaget’s theory of childhood development.
According to Hofer and Pintrich (1997), Perry was the first researcher to claim
that how students made sense of their education reflected a developmental
process rather than a particular personality (Hofer & Pintrich, 1997). Piaget
postulated four stages of intellectual development of children up to the age of
twelve. At the fourth stage, the child is capable of formal intellectual operations.
This intellectual level means that the child is now capable of metacognition, of
thinking about his or her own thinking (Wankat & Otreovicz, 1993). Both Perry
and Piaget were interested in the way children or university students move from
one level or position to another. When the students believe that their knowing
and values are relative in time and circumstance; and when they take
responsibility and make a commitment to the kind of person they are, they will
have reached the highest level (Perry, 1968). Commitment suggests ethical
decisions and actions, and genuine transformation (Illeris, 2004). Following
Perry, several models of epistemological development and thinking have been
suggested through longitudinal studies (Belenky, Clinchy, Goldberger, &
Tarule, 1986; King & Kitchener, 1994).
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The relationship between students’ epistemic beliefs and motivation and
academic success has been established by several empirical studies (Braten,
Ferguson, Anmarkrud, Stremse, & Brandmo, 2014; Braten & Stremse, 2004;
Buehl & Alexander, 2005; DeBacker & Crowson, 2006; Guo, Hu, Marsh, &
Pekrun, 2021; Hofer, 2004; Hofer & Pintrich, 1997; Mason, Boscolo,
Tornatora, & Ronconi, 2013; Ricco, Schuyten, & Medinilla, 2010; Schommer,
1993; Schommer-Aikins, 2004; Winberg, Hofverberg, & Lindfors, 2019).

Epistemic flexibility and sophistication

Matlene Schommer (1990) further developed Perty’s research and introduced a
quantitative approach (Schommer-Aikins, 2004). Whereas Perry had been
looking at the development of epistemic beliefs, Schommer directed the focus
towards epistemic beliefs as a belief system. According to this belief system, the
dimensions of knowledge operate independently of each other, so students
might display various degrees of each dimension. The dimensions are believed
to develop asynchronously. Schommer identified five dimensions of epistemic
belief: the stability of knowledge, the structure of knowledge, the source of
knowledge, the speed of knowledge acquisition, and the control of knowledge
acquisition. Drawing on Ryan (1984), she introduced a paper-and-pencil, self-
completion questionnaire, the Epistemological Questionnaire (EQ) which has
played a major role in subsequent research on epistemic beliefs (Hofer &
Pintrich, 1997)

Schommer established a relationship between students’ epistemic beliefs
and students’ overall academic performance among secondary students
(Schommer, 1993). There was a minor indication that girls might have an
advantage over boys in the fact that they differed in their belief in quick learning
and fixed ability (1993). Students’ grade point averages (GPA) were regressed
on the factor scores and the students’ IQ. Having a high IQ and less belief in
quick learning, simple knowledge, fixed ability, and certain knowledge,
improves the chances of having a better GPA. Even if it cannot be concluded
from Schommet’s study, it is plausible that students who believe in fixed ability
will adapt their study strategy accordingly. This suggests that a student who is
at the lower end of the continuum, believing that ability is fixed from birth, may
not think of any strategies to solve an issue, but may adopt a passive, almost
helpless attitude. Believing in a fixed ability to learn will make it all the harder

to persist in solving complex tasks. In the same vein, Schommer claims that
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there is support for the idea that the student believing in simple knowledge
(ranging from the belief that knowledge is best characterized as isolated bits and
pieces to the belief that knowledge is best characterized as highly interrelated
concepts) will find comprehension of complex texts difficult. With a naive
conception of the dimension of simple knowledge, the student is less likely to
use integrative study strategies (Schommer, 1993). By contrast, students who
are at the higher end (more sophisticated) of the continuum may believe that
ability is improvable and therefore be more motivated to work hard
(Schommer, 1993). Consequently, teaching less sophisticated (complex) views
could foster naive epistemic beliefs, which secems to make students less
prepared for academic studies in that they will not be critical thinkers (Azevedo
& Torney-Purta, 2008)

Closely related to academic performance and school achievement ate
notions of goal-orientation and motivation. Briten and Stremse (2004) studied
how epistemic beliefs functioned as antecedents to achievement goals among
80 Norwegian student teachers (19 to 46 years old). Other constructs that may
predict the adoption of goals are motivation and competence expectancy, and
the same constructs predict fear of failure (Briten & Stremse, 2004). Both
epistemic beliefs and implicit theoties of intelligence beliefs were measured in
a longitudinal study. The Schommer 63-item Epistemological Questionnaire
was used in a Norwegian version. However, the factor analysis was item-based
and not based on the prespecified subsets of beliefs that Schommer used in her
factor analysis (Briten and Stromse, 2004). Briten and Stromse’s findings
support the idea that students who believe that learning is quick are less likely
to adopt mastery goals and more likely to adopt performance-avoidance goals.
The belief in stable knowledge, passively achieved, revealed a similar result.
Such beliefs can be a barrier for students when it comes to self-improvement.
The effort involved in a laborious task might not seem worth it to students who
believe in quick learning and stable knowledge. Braten and Stromse’s advice is
that post-secondary education should pay attention to the belief in quick
learning among students due to the barrier it presents to goal adoption.

It is not easy to get an overview of the field of personal epistemology in a
Swedish research context. There seem to be few studies concerned with the
epistemic beliefs of upper-secondary students. One of the reasons for this
might be that the results can be found across several studies and that several
concepts correspond to the same construct (Hofer, 2004). However, on their
website, the Swedish National Agency for Education has disseminated research
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from two studies, a Norwegian one and a Taiwanese one, in addition to a review
by Hofer and Pintrich (Skolverket [Swedish National Agency for Education],
2010). Together with a Swedish thesis from 2018 (Lindfors, 2018), this indicates
that the research field is gaining attention in Sweden and that the results are
petceived as practice-oriented and relevant to in-service teachers. Epistemic
beliefs have been studied both as domain general and domain specific. In
Lindfors’ thesis, epistemic beliefs in the context of chemistry and natural
science were explored across Swedish and German students in years 5 to 11
(Lindfors, 2018). Applying a multimethodological design, data was gathered
using a questionnaire instrument, observation and interviews. This allowed
Lindfors to explore students’ epistemic practices, including epistemic beliefs
and epistemic cognition. A difference between Germany and Sweden was
identified in the correlation between epistemic beliefs and the learning
environment of the classroom. There seem to be cultural differences between
how students interpret teacher support. Teacher support in the German
classroom corresponded to naive beliefs, where the teacher was seen as the
source of knowledge. In the Swedish classroom, teacher support corresponded
to the belief that knowledge is changeable and need to be motivated (Lindfors,
2018). Such cultural differences are not addressed in the present thesis, but
indicate that epistemic beliefs may vary between cultures and classrooms.
However, an important conclusion is that epistemic beliefs are shown to be
important antecedents in relation to several aspects of pedagogical work. In
Chapter 3, further theoretical aspects of personal epistemology ate laid out.

Conceptions of competence in ESD

One way of defining sustainability is to tefer to it as dealing with wicked
problems. What makes the problems wicked is that neither the understanding
of the problem nor its solution is definite, but both are complex. Simple
solutions do not exist, and cause and effect are uncertain (Blok, Gremmen, &
Wesselink, 2015). Such complexities do not reside only in the practical
situations of solving the problem and making decisions, but impact various
epistemic and moral dimensions. In response to the complexity of sustainability
problems, ESD competencies as educational outcomes and aims have gained
focus in recent years and been identified as a specific field of research
(Kramming, 2017; Mochizuki & Fadeeva, 2010; Mogensen & Schnack, 2010;
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Rieckmann, 2012; Wesselink & Wals, 2011, Wiek, Withycombe & Redman,
2011).

Competence has been defined as the aim of ESD, but it is a contested
concept due to its inconclusive theory, which some authors find weak (Mulder,
2017; Rieckmann, 2012). Critics find that the concept of competence is
burdened with a narrow, instrumental conceptualization of knowledge, in
which the measurability of levels of action competence in relation to a specific
aim seems to be highlighted (Gonczi & Hager, 2010; Nordin, 2012). Among
educators, the concept of competence is looked upon with some suspicion
because of the obvious risk of oversimplifying the epistemic goals of education
(Beckett, 2012; Lum, 2013). One of the suggestions put forward by Claxton
(2009) is that complex performances as an epistemic goal of education atre
dissembled into component skills that could be developed or practised
separately in education. Claxton points out that it is an oversimplification to
assume that such cognitive sub-routines are reassembled in the individual
learner. Similarly, it cannot be taken for granted that the separate practice of
various sub-routines can rapidly create a mental capacity in the learner to
construct and evaluate explicit, reasoned argument (2009, p. 183).

Despite its critics, the concept has gained attention not the least as a concept
of knowledge. As Notdin (2012) proposes, competence goes beyond
knowledge. It widens the understanding so that more general competences are
encompassed in addition to the subject matter knowledge itself (Nordin, 2012).
An advantage of the concept of competence from an epistemological point of
view is that the concept offers an adaptability and flexibility in the competent
individual to meet a complex and rapidly changing world (Ohman & Sund,
2021). The definition of competence that is of interest in this thesis can be
described as extended, integrated, and holistic (Beckett, 2012; Hager & Beckett,
1995; Rieckmann, 2012). In such a conceptualization, cognitive, affective, and
motivational aspects, are assumed to be included.

Students’ sustainability competences

By the end of the UN Decade on ESD 2005-2014, the concept of competence
was linked to all main developments in the field of education (Mathar, 2014).
The competence orientation of ESD education has become a central
component, and students’ development of skills and competencies conforms

to the idea of lifelong learning (Mathar, 2014). In a review article on key
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competences for ESD, Wiek et al. (2011) summarized several studies on
sustainability competence, for example de Haan (2000) and Barth, Godemann,
Rieckmann, & Stoltenberg (2007). A framework was established consisting of
five competences: system thinking, future thinking, normative competence,
strategic competence, and an interpersonal competence (Wicek et al., 2011). In
Table 1 below, they are contrasted with a recent synthesis of competences
connected to aspects of ESD by a number of authors who have referred to
them as key competencies or key competencies for or #n sustainable
development, Gestaltungkompetenz (shaping competencies), sustainability
competencies or sustainability core competencies (Rieckmann, 2018):
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Table 1 Sustainability competence frameworks

(Wiek et al., 2011; 2016)

(Rieckmann, 2018: 44-45)

Systems-thinking competence: the ability
to collectively analyse complex systems
across different domains (society,
environment, economy, etc.) and across
different scales (local to global), thereby
considering cascading effects, inertia,
feedback loops and other systemic features
related to sustainability issues and
sustainability problem-solving frameworks.

Systems thinking competency: the ability
to recognize and understand relationships; to
analyse complex systems; to think of how
systems are embedded within different
domains and different scales; and to deal
with uncertainty.

Anticipatory competence: the ability to
collectively analyse, evaluate, and craft rich
“pictures” of the future related to
sustainability issues and sustainability
problem-solving frameworks.

Anticipatory competency: the ability to
understand and evaluate multiple futures —
possible, probable and desirable; to create
one’s own visions for the future; to apply the
precautionary principle; to assess the
consequences of actions; and to deal with
risks and changes

Normative competence: the ability to
collectively map, specify, apply, reconcile,
and negotiate sustainability values,
principles, goals, and targets.

Normative competency: the ability to
understand and reflect on the norms and
values that underlie one’s actions; and to
negotiate sustainability values, principles,
goals, and targets, in a context of conflicts of
interests and trade-offs, uncertain knowledge
and contradictions.

Strategic competence: the ability to
collectively design and implement
interventions, transitions, and transformative
governance strategies toward sustainability.

Strategic competency: the ability to
collectively develop and implement
innovative actions that further sustainability
at the local level and further afield.

Interpersonal competence: the ability to
motivate, enable, and facilitate collaborative
and participatory sustainability research and
problem solving.

Collaboration competency: the ability to
learn from others; to understand and respect
the needs, perspectives and actions of others
(empathy); to understand, relate to and be
sensitive to others (empathic leadership); to
deal with conflicts in a group; and to facilitate
collaborative and participatory problem
solving.

Integrated problem-solving competence: a
complementary to articulating the individual
contributions of the previous competences
and the ability to meaningfully integrate
problem analysis, sustainability assessment,
visioning and strategy building.

Critical thinking competency: the ability to
question norms, practices and opinions; to
reflect on own one’s values, perceptions and
actions; and to take a position in the
sustainability discourse.

Self-awareness competency: the ability to
reflect on one’s own role in the local
community and (global) society; to
continually evaluate and further motivate
one’s actions; and to deal with one’s feelings
and desires.
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Integrated problem-solving competency:
the overarching ability to apply different
problem-solving frameworks to complex
sustainability problems and develop viable,
inclusive and equitable solution options that
promote sustainable development,
integrating the abovementioned
competences.

Wiek et al., 2011 and Wiek et al., 2016 competence frameworks contrasted with Rieckmann, 2018

The two conceptual frameworks above (Table 1) display obvious similarities in
the selection and naming of competences. It is possible to see Rieckmann’s
(2018) framework, which is more recent, as more holistic and morally sensitive.
The concept of competence can be understood as dualistic, individual, holistic,
cultural, societal or relational. In the explanations of the competence aspects in
Table 1, an ethical dimension stands out more clearly in Rieckmann
(Rieckmann, 2018) than in Wiek et al. (Wiek et al., 2011; Wiek et al., 2016). The
ethical notions of competence seem to receive further attention in the more
recent framework.

Ethical competence with its critical approach, including analytical and
normative dimensions, is in this thesis suggested to be recognized as a
foundational part of ESD competence. A critical analysis of the concept of
ethical competence was performed by Franck (2017), applying a philosophical
perspective. Using Ben Kotzee’s distinction between action-guidingness and
world-guidedness (2011), ethics is related to the former and morals to the latter.
Ethics is more universal in its attitude than morals, which boil down to the
specific situation, related to the contingencies of a specific choice of action at a
point in time and place. In her analysis of the Swedish curriculum for
compulsory school (Skolverket, 2011), Karin Sporre analyses the space for
global responsibilities and ethics in the introductory chapter of the Swedish
national curriculum, as well as in the syllabi for the various school subject and
in the national tests (Sporre, 2017). Rooted in human rights and democratic
values, the outcome of the broad aims of the curriculum seems to correspond
to a notion of ethical competence. Sporre (2017) points out that global
responsibilities are addressed almost exclusively in the introductory part of the
Swedish curriculum and not in the syllabi of the various school subjects. The
overall aims of the national curriculum are that students should be able to
formulate and express an ethical stance moored in knowledge, the values of

democracy and human rights, and personal experience. Furthermore, students
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should develop a capacity to empathize with other people and prepare for
action with the intention of promoting the well-being of others; they should
also display critical thinking and independence when adopting a stance. Sporre’s
conclusion is that ethics is an interdisciplinary concept, and therefore requires
an interdisciplinary orchestration of education.

Teachers” ESD competences

There is an expectation that schools and teachers should offer an education that
will awaken young people’s interest in developing a sustainable society
(Andersson, Jagers, Lindskog, & Martinsson, 2013; Madsen, 2013). This
increases the demands on the development of relevant ESD teacher
competences (Bertschy, Kiinzli & Lehmann, 2013; Biirgener & Barth, 2018;
Varga et al., 2007; UNECE, 2011). This expectation is hindered by at least two
critical drawbacks, one of which concerns the lack of conceptual clarity
regarding education for sustainable development (Borg, Gericke, Hoglund, &
Bergman, 2012). This leads to the other concern, namely that the practical
implications of sustainability-related education are not clear for the educators
who are invited to adopt them (Dahl, 2019; Madsen, 2013). Both these forms
of knowledge — what to teach and how to teach it - make up the teachers’
professional action competency. These competences ate fundamental
pedagogical issues, in addition to the question of how to approach the
development of competences and the question of approptiate learning settings
(Bertschy, Kiinzli, & Lehmann, 2013).

There are several lists of competences in the literature and models of
competences that a teacher of ESD requires, for example Curriculum,
Sustainable Development, Competences and Teacher Training (CSCT) and
Competences in Education for Sustainable Development (ECE). Several
competence frameworks and models have their origin in the OECD framework
for competences in the DeSeCo project (Cebrian & Junyent, 2015; Mochizuki
& Fadeeva, 2010; Rychen & Salganik, 2003). The DeSeCo project aimed to
develop mote general competences for education based on workforce drivers
on the one hand and broad social aspects on the other hand (Knain, 2005).
With the purpose of approaching a globalized and rapidly changing wortld, the
DeSeCo framework attempts to fathom the whole complexity of a holistic

conceptualization of competence for lifelong living.
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A criticism raised regarding lists and frameworks of teacher competences is
that they are conceived to be too general or difficult to use for in-service
teachers (Bertschy et al., 2013; Varga et al., 2007). For that reason, Bertschy et
al. (2013) suggest a model based on professional action competence. The
concept is described as an interaction of knowledge, competence in a narrow
conceptualization, and motivational, values, and conviction-oriented and self-
regulating components.

At the end of the DESD, the United Nations Economic Commission for
Europe (UNECE) published a report about teachers’ ESD competences
(UNECE, 2011, 2012). It consists of a model made up of four categories of
competence, which mirror the four competence categories in the Delors Report
(UNESCO, 1996). The four categories are:

o [ carning to know refers to understanding the challenges facing society both locally and

globally and the potential role of edncators and learners (The edncator understands....)

o L carning to do refers to developing practical skills and action competence in relation
to education for sustainable development (The educator is able to....)

o Learning to live together contributes to the development of partnerships and an
appreciation of interdependence, pluralism, mutual understanding and peace (The
educator works with others in ways that....)

o [ carning to be addresses the development of one’s personal attributes and ability to act
with greater antonomy, judgement and personal responsibility in relation to sustainable
development (The edncator is someone who....). (UNECE, 2011).

Each dimension is described using aspects of central characteristics of ESD:

e ‘A holistic approach, which seeks integrative thinking and practice

e Envisioning change, which explores alternative futures, learns from the
past and inspires engagement in the present; and

e Achieving transformation, which serves to change in the way people
learn and in the systems that support learning.” (UNECE, 2011)

It is interesting to compare the definitions of teacher competences in ESD with
the typology of environmental education traditions in Sweden (Ostman &
Ohman, 2008; Skolverket, 2002). Based on contemporary environmental
discussions, national and international environmental research, and dominant
philosophical strands in education during the latter part of the twentieth
century, three teaching traditions in environmental education were identified:
the fact-based, the normative, and the pluralistic. The aims of the three
traditions vary in so far as the fact-based tradition aims at developing students’
knowledge of environmental problems. In the normative tradition, it is
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presented as relevant to emphasize the moral character of the environmental
problems. The ethical position of the students, based on informed
argumentation, is seen as the outcome of such education. The third tradition
aims at developing students’ competences to critically approach environmental
problems and consider various options in a democratic and participatory
manner. Recently, Ohman & Ostman (2019) elaborated on the three selective
teaching traditions in the context of environmental and sustainability education.
The traditions were discussed in relation to their approaches to sustainability
challenges, didactic and democratic, as well as values-related issues. In addition,
Sund and Gericke (2021) concluded in their review of the selective teaching
traditions that the framework has provided a useful approach to exploring the
purpose of environmental and sustainability education, student participation
and democratic underpinnings in ESD. In my interpretation, these traditions
epistemologically correspond to purely epistemic, purely moral, and a combined
epistemico-ethical approach to the issues of sustainability, which means that
they can be related to epistemic and ethical teacher considerations in ESD.

Ethical competence

In a review article on ethical competence, Osbeck, Franck, Lilja, and Sporre
(2018) applied James Rest’s framework to the analysed research articles and let
an already existing concept enrich the development of categories in their
analysis. To follow their example, Rest’s framework (from Osbeck, Franck, Lilja
& Sportre, 2018) is juxtaposed in Table 2 with Nancy Tuana’s framework of
moral literacy (Tuana, 2007) and Ostman and Ohman (2008). The three
frameworks are juxtaposed and contrasted, thereby enriching each other in the
process. Rest’s processes clearly follow a linear procedure or perhaps
development of actions, from petception/conception/awareness to
evaluation/judgement, which provides the basis for motivation, and finally
action. In contrast, Tuana’s tripartite framework of moral literacy to some
extent takes a dimensional and systemic approach, in that all three components
are required for moral literacy to come into being. Each component provides
significant aspects of ethical competence. The first one is ethics sensitivity, the
ability to recognize the ethical issues in the situation. The second one involves
ethical reasoning skills, which seem to relate to ethical knowledge, facts, and
values relevant to the situation. Finally, the third component, moral reasoning,

is made up of affective as well as rational processes. In one way, one could
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understand Tuana’s components as processes, where the first one means that
you become aware of the ethical dimension, the normative requirement
necessary as a response to a situation; the second. a communicative dimension,
as found in the Swedish curricula (Franck, 2017; Sporre, 2017). Finally, the third
one, moral imagination involves other dimensions such as alternative scenatios.
Reasons for action can in this way be addressed both emotionally and rationally,
based on personal and social values.

The ethical tendency in education for sustainable development was pointed
out in classroom studies that identified manifestations of the ethical tendency
in specific situations (Ohman & Ostman, 2008). The authors established three
situations that accommodated the ethical tendency: moral reactions, norms for
cortrect behaviour, and ethical reflections. Moral reactions were conceived as
personal, relativistic, and not related to knowledge. They seem to concern what
the individual believes ought to be done, based on personal ideas and values.
By contrast, norms for correct behaviour seem to relate to what we collectively
and socially know we should do (Ohman & Ostman, 2008). Our actions are
connected to social conventions and what we need to do to meet the
expectations of our fellow beings. These actions need to be evaluated in relation
to the shared rules for how we should treat other people. In ethical reflections,
the ethical tendency concerns ethical principles. Insights should be applicable
to general and universal situations, with less concern for the circumstances
(Ohman & Ostman, 2008).

The three frameworks in Table 2 comprise similar components: the sensing
of the ethical situation, the moral discussion and action or implementation.

Table 2 Dimensions and processes referring to ethical competence

Author/s & Dimensions and processes
frameworks
Rest (1986) moral moral moral moral
sensitivity judgement motivation implementation
Tuana (2007) ethics ethical moral
sensitivity reasoning imagination
Ohman & Ostman | moral norms for ethical
(2008) reactions correct reflections
behaviour

Ohman and Ostman’s (2008) framework deviates slightly from the others,
which is not surprising as their model consists of manifested dimensions from
an empirical study. Rest’s and Tuana’s models are theoretically developed,
whereas Ohman and Ostman’s framework is empirically based. It might be
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possible to argue that the theoretically developed frameworks are related to
ethical competence, whereas the empirically based framework is related to
moral or even normative competence.

According to United Nations Educational, Scientific and Cultural
Otganization, ESD is about making it possible for students and citizens to meet
various global challenges in a constructive and creative way and creating
sustainable and resilient societies (UN, 2020; UNESCO, 2018). What seems to
be required is transformative learning (Leal Filho, Raath, Lazzarini, Vargas, De
Souza, Anholon et al., 2018; Maclntyre, Lotz-Sisitka, Wals, Vogel, & Tassone,
2018; Sterling, 2014), conceived as competence-based, favouring instruction
dominated by participation. In addition to participation, agency is focused on
ESD (Bandura, 2018), as well as students’ democratic action competence
(Almers, 2013; Breiting & Mogensen, 1999; Lundegird & Caiman, 2019;
Mogensen & Schnack, 2010; Rudsberg & Ohman, 2010).

In Danish research, the concept of action competence has been put forward
as the most important aim of ESD (Jensen & Schnack, 1997; Mogensen &
Schnack, 2010). Mogensen and Schnack introduced action competence as an
educational ideal in line with the German concept of Bildung. As such, action
competence seems to be beyond what is achievable, what can be acted out. In
the action-competence context, Bildung takes on Jon Hellesnes’s notion of
emancipation through becoming a political subject (Mogensen & Schnack,
2010). Action competence, as the educational outcome, was explored in an
action-research study about how to establish a pluralistic approach to ESD
(Persson, Lundegird, & Wickman, 2011). They defined action competence as
students’ abilities to take part in democratic processes for sustainable
development in a critical manner. The pluralistic approach, in their
interpretation, is one that makes space for students’ voices, their action-

competence and decision-making development in a serious way.

Ethical and action competence

The concept of sustainable development is an ethically grounded concept
(Michelsen, AdomfBlent, Martens, & Von Hauff, 2016). Ethical (Burford et al.,
2013) and political issues regarding the responsibility for present and future
generations and global issues of justice (Sund, 2014) are important drivers. The
initial UN Conference in Stockholm in 1972 on the Human Environment

revealed the conflict between the rich northern hemisphere countries who were
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looking to protect the environment, and the less developed countries of the
southern hemisphere that needed industrialization and social development.
Thus, social visions and notions of justice can be found in sustainable
development (Michelsen et al., 2016). Against the background of ecological
crises, an anthropocentric approach was adopted. As sustainable development
is based on ethical norms, in 1996 the German Advisory Council attempted to
ground the concept as an ethics of responsibility, uniting wisdom and duty.
Three ethical elements of sustainable development were recognized:

e Responsibility of humanity for its natural environment.

e Responsibility of humanity for its social world.

e Responsibility of humanity for itself. (Michelsen et al., 2016:13)

The real challenge, according to Michelsen et al. (20106), is to adopt an ethical
stance that can combine freedom with responsibility for nature and humanity.

The dimensions of competence, or competence aspects as they can also be
referred to, can be studied individually, but should be understood in interaction
(Rieckmann, 2012). Thus, such an integrative and holistic conceptualization is
based on the abilities the individual brings to a specific task in a cultural context
(Hager & Beckett, 1995). Knowledge, capacity, abilities, motivation, and
affections are properties of the individual that co-exist and are at play in this
conceptualization.

The moral theory of exemplars introduced by virtue ethicist Linda
Zagzebski (2013; 2017) can be introduced in relation to notions of ethical and
action competence. She shares with Tuana (2007) an interest in the pedagogical
role of moral theory. The ethical stance of moral exemplars (Zagzebski, 2017)
is acquired and consistent. An exemplar is identified through practice.
Motivated by some internal disposition, it is in the moral actions of goodness
or kindness that the exemplar comes into being. From external perspectives,
the exemplar needs to be admired for his or her actions and whenever observed,
the good or kind actions need to be consistent across domains and time
(Zagzebski, 2017). However, thete are aspects of both Tuana’s and Zagzebski’s
theoties that can be criticized: action is not addressed in Tuana’s framework, or
in the case of Zagzebski, the admirer may be an evil person, and will admire
someone who is a murderer.

Even in pluralistic ESD, there is the risk that someone will be very much
against sustainable development, and will argue for this and blatantly behave in
an unsustainable way (Ohman & Ohman, 2013). The other problem in an
educational context is that students only profess to be sustainable but have no
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intention of changing their behaviour in a significant way. A moral exemplar,
by contrast, and according to Zagzebski’s definition, will not refrain from doing
what is the right thing to do. The aspect of commitment in relation to ESD and
the concept of competence has recently gained attention (Ohman & Sund,
2021).

Summary of the literature review

In summary, epistemic beliefs have been theoretically and empirically
established as important in cognition, learning and motivation (Buehl &
Alexander, 2001; Muis et al., 2000). In the context of ESD transformative
learning is called for. It has been identified as a level of learning by Sterling and
by Ileris, in response to the concept of competence, as a different type of
education. Both conceptualizations can connect to a broad conceptualization
of competence. Supranational organizations have promoted the concept of
competence and it has been adopted in a great many countries across the world.
The reconstructing of values, norms and perspectives address both the type of
learning that the students experience and the level of learning they require. If
transformative learning is believed to take place on a meta level, it can affect
how the development of ESD competencies such as systems-thinking,
normative and interpersonal competences is understood. The research
regarding the concept of competences is relevant to education for sustainable
development, but further empirical support is needed for the operationalization
of sustainability competencies and tools for measuring and evaluating
educators’ competencies (Cebrian, Junyent, & Mula, 2020). In the next chapter
these issues will be addressed through theoretical discussions of personal
epistemology, conceptions of competence, and transformative education for

sustainable development.



Chapter 3. Theoretical orientations

Various concepts and theoretical frameworks are addressed in this chapter. The
theory of epistemic beliefs is necessary methodologically for the
operationalization of the empirical concept, the construction of a new research
instrument, and finally the interpretation of the results. Ultimately, it makes it
possible to answer research question 1 (RQ1). Similarly, the theory of
competence is used in the operationalization, instrumentation, and analysis of
teachers” ESD competences. However, not only is the theory of competence
used for observing and analysing the data from the second empirical study
concerning research question 2 (RQ2), but it also generates and adds theoretical
perspectives from existent theories of competence. The theory of competence
contributes to answering research questions 2 (RQ2) and 3 (RQ3). The theories
are united by their relevance to the field of education for sustainable
development and transformative education and serve various purposes in the
thesis.

Epistemic beliefs and personal epistemology

The theory of epistemic beliefs that is adopted in this research project belongs
to the dimensional framework, according to which an individual’s epistemic
beliefs are seen to be made up of several independent beliefs, such as certainty,
structure, and source of knowledge (Duell & Schommer-Aikins, 2001). In the
dimensional or multidimensional framework, personal epistemology is seen as
made up of systems of beliefs (Greene, Azevedo, & Torney-Purta, 2008). The
systems consist of asynchronous dimensions, generally described as continua,
which means that they span from one extreme, which is labelled naive, to the
other, labelled sophisticated. The independent beliefs develop asynchronously.
By contrast, in developmental epistemic theory, epistemic beliefs are seen as
unidimensional and develop simultaneously. In a multidimensional framework,
attention is directed to what epistemic beliefs are and what they do, how they
predict educational outcomes (Greene et al., 2008). Model development is
important and issues regarding whether dimensions are domain general or

domain specific are concerned. Schommer (1990) presented the first domain-
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general model in this conceptualization with the following proposed
dimensions: simple knowledge (ranging from the belief that knowledge is best
characterized as isolated bits and pieces to the belief that knowledge is best
characterized as highly interrelated concepts), certain knowledge (ranging from
the belief that knowledge is absolute and unchanging to the belief that
knowledge is tentative and evolving), omniscient authority (ranging from the
belief that knowledge is handed down by authority to the belief that knowledge
is derived from reason), fixed ability (ranging from the belief that ability to learn
is given at birth to the belief that ability to learn can be increased), and quick
learning (ranging from the belief that learning is quick or does not happen at all
to the belief that learning takes time and is gradual). The number of dimensions
reported by Schommer seems to vary between four and five, which is
something that has been criticized in the literature (Clarebout, Elen, Luyten, &
Bamps, 2001). A four-dimensional model of epistemic beliefs (simple
knowledge, certain knowledge, quick learning, and fixed ability to learn) was
assumed by Schommer, based on her previous empirical studies (e.g.,
Schommer, 1990). It has been suggested that the first three dimensions in
Schommer’s conceptualization belong to the nature of knowledge and the last
two to the nature of learning (Braten, 2010).

In their seminal review article, Hofer and Pintrich (1997) adopted a purely
epistemological stance and argued against the inclusion of dimensions regarding
learning, as they do not explicitly deal with the nature of knowledge and
knowing. Based on most models in the literature, Hofer and Pintrich suggest
that personal theoties or epistemic beliefs can be represented by two general
areas of the nature of knowledge and the nature of knowing, each comprising
two dimensions. Thus, their suggested framework consists of four dimensions:
the certainty of knowledge, the structure or simplicity of knowledge, the
justification of knowledge, and the source of knowledge (Hofer & Pintrich,
1997).

Elby (2009) disagrees with Hofer and Pintrich, and suggests that
epistemological and pedagogical views should not be perceived as sepatrable.
Although Elby does not claim that the theory of epistemic beliefs necessarily
involves dimensions of learning, he advises the field not to settle on the purely
epistemological approach. Despite the disagreement as to whether learning
dimensions should be included in the construct or not, the important thing is
pethaps not to find a true or ideal framework. As the theory develops, patts of
the field of personal epistemology have moved in the direction of a broader
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scope of the object of research. Rather than focusing on beliefs per se, aspects
of practices and cognitive processes are included. Consequently, this field of
research seems to replace the concept of personal epistemology with epistemic
cognition (Greene, Cartiff & Duke, 2018). Epistemic cognition is broader, in
the sense that it concerns how individuals think about what they know, what
knowledge is, and how they can use what they know (Greene, Sandoval, &
Briten, 2016; Kitchener, 1983): in short, what knowledge is, how knowledge is
acquired, and how it is used. In my interpretation, this is a way of zooming out
from epistemic beliefs to incorporate further empirical data to base the models
on, and depending on the research questions, this can be a way to go. In the
present thesis, however, the empirical focus is narrower, on the beliefs held by
students involved in a sustainability project on food. Focusing only on
epistemic beliefs continues to be the approach in most studies, according to a
recent review article (Greene, Cartiff, & Duke, 2018).

A recurring notion around epistemic beliefs is that they follow a
developmental curve, which is described as a continuum from naive to
sophisticated. This notion is sometimes introduced somewhat casually. Several
authors (Elby, 2009; Elby & Hammer, 2001) have taken a critical attitude to the
notion of sophistication in the theory of epistemic beliefs concerning scientific
knowledge. They claim, for instance, that it could be quite unsophisticated to
adopt a tentative attitude to the scientific fact that the wozld is round and not
flat. Their critical views on the assumption of sophistication in epistemic beliefs
are noteworthy. The important conclusion to draw from this is that evaluating
one epistemic belief over another, or levels of sophistication within an epistemic
belief, should be approached with some care. In instruction, in an introductory
course for a new subject, it might be beneficial to the student if he or she adopts
a naive attitude when treating well-structured domains (Spiro et al., 1996). By
contrast, a sophisticated attitude can be helpful in a content domain that is ill-
structured and characterized by a great deal of complexity, noticeably by a great
many interrelated concepts, and irregular and inconsistent information (Richter,
2011). This logic allows for another hypothesis, that the sophistication of a
person’s epistemic beliefs does not rest in the construct itself, but rather in the
management of the process, which Maggioni and Parkinson would refer to as
epistemic cognition (2008).

The number of dimensions seems to attract attention in many studies where
Schommer’s questionnaire is used. In the two most famous models,

Schommer’s and Hofer and Pintrich’s, they seem to decide on four dimensions
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(Schommer & Walker, 1995), although Schommer initially reported five on a
theoretical basis (Schommer-Aikens, 2008). However, in the empirical study of
students’ epistemic beliefs in this thesis (Paper II), which is exploratory, the
attitude to the number of dimensions is open.

The focus of the empirical study of students’ epistemic beliefs (Paper II) in
this doctoral thesis is on what these epistemic beliefs are and what impact they
have, not how they develop. The research interest in this thesis is the
dimensionality of epistemic beliefs among the participating students, and
whether and how these beliefs impacted the students’ learning experience.

Transdisciplinary and transformative ESD

Sustainable development issues are frequently referred to as wicked (Lénngren
& Van Poeck, 2020; Rittel & Webber, 1973). This suggests that there are
complexities and uncertainties when it comes to understanding the problem
and to finding efficient solutions. The methods to solve the issues are not clear-
cut either. To deal with such complexities and wicked problems, the concept of
competence can be an applicable one in education and professional
development. To create a sustainable future and meet the complexity of
sustainability challenges, expertise is required from more than one discipline.
Thus, inter- and transdisciplinary approaches are recommended (Darbellay,
2015; Guimaries, Pohl, Bina, & Varanda, 2019).

Two complementary otientations can be found in the concept of
transdisciplinarity. The first one is of an epistemological nature and identifies
transdisciplinarity as a process of knowing that moves beyond disciplinary
boundaries and transforms the disciplinary divisions (Datbellay, 2015). The
second approach is of a pragmatic nature, in which participation and applied
transdisciplinarity provide a method that brings together the scientific
community and various social and economic stakeholders, incorporating the
ordinary citizen into the research process to find possible solutions to the
problems (Darbellay, 2015). Supported by cross-curricular approaches, ESD
issues are dealt with by considering environmental, social, and economic aspects
(Bjotrklund, 2014; Murphy, 2012; SOU 2004:104). Various models of integration
and interdisciplinarity, and possibilities and challenges of multi-, inter- and
transdisciplinarity in academia ate reflected in the division of school subjects in
uppet-secondary school (Nordén, 2018). Despite the belief in transdisciplinarity
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as an educational ideal in the context of ESD, there are few empirical studies to
support it (Nordén, 2018).

The dominant discourse on interdisciplinarity mainly focuses on how
different disciplines contribute to a coherent framework. Recently, the analyses
of transdisciplinarity have shifted the focus towards the joint co-production of
knowledge by scientific and extra-scientific actors. The aim of
transdisciplinarity is not to provide a common theoretical framework, but rather
to foster self-reflection, openness to others, and a willingness to engage with
others (Popa, Guillermin, & Dedeurwaerdere, 2015) Its aim is to contribute to
both societal and scientific progress, such as in the context of sustainability,
where problems are characterized by uncertainties and value-conflicts which
cannot be solved with prevalent technical-instrumental rationality.
Consequently, the epistemic and the societal approaches provide an arena for
ethics and ethical competence.

In the context of articulating the problem of unsustainable societies and the
urgency of finding new solutions to the problems, transformation is called for.
The necessary transformation of the individual, education, and society requires
new ways of thinking and acting, and the development of new sets of
competencies (Garcia, Junyent & Fonolleda, 2017). Education for sustainable
development has, an established link to quality education (Barth & Michelsen,
2013; Breiting & Mayer, 2014). This is made clear by the SDG 4, which is named
Quality education. The main objective of SDG 4 is to provide education of
good quality and to promote lifelong learning for all. Quality education is an
evolving and often contested concept (Laurie, Nonoyama-Tarumi, McKeown,
& Hopkins, 2016), which according to UNESCO (UNESCO, 2004, in Laurie
et al,, 2016) seems possible to unify through two principles, namely the notion
that the main objective of all education is to develop learners’ cognition, and
that the role of education role is to promote values and attitudes connected to
responsible citizenship and to provide creative and emotional development
opportunities. These principles can be perceived as two bidirectional forces that
occur theoretically between the need for social change towards sustainability
and the necessary freedom and openness of educational processes. If ESD is
petceived partially as an arena for action competence (Breiting & Mogensen,
1999; Mogensen & Schnack, 2010; Vare & Scott, 2007) and partially as a
political arena (Ohman, 2008), political self-efficacy seems to be relevant to the
agency students are supposed to develop. The latter, however, is not in focus
in this thesis, although it is certainly relevant to further research (Sohl, 2014).
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The United Nations Decade of Education for Sustainable Development
(UNDESD) 2005-2014 transmitted a vision of sustainability as social learning.
The purpose was to rethink and redesign education at all levels with a clear
focus on the development of knowledge, skills, perspectives, and values
relevant to sustainability (UNESCO, 2006; Vare & Scott, 2007). It is possible
to see how a broad or extended conception of competence can accommodate
the complexity of such educational outcomes. The whole educational system
was  challenged into developing transdisciplinary —approaches and
understandings of the dimensions of sustainable development, frequently
referred to as the three pillars of ESD: ecology, economy, and society.
Following this decade, in 2015 the UN adopted the 17 Sustainable
Development Goals, which were presented in Transforming our World (UN
General Assembly, 2015). With UNESCO’s Global Action Programme (2015-
2019), the urgency of change and transformation of learning and society and
the empowering of youth are highlighted. In Agenda 2030, the plan of action is
scaled up with 17 goals (SDGs) and 169 targets (UN General Assembly, 2015).
They are all integrated and there is a specific goal for education, SDG 4. Both
these agendas call for action and new knowledge. The pedagogical
characteristics of ESD are that it is holistic and transformative in its critical
approach to what students should learn.

The competence-driven curriculum

Competence-based approaches have been promoted by the United Nations
Educational, Scientific and Cultural Organisation (UNESCO), the Organisation
for Economic Co-operation and Development (OECD), and the European
Union (EU), which has led to significant epistemological restructuring of a great
many countries’ curricula (Nordin & Sundberg, 2021; Wiek et al., 2010).
UNESCO has played a pivotal role in reintroducing the concept of competence
in curriculum studies, through the Delors Report, Learning: The Treasure
Within (UNESCO, 1996). It delineates a framework of four pillars: learning to
know, learning to do, learning to live together, and learning to be. The way the
ideas of competences are expressed in frameworks related to the organizations
above has had a nearly global impact on how curricular knowledge is developed,
conceptualized, implemented, and assessed (Nordin & Sundberg, 2021).
Although the emergence of competence-based education (CBE) is fairly recent,

the concept of competence is not new in the field of education and curriculum
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studies. In relation to the content of ESD and the concept of competence, it
seems relevant to ask what possibilities the concept of competence in the
curriculum can offer, and what the limitations of the concept might be. The
concept is not without its critics. There are at least two reasons why the use of
concept of competence has been met with reluctance (Hager & Gonezi, 1996).
One reason for this may be that a narrow conceptualization of the concept of
competence leads to a perception that competence is related in an instrumental
way to performance and behaviour. In the assessment of such competence, a
check-list can be used to tick off the various tasks that should be performed,
corresponding to a simplistic understanding of the knowledge required of a
person. In the assessment of such competence, a check-list can be used to tick
off the vatious tasks that should be performed can be seen as a simplistic
understanding of the knowledge required of a person, as it corresponds to
behaviour only (Hager & Gonezi, 1996). Secondly, this narrow
conceptualization also fails to capture the potential of the complexity of human
capabilities and sidesteps integrated competence aspects such as knowledge and
understanding  (Lum, 2013). As a response to this, an integrated
conceptualization is advocated by authors who see the potential of the concept
of competence in education. The integrated conceptualization is
multidimensional and comprises several competence aspects such as
knowledge, skills, attitudes, values (Lum, 2013).

In Sweden, the most recent curriculum reform of 2011 (slightly revised in
2018) is based on a reconfiguration of the notion of competence that was
reintroduced in the 1990s (Nordin & Sundberg, 2021). The CBE curriculum is
a global phenomenon with various adaptations to local contexts. The
definitions of the concept of competence seem to converge in notions of
collaboration, communication, creativity, critical thinking, problem-solving,
ICT literacy, and social/cultural skills (Nordin & Sundberg, 2021). Wotldwide,
CBE is looked upon as innovative in its aim to achieve superior performance
in addition to combining the world of work and the world of education to
satisfy labour market requirements and necessary development in society
(Mulder & Winterton, 2016). A definition of CBE based on a recent literature
review and key-informant interviews is that CBE is an outcome-based approach
to education that incorporates modes of instructional delivery and assessment
efforts designed to evaluate mastery of learning by students through their
demonstration of the knowledge, attitudes, values, skills, and behaviours
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required for the degree sought (Gervais, 2013). The European Commission
argues for CBE in the following way:

Competence-oriented education is regarded as advantageous in a time when
the knowledge base of our societies is developing at an immense speed and
when the skills required need to be transferred to and developed in many
different societal contexts, including those unforeseen in the future
(European Commission, 2018).

In response to the concept of competence, a theory of transformative learning
was developed by Knud Illeris (Illeris, 2004). Based on the work of Piaget and
the Danish psychologist Thomas Nissen, Illeris identifies four learning types in
his theory. The first one is cumulation, which is an acquisition of knowledge
that is mechanical, and a recall of that knowledge can be made in situations
similar to the ones where the knowledge was acquired. The second and third
learning types are Piaget’s assimilation and accommodation, where the first is
learning by adding knowledge to already existing schemes, whereas the second
requires analysis and restructuring of the schema to be able to incorporate the
new knowledge. A fourth category is suggested by Illeris: transformation. This
is a type of knowledge development that impacts on and even changes the
knower’s personality. It involves a restructuring of all dimensions of learning:
the cognitive, the emotional and the social dimensions. The cognitive
dimension corresponds to the learner’s construction of meaning and ability to
meet various challenges. The social dimension relates to how the learner
integrates with communities and society. The emotional dimension refers to
how the learner balances mental energy, feeling, and motivations. All three can
be understood as tension fields of learning. Knowledge, abilities, and emotions
express functionality, sociality, and sensitivity, which make up the fundamental
elements of the concept of competence (Illeris, 2004). At the cote of such a
broad conceptualization of competence rests the ability to handle uncertainties
and the unpredictable. Transformative learning was not originally connected to
mega-problems of society, such as climate change and sustainable development.
It was a mode of change in petrception and meaning making that was first
identified by Mezirow in adult education, which meant that the student or
learner becomes critical of his or her assumptions and habits of thought, to the
extent that he or she reframes them (Sterling, 2011). As pointed out by Illeris
(2004), it is not clear whether Mezirow’s notion of transformative learning is in

fact accommodation or whether it includes all of the three dimensions of
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learning, and could be considered genuine transformation. What Illeris refers
to as genuine transformation means that all three dimensions of learning, the
cognitive, the emotional, and the social, are restructured simultaneously.

Illeris’ theory of transformative learning captures the types of learning
involved, whereas in Sterling’s (2011) conceptualization, transformation is a
matter of level, which Table 3 shows.

Table 3 Levels of change and learning

Orders of
change/learnings

| Seeks/leads to

Can be labelled as

First-order change

Effectiveness/efficiency

‘Doing things better’.

cognition Conformative
Second-order change Examining and changing ‘Doing things better’.
meta-cognition assumptions Reformative
Third-order change Paradigm change ‘Seeing things better’.
epistemic learning Transformative

Sterling’s (2011) levels of change and learning.

In their review article, which examined to what extent transformative learning
has been conceptualized and operationalized in ESD Aboytes and Barth (2020)
further explored the connection between transformative learning and education
for sustainability. Based on the empirical contexts of sustainability learning
research, they conclude that social learning, experience, and the development
of sustainability competencies are inherently connected in transformative
learning. The learning process and outcomes in the articles that used

transformative learning as the central theory are described as (Aboytes & Barth,
2020):

e Increase of new knowledge and practical skills

e Reconstruction of values, norms and perspectives

e Increase in the sense of, self-awareness, agency and empowerment

e Development of critical, systems and complex thinking

e Social learning (reinforcement of social relationships, social mobilisation
and activism) (Aboytes & Barth, 2020)

As ESD secks to empower individuals by being critical of unsustainable
practices, and business-as-usual values and norms, highlighting sustainable
principles and ethics makes the approach robust (Aboytes & Barth, 2020). By
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reconstructing their values, norms and perspectives, students are thought to
become empathetic and compassionate, to recognize collective concerns, and
to aim for safe environmental resources and social justice. A sense of unity and
interrelatedness with their natural and social surroundings can thus be achieved
(Aboytes & Barth, 2020). If transformative learning is conceptualized as a meta-
theory, it can provide insights into the development of various ESD
competencies, such as systems-thinking competencies, and normative and
interpersonal competencies (Wiek, Withycombe, & Redman, 2011). However,
there is a risk that all learning is referred to as transformative, which will harm
the clarity of the concept.



Chapter 4. Research design and
methodology

The basic intent of this chapter is to provide an overview of the methods
applied in the present research project. The thesis attempts to explore the
dimensionality of epistemic beliefs among Swedish upper-secondary students
and sustainability competence among teachers, thereby extending the
conceptions of competence relevant to addressing issues of sustainability in
research, education, and practice. Analytically, the research questions fall into
two categories, one empirical and one conceptual, with an emphasis on the
broader theoretical issues. In a theoretical study, the aim is to construct
understanding and knowledge which is applicable in practice. As this is
educational science research, the aim is practical in at least two ways. The thesis
aims to inform and be significant to educational practice, and it supports
extended research methods that do not pay heed to the dichotomy between
empiricism and theory (rationalism), and quantitative versus qualitative
exclusionary approaches in research. The overall concern and approach of this
thesis is philosophical. That means that the results from the empirical studies
are reflected on and extended beyond the explication of the empirical results.
The integrative research design offers several perspectives and allows for the
juxtaposition of explanatory, exploratory, and explicatory findings.

The broad research aims of exploring epistemological issues in education
for sustainable development account for the philosophical approach and the
three theoretical studies of an emergent design that followed the initial survey
study of students’ epistemic beliefs. In a snowball fashion, the theoretical
exploration of one concept led to another exploration of relevant concepts, all
related to the educational context of the initial empirical study of students’
epistemic beliefs. This research design resonates with what Alvesson and
Skéldberg (2018) refer to as reflective methodology. They suggest that the
reflective areas that should be involved in good research practice are empirical
orientation, hermeneutics, critical theory, and postmodernism. They advocate a
freer view of data-handling, and claim that empirical material should be
inspirational for theories. Empirical material can have varying weight depending
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on the context and the degree to which it has been processed. Data, per se, will
not prove anything. Alvesson and Skéldberg (2018) find empirical material
important, but it should be acknowledged as an expression of negotiable,
petspective-dependent interpretations. A mirror simile is used to exemplify
what they mean. Empirical material is like a picture in a hall with concave and
convex mirrors. Alvesson and Skéldberg (2018) find the results of quantitative
studies to be weak. However, the basis for reflective methodology could
arguably be various types of empirical work, and in this thesis, two empirical
studies are integrated with theoretical studies.

Reflective methodology can furthermore be contrasted with reflexive
methodology, where the research process is explicitly addressed as impacted by
the researcher’s personhood (Romm, 1998). Despite the awareness of the fact
that sustainability can be operated in a non-inclusionary manner for people of
different social fields, this is not the focus of the thesis. The researchet’s
background, knowledge, and literacy naturally have an impact on the research
questions, choice of methods, results, and analyses, but in the present thesis
those aspects, however relevant to other research questions and designs, are not
brought into the analyses as such. The present research is perhaps best
described as empirically oriented theoretical research with a practical aim,
providing knowledge and understanding for educational practice to reflect on
and to readdress in instruction, and providing a theoretical basis for further
empirical studies on epistemic beliefs and competences in education for
sustainable development.

An emergent research design

The purpose of this research project is to explore students’ beliefs about
knowledge and knowing in an educational context, as well as teachers’
approaches to education for sustainable development, and to address relevant
concepts that evolve out of the various analyses. Despite the fact that there is
some convergence among researchers regarding the theory about epistemic
beliefs, here the aim is not to confirm a specific model but to examine what
dimensions surface among students involved in a transdisciplinary educational
project regarding sustainable development. The research approach in this thesis
is exploratory and pragmatic, as well as emergent and abductive. This means
that it is the process of conducting research that makes the research design

reach across empirical and theoretical methods. For pedagogical reasons, 1
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contrast the studies as empirical versus theoretical, but I do not conceive of the
theoretical studies as non-empirical. It is an issue of how data is gathered or
incorporated into the analysis. As epistemology is in focus in the empirical study
of students’ epistemic beliefs and as the aim is to explore the dimensionality of
their epistemic beliefs, it became relevant in the research process to explore
conceptualizations of knowledge in the curriculum and to approach the concept
of ESD from a philosophical perspective.

The resecarch design evolves across multiple methods, statistical,
interpretative, and heuristic, when the object of study moves between ESD as
the research site for the empirical study of students’ epistemic beliefs, and an
inquiry into how differently the four syllabi for the social science subjects in the
Swedish curriculum for compulsory education address ESD. It is the concept
of ESD that is the object of knowledge, not the case of specific upper-
secondary school students. To clarify, the variability of the interpretations of
ESD was explored in four syllabi that might be expected to share similar
interpretations. The varied interpretations of ESD in four related syllabi lead
the research outline to approach notions of competence, epistemic and ethical.
A further line of inquiry follows logically, namely in-service teachers
implementing ESD at a specific school. The broad research aims of exploring
epistemological and ethical conceptualizations in education for sustainable
development explain the philosophical methodological approach and the
theoretical studies, which can be identified as extended empirical studies.

The overall exploratory and emergent research design (Given, 2008) of the
doctoral thesis uses parallel but for the most part sequential phases of empirical
and theoretical (pre- and post-empirical!) studies which is illustrated by Figure
1 below.

* A tentative concept to methodologically illustrate the relationship to the empirical

studies.
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Figure 1 lllustration of the exploratory and emergent research design

A characteristic element of this design is that it is research-process driven and
sensitive to the results from previous empirical or theoretical studies within the
research project (Given, 2008). It aims to study or describe the research
problem in extended ways in relation to the field of ESD. Such a design allows
for an empirical study of students’ epistemic beliefs to lead to parallel or
sequential theoretical studies based on the empirical results. The basis for the
conceptual studies or the problem areas are not pre-defined in this project, but
emerge from the research process, the problem field, the object of study with
its content and methods, or the results. One way of describing the emergent
design, as previously mentioned, is to compare it to a snowball-sampling
method (Cresswell, 2007). The theoretical exploration of one concept leads to
new issues regarding another emanating concept, all related to the educational
context of the initial empirical study of students’ epistemic beliefs. Instead of
having one interviewee recommending another interviewee as a method of
selection in a study, here, one conceptual analysis gives rise to another. This

design evolves through the results from each empirical or theoretical study and
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motivates further exploration and analysis, which can be compared to what
Alvesson and Skoldberg (2018) refer to as reflective methodology. Here, the
combination of empirical and theoretical research through empirical as well as
interpretative studies are assumed to be in line with reflective methodology.
This means that the standpoint is pragmatic and transmethodological® and
refutes a dichotomous positioning of the empirical and theoretical, or
quantitative and qualitative paradigms (Cameron, 2009). There are
philosophical as well as pragmatic reasons for this choice of methodology. The
reason for the philosophical approach is an inclination to be able to go beyond
the empirical results and achieve new knowledge through reflection, while
remaining moored in empirical exploration with the intent of providing valuable
results for educational practice. Empirical considerations are certainly relevant
to philosophical questions. However, this does not suggest that the empirical
methods will wholly capture the research questions (Barth, 2013). The present
thesis is made up of four theoretical (Papers L, 111, IV and VI) and two empirical
studies (Papers I and V).

As pointed out previously, the combined methods allow for extended results
of various kinds: explanatory, exploratory, and explicatory. The statistical
analyses make it possible to explain a causal relationship between various
variables. Through multiple regression analysis, it is possible to explain how the
variables from the factor analysis and the background variables impact the
dependent variable. The approach is exploratory, as the aim is not to find a
specific model of epistemic beliefs, but rather to explore what they are and how
they operate in different contexts. Explication is a concept that goes beyond
explanation, in that it reveals the nature of the concept without establishing a
final and explicit definition (Blackburn, 2016). Through conceptual analysis and
the application of philosophizing with, explicatory results are constructed.
Exploratory research is here appreciated as an approach that is open to new
knowledge. There are no hypotheses, and the data analysis does not consist in
confirming a specific model. According to Ponce & Pagan-Maldonado (2015),
the validity of the research product is evaluated on the relevance of the data
analysis and the correspondence between the data collected and interpretations

made by the researcher of this information.

> A tentative concept for this methodology, suggested by the author.
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Statistical analyses

The statistical analyses employed in the two empirical studies (Papers 1I and V)
are correlation and regression analyses. The analyses were carried out in SPSS
versions 21 and 23 respectively. SPSS is an abbreviation for statistical package
for the social sciences. Statistical analysis is a programme that makes it possible
to perform statistical analyses of the two empirical concepts, epistemic beliefs
and teachers” ESD competence. The statistical analyses disregard various social
contexts and could, depending on the aim of the study and the research
questions, be seen to have limited powers and resources. However, in the case
of exploring the dimensionality of epistemic beliefs and teachers’ competences
in the context of ESD in a multimethodological design, correlation and
regression analyses are choices of method that meet what is required by the
research questions.

This section of the thesis describes broadly factor analysis and multiple
regression analysis, addresses notions of validity and reliability, the theory of
which is vital for operationalizing the empirical concepts into research
instruments. Further statistical tests can be found in Papers II and V in Part 2
of the thesis.

Factor analysis builds on the assumption that there are observable variables,
and latent and not observable variables (Barmark, 2009). The items in the
questionnaire make up the observable variables, but it is assumed that there are
some latent constructs that impact the observed variables. The latent variables
are explanatory in relation to the manifested or observed variables. It is assumed
in factor analysis that the latent factors affect the various items or variables in
the questionnaire. A few latent variables can account for a great many individual
variables. In this respect, the factor analysis also summarizes the observed
variables and establishes categories of variables that covary.

The variables that make up each factor have some resemblance, which is
manifested in the latent theoretical construct or factor. Thus, a factor analysis
is an empirically-driven process that serves to develop the theoretical
understanding of the data (Barmark, 2009, p. 72). An exploratory factor analysis
(EFA) is a tentative approach by the researcher and requires an openness to the
final model. Barmark (2009) points out that despite the sensitivity to the data, a
factor analysis relies on a sound theoretical understanding that can guide the
exploratory approach, which entails iterations of testing before the final model
is established.
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In both empirical studies, factor analysis was applied with orthogonal
Varimax rotation and an eigenvalue greater than one as a cut-off point, and a
principal factoring extraction generated a number of factors. The final number
of factors was established on empirical as well as theoretical grounds. The factor
loading varies from -1 to 1, and the closer the factors ate to the two endpoints,
the more they affect the items. Items from the questionnaire that are affected
by an individual factor should have factor loadings of 0.4 of higher. The
interpretation of factors is based on those variables that are highly correlated
with them.

Multiple regression analysis (MRA) is a statistical method that can be used
to explain how vatious independent variables predict a dependent variable.
Regression analysis allows for several predictor variables (multiple regression)
to an outcome variable. The analysis makes it possible to go a step beyond the
data that was gathered. In this thesis, multiple regression analysis was employed
to understand how the various factors or dimensions of students’ epistemic
beliefs (Paper II), controlling for age, gender, and study programme, impacted
the students’ orientation towards a transdisciplinary sustainability educational
project. Based on the EFA and the background variables: study programme,
sex, and age, independent variables were constructed: index variables and
dummy variables.

Instrumentation

Typically, epistemic beliefs have been studied using various research
instruments (Mason, Boscolo, Tornatora, Ronconi, 2013). I designed two new
research instruments for the two empirical studies in this thesis: the Survey of
Epistemological Beliefs in Transdisciplinary Education, abbreviated SEBTE
(Paper II), and Teachers’ Education for Sustainable Development
Competences, abbreviated TESDC (Paper V). The first one, SEBTE, sought to
explore the domain-general epistemic beliefs among uppet-secondary students
involved in a sustainable educational project about food. The second, TESDC,
examined teacher competences displayed by in-service teachers at a large upper-
secondary school implementing ESD (Paper V).

Following Hofer and Pintrich’s (1997) conceptualization, SEBTE takes a
philosophical stance on epistemic beliefs, and the assumed dimensions are #be
structure of knowledge, the source of knowledge, and the justification of knowledge. In Hofer
and Pintrich (1997), the simplicity of knowledge and the certainty of knowledge
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are identified as separate dimensions. In SEBTE, they are assumed to fall within
one and the same dimension, namely #he structure of knowledge. Another
assumption in the development of the instrument is that epistemic beliefs are
domain-general but to some extent depend on or interact with the context.
Although they are assumed to be domain-general, the epistemic beliefs
prevalent among the participants in the current study ate contextualized in
education for sustainable development. The learning content and the
organization of education will be considered when interpreting the rendered
dimensions of epistemic beliefs.

Items from three existing domain-general instruments were used to develop
the questionnaire: Schommer’s Epistemological Questionnaire (1990), Schraw
et al.’s. Epistemic Beliefs Inventory (Schraw, Bendixen, & Dunkle, 2002), and
Wood and Kardash’s Epistemological Beliefs Survey (2002). The instruments
were all retrieved from DeBacker, Crowson, Beesley, Thoma, & Hestevold
(2008). Fourteen items from Schommet’s EQ were included in SEBTE, five of
which had also been repeated by Schraw et al. (2002). An additional three items
were used from Wood and Kardash. See Table 4 below. All these items had
been previously validated. The items were translated into Swedish and only
slightly modernized as far as the wording was concerned. Repeating valid items
makes the instrument robust. Additional items were added to explore the
transdisciplinary approach (Paper II). A six-point Likert scale with the end
points, No, not all to Yes, absolutely was used. See Appendix A for all items in
Swedish.

Table 4 Repeated and new items in SEBTE

Schommer Schraw et al. Wood & Kardash Grice

(1990) EQ (2002) EBI (2002) EBS (2014) SEBTE
No.1,3,9,11,13,14, No.1,3,9,15,18, No.5,10,11,13,15, No.2,4,6,7,8, 12,
15,16, 17, 18,19, 23, 20, 25 16, 18, 20, 26 21,22,24

25, 26

tems were repeated from three previous instruments and a new set of items were introduced by SEBTE.

By contrast, TESDC is an entirely new instrument, as a research instrument that
quantitatively explored teachers’ ESD competence could not be found. See
Appendix B for the Swedish, original version. Consequently, there were no valid
items to repeat from the literature. Instead, the theory of various
conceptualizations of competence were used to construct the instrument. The
theory about the competences that students are assumed to develop in ESD,
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the pedagogy that in the literature is described as student- and experience-
centred, active, participatory, transdisciplinary and ethical, together with results
from studies that have focused on teachers’ understanding and approaches to
ESD (Borg, Gericke, Héglund, & Bergman, 2012; Rauch & Steiner, 2013) were
used. Several competence models have their origin in OECD’s DeSeCo project
(Cebrian & Junyent, 2015; Knain, 2005; Mochizuki & Fadeeva, 2010; Rychen
& Salganik, 2003). It is a holistic and integrative conceptualization of
competence that aims to fathom the whole complexity of the concept. The
assumed competence aspects in the TESDC instrument ate &nowledge (6 items,
relates to the cognitive sphere and conceptual knowledge), practical ability (7
items, relates to procedural, general work, and problem-solution skills, including
skills of communication, social change, and action competence; procedures,
methods, strategies, tools and techniques beyond knowledge), ethical values (7
items, relate to normative principles that rule human behaviour in a specific
situation; how humans think that they ought to interact with other people in
society, and with nature), attitudes (4 items, relate to the tendency to act in a
particular way in relation to specific stimuli, in external and internal situations,
e.g. adopt the attitude of wvaluing others, dialogue, participation and
cooperation) and emotions (2 items, relate to self-awareness and self-knowledge,
feelings and emotions that rule us). This framework was used in the empirical
analysis of student teachers by Cebrian and Junyent (2015) and is based on the
DeSeCo framework. DeSeCo defines competence broadly as something zore
than just knowledge and skills. 1t involves the ability to meet complex: demands, by drawing
on and mobilising psychosocial resonrces (including skills and attitudes) in a particular
context. (OECD, 2005). See Appendix B for all items in Swedish.

Empirical study of students’ epistemic beliefs

In the empirical study of students’ epistemic beliefs (reported in Paper II), 208
students from 16 different schools participated. Epistemic beliefs were
empirically explored among 208 students participating in a transdisciplinary
educational project regarding food. Students from 16 different schools,
teachers, and extramural experts were involved. The students’ educational
programmes were divided into three categories: socio-economic, technical-scientific
and ozher. 56 per cent of the students were female, 37 per cent male and 7 per
cent did not state their gender. For four months, the students worked
individually or in small groups together with their teachers, but also with access
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to 39 external experts in various fields. They held positions for example at the
University of Gothenburg, the Swedish University of Agricultural Sciences,
Sweden’s government agency for development cooperation (SIDA),
Greenpeace, and The Federation of Swedish Farmers. In the sense that a theme
is taught across the curriculum, transdisciplinary education can sometimes be
interchangeable with interdisciplinary education, which is rather an attempt to
teach across school subjects. The assumption is that both the content and the
way education is organized will prove complex and offer contradictory
knowledge to some extent. A concern in the educational project Owr Food was
how students would orient themselves in such an educational setting.

Data was collected through the administration of the questionnaire SEBTE,
a papetr-and-pencil, self-completion questionnaire. Several attempts to
conceptualize epistemic thinking as a set of independent beliefs (Hofer, 2000;
Schommer, 1990; Schraw, Bendixen & Dunkle, 2002) have used a pen-and-
paper questionnaire (Barzilai & Weinstock, 2015). The SEBTE unique items
that had not been used in the previous three instruments where the rest of the
items were collected, added a transdisciplinary aspect to the conceptualization
of knowledge and knowing. The educational project was also evaluated through
five variables specific to the educational project: B1. Have you been able to use
knowledge from more than one school subjects in your project? B2. Has the
project given you knowledge about the possibility of sustainable development
in society? B3. Will you be able to use what you have learned in the project for
other courses in your upper-secondary educational programme? B4. Has the
project aroused new interests or ideas for future studies or work? B5. Has the
project been meaningful? The educational project was transdisciplinary in the
sense that the physical boundaries of the school were transgressed and multiple
stake-holders were invited. Students also physically left the school to find new
knowledge and to meet the stakeholders and the co-authors of the book on food.
The five items foreground sustainable development, transdisciplinarity, and ethical and
epistemic issues.

Empirical study of teachers’ ESD competences

In the empirical study of teacher competences in the context of ESD, reported
in Paper V, 183 teachers participated. The TESDC instrument was administered
digitally through a recently introduced survey tool at the school. The
questionnaire was sent out at the beginning of the school year, three days before
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a professional development day about ESD. A reminder was sent out once.
There were 358 teachers in total at the school. 51 per cent (n=183) participated.
53 per cent were women, 46.5 per cent men, 0.5 per cent n/a. Most of the
participants had been teaching for between 11 and 19 years and were in the age
band 40 — 49 years old. The largest group of teachers participating were
vocational teachers and teachers in aesthetics, followed by teachers of language,
natural science, technology, and mathematics. See Table 5 below:

Table 5 Participants

Teaching subjects N Women Percent Men Percent n/a Per cent
Natural science, mathematics, 34 14 41 20 59

technology, computer science

Civics, geography 19 12 63 7 37

Languages, Swedish 36 28 78 7 19 1 3
Vocational, aesthetic 74 30 40 44 60

Other, several 20 13 65 7 35

Total 183 97 53,0 85 46,5 1 0,5

Number of participants, their teaching subjects, gender within each subject category and total gender distribution.

As the empirical site for this study, one of Sweden’s largest upper-secondary
school was selected. The school has been aiming to implement ESD through
annual professional development at teacher professional development days, and
the municipality has had an environmental management system for more than
ten years. The implementation was supported by the Global School, a branch
of the Swedish Council for Higher Education, a government agency whose
responsibility spans the whole education sector®. The authors of the article
(Paper V) took an active role in the implementation. The lead author was a
researching teacher at the upper-secondary school. The other authors
represented the Global School, the municipality of Uddevalla and the
University of Karlstad. It was assumed in the study that teachers” ESD
competences could be observed as the school was implementing ESD.

Philosophizing with

In the theoretical studies and in the overall design of this thesis, philosophical
arguments are blended with empirical findings. It is frequently the case that
philosophical studies are separated from empirical studies, but there are a great
many educational issues that are as philosophical as they are empirical. Indeed,

¢ Swedish Council for Higher Education www.uhr.se/en/start/
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the empirical data might prove inadequate (Golding, 2015). Philosophizing with
is used as a reflective and analytical method in this thesis (Dohn, 2011, 2018).
It resembles applied philosophy in the sense that it serves practical concerns
and that it is philosophy put to use. By letting philosophy or the branch of
philosophy concerned with knowledge, epistemology, have a voice of its own
in the analyses, concepts in ESD are challenged and advocated. Bob Jickling
pointed out in the 1990s (Jickling, 1994) that the field of environmental
education and ESD were underresearched when it comes to philosophical
analysis. In particular, techniques of conceptual analysis are important, but it is
misplaced to think that such research could provide a full and precise answer
(Jickling, 1994). Through epistemologically oriented reflection, the concepts of
ethical competence, action readiness, moral literacy, and normative
competence, in general but specifically in the field of education for sustainable
development, ate a central concern of the analysis.

Rather than understanding the conceptual papers as studies adding one
concept to another or replacing one concept with another, it is the
philosophizing with that adds to the field of ESD and to the theory of
methodology. In my interpretation philosophizing with is a methodological as
well as a philosophical dialogue. At the heart of interdisciplinarity and
transdisciplinarity is communication, and for that reason, philosophy is invited
to have a voice of its own in the analysis. Philosophizing with has some
similarities with phronesis and deliberation. In the interpretation of this thesis,
philosophizing with contains aspects of renarration and offers reinterpretation.
By renarration and integration of contemporaty issues in epistemology and
education, something new can be developed.

An interest in knowledge, what it is and how you come to know, is shared
by philosophy and education (Kotzee, 2011). The branch within philosophy
that specifically has this as its focus is epistemology. For that reason, both fields
of study, and educational practice, could benefit from a joint interest in each
other’s fields of study. They should be in dialogue (Kotzee, 2010). In this thesis,
epistemology is not used in an a priori analysis per se but serves the purpose of
highlighting observable and empirical challenges of education regarding
fundamental didactical issues of why, what, and how various aspects of
knowledge could and should be in focus and approached. Thus, philosophizing
with is not a solely theoretical approach. Philosophy as a dialogue partner means
that philosophy is engaging with other sciences, such as educational sciences,
and that what is being explored is inspired by empirical findings (Dohn, 2018).
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Moreovert, a dialogue means a two-way exchange and the analysis directed by
the method of philosophizing with has practical implications for education, as
well as addressing relevant issues concerning knowledge and knowing in
epistemology. It is a method that has similarities with transdisciplinarity in that
it reaches across at least two fields of study. From the deliberations, you can
learn non-empirically. When philosophizing with, you focus on the conditions
that would be necessary, if and when something is applied in an empirical
context, which is valuable knowledge in order to decide on what should be
estimated as preferable or even true in a specific situation. At the same time,
these conditions, this philosophizing with, serves a purpose in testing the theory
per se.

Reliability and validity

The two research instruments that were developed for the empirical studies are
evaluated in the sections Instrumentation and Research results, and more
specifically in Papers II and V. Both questionnaires were piloted with similar
participants, and they were not included in the sample.

Cronbach’s alpha values are considered and the factor analyses in SPSS
support the dimensionality and reliability of the instruments. Thetre ate two
main challenges of construct validity. The first one is construct
undertrepresentation, which suggests that the instrument fails to captutre the
relevant aspects of the construct. The other is the opposite, construct-
irrelevance vatiance, which means that the conceptualization is too broad
(Moss, 1995). In both cases the theotetical frameworks are crucial for the
analyses, no matter how limited they may be. It is the conceptual framework
that specifies the construct that is being measured and separates it from other
constructs. By repeating items from previous questionnaire instruments, as is
the case of SEBTE (Sutvey of Epistemological Beliefs in Transdisciplinary
Education; Paper II), the items have already been validated and should be able
to function well in a similar instrument. Translation of English items into
Swedish needs to be thorough, sensitive to both the theory of epistemic beliefs
and the participants in the study. In SEBTE, seventeen out of twenty-six items
had been used in previous studies and were translated by the author of this
thesis, who have a long experience of teaching the age band that the participants
came from. Statistical method to test the validity and reliability of the

questionnaire can be further found in Paper II. The second research instrument
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TESDC were constructed using previous theory on teacher competences, as no
similar instrument was found in the literature. The theoretical grounding of the
construct plays an important role for the construct validity.

External generalization cannot be established as the samples in both SEBTE
and TESDC are convenience samples. However, the similarity in results
between a convenience sample and a randomized sample has some empirical
support, which nevertheless makes the findings from convenience samples
relevant (Mullinix, Leeper, Druckman, & Freese, 2015).

The emergent research design of the thesis works in a two-fold way. In one
respect, the empirical studies are treated statistically and used as an inspiration
for further theoretical analysis. On a theoretical level the theoretical analysis is
aims to generalize the results, which means that some important findings from
the empirical analyses are explicated further and thereby becoming trustworthy.
Thus, the explications of the findings from the empirical studies, point in the
direction of a field of importance. In that sense, the empirical studies are
qualified by the theoretical studies, which themselves use previous literature as
a foundation for the research. In another respect, by pursuing the concept using
other authors within various fields, such as epistemology, education, and
psychology, the results from the empirical studies are brought into contact with
other literature already validated. The value of the findings of the limited
empirical studies is to some extent validated and generalized by focusing
attention on various concepts that can be related to the empirical findings. This
argument is put forward in order to validate the theoretical studies. There are
other means of validating the theoretical studies, one of which is my long
experience and continued experience of teaching, while doing research.
Another means of validating the results is to present the theoretical research at
various scientific research conferences. The results of the theoretical studies
have been presented for example at NERA in 2013, 2014 and 2015, at ECER
in 2014, at the Nordic Research Conference on Environmental and
Sustainability Education [Nordisk forskningskonferens om miljé- och
héallbarhetsutbildning] in 2016, 2018 and 2021. See Table 6.



RESEARCH DESIGN AND METHODOLOGY *

Table 6 Paper proposals at research conferences

Title of paper proposals Conferences Year
Concepts of knowledge and knowledge NERA, Reykjavik, Network 5: The 2013
creation among students and teachers in Curriculum Research Network
transdisciplinary education

Epistemic beliefs, sustainable development ECER, Porto, Network:30. 2014
and knowledge creation in upper- Environmental and Sustainability
secondary education Education Research (ESER)
Philosophizing with sustainable NERA, Lillehammer, Network 5: 2014
development and knowledge creation The Curriculum Research Network
Conceptions of ethical competence in NERA, Helsinki, Network 7: Value 2016
relation to action readiness in Education for Issues and Social Relations in

Sustainable Development Education

Teachers’ approaches to ESD in a whole- Nordic Research Conference on 2016
school development project [Larares Environmental and Sustainability
forhallningssatt till larande for hallbar Education [Nordisk

utveckling i ett verksamhetsutvecklings- forskningskonferens om miljé- och

arbete for att hela skolan ska med] héallbarhetsutbildning]Orebro

Normative competence in ESD — a Nordic Research Conference on 2018
practical-pedagogical concept? [Normativ Environmental and Sustainability
kompetens i larande for hallbar utveckling—  Education, Orebro

ett praktiskt pedagogiskt begrepp?]

Perceived self-efficacy among upper- Nordic Research Conference on 2021

secondary students in ESD [Upplevd
sjalvtilltro inom ESD bland
gymnasieungdomar?’

Environmental and Sustainability
Education, Oslo, digital participation
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Presentation of the research process and emergent concepts at various research conferences to increase trustworthiness

and reliability.

At the same time, the argument put forward for the emergent research design
is that it contributes to validating and making the results of this thesis
trustworthy.

Fthical considerations

The ethical considerations and guidelines described in Good Research Practice
(Vetenskapsradet [Swedish Research Council], 2017) have been observed, and
the present research project falls outside the scope of a legally based ethical
review. Care was taken in relation to the participants of the two empirical
studies in the present thesis so that they did not come to any harm. No personal

information was gathered from the research subjects that could have an impact

7 This presentation does not relate to a paper that this thesis builds upon, but the concept
of self-efficacy is related to epistemic beliefs and competence. This is a topic for a
future research project.
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on their privacy. Participation was voluntary and analyses were made on a group
level only, which allows for the protection of anonymity. Guidelines regarding
the quality of research and good research practice have been considered
throughout the research project.

In the two empirical studies, the questionnaires were group administrated.
The students were informed orally by the researcher that their participation was
voluntary (Paper II). The questionnaires were handed out to them as they
entered the hall where the meeting was taking place and those who wished to
participate handed in their questionnaires as they left the hall. The participating
teachers in the other empirical study (Paper V) were informed orally in a great
hall that the questionnaire was administered digitally, and that their participation
was voluntary. See Appendix C. In both empirical studies, the researcher of this
thesis was the teacher of some of the participating students and a colleague of
a large community of the teachers in the second study, but in no case can these
relationships be considered to have any significant impact on participation or
responses. Both instruments were piloted and in the piloting of the
questionnaire on teacher competences, one participant pointed out that he
could be identified by stating his age. Therefore, age spans were used instead,
in line with Borg, et al. (2013).



Chapter 5. Research results

This chapter summarizes the main findings and arguments as presented in each
article. The aim and method are briefly reported. All papers can be found in
Part 2.

Paper I - A phronesian® strategy to the education for
sustainable development in Swedish school
curricula.

The focus of this paper is the distinction between education aboxt and education
Jfor sustainable development in the Swedish curriculum for compulsory school
(Skolverket [Swedish National Agency for Education], 2011). We set out to
investigate the interpretable variation among the four syllabi for geography,
history, religious education and civics. The pluralistic use of the concept of
sustainable development in the four syllabi for the social science subjects can
be related to the definition of the concept as well as to the action required by
it. There seems to be a tension between the knowledge base about and the
development of practical knowledge for sustainable development.

How explicit the notion of action is in the syllabi varies. The syllabus for the
subject of religious education lacks requirements relating to an action
competence, although the syllabus may be interpreted as pointing towards
ethical considerations. In the subject of history nothing is indicated when it
comes to the question of how to act practically. In civics, questions concerning
democracy and human rights are foregrounded. The societal perspectives
relevant to sustainable development are made visible throughout the syllabus
content, which nevertheless does not make concepts of action and action
competence explicit. In the syllabus for geography, the conditions for life are

The adjectival derivation of phronesis varies. In our article we follow the -ian suffix in
line with Trowbridge, R., H., & Ferrari, M. (2011). Sophia and phronesis in psychology,
philosophy, and traditional wisdom. Research in Human Development, 8(2), 89-94. A
frequent, alternative derivation is phronetic, used by e.g., Flyvbjerg, B., Landman, T., &
Schram, S. (2012). Real social science applied phronesis. Cambridge: Cambridge University
Press.
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depicted as changeable and vulnerable. It is stated that it is the responsibility of
all to support sustainable development and thereby act in a way that reduces
the risk of damage.

Bernard Williams’s notion of thick and thin concepts (Kotzee, 2013) is
applied in the interpretation of the pluralistic conceptualization of sustainable
development. A thin concept is either purely descriptive or purely evaluative.
By contrast, a thick concept is both. Sustainable development would seem to
belong to the thick category due to its being theory-laden with various political
and ethical theoties. Furthermore, the distinction between thick and thin
concepts can be addressed by using Kotzee’s labels world-guidedness and
action-guidingness. Sustainable development would seem to convey something
true about the world which would justify certain ideas held by the believers. In
that respect it is world-guided. Action-guidingness rather works towards the
practical consequences of the wotld-guidedness. Both dimensions are
incorporated by thick concepts.

Two processes are connected to world-guidedness and the action-
guidingness respectively, the process of the justification of belief and the
process of the justification of action. From a holistic perspective, these
juxtaposed processes correspond to existential dimensions in life, believing and
acting.

Aristotle’s notion of phronesis, practical wisdom, can be identified in anyone
who can see what is good for themselves and what is good for men in general.
Bent Flyvbjerg uses the term phronetic social science, which concerns how to
act and understand in a particular situation with the ultimate end of improving
society. Phronesis is, so to speak, contextualized and true in a particular
situation.

A phronesian strategy for the education for sustainable development would
mean that students keep a critical attitude to the justification of belief, which in
turn provides the justification for doing, so-called action knowledge. As
Flyvbjerg points out, the end of practical wisdom (phronesis) is to improve
society. The action or practical knowledge suggested by the syllabi for
geography, religious education, history, and civics in the Swedish curriculum
seem to be mainly of an analytical quality. It seems relevant to move the
students from a state of awareness to an aptitude for action with action as an

intrinsic quality of phronesis’.

° This summary is taken from my licentiate thesis frame with a few minor changes.
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Paper II - Epistemic beliefs and knowledge creation
among upper-secondary students in transdisciplinary
education for sustainable development

This study examines the epistemic beliefs (personal theories of knowledge and
knowing) of upper-secondary school students (n=208) involved in a
transdisciplinary project regarding sustainable development. A questionnaire is
used together with exploratory factor analysis to find out the dimensionality of
the epistemic beliefs among the students. A three-dimensional framework (the
structure of knowledge, the source of knowledge and the justification of
knowledge) underpins the 26 item, self-report paper-and-pencil questionnaire,
the Survey of Epistemological Beliefs in Transdisciplinary Education (SEBTE).

The factor analysis suggests five factors or dimensions: transdisciplinary
knowledge, quick knowledge, certain knowledge, simple knowledge and
collaborative knowledge. In the first factor — transdisciplinary knowledge -
knowledge is seen as complex, evolving and even partially contradictory. It
speaks of an evaluative epistemology in which expert authority is recognized
but looked at in a critical manner. This dimension seems to concern the
structure and the source of knowledge. There is a strong individualistic sense in
this factor, the capacity of the subject to create knowledge in and out of school.

The second factor — quick knowledge (quick learning in Schommer’s
framework) - is a dimension found by previous instruments. Quick learning
quick and the speed of knowledge acquisition concern how you come to know,
quickly or not at all. It could be interpreted as a determiner of knowledge.
According to this epistemic belief, quick and effortless learning will bring about
knowledge.

The third factor - certain knowledge - was a dimension identified by
Schommer (1990). It appears to comprise dimensions concerning the source
and justification of knowledge. School and research are seen as the basis for
what is knowable. There is an answer to all questions, and you can find it.
Knowledge is static and unchanging. You come to know through transmission.
There is a sense of reproduction rather than creation.

The fourth factor - simple knowledge - was a dimension also established by
Schommer (1990). In fact, two of Schommer’s factors are merged in this factor:
simple knowledge and innate ability. Simple knowledge suggests correct

choices, right or wrong answers and seems to concern the structure of
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knowledge. It is related to the notion that coming to know is an innate ability.
It displays a belief in school as a place to learn stable knowledge.

The fifth factor — collaborative knowledge — is associated with issues that
might be referred to as collaborative knowledge, which one might argue could
belong to the dimension of the structure of knowledge. Peers play a significant
role in the creation of knowledge and integration of knowledge. Knowledge
resides outside and between the subjects.

Table 7 Factors from EFA and project evaluation items

Factors (five) Item number Item means Cronbach's Cronbach's
independent alpha alpha if item
variables (EFA) deleted
8,14, 24, 11,

TD knowledge 7.23. 12,19 4.9 a7 .73-.75
Quick knowledge ?g 9,26,25, 29 68 60-65
Certain knowledge £15 10, 17, 2, 3.6 .61 .50-.59
Simple knowledge 12 13,34, 3.9 5% 43-.53
Collaborative knowledge 21,122, 6 3.5 46 .20-.37
Project evaluation- B1, B2, B3, 4.1 82

dependent variable (MRA) B4, B5, B6

The five factors manifested in exploratory factor analysis (EFA) and the items belonging to the individual factors.
Cronbach’s alpha reports the internal reliability of the items within the individual factor. Items from the A-section of
SEBTE are reported as numbers only. Items from the B-section of SEBTE (students’ evaluation of the educational
project) are preceded by the letter B. The B-items make up the dependent variable in a subsequent multiple regression
analysis (MRA). Number of decimals for means and Cronbach’s alpha are reduced compared to the version in paper
1L

The Cronbach’s alphas are satisfactory but not very high. Despite this, the inter-
item reliability does not increase if any of the items that make up the factors are
deleted. The span of alpha values reported in Table 7 above indicates that all
the items can be retained, as deleting any of them will not increase the
Cronbach’s alphas.

The factors from the exploratory factor analysis were used in a subsequent
stepwise multiple regression analysis. Five index variables were computed out
of the standardized variables associated with each factor and used as

independent variables together with dummy variables of gender, age, and
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education programme. The dependent variable was computed from the five
context-specific items of the questionnaire, the students’ evaluation of the
whole project. In a stepwise regression analysis, one independent variable is
entered at a time, starting with the most significant one. Three of the factors
from the exploratory factor analysis were most significant in a positive way:
collaborative knowledge, transdisciplinary knowledge, and certain knowledge.
The seventh and final model is presented in Table 8 below.

Table 8 Multiple regression analysis, stepwise, model 7

Independent variables Standardized B coefficients = Standard error
Collaborative knowledge 412%* (.300)
Transdisciplinary knowledge .337*** (.299)
Certain knowledge 221%* (.300)
Male -102 (.669)
Quick knowledge -.190* (.305)
Technical-Scientific students - 191* (.711)
Simple knowledge .140* (.310)

Dependent variable: Sustainable development project evalnation.***=p<.001. *=p<.05
Model 1-model 7: Intercept: 20.712 — 21.849, Adjusted R?: 158 - 411

According to this analysis, three dimensions of epistemic beliefs have a positive
impact on the students’ appreciation of the school project, whereas variables
male and technical-scientific students had a negative impact. The significance
of male was significant in eatlier steps of the model building, but not in the final
one. This result might suggest that students who think that knowledge is quick
and effortless will not appreciate the educational project. There also seems to
be a difference between students on the social-economic programmes and
students on the technical-scientific programmes. The latter loaded negatively
on the dependent vatiable. Cleatly, the epistemic beliefs seem to have more
significance than the background factors in the model. For educational practice,
for both in-service and pre-service teachers, awareness of epistemic beliefs can
be useful to understand students’ success, motivation and shortcomings. In
ESD, it could also prove important what epistemic beliefs students have when

it comes to organizing education.
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Paper III - Conceptions of ethical competence in
relation to action readiness in education for
sustainable development

In a previous study (Paper I), the interpretative pluralism of the concept of
sustainable development was elicited from four syllabi all belonging to the social
sciences in the Swedish national curriculum. Such conceptual fluidity is
expected to be reflected by the conceptualizations of competence that students
are to develop according to the four syllabi. The aim of the study was firstly to
present notions of ethical competence in relation to education for sustainable
development, and secondly to promote action readiness as an empirical concept
for future studies of competence in ESD.

Sustainable development is a multidimensional concept, and one way to
approach the dimensions is to use the pillar method, with the frequently
referenced dimensions of ecological, social and economic sustainability. It is
mainly in the justification of sustainable action that the balancing of the three
dimensions seems to be most applicable. However, some criticism has been
raised that the pillar metaphor sustains traditional epistemologies of various
disciplines. Despite this criticism, the pillars serve the purpose of drawing
attention to previously neglected considerations and clarification of decision-
making processes. The integrative approach of sustainability cuts across pillars
and reinforces the gains of interrelatedness and interdependency.

In education for sustainable development, the element of action is of
interest. How should action for sustainability be defined and detected? Key
competences as conceptualized by OECD (de Haan, 2010) fall into three
dimensions: interactive use of tools, interacting in socially heterogeneous
groups and acting autonomously. In our interpretation all dimensions are
unified by the notion of action, such as for example, action competence. The
preposition for in ESD may be the object of a range of interpretations. A
common idea in various interpretations seems to be that ESD can and should
contribute to the development of ethical competence. Ethical competence is a
concept open to many interpretations. A way to approach it is to look at
expressions of ethical competence. The eight key competences presented by the
OECD (2005) may be considered a map of such expressions. All eight key
competences are interdependent and emphasize critical thinking, creativity,

initiative, problem solving, risk assessment, decision taking and constructive
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management of feelings (OECD, 2005). They are unified in abilities of
communicative, social and ethical growth.

Ethical competence can be linked to the arena of values education,
characterized by a mediation of presumed knowledge about what seems to be
right, wrong or even true in the context of moral issues. If ethical competence
is going to be applicable in the ESD-context, critical ethical competence seems
to be a concept to be open to. The interpretive analysis is guided by the
terminology of Swedish policy documents, mediating knowledge and fostering.
This means that on the one hand the concept of ethical competence needs both
analytical and normative dimensions. Without the analytical dimension, which
corresponds to the practical and world-guidedness (Kotzee, 2011) or without
the normative dimension, which corresponds to the decisive foundation, there
is a risk of the concept becoming too fuzzy. To further emphasize the action
element and avoid the vocabulaty of competence, the notion of action readiness
is suggested. Action readiness does not correspond to a given action in a
situation but invites action possibilities and shifts the focus to willingness to act
in the sense of not refraining from acting. The pedagogy that underpins the
concept is that engaging with sustainability issues in a critical and reflexive way
will contribute to students’ ethical competence development. It is action
readiness that connects experience with behaviour rather than any preconceived
rules, norms and truth-claims.

The aim of education as whole, and specifically ESD, seems to be the
development of relevant competences that display independent action and
democratic principles (Nussbaum, 2010). A good society builds on good
democracy and good democracy demands that citizens can think critically about
political issues, evaluate political leaders, recognize equal rights and show
concern for other people (Nussbaum, 2010). Furthermore, the nation needs to
be recognized as part of a complex wotld. Important abilities are critical
thinking and empathetic imagining (Nussbaum, 2010). The suggested concept
of action readiness can also be compated to competence-in-use (Ellstrém &
Kock, 2009), which focuses on the interaction between the individual and the
task. It is the process that is emphasized impacted by factors relating both to
the individual and the task. Ethical competence as an attribute of the individual
can develop when students are placed in ethical conflict situations which require
action. By providing students with spaces of dialogue and action possibilities
and joining them in dealing with ethical issues through critical reflection, ethical

competence and action readiness can surface. However, any evaluation might
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carry the risk of limiting the possibility for future thinking and innovation that
depends on the fact that the concept is constantly being renegotiated, re-
conceptualized and reinterpreted.

Paper IV - Philosophizing with transdisciplinarity,
relational knowledge and ethics in education for
sustainable development

In this book chapter, the notions of transdisciplinarity, relational knowledge
and ethics in ESD are approached from an eclectic, theoretical angle. The
chapter raises epistemological, relational and ethical issues with regard to
education for sustainable development and transdisciplinarity. For educational
practice, transdisciplinarity in education on authentic, real-world problems in a
joint venture with stakeholders outside of school, may be assumed to prepare
students for dealing with epistemological variety and uncertainty. However,
relational or interpersonal activities in education must not be limited to the
organization of education in which learning is taken-for-granted or somewhat
naively presumed to take place with the right orchestration of the task. Itis also
important in transdisciplinary ESD to be open to dimensions of education for
values and moral education.

In this theoretical study, various theoretical frameworks and lenses have
inspired the discovery of new patterns and new understandings.
Methodologically, the exploration is guided by an application of philosophizing
with (Dohn, 2011). By focusing on relational aspects in the knowledge creation
process in ESD, epistemological issues might surface regarding what knowledge
is necessary for the individual and the collective to develop sustainability
knowledge and ethics.

One of the characteristics of transdisciplinarity is its centrifugal, problem-
driven movement. It is what reveals itself in this gyration that can be captured
by the teacher as an educative moment, an opportunity that cannot be predicted
or determined, but needs to be sensed and seized. It seems that the teacher has
to understand the role of ethics in the relational co-creation of knowledge in
the transdisciplinary mode. Systems-thinking and holism are theories that
underpin the transdisciplinary approach to solving global challenges of
sustainable development. The interconnectivity of decisions and actions
relating to systems thinking give rise to questions about how the human system
is to be understood and related to the natural system. The human system,



RESEARCH RESULTS *

equated with the technological system, can be viewed as part of, inside of or
outside of the natural system. It requires that people see themselves as patts of
different systems and it requires ethical sensitivity. If sustainability is seen as a
knowledge system, then the human being is patt of it and beyond it but not in
a hegemonic manner. The sense of place for the human being as part of or
beyond the various systems rests on how the systems are defined and related to
other systems. Developing knowledge about systems and their interrelatedness
and considering one’s own sense of belonging or lack of belonging to defined
systems can be both an epistemic and an ethical objective of ESD. The
methodology of systems thinking requites new competences and relations
among the workforce, the general public and students. Awareness of the effects
of the systems could be a necessaty ethical driver for critical reflection on our
responsibility and moral obligations within and between systems. Depending
on the prioritized interpretation, various ethical issues concerning the relational
processes will surface.

One lens applied in the book chapter is Nancy Tuana’s conceptualization of
moral literacy — involving three basic components: ethics sensitivity, ethical
reasoning skills and moral imagination (Tuana, 2007). This framework
translates the theoretical developments to the practical applications in the
classtoom and provides a strong pedagogical strand, suggesting that moral
literacy is a most practical concept which could make significant contributions
within ESD. Critical thinking and reasoning have a strong link to moral literacy.
Nancy Tuana argues that moral literacy is a skill that should be fostered in
school, as our complex society exposes children and students to various ethical
issues, such as cheating in school, bullying and refraining from stopping a friend
who has been drinking from driving her or his car (Tuana, 2007). In Tuana’s
conceptualization moral literacy is a skill that can be developed over time and
fostered by teachers who are well acquainted with moral subject matter.
Compared to the importance attributed to literacy in the context of
mathematics, languages, science and reading, attention to moral literacy is scarce
if not absent. Tuana uses the literacy concept for three reasons. Firstly, moral
literacy is a complex concept that requires various advanced competences and
skills. Secondly, moral literacy is seen as a continuum that students could have
more or less of. Thirdly, it is a skill that education could foster. Moral literacy
can be seen as one element of sustainability competence. However, it is more
important to look at what practical manifestations are made in the name of

moral literacy.
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With its holistic perspective, transdisciplinarity aims to consider all possible
aspects of a problem as well as approaches to its solution. The focus in
transdisciplinary knowledge creation is on different stakeholders in
collaboration solving an issue or problem. The vatious stakeholders’ learning
processes will differ. This conceptualization is underpinned by a belief in
constructed knowledge and that it is possible for the collective society to
improve. It gives hope and it is a choice, to be ready to change and be
transformed, knowing through being and doing. However, transdisciplinarity
and other integrative approaches have been proposed as an ideal, without
recognizing the backwash of conflicts and disharmonies in practice (Klenk &
Meehan, 2015; Kopnina & Meijers, 2014) and consequently pose both
epistemological and ethical concerns for educational practice. Values are
founded in the relatedness and this relatedness provides a context for morality
(Miller, 1986).

It might be relevant to develop the element of care in ESD. Shared care
makes the educational moment one of mutual responsibility and a form of
boundary-crossing takes place between the teacher and the student as the
traditional roles of teacher and learner are to some extent transgressed. Learning
together with one’s teacher is a relational process that requires some
development of epistemological strands of thought or epistemic beliefs. The
process of collectively creating knowledge gives the opportunity for /e moment™
to take place. It takes sensitivity and readiness, a willingness on the part of all

Le moment is a concept borrowed from the doctrines of the naturalistic nineteenth-
century thinker and literary critic, Hippolyte Taine, who sees / #oment as historic time,
and claims that the creation of the writer is determined by inner and outer factors at a
specific point in time. Le zoment, as used in this chapter, in an educative moment is
rather inspired by the practical application of the faculty of /e moment in a naturalistic
drama such as Miss Julie by Swedish author August Strindberg. The biological heritage
of the heroine (race) in combination with her upbringing without a mother (milieu) can
indeed be seen as determining factors that led to the inescapable, tragic end where she
commits suicide. However, in the play, / moment can be seen as a creative opportunity
or chance—the seductive moment of the midsummer night’s dance and music—which
sets the whole process into play. Without / moment, 1a race and le milieu would not
come into effect. It is this element of unpredictability, despite the authot’s intention to
explain his characters through heredity and environment, that makes le moment a
workable concept in the description of educative moments and spaces in ESD. It is its
creative dimension that corresponds to what is required by the teacher in ESD. A
similar concept has been introduced in Garrison, J., Ostman, L., & Hakansson, M.
(2015). The creative use of companion values in environmental education and
education for sustainable development: Exploring the educative moment. Environmental

Education Research, 21(2), 183-204.
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the participants to act in favour of for example sustainable development. The
individual becomes aware of and realizes her or his relational spaces,
individually and collectively. The learning outcome of such knowledge-creating
orchestration of education might be referred to as relational knowledge.

Paper V - Teacher competences in education for
sustainable development - the development of a
questionnaire instrument'’,

Since the introduction of the UN’s development programme — Global Action
Programme (GAP) — in 2014, there has been an increase in activities in
education that provide opportunities for students to develop the competences
required to contribute to sustainable development. Teachers are expected to
develop their own as well as their students’ sustainability competences.
Therefore, the study of teacher competences is of great importance. Empirical
studies focusing on teachers’ approaches to ESD are however limited, and so
are quantitative studies of in-service teachers’ approaches to ESD. This is one
of the reasons why it is relevant to analyse the concept of competence,
especially in relation to continued professional development in the ESD
context.

The aim of the study was to develop a research instrument using a broad
conceptualization of competence as a theoretical framework. The
conceptualization can be described as holistic and integrated recognizing the
multidimensionality of the concept. The dimensions of competence are
proposed to be knowledge, practical abilities, ethical values, attitudes and
emotions.

Two research questions were used to guide the considerations of these issues
and the empirical work that explores them:

e How can ESD competence be operationalized in a questionnaire about

teachers’ approaches to the ESD teaching perspective?

e What correlations can be established between the dimensions of ESD

competence and the background variables of sex, age, teaching area and
years of work experience?

11 Paper published in Swedish with an English summary. The present summary
cotresponds to a large part to the English summary that was published in Pedagogisk
Jforskning i Sverige.
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An exploratory factor analysis, principal component analysis, applying
orthogonal rotation, was conducted using SPSS 23.0 to explore the
dimensionality of the concept of ESD competence among the participating
teachers. All the variables were used, which resulted in a four-dimensional
model. See Table 9. The dimensions were named didactics (15 vatiables),
motivation (5 vatiables), capacity (3 variables) and barriers (3 variables) based on the
competence literature.
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Table 9 Rotated component matrix

2 § »
2 s =2 0
5 S$ ¢ g
8§ ¥ o E

Variables/questionnaire items? a8 = & a

The students gain knowledge about environmental issues in my classroom. .86

When | teach the students have the opportunity to develop concern about the values .84

of nature.

The students get the opportunity to put facts about nature and the environment into a .83

larger context.

My teaching makes it possible for the students to develop environmental awareness. .83

In my teaching, the students learn how the human being affects Nature. .82

My teaching contributes to the students’ development of action competence for .81

sustainable development.

In general, the students get to reflect on their individual responsibility for sustainable .79

development.

My teaching encourages students to take environmentally friendly action.. .79

In my teaching, the students gain knowledge about the environment. a7

| aim for students and teachers to mutually reflect on our common responsibility for .74

sustainable development.

The students get the opportunity to use inquiry as a method of learning in education .72

for sustainable development.

In my teaching, students are encouraged to value nature and the environment. 72

Education for sustainable development is a concept that has been given space in the .62

subjects/courses | teach

In education for sustainable development, we work together with one or several .62

other subjects.

In my teaching, there are opportunities to explore the local environment. .58

It is important that the students’ emotions about sustainable development are .79

accommodated

It is important to teach about and for sustainable development. 71

| would like to learn more about education for sustainable development. .67

My principal supports my teaching for sustainable development. 48

Education for sustainable development requires specific teaching methods. .37

| know of good examples of education for sustainable development that | can use in (.62) 48

my teaching.

| am aware of what is written about education for sustainable development in the first .82

chapter of the national curriculum.

| have sufficient knowledge about sustainable development to include it in my (.55) .58

teaching.

r It is pointless to bring up sustainable development in education. (.44) 42

r Itis hard to find good methods for teaching about sustainable development. .79

r It is hard to find the time to include sustainable development in education. .71

Cronbach’s a .58 .65 .77 .58

Extraction method: Principal component analysis. Rotation method: V arimax with Kaiser normalization. Rotation converged in
G iterations.
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The proposed dimensions of competence are spread across the identified
dimensions, except for the dimension of capacity, in which all the variables
belong to the competence aspect of knowledge. It seems that knowledge is
important for the competence aspect of capacity among the respondents. By
contrast, the dimension of motivation does not contain a variable of the
knowledge aspect, which might suggest that motivation is separate from
knowledge in the integrated and holistic concept of competence. The largest
dimension was didactics, which corresponds to the pedagogical work of
teachers. The dimension named barriers is made up of variables relating to the
proposed dimensions of feelings and practical abilities.

The variables that make up each dimension were transformed into sum
variables and the demographic variables of sex, age, subject-matter category,
and years of work experience were transformed into dummy variables before
they were entered into bivariate analyses. No significant correlations could be
established between the demographic variables and the dimensions, which
suggests that the participants responded in a homogenous manner. This could
depend on a specific school culture.

The questionnaire used in the present study to identify dimensions of
teachers’ competences in the context of ESD offers a new instrument for
further research in the field. At the same time, it provides a practical tool in the
implementation of ESD. Further research and methods are needed for a more
finely grained analysis of the identified dimensions of teachers’ sustainability
competence.

The results of the study are limited by the fact that it was the first time that
the research instrument was used. The Cronbach alphas were acceptable but
not entirely satisfactory, which means that the instrument needs to be further
developed and used in additional studies. In future studies, it will be relevant to
examine whether the four-dimensional model of teachers’ competence in the
context of ESD can be established among teachers who are not actively
implementing ESD.

2 'The questionnaire instrument was developed in Swedish. Here each item has been
translated into English by the author for the purpose of this thesis frame, but further
considerations are necessary before using the instrument in English.
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Paper VI - Focusing moral literacy and normative
competence in education for sustainable
development

ESD as transformative education can be identified by its integrative
participatory, democratic, and process-oriented characteristics. These processes
can lead to sustainability learning outcomes which involve normative
judgement, which is a mental state involving thinking about what the case is
and what ought to be the case. In a review article in the Journal of Moral
Education it was stated that the specific normative requirements of various
curricula should encourage research that explores educational theory,
curriculum, and assessment (Lee & Taylor, 2013).

The aim of the present article was to explore a conceptual grounding of
normative competence, in relation to ESD. By examining emerging concepts
of ethical competence and action readiness, and by building upon the
framework of moral literacy for sustainable development, a space for the notion
of normative competence is carved out within ESD. More broadly, what is
studied is how normativity in ESD can be interpreted in an alternative manner
so that pedagogical practice will neither be indoctrinating nor preclude the
possibility of finding a predetermined answer to a particular question.

In the analysis Dohn’s (2011) methodology of philosophizing wizh is applied,
where philosophy is invited in dialogue to produce the results (Dohn, 2018). In
addition, the method is informed by critically holistic thinking, tracing
dimensions of normativity in the ESD literature. Elements connected to
normative judgement for action are examined and directed towards processes
involved in having reasons to believe and epistemic and normative reasons not
to refrain from taking action.

As a basis for taking action, the theory of Nancy Tuana’s three-component
moral literacy is used as an analytical platform. Ethical sensitivity involves the
ability to perceive the ethical issues in a situation, to be aware of its moral
intensity and to be able to identify relevant virtues and values underlying the
ethical situation. It is a foundation for students’ opportunities to recognize
ethical aspects as something distinguishable beyond personal choice, an
invitation to engage in moral reasoning. This component comprises
developmental processes that are not rooted in any inborn talent. It is a
necessary but not sufficient condition for full moral literacy according to Tuana.

The second component is ethical reasoning skills, with the subcategories of
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understanding vatious ethical frameworks, ability to identify and assess the
validity of appropriate facts and ability to identify and assess values that
individual and groups might consider ethical in the ethical situation. The third
and final component of the model is moral imagination, a blend of affective
and rational processes that contribute to the imagination. It attends to what is
taken for granted and how an alternative could be envisioned.

In parallel, the virtue theorist Linda Zagzebski (2013) works from the
assumption that moral theory aims primarily at explaining and justifying moral
beliefs and practices rather than introducing what to do in a specific situation.
However, theory may help us relate to our moral lives. Zagzebski suggests a
connection to moral exemplars that will practically create the opportunity for
an examination of what may be a good or a right way to choose. It is not
personal characteristics that are in focus, but actions understood in relation to
the contexts in which they are performed. Both Tuana’s components of moral
literacy and Zagzebski’s moral theory of exemplars provide dimensions that in
our interpretation are relevant in an analysis of normative competence. Tuana’s
components also seem to work in relation to the conception of ethical
competence, although there will naturally be other ways of describing the core
concepts.

The notion of action in the concept of competence requires that teachers
provide instruction that incorporates practical methods of teaching and
learning. Such practical considerations could be linked to the concept of action
readiness previously introduced by Grice and Franck (2017). It relates to
collective, transformative, and transdisciplinary aspects of normative
competence. In educational practice, the students, individually or collectively,
navigate between action possibilities without refraining from taking action. A
competence-driven curriculum needs to go beyond theoretical knowledge
transmission and include action in one way or the other. We believe normative
competence could be a concept to address in various syllabi. Finding support
in Tuana’s moral literacy model and closely associated with the empirical
concept of action readiness, normative competence moves the student from
ethical imagination and reflection to ethical implemented action, because of his
ot her ethical seeing and knowing in the specific situation.

Normative competence is suggested here as a practical and alternative
pedagogical concept which is domain-general, activated by the student, based
on the epistemic reasons there are and the ethical reasons one has for
implementing action for sustainable development. We believe that a
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reconceptualization of the competence concept is fruitful in pedagogy. It
comprises both the learning outcome and the malleable process of learning, the
sensitivity to context, carrying various dimensions of critical thinking and
knowledge creation, set in motion by a change of belief or action.

Synthesizing the empirical and the theoretical
studies.

In figure 2 below, the key findings of the six separate research papers are
synthesized in a flowchart highlighting central notions and conceptualizations.

epistemic beliefs:
ESD in curriculum, P ethical competence

transdisciplinary,
lack of explicit action p Y ) action readiness
) collaborative, certain )
phronesis . . ethical growth
simple, quick

transdisciplinarity

L teacher competences: normative competence
systems-thinking ) ) L .
. . didactics, motivation, moral literacy
relational ethics ) ) )
capacity, barriers transformative ESD

le moment

Figure 2 Results flowchart of papers I-VI

Education for sustainable development indicates some sort of practical
knowledge base for action. However, in the Swedish syllabi for religious
education, history, civics, and geography, it is only in the syllabus for geography
that the notion of action is articulated. This indicates a plurality in the
interpretations of the concept of sustainable development, which makes the
concept contested when it comes to the aim of ESD, and makes the knowledge
foundation, what is to be learnt in ESD, fluid. A phronesian strategy to ESD
would entail both epistemic (world-guided) and ethical (action-guiding) notions.
When examining the dimensionality of epistemic beliefs among students
involved in a sustainability educational project, five dimensions were
manifested: #ransdisciplinary, collaborative, certain, simple, and quick fnowledge. A
subsequent multiple regression analysis revealed that three of these dimensions
had a prominent impact on how the students oriented themselves in the

educational project: collaborative knowledge, transdisciplinary knowledge, and certain
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knowledge. As the various syllabi lacked the element of action in relation to
sustainable development, ethical competence and action readiness were
theoretically examined. Expressions of ethical competence were found to
require both analytical and normative dimensions. Engaging with sustainability
issues in a critical and reflexive way can contribute to ethical growth.
Transdisciplinarity in ESD raises relational and ethical issues. One way to go is
to develop knowledge about systems and consider one’s own sense of or lack
of belonging to the human and natural systems. With a link between critical
thinking and moral literacy, we suggested that the teacher must understand the
role of ethics in the co-creation of knowledge. Teachers and students learn in a
relational process through epistemic, ethical, and practical boundary-crossing,
in which the educative moment, / moment, might reveal itself. Tuana’s three-
component moral literacy model is a way of moving from theory to pedagogical
practice. A concern is how implementation of ESD can be facilitated in the light
of teachers’ approaches. By developing a research instrument to explore in-
service teachers’ ESD-competence, a four-dimensional model was achieved
consisting of the latent variables/factors: didactics, capacity, motivation and barriers.
They are here interpreted as expressions of teacher competence and readiness
for ESD. The final theoretical study foregrounds and leads onto the synthesis
of the various studies. Scaling up ESD requires cateful consideration of how to
implement a sustainable learning process, at an epistemological and an ethical
level. Normative competence as a practical-pedagogical concept and the notion
of action in ESD are philosophized with. Nancy Tuana’s framework for moral
literacy and Linda Zagzebski’s (2013) moral theory of exemplars direct attention
to processes and relations involved in having reasons to believe and reasons not
to refrain from taking action. The evolving studies and articles, together with
methods and main concepts ate illustrated by Table 10 below.



RESEARCH RESULTS *

Table 10 Overview of papers, main approaches, methods and concepts

Papers Approach Analysis Concepts
|. Phronesian strategy hermeneutical interpretative education for
sustainable
development
1. Epistemic beliefs explorative theory-driven epistemic beliefs
factor analysis
regression analysis
11l. Ethical competence explorative reflective ethical competence,
action readiness
IV. Philosophizing with abductive reflective transdisciplinarity,
epistemic beliefs,
moral literacy
V. Teacher competences explorative theory-driven teacher competences
factor analysis
VI. Normative competence  explorative theoretical action competence,
reflective action readiness,

philosophizing with

normative
competence
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Chapter 6. Discussion of research results

The empirical studies in this thesis have aimed to explore the dimensionality of
the two constructs, epistemic beliefs among students (Paper II) and teachers’
ESD competences (Paper V). In synchrony with the empirical studies, the
theoretical studies have aimed to explore and explicate findings and emerging
concepts related to educational practice and research. Below, the results of each
research question are discussed more specifically. They relate to didactical
concerns in pedagogical work regarding what the students’ epistemic beliefs are
and how teachers can best address the ill-structured learning content of ESD,
by developing their teacher competences that are sensitive to how students
think about knowledge. Another question for educational practice is what
competences teachers need to approach epistemic and ethical issues related to
sustainable development. A third aspect highlights the moral dimensions of
ESD in relation to the concept of competence. A few nested concepts raise
important questions about what is to be learnt and what is to be taught in ESD.
They all relate to the overarching notions of action, reflection, and critical
holism, and can be used in various decision-making processes regarding what
to do for sustainability, how to learn and create knowledge in sustainability
contexts, and how to professionally address moral blind spots in education for

sustainability. The conceptualizations remain open to revision.

What epistemic beliefs can be identified among
upper-secondary students involved in a
transdisciplinary sustainability project?!?

To recapitulate, an overarching research interest in this thesis is how students
orient themselves in a complex educational practice, such as ESD. An
assumption is that students’ epistemic beliefs, their personal beliefs regarding
what knowledge is and what it is to know, are set in motion in a transdisciplinary
ESD project. The complexity of the educational project can be found on two

" Arguments on sophisticated and naive epistemic beliefs have partially been presented in

my licentiate degree thesis frame.
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levels. On one level there is the object of study. ESD issues are wicked problems
with a knowledge base that is uncertain and contingent. On another level, the
educational project is complex because of its organization, spanning across
school and society and with external stakeholders involved. Simultaneously,
transdisciplinarity and collaboration are two efforts in the global community’s
response to the wicked problems of sustainable development, and are applied
in sustainability science as well as ESD. Both carry notions of agency and
innovation necessary for change and transformation of individuals and society
at large.

As mentioned above, the empirical context of Paper II is a specific
transdisciplinary educational project regarding food, with 208 Swedish uppet-
secondary students from 16 different schools. As no epistemic-belief
instruments designed for transdisciplinary school projects and knowledge
creation could be found at this point in time, a new instrument (SEBTE) was
constructed. It was assumed in the study that the dimensionality of the students’
epistemic beliefs would have an impact on how the students oriented
themselves in the transdisciplinary project. The SEBTE instrument introduced
innovative variables/items regarding collaboration and transdisciplinarity,
which seemed to be lacking in previous instruments. The added issues were
based on notions of knowledge in ESD but also on the Swedish curriculum,
where transdisciplinarity and project wortk ate encouraged. Unfortunately, it is
not possible to establish whether and how the students made use of the external
experts. In retrospect, that would have been a relevant variable to explore. Of
the five dimensions of epistemic beliefs that were manifested in the exploratory
factor analysis, the largest one was transdisciplinary knowledge and the smallest
collaborative knowledge.

The second step in the statistical analysis was to use the factors of the
exploratory factor analysis as independent variables and correlate them with the
dependent variable, how students evaluated and oriented themselves in the
educational project regarding food. In the stepwise MRA, SPSS adds another
variable at each step of the construction of the regression model. Three factors
were the most significant ones in the MRA: transdisciplinary knowledge,
collaborative knowledge, and certain knowledge.

In the final model (Table 7, above), the belief that knowledge is quickly
developed without any effort, quick knowledge, loads negatively on the
dependent variable, which confirms the results of previous studies (Azevedo,
& Torney-Purta, 2008; Briten & Stromse, 2004). The background variable, the
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technical-scientific field of study, also loads negatively on the dependent
variable. From this result, it is possible to theorize that the belief quick
knowledge has a negative effect on how students orient themselves in this
educational project. The amount of work needed from the student is probably
large and the teachers might have adopted a more supervisory role. As far as
the field of study is concerned, it might be possible to find that the concept of
knowledge within a specific school subject or discipline will favour a belief such
as quick knowledge. Whether this is the case with the background variable,
technical-scientific study programme, cannot be established, but the results
indicate some support for that. This does not mean that the epistemic culture
of that school subject is less sophisticated. The value relationship between
epistemic beliefs and a particular school subject needs to be looked at
pragmatically, and based on what the situation requires.

The dimensions of epistemic beliefs that were manifested in the empirical
study (Paper II) understood in relation to the notions of sophistication could
also be interpreted as more or less inherently sophisticated. Transdisciplinary
knowledge, which proved to be the most important of the dimensions of
epistemic beliefs, combines both theoretical and practical notions of knowledge
and how to come to know. This could suggest that students at the sophisticated
end of the vatiable continuum would see how they contribute to the knowledge
creation together with other stakeholders, and that they think critically about
what knowledge is created and consider the problem-solution from an ethical
point of view. However, the knowledge claims that can be made by using the
statistical methods of factor analysis and multiple regression analysis can only
provide proof of the covariation of variables. The interpretation of what this
might entail in educational practice requires further research.

By applying a theoretical analysis of the concepts involved, it can be
established that transdisciplinarity in itself combines the theoretical with the
practical. Perhaps it would be possible to argue that the practical notions in
transdisciplinarity are methodological. By reaching across school subjects, and
disciplines, and including various stakeholders, it is not what you know that
comes into focus, but the joint venture in problem-solving. Transdisciplinary
and collaborative beliefs seem to play an important role here. In the school
project, three epistemic beliefs seemed to be most important when it came to
how students oriented themselves in transdisciplinary education. The first two,
transdisciplinary and collaborative knowledge beliefs, seem to be important as

far as the practical dimensions of transdisciplinary education are concerned.
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The third dimension of epistemic beliefs that had an important impact on the
dependable variable was certain knowledge. The students seemed to believe in
the possibility of certain knowledge. How this dimension relates to the previous
two epistemic beliefs is not possible to establish from the data in this thesis, but
it could be interesting to explore further.

By philosophizing with, extending the empirical results philosophically,
further inquiry can be fostered and encouraged. Theoretical research carves out
new empirical ground, relevant to the field of ESD. In the school project, there
is reliable knowledge to be created together with experts or other stakeholders,
butitis the student themselves who construct the knowledge and write chapters
for a book, which is published. As some authors argue, transdisciplinary
approaches build on self-reflection, an open and inclusive attitude towards
others, and a willingness to engage with others (Popa, Guillermin, &
Dedeurwaerdere, 2015). It seems reasonable that epistemic beliefs are
important antecedents in students’ development of various competences, and
that transdisciplinary education can provide a good space for students to grow
both ethically and epistemologically.

Two background variables enter the model. The male sex has significance
through three models but not in the last one. Here the results are not conclusive
when it comes to the significance of gender. As most students in the technical-
scientific programmes (fields of study) are male, it might be that this difference
between men and women is disguised in the MRA by the field of study. This
needs to be explored further. Age is a background variable that does not enter
the model at all. In the stepwise model building, the three dimensions of
epistemic beliefs: collaborative knowledge, transdisciplinary knowledge, and
certain knowledge, are the most significant. It is interesting to notice that
epistemic beliefs seem to have a more powerful effect on the dependent variable
in comparison to the background variables.

There are statistical reasons to look at the results as tentative, as the
instrument is new. The statistical arguments are most relevant if one’s research
interest is in finding a specific model with a set number of dimensions of
epistemic beliefs. If a more pragmatic, exploratory, and interpretative approach
is applied, there is sufficient evidence of the importance of epistemic beliefs to
carry on research along the same vein as in this thesis. There is sufficient
evidence of the impact of epistemic beliefs to inform educational practice and
include knowledge in this field in the orchestration of education, not only in
ESD, but more generally.



DISCUSSION OF RESEARCH RESULTS *

It would be interesting to explore further the relationship between epistemic
beliefs and competence. Transdisciplinary knowledge beliefs (TKB) could also
be interpreted as a competence or a valuable antecedent for competence
development. TKB could be a competence that would make it possible to
handle ill-structuredness. It addresses the role of the individual and the group
in relation to an ill-defined problem. An interesting distinction between the two
dimensions of transdisciplinary knowledge and collaborative knowledge is the
individual aspect of transdisciplinary knowledge and the group aspect of
collective knowledge. In transdisciplinary knowledge, the point of view is the
individual, seeing and knowing how he or she relates to other stakeholders and
fields of knowledge. In collaborative knowledge, the point of departure is the
group, the system. Both perspectives are relevant to ESD.

However, an interesting research topic in personal epistemology is the
interaction and interconnectedness between epistemic beliefs and the
educational context. This relates to two concerns in personal epistemology
research. The first one concerns how epistemic beliefs develop, which is not
the focus of the present thesis. The second one, relates to the issue whether
epistemic beliefs are domain-general, domain-specific, or even topic-specific.
Although, this is not the main focus of the present study, the statistical analyses
suggest that there is reason to believe that there is a relationship between the
educational topic, the way education is organized, and the epistemic beliefs that
are activated in the participating students. This is a hypothesis that has emerged
from the present thesis, and I suggest that it is worth exploring in future
research.

As mentioned above, it could also be possible to analyse epistemic beliefs as
antecedents of or indeed dimensions of competence. If competence is defined
as knowledge in use, such research could fall under the panoply of epistemic
cognition (Hofer, 2016). It would be interesting to further examine empirically
how epistemic beliefs might interact with competences such as systems
thinking, future thinking, and normative competence.
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What dimensions of teachers” ESD competences
can be identified among teachers at an upper-
secondary school?

As pointed out by other authors, there seems to be a lack of research
instruments in the field of teachers’ ESD competences (Cebrian et al., 2020).
Therefore, initial steps in the development of such an instrument were taken in
this research project. The Teachers’ ESD competences (TESDC) instrument
was administered digitally. In the factor analysis, four dimensions of teachers’
ESD competences were manifested. The dimensions were named didactics (15
variables), motivation (5 variables), capacity (3 variables), and barriers (3 variables).
The initially proposed competence aspects, which were based on a broad
conceptualization of competence (Cebrian & Junyent., 2015) are spread across
the manifested dimensions, except for one. The manifested competence
dimension capacity consists of variables that all belong to the proposed
competence aspect of knowledge. This indicates that all the variables that were
developed on theoretical grounds also correspond to the manifested variables
from the empirical context. A possible way to interpret this is that the
dimension of knowledge is of great importance when teachers evaluate their
capacity for teaching.

The competences identified in this study may be referred to as teachers’
professional implementation competences in ESD, in line with Bertschy et al.
(2013). The dimensions identified in the factor analysis refer to professional
aspects of teaching. Do the teachers have the knowledge, the motivation, the
self-efficacy, and the opportunity (school-oriented and organizational aspects)
to provide ESD? In the results section, it was suggested that school culture
could be the reason why the participating teachers displayed similar approaches
to ESD and that there were no differences when it came to what subject the
teachers are specialists in, or how long they have been teaching. School culture,
which was not explored in this thesis, might be such a strong factor that other
background variables such as the length of time the teachers have been teaching
or their subject expertise, although relevant, might have been overshadowed by
school culture. The topic of ESD might not be perceived by the teachers as
different to any other cross-curricular topic that is highlighted in education.
This does not mean, however, that the results are less valuable. In fact, the

teachers at the upper-secondary school had many years teaching experience,
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which could have had a larger impact on their self-perceived efficacy than the
subject matter of ESD.

If teachers’ ESD competences to some extent should mirror the
competences the students develop, epistemically and ethically, it might be
relevant to increase the number of items in the instrument TESDC by adding
competence categories building on the framework by Rieckmann (2018),
UNECE (2011, 2012), and UNESCO (1996), and in that manner not only
explore teachers’ pedagogical competences, but subject- content competences
too. In the present study, all the variables that relate to what students should
learn, as well as with whom, where, and how, go into the first and the biggest
factor of the factor analysis. This factor was named didactics, as it relates to
teachers’ professional knowledge (Bertschy et al., 2013). In further development
of the TESDC instrument, Rieckmann’s framework (2018) could be useful, as
the competence aspects that the students are supposed to develop in ESD can
guide and increase the number of items in TESDC, given that teachers and
students share the same responsibility for our planet. This aspect could
motivate inclusion of items corresponding to ethical competence in the
research instrument.

As TESDC is a new instrument, it needs to be used in further studies to
increase its validity and reliability. Despite the fact that the results can only be
considered tentative and fluid, they draw attention to practical dimensions of
teachers” ESD competences. The dimension barrier is obviously one to pay

close attention to in research.

How can moral literacy, and epistemic and ethical
dimensions of ESD, be related to conceptions of
competence?

Understanding epistemic beliefs in relation to other cognitive and affective
concepts such as competence seems to be of interest for theory development
as well as the development of further survey instruments in ESD. It seems that
transformative learning and transformative pedagogy are at the centre of
attention in ESD (Lotz-Sisitka, 2017). A crucial concept is change, on an
individual as well as on an educational and institutional level. The paradigmatic
character of this third-order change (Sterling, 2011) has been brought about by
using new, integrated knowledges, a flexibility in epistemic beliefs, moral
literacy, and a transdisciplinary mode of thinking and learning. In fact, the
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recent synthesis of sustainability competences by Rieckmann (2018) seem to
provide a comprehensive set of competences that need to be developed in
individuals, groups, education, and society at large.

The new paradigm of transformative education as expressed in Rieckmann
(2018) resonates well with Tuana’s moral literacy (2007). The three basic
components of moral literacy serve a pedagogical purpose when students need
to find an ethical solution. Ethical sensitivity is an ability to determine whether
a situation involves ethical concerns or not. In all the descriptions of the
sustainability competences by Rieckmann, a moral aspect is made explicit,
whereas Wicek et al. (2011, 2016) focus on strategic, practical, and collaborative
aspects. The other two components of Tuana’s moral literacy: ethical reasoning
skills and moral imagination, correspond to expressing feelings and thought and
finding an ethical solution respectively (Paper VI). Tuana uses the literacy
concept because it is a complex concept. Itis seen as a continuum that you can
develop within, and that education could foster this development (Paper IV). It
seems that Tuana’s theory is pedagogical and in fact there is a similarity between
the three components of her framework and my own teaching philosophy of
awareness, knowledge, and action. Tuana’s moral literacy could be a possible
foundation for the concept of normative competence in ESD, where ethical
awareness, knowledge, and affective and motivational considerations, deserve
further attention in research.

What has emerged in this thesis is a nest of epistemic and moral concepts
that can be related to various conceptualizations of competence, embracing a
broad conceptualization of competence which includes notions of action, based
on epistemic and ethical justification. The lack of definition and inconclusive
theory regarding the concept of competence is often put forward as a reason to
be sceptical of the concept. In this thesis, the assumption is quite the opposite.
The wavering interpretations might in fact contribute to its flexibility and
applicability in vatious contexts.

An example of nesting concepts which emerged from the empirical studies
and the emergent research design is the relationship between action readiness,
ethical competence, and normative competence. The intention here is not to
suggest a fully-fledged framework, comprising the three concepts, but to
philosophize with them and, with interpretative catre, to inquire into their
interrelatedness. It would be possible to see normative competence as a practical and
alternative pedagogical concept which is domain-general and could be
developed across vatious contexts. It is activated by the student, who
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implements action for sustainable development based on the epistemic reasons
there are, and the ethical reasons the student has, for not refraining from taking
action. A sort of self-reflection is called for, so that the student learns to think
about how they think about these issues. Being a competence concept,
normative competence could be fruitful in pedagogy, as it comprises both the
learning outcome and the malleable process, and a sensitivity to context. It
brings with it various dimensions of critical thinking and knowledge creation,
set in motion by a change of belief or action, both informed and intended
action. Normative competence is by itself a domain-general concept, but the
notion of competence makes it context-specific in the sense that it is sensitive
to the situation. Knowledge will not be set in motion if this aspect of
competence is not activated.

Competence-oriented educational concepts and curricula focus on the
outcomes of a learning process but also on the application of that learning in
new or different contexts. Competences include more than knowledge and
understanding, and take into account the ability to apply that knowledge and
understanding when performing a task (skill) as well as how — with what mind-
set — the learner approaches that task (attitude). The element of action in
competence-oriented ESD needs to be addressed with care. For epistemic as
well as ethical reasons, ESD cannot advocate specific action or change of
behaviour. That would, according to Jickling and Wals (2012) be indoctrination
rather than education. Kotzee’s notions of wotld-guidedness and action-
guidingness (Kotzee, 2011) can work as a heuristic in the critical thinking
process or phronetic deliberation, in ESD research. The distinction is not
necessarily productive in ESD on a universal level but can operate as a tool
when engaging with the normative dimensions of a pluralistic worldview and
pluralistic education for sustainable development. This is one way of making
ethical competence, action readiness, and normative competence into practical
concepts in education. In ESD reseatch, it might be relevant to add another
environmental teaching tradition to the fact-based, normative and pluralistic
traditions (Ostman & Ohman, 2008). In transformative ESD, the various
concepts above that relate to possible and actual action could serve as tools in
the analysis.
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Limitations of the studies

The combined methods of the statistical and theoretical analyses exhibit
different strengths and weaknesses when dealing with various aspects of a
problem situation that is complex. The multimethodology aims to improve
both reliability and legitimization, which are concepts relating to different
research paradigms and might seem contradictory.

Two research instruments were developed and have not been used in further
studies to establish their psychometric properties, which means that the
statistical results are tentative.

The extended research design, which operates across the methodologies of
empirical and theoretical studies, may be questioned. Another issue is the
selection of research literature. It is mainly the northern or western discourse
of research that is represented. One reason for this is that the empirical basis
for the research project is a Swedish educational project. Another is the
magnitude of the fields of research: fathoming a global scope is too vast for a
thesis.

Implications for education

All teaching starts with the subject-matter that is to be dealt with, and how the
students are invited to participate is crucial for the knowledge and competences
they develop. The implication of the results and discussion of this thesis for
educational practice is that epistemic beliefs deserve attention and need to be
made explicit in education. In one of the studies in this thesis, the epistemic
beliefs regarding transdisciplinarity and collaboration indicate that they might
account for how students orient themselves in transdisciplinary,
multistakeholder, educational projects. For teachers, it is relevant to consider
the correspondence between students’ epistemic beliefs and the outcome
requirements in the national curriculum. With an awareness of epistemic beliefs,
teachers may rethink and expand their own conceptions of knowledge and
knowing. An awareness of epistemic beliefs, notions of action, and competence
can inform effective learning and teaching within and across all subject areas.
Any learning involves some sort of transformation, but transformative ESD
learning involves ethical dimensions that the teacher needs to handle with care
and sensitivity in response to the students. Normative competence is a practical
pedagogical concept that can be useful if it is carefully defined and related to
the specific educative practice.
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Considering the impact teachers seem to have on the students’ results, there
may also be reason to consider what epistemic beliefs the teacher may have. If
a teacher has less sophisticated epistemic beliefs, they might organize education
in a less challenging manner, by encouraging imitation as the mode of learning
among students. Such means of learning may not make it possible for the
students to develop intellectually and epistemically. By contrast, a teacher with
more sophisticated epistemic beliefs may advocate reflection, and exploration
of the reasons for learning the content in the chosen way. To facilitate
transformative ESD, teachers need to get in-service, professional training, and
teacher education needs to address the balance of epistemic and ethical
development in student teachers. Exploring the dimensions of in-setvice
teachers’ ESD competences can be useful for the planning of teachers’
professional development.

As has been argued previously, a broad conceptualization of competence
might make the concept unproductive for educational research and practice, if
too many competence aspects ate included. My claim is that this is only a
problem in a narrow conceptualization, when you expect to be able to tick off
a laundry list of competencies. It is the flexibility of the concept of competence
that makes it useful, both by its holistic approach to learning and knowing, and
in addressing wicked problem-solving processes. It is a concept that makes it
possible to approach a complex issue by framing processes or approaches in a
creative and flexible way forward.

The transdisciplinary mode of teaching and learning includes a form of
boundary-crossing between the teacher and the student. The traditional roles
of teacher and learners are transgressed when the teaching-learning nexus is
perceived as a relational process. The process of collectively creating
knowledge, learning with your teacher, gives the opportunity for / moment to
take place. Le moment is an educative moment which relies on the sensitivity,
creative qualities, and moral disposition of the teacher. All the participants in
such collective knowledge creation need to have a sensitivity to ethical aspects,
a readiness not to refrain from taking action, and a willingness to be open to
various conceptualizations of knowledge and ethical issues involved in the
process. What is most significant with regard to / moment, in the relational co-
creation of knowledge and shared sustainability responsibility, is that the
participants become aware of and realize their relational spaces, individually and
collectively. In education, the individual student petceives reflectively and
reflexively the relational space, where new knowledge can be created. The
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processes and approaches involved can be juxtaposed to the levels of learning
according to Stetling’s typology (2011). The learning levels progress from a
conformative mode, to reformative, and finally transformative. It is possible to
conceive of the corresponding teaching traditions also following a
developmental scheme, in terms of more advanced or sophisticated. The
teaching traditions could also be conceived as a structural change, which would
correspond to a change of types of teaching style, along the lines Illeris’ theory
of transformative learning which was developed in response to the concept of
competence (Illeris, 2004). The type that Illeris refers to as transformative
involves all dimensions of learning: the cognitive, the emotional, and the social
dimensions. It changes the knower’s personality. In this thesis, it is not seen as
indoctrination or behaviour-related, as transformative ESD needs to make it
possible for transformation to happen, and it is by competences displayed,
epistemic and ethical, that it can be identified. (See Table 11)

Table 11 Types and levels of change, knowledge, and learning in ESD

Orders of Can be labelled as

change/learning

Epistemic and
ethical processes
and approaches

‘ Seeks/leads to

First-order change
cognition

Effectiveness/
efficiency

‘Doing things better’.
Conformative

Knowledge about SD
epistemic, fact-based

Second-order
change
meta-cognition

Examining and
changing
assumptions

‘Doing things better’.
Reformative

Knowledge for SD
ethical, normative

Third-order change

Paradigm change

‘Seeing things better’.

Knowledge as SD

Transformative epistemic and ethical

pluralistic

epistemic learning

Sterling’s (2011) levels of learning and change (the students’ learning), have been extended by the author of this thesis
with epistemic and ethical dimensions, based on types of knowledge and teaching traditions (Obman, 2008),
highlighted in grey.

To sum up the discussion, there are normative elements in school policy
documents that could be understood as relating to ethical and normative
competence. The conceptions of competence, ethical competence, action
readiness, and normative competence, combine epistemic and ethical
dimensions of knowledge for change and transformation of society for a
sustainable future. In terms of action, it is important to recognize that any action
requires ethical considerations, but all actions are not sustainable. Consequently,
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there is motivation for education to investigate spaces where knowledge
creation can take place, with the guiding principle of normative competence
(Franck, 2017), which is action founded in volatile commitment, and where the
very framing of space, the situation in which students decide to take action, is
left to the student’s free will.

Rather than directing attention to the variables of competence as the unit of
analysis, attention could be directed to the student who takes a pro-
sustainability stance, who embraces certain beliefs and normative values that
will guide their action, and thereby develop a normative identity. This resembles
action competence as reported by, for example, Almers (2013), but for the
purpose of identifying ethical competence, turning to moral exemplars is a non-
variable approach that could be interesting to pursue. In Linda Zagzebski’s
exemplarist virtue theory (2013), moral exemplars are identified by what they
do rather than who they are.

Conclusions

The contribution of this thesis does not rest on the distinct findings regarding
epistemic beliefs and competences, but on how these ate put together,
introducing a larger and perhaps alternative picture of ESD. The illustration of
the varying interpretations of sustainable development in the four syllabi for
the social science subjects in the Swedish curriculum for compulsory school can
be understood as indicating a sensitivity and carefulness in not putting forward
too normative and indoctrinating goals for education. The curriculum is
obviously a political document that is characteristic of its time, and when it is
time for the next revision, the results in this thesis speak for explicitly
introducing epistemic and ethical dimensions of knowledge, and suggest that
the notion of action, and perhaps even normative competence, should be
introduced.

It is possible to see this thesis as an unfolding of issues related to a paradigm
shift towards transformative ESD. It moves through the processes of
awareness: what education for sustainable development is ot could be, through
various epistemic and moral issues regarding what knowledge is or might be in
ESD, to finally reach the evaluative level of knowing and being by focusing on
action, not refraining from doing something. As mentioned previously, in my
own teaching, I have applied a framework for myself as an educator and for the

students on the coutse Building a sustainable society, involving levels and types of
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thinking and learning, which I have named awareness, knowledge, and action.
While doing theoretical research as a PhD student, I have experimented with,
petceived, and critically viewed the various concepts that have been at the
centre of this thesis. I have been co-teaching with various teachers, and
interacted with external stake-holders. I have worked alongside and together
with my students in their empirical studies, collecting and analysing data in a
whole-class project. As suggested in Paper IV, education'* as relational process
for participating in sustainability practice requires a teacher that is
epistemologically and pedagogically flexible. Whether in or out of school when
teaching, the teacher needs to open to interacting with students, teachers, office
staff, or other stakeholders in society. This transdisciplinary approach can be
linked to a holistic wotldview, which together with relational being (Paper IV),
makes up a critique against the individualistic society. Transdisciplinarity
provides a context for morality, and values are founded in relatedness. I have
experimented with the mode of assessment of the competences that my
students have developed through reflective learning and evaluation logs.
Mindful of students varying epistemic beliefs, I have sought to be increasingly
explicit when it comes to the content of knowledge in my teaching and when
approaching students that are over- or underachieving. This awareness has
given me new avenues of approaches in meeting, teaching, and facilitating the
learning for my students. In my research, the practical experience of teaching
for more than thirty years has offered an empirical facet to the theoretical
analyses.

For the student in transdisciplinary education, it is likely that sophisticated
epistemic beliefs operate as antecedents to the necessary boundary crossing.
The student needs to become aware of the boundaries between fields of
knowledge and between various stakeholders. Boundary crossing might not be
exclusive to transdisciplinary education, and therefore it might be possible to
think of all knowledge creation as boundary crossing. Boundary crossing in the
epistemic sense is a moment of possibilities, for the individual to take an
epistemic leap. There is also an ethical side to boundary crossing. The student
needs to be sensitive to the educative moments and to be motivated to cross
the boundary epistemically, ethically, and practically.

Despite the general aims of ESD, that students should be given a chance to

otientate themselves among existing viewpoints, achieve knowledge and ethical

14 Direct quote from Paper IV
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awareness to critically evaluate alternatives, develop abilities to take action, and
be invited to participate in sustainability activities, there is still reason to remain
critical towards education for sustainable development. Despite hopes for the
possibility of creating sustainable changes in our globalized wotld, sustainable
development overall is supported by the economic growth rhetoric. There is
the visionary element as well as the risk of indoctrination to consider. That
means that without a critical approach and without including both epistemic
and normative competence in the action-guiding, decision-making processes,
sustainable development and ESD could have the opposite effect to the
intended one, with unsustainable consumption, loss of biodiversity, and climate
change as its immediate consequences (Kopnina, 2020). The necessity of
remaining critical reaches beyond the content of education. In studies of
implementation, ESD schools have revealed negative effects when it comes to
knowledge development compared to students who attend schools who do not
work actively with ESD (Olsson, Gericke & Chang-Rundgren, 2016). An
inefficient implementation could also have negative societal effects (Jickling &
Wals 2012; Lotz-Sisitka, Wals, Kronlid & McGarry, 2015). This criticism is
based on the demand for a transformative and process-otiented education to
meet the challenges of society, with a clear and ecocentric approach (Molina-
Motos, 2019). Teachers who ate willing to be open to the broad and inclusive
educational concept of competence might be motivated to take part in
professional development, and to use guiding principles for orchestrating
educational and holistic, as well as collaborative and critical methods of
evaluating the students’ knowledge creation.

Engaging with an emergent research design and
extended methodology

How relevant is it to make a conceptual and reflective analysis based on
empirical studies? The research design of this project has resulted in an analysis
of epistemological and methodological aspects of ESD emanating from an
empirical study on epistemic beliefs. The theoretical studies have contextualized
and criticized the concepts of education for sustainable development,
competence, cthical competence, action readiness, and normative competence
in an exploratory way. By combining empirical and philosophical analyses, an
extended description of the research topic was gained, compared to a
monomethodological or a single quantitative or qualitative perspective study.
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The contribution of the theoretical studies of this thesis is not to confine and
define the concepts in a conclusive manner but to philosophize with them, and
by doing so, expanding them and even recommending them for educational
practise and further empirical research. The results offer teachers, teacher
educationalists, and curriculum designers” ways of thinking about epistemic
beliefs and normative competence by providing new actionable knowledge in
the field of ESD.

In conclusion, research in ESD needs to be developed both theoretically
and empirically. The introduction of new concepts in the field means new
possibilities for critical reflection and change. Diverse forms of knowledge are
called for in the transdisciplinary approach of ESD pedagogy. If students are
recognized as stakeholders and co-producers of knowledge, it is relevant to
explore how their epistemic beliefs interact with these processes. The
possibilities and barriers of transdisciplinary ESD need further research using
creative methods. With its integrative, patticipatory, democratic, and process-
otiented characteristics (Paper VI), transformative ESD requires a practical
pedagogical concept that combines normative thinking and epistemic change.
Therefore, normative competence is philosophized wi#h in this thesis. In a
similar analytical approach, action readiness is suggested as an empirical concept
with its elements of willingness, capability, and commitment to act and change.
The concept of competence in its broad conceptualization can capture the
students’ full knowledge and competence, according to which they develop a
belief that they have the capacity to meet the challenges of sustainability, and
find epistemic as well as ethical reasons not to refrain from acting.



Chapter 7. Summary in Swedish

Budskapet i den senaste rapporten fran FN:s klimatpanel pekar otvetydigt pa
att vi befinner oss i en klimatkris och att det krivs systemforindringar f6r att
mota dess utmaningar (IPCC, 2021). Undervisning fér hallbar utveckling
(UHU, engelska: Education for Sustainable Development, ESD) ir ett
forsknings- och undervisningsomrade som har olika samhillsutmaningar som
sitt fokus. UHU dr ocksa ett forskningsomrade som 1 flera avseenden innebir
mojligheter till kritisk reflektion kring vad kunskap ir, hur den ska omsittas i
en didaktisk praktik och hur elever ska kunna tilligna sig den. I
undervisningspraktiken stiller UHU nya krav pd vad elever ska lira sig och vilka
kompetenser lirare behover utveckla f6r en undervisning som till sitt innehall
och sin form kan méta det transformerande samhille som efterfrigas
(Andersson, et al., 2013, Mochizuki & Fadeeva, 2010; Varga et al., 2007). Trots
en mangdrig satsning pa milj6- och héllbarhetsundervisning i den svenska
liroplanen, uppvisar det svenska utbildningsvisendet otillrdckliga férindringar
for att kunna bedriva utbildning som sdkrar planetens och minsklighetens
vilmaende (Kramming, 2017). Parallellt med klimatkrisen visar sig ocksa ett
slags inflitad kunskapskris. Elever har en o6vertriffad tillgang till information
och behéver kunna hantera och f6rhalla sig till savil varierande som motstridiga
fakta via ny, digital teknik (Muis, Pekrun, Sinatra, Azevedo, Trevors, Meier, &
Heddy, 2015). En viktig ansats inom undervisning 4r saledes att fostra elevers
kritiska tinkande och killkritiska medvetenhet.

Introduktion och forskningskontext

Didaktiska kinnetecken pd UHU som den framtrider i litteraturen ar att den ér
holistisk och omdanande genom sin kritiska blick pa vad eleverna ska lira sig;
hur, var och nir; med eller av vem, och inom vilken lirandearena. UHU staller
dirigenom nya krav pa lirares kompetens (Bertschy, Kiinzli, & Lehmann, 2013)
vad giller didaktiska férmédga samtidigt som det ger moijlighet att préva
innovativa utbildningsformer och att anta olika kritiska perspektiv. Inom
undervisning fér hallbar utveckling fokuseras agens (Bandura, 2018), elevers
demokratiska handlingskompetens (Almers, 2013; Lundegard & Caiman, 2019;
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Mogensen & Schnack, 2010; Rudsberg & Ohman, 2010) och transformativa
lirande (Leal Filho et al., 2018; Maclntyre, Lotz-Sisitka, Wals, Vogel & Tassone,
2018; Sterling, 2014). Enligt UNESCO (2018) handlar undervisning £6r hallbar
utveckling (UHU) om att méjliggéra £6r medborgare att pa ett konstruktivt och
kreativt sitt méta olika globala utmaningar och skapa héllbara och uthélliga
samhillen. Den pedagogik som i litteraturen  foreslds  fostra
hallbarhetskompetenser av det hidr slaget skildras som elevbaserad,
erfarenhetsbaserad, aktiv och deltagande, transdisciplindr, transformativ och
etisk (Borg et al., 2012; Sandell, Ohman, & Ostman, 2005; Ohman, 2008).

For att skapa en hallbar framtid och méta de komplexa milj6- och
samhillsutmaningar vi star infér anses expertis inom en disciplin inte vara
tillrdcklic  (Guimardes, Pohl, Bina & Varanda, 2019), utan olika
tvirvetenskapliga  angreppssidtt  fOresprakas.  Det  transdisciplinira
angreppssittet kan sigas ha tva komplementira inriktningar (Darbellay, 2015).
Den ena inriktningen dr av en epistemologisk natur. Den ser transdisciplinaritet
som en kunskapsprocess som Overskrider disciplindra grinser och dirmed
rekonfigurerar den disciplindra indelningen. Den andra inriktningen dr av
pragmatiska natur, dir deltagande och tillimpad transdisciplinaritet framtrider
som en metod som sammanfér vetenskapssambhillet och olika sociala och
ckonomiska  intressenter  liksom  vanliga medborgare i = sjilva
forskningsprocessen fOor att hitta losningar pa problemen. Just denna
pragmatiska inriktning (Darbellay, 2015) stir i fokus f6r den forskning om
transdisciplindra undervisningspraktiker som presenteras hir.

De olika dimensionerna av tvirvetenskaplighet, méjligheter och hinder,
mellan multi-, inter- och transdisciplinaritet inom akademien speglas ocksa av
gymnasieskolans  dmnesindelning  (Nordén, 2018). Med st6d av
imnesOvergripande arbetssitt kan frigor behandlas som belyses ur
miljémaissiga, sociala och ckonomiska aspekter (Bjorklund, 2014, Mutphy,
2012, SOU 2004:104). Dirtill kommer etiska (Burford et al., 2013) och politiska
fragor om ansvar for framtida generationer och globala frigor om rittvisa
(Sund, 2014).

Om UHU betraktas som en arena fér utveckling av demokratisk
handlingskompetens (Breiting & Mogensen, 1999; Mogensen & Schnack, 2010)
och delvis en politisk arena (Ohman, 2008) férefaller vad Sohl (2014) bendmner
som politisk sjilvtilltro ha betydelse f6r den agens elever kan utveckla. Politisk
sjalvtilltro  kan konceptualiseras som allomfattande, tvidimensionell,
sjalvtillitsinriktad eller multidisciplindr (Sohl, 2014), dir olika fokus och
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individens tro pa sin egen f6rmaga att agera politiskt och det politiska systemets
mottaglighet fér denna aktivitet sammanflitas. Aven om begtreppet sjilvtilltro
inte utvecklas vidare inom ramen f6r denna avhandling, férefaller det relevant
for vidare forskning inom handling f6r hallbar utveckling.

Problemomrade och syfte

En utgangspunkt £6r forskningen inom ramen f6r denna avhandling dr hallbar
utveckling i ett utbildningsperspektiv. En annan utgingspunkt dr den svenska
liroplanen fér gymnasiet dir det skrivs fram att kunskapsbegreppet kriver en
aktiv diskussion om vad kunskap dr och hur den tillignas.

Begreppet hallbar utveckling 4r omdiskuterat och bade inspiterar och vicker
skepsis (Jickling & Wals, 2008, 2012). Vad undervisning f6r hallbar utveckling
kan innehalla och hur sidan undervisning anordnas har inte bara undersékts i
flertalet forskningsstudier (bl. a. Sund, 2015; Rauch & Steiner, 2013; Madsen,
2013; Ohman, 2008; Vare & Scott, 2007). Undervisning for hallbar utveckling
ir ocksa framskrivet i styrdokument fér bade grund- och gymnasieskola.
Skolans uppdrag innebir att arbeta med sdvil normer och virden — respekt och
omsorg om var miljé — som med kunskaper om férutsittningarna f6r en god
milj6 och en hillbar utveckling (Skolverket, 2011).

Epistemologi dr ett filosofiskt problemomrtide som behandlar frigor om
minsklig kunskap. Sidana frigor handlar om att f6rsta kunskapens natur. Vad
innebir det att ha kunskap? Vad kan vi ha kunskap om? Hur siker dr denna
kunskap och varifrin kommer den? Intresset f6r personliga kunskapsteotier,
mini-teorier eller vad som inom psykologi, filosofi och utbildningsvetenskap
ofta benimns med det engelska begreppet epistemic beliefs, bestir i hur de
relaterar till elevers méluppfyllelse och motivation (Briten & Stremse, 2004;
Hofer, 2004; Schommer-Aikins, 2004). Det finns en rik flora internationella
studier kring epistemic beliefs och deras betydelse fér motivation samt
forstaelse av s.k. vilda (engelska: wicked, ill-structured) problem, komplexa
problem som t. ex. hillbar utveckling (Briten & Stromse, 2004; DeBacker &
Crowson, 20006; Ricco, Schuyten Pierce & Medinilla, 2010). Man kan dven
notera att Skolverket (2016) inom sitt uppdrag att sprida forskning framhéller
sd val en norsk som en taiwanesisk studie, samt en 6versiktsstudie av Hofer och
Pintrich (1997). Tillsammans med en svensk avhandling frin 2018 (Lindfors,
2018) borgar detta for att forskningsfiltet bérjar uppmarksammas i Sverige
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samt att de resultat som produceras upplevs som praktiknira och relevanta f6r
verksamma ldrare.

Det teoretiska ramverket f6r den féreliggande studien ligger nira Hofer och
Pintrich (1997) med en mer filosofisk ansats 4n Schommer (1990) som dven
hade med undervisnings- och lirandedimensioner i sitt ramverk. Ett
Overgripande intresse i avhandlingen dr hur elever orienterar sig i en komplex
undervisningskontext, och 1 det hir fallet en transdisciplindr kontext med flera
olika intressenter. Det avhandlingen har f6r avsikt att utforska dr vilka
dimensioner av personliga kunskapsteorier (epistemic beliefs) som férekommer
bland eleverna och om det gir att etablera ett samband mellan dessa och
clevernas upplevelse av det transdisciplindra undervisningsprojektet.
Avhandlingens kunskapsteoretiska intresse baseras pi antagandet att elevers
personliga teorier om kunskap och kunnande sitts i spel, dels pd grund av hur
komplexiteten ér organiserad i undervisningen, dels pa grund av sjilva dmnets
komplexa konstitution, pluralistiska och ibland konfliktartade tolkningsbarhet.

Avhandlingens andra kunskapsobjekt dr kopplat till didaktiska fragor i
undervisningens praktik och handlar om lirares UHU-kompetenser. Hur
forhaller sig larare till UHU och hur ser de pa sina méjligheter att bedriva sidan
undervisning? Tva for avhandlingen relevanta tidigare studier i Sverige har
intresserat sig for gymnasielirares undervisningstraditioner respektive
begreppsliggérande av hallbar utveckling (Borg, Héglund, Gericke, & Bergman,
2012; 2014).

Med ambitionen att férstda UHU utifran hur elever férhaller sig till kunskap
och transdisciplindrt organiserad undervisning, samt vilka kompetensaspekter
bland verksamma ldrare inom UHU som framtrider, ir de Overgripande
forskningsfrigorna f6r avhandlingen:

e FF1. Vilka personliga kunskapsteorier kan identifieras bland

gymnasieelever involverade 1 ett transdisciplinirt hallbarhetsprojekt?

e FF2. Vilka dimensioner av ldrares hallbarhetskompetenser kan

identifieras bland gymnasielirare vid en enskild skola?

e FF3. Hur kan moralisk litteracitet, epistemiska och etiska dimensioner av

UHU relateras till konceptualiseringar av kompetens?

Forskningsdesign och metod

Avhandlingens metodologiska bakgrund ir emergent (engelska: emergent
design) med abduktiva inslag, vilket betyder att forskningsarbetet har skett med
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vixelvis fokus pad teotri och praktik. Savil de teoretiska som de empiriska
studierna har en explorativ ansats, vilket innebdr att de resultat som kommer
fram paverkar den fortsatta designen (Given, 2008). Avhandlingen har allts en
explorativ och filosofisk hallning och statistiska analyser kombineras med
teoretiska. Jag anvinder mig av Dohns (2011; 2018) metod filosofera med vilket
innebdr att férutom de mer konventionella anvindningarna av filosofi i
konceptuella redogdrelser och empiriska tolkningar, sd inbjuds filosofin och
epistemologin till dialog med den empiriska analysen om vad kunskap kan
tinkas vara och hur den kan inhdmtas (Dohn, 2011; 2018; Kotzee 2013).
Filosofera med innebir att det reduktiva f6rhéllningssittet till data inom statistisk
analys moter ett explikativt analysforfarande, som gir bortom eller parallellt
med empirin och ger mer kunskap. Det kan sdgas motsvara en reflekterande
metodologi (Alvesson & Skéldberg, 2009). Med en Gvergripande filosofisk
ansats och reflekterande metodologi kan avhandlingen anses forhalla sig ndgot
friare till insamlade data och ser virdet i dessa data for att utveckla teori.
Metodologin kan leda till nya, kreativa resultat.

For att kunna inhamta kunskap om elevernas personliga teorier om kunskap
och kunnande har jag tagit fram ett tvadelat enkitinstrument (SEBTE). Forsta
delen samlar in kunskap om elevernas uppfattningar om kunskap, och
kunnande. Den andra delen utvirderar projektets transdisciplinira karaktir.
Instrumentet utvecklades genom att tre epistemologiska dimensioner av
personliga kunskapsteorier fick utgdr ramverket for forsta delen av enkiten.
Dessa dimensioner aterfinns i litteraturen: kunskapens struktur, kunskapens
ursprung, och kunskapens legitimitet. Instrumentet kontextualiserades och
validerades genom tre tidigare anvinda instrument: Schommer’s
Epistemological Questionnaire (Schommer, 1990), Epistemic Beliefs Inventory
(Schraw, Bendixen, & Dunkle, 2002), samt Epistemological Beliefs Survey
(Wood and Kardash, 2002)och har féregatts av en serie pilotstudier, frimst for
att forsikra enkitfrigornas tydlighet.

Empiriska studier med inriktning pa lirares foérhdllningssitt till UHU ar
begrinsade, liksom kvantitativa studier av lirares kompetenser i UHU
(Andersson et al., 2013). Malet med den andra empiriska studien i denna
avhandling var ddrfor att utforska yrkesverksamma ldrares attityder och
forhéllningssatt  till utbildning fér hallbar  utveckling (UHU) 1 ett
skolutvecklingsprojekt med avsikt att stédja genomférandet av UHU i
undervisningsutévning. Ett nytt forskningsinstrument utvecklades for att fainga
lirares kompetenser och mita férhéllningssittet till UHU bland gymnasieldrare
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i en stor skola i Sverige. Begreppet tillvigagingssitt tolkas hidr som ett uttryck
for lirarkompetens. For att underséka hur lirare férhaller sig till lirande for
hillbar utveckling har ett nytt enkitinstrument tagits fram. Som teoretiskt
ramverk f6r enkitfrigorna vinde vi oss till Cebridn och Junyent (2015) som i
sin enkitstudie med lirarstudenter identifierade dimensioner av lirande for
héllbar utveckling som: kunskap; praktiska férmagor, etiska virden, attityder
och kinslor. Dessa dimensioner liknar de kompetenser for lirande f6r hallbar
utveckling som tagits fram av OECD (Organisation for Economic Co-
operation and Development, 2005; Rychen & Salganik, 2003). Med antagandet
att lirares forhallningssitt till lirande for hallbar utveckling kan siga nagot om
deras undervisningskompetens for hallbar utveckling formulerades 26 fragor
med en 6-gradig Likertskala med de tvd dndpunkterna beskrivna som Inte alls,
respektive Ja, absolut. Ett svarsalternativ — Kan ¢j bedéma — ligger utanfor
skalan och fyller den funktion att ge ett svarsalternativ sa att respondenterna
inte borjar hoppa 6ver svar ndr de stoter pd en friga de av olika skil inte kan
eller vill besvara.

I framtagandet av frigor har dven Borg et al. (Borg, Gericke, Héglund &
Bergman, 2012) haft betydelse. Begreppet hillbar utveckling kan tyckas bli
prévat 1 en sndvt ekologisk tolkning i enkiten genom att 7 fragor innehaller
ordet milj6, 6 natur och 3 natur och miljé. Enkiten prévar inte 1 f6rsta hand
hur lirarna definierar hallbar utveckling eller lirande f6r hallbar utveckling.
Diremot dr perspektivet ckologisk hallbarhet nagot som alltsedan
miljéundervisningens intrdde i skolan blivit mest etablerat och traditionellt
forknippat med héllbarhet. I vissa konceptualiseringar dr den ckologiska
dimensionen sjilva forutsittningen for de 6vriga ekonomiska och sociala
dimensionerna.

For att bedéma frigornas validitet genomfdrdes en forsta pilotstudie dir
respondenterna uppmanades kommentera frigor som var otydliga. Efter
pilotstudien justerades nagra fragors formuleringar. Dessa anvindes i en forsta
pilotstudie med 30 deltagare.

Béada enkitinstrumentens reliabilitet och validitet utvecklas i avsnitten
Instrumentation och Research results ovan samt mer specifikt 1 artikel II och V.
Foérutom pilotstudier med instrumenten anvinds Cronbachs alpha samt
faktoranalys for att bedéma instrumentens reliabilitet. Dessutom dr den
teoretiska analysen av de empiriska begreppen avgorande for hur vil
instrumenten kan finga dessa (Moss, 1995). Trots att urvalet respondenter ar
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ett bekvimlighetsurval, finns det stdd £6r att se dessa som relevanta (Mullinix,
Leeper, Druckman, & Freese, 2015).

Den teoretiska analysen i den emergenta forskningsdesignen avser att 6ka
tillférlitligheten av den explikativa ansatsen att filosofera med. Med avstamp i de
empiriska studiernas resultat utvecklas centrala begrepp genom att féras
samman med dessa begrepp inom olika forskningsfilt som epistemologi
utbildning och psykologi. For att ytterligare stirka validitet och tillfotlitlighet i
de teoretiska studierna, har dessa presenterats vid flera forskningskonferenser:
den drliga nordiska konferensen for utbildningsvetenskaplig forskning, NERA,
(2013, 2014 och 2016), den arliga europeiska konferensen for
utbildningsvetenskaplic ~ forskning ~ ECER  (2014)  och  Nordisk
forskningskonferens om milj6- och hallbarhetsutbildning som aterkommer
vartannat dr (2016, 2018 och 2021)

Resultat

L artikel I, A phronesian strategy to education for sustainable development in Swedish school
curricula, underséks begreppet hillbar utveckling i fyra dmnesplaner inom
samhillsorientering  enligt grundskolans liroplan, Lgr 11. Amnena
samhallskunskap, historia, geografi och religion uppvisar trots sin nira relation,
en pluralistisk tolkning av begreppet hallbarhet och dess praktiska betydelse i
en undervisningskontext. For att analysera begreppet anvinds Bernard Williams
tjocka och tunna begrepp i férhdllande till Kotzees world-guidedness och
action-guidingness (Kotzee, 2011). Si kallade tjocka begrepp har sivil
deskriptivt som virderande innehéll. Tunna begrepp har endast ett virderande
innehall, som till exempel ritt och fel. Begreppet héllbar utveckling kan férstas
som ett tjockt begrepp som savil forhéller sig till och paverkas av ndgot verkligt
i virlden samt utdvar ett rittesnére for handling. Analysen visar att
dmnesplanerna i de fyra SO-dmnena uppvisar olika grader av praktisk kunskap
som kan tinkas ha betydelse f6r en handlingskompetens, men i férsta hand
framtrider en mer kognitiv eller analytisk kunskap i damnesplanerna. Genom att
tora in Aristoteles begrepp fronesis eller praktisk vishet foreslds utifrin
resultaten en undervisningsstrategi som utgar frin kritisk hdllning som grund
for antagande — justification of belief, vilken i sig blir grunden f6r handling —
justification for doing, ett slags handlingskunskap.

Artikel 11, Epistemic beliefs and knowledge creation among upper-secondary students in
transdisciplinary education for sustainable development tar sin utgangspunkt i en
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undervisningskontext som till sin konstruktion 4r transdisciplinir och till sitt
innehall handlar om hallbar utveckling. Med transdisciplinir undervisning
menas hir att den ér grinséverskridande nir det giller skolimnesgrinser, men
ocksa nir det giller skolans grinser i forhallande till ndrsamhillet och andra
intressenter som medskapare av kunskap. Inom ramen £6r det transdisciplinidra
undervisningsprojektet deltog 208 gymnasieelever fran 14 gymnasieskolor och
2 folkhégskolor som skrev och publicerade en bok om temat Mat. Det
kunskapsteoretiska intresset f6r denna undervisningskontext baseras pi
antagandet att elevers personliga teorier om kunskap och kunnande, deras
epistemic  beliefs, 4r avhingigt bédde undervisningsinnehallet och
undervisningens organisation.

Genom statistisk analys, explorativ faktoranalys (EFA) och multipel
regressionsanalys (MRA), kunde béde deskriptiva och explanativa resultat
erhéllas. Fem dimensioner av personliga kunskapsteorier kunde manifesteras
genom enkitinstrumentet: transdisciplindr kunskap, kollaborativ kunskap, siker
kunskap, enkel kunskap, snabb kunskap. Den transdisciplindra kunskapen ses
som komplex, i utveckling och delvis motstridig. Ett slags virderande
epistemologi framtrider dir ett kritiskt f6rhallningssitt intas 1 forhallande till
expertkunskap. Snabb kunskap har kan 1 likhet med Schommers
lirandedimension snabbt lirande, beskrivas genom uppfattningen att kunskap
inhidmtas snabbt och utan anstringning. Den tredje dimensionen, siker kunskap
identifierades ocksd av Schommer (1990). Skolan och forskningen ses som
arenor for siker kunskap. Kunskap uppfattas som bestindig och oférinderlig.
Kunskap férmedlas snarare dn skapas. Enkel kunskap, férefaller berbra
kunskapens struktur. Denna fjirde dimension i faktoranalysen verkar vara en
férening av tvda av Schommers dimensioner, enkel kunskap och medfédd
férmaga. Den femte faktorn i analysen dr kollaborativ kunskap vilken kan sidgas
bestar av bade kunskapens struktur och hur den uppstar.

I en efterfoljande stegvis multipel regressionsanalys dir elevernas upplevelse
av det transdisciplinira undervisningsprojektet utgjorde beroendevatiabeln,
visade sig alla faktorer vara signifikanta oberoende variabler. Kollaborativ och
transdisciplindr kunskap tillsammans med siker kunskap 4r de tre faktorer som
ar mest signifikanta. Gymnasieprogramtillhérigheten naturvetenskaplig och
teknisk utbildning laddar negativt pd beroendevatiabeln, vilket skulle kunna
tyda pé att elever pa de programmen orienterar sig mindre vl i transdisciplinira
projekt. Konstillhérighet man har i féregdende modeller haft signifikans, men
inte i den avslutande modellen 1 den stegvisa regressionsanalysen.
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Sammanfattningsvis 4r det variablerna som motsvarar olika dimensioner av
elevers personliga teorier om kunskap och kunnande som har stérst inverkan
pé beroendevariabeln.

Artikel 11T, Conceptions of ethical competence in relation to action readiness in education
Jor sustainable development, utgors av en teoretisk studie som underséker analytiska
och normativa dimensioner av etisk kompetens i relation till UHU. Etisk
kompetens kan relateras till virdepedagogikens omride, vilken kiinnetecknas av
att forgivettagen kunskap om vad som anses vara ritt, fel eller sann, férmedlas
inom ramen fér moraliska fraigor. Om etisk kompetens ska kunna anvindas
inom UHU behdver man nirma sig begreppet som ett kritiskt perspektiv, kritisk
etisk kompetens. Studien har tvd syften, att lyfta fram dimensioner av etisk
kompetens, och att féra fram handlingsberedvillighet (engelska: action
readiness) som ett empiriskt begrepp for framtida studier. Den tolkande
analysprocessen bestir 1 att studera uttryck for etisk kompetens och guidas av
terminologin inom svensk policytext, kunskapsférmedling och fostran.

Nyckelkompetenser inom hallbar utveckling, framférda av OECD (de
Haan, 2010) delas in i tre kategorier: anvindande av interaktiva verktyg,
interagera i socialt heterogena grupper, och sjilvstyrt handlande. De tre
kategorierna halls samman av handlingsperspektivet. Handlingsberedvillighet
som empiriskt begrepp motsvaras inte av en given handling i en viss situation
utan vilkomnar handlingsmoéiligheter och vixlar fokus till villighet att handla i
bemirkelsen inte avstd fran att handla. Den pedagogiska idén som stddjer
begreppet vilar pd forestillningen om att ett engagemang inom
hallbarhetsfragor pa ett kritiskt och sjilvreflekterande sitt kan bidra till att
eleverna utvecklar etisk kompetens. Det dr handlingsberedvilligheten (action
readiness) som férenar erfarenhet och handling snarare dn fOrutbestimda
regler, normer och sanningsansprak. Genom att skapa utrymme for dialog och
handlingsmdijligheter for eleverna och genom att tillsammans med dem
behandla etiska frigor inom UHU genom kritisk reflektion kan etisk kompetens
och handlingsberedvillighet ta form.

Artikel IV Philosophizing with transdisciplinarity, relational knowledge and ethics in
edncation for sustainable development bestir av ett bokkapitel (i O. Franck and C.
Osbeck (Eds.) Ethical Literacies and Education for Sustainable Development:
Young people, subjectivity, and democratic participation.) Studien tar avstamp
i de empiriska resultaten i artikel IT och nirmar sig idéer om transdisciplinaritet,
relationell kunskap och etik inom UHU ur en eklektisk, teoretisk synvinkel.
Detta innebir att fragor av epistemologisk, relationell och etisk natur behandlas
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mot bakgrund av undervisning £6r héllbar utveckling (UHU). Transdisciplinir
undervisning 1 verklighetsrelaterade projekt med externa aktrer antas
forbereda elever for att mota epistemisk variation och osiker grund. De
relationella och interpersonella undervisningsaktiviteterna far inte begrinsas till
endast iscensittandet av undervisningen dir lirande ir ett forgivettagande. I
stillet  behéver  undervisningen omfamna  virdeundervisning  och
moralkunskap. Tvi teorier som understdder det transdisciplinidra angreppssittet
av globala utmaningar f6r hillbarhet ir systemtinkande och holism. Givet att
systemtinkande hinger nira samman med beslutsfattande och handling, kan
frigor om hur det minskliga systemet ska f6rstis och relateras till det naturliga
systemet bli en epistemisk och etiskt viktig uppgift f6r UHU. Att utveckla
kunskap om system och deras inbérdes relationer samt Gverviga sin egen kinsla
av tillh6righet eller brist pa sadan i férhallande till bestimda system ar ett viktigt
syfte for ESD, epistemiskt och etiskt.

Ett visentligt perspektiv i studien dr Nancy Tuanas (2007) konceptualisering
av moralisk litteracitet (engelska: moral literacy). Hennes teoretiska ramverk har
en tydlig pedagogisk prigel och bestir av tre komponenter; etisk sensitivitet,
formaga till etiskt resonemang och moralisk forestillningsférmaga. Dessa
komponenter dr utvecklingsbara hos elever och Tuana menar att moralisk
litteracitet dr en komplex férméga som skolan kan fostra och eleven utveckla,
precis som matematisk litteracitet. Moralisk litteracitet forefaller kunna utgora
en del av begreppet hallbarhetskompetens.

Artikel 'V, Teacher competences in education for sustainable development — the
development of a questionnaire instrument utgors av en kvantitativ, empirisk studie.
Under senare ar har kompetensbegreppet uppmairksammats inom utbildning
for héllbar utveckling (Kramming, 2017; Mochizuki & Fadeeva, 2010;
Mogensen & Schnack, 2010; Rieckmann, 2012; Wesselink & Wals, 2011, Wiek,
Withycombe & Redman, 2011). Kompetenser har beskrivits som maélet med
undervisning f6r hallbar utveckling, men det begreppet har ocksa kritiserats pa
grund av sin vacklande teori (Mulder, 2017; Rieckmann, 2012). Trots detta it
kompetensbegreppet intressant som ett kunskapsbegtepp som vidgar
kunskapsforstaelsen till ndgot utdver dmneskunskaper (Nordin, 2012).

Eftersom instrument som mater lirarkompetens i relation till
implementering av UHU f6refaller saknas, utvecklades inom ramen f6r denna
studie ett nytt instrument (LUK, eng. TESDC). Flera kompetensmodeller har
sitt ursprung i OECD:s DeSeCo-projekt (Cebrian & Junyent, 2015; Knain,
2005; Mochizuki & Fadeeva, 2010; Rychen & Salganik, 2003). I DeSeCo:s



SUMMARY IN SWEDISH *

konceptualisering beskrivs kompetensbegreppet som holistiskt och integrerat,
och definitionen har ambitionen att omfatta begreppets hela komplexitet.
Utifran  Cebrian och Junyents (2015) ramverk baserat pid denna
konceptualisering anvinds kompetensaspekterna: gunskap (6 fragor), praktisk
formaga (7 tragor), etiska varden (7 frigor), attityder (4 frigor), kansior (2 frigor).
Enkiten besvarades av 183 ldrare (se tabell 5) vid en stbrre, svensk
gymnasieskola. Enkitfrigorna dterfinns pa svenska i bilaga B (Appendix B).

Genom explorativ faktoranalys identifierades fyra latenta faktorer: didaktik,
motivation, kapacitet och hinder, vilka kan tolkas som olika dimensioner av
lirarkompetenser och beredskap f6r att implementera UHU. Fragorna i vatje
faktor gjordes om till summavariabler och anvindes i bivariat analys med
bakgrundsvariablerna. Dessa visade inga signifikanta samband. Detta skulle
kunna tyda pa en gemensam skolkultur som ér starkare dn bakgrundsfaktorer
som alder, undervisningserfarenhet och dmnestillhorighet. Skolkulturen har
dock inte utvirderats i den hir studien.

Artikel VI, Focusing on moral literacy and normative competence in education for
sustainable development ir ett artikelmanus, som syftar till att inleda en syntetisering
av de fem genomférda studierna. Hir stills epistemiska och etiska dimensioner
i férgrunden eftersom de tidigare studierna visat att just dessa dimensioner kan
vara avgorande f6r hur UHU kan bedrivas i storre skala, ndgot som i sin tur
medfér noggranna 6verviganden av hur lirandeprocesser kan stottas.
Normativ kompetens understks som ett praktiskt-pedagogiskt begrepp. Tva
filosofer, Nancy Tuana och Linda Zagzebski ger olika bidrag i analysprocessen.
Deras moraliska litteracitet (Tuana, 2007) och moraliska teori med ett praktiskt
syfte (Zagzebski, 2013) riktar uppmirksamhet mot processer och relationer
som dr inblandade i att ha skil att tro nagot och att ha skil att inte avsta frin att
agera.

I en agent-baserad teori kring rationella val utgér individens inre och dess
processer det etiska fundamentet tillsammans med icke-etiska faktorer i
utvirderingen av det ritta valet, den ritta handlingen. Bittre vore att tala om ett
informerat lirande grundat i normativt tinkande och normativ kompetens. Med
en undervisning som fokuserar pd att eleverna utvecklar ett antal
kompetensaspekter snarare dn ldr in ett visst beteende kan utbildningen enligt
Kramming anses vara transformativ snarare 4n transmissiv (2017). Aven
Wesselink & Wals (2011) beskriver det transformativa lirandet som
kompetensbaserat, eftersom undervisningen domineras av deltagande och

dialog snarare dn kunskapsoverfoéring. Lirandet foreslds vara djupgiende och
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innebira ett deltagande fullt ut (Sterling, 2014). Eleverna fir mota sig sjilva som
aktorer med ansvar £or sin f6rmaga att delta i denna praktik.

Den etiska tendensen inom undervisning for hallbar utveckling (Ohman &
Ostman, 2008) har studerats genom undervisningens féljemeningar (Lundqvist
& Ostman); lirares selektiva undervisningstraditioner (Sund, 2008) samt etisk
kompetens (Osbeck, Franck, Lilja & Sporre, 2018). Det dr exempel pa nigra
teman inom UHU som fokuserar normativitet. I sin forskningséversikt av
kompetensforskningen inom UHU har Wiek, Withycombe & Redman (2011)
identifierat ett ramverk bestdende av fem nyckelkompetenser f6r att identifiera
komplexa hallbarhetsproblem och finna mdjliga 16sningar av desamma. I de
fyra forsta nyckelkompetenserna betonas ett kollektivt férhallningssitt till
systemtinkande kompetens, féregripande kompetens, normativ kompetens,
strategisk kompetens. Den femte kompetensaspekten ar mer generell och
omnimns som interpersonell kompetens. I Krammings svenska oversittning
betonas den processorienterade aspekten av kompetenserna genom
sammansittningar med tinkande i alla fyra kompetenser: systemtinkande,
framtidstinkande, virdetinkande och strategiskt tinkande (Kramming, 2017),
medan interpersonell f6rmaga Sversitts direkt. Foljande presentation
intresserar sig fér dimensioner av normativitet inom UHU och underséker hur
begreppet normativ kompetens kan férstas i denna kontext.

Utifran ett kritiskt realistiskt perspektiv dr var avsikt att teoretiskt tydliggéra
begreppet normativ kompetens for att bittre finga etisk kompetens £f6r hallbar
utveckling. Begreppen normativ kompetens och action readiness kan 6versittas
och hanteras som praktisk-pedagogiska begrepp och wutgéra de
kompetensaspekter som undervisning f6r hédllbar utveckling skulle kunna
resultera i. Den praktisk-pedagogiska fragan rér hur normativitet inom UHU
kan forstds pd ett kreativt sdtt sia att undervisningspraktiken inte verkar
indoktrinerande och inte heller hindras av omdéjligheten i ett hitta ett givet svar.

Metodologiskt dr denna forskning informerad av kritiskt holistiskt tinkande
med hemvist i praktisk filosofi och praktiska dimensioner av rationalitet.
Genom att folja det normativa innehallet identifieras virdeladdade premisser
och forskningsdesignen tar form. Som en praktisk-pedagogisk plattform tjinar
de etiska profiler som Franck (2018) identifierat i liroplanstext.

Kritisk analys i hinseende till epistemiskt och normativt rittfirdigande av
handlande inom den normativa domin som héallbarhetsundervisning utgdr, kan
ur ett filosofiskt pragmatiskt perspektiv presentera en kreativ analys av
normativitetsbegreppet. Ett klargbrande av normativitetsbegreppet i den
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pedagogiska praktiken och den normativa domiénen hallbar undervisning kan
stodja introduktionen av begreppet handlingsberedvillighet, action readiness,
(Grice & Franck, 2017), vilket avser 6verbrygga gapet mellan teori och praktik
inom UHU.

Analysprocessen bestar av ett undersékande av dimensioner av normativitet
inom UHU-litteratur och liroplaner som ett meningsskapande och praktiskt
fenomen (Wedgwood, 2007). Detta genomférs genom att identifiera
dimensionerna och undersdka vilka element som kopplas till begreppet £6r att
utveckla forstielsen av begreppet inom UHU, teoretiskt och praktiskt-
pedagogiskt. 1 analysen tillimpas Nancy Tuana’s (2007) begrepp moralisk
litteracitet, bestaende av tre komponenter: etisk kinslighet, etisk
rationaliseringsférmaga och etisk forestillningsférmaga.

Wiek m. fl. (2011) framhaller att hallbarhetskompetenserna sitts i spel med
grundliggande kompetenser som kritiskt tinkande. Ett holistiskt kritiskt
tinkande torde inkludera reflexivitet, att eleverna stiller frigor om sina egna
antaganden och inte avstar frn att ifrigasitta det forgivettagna. Den normativa
tendensen i ett holistiskt kritiskt tinkande omfattar ett ifrdgasdttande av
handlingar, varfér nagot utférs. Hir behover sakskil aberopas och handlingar
ges legitimitet. FOr att det kritiska tdnkandet ska anses vara holistiskt behéver
det innebidra langsiktighet vad giller konsekvenserna av de beslut som fattas
och de handlingar som utfors.

For att det ska fi en praktisk betydelse i den iscensatta undetrvisningen
behodver begreppet system-tinkande tas in i undervisningen som ett generellt
begrepp. System-tinkandet kan kopplas till studieobjektet, vad dr det som
studeras, vad det 4r som lirs in? Det blir ocksa intressant i forhallande till en
etisk kompetens en handlingsberedvillighet ska tolkas pd olika stadier i
utbildningssystemet. Genom att begrinsa system-fokus, kan man behélla
komplexiteten samtidigt géra det mojligt for eleverna att f6r halla sig till och se
sig sjilva som del av eller i relation till. Likasa tidsaspekten — framtidstdnkandet.
Det dr en aspekt som man férvintar sig 6kar ju hgre upp 1 utbildningssystemet
man kommer.

Den etiska kunskapen for héllbar utveckling férmedlas och utvecklas i
praktiken. Den normativa kompetens som eleverna forvintas utvecklas
behover saledes identifieras av eleven sjilv och definieras och verkstillas av
eleven. Det ligger 1 kompetensbegreppets struktur att dimensioner av handling
ska ges utrymme. Dirmed ér inte sagt att ett visst slags handlingar ska utforas i
instrumentell bemarkelse. Skolan kan och bor utveckla ett framtidstinkande, en
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tilltro och en férméga att tinka framit, tinka med normativitet om framtiden,
men elevens hillbarhetskompetens behdver demonstreras i, f6r och genom
utbildning £6r hallbar utveckling.

En normativ kompetens f6r héllbarhet demonstreras genom det empiriska
begreppet action readiness, vilket ytterst handlar om att inte avsta fran handling.
Denna handling ska inte forstas i en omedelbar och reducerad bemirkelse utan
omfattar normativa bedémningar, fragor, val och handlingar dér vad som ér ritt
och vilken ritt handling som dr ritt samt huruvida en ritt handling dr absolut
och allomfattande eller vilken grad av tillricklighet som krivs for att en ritt
handling ska fOrstids som ritt och effektiv ur ett hillbarhetsperspektiv. Det
vicker frigor om vad som ir kunskap, vad som ir analysenheten och vilka skil
som kan anses som epistemologiskt och normativt berittigade.

Diskussion och implikationer

I den empiriska studien av elevers personliga kunskapsteorier utgjordes de
statistiska analyserna i IBM SPSS version 21 av explorativ faktoranalys (EFA)
foljit av stegvis multipel regressionsanalys (MRA). Den explorativa
faktoranalysen handlar i férsta hand om att identifiera de underliggande
dimensionerna eller faktorerna som utgérs av den samvarians som finns mellan
de manifesta variablerna. Explorativ faktoranalys stéder en femfaktoriell
6sning: transdisciplindr kunskap, siker kunskap, snabb kunskap, kollaborativ kunskap,
enkel kunskap. Namngivandet av dimensionerna knyter an till de teoretiska
modellerna av Schommer, Hofetr och Pintrich m fl.

I en efterfoljande multipel regressionsanalys undersoktes korrelationen
mellan flera olika variabler. De fem faktorerna transformerades till
summavariabler och matades in i SPSS som oberoende variabler.
Bakgrundsfaktorerna, élder, programtillhérighet och kén, matades in som
dummyvariabler. Beroendevariabeln konstruerades av de utvirderingsfragor
som utgjorde del B i enkiten. Dessa gjordes om till en summavariabel. Genom
MRA framkommer vilka oberoende variabler som har en signifikant effekt pa
den beroende variabeln, vilken utgjordes av projektutvirderingen. Det visar sig
att Rollaborativ kunskap, transdisciplindr kunskap samt siker kunskap har direkt
paverkan pa den beroende variabeln som utgérs av elevernas utvirdering av
projektet Mat! I den sista modellen, nr 7, visar det sig att faktorn snabb kunskap
(elever med uppfattningen att kunskapen kommer till en snabbt eller inte alls),
samt bakgrundsvariabeln studieprogram naturvetenskap och teknik laddar negativt pa
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projektutvirderingen. Detta skulle kunna tyda pa att tron pé snabb kunskap har
en negativ effekt pa hur eleverna orienterar sig i en komplex
undervisningssituation om héllbar utveckling. Mingden arbete som krivs av
eleven dr férmodligen stérre pd grund av att liraren handleder elevens egna
initiativ och urval av kunskapsstoff. Resultatet skulle ocksa kunna tyda pi att
det inom de naturvetenskapliga/tekniska programmen férekommer en
kunskapssyn som frimjar en tro pa att du antingen kan eller inte kan ett imne,
t. ex. matematik. I de tidigare stegen av MRA, nir inte alla oberoende variabler
ingar, har konstillhorigheten man ocksé signifikans. Den férsvinner nir dnnu
fler variabler ingir. Sammanfattningsvis visar dock resultatet att de personliga
kunskapsteorierna och inte bakgrundsfaktorerna har stérst genomslag.

Nir det giller den andra forskningsfrigan om lirares UHU-kompetens visar
det sig att de olika kompetensaspekterna som byggde pad DeSeCo-ramverket
inte avspeglades i1 faktoranalysen. Istillet framtridde fyra dimensioner som
motsvarar de bakomliggande faktorer som péverkar hur lirarna svarar pa de 26
enkitfrigorna. En slutsats frin denna empiriska studie dr att de fyra faktorerna
skildrar lirares professionella UHU-kompetens, eftersom fridgorna tog avstamp
i ldrare uppfattningar kring UHU. Den dimension eller faktor som benimns
didaktik idr den storsta. Huruvida dessa manifesterade dimensioner ér
allméngiltica behéver undersdkas i yttetligare studier.

I vad man instrumentet lyckas finga begreppet undervisningskompetens £6r
lirande £6r héllbar utveckling kan diskuteras. Trots att antalet faktorer i analysen
empiriskt motiveras av fyra har analysen extraherat omriaden som kan definieras
som ett slags kompetens. Den interna konsistensen inom faktorerna ir
varierande, fran god till mattlig, vilket motiverar en acceptabel validitet och
reliabilitet i instrumentet. Resultatet visar att det finns ett slags sikerhet bland
personalen att undervisa i lirande f6r hallbar utveckling. Hir finns det
anledning att 6verviga om det finns andra signifikanta bakgrundsfaktorer som
behover inkluderas i ytterligare utveckling av instrumentet. En sddan faktor ar
skolkultur.

Nir det giller den tredje forskningsfrigan dr action readiness ett begrepp
som relaterar savil till individens kompetens i denna stund som f6r framtida
normativa situationer som kréiver ritt och tillricklig handling. Begreppet far i
Bernard Williams termer tolkas som ett tjockt begrepp genom sina world-guided
eller epistemiska dimensioner vilka i ndgon min korresponderar mot

representationer i vitlden som dr Sppna for en framtida virld, framtida
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utmaningar och framtida I6sningar. Normativ kompetens dr nédvindig for och
utvecklas genom handlingsdriven pedagogik.

Det hallbara undervisningsparadigmet omfattar f6rindringar mot holistiska,
systembaserade och integrerade férhallningssitt, enligt vilka eleverna férvintas
utveckla kompetensaspekter som framtidstinkande och systemtinkande
(Kramming, 2017; Rieckmann, 2012). Hir kan systemtinkande forstis som en
epistemisk ansats som, beroende pd sin skala, ramar in storre eller mindre
komplexa relationer. Framtidstinkande kan férutom det rent epistemiska dven
sdgas omfatta normativa dimensioner av hur saker borde vara och vad som
borde goras. For att undvika att elever moter en indoktrinerande UHU (Jickling,
1998) dr det av central betydelse att elevers frihet att definiera sitt
héllbarhetsproblem och bedéma vilken handling som dr méjlig virnas.

Det ramverk f6r kompetensaspekter £6r hillbar utveckling som Riekmann
(2019) ligger fram uttrycker en moralisk aspekt mer explicit, jAimfoért med t. ex.
Wiek et al. (2011, 2016). Som vigledning f6r undervisningspraktik och
liroplansutveckling forefaller Tuanas (2007) moraliska litteracitet vara relevant
att 6ppna upp for. Etisk sensitivitet, formaga att resonera etiskt och moralisk
forestillningsférmaéga dr de tre komponenter som utgdr ramverket. Tuana lyfter
fram att litteracitetsbegreppet dr ett komplext begrepp, och som kan beskrivas
som ett kontinuum. Elever kan alltsi utvecklas utefter detta kontinuum.
Dessutom menar Tuana att skolan kan utveckla moralisk litteracitet likaval som
matematisk litteracitet. I en konceptualisering av normativ kompetens som ett
integrerat och holistiskt begrepp inom UHU skulle begreppet delvis kunna
bygga pd Tuanas moraliska litteracitet dér etisk medvetenhet, kunskap, emotiva
och motivationsskapande aspekter behover analyseras ytterligare.

Till sist gérs foljande konklusioner. Forskning inom undervisning f6r hallbar
utveckling behéver utvecklas vidare bade empiriskt och teoretiskt. Nya begrepp
innebdr méjligheter till en ny kritisk blick och férindring. Méjligheter och
hinder med den transdisciplinira undervisningen inom UHU behéver utredas
vidare och med fler kreativa metoder. Kompetensbegreppet i sin mer dppna
och utvidgade konceptualisering dr flexibelt nog att finga hela clevens
kunskapspalett, dir praktisk och teoretisk kunskap omfamnas och dir eleven
utvecklar en tilltro till den egna férmagan att ta sig an héllbarhetsutmaningar,
och finner sivil empiriska som etiska skal till att handla.
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Appendix A. SEBTE questionnaire

/]

S, ; -
2} GOTEBORGS UNIVERSITET 5//) GLOBAL FORUM

yMVARLBEN
1 =7

Institutionen f6r didaktik och

pedagogisk profession

Marie Grice, doktorand Skolsparet: Var mat!
SEBTE 4 mars 2013

UPPFATTNINGAR oM KUNSKAP OCH
KUNSKAPSBILDNING - ELEVENKAT

Dina svar i denna enkit dr ett viktigt underlag for ett forskningsprojekt kring
hur elever ser pa kunskap. Tack f6r att du medverkar!

Sitt ETT kryss x 1 EN av rutorna till varje fraga for att markera din asikt. Hur
mycket haller du med om det som star? Inte alls? Markera da med kryss under
1, litet grand markera 2 osv upp till att du helt och hallet héller med: ”Ja,
absolut” Markera di med kryss under siffran 6.

(Six-point Likert scale)

Infel 2 3 4 5 6 Jq, Kan ej
alls d O QO 4O 4O 4 absolut Q bedoma

Del A. Dina tankar kring kunskap
1. Det som dr sant idag kommer att vara sant imorgon.
2. Teoretisk kunskap dr mer virdefull dn praktisk.
3. Larare skall fokusera pa sidant man vet sidkert och inte pa sadant som
forskarna dr oense om.
Min mesta kunskap far jag genom skolan.
Forskning ger kunskap jag kan lita pa.
Jag far kunskap genom att samarbeta med andra elever.
Mycket kunskap far jag utanfor skolarbetet.

® N us

Det dr en viktig kunskap att kunna séka och virdera information.
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9. Elever som forstir snabbt klarar sig bist i skolan.

10. Den kunskap jag far i skolan kan jag lita pa giller.

11.Det finns fridgor som experter inte har det ritta svaret pd.

12. Kunskap har ett eget virde i sig.

13.Den storsta visdomen 4r inte att ha svaret, men att veta hur du fir
svaret.

14.Det ir intressant att fundera pa frigor som experter inte dr eniga om.

15. Vissa personer har en medfddd f6rmiéga att ta till sig ny kunskap.

16.Om vetenskapsmin arbetar tillrdackligt hirt kan de hitta svaren till alla
fragor.

17.1 skolarbetet koncentrerar jag mig pa faktakunskaper.

18. Att arbeta med frigor som vi inte har mdjlighet att hitta ett entydigt
svar till 4r bortkastad tid.

19.Jag funderar ofta pd om det jag liser dr sant.

20. Att jobba en lingre tid med ett svirt problem l6nar sig bara f6r smarta
elever.

21.Jag lir mig bist nir jag arbetar i projekt med flera skolimnen.

22. Kunskap fir jag bist nir jag arbetar med ett skolimne i taget.

23.Jag forsker kombinera den kunskap jag far i olika skolimnen.

24. Kunskap som jag far i ett dmne har jag ofta nytta av i ett annat dmne.

25.De riktigt smarta eleverna behéver inte jobba hart f6r att lyckas i
skolan.

26.Det ir forvirrande att kombinera det jag redan vet om ett imne med
det som star i liroboken.

Del B. Ditt deltagande i Projektet Var mat!

1. Har du kunnat anvinda kunskaper frin fler dn ett skolimne i ditt
projekt?

2. Har projektet gett dig kunskap om méijligheten till hallbar utveckling
t6r samhillet?

3. Kommer du kunna ha nytta av det du lirt dig i projektet i andra kurser
pé ditt gymnasieprogram?

4. Har projektet vickt nya intressen eller idéer infor framtida studier och
yrkesliv?

5. Har projektet kints meningsfullt?
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Fyll i nagra uppgifter om dig sjdlv!
Kén:man O kvinna O Aldet: ooovviiil

Gymnasieprogram:

Kan du tinka dig att stilla upp pa en intervju £or att komplettera enkiten?
Skriv i sa fall namn och emailadress eller telefonnummer. Du ingar ddrmed i ett
lotteri med biobiljetter.

N A

Email/ Telefonnt: .o

Tack for att du har besvarat enkﬁten@
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Appendix B. TESDC questionnaire

(The six-point Likert scale from SEBTE was used)

1. Det dr viktigt att undervisa i och fér héllbar utveckling.

2. Larande £6r héllbar utveckling kriver speciella undervisningsmetodet.

3. I min undervisning fir eleverna kunskap om miljo.

4. I min undervisning fir eleverna mojlighet att utveckla omtanke om naturens
virden.

5. I min undervisning ges tillfillen till att underséka naturen i niromradet.

6. Eleverna lar sig hur méinniskan paverkar naturen i min undervisning.

7. Eleverna far moijlighet att anvinda ett undersékande arbetssitt lirandet for
héllbar utveckling.

8. Min undervisning goér det mojligt f6r eleverna att utveckla miljdmedvetenhet.
9. Min undervisning bidrar till att eleverna utvecklar handlingskompetens f6r
hallbar utveckling.

10. Eleverna far i undervisningen reflektera over sitt individuella ansvar for
hallbar utveckling.

11. Jag arbetar fOr att elever och lirare tillsammans ska reflektera over virt
gemensamma ansvar i hillbar utveckling.

12. Det dr viktigt att elevernas kéinslor for hallbar utveckling far utrymme i
undervisningen.

13. I min undervisning uppmuntras eleverna att virdesitta natur och miljo.

14. Min undervisning uppmuntrar eleverna till miljévanliga handlingar.

15. Eleverna far kunskap om milj6frigor i min undervisning,

16. T undervisning for hillbar utveckling samarbetar jag/vi med ett eller flera
andra dmnen.

17. Eleverna far mojlighet att sitta in sina faktakunskaper om natur och miljo i
ett storre sammanhang.

18. Det dr meningslost att ta upp hallbar utveckling i undervisningen.

19. Min rektor stéder mig i att undervisa for hallbar utveckling.

20. Det dr svart att hinna inkludera hallbar utveckling i min undervisning.

21. Jag kinner till goda exempel pa lirande f6r héllbar utveckling som jag kan
anvinda 1 min undervisning.

22. Jag har tillricklig med kunskaper om hallbar utveckling for att inkludera det
1 min undervisning,

23. Det dr svart att hitta bra metoder for att undervisa om héllbar utveckling.
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24. Lirande for hallbar utveckling ir ett begrepp som har getts plats 1 de
amnes/kursplaner som jag undervisar utifran.

25. Jag kinner till formuleringarna om hallbar utveckling i liroplanens inledande
kapitel.

26. Jag vill lira mig mer om ldrande £6r hallbar utveckling.

Bakgrundsfragor

Vilket ar ditt kon? kvinna [0 man [0  annat [
Vilken aldersgrupp tillh6r du?
19-29 4r [0 30-39 4r [0 40-49 4r[1 50-59 4r[1 60 ar eller over [J

Hur madnga ér har du undervisat?
1-5ar [ 6-104ar [0 11-19 arJ 20-29 arJ 30-39 ar [ 40 eller mer [

Vilket stadium undervisar du?

Gymnasiet [|  Hogstadiet [1 Mellanstadiet [ Lagstadiet inklusive
forskoleklass []

Annat stadium eller flera stadier[] ............

Vilken undervisningskategori stimmer bist pa dig? Sitt endast ETT kryss.
Naturvetenskapliga amnen: biologi, naturkunskap, miljokunskap, kemi, fysik,
teknik,  datakunskap och matematik [J

Sambhillsvetenskapliga amnen: samhillskunskap, geografi, religion och historia
0

Sprik: moderna sprak, engelska, svenska [

Yrkesimnen och estetiskt-praktiska dmnen: t.ex. sl6jd, bild, musik, hemkunskap
0

Annan kategori: lirare som undervisar inom tva eller flera imnesgrupper ovan:
0

Jag har ett uttalat intresse for miljéfragor:

JA [0 NEJ [

Jag ar engagerad i en miljéorganisation:

JA O NEJ [

Jag har deltagit i nigon miljoaktion, t ex demonstration:

JA O NEJ [

137
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Appendix C. Oral information to the
participants of TESDC

Lirarenkit — muntlig information i aulan till alla deltagare
Lirarenkit — Lirande f6r hallbar utveckling — Uddevalla gymnasieskola

Foljande enkit ingar i en studie om lirares forestillningar kring lirande f6r héllbar
utveckling. For att fa ett tillforlitligt resultat har det betydelse att du deltar.

Resultatredovisning, etik och sekretess

Undersokningens resultat kommer att anvindas f6r verksamhetens
kompetensutvecklingsarbete, publiceras i en vetenskaplig artikel samt redovisas pa
konferenser och seminarier. De medverkande deltar anonymt och det kommer inte vara
moijligt att identifiera enskilda personer.

Insamlade data kommer endast att anvindas inom projektet och kommer sédledes inte att
anvindas i andra sammanhang. Materialet kommer att férvaras pa ett saidant sitt att
ingen otillbotlig utanfor projektet kan fa tillgéng till det.

Medverkan i studien ar frivillig

Ansvariga for enkitstudien:

Marie Grice, Uddevalla gymnasieskola

Anna Mogren, Den Globala Skolan vid Universitet och Hégskolerddet.

Helene Grantz, Uddevalla kommun
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equations in Sweden and China: What is made possible to
learn? G6teborg 2008

263. GUNILLA GRANATH Miida makter!
Utvecklingssamtal och loggbicker som disciplineringstekniker.
Goteborg 2008

264. KARIN GRAHN ' Flickor och pojkar i idrottens
liromedel. Konstruktioner av genus i
ungdomstrinarutbildningen. Géteborg 2008.

265. PER-OLOF BENTLEY Mathematics Teachers and
Their Conceptual Models. A New Field of Research.
Goteborg 2008

266. SUSANNE GUSTAVSSON  Motstind och mening.
Innebird i blivande lirares seminariesamtal. Goteborg 2008

267. ANITA MATTSSON  Flexibel utbildning i
praktiken. En fallstudie av pedagogiska processer i en
distansutbildning med en dppen design for samarbetslirande.
Géteborg 2008

268. ANETTE EMILSON Det nskvdrda barnet.
Fostran uttryckt i vardagliga # jkationshandli
mellan lirare och barn i forskolan. Goteborg 2008

269. ALLI KLAPP LEKHOLM Grades and grade
assignment: effects of student and school charachterisites.
Goteborg 2008

270. ELISABETH BJORKLUND A eriivra
litteracitet. Smd barns kommunikativa moten med berattande,
bilder, text och tecken i forskolan. Géteborg 2008

271. EVANYBERG O livets kontinnitet. Undervisning
och lirande om véxters och djurs livscykler - en fallstudie i
arskurs 5. Goteborg 2008

272. CANCELLED

273. ANITA NORLUND Kritisk sakprosaldsning i
gymnasieskolan. Didaktiska perspektiv pa lirobicker, lirare
och nationella prov. Géteborg 2009

274. AGNETA SIMEONSDOTTER SVENSSON
Den pedagogiska samlingen i forskoleklasen. Barns olika sdtt
att erfara och hantera svirigheter. Goteborg 2009

275. ANITA ERIKSSON O teori och praktik i

lararutbildningen. En etnografisk och diskursanalytisk studie.
Goteborg 2009

276. MARIA HJALMARSSON  Lararprofessionens
genusordning. En studie av larares uppfattningar om
arbetsuppgifler, kompetens och forvantningar. Géteborg

277. ANNE DRAGEMARK OSCARSON' Se/f
Assessement of Writing in Learning English as a Foreign
Langnage. A Study at the Upper Secondary School Level.
Goteborg 2009

278. ANNIKA LANTZ-ANDERSSON  Framing in
Educational Practices. Learning Activity, Digital Technology
and the Logic of Sitnated Action. Géteborg 2009

279. RAUNI KARLSSON  Demokratiska virden i
forskolebarns vardag. Goteborg 2009

280. ELISABETH FRANK Ldsformdgan bland 9-10-
dringar. Betydelsen av skolklimat, bem- och skolsamverkan,
lararkompetens och elevers hembakgrund. Géteborg 2009

281. MONICA JOHANSSON _Anpassning och
motstand. En etnografisk studie av gymnasieelevers
institutionella identitetsskapande. Géteborg 2009

282. MONA NILSEN ' Food for Thought. Communication
and the transformation of work experience in web-based in-
service training. Géteborg 2009

283. INGA WERNERSSON (RED) Genus i forskola

Goteborg 2009

284. SONJA SHERIDAN, INGRID PRAMLING
SAMUELSSON & EVA JOHANSSON (RED) Barns
tidiga lirande. En tvdrsnittsstudie om forskolan som miljd for
barns lirande. GSteborg 2009

285. MARIE HJALMARSSON  Lugjalitet och motstind -
anstilldas agerande i ett foranderligt hemtjianstarbete.
Géteborg 2009.



286. ANETTE OLIN Skolans motespraktik - en studie
om skolutveckling genom yrkesverksammas forstielse.
Géteborg 2009

287. MIRELLA FORSBERG AHLCRONA
Handdockans kommunikativa potential som medierande
redskap i forskolan. Géteborg 2009

288. CLAS OLANDER  Towards an interlanguage of
biological evolution: Exploring students” talk and writing as
an arena for sense-making. Géteborg 2010
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289. PETER HASSELSKOG S/jdlirares
Jorballningssdtt i undervisningen. Géteborg 2010

290. HILLEVI PRELL Promoting dietary change.
Intervening in school and recognizing health messages in
commercials. Goteborg 2010

291. DAVOUD MASOUMI Quality Within E-learning
in a Cultural Context. The case of Iran. G6teborg 2010

292. YLVA ODENBRING Kramar, kategoriseringar och
bjdlpfroknar. Konskonstruktioner i interaktion i forskola,
Jorskoleklass och skolir ett. Goteborg 2010

293. ANGELIKA KULLBERG What is taught and
what is learned. Professional insights gained and shared by
teachers of mathematics. Géteborg 2010

294. TORGEIR ALVESTAD Barnehagens relasjonelle
verden - sma barn som kompetente aktorer i produfktive
Sforhandlinger. Géteborg 2010

295. SYLVI VIGMO New spaces for Langnage 1 earning.
A study of student interaction in media production in English.
Géteborg 2010

296. CAROLINE RUNESDOTTER [ ofakt med tiden?
Folkhigskolorna i ett forinderligt falt. Géteborg 2010

297. BIRGITTA KULLBERG E etnografisk studie i en
thailindsk grundskola pé en 6 i sodra Thailand. 1 sokandet
efter en framtid da nuet har nog av sitt. Géteborg 2010

298. GUSTAV LYMER The work of critique in
architectural education. Géteborg 2010

299. ANETTE HELLMAN Kan Batman vara rosa?
Farbandlingar om pojkighet och normalitet pa en forskola.
Géteborg 2010

300. ANNIKA BERGVIKEN-RENSFELDT
Opening higher education. Discursive transformations of
distance and bigher education government. Goteborg 2010

301. GETAHUN YACOB ABRAHAM  Education for
Democracy? Life Orientation: Lessons on Leadership
Qualities and V' oting in South African Comprehensive
Schools. Géteborg 2010

302. LENA SJOBERG Bist i klassen? Lirare och elever i
svenska och enropeiska policytexter. Goteborg 2011

303. ANNA POST Nordic stakeholders and sustainable
catering. G6teborg 2011

304. CECILIA KILHAMN Making Sense of Negative
Numbers. Géteborg 2011

305. ALLAN SVENSSON (RED) Ussiirdering Genom
Uppfoljning. Longitudinell individforskning under ett
halvsekel. Géteborg 2011

306. NADJA CARLSSON [ kamp med skriftsprifket.
Vnxcenstuderande med lis- och skrivsvarigheter i ett
livsvarldsperspektiv. Goteborg 2011

307. AUD TORILL MELAND _Ansvar for egen lering.
Intensjoner og realiteter ved en norsk videregdende skole.
Géteborg 2011

308. EVA NYBERG Folkbildning for demokrati.
Colombianska kvinnors perspektiv pa kunskap som
forindringskraft. Goteborg 2011

309. SUSANNE THULIN  Ladrares tal och barns
myfikenhet. Kommunikation om naturvetenskapliga inneball i
forskolan. Goéteborg 2011

310. LENA FRIDLUND Interkulturell undervisning —
ett pedagogiskt dilemma. Talet om undervisning i svenska som
andrasprifk och i forberedelseklass. Géteborg 2011

311. TARJA ALATALO Skicklig lis- och
skrivundervisning i ak 1-3. Om lirares mdjligheter och hinder.
Goéteborg 2011

312. LISE-LOTTE BJERVAS Samtal om barn och
pedagogisk dok jon som bedimningspraktik i
Jorskolan. En diskursanalys. Géteborg 2011

313. ASE HANSSON _Ausuar fir matematiklirande.
Effekter av undervisningsansvar i det flersprikiga
klassrummet. Goteborg 2011

314. MARIA REIS _A# ordna, frin ordning till ordning.
Yngre forskolebarns matematiserande. Goteborg 2011

315. BENIAMIN KNUTSSON ' Curriculum in the Era
of Global Development — Historical 1egacies and
Contemporary Approaches. Goteborg 2011

316. EVA WEST Undervisning och lirande i
naturvetenskap. Elevers lirande i relation till en
Jorskningsbaserad undervisning om ljud, hirsel och halsa.
Goteborg 2011

317. SIGNILD RISENFORS  Gymnasienngdomars
livstolkande. G6teborg 2011

318. EVA JOHANSSON & DONNA
BERTHELSEN (Ed.) Spaces for Solidarity and
Individualism in Educational Contexts. Géteborg 2012

319. ALASTAIR HENRY L3 Motivation. Géteborg
2012

320. ANN PARINDER  Ungdomars matval —
erfarenheter, visioner och miljoargument i eget hushall.
Géteborg 2012

321. ANNE KULTTI Flersprikiga barn i forskolan:
Villkor for deltagande och lirande. Gteborg 2012




322. BO-LENNART EKSTROM Kontroversen om
DAMP. En kontroversstudie av vetenskapligt griinsarbete och
dversatining mellan olika kunskapsparadigm. Goteborg
2012

323. MUN LING LO Variation Theory and the
Improvement of Teaching and Learning. Géteborg 2012

324. ULLA ANDREN  Selfawareness and self-knowledge
in professions. Something we are or a skill we learn.
Goteborg 2012

325. KERSTIN SIGNERT Variation och invarians i
Maria Montessoris sinnestranande materiel. Goteborg 2012

326. INGEMAR GERRBO Idén om en skola for alla
och specialpedagogisk organisering i praktiken. Géteborg
2012

327. PATRIK LILJA Contextualizing inquiry.
Negotiations of tasks, tools and actions in an upper secondary
classroom. Goteborg 2012

328. STEFAN JOHANSSON  On the 1V alidity of
Reading Assessments: Relationships Between Teacher
Judgements, External Tests and Pupil Self-assessments.
Géteborg 2013

329. STEFAN PETTERSSON Nuzrition in Olympic
Combat Sports. Elite athletes’ dietary intake, hydration status
and excperiences of weight regulation. Géteborg 2013

330. LINDA BRADLEY  Language learning and
technology — student activities in web-based environments.
Géteborg 2013

331. KALLE JONASSON Sport Has Never Been
Modern. G6teborg 2013

332. MONICA HARALDSSON STRANG Yngre
elevers lirande om natur. En studie av kommmunikation om
modeller i institutionella kontexter. Géteborg 2013

333. ANN VALENTIN KVIST Immigrant Groups and
Cognitive Tests — 1V alidity Issues in Relation to 1 ocational
Training. Géteborg 2013

334. ULRIKA BENNERSTEDT Knowledge at play.
Studies of games as members’ matters. Géteborg 2013

335. EVA ARLEMALM-HAGSER  Engagerade i
vérldens bésta? Larande for hallbarbet i forskolan.
Géteborg 2013

336. ANNA-KARIN WYNDHAMN  Tiinka fritt,
tanka ritt. En studie om virdedverforing och kritiskt
tankande i gymnasieskolans undervisning. Géteborg 2013

337. LENA TYREN "7 fir ju inte riktigt
forutséttningarna for att genomfora det som vi vill.” En studie
om lirares mgjligheter och hinder till forandring och forbattring
i praktiken. Goteborg 2013
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338. ANNIKA LILJA Fortroendefulla relationer mellan
lirare och elev. Goteborg 2013

339. MAGNUS LEVINSSON  Evidens och existens.
Evidensbaserad undervisning i [juset av lirares erfarenbeter.
Géteborg 2013

340. ANNELI SCHWARTZ Pedagogik, plats och
prestationer. En etnografisk studie om en skola i fororten.
Géteborg 2013

341. ELISABET OHRN och LISBETH LUNDAHL
(red) Kon och karridr i akademin. En studie inom det
utbildningsvetenskapliga falter. Géteborg 2013

342. RICHARD BALDWIN  Changing practice by
reform. The recontextualisation of the Bologna process in
teacher edncation. Géteborg 2013

343. AGNETA JONSSON At skapa laroplan for de
_yngsta barnen i forskolan. Barns perspektiv och nuets
didaktik. G6teborg 2013

344. MARIA MAGNUSSON ' Skylta med kunskap. En
studie av hur barn urskiljer grafiska symboler i hem och
Jorskola. Géteborg 2013

345. ANNA-LENA LILLIESTAM _Aktir och struktur
7 historieundervisning. Om utveckling av elevers historiska
resonerande. Géteborg 2013

346. KRISTOFFER LARSSON  Kritiskt tinkande i
grundskolans samhallskunskap. En fenomenografisk studie
om manifesterat kritiskt tankande i samballskunskap hos

elever i drskurs 9. Géteborg 2013

347. INGA WERNERSSON och INGEMAR
GERRBO (red) Differentieringens janunsansikte. En
antologi fran Institutionen for pedagogik och specialpedagogike
vid Gateborgs universiter. Géteborg 2013

348. LILL LANGELOTZ Vad gir en skicklig lirare?

En studie om kollegial handledning som utvecklingspraktik.
Géteborg 2014

349. STEINGERDUR OLAFSDOTTIR  Television
and food in the lives of young children. G6teborg 2014

350. ANNA-CARIN RAMSTEN  Kunskaper som
bygade folkhemmet. En fallstudie av forutsittningar for lirande
vid teknikskiften inom processindustrin. Géteborg 2014

351. ANNA-CARIN BREDMAR  Ladrares arbetsglidje.
Betydelsen av emotionell nirvaro i det pedagogiska arbetet.
Géteborg 2014

352. ZAHRA BAYATI "den Andre” i lirarntbildningen.
En studie om den rasifierade svenska studentens villkor i
globaliseringens tid. Goteborg 2014

353 ANDERS EKLOF Pryject work, independence and
critical thinking. Géteborg 2014

354 EVA WENNAS BRANTE Mite med multimodalt
material. Vilken roll spelar dyslexi for uppfattandet av text
och bild? Goteborg 2014

355 MAGNUS FERRY Idrottsprofilerad ntbildning — i
spdren av en avreglerad skola. Gteborg 2014




356 CECILIA THORSEN  Dimensionality and Predictive
validity of school grades: The relative influence of cognitive and
socialbehavioral aspects. Goteborg 2014

357 ANN-MARIE ERIKSSON  Formulating
kenowledge. Engaging with issues of sustainable development
through academic writing in engineering education.
Goteborg 2014

358 PAR RYLANDER  Trinares makt iver spelare i
lagidrotter: Sett ur French och Ravens maktbasteor:.
Goéteborg 2014

359 PERNILLA ANDERSSON VARGA
Skrivundervisning i gymnasieskolan. Svenskdnmets roll i den
sociala reproduktionen. Goteborg 2014

360 GUNNAR HYLTEGREN Vagbhet och vanmakt
- 20 dr med kunskapskrav i den svenska skolan.
Géteborg 2014

361 MARIE HEDBERG Idrotten satter agendan.
En studie av Riksidrottsgymnasietranares handlande utifrin
sitt dubbla uppdrag. Géteborg 2014

362 KARI-ANNE JORGENSEN What is going on out
there? - What does it mean for children's experiences when the
Fkindergarten is moving their everyday activities into the nature -
landscapes and its places? Goteborg 2014

363 ELISABET OHRN och ANN-SOFIE HOLM
(red) At hckas i skolan. Om skolprestationer och kin i
olika undervisningspraktiker. Goteborg 2014

364 ILONA RINNE Pedagogisk takt i betygssamtal.
En [ Jogisk her sk studie av gymnasielarares och
elevers forstaelse av betyg. Géteborg 2014

365 MIRANDA ROCKSEN Reasoning in a Science
Classroom. Géteborg 2015

366 ANN-CHARLOTTE BIVALL Helpdesking:
Knowing and learning in IT support practices.
Géteborg 2015

367 BIRGITTA BERNE Naturvetenskap niiter etik. En
FKlassrumsstndie av elevers diskussioner om samhallsfragor
relaterade till bioteknik. Géteborg 2015

368 AIRI BIGSTEN Fostran i forskolan.
Géteborg 2015

369 MARITA CRONQVIST Yrkesetik i lirarutbildning
- en balanskonst. Géteborg 2015

370 MARITA LUNDSTROM Firskolebarns strivanden
att kommunicera matematik. Goteborg 2015

371 KRISTINA LANA Maks, kin och diskurser.
En etnografisk studie om elevers aktirsskap och
positioneringar i undervisningen. Goteborg 2015

372 MONICA NYVALLER Pedagogisk utveckling
genom kollegial granskning: Fallet Idrande Besok utifrin
aktir-natverksteori. Goteborg 2015

373 GLENN OVREVIK KJERLAND

A lare & undervise i kroppsoving. Design for utvikling
av teoribasert undervisning og Rritisk refleksjon i
Fkroppsovingslarerntdanningen. Géteborg 2015

374 CATARINA ECONOMOU [ svenska tvi vigar

jag prata mer och si”. En didaktisk studie om sk
svenska som andrasprak. Goteborg 2015

375 ANDREAS OTTEMO Kin, kropp, begar och
teknik: Passion och instrumentalitet pa tvi tekniska
hagskoleprogram. Géteborg 2015

376 SHRUTI TANEJA JOHANSSON  _Autism-in-
context. An investigation of schooling of children with a
diagnosis of antism in urban India. Géteborg 2015

377 JAANA NEHEZ Rektorers praktiker i mite med
utvecklingsarbete. Mdjligheter och binder for planerad
forindring. Géteborg 2015

378 OSA LUNDBERG Mind the Gap — Ethnography
about cultural reproduction of difference and disadvantage in
urban education. Géteborg 2015

379 KARIN LAGER I spanningsfiltet mellan kontroll
och utveckling. En policystudie av systematiskt kvalitetsarbete i
kommunen, forskolan och fritidshemmet. Géteborg 2015

380 MIKAELA ABERG  Doing Project Work.
The Interactional Organization of Tasks, Resources, and
Instructions. Goteborg 2015

381 ANN-LOUISE LJUNGBLAD Tak? och hallning
- en relationell studie om det oberikneliga i matematik-
undervisningen. Géteborg 2016

382 LINN HAMAN  Extrem jakt pa hilsa. En
explorativ studie om ortorexia nervosa. Géteborg 2016

383 EVA OLSSON O the impact of extramural English
and CLIL on productive vocabulary.
Goéteborg 2016

384 JENNIE SIVENBRING [ den betraktades dgon.
Ungdomar om bedomning i skolan. Goteborg 2016

385 PERNILLA LAGERLOF Musical play. Children
interacting with and around music technology.
Goéteborg 2016

386 SUSANNE MECKBACH Medstarcoacherna. Att
bli, vara och utvecklas som tranare inom svensk elitfotboll.
Géteborg 2016

387 LISBETH GYLLANDER TORKILDSEN
Bedimning som gemensam angeliigenbet — enfelt i retoriken,
svdrare i praktifken. Elevers och larares forstielse och
erfarenheter. Goteborg 2016

388 cancelled

389 PERNILLA HEDSTROM Hiilsocoach i skolan.
En utvirderande fallstudie av en halsofriamjande intervention.
Géteborg 2016
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390 JONNA LARSSON ' Nar fysik blir liromride
i forskolan. Géteborg 2016

391 EVA M JOHANSSON  Det motsiigelsefulla
bedomningsuppdraget. En etnografisk studie om bedomning i
Jorskolekontext. Goteborg 2016

392 MADELEINE LOWING  Diamant — diagnoser i
tik. Ett kartliggningsmaterial baserat pa didaktisk
dmmesanalys. Géteborg 2016

393 JAN BLOMGREN Der svarfingade motivationen:
elever i en digitaliserad larmiljo. Géteborg 2016

394 DAVID CARLSSON Vad dr religionslirar-
kunskap? En diskursanalys av trepartssamtal i
lararutbildningen. Géteborg 2017

395 EMMA EDSTRAND  Learning to reason in
environmental education: Digital tools, access points to
kenowledge and science literacy. Géteborg 2017

396 KATHARINA DAHLBACK Svenskdnmets
estetiska dimensioner - - i klassrum, kursplaner och lirares
uppfatningar. Géteborg 2017

397 K GABRIELLA THORELL Framit marsch! —
Ridlirarrollen frin ditid till samtid med perspektiv pi
Sframtid. Goteborg 2017

398 RIMMA NYMAN  Interest and Engagement:
Perspectives on Mathematics in the Classroom.
Géteborg 2017

399 ANNIKA HELLMAN  Visuella nijlighetsrum.
Gymmnasieelevers subjektsskapande i bild och
medienndervisning. Goteborg 2017

400 OLA STRANDLER  Performativa lirarpraktiker.
Géteborg 2017

401 AIMEE HALEY  Geographical Mobility of the
Tertiary Educated — Perspectives from Education and Social
Space. Goteborg 2017

402 MALIN SVENSSON  Hoppet om en framtidsplats.
Asylsokande barn i den svenska skolan. Géteborg 2017

403 CATARINA ANDISHMAND  Fritidshem eller
servicehem? En etnografisk studie av fritidshem i tre
socioekonomiskt skilda omraden. G6teborg 2017

404 MONICA VIKNER STAFBERG O
lararblivande. En livsvirldsfenomenologisk studie av
bildningsgangar in i liraryrket. Goteborg 2017

405 ANGELICA SIMONSSON' Sexualitet i
Fklassr Sprikundervisning, elevsubjektivitet och
heteronormativitet. Goteborg 2017

406 ELIAS JOHANNESSON  The Dynamic
Development of Cognitive and Soci jonal Traits and
Their Effects on School Grades and Risk of Unemployment.
Goéteborg 2017

407 EVA BORGFELDT "Det kan vara svirt att
Jorklara pa rader”. Perspektiv pi analys och bedommning av
multimodal textproduktion i arskurs 3. Goteborg 2017

408 GERALDINE FAUVILLE Digital technologies as
support for learning about the marine environment. Steps
toward ocean literacy. Géteborg 2018

409 CHARLOTT SELLBERG Training to become a
master mariner in a siy ~based envir :

The instructors’ contributions to professional learning.
Goéteborg 2018

410 TUULA MAUNULA  Students’ and Teachers’ Jointly
Constituted Learning Opportunities. The Case of Linear
Equations. Géteborg 2018

411 EMMALEE GISSLEVIK' Education for
Sustainable Food Consumption in Home and Consumer
Studies. Géteborg 2018

412 FREDRIK ZIMMERMAN  Det tillitande och det
begriinsande. En studie om pojkars syn pa studier och
ungdomars normer kring maskuliniter. Géteborg 2018

413 CHRISTER MATTSSON  Exctremisten i
klassrummet. Perspektiv pa skolans forvintade ansvar att
Jorbindra framtida terrorism. G6teborg 2018

414 HELENA WALLSTROM  Gymnasielirares
mentorshandlingar. En verksambetsteoretisk studie om
larararbete i forindring. Géteborg 2018

415 LENA ECKERHOLM Ldrarperspektiv pi
lasforstaelse. En intervjustudie om undervisning i arskurs 4-6.
Goéteborg 2018

416 CHRISTOPHER HOLMBERG Food, body
weight, and health among adolescents in the digital age:
Abn excplorative study from a health promotion perspective.
Géteborg 2018

417 MAGNUS KARLSSON  Moraliskt arbete i
Jorskolan. Regler och moralisk ordning i barn-barn och vuxen-
barn interaktion. Géteborg 2018

418 ANDREAS FROBERG  Physical Activity among
Adolescents in a Swedish Multicultural Area. An
Empowerment-Based Health Promotion School Intervention.
Goteborg 2018

419 EWA SKANTZ ABERG  Children’s collaborative
technology-mediated story making. Instructional ch s in
early childhood education. Géteborg 2018

420 PER NORDEN  Regnbigsungar: Familj, nthildning,
Jfritid. Géteborg 2018

421 JENNY RENDAHL Vews och vad kan man lita
pa? Ungdomars forhallningssatt till budskap onr mat och
atande utifran ett forskarinitierat rollspel. Goteborg 2018

422 MARTINA WYSZYNSKA JOHANSSON
Student experience of vocational becoming in upper secondary
vocational education and training. Navigating by feedback.
Goteborg 2018

423 MALIN NILSEN  Barns och lirares aktiviteter nred
datorplattor och appar i forskolan. Goteborg 2018



424 LINDA BORGER Investigating and V alidating
Spoken Interactional Competence — Rater Perspectives on a
Swedish National Test of English. G6teborg 2018

425 ANNA-MARIA FJELLMAN  School choice, space
and the geography of marketization — Analyses of educational
restructuring in upper secondary edncation in Sweden.
Goteborg 2019

426 ANNELI BERGNELL Med kroppen som
illustration: Hur forskolebarn prat-skapar naturvetenskap
med bjalp av multimodala och kroppsforankrade forklaringar.
Géteborg 2019

427 ANNE SOLLI Handling socio-scientific controversy:
Students’ reasoning throngh digital inquiry. Géteborg 2019

428 MARTIN GOTHBERG Interacting - coordinating
text understanding in a student theatre production.
Géteborg 2019

429 SUSANNE STROMBERG JAMSVI Unpacking
dominant disconrses in higher education langnage policy.
Géteborg 2019

430 KURT WICKE Ldrobicker, demokrati och
medborgaskap. Konstruktioner i larobicker i
sambillskunskap for gymnasiet. Géteborg 2019

431 KATARINA SAMUELSSON  Teachers’ Work in
Times of Restructuring. On Contextual Influences for
Collegiality and Professionality. Goteborg 2019

432 HELENE BERGENTOFT Lirande av
rorelseformidga i idrott och halsa ur ett praktikutvecklande
perspektiv. Géteborg 2019

433 JANNA MEYER-BEINING _Assessing writers,
assessing writing: a dialogical study of grade delivery in Swedish
bigher education. Géteborg 2019

434 DAN FRANSSON ' Game demands and fatigne
profiles in elite foothall — an individnal approach -Implications
of training and recovery strategies. Géteborg 2019

435 ELIN ARVIDSON  Physiological responses to acute
physical and psychosocial stress — relation to aerobic capacity
and exercise training. Géteborg 2019

436 SUSANNE STAF Skriva historia —
literacyforvintningar och elevtexter i historieqmnet pa mellan-
och hogstadiet. Géteborg 2019

437 VERONICA SULAU Vad hinder i lirares
kollegiala samtalspraktik? En studie av mitet mellan en
nationell kompetensutvecklingsinsats och en lokal
Sfortbildningspraktik. Goéteborg 2019

438 MARIA OHLIN How to Matke Bicycling Safer —
Identification and Pr
Biyclists. Goteborg 2019

of Serious Injuries among

439 LINUS JONSSON _A#n empowerment-based school
physical activity intervention with adolescents in a
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Education for sustainable development is an educational response to urgent
challenges within our ecological, economic, and social systems, such
as climate change, natural resource depletion, poverty, and pandemics.
Transnational organizations call for education to transform and take the
lead in these global concerns. The transformation of education, society, and
the individual poses epistemic as well as ethical questions.

The aim of this thesis is based on three concerns about education for
sustainable development (ESD) and about transdisciplinary education
specifically, but it raises issues relevant to practical pedagogical work and
educational research in general. First, a concern is how students’ epistemic
beliefs (theories about knowledge and knowing) might impact how students
orient themselves in transdisciplinary ESD. A second concern is what ESD
competences teachers who aim to implement ESD may require. A third
concern is related to ethical competence and how to approach the notion of
action in ESD without indoctrination. A few new concepts are introduced
as a supplement to and critique of action competence. Innovative educative
moments are approached theoretically, exploring the learning-teaching nexus
through moral literacy, action readiness and normative competence.
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