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The aim of this article is to present a case study in the field of ESD for Received 9 July 2021
in-service teachers training conducted in a Swiss primary school . A Accepted 18 September
Discursive Community of Interdisciplinary Practices (DCIP) has been cre- 2022

ated including researchers, teachers, and a pedagogical advisor in the KEYWORDS

context of ESD, focusing on the topic of chocolate. In this article, we Education for sustainable
discuss how the DCIP helped teachers to develop competencies in the development;

field of ESD. Furthermore, we see how teacher training could lead to a  collaborative research;
transformation of teachers’ practices, moving from a normative education primary school;

to a more reflexive one. We present the collaborative research and its pro'ﬂedm'lsow"”g
theoretical context. The analysis of focus group discussions evidenced inr:te;dcisgp?%;rity

an evolution of ESD teachers’ points of view. The analysis of the teachers’

comments highlights the potential of the methods implemented to help

teachers to enter into the process of conceptualizing knowledge in terms

of ESD.

1. Introduction

This article reports on the results from the implementation of a Discursive Community of
Interdisciplinary Practices (DCIP)! in the field of Education for Sustainable Development (ESD)2.
The main goal of this community was to study the reflection tools supporting investigation
used by teachers to work on and grasp complex social objects and situations. In addition, the
community aimed to create and test a new teaching approach to help a team of in-service
primary school teachers to develop their pupils’ abilities in order to comply with the require-
ments of the ESD curriculum. There, teaching ESD in an emancipatory instructional and social-
ization perspective (infra, right side of the Figure 1) is a new approach for teachers (Roy &
Gremaud. 2017). The implementation of this DCIP is part of a project® conducted in a Swiss
primary school. Fifteen teachers*, four researchers from the Universities of Education in Geneva,
Lausanne and Fribourg as well as a pedagogical advisor were involved in this community.
The main challenge of the DCIP was to engage teachers in an interdisciplinary problem-solving
approach in the field of ESD. In this article, we discuss how teacher training® can transform
teachers’ practices®, moving from normative education to reflexive education with the goal of
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4) ESD with a scientist approach 1) ESD as empowering instruction
(replicative instruction) (scientific rationalism)

Priority goals: disciplinary (direct Priority goals: disciplinary
transmission of knowledge) Knowledge status: constructed and

Knowledge status: undeniable/
unquestionable
Role of school disciplines: resources

evolving
Role of school disciplines: resources
to adress and clarify issues related

uonanaysuy.

to explain or adress issues related to ESD to ESD
Learnin targets: the knowledge remains Learnin targets: conceptual knowledge,
unconnected know-hows, and life skills
Preferred training devices: knowledge Preferred training devices: problematisation,
transmitted without clarfication of the interdisciplinary approach, contextualisation,
implicit argumentative debates

< Normative. Reflexive- >
3) ESD as an activist approach 2) ESD as empowering socialization
(instrumentalist and utilitarian) (axiological approach)
Priority goals: extra-curricular (out of school) Priority goals: citizen-oriented

Knowledge status: constructive and evolutive
Role of school disciplines: resources for reflection
on ethical issues related to ESD problem
Learnin targets: attitudes, behaviours, values,

Knowledge status: undeniable/
unquestionable (if available)

Role of school disciplines: resources for
valuing attitudes, behaviours or values

uonpzipI20s.

from external stakeholder groups and cross-sectional thinking modes (creative,
Learning targets: attitudes, behviours and critical, reflexive, etc.)
values Preferred training devices: ethical debate

Preferred training devices: projects are
imposed (with or without concrete actions)

Figure 1. Four possible theoretical configurations of the relationship between school disciplines and ESD issues, adapted
from Roy and Gremaud (2017, p. 104). This figure provides the background for possible approaches to teaching ESD (cf.
supra).

fostering empowerment. We also describe the implementation of the collaborative research
project and present its theoretical foundations. An analysis of (ante and post) focus group dis-
cussions reveals how the teachers’ practices changed with regard to ESD.

1.1. Challenges associated with ESD

During the last decades, ‘Educations a...7 have been developed to fulfil the social needs
(Hagglund and Pramling-Samuelsson 2009) put forward by the United Nations Educational,
Scientific and Cultural Organization (ONU 2002, UNESCO 2014) and embedded in the curricula
of many school systems Lebrun etal. 2019, Audigier 2015). In the Swiss curriculum, ESD is
defined as a cross-curricular domain of education and is described as ‘socially, economically
and environmentally interdependent’ (Conférence Intercantonale de I'Instruction Publique de la
Suisse romande et du Tessin 2003). In an analysis of the ‘Educations a... concept, Audigier
(2015) explains that school has to give ‘priority to knowledge that is oriented towards
decision-making and action, towards developing attitudes and social behaviours, which is
expressed by the term competencies. He explains that ‘knowledge, know-hows, attitudes, proj-
ects, actions... are a ‘reality’ in a situation (...) [and] the social situations experienced by indi-
viduals, groups, citizens are not related to disciplines’ (2001 in Audigier 2015, p. 10). However,
he also points out the necessity of finding new ways of harnessing school subjects in the
context of ESD. Indeed, ESD ‘requires the creation of a conceptual framework that allows indi-
viduals to read about and understand phenomena occurring across the world’ (Diemer and



ENVIRONMENTAL EDUCATION RESEARCH 3

Marquat 2016). ESD is ‘a polysemous, complex object, structured on the basis of knowledge,
practices, values and demands which are in flux’ (Matagne 2013). Matagne notes that ‘educating
in sustainable development also means educating in complexity. Diemer and Marquat (2016)
define ESD as a sub-topic of global education within ‘Educations a;, arguing that ESD requires
‘mobilisation of various types of knowledge and their interrelationships in order to gain an
understanding of complex problems’ (p. 43). In this education context, an interdisciplinary
approach seems particularly relevant for studying ESD and for fostering the development of
complex thinking (Audigier, 2015, Hertig 2016) because ‘it is a process aiming to develop the
ability to analyse and synthesise from the perspective of several disciplines’ (Diemer and Marquat
2016, p. 43). For these authors, interdisciplinarity consists in ‘treating a problem as a whole,
identifying and integrating all the relationships between the different elements involved’ (p.43).
In relation to this theoretical and conceptual framework in relation to, we sought to develop
a framework for analysing different teaching practices and discourses related to ESD (with the
aim of developing new forms of thinking).

1.2. ESD as an interdisciplinary problem-solving approach

Since ESD differs from school disciplines ‘by the absence of an academic referent and therefore
of a clearly established curriculum’ (Lange and Victor 2006, p. 87), it poses specific challenges
for teachers in compulsory schools. In particular, it requires teachers to plan teaching sequences
in an interdisciplinary way. It also requires a better understanding of the role that school dis-
ciplines, and in particular their knowledge, play in addressing sustainability issues in the
classroom.

These challenges are all related to the interdisciplinary nature of ESD. The role of constructing
problems in the classroom is therefore a central step for teachers who want their pupils to
understand complex subjects or situations in a scientific manner. Many authors agree that the
ability to construct problems? is pivotal in the context of ESD (Sgard and Janzi Berhnardt 2013).
In our DCIP, the problematisation phase has been particularly worked with and by the teachers.
Indeed, the problem construction is necessary to enter into the process of investigation for
teachers (planification) and their students (learning process).

Sgard and Janzi Berhnardt have asked ‘how can we ensure that a class takes part in the
process of identifying problems and constructing questions, in the preliminary examination of
what a problem is about before seeking answers?. Fabre (2015), on the other hand, questions
the very nature of ESD, arguing that problem construction enables teachers to avoid stating
their own solutions and imparting ‘good habits’ to their students (e.g. the habit of separating
waste). For example, Thémines (2012) stresses that themes such as sustainable development
or globalisation could be the starting point for problem construction in the context of geog-
raphy education, adding that ‘what is taught is the result of a process of reconciliation, of
bringing together elements from distinct and independent spheres of knowledge and action’
(p.7). In the same vein, Lange (2014) notes that ‘the need for dialectical thinking is at the heart
of non-normative ESD, as there is a need to overcome the gaps, tensions and contradictions
that characterise sustainable development situations’ (§18). In the context of the humanities
and social sciences, Audigier (2015) highlights that ‘it is necessary to take real social situations
as a starting point, to identify the vital issues at stake for the present and future of our soci-
eties and humanity, to analyse them, to formulate, investigate and validate appropriate
responses’ (p.10). Finally, Thémines (2012, p. 6) acknowledges that ‘the cultural challenge of
constructing problems (Orange 1997) is that students adopt a discipline-specific point of view
on topics or issues that are not necessarily discipline-related’ Thereby, the study of a social
situation in the context of ESD allows the mobilisation, construction and introduction of
knowledge from many different subject areas (e.g. the social sciences, such as Geography and
History, together with the natural sciences). Although the objects and situations addressed in
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the context of ESD are related to different subject areas, an interdisciplinary approach to
problem construction (Roy & Gremaud 2017) can help primary school teachers to better under-
stand the aims of ESD.

1.3. The challenge of school disciplines contributing to dealing with ESD issues

When considering ESD in the primary school classroom, it is important to examine the role
school disciplines play in dealing with a problem. It is clear that school disciplines have a
substantial impact, in particular in the natural sciences, humanities and social sciences®. As
highlighted by Lebrun etal. (2019, p. 2), ‘the disciplines aim to establish a different way of
questioning the world (introduction to the disciplines’ principles of intelligibility), to develop
cross-curricular learning of an intellectual, methodological and social nature and to empower
students to cope with their everyday and professional life. The authors discuss the interrela-
tionships between school subjects, such as the natural sciences, the humanities and ‘Educations
a.... They note that the natural and social science disciplines aim to build a new way of ques-
tioning the world, to develop cross-disciplinary learning of an intellectual, methodological and
social nature, and to equip pupils to face their future life. However, Roy and Gremaud (2017)
point out that the ways in which school disciplines deal with an ESD problem vary depending
on ‘the main aim, the value of subject-specific knowledge, the role of school disciplines, the
intended learning outcome in the subject and the favoured teaching methods’ (p. 104). Thus,
the authors propose a model (Figure 1) with four possible theoretical configurations representing
the relationships between school subjects and ESD problems in order to characterise the pos-
sible teaching practices of teachers in this field. In particular, their model highlights the edu-
cational objectives which are prioritised depending on the different approaches adopted by
teachers. These approaches may range from being normative to reflective and be combined
with a subject-specific or social focus. The model proposes the following four configurations:
on the right side, a reflexive education with: (1) ESD as empowering instruction (scientific
rationalism) and (2) ESD as empowering socialisation (axiological approach); on the left side, a
normative education with: (3) ESD as an activist approach (instrumentalist and utilitarian) and
(4) ESD with a scientist approach (replicative instruction).

In our study, we used this model as a framework to analyse the teachers’ discourse about
their practices and intentions. The aim of the article is to report on how teachers’ instruction
practices changed during the course of the collaborative research project, which took the form
of a Discursive Community of Interdisciplinary Practices. We were, in particular, interested in
investigating the following question: How did the methodological input'® and joint development

Table 1. Stages of teacher training.

Training teachers’ stages Contents
Stage 1 (Focus group ante) Develop a shared vision of reflective
Teacher training (visionary-phase): teaching-learning ESD on the topic of chocolate
problem on reflective ESD. Teacher training. Clarify and negotiate training, research and
development objectives
Stage 2 Problematise the theme of chocolate using the didactic
Teacher training: co-construction of a teaching-learning concepts of interdisciplinary scientific investigation
problem on reflective ESD. approach (Roy & Gremaud, 2017) and complex thought
modelling (Jenni, Varcher, and Hertig 2013)
Stage 3 Development of teaching and learning activities.
Implementation of classroom teaching sequences Implementation with the choices made.
(design of the teaching sequences)
Stage 4: co-analysis of teaching sequences Conduct a collective reflective review of ESD teaching

practices (Focus group post)
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of an interdisciplinary investigation approach enable teachers to change their ESD teaching
practices and their perception of ESD?

1.4. The discursive community of interdisciplinary practices (DCIP)

A Discursive Community of Interdisciplinary Practices (DCIP) was created to explore how teachers
can approach ESD with pupils at different grade levels of primary school (4 to 12years old).
Researchers, pedagogical advisors, and teachers worked together with the purpose of formu-
lating, elaborating, and resolving teaching and learning problems in the field of ESD (Roy and
Gremaud 2017). Another aim was to develop a teacher training intervention to transform the
teachers’ practices and perceptions, moving from normative education towards reflexive edu-
cation with the goal of fostering empowerment (Roy & Gremaud, 2017). In addition to investi-
gating interdisciplinary practices, the study also aimed to open teachers’ minds to the complexity
of sustainability. Finally, the researchers wanted to analyse the impact of the DCIP on the
teachers. The DCIP draws on the methodology of cooperative didactic engineering (Joffredo Le
Brun etal, 2018; Ligozat and Marlot 2016; Sensevy etal. 2013), aiming to co-design logical
teaching sequences with certain variables monitored by researchers in order to measure their
effects on student learning. Within this framework, the scientific investigation approach (Roy &
Gremaud, 2017) and complex thought-modelling (Jenni, Varcher, and Hertig 2013) were two
main inputs selected by the community.

In this context, pupils and teachers were invited to take chocolate as an object to investigate.
With 10kg of chocolate consumed annually per person in Switzerland, chocolate'' can be con-
sidered as a symbolic reference (Fumey 2019). Indeed, ‘(...) chocolate permeates every space
and every object, every social group and every individual living in Switzerland. A passion that
was brought to the rest of the world in the 20" century, when it became a transitional artefact
of ‘Swissness’ (Santschi 1991 in Fumey 2019, p.99). An everyday object known to everyone was
chosen because it allowed us to focus on how the status of this object can be changed in the
classroom within the framework of the ‘didactics of constructing objects’ proposed by Bisault
and Rebiffé (2011). The authors stress the importance of ‘bridging two types of relatively blurred
and mobile ‘boundaries’ (especially in pre-school): the boundary between the respective subject
[discovery of the world] and other school disciplines, and the boundary between school and
non-school’ (p. 14). What interests us here is the latter boundary as this is the process that will
allow an item that is initially conceptualised as an everyday (non-school) item to become an
object of investigation in school for both teachers and students. Thanks to the investigative
work carried out by students, the status of chocolate as an object change from an everyday,
non-school object to an object of interdisciplinary school investigation.

The underlying idea of the collaborative research is to create the right conditions to pro-
gressively build a ‘shared interpretative space’ (Bednarz 2015; Marlot, Toullec-Thery, and Daguzon
2017) around some of the didactic elements introduced by the researchers such as the scientific
investigation approach and its problem-construction stage (Orange 2005; Roy & Gremaud, 2017:
presentation of a framework of the investigative approach) and the modelling of complex
thinking (Jenni, Varcher, and Hertig 2013).

More specifically, the starting point is the definition of a teaching-learning problem (phase
1, Table 1), which consists in bringing out the concerns of all the participants of the community
with regard to a reflective ESD on the topic of chocolate. This sharing of concerns leads to a
clarification and negotiation of training, research and development objectives between the
members of the community. The desire to gradually introduce pupils to a culture of sustain-
ability through an investigative approach that allows them to ask questions and construct
answers or actions by mobilising ‘reasoned knowledge’ (Orange 2005) appeared to be an
objective shared by all participants. In phase 2 (Table 1) of the co-construction of a
teaching-learning problem, these concerns are problematised and made intelligible by two
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didactic concepts introduced by the researchers: the interdisciplinary investigative approach
and complex thought modelling. To give them more meaning, these didactic concepts are
related to examples of classroom situations reported by the researchers and teachers. These
concepts are used by the teachers as ‘thinking tools’ (Hertig 2016), or as a basis for designing
their teaching sequences. In phase 3 (Table 1), teachers implement their teaching sequences.
Finally, in phase 4 (Table 1), the teaching sequences are subject to a co-analysis within the
framework of an explicitation interview (Martinez 1997; Vermersch 2019) and a cross
self-confrontation interview (Clot etal. 2000; Faita and Vieira 2003) based on these concepts.
The researchers select relevant traces of the teachers’ and students’ activity and conduct a
debate allowing a reflexive analysis of the practices.

This process enables the community to bring the practical epistemologies of the different
actors (teachers, researchers, and pedagogical advisors) involved closer together, thus giving
pupils the means to grasp the complexity of the world. The integration of a discursive dimension
into the community of practices is also important as it allows the progressive construction of
this ‘shared interpretative space’ for teachers and researchers (Ligozat and Marlot 2016). In this
way, the actors engage in a common undertaking, provide mutual assistance and pool their
complementary skills, making it possible to build a repertoire of resources (experience, knowl-
edge, material resources, etc.) which will enable them to achieve their objectives (Desgagné
etal. 2001).

The teachers had very clear expectations regarding the creation and possible use of the
teaching materials resulting from co-construction with the researchers. The latter wanted to
contribute to continuing education in the field of science didactics and, more specifically, to
problems-framing related to ESE from an interdisciplinary perspective through their analysis
and the perspective of their work. The teachers constructed an interdisciplinary matrix'?(Roy
and Gremaud 2017) and developed a relevant problematic situation for the age and context
of their class, which would allow them to engage the students in an issue/question (Roy &
Gremaud, 2017; Orange 2005). Throughout implementation, the teachers designed teaching
materials related to didactical concepts discussed in the training session within the DCIP in
order to generate materials they could use with their students. While the topic of chocolate
generated a lot of interest among pupils, it required a significant investment by the teachers,
because few or no official educational resources were available. The teachers worked in teams.
For cycle 1 (primary early school 1&2+ primary school Grade 1&2), they created teaching
resources adapted to the profiles of the pupils in their class. For cycle 2 (primary school, Grade
3 to 6), as the teaching materials were compulsory, and because teachers invested a lot of time
in appropriating disciplinary official resources, the work focused on adapting these official
materials from an interdisciplinary perspective. In addition, we were given access to their plan-
ning documents (interdisciplinary matrix, personal planning), course documents and student
documents (first- to eighth-grade levels; 1-8H). Ante and post focus group discussions were
conducted with all the community, which were filmed and fully transcribed. These focus group
discussions constituted a very rich resource for analysing changes in the teaching approach.
We analysed the focus groups qualitatively following Baribeau (2009).

Table 2. Synthesis of the methodology used for the analysis.

Phase 1: appropriating the recording Listening to the logic of individual discourses and exchanges for a first
thematic categorization.
Phase 2: transcription Transcription of the exchanges (exchanges between teachers are kept for the
analysis)
Phase 3: meaningful unit Choice of the unit of analysis. Here, key words, sentences paragraphs
Phase 4: ‘interacting with and thinking ~ Coding by themes: experiences and practices of teaching ESD, subjects and
about the data’ (Strauss in Baribeau themes worked on with students, teachers’ working methods, difficulties
2009, p. 140) encountered in the work, teachers’ perception of ESD, needs for improving

their practices.
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The focus groups were analysed by means of a thematic analysis (Paillé and Mucchielli
2012), enabling us to compile synthesis tables including verbatim reports. In addition, expert
discussions (same teachers divided into small groups per school cycle for more specificity) in
the format of cross self-confrontation (Clot et al. 2000; Faita and Vieira 2003) were conducted
and analysed at the end of the training session to complement the focus groups. The purpose
of the cross-confrontation is to get teachers talking about the concepts we want to study
(ESD, problematisation, planification etc). The next section presents the main findings from
our analysis.

2. Results
2.1. Findings from the analysis of the ante focus groups

The ante focus groups allowed the researchers to gain insights into the approach of the teachers
with whom they would be collaborating. How do the teachers construct problems with their
students? What does ESD mean for them? How have they considered ESD up to now? Have
they previously implemented an investigative approach in class with students? The aim was to
draw up a general profile of the teaching team’s needs in order to define the priorities and
possibilities for cooperating and to identify the didactical concepts which could be studied/
developed in the context of the DCIP. The results from the ante focus groups allowed us to
identify a teaching approach which could be compared with the goal categories proposed by
Roy etal. (ibid). In this section, we will present the initial approaches (reported practices)
together with the difficulties, expectations of teachers regarding the project and the objectives
to be achieved in the project (comments related to what the teachers think: ‘l would have liked
to... | think it touches them... etc.).

During the two ante focus groups, the primary school teachers talked about their work in
relation to ESD (Tables 3 and 4). They presented their ‘usual practices; the experiments carried
out with the students, the methodologies they had developed, the results, and their reflections
on their own practices (Table 4). Various difficulties were presented (Table 3). Fifteen teachers,
from a same school, reported having already planned a teaching session in the context of ESD,
most of them on the topic of waste management (8/15), food (analysis of a recipe and the
distance travelled by the ingredients) (4/15) and energy (associated with Geography) (2/15).

In the first two focus groups (2018, A and B), we collected questions related to ESD and
issues related to teachers’ practices when teaching cross-curricular themes of this kind. On the

Table 3. Synthesis of teachers’ responses regarding ESD and professional experience-related main issues
(FG ante A and B, 2018).

Perception of the teacher’s role with regard to ESD and
methodological issues (prerequisite) faced

Practical problems encountered previously

[E1-E7-E8-E9-E10]

[E2-Ens7-E3-E6-E9]

Provision of information: providing pupils with
documents and having them do research
Linking ESD activities to pupils’ daily lives and
classroom reality

Avoiding being moralistic

Educating (the idea that students must learn
something)

Enabling learners to understand the meaning,
relationships, causal chain

Helping pupils to make suggestions (hypotheses
related to the problem)

Working on causalities, to relate, forecasting

- Raising awareness, exhibiting, encouraging
open-mindedness

Setting guidelines for yourself

Making a cross-curricular link

Reconciling school and family discourses

Enabling the pupils to investigate

Finding relevant material

Finding a problem

Creating a synthesis of pupils’ ideas in order to create
a joint problem

Putting oneself at the pupils’ level in terms of
reflective and reasoning skills

- Addressing pupils’ misunderstandings of ESD issues
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Table 4. Synthesis of the responses to the question on the planning and experimentation of ESD session,
focussing on the experiences and learning goals for pupils (Focus A and B, 2018).

Testimony of planning and implementation of
ESD activities (FG A and B ante)

Topic of waste

Stated objectives and/or teacher comments related to the themes
studied in class (verbatim)

Topic of waste

E1 Small ecological details without planning
E2 Waste management, picking up garbage
in the school yard

E6 and Ens 3 Recycling waste collected in
the school yard

Ens 6 Production chain for paper from waste
and impact of waste on the environment
(water and food chain)

Ens1 Recycled paper

E9 and E10 Waste and refuse tax, good
behaviour and packaging

Ens 7 What should be done with uprooted
trees?

Topic of food

E 3 and E5 Local pizza project

E 4 and E10 Project on eating habits

E8 The source of food

E7 Food and water consumption

Topic of energy

E1: Say what is ‘good to bring, less good, because they had
cartons, straws at school, you always have the option of drinking
water at school, and some come with packaged pain au chocolat’
E2 ‘What does it mean if we drop our waste, how could we avoid
doing so?’

Ens6 ‘Where does paper come from, what is it used for, why do
we need to collect it, sort it...

Ens 1 ‘We took wastepaper, tore it up and made our own sheets
of paper which we couldn’t use afterwards’

Ens 3 Handiwork: You don’t have to buy lots of things to make
simple and very attractive things.

E6 ‘Recycling (...) also requires energy and there is perhaps a
better way of avoiding waste in the school yard (...) a small ‘zero
waste in the break’ competition’ ‘they don't really understand (...)
that dropping paper on the ground is polluting’

E9 ‘We just remembered that if we didn't behave properly, we
might get into trouble (...) | felt that we had to remedy the
situation and do something educational, but there was nothing
(...) that allowed the children to understand the meaning of it

E4, E5 and E6 Geography: Fossil fuel and all’

sustainable energy, energy consumption Topic of food
E4 ‘We did a survey on the food that children and their families
buy, where it comes from, how much it costs, etc... we talked a
lot about the problem’
E5 ‘Look at the food that is sourced locally or elsewhere, what
transportation they use (...) the cost of a pizza (...) so that
students ask questions (...) we shouldn’t be moralistic either’
E7 ‘See what consumes a lot of water and what consumes less
water’
E8 ‘In my case it’s a bit of a hop-skip-and-jump approach, we do
an ESD activity that’s not particularly related to what we usually
do (...) with a slightly moral element’
Topic of energy
E4 ‘I don't know whether I'm on the right subject. | had a person
come who does activities about energy, we also talked about
sustainable energy’
E5 ‘What source of energy do we use, is it renewable or not?’

whole, the team’s responses to the questions asked (focus on didactic knowledge: objects taught
and implemented [Gagnon and Dolz 2009]) revealed that a substantial number of elements
relevant to the study were already present (Table 2). The ante focus groups allowed teachers
to name (or not name) elements of knowledge that could be considered as ante-didactic
knowledge. The teachers who answered questions about the teacher’s role (E1, 7, 8, 9, 10 in
Table 3) were not the same as those who highlighted the difficulties (E2, Ens7, E3, 6, 9). Those
who spoke about the teacher’s role emphasised issues relating to citizenship and the individual’s
power to shape the world and how it is understood. For instance, about the economic dimen-
sion of ESD and the study of the theme of consumption, E4 said, ‘Humans aren't perfect... but
maybe they’ll ask questions in the shop! E9 then added, ‘Even for us it’s not easy. Those who voiced
difficulties emphasized a strong need for support with implementing ESD and for help with
finding relevant content for ESD (see E4 Table 3, Column 2, topic of energy, below). These
teachers said they require methodological support from researchers.

Furthermore, we observed that many teachers wished to place the pupils at the centre of a
joint reflection. Most of them perceive ESD as a form of instruction that will enable pupils to
question and reflect on issues beyond behaving in an environmentally friendly manner. Some
of them described their difficulties with the practice. In the Table 3 column 2, the practical
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problems listed are related to the pedagogy of the inquiry. It could be explained by the fact
that for more than ten years, the Swiss curriculum (2008) and the official teaching materiel (2012)
has prescribed this inquiry-based pedagogy. We should underline here the most important dif-
ficulty encountered by some teachers: they knew that they had to practice this kind of pedagogy
(Table 3, Column 1 and 2) but they could only teach with a directive dimension (Table 4,
Column 2).

Thus, in the examples given by many teachers, it is the directive dimension, centred on
action, that seems to be prominent in their reported practices. For example, E2 explained that
‘my students and | picked up all [the waste] that remained in the yard for a week (...) having
observed a rather impressive pile of waste, | did a learning sequence with my pupils, it triggered an
activity in which the students and | asked questions. (...) Some [colleagues] simply made observa-
tions, others went a step further, in search of solutions and that was it. Ens6 added that he/she
‘found the impact interesting (...) at the time it really affected them, and | don't know, maybe we
should have reactivated it (...). Furthermore, regarding awareness, E6 underlined that ‘when you
see the waste that remains in the school yard (...), you say to yourself that the seed has not yet
been properly sewn'. Others, such as E10, went a step further, explaining that ‘the theme is really
important (...) because it is a social aspect that concerns us all, and awareness of it makes each
person responsible, and | feel that this is something that we should give our students (...) it has to
do with mutual respect (...) or simply respect for the environment (...). It touches on the notion of
respect (...) between us or simply respect for the environment (...) | agree that we should not become
moralistic at all, but that we should be able to raise awareness, to exhibit and encourage more
open-mindedness (...)!

The teachers’ reports highlight the fact that the planning of ESD is not organised in the
same way as in other disciplines: ‘We don't plan the task from the beginning through to assessment,
like we used to (...) and | found that really interesting. Ens7 pointed out that the pre-school stu-
dents’ questions ‘don’t always come at the right time when you're ready to do a learning sequence,
I find it hard to exploit or find the right research question among all of the questions. Although
there was a lack of homogeneity among teachers with regard to their methodologies, they
shared the need for support with the problem-construction and investigation phases and with
guiding pupils ‘reflection (Gremaud, Letouzey-Pasquier and Roy, 2021, accepted). What is inter-
esting for the researchers at this point in the study was that teachers needed a methodological
framework to plan their activities (the interdisciplinary matrix) and a theoretical framework to
better structure students’ knowledge and activity (complex thinking modelisation).

2.2. Analysis of the post focus groups and the expert discussion

We will now examine the data from the post focus groups (2019) and the expert discus-
sion (2019).

We found that all teachers who completed the process made progress concerning problems
related to planning and problem construction (Table 5, column 1). On the other hand, we
observed that some teachers still had difficulties with selecting suitable starting points and
some did not know whether they had carried out any ESD with their pupils (Table 5, column
2). The post focus groups, and the expert discussion therefore played an essential role. The
opportunity to share their practices allowed teachers to compare views and to analyse prob-
lematic aspects together. The underlying purpose of the focus groups and expert discussions
was not to provide insights into success stories, but more to bring problems encountered by
teachers to the fore, which could then be addressed subsequently. For example, in this post
analysis, the teachers had the opportunity to highlight the difficulties they encountered and
to work on them again in a subsequent round of the DCIP. For example, E15 explained that
‘there are plenty of times when | have the impression that they more or less know something, but
afterwards you really have to explain what the others did (...) [and] you really have to go back
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Table 5. Expert discussion and post focus group (2019): thematic analysis of responses to the question
about the benefits and challenges from the teachers’ perspective.

Practical problems encountered in the context of classroom

The benefits of the DCIP for the teachers implementation [E5, Ens1, E16, E11, E13, E7, E12]
«  -Consideration of the methodology with planning Teachers’ difficulties:
and/or implementation of the lesson, whilst « Integrating ESD (addressing and conceptualising it, being
allowing planning flexibility aware of the process)
+ Willingness to invest what they have learned in - Time management: open-ended questions
subsequent classes « Integrating a topic that is connected to ESD into the
«  Problem construction with suitable prompts busy annual schedule
+ Planning based on pupils’ assumptions/ proposals «  -Pupils unsettled due to less academic nature of
which need to be tested co-construction with teacher
+  Conceptualisation: use of panels « Challenges: different language levels (non-native speaking
+ Planning based on pupils’ assumptions (flexibility children in the first grades)
and co-construction) « find the pertinent zone of proximal development’s level.
+ Modelling: on different scales and in different forms « Getting pupils to ask questions related to a theme
(model, drawing, diagrams) « Finding a suitable starting point which really prompts
Benefits for pupils from the teachers’ perspective questions and allows maximum open-mindedness
- Stimulation, development of a research project, Pupils’ difficulties:
autonomy «  Pupils unsettled due to less academic nature of
+ Better understanding, pupils become more co-construction with teacher
reflective, motivated, valued (their conceptions and «  The different levels of language constitute a challenge for
visions are taken into account more), and pupils
considered «  Sometimes no initial conception: a lack of basic
. Taking charge of a project, understanding the knowledge, basic vocabulary, basic questions and not
meaning thanks to the three main areas being used to asking questions
+ Development of language, vocabulary, reflection « Complex task for pupils: selecting, synthesising,
skills and the ability to synthesise, link to complex understanding what is said, making connections
reflection
+ Learning how to make schematic diagrams
(modelling)

over it. For example, | thought that the video was going to be sufficiently clear (...). E16 added
that ‘what is difficult with the little ones is that they lack a lot of language, understanding (...) two
or three talk a lot (...) but the others wait for it to come.... Commenting on the work carried
out, Ens 7 explained, ‘What bothers me is actually sustainable development, | didn’t do anything
about it. There’s nothing in the topic’ (FG 2019 A). This remark triggered a discussion on the
definition of ESD among the teachers. In another way, the teachers were enthusiastic about
the didactic approach proposed to them and reported progress on the aspects that posed
problems for them - that is, problems regarding problem construction and planning - even
if some of them still have progress to make. One difficulty teachers encountered, which was
following a common thread in this type of sequence, was solved by the interdisciplinary matrix
tool. Moreover, such an approach can also help change the way teachers perceive their pupils.
For instance, E4 and E15 reported, ‘| was surprised by the amount of questions they asked” and,
thanks to the project format, ‘motivation is maintained, and | think that it is also because they
have to ask questions, find answers, investigate, that’s what makes it interesting because they are
involved.

2.3. Analysis of the change in the teachers’ approach based on modelling a learning
sequence

In addition to analysing the content from the focus groups and as a more precise illustration
of two teachers’ work, we modelled a teaching sequence implemented by teachers in a seventh
and eighth graders classroom' (11-12years old). Based on the personal planification and the
teachers’ reports (post focus groups and expert discussion), we analysed the sequence and
mapped out the different stages worked on by the class within the framework of the
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investigative approach and presented to the teachers (cf. part 1, input). It is worth noting that
the structure of the teaching sequence was strongly oriented towards the methodology pre-
sented to the teachers during training (Figure 2, stages 2, 4 and 5). We can therefore conclude
that, in this particular case, the teachers benefited significantly from training within the frame-
work of the DCIP.

We chose this sequence as it illustrates how two teachers jointly implemented a teaching
sequence on the topic of chocolate within the framework of ESD, following the theoretical
guidelines proposed by the researchers of the DCIP. The planning lessons stages'* are labelled
with letters (vertical dimension), and the phases of the investigation are numbered (horizontal
dimension). A step can include between one and four phases of the investigation process. It
can be seen that the investigative approach was repeated six times during the sequence.
Although the first steps were descriptive, the problems became more complex from Step C
onwards, as the teachers encouraged their pupils to reflect on ESD in an increasingly complex
manner. The last column shows that the sequence included a wide range of explanatory factors
related to the production of chocolate. E5 focused on implementing an abstract and analytical
task with her pupils: modelling the supply chain for chocolate, constructing the problem with
help and stimulus from the teacher (grouping the pupils’ questions by category and by subject),
researching and analysing documents, organising and summarising the data as they were added
to the panels. E5 explained that she encouraged her pupils to take a position regarding the
documents about fair trade ‘to say whether they find it fair or unfair’ and specified that ‘it remains
a choice, everyone is free to do what they want’ but that ‘if they want to be mindful of small pro-
ducers, they know that they can buy fair trade. E5 explained that she documented the topic as
she went along so that the pupils could formulate arguments about it.

Pooling of information
STAGES 2. Probl 4. Modelling/
. Problem-construction o . Modellin,
1. Primer 3. Investigation 4. Findings 8
phase conceptualising
Start Student -,
A T Milka advert What is true ? ucentresponsess
< points of references
for teachers end of the stage
M - - - 1 - _ 4t _ _forteachers ~ “endofthestage
B What route does chocolate Students write questions
take from the bean to the + sorts by subject
edible product? e |
Prior I Finding locations on a map
knowledge I => introducing the notion of :
(*‘ = 7b = Fh ****** = :* > ol e e - distance between two places,
o V:It \I\‘Ie sites o ft ree What does it contain? Searc'h for information+ 'Summar\'/ of collected different scales (continents,
& ErccoRiSRantiace Where do the ingredients learning to use the information countries, cities), the role of
come from? Internet places (place of production,
as an investigate tool export, transit
4 K ) s
| d’investigation processing etc) >
:~L Selected topics: How does cocoa come Study of a video Multi-scale approach:
s origin, location, about? Africa -> Europe
transport of cocoa Amsterdam-> Zurich
Switzerland : from Zurich to
<— the chocolate factory
Selected topics: 3
™ ? +
g thechosolita What people ‘are involved? Study of documents Summary Stakeholders, chain of
What professions? What (Education 21) .
stakeholders, i i production
production chain?
N the case of Fatou >
[~ The socio-economic Fair or not fair? What do Study of documents Summary and statement Socio-economic inequalities
3 inequalities associated ~ you think of the living (Education 21) of argument fair traide
with chocolate conditions/ wages/ of Developing an equality
production people working in this argument
production chain?
end of the teaching sequence

Figure 2. Modelling of a teaching sequence implemented in Grades 7 and 8 (7-8H) on the topic of chocolate. Design &
realisation. Sources: focus group post A&B, 2019, teachers’ personal planification (2018).
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3. Discussion and conclusion: Review of the objectives and impact of the CDPI

In this section, we will discuss how the teachers’ approach has changed and show how their
experience with the DCIP enabled them to adopt a reflective approach regarding their teaching
practice. The main limit of this work concerns the interdisciplinary way that we wanted to
implement. Indeed, the results indicate that the teachers tried to plan their lessons in an inter-
disciplinary way. However, we thought that their concrete work in the classroom was inscribed
in a pluridisciplinary way because few links were clearly expressed to the pupils. Diemer and
Marquat (2016, p. 43) note that pluridisciplinarity is ‘the juxtaposition (at first sight complemen-
tary) of the works of several disciplines on the same subject but without effort of confrontation
of the knowledge' This is especially the case in the grades 7-8, where teachers chose to teach,
one disciplinary field per class (maximum two) to answer to the chocolate problem(s). The main
reason declared (cf. supra) was the timing. The analysis of the different focus groups with a
diachronic approach enabled us to examine the progress of this ‘school team’ (Desgagné et al.
2001) and observe that the speed of progress varied between members of the team. In this
context, the main benefit of the DCIP is to offer differentiated pathways (e.g. choice of disci-
plines, possibility of working on certain stages of the investigative process, the possibility for
the co-construction of lessons, video recording or not) to teachers depending on their needs
as part of an overall research-training project. ESD appears to be an area that needs further
work from both an epistemological and practical point of view regarding implementation. The
teachers had different approaches regarding knowledge and drew on their creative thinking
skills to propose pathways to their pupils for, by example, modelling the chocolate supply chain
(model with material in grade 1-2; systemic initiation in grades 7-8). Although the approaches
implemented by teachers were imbued with the theoretical insights provided by the
researcher-trainers, the teachers were given pedagogical (and didactic) freedom in how they
worked with their pupils. In this respect, we believe that, at the end of this first complete phase
of the DCIP, some of the training objectives were achieved. It should be emphasised that objects
and concepts presented (matrix, modelling, problem construction) were considered by some
teachers, as Marlot, Toullec-Thery, and Daguzon (2017) write, «as a tool for grasping and organ-
ising usages and behaviours together [and separately] in order to make the activity more
effective’ (p. 31). As researchers, we believe that the most important contribution has been the
creation for all of interdisciplinary planifications related to a general problem associated to
several sub-questions in relation to the chocolate theme. Teachers developed their ability to
reflect on their practice connected to ESD. Researchers developed their skills linked with to
collaborative research and a better understanding of the work and the needs of these teachers.
This could help to prepare future training. We would add that the in-depth analysis of the
recordings of two pre-school classes work revealed an appropriation of the modelling process
by the teacher and their pupils (Gremaud, Letouzey-Pasquier, Roy et Mauron, in press). In addi-
tion, it is interesting to observe that the difficulties were not only related to planning and
implementing classroom sessions, but that a problem of an epistemic (What is SD?) and an
epistemological nature (What is ESD?) also emerged, prompting the researchers to question the
‘practical epistemology’ of the teachers (Amade-Escot 2019)'>. Concerning this aspect, we could
add that this observation has to be studied. Indeed, the researchers planned to work later on
teachers’ understanding of ESD. This second phase of the community of practice was not con-
ducted due to the coronavirus context. There was a focus group discussion before and during
the training, but we can see that the problem is still present for some people at the end of
the first round of the community. The limit of this Focus Group is that a real debate has not
taken place. Teachers were reassured and there were no follow-ups about the ESD definitions.
We can thus confirm that the DCIP played a role in establishing collaboration in relation to
ESD by fostering ‘collaborative work between teachers in the spirit of a reflective community
[with] (...) an impact on classroom practices (...)" (Little, 1990 in Desgagné etal. 2001).
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Notes

1. The theoretical-methodological foundations retained for the conceptualisation of this community are essen-
tially based on the Discursive Community of Professional Practices (DCPP) theorised by Marlot and Roy (2020).

2. The objective of ESD in the Swiss curriculum is to design lessons in such a way as to open students up
to problems involving ‘actors and contexts, and which integrate environmental, social and economic aspects
as well as spatial and temporal dimensions at the same level’(CIIP, 2003, p.23)

3.  Approaching complexity in the context of education for sustainable development. Project leaders:
Philippe Hertig (HEP Vaud) and Patrick Roy (HEP FR) https://www.hepfr.ch/recherche/projets-de-recherche-2

4.  The number of teachers is high in this school since in most classes there are two half-time teachers.

Teachers’ training was including in the DCIP. Research and training worked together as a double process.

6. Teaching practice is understood here at the epistemological level (meanings that teachers attribute to ESD)
and at the operational level (how ESD is implemented in the classroom). ESD in a reflective perspective
is an integral part of the DCIP. Through its methodological operation, the DCIP proposes to link examples
and classroom situations to build shared meanings on reflective ESD.

7. 'Educations a... could be translate as ‘adjectival educations. McKeown and Hopkins (2005) explain that is
‘a term used (...) to describe those disciplines that need the word “education” attached to a term to assure
their role roles in formal education’ This generic term refers for example to education for sustainable
development, health education, environmental education, etc.

8. Here, we follow Bachelard (2004) who says that ‘the scientific spirit forbids us to have an opinion on
questions that we do not understand, on questions that we do not know how to formulate clearly. Above
all, we must know how to pose problems’ (p. 16).

9. These school disciplines play a central role in understanding the world. Therefore, they are particularly
relevant to the treatment of sustainability issues.

10.  Inputs were mainly made on the characteristics of an interdisciplinary investigation approach in a reflective
perspective, in particular on the conditions necessary to ensure an adequate articulation between prob-
lematisation (e.g. where can | buy this chocolate bar? Investigation by the students to find the same bar
in Fribourg, investigation to the chocolate factory then questioning on the conditions of its manufacture
and on its quality) and conceptualisation. The development of situational exercises was also discussed. We
also shed light on the meaning of the concepts in the study plan.

11.  The theme of chocolate was proposed by the researchers to the teaching team because of its emblemat-
ic character for Switzerland and its potential to address sustainability issues.

12.  The interdisciplinary matrix provides an interdisciplinary representation of a situation or issue by highlight-
ing the knowledge (concepts, methods, processes, etc.) of each contributing discipline.

13.  Another article currently under publication addresses the modelisation of the project implemented in Cycle
1 with 5-to-7-year-old children.

14. In this context, a lesson is considered complete when the ‘end of the stage’ return arrow is shown.

15.  The work of Wickman and Ostman is cited in this article: ‘They focus on reporting on the choices made by
participants and how these choices influence the direction of learning and, ultimately, what students learn!

b
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