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Summary 

The present Annual Local Assessment report is the outcome of assessment efforts carried locally in 

each of the six open schooling local networks in SEAS, present in six respective countries: Austria, 

Belgium, Estonia, Italy, Norway, and Sweden. The report is the first milestone in the implementation 

of the SEAS assessment framework and the culmination of the first two iterations, carried in the six 

countries throughout the 2020 year. This has been a very exceptional year due to the COVID-19 

global pandemic, which has severely affected all spheres of everyday life, and particularly the regular 

functioning of schools, which are the core of the local networks in the SEAS project. The restrictions 

associated with the pandemic have had important implications with regards to the extent that the 

planned or to-be-planned open schooling activities have been actually carried, with all reporting 

countries having been affected to some degree. As a consequence, and as made explicit through 

the reporting, not all countries have been able to report on all the areas, and not all countries have 

been able to report to the same extent, often limited by the access (or lack therof) they have had to 

data sources and actual implementation work. Yet, the local assessments provided in this report 

provide remarkably rich and valuable assessment and observations, based on empirical data, that 

certainly advance the work of the project as a whole, and within each of the countries involved.  

Reporting has been organized in terms of three main areas, concerning aspects of the establishment 

and continuation of collaboration in open schooling contexts, and the learning and teaching 

challenges and opportunities that emerge in this type of innovative settings when they are mobilized 

to advance education toward action and engagement for sustainability. The findings, as well as the 

analytical frameworks and methodologies employed, vary greatly across local networks, thereby 

providing a multifaceted, rich picture of the work that it takes to carry on open schooling 

collaborations, always emphasizing both challenges that can be addressed, and possibilities that can 

be pursued. Despite this diversity, having taken as point of departure a shared assessment 

framework that is articulated through a common set of methods, tools, concepts, and areas of 

concern, it is possible to see many points in common and sense of coherence and integrity across 

the whole report.  

While a synthesis of the findings across networks is beyond the scope of the present report, this first 

Annual Local Assessment report certainly sets a solid ground for that synthesis to take place across 

work in the work packages 4 and 5, about tools and synthesis, respectively. Of particular immediate 

relevance is the ground that the present report provides for the adjustment and differentiation of 

tools according to both local and global needs, one of the projects core objectives. It also provides 

with the first building blocks, both in terms of theoretical background and of empirical findings, for 

the synthesis work towards the production of more global models to be delivered as part of the 

project global assessment. They too shall serve as a relevant reference and learning resource for 

each of the local networks, which now can learn from the experiences of each other and more 

knowledgeably make decisions based on these experiences.  
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1. Introduction to local assessment reporting 

The aim of this document is to collect local assessment insights from each local network that will (a) 

inform the adjustment and/or further development of the project’s concepts, tools, and methods 

(see below) at both the local level and the project levels, and (b) inform the development of general 

models related to open schooling, as elaborated in the project description. More specifically, the 

local assessment report is aimed at documenting challenges and opportunities with respect to three 

main areas of interest to open schooling. These areas correspond with three of the four main 

deliverables to be produced as part of WP5 and the project’s assessment framework. The four areas 

are:  

 establishment and implementation of open schooling partnerships 

 transformational engagement, scientific literacies, and motivation 

 teaching scientific literacy 

The fourth deliverable to be developed as outcome of WP5, an assessment framework document, 

can be synthesized from the reporting produced for each of the three areas identified above, where 

not only challenges and opportunities of relevance to local implementation, but also more general 

insights about concepts, tools and methods is reported and later integrated through synthesis.  

For each area to be documented, local networks are required to specify the methods and the 

findings of relevance. For each area, suggested data sources and analytical concerns/foci are given 

only as a reference. Please, include any additional consideration of relevance to the area in your 

reporting.  

Each area of interest in the local assessment will have implications for the SEAS initial concepts, 

methods, and tools, as well as to related concepts, tools and methods that may have become 

relevant throughout the implementation and assessment work. The table below presents SEAS’ initial 

concepts, tools, and methods, but other observed/implemented concepts, tools, and methods 

should be reported as well.  

SEAS CONCEPTS  SEAS METHODS SEAS DIGITAL TOOLS 

 Conceiving scientific 

literacy as/for 

transformational action... 

 ... acting upon three spheres 

of transformation to generate 

opportunities for expansive 

learning... 

 ... and recognising the 

centrality of narratives for 

change. 

 Implementing a design-based, 

research-practice partnership 

approach... 

 ...through an iterative 

implementation-assessment 

process... 

 ...and stimulating collaboration 

and participation through 

ChangeLab Workshops. 

 cCHALLENGE tool to 

support addressing 

sustainability challenges 

 SenseMaker as a tool to 

monitor learning and 

narratives of change 

 LORET supports educators 

generating locally relevant 

teaching resources 

Table 1: SEAS initial concepts, methods, and tools 
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Global Assessement Deliverables  Related to these SEAS concepts & tools 

Report on models for the establishment and 

implementation of open schooling partnerships 

(D5.2) 

 LORET 
 cCHALLENGE 
 SenseMaker 
 Co-Design for Pedagogical Innovation: 

Co-designing locally relevant teaching 

Report on models on transformational engagement 

scientific literacies and motivation (D5.3) 
 Scientific literacy as/for Societal 

Transformation (Functional 

capability/competence) 
 Transformational Learning  
 Capacities: Critical thinking, Reflexivity, 

Empathy, Agency 

Report on models of teaching and learning 

scientific literacy (D5.4) 
 Learning Trajectories  
 Meaning-making and sense-making across 

contexts  
 Narratives of change  
 Sustainability Challenges as 

Teaching/Learning Objects: 

Complexity/Wickedness, Socio-scientific 

issues 
 Inquiry  
 Democratizing inquiry: Classroom, 

Families, Wider community  

Assessment framework document (D5.5)  Co-design as a methodological principle 
 Open Schooling 

Table 2: Global assessment and SEAS concepts. The table above is only orientative. There are 

concepts/methods in the right-hand column that can apply to other areas in the left-hand column. 

Please, read the table as orientation only.  

 

2. The Three Areas of Local Assessment 

Challenges and opportunities with regards to the 

establishment and implementation of open schooling 

partnerships: The school and out-of-school interface.  

One of the most important challenges in coordinating and supporting open schooling for improving 

science education for all citizens involves ensuring the productive and sustainable collaboration 

across the different partners within each network. Different institutions and groups of participants 

have different backgrounds and interests. Coordination and support is needed to help establish 

shared goals and methods. The Local Assessment report shall provide insights on the challenges 

and opportunities that have emerged at the interface of the school and the out-of-school contexts.  

Data sources to be considered include, but are not limited to: preparation and follow up 

meetings/workshops/interviews involving researchers and school leaders/teachers; between 
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researchers and out-of-school actors in the network; between school leaders/teachers and out-of-

school actors; participation of family members, etc. 

Analytical concerns to be considered include, but are not limited to: co-design processes, change-

lab workshops, institutional boundary crossing or lack thereof, practical/pragmatic coordination 

issues within and across institutions, and access to data sources. 

Challenges and opportunities to transformational engagement, 

scientific literacies, and motivation 

One of the main premises in the SEAS project concerns the idea that, in order to address the 

important challenges of sustainability that we are facing, education needs to revise the ways in which 

scientific knowledge is understood and delivered in education, so as to become actionable and 

meaningful in real life contexts. As elaborated in the SEAS project description, a long tradition of 

socioscientific issues in education has shown how, when students engage in addressing real, complex 

problems, knowledge on scientific issues needs to be expanded so as to include personal as well as 

political dimensions. Local assessment in this area aims to document the forms of scientific literacies 

that emerge (factually or potentially) through open schooling collaboration, and how these relate to 

the participants’ motivation for and agency towards knowledgeably addressing real life problems of 

sustainability. It also involves possible assessments on ways in which open schooling innovations 

present new or particular challenges to more traditional forms of teaching.  

Data sources to be considered include but are not limited to questionnaire (including SEAS Global 

Assessment Instrument, GAI), interviews, and ethnographic observations of learning trajectories 

across contexts.  

Challenges and opportunities to teaching scientific literacy 

Connected to the area above (section 2.2), just as new or particular forms of interdisciplinary science 

learning for action and engagement towards sustainability are expected in open schooling 

innovations, new challenges and opportunities to teaching in these types of innovative settings are 

expected too. In this section, local networks are expected to provide with assessments on progress, 

challenges and opportunities documented in this regard. Particular emphasis is made to teaching 

strategies in the classroom, outside of the classroom, as well as on the collaborative challenges and 

opportunities that emerge in the collegial relationships, both within teachers and across teachers 

and school leaders.  

Data sources relevant to this area include but are not limited to classroom and field (out-of-school) 

observations of teaching work, teacher planning meetings and meetings involving teachers and 

teacher leaders, as well as co-design workshops including teachers and focusing on teaching 

strategies or tasks.  
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Interlude 

In the following sections, we present the findings for each area per each SEAS participating country 

with a national local network. As described above, for each area, a methods, analytical approach, 

and findings sections are described, along with implications for local implementation, SEAS tools 

and concepts, and the larger research field.  
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3. Austria 

Austria on Challenges and Opportunities with Regards to the 

Establishment and Implementation of Open Schooling 

Partnerships: The School and Out-of-School Interface 

Methods 

Data Sources and Participants 

Guideline interviews with two teachers (of the same school) within the Austrian local network were 

carried out at the end of the school year. Teachers were asked the extent to which schools benefit 

from co-operation with scientists and out-of-school partners, and which challenges they face in 

relation to the collaboration. Moreover, our own experience as scientists, establishing open 

schooling networks and working with schools (students and teachers) and further out-of-school 

partners are included to further inform our discussion. 

Analytical Procedure and Approach 

The interview data will be transcribed and evaluated by means of content analysis according to 

Mayring (2010) (Mayring 2010) with the programme MAXQDA 2018. The following results are based 

on a prelimanry analysis of the interviews and own experience and reflections on conversations with 

teachers of the participating schools. 

Findings 

Establishment of Open Schooling Partnerships  

From the point of view as a scientist establishing and working with out-of-school partners, the 

organization and implementation of co-operation is very time consuming but at the same time very 

valuable due to the added value of learning from other perspectives. The latter was also 

acknowledged by both of the teachers in the interviews. Nevertheless, the establishment and 

acquisition of schools is sometimes difficult, considering that teachers need to fulfill the requirements 

of school curricula and therefore are challenged with a possible co-operation. Especially during the 

Covid-19 situation the acquisition of further schools and school classes was very difficult, the reason 

might be that teachers were not able to impart the study matter they were supposed to. This came 

also up in an online meeting with teachers of the participating schools. Moreover, co-operation with 

out-of-school partners is not an explicilty task of their employment as teachers, which may also 

hamper their motivation to engage and invest time in co-operation. This hypothesis was also 

supported by insights gained through a telephone conversation with a teacher. 
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Implementation of Open Schooling Partnerships 

According to prelimary analysis of the interviews with the teachers, the teachers acknowledged that 

both they themselves and students benefit from the co-operation with out-of-school (scientific) 

experts. Students get the opportunity of learning in the praxis, what they get theoretically imparted 

in school. Moreover, co-operating with scientific experts give students insight into actual research 

findings and how the scientific process of data collection works. Teachers not only benefit from 

getting a closer look to the students’ perspective, which they are able to consider later on in class, 

but also benefit from learning the latest (scientific) findings. Additionally, the teachers noted that 

also scientific partners benefit from the students’ and teachers’ perspective, as they become aware 

if the issue they do research on also resonates with society. The only challenge of co-operation that 

the teachers acknowledged is that for students it is sometimes difficult to understand the 

perspectives and terms (scientific) partners use, so that it would be recommendable to translate 

these to adapt to the students’ needs.  

The organizational effort of the co-operation with (scientific) out-of-school partners was not high, 

according to statements of the teachers. Nevertheless, within a telephone meeting with teachers of 

the participating schools, one teacher rejected the co-operation, arguing that she was challenged 

with the organization and the integration of the co-operation work in her subject. From the point of 

view of a scientist, being the one who establishes, coordinates and supports the open schooling 

networks, the organizational effort is the greatest challenge. The organizational effort sometimes 

takes so much time, that the research behind is neglected. Transmitting the establishment and 

organization of open schooling networks to other partners, the hypothesis can be proposed, that 

co-operation also challenges their daily routine. Nevertheless, deriving from the preliminary findings 

of the interviews, getting to know different perspectives and learning from others perspectives is one 

of the greatest opportunities of the co-operation.  

Implications for SEAS concepts, tools, and methods 

In order to overcome the challenges named above, it would be recommendable to be in continuous 

contact with teachers. On the one hand, it is important to show them the added value of the co-

operation in regard to the benefit for students in terms of learning in praxis what they learned in 

school theoretically. On the other hand, it is also important to show them the value of getting insight 

into scientific and practical methods. Moreover, students and teachers profit from the co-operation 

by learning about the latest practical and scientific findings. Due to the challenges the teachers 

named, it would be recommendable to elaborate together with teachers and out-of-school partners 

within the ChangeLab workshops ways to fulfil subject-specific objectives, e.g. finding a socially 

relevant problem, which students can work on with the partners from a subject specific perspective. 

Another challenge the teachers named is the use of (scientific) terms, which are not understandable 

for all partners. Consequently, at the beginning of the co-operation, within the ChangeLab 

workshops and also at certain phases during the co-operation it would be recommendable to jointly 

define working terms and to give space for questions to all partners involved.  



 

Page 10 | 100 

Another challenge is the organizational effort of the co-operation. The organizational effort could 

be discussed at the beginning of the co-operation within the ChangeLab workshops, and divided 

between all partners involved. It would also be recommendable to continuously offer follow up 

workshops, were challenges can be discussed and solutions can be elaborated together. 

Local implications 

To overcome the challenges linked with the organizational effort, but also with fulfilling the objectives 

of school curricula, the Austrian Local Network will set up a weekly online consultation hour, in which 

open questions can be discussed with teachers and students and in which teachers can get advice 

on how to integrate the different modules of the Austrian Local Network climate change co-

operation in their school subject. Moreover, an exchange platform is planned for teachers, where 

teachers can communicate in order to support each other with their experience. Due to the findings 

it is tried to be in a continous contact with the participating teachers in order to respond quickly to 

upcoming difficulties and organizational questions. With teachers who already rejected the co-

operation, another meeting is organized with the aim to adress and discuss their concerns, and in 

the hope of overcoming them. 

Implications for the research field 

To overcome the challenges named above, future research is necessary. Nevertheless, research 

about transdisciplinary co-operation with schools is rare. The concept can hardly be found in 

everyday school education, here it takes, if at all the form of relatively short-term, research or 

community-education co-operations (ENSI 2020; Sparkling Science 2020). Up to now the concept 

of transdisciplinary is predominantly adopted in higher education in master studies in the field of 

sustainability (Beecroft 2019; Clarke und Ashhorst 2018; Pohl et al. 2018; Stauffacher et al. 2006; 

Stauffacher und Scholz 2004). In transdisciplinary research in general, it is hardly discussed how 

partners invovled are challenged and how to overcome these challenges (Lawrence 2015; Darnhofer 

et al. 2008). Research is needed especially about how to create and communicate the added value 

for schools and out-of-school partners and how to overcome challenges of the co-operation. 

Moreover, research on opportunities how to integrate open schooling in school curricula would be 

necessary. 
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Austria on Challenges and opportunities to transformational 

engagement, scientific literacies, and motivation 

Methods 

In order to get insight into opportunities and challenges of scientific literacy, transformational 

engagement and motivation, we draw on different data sources. 

Due to the special situation posed by the Covid-19 virus, not all modules (ChangeLab Workshop, 

individual climate-related projects, lessons with teachers on climate change, Alpine Research Week) 

of the Austrian Local Network could be carried out. Consequently, in the last co-operation period, 

only the ChangeLab workshops with teachers, students, politicians and (scientific) experts at the 

beginning of the school year, as well as student’s individual climate-related projects during the 

school year, could be carried out. A further module of the Austrian Local Network, the Alpine 

Research Week, at the end of the school year, was particularly affected and could not take place 

due to governmental regulations on Covid-19. Normally, during the Alpine Research Week, students 

become researchers in a real-world learning setting in the high Alpine Mountain Area for five days. 

Drawing on inquiry-based learning (Pedaste et al. 2015; Schneider und Wildt 2009) and moderate 

constructivist approaches to learning (Stauffacher et al. 2006; Tynjälä 1999), students do research 

together with (scientific) experts on the impacts of climate change in differnt fields (glacier, tourism, 

environmental ethics and vegetation). Due to Covid-19, only one class (N=17 students) could take 

part at the Alpine Research Week (ARW).  

In order to sustain contact with further students and teachers, and provide teachers an alternative 

module to the ARW, a real-world learning setting was developed for the teachers. According to a 

moderate constructivist approach to learning (Stauffacher et al. 2006; Tynjälä 1999) and the claims 

of Education for Sustainable Development (UNESCO 2019, 2017, 2010), the students were asked to 

develop a plan of measures and strategies for climate protection on the background of the climate 

emergency, which was declared in Innsbruck, Austria, in the year of 2019. The students were free to 

chose a research field (e.g. mobility, consume etc.) and a target group, as well as in the mode of 

presentation of the results. In the development of measures and strategies, they were supported by 

scientific experts and teachers. This intervention was carried with N=106 students. All students within 

the Austrian Local Network were asked later on by means of an online questionnaire about the 

learning effect of the differnt modules they took part (In which of the modules did you learn the 

most about climate change?) and about which of the modules they liked the most. In total N=161 

students answered to the questionnaire. The 17 students who took part at the ARW were additionally 

interviewed by a standaridzed questionnarie. 

In addition, due to the special situation posed by Covid-19, a further online questionnaire was 

developed. Students (N=220) within the local network were asked about their response to the Covid-

19 situation and their willingness to act climate-friendly. Moreover, predictors for Covid-19 response 

and climate change willingness to act among the students were analyzed. Additionally, students 
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were asked about measures of Covid-19 they would also comply for climate protection and what 

they need to act in a climate-friendly manner. 

Analytical Procedure and Approach 

The findings of the questionnaire about the different modules implemented in the local network are 

based on a preliminary analysis with IBM Statistics 26. The findings of the questionnaire about Covid-

19 and climate change were already evaluated statistically by means of IBM Statistics 26 and 

MAXQDA 2018. Quantiative data was evaluated by means of descriptive, correlation, as well as 

regression analysis. Qualitative data was evaluated by means of content analysis in accordance with 

Mayring (2010).  

Findings 

Asking the students in which of the different modules they learned the most about climate change, 

the ARW and the ChangeLab workshop were the most named answers. Both during the ChangeLab 

workshop and the ARW students get in contact with out-of-school partners. During the ChangeLab 

workshop the students debated together with (scientific) experts, peers and politicans about climate 

change and its consequences and did interactively develop projects on climate change. Within the 

ARW students did actively research on climate change and its consequences in different areas 

(glacier, tourism and environmental ethics) in a real-world learning setting, from the development 

of the research question to the development of solution strategies. During the whole research 

process they were supported by (scientific) experts. Furthermore, students as well as teachers 

mentioned an increasing learning effect by doing research on real-world problems and in dialogue 

with (scientific) experts. At the beginning of the project some of the students did not know what the 

term climate change meant. At the end of the project, they mentioned that they wanted to change 

their lives in a climate-friendly manner. One challenge mentioned in relation to inquiry-based 

learning during the ARW, was that some of the students felt overstrained with the task to do research 

on their own.  

The alternative learning setting in which students were supported by scientific experts had also a 

high learning impact, according to students’ answers. Interestingly, the individual climate-related 

projects, on which the students worked most of the time during the school year, having the 

opportunity to deal in depth with an issue of their interest and do research on their own or in small 

groups, had no high learning effect, according to students answers. The reason might be related to 

the Covid-19 situation, as the students had to work at home and had no opportunity to be in 

continous exchange with teachers and peers. Moreover, traditional teacher-centered classes on 

climate change had no high learning effect. Asking the students which of the modules they liked the 

most, the categorization corresponds to their learning effect.  

Relating to the additional online questionnaire about Covid-19 and climate change, students indicate 

a high willingness to act climate-friendly, especially in the fields of mobility and travels, as well as 

consumption and diet. Moreover, they anounced to be willing to restrict in daily life in these fields, 

like during the Covid-19 lockdown. Additionally, students wish binding rules for climate protection 
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in this field and collective climate-friendly behavior. A regression analysis revealed that present 

personal concern and collective responsibility drives Covid-19 response, while individual 

responsibility is a driver for climate change willingness to act. 

Implications for SEAS concepts, tools, and methods 

Findings about the learning impact within the different modules show that the dialogue and co-

operation between students and out-of-school partners is of outmost importance. Especially, 

inquiry-based learning (Pedaste et al. 2015; Schneider und Wildt 2009), doing research in authentic 

real-world settings together with out-of-school partners seems to have a high learning effect 

according to the results. In order to overcome the overload of doing own research, which some 

students named, the support by scientific experts is very important. Therefore, within SEAS it would 

be recommendable to include scientific experts in every network. Moreover, it would be 

recommendable to give at the beginning of each co-operation initial workshops for students on 

doing research on real-world problems. Deriving from these preliminary results, actively dealing with 

a real-world issue on basis of inquiry-based learning and exchanging perspective with different 

partners, results in higher motivation of students, in taking ownership over and subsequently 

responsibility over an issue, which in last instance might lead to transformational engagement (Ernst 

et al. 2017; Hanschitz et al. 2009; Chawla und Cushing Flanders 2007; Holbrook und Rannikmäe 

2007; Stauffacher et al. 2006). Especially responsibility, is an important factor to be strengthened for 

transformational engagement, as shown in the findings. Consequently, within SEAS it would be 

recommendable to strengthen co-operation in authentic, real-world settings, giving students the 

opportunity to actively deal with an issue.  

Moreover, as the findings demonstrate also short-term learning intervention with out-of-school 

partners in inquiry-based real-world settings have a high learning effect. Consequently, not all co-

operations need to necessarily be long-term co-operations. 

Local Implications 

As some of the students indicated to feel overwhelmed with doing own research during the Alpine 

Research Week and also with working on their own individual climate-related projects, within the 

Austrian Local Network, students should be given more support. Therefore, a weekly online meeting 

is planned, where students can join for open questions and support. In regard to the ARW, (scientific) 

experts will be trained to more actively support the students when needed. 

Implications for the research field 

Considering the claims of Education for Sustainable Development (UNESCO 2019, 2017), moderate 

constructivist (Stauffacher et al. 2006; Pruneau et al. 2003; Tynjälä 1999) and inquiry-based 

approaches (Pedaste et al. 2015; Schneider und Wildt 2009) to learning, in which students do 

research with out-of-school partners are according to the findings an effective method to work with 

sustainability issues in open schooling networks. Considering these results and also drawing back to 
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the findings of the interviews in chapter 2, scientific experts can have an important role in supporting 

the students in doing own research and in raising students’ scientific literacy. 

Austria on Challenges and Opportunities to Teaching Scientific 

Literacy 

Methods 

Data Sources and Participants 

In order to research on challenges and opportunities with regards to scientific literacy, we draw on 

results of the Alpine Research Week, which is one module of the Austrain Local Network. Some of 

the students (N=17) of the Austrian Local Network got the opportunity to take part at the Alpine 

Research Week. Besides being asked, by means of an online questionnaire, about the learning 

impact (see above), the participating students were interviewed by means of an standarized 

questionnaire, about their experience with inquiry-based learning (Pedaste et al. 2015; Schneider 

und Wildt 2009) and the dialogue with experts. They were asked about if and why they like to work 

on real-world issues, and if and why they wish to work with out-of-school partners. Moreover, they 

were asked about their learning experience during the ARW. 

Analytical Proceure and Approach 

The findings are based upon preliminary analyses. The data will be evaluated by means of the 

content analysis due to Maring 2010 (Mayring 2010) with the programme MAXQDA 2018. 

Findings 

Both teachers and students acknowledged to have learned a lot about climate change and its 

consequences along the project period. Especially in the ARW, students indicated having learned a 

lot about climate change and its consequences in different fields in dialogue with scientific experts. 

The same is true for actively doing research on a real-world issue, being supported by scientific 

experts. Furthermore, at the beginning of the project some of the students did not know what the 

term climate change means. At the end of the project, they mentioned that they wanted to change 

something in their lives in order to behave climate-friendly. Students indicated that they liked the 

work with (scientific) experts a lot and that they would prefer to get more often in dialogue with 

scientists in order to learn from them. 
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Implications for SEAS concepts, tools, and methods 

The findings give reason that giving students the opportunity to work on real-world issues with 

(scientific) experts raises scientific literacy (Holbrook und Rannikmäe 2007). 

Local implictions 

By means of the SEAS Global Assessment in the next ARWs it could be evaluated if scientific literacy 

can be raised by the differernt modules within the Austrian Local Network. 

Implications for the research field 

Inquiry-based learning in real-world settings, which give students the possibility and space for using 

their creative and analytic skills may increase scientific literacy (UNESCO 2019; Pedaste et al. 2015; 

Stauffacher et al. 2006; Pruneau et al. 2003). Future research should have a more closer look to the 

opportunities and challenges of inquiry-based learning and in which formats it could be 

implemented in the school and out-of-school context (Keller et al. 2019; Pruneau et al. 2003). Also 

challenges and opportunities in teaching inquiry-based learning should be assessed. Moreover, it 

would be important to do research on how to inquire the prior knowledge and experience of 

students to know, how much input and support they need to do research with out-of-school 

partners. 

Additionally, it would be interesting to do research on how inquiry-based learning might raise 

predictors of the willingness to act climate-friendly or in general in a sustainable, responsible manner. 

The findings above could give reason to hypothesize, that awareness, as well as responsibility could 

be raised among students. 
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4. Belgium 

Belgium on Challenges and Opportunities with Regards to the 

Establishment and Implementation of Open Schooling 

Partnerships: The School and Out-of-School Interface. 

Methods 

Data Sources and Participants 

In the Belgian local network we focus the assessment of challenges and opportunities with regards 

to the establishment and implementation of open schooling partnerships on co-designing locally 

relevant teaching with the LORET tool.  

We collect data from the following sources and participants through an intensive action research 

process in three schools and an environmental education centre: 

 Video- and audio-recordings of preparatory meetings + transcripts 

 Video- and audio-recordings of LORET workshops + transcripts 

 Video- and audio-recordings of lesson design workshops + transcripts 

 Field notes of meetings, LORET workshops and lesson design workshops 

 Interviews with teachers + transcripts 

 Interviews with partners + transcripts 

 Documents (for content analysis): uploaded LORET-plans in the database 

DATE WHAT WHO TIME 

29/08/19 Preparatory meeting with pilot 

school 1 (BS De Sterrebloem) 

1 teacher/principal, 1 

policy advisor of the 

Flemish Government, 1 

farmer, 1 trainee 

organic farming, 2 

researchers 

1h30 

28/10/19 LORET workshop with pilot 

school 1 (BS De Sterrebloem) 

6 teachers, 1 policy 

advisor of the Flemish 

Government, 1 farmer, 

2 trainees organic 

farming, 1 MOS1 coach, 

1 MOS coordinator, 1 

researcher (Ghent 

University) 

4h 

                                                           
1 MOS = Milieuzorg Op School, the Ecoschool programme coordinated by the Flemish government 
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8/11/19 Preparatory meeting with pilot 

school 2 (Atheneum Merelbeke) 

1 teacher, 1 researcher 1h30 

10/12/19 LORET workshop with pilot 

school 2 (Atheneum Merelbeke) 

7 teachers, 1 

researcher (Ghent 

University) 

1h30 

20/12/19 LORET workshop with pilot 

school 2 (Atheneum Merelbeke) 

6 teachers, 1 policy 

advisor of the Flemish 

Government, 1 

researcher 

1h40 

23/12/19 LORET workshop with pilot 

school 1 (BS De Sterrebloem) 

5 teachers, 1 policy 

advisor of the Flemish 

Government, 1 farmer, 

1 researcher (Ghent 

University) 

3h 

30/1/20 LORET workshop with pilot 

school 2 (Atheneum Merelbeke) 

6 teachers, 1 MOS 

coordinator, 1 

empoyee of a NGO, 1 

researcher (Ghent 

University) 

1h40 

10/2/20 Meeting with the Belgian 

Ecoschools (MOS) 

2 MOS-coordinators, 2 

researchers (Ghent 

University) 

3h 

18/2/20 Meeting with cCHANGE 5 teachers, 2 staff 

members of cCHANGE 

and 2 researchers 

(Ghent University) 

1h20 

3/3 LORET workshop with pilot 

school 1 (BS De Sterrebloem) 

8 teachers, 1 policy 

advisor of the Flemish 

Government, 1 

researcher 

3h 

13/5 Meeting with SEAS partners 

Uppsala University & EduQuality 

Leif Östman, Stefan 

Bengtsson, Katrien Van 

Poeck and Eva 

Roelandt 

2h 

2/6 Meeting with the coordinator of 

pilot school 1 (BS De 

Sterrebloem) and a policy 

advisor of the Flemish 

Government (who is also head 

of the director board of pilot 

school 1) 

Coordinator of the 

school, a policy advisor 

of the Flemish 

Government, 2 

researchers (Ghent 

University) 

1h20 

5/6 Meeting with SEAS partners 

Uppsala University & EduQuality 

Leif Östman, Stefan 

Bengtsson, Katrien Van 

Poeck and Eva 

Roelandt 

2h 
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15/6 Meeting with the Belgian 

Ecoschools (MOS) 

2 MOS-coordinators, 2 

researchers (Ghent 

University) 

2h 

27/8 LORET workshop with pilot 

school 1 (BS De Sterrebloem) 

… teachers, 1 MOS 

coach, 1 employee of a 

NGO, 2 researchers 

(Ghent University) 

4h 

22/10 Preparatory meeting with pilot 

school 3 (Sint-Barbaracollege) 

2 teachers, 2 

researchers (Ghent 

University) 

1h 

23/10 Meeting with the managing 

board of pilot school 2 

(Atheneum Merelbeke) 

2 members of the 

managing board, 1 

teacher and 2 

researchers (Ghent 

University) 

1h30 

Table 3: Belgium data sources 

Analytical Procedure and Approach 

Through qualitative analyses of LORET workshops, preparatory meetings and lesson design 

workshops, we investigate how implementing LORET-based open schooling challenges established 

teaching habits and routines and how it may result in a transformation of customary manners of 

teaching. The analyses focus on how teachers, school teams and non-school partners (incl. us as 

researchers) learn by doing through implementing the LORET methodology.  

The theoretical framework that underpins our study is a transactional learning theory (Östman et al. 

2019a) based on the pragmatist work of John Dewey (1916, 1938). This theory understands learning 

as being incited by a ‘problematic situation’ in which our habitual ways of acting and coordinating 

with the surroundings are disturbed. This is grounded in the pragmatist assumption that, in everyday 

life, we mainly act without reflecting. Reflection, and hence learning, first starts when our 

environment disturbs such habits. Sometimes we can easily solve problematic situations with the 

help of existing habits. Learning then results in consolidating and enriching the habit. But sometimes 

the problem is harder to resolve and requires an ‘inquiry’. Through experimentation one tries to 

solve the problem which results, if successful, in new knowledge, skills, values, identities, etc. Learning 

can in this case result in a substantial transformation of habits or even the start of a new habit. 

Drawing on this theory, we investigate the disturbance of habits of teachers, local partners and 

students as well as of collective customs of schools and partner organisations and whether/how the 

participants learn from this (i.e. consolidations, enrichment, transformation of habits and perhaps 

creation of new habits). Pragmatism’s processual approach to the phases of habit, crisis and creativity 

that mark human action (Shilling 2008) offers a useful framework to investigate how the disturbance 

of teaching habits, incited by the introduction of a new open schooling methodology, may foster 

reflexive professional development and creative didactic innovation.  

We address the following research questions: 
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1. In which ways does the implementation of LORET disturb the professional habits of teachers? 

2. In which ways does the implementation of LORET disturb collective customs in school teams? 

3. In which ways does the implementation of LORET disturb the habits of non-school open 

schooling partners? 

4. Under which conditions does this result in a positively evaluated consolidation, enrichment or 

transformation of habits and customs? 

5. How do facilitators of the LORET methodology affect this? 

How do participants learn from each other? 

Methodology  

We analyse the transcripts of observations with the analytical method Practical Epistemology 

Analysis (PEA). The method is created by Wickman and Östman (2002) and is designed to study how 

learning takes shape through individual-environment transactions. It enables a ‘high-resolution’ 

analysis of how learning – here: educators professional development and the transformation of 

teaching habits – takes place ‘in action’. As such, it allows us to open-up the black box of a learning 

process and to trace the connections between this process and its outcomes. Its main analytical 

concepts are: ‘gap’, ‘relation’, ‘stand fast’ and ‘encounter’. PEA starts from the transactional 

understanding of learning as the creation of relations between what stands fast for a person – 

previous experience (earlier acquired knowledge, skills, values, etc.) – and the new situation that s/he 

is encountering. If one manages to create a relation between those, one has used earlier experiences 

to make the new situation intelligible. If that does not happen, one cannot continue. Every time a 

person encounters a new situation, a gap occurs. If s/he bridges the gap by creating a relation to 

what stands fast, s/he person has learned something, i.e. s/he has developed an expanded and more 

specific repertoire for action. Often we bridge gaps immediately. Sometimes, however, the gap is 

too big – we see people hesitate, start to guess, ask for help, etc. – and becomes a trigger for inquiry. 

The gap – which can be understood as a practical epistemic gap (see Wickman and Östman, 2002) 

– makes it impossible to continue habitually, without reflection (see above: theoretical framework). 

The learner then needs to stage new encounters to fill the gap, for example, with a book, a teacher, 

or peers. By analysing the created relations, we can investigate the content of what is learned. 

Analysing the encounters reveals how the learning was made possible. We combine PEA with 

Teacher Move Analysis to investigate the impact of interventions of facilitators on the direction of 

the participants’ learning (question 5) and with Transactional Argumentation Analysis in order to 

reveal how people learn from each other in the workshops (question 6).  

The field notes, documents and interviews are investigated through thematic analysis. Sensitising 

concepts – i.e. concepts that directs the researchers’ attention towards interesting aspects of what is 

studied, relevant empirical evidence, fruitful lines of inquiry, etc. – derived from the above elaborated 

transactional learning theory constitute the initial coding scheme. The analyses of interviews 

complements PEA in that it also provides insight in the participants’ intentions, reflections and 

experiences that remain invisible in a PEA analysis. 



 

Page 20 | 100 

Findings 

The expected outcomes of our analyses are: 

 the identification of different types of disturbances of the professional habits of teachers; 

 the identification of different types of disturbances of collective customs in school teams; 

 the identification of different types of disturbances of the habits of non-school open 

schooling partners; 

 a mapping of different types of disturbances of teaching habits; 

 key conditions for positively evaluated consolidation, enrichment or transformation of habits 

and customs (incl. regarding facilitator’s interventions and collegial learning). 

Analysis of Field Notes 

Currently, our data collection and full-length analysis work is ongoing and will be further developed 

for the second annual Local Assessment report (D3.2). Here, we present our initial findings.  

After the meetings and workshops we take notes about our experiences so as to monitor the ‘lessons 

learned’ throughout the pilot projects. These field notes are a combination of, on the one hand, a 

factual account of what happened and what has been said and, on the other, reflections of 

researchers. When several researchers attended a meeting/workshop, each or them writes down 

their reflections which are then later shared and, if these emerge, complemented with additional 

reflections of the researchers based on each other’s observations and reflections. The notes are also 

shared with other researchers in the project (e.g. WP4 leader Stefan Bengtsson, LORET developer 

Leif Östman) for additional reflections/feedback. As such, we aim to optimally increase the quality of 

the field notes through the benefits of ‘researcher triangulation’ (Patton, 2002). Below we present 

our initial findings and illustrate them with excerpts from the field notes: 

Lessons learned on how to support schools in managing LORET-based open schooling projects: 

During meetings and workshops in the pilot schools, we regularly encountered obstacles to 

implement the original timing of LORET step-by-step plan, going through all steps in one full-day 

workshop. It proved to be unfeasible to block a whole day, simultaneously, in all involved teachers’ 

calendar. For example: 

 

“Choosing meeting dates with all the involved teachers is not easy! Next meetings: 20 December 

10:00-12:00 – 30 January 16:30-18:00.”  

 

Splitting-up the work in several shorter meetings revealed the benefits of giving the participants’ 

time in-between meetings to process the outcomes of a past meeting and preparing the next one. 

It is very important to carefully discuss and plan this while preparing the process in close 

collaboration with the (group of) teacher(s) that will drive it in the school.  
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We repeatedly experienced a need to (re-)plan the LORET work flexibly and to follow the schools’ 

pace and agenda. For example: 

 

“The idea was to go through Phase 1-3 but we did not have enough time and only did 1-2. 

Phase 3 and 4 will be done in (a) next meeting(s). Katrien and Jürgen will contact [the principal] 

to plan this.”  

 

The participants regularly raised questions that reflect a need for clear information about the 

process. For example: 

 

“It is important that (potentially) participating schools have a very clear view on what we offer, 

what we expect from them and “what’s in it for them”. Therefore, we will make a short text 

and/or slides to outline this briefly, clearly and convincingly. This should also be discussed with 

the principal.” 

 

“It is important for the participants to have an overview of the entire process and how every 

meeting/workshop fits into the whole. Each workshop should preferably start with a short 

reminder of what has been done so far and what is the envisioned trajectory from now on.” 

 

During the workshops, we experienced a need for tools that can help us to facilitate LORET-

workshops. For example: 

 

“It would be good to have templates (posters) with the questions and space to write down the 

expected outcome of each phase.” 

 

“It would be good to find a more structured way to ‘harvest’ individual ideas about relevant 

sustainability issues without immediately starting to discuss them. Post-its?” 

 

“Another challenge is to make people think beyond the ‘usual suspects’/clichés while listing 

sustainability issues. Here, too, we need some suggestions for methods. … The Sustainable 

Development Goals may offer a framework that can widen the scope of what sustainability 

entails (e.g. more than only environmental problems).” 

 

Especially in secondary schools, where different teachers are teaching different subjects and 

several but not all teachers teach in the same classes, deciding which teachers to involve and 

which classes of students to address in a LORET plan can be a difficult challenge. Moreover, we 

experienced how teaching schedules often change in the next school year. A teacher that drives 

one of the LORET pilot projects emphasised the importance of involving teachers that are 

motivated and committed to work with LORET, but also pointed out that the group of teachers 

gathered based on such commitment does not necessarily teach the same groups of students. 

Ideas were raised to try to reach a fruitful balance between bottom-up starting from teachers’ 

commitment and top-down planning. For example: 
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“Instead of inviting every teacher of the school to participate in LORET, it is more efficient to 

address those who teach in the same class. In this way you can assure that the students work on 

a local sustainability through different subjects.” 

 

As subject-oriented teaching is dominant in the Flemish school system – especially in secondary 

education – we observed teachers expressing a need and raising ideas to enable cross-curricular 

collaboration on and organisation of the LORET-plan. For example: 

 

“The teacher who takes the lead on the LORET-trajectory in the pilot school suggests to choose 

one subject that takes on a pivotal role in the LORET-plan and complement this with additional 

lessons of other subjects.” 

 

“Most schools in Flanders are still subject-oriented but now and then cross-curricular initiatives 

rise up like STEM education, project-based education (PAV: ‘Project Algemene Vakken’), research 

competences, subjects on citizenship and from September 2021 all catholic schools introduce a 

school subject named ‘social, economic and artistic education’ (MEAV). In the meeting the idea is 

raised that these more cross-curricular oriented subjects can play a leading role within LORET. 

Preferably this LORET-leading subject is taught at least 2 hours a week … The teacher of this 

LORET-leading subject supports his/her colleagues because s/he can keep a close eye on the 

implementation of the LORET-plan and mobilise relevant knowledge and skills offered by the 

other subjects.” 

 

We regularly witnessed the vital importance of support from the school management in order to 

cope with the above elaborated challenges. For example: 

 

“The principal seems to be willing to explore opportunities to organise future teaching schedules 

in such a way that teachers who are motivated to work with LORET can teach in subjects and 

classes involved in the LORET-plan.” 

 

“The principal of the pilot school showed explicit openness for ‘being creative’ with rules in order 

to encourage cross-curricular education. He suggested to remove some teaching content and 

replace it by lessons focussed on the ‘key competences’. He also referred to the need and 

possibility (e.g. through adapting lesson schedules) to tackle timing issues caused by the 

traditional way of organising teaching in 50 minutes’ time slots.” 

 

For teachers, LORET workshops are also in-service trainings. This can be formalised. For example: 

 

“The teachers asked me if it was possible to get a training certificate for this workshop. I will 

make this and offer it to all the teachers participating in the workshops from now on. It seems to 

be important for their personal records, especially for those who want to apply for a permanent 

position.” 

Lessons learned on how to support collaboration between school and out-of-school partners: 
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We observed a need to conceptualise and clarify the different roles of different actors involved in 

LORET-based open schooling. For example: 

 

“An important issue is also how to involve the students as well as community actors in the very 

educative process [of selecting a sustainability problem]. We need some suggestions for methods 

on how to do this.” 

 

 “Some local partners are struggling with their role in supporting students’ learning – for instance 

on a farm. Are they supposed to act as teachers? Do they have a different, complementary role? 

If so, how to understand this?” 

 

Teachers have a different role and responsibility than non-school partners. It seems important to 

illuminate these roles and to find ways to support teachers and non-school partners to take them 

on.  

 

Ideas have been raised on how to identify actors in the local community that can play a role as non-

school partners in LORET-based open schooling activities. For example: 

 

“Mapping local partners can be done in interesting ways by working with ‘real’ maps. Another 

possibility is for instance to work with an ‘omgevingsboek’ (school environment book) that some 

school systems already encourage.”  

 

The measures taken in response to the diffusion of Covid-19 are experienced as a severe obstacle 

for collaboration with non-school partners and ideas have been raised to find alternative ways to 

collaborate. For example: 

 

“Are LORET lessons corona-proof? Is it possible to do action based research on a local 

sustainability problem and follow the measures against the spread of the coronavirus? Is it 

sufficient to have online video chats with local stakeholders or is a physical interaction between 

students and local stakeholders - and the surrounding in general - a prerequisite for quality 

research? The Flemish Government doesn’t allow excursions in secondary education because of 

corona yet we see possibilities to bring in the outside world with the help of ICT.  Interviewing 

local stakeholders through video chat, mapping and sharing observations through Google My 

Maps and in general collaborating through video chat.” 

Lessons learned on how to use LORET for simultaneously realising educational goals and addressing 

locally relevant sustainability problems: 

LORET starts with identifying sustainability problems that are relevant in the local community in order 

to, subsequently, develop a teaching plan that addresses these challenges. We repeatedly observed 

that teachers, already from the start, have their teaching goals and practices in mind. For example: 

 

 “Participants seem to find it difficult to focus on the sustainability problem. Instead, they ‘jump’ 

already to the classroom context, talking about ‘possible ways to deal with the problem’ in the 
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classroom, or about challenges that they may experience in their teaching. Katrien intervened by 

asking the question ‘If you would be the dictator of your town, what would you do to solve the 

issue of unsustainable food’. One of the participants told us after the workshop that this was very 

helpful. We need to reformulate the steps in order to avoid this in the future.” 

 

We observed that the selection of a sustainability problem to work with can be a challenge. This is 

not a value-free choice and a lot of things may be at play, e.g. power relations in the teacher team, 

curriculum considerations, previously made choices, questions/pressure from local community 

actors, etc.  

 

“They had a long list of topics – choosing was not easy and was in the end done by focussing on 

the topic that, according to the teachers, had the most connections with the students’ curricula: 

food. (In technical and vocational education they have some programmes that focus a lot on 

food). Other topics in the short list (dissipation and mobility) were not chosen.” 

 

The pedagogical framing of the quest for solutions for sustainability problems proved to be a 

challenge. The second phase of the initial LORET step-by-step plan caused concerns about the risk 

to ‘instrumentalise’ schools and students. For example: 

 

“We need to find good ways to reformulate Phase 2 of LORET. We adjusted the initial 

formulation,  emphasising that this phase is meant as a preparation for the teachers, 

familiarising themselves with the content of the LORET plan, but that this should be done in such 

a way that maintains sufficient space for the students to engage in a joint inquiry and 

experimentation. This proves to be not as fruitful as we hoped. It can lead to instrumental 

approaches and does not create sufficient space to explore the problem together with the 

students. Reformulating this is perhaps the biggest challenge in supporting schools to work with 

LORET in the spirit that inspired the method’s development. We need consistent, suitable 

language and probably some metaphors and inspiring examples.” 

 

The problem-solving process in which students are involved in LORET-based open schooling should 

be understood pedagogically (i.e. as a trigger for education) and not instrumentally (i.e. solving the 

problem as an end in itself). 

 

The pedagogical opportunities involved in addressing real-life sustainability problems in education 

have been emphasised by teachers, principals and non-school partners. For example: 

 

“We can see this global crisis as an opportunity for experiential learning, dealing with complex 

problems and conflicting interests. The similarities and connections between the corona crisis 

and the climate crisis deserves our attention and should be discussed during the LORET 

workshop and the LORET lessons.”   

 

A regularly recurring topic of discussion was whether and, if so, how to involve students in the 

identification and/or selection of locally relevant sustainability problems. For example: 
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“[Students] should ideally also have a voice in selecting the topic to work with in the project. 

Opportunities to do so differ according to the context (e.g. group size) and may range from 

‘giving them a voice’ to ‘letting them select the topic’. This can be done, for example, through 

interview assignments, survey, asking students to make pictures, etc. Suggested methods for this 

need to be included and need to put the educative value of such work in the forefront.”  

 

Experimentation took place regarding how to connect addressing sustainability problems to realising 

curriculum goals and offering the students subject content. For example: 

 

“The list of the things students need to know (Phase 3 of LORET) can become very long. This can 

be overwhelming for teachers as it may be impossible to address all this in the short term. We 

need to provide a way to ‘save’ all the results from this brainstorm/discussion without having to 

include/implement all of it in one LORET plan (Phase 4).” 

 

“The list in Phase 3 should include scientific knowledge, practical skills but also, for instance, ethical, 

democratic or emotional competences. In order to widen the scope beyond the purely cognitive (knowledge), 

we may use the metaphor of head – heart – hands. This could be integrated somehow in the poster.” 

Analysis of Interviews 

Currently, our data collection and full-length analysis work is ongoing and will be further developed 

for the second annual Local Assessment report (D3.2). Here, we present our initial findings.  

MOS (Milieuzorg Op School), the Belgian Eco-schools programme coordinated by the Flemish 

government, expresses a willingness to play a role in up-scaling the implementation of LORET-based 

open schooling beyond the pilot projects: 

“LORET is a very nice pilot project that we want to follow up very closely in order to extract those 

parts that can later be disseminated on a larger scale - at the Flemish level - in our Belgian Eco-

schools.” (coordinator of MOS) 

Respondents reflect on LORET’s potential to link the realisation of curriculum goals with addressing 

real-world sustainability problems: 

“What is also very important about LORET, is that we use the environment to learn from it 

together and through this way of working we work immediately on the curriculum. All curriculum 

goals are included, which is a great added value. Through LORET experiential learning is now 

effectively given a place.” (coordinator of MOS)  

 

“And actually that is something in my teaching style, something that really fits and that LORET 

also completely does, namely looking from different subjects ‘how can we fit a certain theme and 

how can we out of our subject-specific curriculum final objectives, curriculum goals, working with 

them and yet achieving our goals in our own way and teaching the students without have to 

waste time on separate projects.” (teacher in pilot school 2) 



 

Page 26 | 100 

LORET is seen as a tool that can help schools and teachers to change habits that are regarded 

undesirable: 

“A lot of teachers are actually stuck in their own way of thought. And what I actually find very 

fascinating, is to look across the walls at other subjects. And that is actually what LORET also 

offers a bit or definitely offers. I am actually going to look at other subjects, what are you doing, 

which content are you giving, ok which manner of approach do you use, which techniques or 

which methods do you use to get started with it. And what can I still do from my own subject 

with that. (teacher in pilot school 2).  

 

“Learning to think about these local, relevant sustainability themes is something which schools 

are not doing enough currently. And by learning to think more widely and making contact with 

partners, in the long term there can be a great benefit in collaborations, in connecting, in looking 

together for the sustainable, sustainable approach to certain themes that at that time are a 

problem for them.“ (coordinator of MOS) 

LORET-based open schooling is appreciated for its potential to realise a wide range of learning 

outcomes, moving beyond the transfer of theoretical knowledge and encompassing things such as 

questioning what is taken for granted, openness for new perspectives and possibilities, etc.: 

“It is so valuable to dare to think beyond what you take for granted and indeed to have a look at 

what’s actually going on and what systems are there and why do we use this system and not 

that system.  So if they just, and it doesn’t even have to involve breaking down the walls, but if 

they just would be willing to look over the walls, that in itself would be a very nice achievement.” 

(teacher in pilot school 2). 

 

“Ultimately, you want to achieve an effect with your students and that doesn’t always have to involve 

learning in the strictest sense, in only learning knowledge by heart, but also learning to get along with each 

other a bit and learning that there are also other opinions and that other things are also possible than that 

they could have imagined to be possible.” (teacher in pilot school 2). 

Analysis of transcripts of observed activities 

As argued above, the data collection and analysis still on-going. This section will be added in the 

second annual report. 

Analysis of a Focus Group with Teachers 

In pilot school 2, one of the teachers organised a focus group with the teachers involved in the open 

schooling project as part of the research he did for a Master thesis (Vaes, 2020). This focus group 

took place six weeks after the school worked with cCHALLENGE as an ‘intermezzo’ in the LORET 

trajectory. They organised a cCHALLENGE in between selecting a locally relevant sustainability 

problem and developing a concrete LORET-plan. Important to know, is that in the middle of the 30-

days challenge – end of March 2020 – the school shifted to distance learning as a result of a lock-

down in response to the diffusion of Covid-19. We present the outcomes of the focus group in 

relation to the questions addressed. 
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How did you experience this project? What was positive for you, what wasn’t as positive? 

 “This project was a perfect fit within the [school subject] ‘foundation of democracy’. It was perfect to appeal 

to their citizenship, to teach how we all contribute to society and how each contributes for good and bad.” 

 “Less positive was that everything still fell within the individual subjects and was not moved to cross-

curricular projects.” 

 “The initiative is interesting, the approach fascinating, but it requires a lot of good will from the participants” 

 “Mostly positive, somewhat chaotic in the beginning and lacking some overview. The followed ideas changed 

too quickly for me. Positive was the project follow up, sufficient communication and flexible operation” 

How do you think the students experienced this project? 

 “… They [students of 3ASO] really started to think and also addressed their families, which gave a nice ripple 

effect.” 

 “Some were involved and captivated, others have other immediate concerns so that the wider context is not 

a priority” 

If the project should take place again in the future, what things would you definitely like to keep? 

 “Different subjects from different domains participate. 4 weeks are sufficient” 

 “The focus on 1 concrete aspect, this year it was around nutrition in 6bso, otherwise it will be too vague and 

not very tangible (so it was positive)” 

 “The interactive collaboration with the students” 

 “I would certainly keep the challenge and the way of communicating via digital platform, so that the pupils 

and teachers can support each other.” 

If the project should take place again in the future, what things would you definitely want to change? 

 “Start up in 2 groups, the large group was too chaotic. Clearer processing of the different phases was now 

not sufficiently integrated, because we were mainly involved with curriculum goals and preparing lessons” 

 “The technical support must first get rid of its teething problems, which has undermined the credibility in 

6bso ... (so was negative)” 

 “Less online, increase accessibility” 

 “I had difficulties keeping an overview of which lessons the students had already seen in connection with the 

theme. I think giving some specific lessons related to the theme is important for the background information. 

The lack of hours is a difficult combination here. 

Should the project take place again in the future, what new elements would you like to add? 

 “Better follow-up of the online platform. Let the closing event continue” 

 “A longer preparation time in advance, increasing the knowledge of the students prior to the action.” 

 “Develop more tangible content at school” 

 “Make more hours available for lessons or activities. A central overview or plan for the content that the 

students should receive or have already seen in connection with the theme can be even more extensive.” 

If we want to start / continue a project on sustainability again next school year. What should it look 

like? 

 “More visibility at school, no abstract efforts, but very concrete and tangible, the results of which encourage 

even more action” 

 “Have the students use the LORET method” 
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 “A combination of the project with a sustainability challenge, workshops, a few theme lessons or a movie 

moment… combine with a sustainability climate week?” 

Based on his colleagues’ answers to the questions in the focus group discussion, the teacher drew 

the following conclusions about the process of planning and executing the open schooling: 

1. The technical difficulties encountered to log into the cCHALLENGE platform, and the difficulties 

of receiving messages over SMS risk jeopardising the project, before it really starts. In order to 

overcome this, sufficient tests need to be done, in the country where the case study is rolled out, 

ideally with some students of the targeted age group. Also afterwards, logging onto the platform 

required too many steps for the students, not to be an obstacle. Some students proposed the 

idea of developing an app to build the platform on. This would definitely benefit the participation 

of the students. 

2. Integrating multiple subjects in the project was experienced as a positive note. This did raise new 

requirements though. The most obvious difficulty of creating a truly cross-curricular project, has 

been the organisation. Creating and keeping a clear overview is a necessity when collaborating. 

The teachers involved were all very motivated, competent and flexible professionals. Still it was 

hard to truly collaborate. The school is structured according to subjects, and it takes effort to 

organise projects in a different way. This study might not have used the potential of the 

leadership team enough, in order to overcome these problems. This proves planning and 

organisation are both important aspects of such a project. Expertise on this side can both come 

from within the school (experienced teachers, leadership etc.) and from external people having 

experience in developing cross-curricular projects. 

3. The important role that reflections have is certainly acknowledged. The digital format of 

cCHALLENGE expects a high level of independence from the students. The teachers felt the 

third-grade students were often not up to this level of independence yet. They need very clear 

instructions and support when making reflections. On the one hand doing reflections with this 

age group was thought to be beneficial in regard of their development. On the other hand, it 

was not possible to provide the clear instructions and help needed to bring them to the expected 

level. Following these arguments, the fifth grade (16-17yo) were suggested as a better fit to this 

project. 

4. The teachers put forward the need of a more tangible collaborative core to the project. The 

digital cCHALLENGE platform and the transformative program can then function as a support 

to this core. Working with the entire LORET trajectory, and finishing all phases might lead to this 

more tangible core, where collaboration between students and with local organisations is sought 

for. 
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Implications for SEAS concepts, tools, and methods 

Lessons Learned about LORET 

The above elaborated findings of the local assessment have regularly been discussed with WP4 

leader Stefan Bengtsson and LORET developer Leif Östman with regards to the implications for 

LORET as a central tool in the SEAS project. In sum, and at a more general/synthesising level, the 

lessons learned about LORET so far are the following: 

 A good manual needs to be developed for (future) LORET workshop facilitators that addresses 

the above elaborated challenges as well as fruitful ways of tackling these. 

 There is a need for a good balance between, on the one hand, a systematic way of working with 

the LORET methodology and providing the participants with clear information on that and, on 

the other, flexibility in relation to the schools’ specific context. It appeared necessary to adapt 

the LORET step-by-step plan in order to make this good balance possible through a ‘flipped 

classroom’/’blended learning’ approach. 

 It is important to provide time and space for joint preparation and to clearly articulate mutual 

expectations. To enable this, a preparatory meeting needed to be added to the LORET trajectory. 

 A convenient and user-friendly set of tools needs to be developed that facilitators can use to 

support participants in the different steps of a LORET trajectory, ideally on a digital platform.  

 It is important to develop a LORET-plan from the perspective of the group of students that will 

get the lessons. While planning the LORET-based teaching, it is vital that all the students involved 

will have the opportunity to experience the whole process from exploring the problem to coming 

up with possible solutions to implementing solution proposals and evaluating the problem-

solving. Thinking from the student perspective, thus means that the LORET-lessons offered to a 

specific group/class should encompass all the phases of a problem-solving cycle. If lessons are 

planned for several groups/classes, it is recommended to create a LORET-plan for each 

group/class. 

 As support from the school management is a key condition to encourage and enable teachers 

to develop LORET-based open schooling, supportative initiatives that principals can take need 

to be listed in the manual for (future) LORET workshop facilitators. 

 Working with cCHALLENGE may be used as an extension to LORET. By choosing their personal 

30-days’ challenge in relation to the selected sustainability issue, student get the chance to 

explore the problem and to experiment with possible solutions. Yet, further assessment is 

required to identify pitfalls and opportunities as well as teachers’ needs for didactical support on 

how to integrate cCHALLENGE in the LORET philosophy. An important aspect of the analysis (of 

observations, digital log activities) will be to assess whether/how teachers’ interventions improve 

the students’ reflections. 

 The different yet complementary roles of teachers and non-school partners in LORET-based 

open schooling need to be clarified. Whereas, initially, we experimented with involving non-

school partners in the LORET-planning team, it appeared necessary to sharpen the focus of 
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LORET as a didactical planning tool for teachers and to include in this didactical planning the 

question how to involve non-school partners in pedagogically interesting ways. 

 Considering the observed struggles to pedagogically frame sustainability problems, the quest 

for solutions and the involvement of students in a problem-solving process, there is a need to 

revise the LORET step-by-step plan with a sharper didactical focus. 

We have collaborated with WP4 leader Stefan Bengtsson and LORET developer Leif Östman to 

adapt the LORET step-by-step plan. This adaptation happened gradually. 

The initial LORET trajectory (Östman et al. 2013) looked as follows: 

 

Figure 1: Original phases in the LORET tool 

Based on earlier experiences with the criticism of instrumentalization (see above), from the very start 

of the SEAS project Phase 2 was slightly reformulated as follow: “Identify possible ways to tackle this 

sustainability issue + expected challenges”. 

As this did not result in the desired effect, as well as because the identified need to add a preparatory 

meeting (see above), the LORET step-by-step plan was revised as follows: 

Phase 1

• Identify key sustainable development issues in your local 
community

Phase 2

• Identify goals for sustainable development: List the outcomes you 
want to achieve

Phase 3

• Identify the knowledge and skills needed to tackle the 
sustainability issue

Phase 4
•Create a LORET-plan
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Figure 2: Revised LORET phases  

The revised Phase 2 was operationalised as follows: 

A. Individual work: Make three lists 

1. Explore the selected topic in more detail and list different aspects of it. What is 

actually the problem? Why is it a problem? For whom is it a problem? (How) do 

we experience it in the local community? Etc. 

2. List possible ways to tackle the selected sustainability issue. Which ameliorations 

would you like to achieve? Which actions does this require according to you? 

3. List the challenges you expect to encounter while putting the action ideas into 

practice. 

B. Discuss the individual lists in the group and make common lists.  

The lessons learned with this revise trajectory resulted in another, this time more thorough, revision 

inspired by the following considerations: 

 The need to frame LORET more sharply as a planning tool for teachers to plan their lessons; 

 The need to balance a clear and systematic way of working with flexible adaptation to the 

specific school context; 

 The need to provide a sharper didactical focus; 

 The benefits of ‘blended learning’ and of giving participants time to do some preparatory 

work. 

Instead of 4 (+1) phases, the LORET-trajectory now consists of an alternation of workshop meetings 

and preparatory assignments: 

Phase 0
•Preparation

Phase 1
• Identify key sustainable development issues in your local community

Phase 2

•Explore the selected problem, reflect about possible solutions as well 
as challenges that may be faced while trying to tackle the problem

Phase 3

• Identify the knowledge and skills needed to tackle the sustainability 
issue and challenges

Phase 4
•Create a LORET-plan
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Figure 3: Restructure of LORET phases into alternation of workshop meetings 

Before each LORET workshop session, the teachers work on a preparatory assignment so that the 

work during the sessions can be done more efficiently.  

The objectives of the preparatory meeting remain the same. What is added is that the teachers can 

decide whether it is necessary to have an extra session in which they –  possibly assisted by an expert 

in the field – explore the sustainability issue in preparation of their teaching. What is also addressed 

is whether, and if so, how input from students and/or local stakeholders is collected for 

identifying locally relevant sustainability challenges. Each option has advantages and disadvantages 

that are discussed. Tools and methods for engaging students and local stakeholders can be provided 

(see below).   

The work of identifying and selecting a locally relevant sustainability problem (former Phase 1) is now 

done in preparatory assignment 1 and meeting 1. Instead of inviting teachers to “explore the selected 

problem, reflect about possible solutions as well as challenges that may be faced while trying to 

tackle the problem” (former Phase 2) we now ask them to turn sustainability problems into 

educational content through what we have called ‘didactical carving’ (meeting 1). This means ‘carving 

out’ of the often comprehensive, complex and overwhelming sustainability problems a problem that 

is manageable and susceptible for the students (i.e. that they are able to grasp and in one way or 

another influence how to tackle it) and that has the potential to take them along in an authentic 

problem solving process. 

Instead of “identifying the knowledge and skills needed to tackle the sustainability issue and 

challenges” (former Phase 3) we now invite the teachers to identify fruitful resources – in the 

curriculum of school subjects and in the local environment – for supporting the students in 

addressing the problem (preparatory assignment 2 + meeting 2).  While mapping what the 

curriculum has to offer, we encourage the teachers to explore the wide variety of school subjects as 

well as to not limit the attention to theoretical knowledge and insights but to also include practical 

skills, communication skills, inquiry skills, attitudinal aspects, ethical and democratic competences, 

etc. A mapping of what the school environment has to offer can include people, organisations, 

physical places, etc. 
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The third preparatory assignment and meeting are devoted to creating a LORET-plan by identifying 

connections to curriculum goals; determining the number of lessons that will be needed and the 

content for each lesson; identifying suitable teaching methods and activities, incl. how students can 

gather information and take action in the local community; and deciding how to organise the lessons 

so that the students can effectively integrate the knowledge from the different school subjects. 

Templates are provided to prepare and write the final LORET plan in such a way that it can be read 

and used by other teachers (see below). 

We have collaborated with WP4 leader Stefan Bengtsson and LORET developer Leif Östman to make 

an inventory of the necessary tools for facilitating LORET workshops as well as to start to develop 

prototypes. An overview is presented here and will be further developed in the coming months: 

 LORET information letter + questionnaire for participating schools 

 LORET video 

 LORET Powerpoint 

 Three preparatory assignments  

 Models for didactical carving: A problem-solving cycle that describes the phases that the 

students will go through when working towards a solution of the problem in focus; a scheme 

for assessing the degree and character of the authenticity of the problem-solving process; a 

scheme for assessing the possibilities for your students to grasp and handle the problem. 

 Examples (of didactic carving, inventory of resources, etc.) 

 Tools and methods for engaging students and local stakeholders in identifying locally 

relevant sustainability issues. 

 Template for the LORET plan 

Local implications 

In the first iteration (school year 2019-2020) pilot school 1 and 2 went through the first and second 

phase of the initial LORET trajectory. In the second iteration (school year 2020-2021), after a long 

corona lock-down, we took a new start with a revised workshop session on didactic carving. Pilot 

school 3 starts immediately with the revised trajectory and associated tools. 

 

Our findings reveal the importance of providing support for teachers and schools in the 

implementation of LORET. As this will continue to be the case after the SEAS project has ended, we 

need to look for possibilities to make this possible. In Belgium, the MOS project can play an important 

role in this. LORET aligns well with MOS’ mission and strategic goals and we experienced the 

presence of MOS coaches and coordinators during LORET workshops as an added value. For the 

MOS coaches, supporting schools in this way is not totally new. What is a bit 

different/complementary (an ‘extra dimension’), is the focus on connecting the work with locally 

relevant sustainability issues more systematically to the curriculum. MOS projects that do not do this, 

are often criticised by the pedagogical support organisations. There is some discussion however 

regarding whether – and, if so, to what extent – it belongs to the role of MOS coaches to support 

teachers pedagogically at the classroom level. It seems worthwhile to think of also involving other 
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organisations that work with schools (e.g. Djapo, GoodPlanet, etc.) as well as teacher training 

institutions. 

 

Also in the current school year it remains a challenge to support schools to implement open 

schooling in a context that is heavily restricted by Covid-19 measures. 

Implications for the research field 

In educational research – incl. Environmental and Sustainability Education (ESE) research – there is 

an ongoing scholarly debate about the role of education in relation to societal transformation. This 

debate is characterised by a tension between two perspectives. On the one hand, we have a radical 

pedagogical perspective, emphasising the risks involved in reducing education to an instrument for 

a predetermined societal change (e.g. Biesta, 2006; Masschelein and Simons, 2013; Säfström, 2011; 

Todd, 2011). On the other hand, we find a radical emphasis on the urgent need for a transition 

towards a more sustainable world (Block et al., 2018). Both perspectives can be seen to be based on 

legitimate concerns (Van Poeck & Östman 2020). First, a concern about the ‘instrumentalisation’ of 

education that risks to render students, schools and universities into objects of desires and goals 

determined by others (Säfström & Östman 2020). Second, a concern for the urgent need of 

widespread engagement and mobilisation for coping with the severe consequences of socio-

ecological problems. Analysing LORET-based open schooling is a way to further explore this tension 

and, we believe, will shed light on an approach that takes these two legitimate concerns seriously—

an approach where students can engage with urgent and far-reaching sustainability challenges 

without being reduced to instruments for externally determined demands. 

Our assessment will not only contribute to the development of knowledge about implementing open 

schooling and how this can be fruitfully facilitated; it will also progress insight in ’the making of’ 

LORET-based teaching and open schooling through collaboration (co-creation) of didactic 

researchers and practitioners. The latter will add knowledge on how to support the professional 

development of teachers. 

Belgium on Challenges and Opportunities to Transformational 

Engagement, Scientific Literacies and Motivation 

Methods 

Data Sources and Participants 

Here, we use a combination of quantitative assessment based on SEAS’ Global Assessment 

Instrument (D5.1) and qualitative assessment. For the qualitative analysis of classroom, in-school and 

out-of-school activities we collect data from the following sources and participants: 

 Interviews with students 

 Video- and audio-recordings of classroom activities + transcripts 

 Video- and audio-recordings of out-of school activities + transcripts 
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 Logs (CCHALLENGE) 

 Documents (for content analysis): student assignments 

DATE WHAT WHO TIME 

2/3/2020 A classroom activity: Kick-off 

cCHALLENGE in 3rd grade of 

secondary school (pilot school 2) 

2 classes (3ASO, 3TSO) in total 

41 students / 2 teachers 

1h40  

6/3/2020 A lesson of the subject ‘Fundaments of 

democracy’ in 3rd grade of secondary 

school (pilot school 2) 

16 students of the 3rd grade of 

secondary / 1 teacher 

50’ 

6/3/2020 An interview with the teacher of 

‘Fundaments of democracy’ (pilot 

school 2) 

1 teacher 8’ 

6/3/2020 An interview with 2 students of the 3th  

grade about how they experience  

cCHALLENGE (pilot school 2) 

2 students 2’ 

16/9/2020 An out-of-school activity: a visit to the 

farm in 3rd and 4th grade of primary 

school (pilot school 1) 

7 students  / 1 farmer/ 1 

supervisor 

2h45 

16/10/2020 An out-of-school activity: a visit to the 

farm in kindergarten (pilot school 1) 

8 toddlers / 1 teacher / 1 

supervisor (and also parent of 

one of the kids) 

2h30 

16/10/2020 An interview with the teacher who 

teaches during this out-of-school 

activity (pilot school 1) 

1 teacher 30’ 

Table 4: Belgium data sources for reporting area 2. 

 

Due to the Corona situation, data collection has been limited so far. Below we describe the impact 

of the quantitative assessment. For the qualitative assessment, less observations and interviews took 

place than initially foreseen as schools had to cancel the activities due to the lock-down. As a result, 

the analysis of interviews and observations (see below) has not yet started. 

 

Analytical Procedure and Approach 

For the quantitative assessment, we use the pre- and post-test of the Global Assessment Instrument 

which was designed to investigate aspects of transformational engagement, scientific literacies, and 

motivation (see D5.1). 

Our qualitative assessment will focus on investigating the students’ argumentation (e.g. how they 

learn to develop substantiated and nuanced argumentations) and capacities to handle the ethical 
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and political dimension of sustainability issues (e.g. handling moral reactions and political emotions, 

ethical reflection, conflict-/consensus-oriented deliberation, etc.) and how this relates to scientific 

literacy and action/engagement towards sustainability.  

As an analytical framework, we use Practical Epistemology Analysis (PEA – see above) in combination 

with Transactional Argumentation Analysis (TAA) to investigate (the progress in) students’ 

argumentation (Rudsberg et al. 2013, 2016). TAA has been used in several empirical studies to assess 

how people learn from deliberative discussions. First, a PEA is conducted to investigate the meaning-

making process in terms of how relations are created to fill the gaps that emerge through encounters 

(see above). Then, an analysis of ‘Toulmin Argument Patterns’ – ‘claim’, ‘data’, ‘warrant’, ‘backing’, 

‘rebuttal’ and ‘qualifier’ (Toulmin 1958) – allows to assess students’ progress with regard to the quality 

of the developed arguments as well as the knowledge content. Questions that are addressed are, 

for instance, whether students use evidence – and if so, which evidence – to substantiate the claims 

they make, whether they anticipate possible counter arguments, whether they develop nuanced 

arguments, etc. The TAA analysis can also focus on how students build on each other’s’ reasoning 

and, hence, how learning from peers takes shape in classroom discussions. 

The documents and interviews are investigated through thematic analysis. Sensitising concepts 

derived from the above elaborated transactional learning theory and ‘Toulmin Argument Patterns’ 

constitute the initial coding scheme. The analyses of interviews complements PEA in that it also 

provides insight in the students’ intentions, reflections and experiences that remain invisible in a PEA 

analysis. 

Findings 

The expected outcomes of our analyses are: 

 knowledge about how students learn from each other, from teachers and from non-school 

partners in argumentative conversations; 

 knowledge about key conditions for improving the quality of students’ argumentation on 

SSIs; 

 an instrument for teachers to assess the quality of students’ argumentation on SSIs;  

 knowledge about how students learn to handle scientific, ethical and political aspects of 

socio-scientific issues (SSI); 

knowledge about key conditions for improving how students learn to handle scientific, ethical and 

political aspects of socio-scientific issues (SSI). 

Global Assessment Instrument survey in pilot school 2 

The results of this survey are analysed by AlpS as part of the global assessment. Additional local 

assessment was done in Gert Vaes’ Master thesis (see above):  

Pre- and post-test 
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The students filled in a questionnaire before and after the project. The pre-test was taken in class, 

one week prior to the kick off of the project. 33 out of 41 students from 3ASO/3TSO completed the 

questionnaire. 9 out of 29 students from 6BSO completed the questionnaire. The post-test was 

planned to be taken in class, two weeks after the end of the project. Due to Corona measures the 

students filled in this questionnaire online. 20 out of 41 students from 3ASO/3TSO completed the 

questionnaire. 0 out of 29 students from 6BSO completed the questionnaire. 

The number of completed questionnaires is heavily influenced by the Corona measures. Multiple 

reminders managed to bring the number to about half the third grade. Given the situation this 

seemed to be the maximum. Furthermore, filling in the questionnaire online is thought to have 

influenced the quality of the answers as well. During the pre-test, the teachers present, received a 

lot of questions from the students, involving the interpretation of questions. Without this help, many 

questions might not have been understood properly. 

The questionnaire 

The questionnaire consists of a list of 104 questions provided by AlpS: The Global Assessment 

Instrument (GAI). As they aim to allow for generical international comparison, they have a 

predominately quantitative character. This local assessment in pilot school 2 used the GAI 

questionnaire and added seven questions in order to investigate the correlation between 

environmental awareness and parental influence. 

Analysing the data shows that it is hard to evaluate the students’ knowledge about sustainability 

from this questionnaire. Two questions clearly focus on this knowledge: 

 “What do you know about the concept of sustainable development?”: Here students choose 

between five answers, ranging from “I’ve heard of it, but I don’t know what it is”, over “I have my 

own definition, but I don’t know whether it’s correct” to “I’m sure I know what it is”. This 

quantitative method is based on the students’ self-evaluation. Many students answered they 

weren’t sure. 

 The second question evaluating their knowledge on the concept sustainability is qualitative: 

“Explain sustainable development in your own words.” This question received a lot of blanc 

answers. 

With many students indicating not to be sure whether they know what sustainable development is, 

and few students giving a qualitative answer, it is hard to deduct their actual knowledge from these 

answers. As knowledge is considered a vital element in developing awareness and action 

competence, this difficulty endangers the complete further analysis. 

In general, the questionnaire was experienced by both the third grade as the 6th grade students as 

a difficult and eery task, resulting in a lot of frustration. It was experienced as an obstacle for the 

students, resulting difficult start in a new project. The teacher of the 6th grade understandably 
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decided not to have the rest of the students complete the pre-test anymore. And none of the 6th 

grade students were to fill in the post-test. 

A suggestion towards future questionnaires would be to limit the amount of questions, and adapt 

the level of the questions to the students. Too many questions lead to a decreased concentration, 

which might have a negative impact on the quality of the evaluation. The same goes for the level of 

the questions. If not all the students understand the questions, this greatly affects the quality of your 

evaluation. The advice put forward here is: keep it short and simple. 

An intended focus group with students after the project, was cancelled, due to the Corona measures. 

This qualitative information is thought to provide a better understanding of the students’ knowledge 

and awareness involving sustainability. On top of this direct information, the focus group might help 

interpreting the quantitative information gathered with the pre- and post-test. 

This study advises to put enough effort into truly understanding what goes on within one group of 

students, using qualitative methods, before creating a generic quantitative test. As the mechanisms 

between knowledge, awareness, values and action competence are not completely understood, 

qualitative methods remain necessary, before being able to make them quantitative, and more 

generic. 

Matching answers 

In order to evaluate the impact of the program on students’ awareness. The awareness before and 

after the project were evaluated. As both tests were anonymous, each student was asked to create 

a code, following a provided structure. This code allows the researcher to match the pre-and post-

test of a student, while keeping the test anonymous. This works perfectly in theory. In reality, 

however, only 8 codes could be matched because the participating students did not  correctly follow 

the instructions and because of the limited participation in the post-test. From the other 12 

completed post-tests, some could be linked to a pre-test by adjusting one or two letters in the code. 

This however resulted in one pre-test being linked to two post-tests. This means these manipulated 

codes are not certain. They are not used in the analysis of this study.  

For pre- and post-comparison, only the 8 matched tests were used. 8 students out of 41 third grade 

students is not a lot, especially knowing these 8 are not picked at random. These are the students 

who completed both the pre- and post-test, and managed to repeat the exact code twice. This 

means any results deducted from this data must be interpreted with care. 

This however, is an important lesson, to take into account when designing another test case. The 

idea of the coding-procedure is very smart, it is however, susceptible to errors. If this method is used, 

it is advised to create a double check, or fall back. As it were especially the differences between the 

pre- and post-test that were the interest of the study. Not having the right matching code, excluded 

about 60% of the collected data from further analysis. 
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‘What is the parental influence on environmental awareness of students?’ 

Both students and parents were asked to report on the conversations they have about sustainability. 

To the GAI questionnaire, seven questions were added in order to investigate the correlation 

between environmental awareness and parental influence. Students were asked to report on (1) the 

frequency at which they talked to their parents about sustainability (2) whether they usually share 

the same opinion on this matter (3) who was learning from who during these talks. The same 

questions were asked regarding the influence of friends. 

All parents were invited to complete a short 7 question online survey after the project. The same 

three questions, stated in the previous paragraph, were asked. In addition to this the parents were 

asked to report on any changes they had witnessed over the course of the project. Parents were 

asked to elaborate both on these observations, as on any of the conversations they remembered. 

A total of 15 parents completed the online survey. As both students and parents answered the 

questionnaires anonymously, the answers between parents and students couldn’t be linked. To 

overcome this, parents could be asked for the same code the students used. Seeing the poor 

matching rate between the pre- and post-test of an individual student, it seems unlikely though that 

this would be a successful formula. 

The matching of pre-and post-tests of individual students, and the matching of parents is an 

organisational question, to be resolved in the design phase of any future research on this matter. 

Qualitative assessment of interviews with students  

As indicated, the data collection and analysis is delayed due to Corona measures. This section will 

be added in the second annual report. 

Qualitative assessment of observed activities  

As indicated, the data collection and analysis is delayed due to Corona measures. This section will 

be added in the second annual report. 

Qualitative assessment of documents/logs 

As indicated, the data collection and analysis is delayed due to Corona measures. This section will 

be added in the second annual report. 

Implications for SEAS concepts, tools, and methods 

Our analyses will deliver insights on SEAS concepts such as Scientific literacy as/for Societal 

Transformation, Critical thinking, Reflexivity, Empathy, Agency. 

Local implications 

Our analyses will deliver input for ‘lesson design workshops’ – as a follow-up of LORET workshops – 

with teachers in the pilot schools. A lesson design workshop (LDW) is a specific method – developed 
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by Leif Östman – for creating lesson plans and teaching materials in cooperation between 

researchers and teachers. The workshop is built upon four principles:   

1. Every workshop is set up as a genuine co-production between didactic researchers and 

teachers, each contributing with unique but complementary competences. Thus, the 

outcome – the products – is a result of a fusion of results from didactic research and proven 

professional experience. 

2. Every workshop starts from a teaching challenge, a teaching task that needs further attention 

in order to make students to learn more and better. Thus, the workshop focuses on a 

professional challenge. 

3. The outcomes of the workshop are useful products for teachers, such as teaching plans and 

teaching materials, which the teacher can take home after the workshop and share with 

colleagues. 

4. The workshop is designed as a cyclical process of continuous refinement. Instead of being 

caught up in the everlasting problem of reinventing the wheel, the products of the workshop 

are based on earlier work and disseminated on a database making it possible for getting 

further feedback by teachers nationwide. In this way the process of refinement can be 

continued after the workshop. 

As the principal of one of our pilot schools emphasises, “critical thinking is most needed in times of 

crisis in which facts are uncertain, numerous non-scientific sources claim the truth, scientists 

contradict each other and a lot of disinformation happens through social media.” We can meet this 

need for scientific literacy by offering lesson design workshops in which teachers learn how to 

develop students’ argumentation and reflective thinking skills. 

Implications for the research field 

Our analyses will contribute to progressing knowledge on important topics in the field of 

environmental and sustainability education (ESE) research en science education research, for 

example how to design education and how to understand scientific literacy in the so-called ‘post-

truth’ era; how to handle the so-called ‘democratic paradox’ in ESE; how to deal with the ethical and 

political dimension of sustainability issues in education; how to teach students to develop quality 

argumentation on SSIs; etc. 

Belgium on Challenges and Opportunities to Teaching 

Scientific Literacy 

Methods 

Data Sources and Participants 

We conduct qualitative analyses of classroom, in-school and out-of-school activities and collect data 

from the following sources and participants: 

 Interviews with students + transcripts 
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 Interviews with teachers + transcripts 

 Interviews with partners + transcripts 

 Video- and audio-recordings of classroom activities + transcripts 

 Video- and audio-recordings of out-of school activities + transcripts 

 Documents (for content analysis): uploaded LORET-plans and lesson-plans in the database, 

student assignments 

DATE WHAT WHO TIME 

2/3/2020 A classroom activity: Kick-off 

cCHALLENGE in 3rd grade of 

secondary school (pilot school 2) 

2 classes (3ASO, 3TSO) in total 

41 students / 2 teachers 

1h40  

6/3/2020 A lesson of the subject ‘Fundaments of 

democracy’ in 3rd grade of secondary 

school (pilot school 2) 

16 students of the 3rd grade of 

secondary (14-15 yo) / 1 teacher 

50’ 

6/3/2020 An interview with the teacher of 

‘Fundaments of democracy’ (pilot 

school 2) 

1 teacher 8’ 

6/3/2020 An interview with 2 students of the 3th  

grade about how they experience  

cCHALLENGE (pilot school 2) 

2 students 2’ 

16/9/2020 An out-of-school activity: a visit to the 

farm in 3rd and 4th grade of primary 

school (pilot school 1) 

7 students (8-10 yo) / 1 farmer/ 1 

supervisor 

2h45 

16/10/2020 An out-of-school activity: a visit to the 

farm in kindergarten (pilot school 1) 

8 toddlers (3-5 yo) / 1 teacher / 1 

supervisor (and also parent of 

one of the kids) 

2h30 

16/10/2020 An interview with the teacher who 

teaches during this out-of-school 

activity (pilot school 1) 

1 teacher 30’ 

Table 5: Belgium data sources for report area 3 

 

Analytical Procedure and Approach 

The theoretical framework that underpins our study is a transactional teaching theory (Östman et al. 

2019b). From a transactional perspective (see above), teaching is seen to consist of two kinds of 

actions: 1) staging inquiries for the students and 2) setting the scene of the learning environment.  
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Staging inquiries: As argued above, the development of new habits or re-construction of old habits 

implies that students experience a problematic situation that requires them to start an inquiry. In this 

process, the concept of purpose is central. In order to help the students to reach an ‘ultimate 

purpose’ we need to stage specific ‘proximate purposes’ that will nourish the students’ self-activity 

and initiate an inquiry. This requires that the proximate purpose is turned into ‘ends-in-view’ for the 

students. If that is not happening we have to give further clarification, reorient the students’ actions 

etc. in order to make them to stage the intended inquiry. Thus, teachers need to constantly monitor 

how the students interpret the proximate purposes and, come up with new – not planned – 

proximate purposes when the students run into unforeseen problems in the inquiry. Being aware of 

a variety of possible ‘teacher moves’ (see below) can be very helpful to deal with such challenges. 

Setting the scene: A learning environment consists of a selection of a limited number of objects from 

the surroundings. Not all of them are of interest in relation to the ultimate purpose. It is important 

to offer the students a relevant and efficient learning environment in relation to the intended inquiry. 

This can be done by directing students’ attention to certain objects, i.e. to ‘set the scene’ for the 

students’ activity. These objects are the resources for the students to use in the inquiry. 

As an analytical framework, we use Practical Epistemology Analysis (see above) in combination with 

Teacher Move Analysis (TMA) to investigate the influence of teachers’ interventions on students’ 

learning. TMA was originally designed as ‘Epistemological Move Analysis’ (Lidar et al. 2006) for 

investigating how interventions steer people’s learning by communicating which knowledge and 

ways of reasoning are valid and which are not. In an attempt to also capture the complexity and 

wickedness that goes with the political and ethical dimension of sustainability education, the variants 

‘Political Move Analysis’ (Van Poeck & Östman 2018, 2019) and ‘Ethical Move Analysis’ (Van Poeck 

et al. 2019) have been created to enable investigations of how teachers open up a space for 

engaging with political controversies and ethical dilemmas respectively. 

Findings 

The expected outcomes of our analyses are: 

 knowledge about how teachers’ preparatory work and ‘in situ’ interventions during the 

teaching affect students’ scientific literacy; 

 knowledge about how teachers’ preparatory work and ‘in situ’ interventions during the 

teaching affect students’ capacities to handle the ethical and political dimension of 

sustainability issues; 

 knowledge about how teachers’ preparatory work and ‘in situ’ interventions during the 

teaching affect students’ inquiry; 

 knowledge about how teachers’ preparatory work and ‘in situ’ interventions during the 

teaching affect students’ meaning-making and sense-making; 

 knowledge about how the design of open schooling activities affect students’ 

argumentation; 
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 knowledge about how teachers’ preparatory work and ‘in situ’ interventions during the 

teaching affect students’ action/engagement towards sustainability; 

 

Qualitative assessment of interviews with students  

As indicated, the data collection and analysis is delayed due to Corona measures. This section will 

be added in the second annual report. 

Qualitative assessment of observed activities  

As indicated, the data collection and analysis is delayed due to Corona measures. This section will 

be added in the second annual report. 

Qualitative assessment of documents/logs 

As indicated, the data collection and analysis is delayed due to Corona measures. This section will 

be added in the second annual report. 

Implications for SEAS concepts, tools, and methods 

Our analyses will deliver insights on SEAS concepts such as democratising inquiry, learning 

trajectories, meaning-making and sense-making, complexity/wickedness, scientific literacy, 

action/engagement towards sustainability, socio-scientific issues). 

Local implications 

Our analyses will deliver input for ‘lesson design workshops’ with teachers in the pilot schools, for 

example on how to script, stage and perform teaching in view of engaging students in an authentic 

problem-solving process. 

Implications for the research field 

Our analyses will contribute to progressing knowledge on important topics in the field of 

environmental and sustainability education (ESE) research en science education research, for 

example: the challenge to engage students in real-world sustainability challenges without being 

reduced to instruments for externally determined demands; education in the so-called ‘post-truth’ 

era; how to handle the ‘democratic paradox’ in ESE; how to deal with the ethical and political 

dimension of sustainability issues in education; how to develop argumentation skills in discussions 

on SSIs; etc. 
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5. Estonia 

Estonia on Challenges and Opportunities with Regards to the 

Establishment and Implementation of Open Schooling 

Partnerships: The School and Out-of-School Interface  

Methods 

Data Sources and Participants 

The Estonian local network incorporates the representatives of two public schools in Tallinn (i.e. 

teachers, school principals, parents) and other local stakeholders, including non-formal education 

institutions, the City of Tallinn, NGOs and companies. The network also includes teachers and 

researchers from the non-formal education institution, Energy Discovery Centre (EDC).  

The open-schooling partnership focuses on building up a Science Club for the 7th-grade students, 

in the form of extracurricular science classes, following a curriculum based on locally relevant 

sustainability issues.  

LORET procedures were used for creating a curriculum for the science club. As the teaching plan 

needed to cover the whole school year, some of the cycles were iterated several times before 

reaching the next phase.  

Phase 1 was conducted during the first co-design meeting on 28.01.20 to define key issues while 

keeping in mind that our main objective for the LORET procedures was not necessarily to direct our 

Science Club to policymaking and working out solutions to the sustainable development issues, but 

rather support students in collecting their toolbox of knowledge that can be used later on in life. 

Also, information for phases 2 and 3 was brainstormed by exploring the more specific sub-topics 

that need to be covered during the learning cycles for each overarching topic, and by identifying 

the needed knowledge. Field notes were taken.  

Phases 2 and 3 were conducted mainly by the teachers of EDC according to the info obtained from 

phase 1. The teachers explored the problems, reflected on the possible solutions to problems and 

challenges that can be faced for each of the sub-topics. Thus, the needed knowledge and skills were 

found out. Phase 3 ended with a preliminary teaching plan. Phase 4 consisted of finalizing the 

teaching plan during a local network Zoom meeting on 08.09.20 and concluded with a finalized 

teaching plan. 

Data was collected during the co-design meetings as follows: 
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DATE WHAT WHO DURATION DATA 

28.01.20 Preparatory co-

design meeting 

with 

stakeholders 

Estonian local 

network (n=9) 

2 hours Field notes and 

report 

28.01-

08.09.2020 

Feedback 

collected 

14.08.20 

Preparation of 

preliminary 

teaching plan 

EDC teachers 

(n=3) 

4 hours Memo 

08.09.20 Zoom co-design 

meeting with the 

stakeholders for 

finalizing the 

teaching plan 

Estonian local 

network (n=10) 

2,5 hours Zoom recordings 

and transcripts, 

report 

Table 6: Estonia data sources 

Audio-recordings of the Zoom meeting were transcribed using an automatic transcription system 

for Estonian speech (Alumäe et al, 2019). As the authors of the system have reported the 22,7 % 

word error rate for various user-made recordings, the transcriptions were manually revised twice. 

Analytical Procedure and Approach 

For assessment of data from local network meetings the inductive thematic analysis as a flexible 

method suitable for the wide range of research questions was used (Braun & Clarke, 2006). The six-

phase analysis was conducted and the themes and sub-themes were worked out according to three 

research questions: 

 What do the stakeholders consider the most important sustainability issues that students 

might confront in their adulthood (in 2035)? 

 What do the stakeholders consider as benefits and obstacles for the students from the 

Science Club? 

 Which methods and tools are preferred for achieving the desired knowledge and skills? 

The questions were used during LORET phase 1 during the Science Club curriculum preparation and 

in the end of LORET phase 4, where the first draft of the curriculum was already written but needed 

further input from the stakeholders.  

From phase 2 and 3, the feedback from EDC teachers was collected during a group discussion on 

14.08.20, where the main question addressed during the discussion concentrated on SEAS’ tools and 

concepts, i.e. which tools and in which way could they be implemented in the Science Club 
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curriculum and which SEAS concepts could be assessed during the group interviews with the 

students or using other assessment methods. 

Findings 

During the first co-design meeting, the members of the local network identified 27 sustainability 

issues that could be relevant for the students in future (year 2035). Majority of the issues could be 

associated with climate changes, loss of biodiversity and surprisingly with the changes in the lifestyle 

(e.g. in the work field in the future). The most attention merited the issue “Extinction of the bees (and 

other pollinators)” which is in good correlation with the Estonian long-term development strategy 

“Eesti 2035”. On the other hand the emission of CO2 and other greenhouse gases – important issues 

for Tallinn and Estonia in general – were not mentioned at all. In conclusion, four thematical blocks 

for the Science Club were assembled – Biodiversity, Climate Changes, Circular Economy and Energy. 

The benefits of participation in the Science Club were brought up on both local network meetings. 

Interesting methods, field trips and possibilities for new skills and knowledge important also for 

school (e.g. for next-level science classes or to help to cover the cross-curricular topic “Environment 

and sustainable development” from Estonian National curriculum) were mentioned; also, 

opportunity to relate one of the outcomes of the club – the exhibition/poster – to the compulsory 

research in 8th grade was mentioned. On the other hand, the actual environmental-friendly outputs 

were not discussed at all. In a way, this complies with the LORET-plan, where the outcomes are 

concentrating more on skills and knowledge, and less on agency or action. The opinion of the 

students of the Science Club will be examined during the last group interview of LA in May 2021. 

The stakeholders saw obstacles mainly concerning a) students willingness, b) timing, i.e. fitting the 

club into the school/students timetable and since the beginning of the pandemic, also c) restrictions 

due to Covid-19. Willingness was brought up mainly by parents and it is connected also to the Covid-

19 situation, as the contacts with other students and using public transportation are seen as risks. 

This has affected the membership of the Science Clubs as well (see local implications). 

Implications for SEAS concepts, tools, and methods 

EDC teachers have pointed out the contradictions in the LORET plan phase 2 – the sustainability 

issues that are explored are usually “wicked problems” (e.g. Carley & Christie, 2000), i.e. the problems 

“may not be solvable in any final and definitive manner,” ( Peters, 2017, p 386) or “ are inherently 

resistant to a clear definition and an agreed solution” (Alford & Head, 2015, p 714).  Especially strong 

examples of wicked problems are: climate change (e.g. Peters, 2017), energy (e.g. Turnpenny, 2009) 

and biodiversity (e.g. Redford et al, 2013). Thus, the identification of the skills and knowledge for 

overcoming these issues was based more on the related challenges and goals than on possible, 

well-formulated solutions. This is also in better accordance with phase 2 of LORET plan, described 

in 2019 by Östman et al. Those three topics are also the main part of the topicks tackled in the 

Science Club. 
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On the other hand, without considering possible solutions at all would it would be difficult to let the 

students experience the ability of the access and change of the problems (Poeck and Östman, 2020). 

Therefore, during the science club, the possibilities for the students to create the ideas of solutions 

for different environmental issues by themselves will be offered in a form of inquiry and/or project-

based learning. 

cChallenge can and will be used later during the Science Club, but its overall importance could 

emerge if another lockdown would be announced, and not only as a digital tool. As cChallenge 

enables the student to choose a personal challenge and thus have a personal connection with it, it 

enables the student to have an individual, personal and meaningful learning experience. This will 

support the autonomy of the students, which (according to present findings presented in findings 

for the next area below) were not (yet) well supported during the recent activities of the science club; 

and same time uphold the feeling of relatedness. 

Local implications 

Although the local network has remained mostly the same, due to the start of the global Covid-19 

situation during the preparation of the science club, some changes have emerged relating to the 

community. At the beginning of the preparation, the two schools did not consider it a problem to 

fill the science club with their 7th graders. Most likely due to the changed situation, we were not able 

to fill the science club with the students invited from the two partner schools. Thus, we invited 

students from other schools as well. This way, the overall community that is related to the club is 

more scattered around Tallinn. Still, due to these changes, the direct feedback and benchmarking 

from science teachers of the local network is not available, as we lack contact with most of them. 

During the next meeting, the results of the Global Assessment (GA) and Local Assessment (LA) will 

be presented to the local network and we are concentrating on the following questions: 

 How do the stakeholders evaluate the results of the GA and LA and are there any 

suggestions for the Science Club curriculum, methods or assessment? 

 Which possible measures could reduce the effect of COVID-19 to the Science Club?  

Implications for the research field 

As the Covid-19 has affected the possibilities and willingness of the schools for the out-of-school 

cooperation and activities, the changes in open schooling could be observed, especially in 

connection with non-formal and informal learning environments. 
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Estonia Report on Challenges and Opportunities to 

Transformational Engagement, Scientific Literacies and 

Motivation 

Methods 

Data Sources and Participants 

Data is collected from the Science Club students (2 cohorts; ntotal=21; 14 boys and 7 girls; 7th and 

8th graders – aged between 12 and 14 years, on average 13.3 years). The aim was to assemble these 

two cohorts from 7th grade from the partner schools of the local network . However, the Covid19 

situation in autumn 2020 restricted us doing so (see 2.4). Thus the students from other schools in 

Tallinn were invited as well and students from 10 different schools are now participating in 2 parallel 

Science Clubs in EDC. 

For quantitative assessment, the information from the Global Assessment Instrument (GAI) will be 

used. The pre-test was conducted during the first classes of both clubs (on 06.10.20 n=7 and 07.10.20 

n=14; ntotal=21). The post-test will be conducted in May 2021. Also, the testing of the control group 

(7th graders in Tallinn) will be conducted. Data will be analysed after the GAI post-test. 

Qualitative data about students responsiveness to different sustainability issues and methods/tools 

used during the science club is collected using group interviews. Two cohorts of students (from 

parallel Science Clubs) were interviewed during the first thematic block (biodiversity). Audio-

recordings and transcriptions of both group interviews (27.10 and 28.10, n1=6, n2=11 accordingly) 

are used for data analysis.  

As our timeline for the Science Club has changed due to the COVID-19 situation, we were not able 

to finish the biodiversity thematic block before the need of reporting the Local Assessment (LA), thus 

parts of it will be covered later on, as the activities that will provide better insight to scientific literacy 

will be carried out in club meetings taking place later on. 

Projective methods (illustrated cards) were included as part of the LA interviews in order to add a 

playful element to the interviews and thus increase the involvement of the students (Catterall & 

Ibbotson, 2000), as the interviewing will be conducted repeatedly after every thematic block (i.e. four 

times + post-GA). 

Analytical Procedure and Approach 

Structured interviews for longitudinal study are used after every thematic block (4 times during the 

school year 2020/2021). Assessment of students’ responses to different topics and tools is 

conducted throughout the educational programme of the Science Club, including SEAS tool 

cChallenge (during the Climate Change block in March-April 2021) and SSIBL (during the Energy 

block in January-March 2021, the tool described in PARRISE project). 

https://www.parrise.eu/booklets/
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Audio-recordings of the group interviews were transcribed using an automatic transcription system 

for Estonian speech (Alumäe et al, 2019). Qualitative content analysis (Hsieh & Cannon, 2005) was 

conducted using QCAmap.org software.  

In principle, the interviews focused on three objectives – a) understanding the students’ wellbeing 

and feelings towards the science club,  b) reflecting the activities conducted during the club meetings 

on the topic, with an emphasis on the preferred methodology for learning the topic and the 

understanding, and c) determining the key capacities of transformational learning after completion 

of the thematical block. 

Findings 

Learning environment and well-being 

During the first classes, a supportive learning environment was established to achieve the personal 

well-being of the students. Special attention was drawn to  supporting the basic psychological needs 

(competence, autonomy and relatedness) to achieve intrinsic motivation or integrated regulation of 

the students as the basis for the pro-environmental behaviour (Darner, 2010). For that, the strategies 

suggested by J. Brophy et al (2014) were used.  

The categories of the qualitative content analysis, based on the identification of the basic 

psychological needs, were the following: the support of autonomy was detected if students 

expressed a feeling of a sense of volition and endorsement in their behaviour; support of relatedness 

referred to positive authentic associations with the Science Club, the club-mates and the addressed 

sustainability issues; competence was associated with the expressions of effective interactions in this 

specific learning environment and opportunities for developing or expressing their capacities (Tian 

et al, 2014). 

Mostly, the opportunities to endorse one’s competences were brought up. The possibility to learn 

something important (and interesting) for themselves was described several times in both cohorts 

(“And we learn different things about natural sciences. It is interesting, we can study and learn a lot”; 

a student showing an illustrated card said “I am this fox who is trying to catch a mouse in this picture. 

The mouse is the knowledge of natural sciences, that I am gaining. And I am very curious to find it.”; 

“I picked this card with a lot of keys in the picture, as the keys symbolize the answers and so far I 

have known all the answers to all the questions. I am eager to learn more.” etc). 

Also, specific knowledge valuable for the future career was pointed out (again, while showing an 

illustrated card: “Here´s a scientist on the card. Science is something I would like to do in the future 

as my job and right here and now I am trying to obtain knowledge to become a scientist”; “I am 

interested in chemistry and medical drugs, how exactly do they work”). 

During the interviews, students also expressed their relatedness with the Science Club or the 

sustainability issue (biodiversity). Importance of the other group members and the overall 

atmosphere was brought up (“In our group, there are some people who know more about one 
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subject and others who know more about another subject”; again showing a card “I picked this card 

because there is a squirrel who is not feeling bad, I have the same feeling”). 

The non-verbal communication of the groups also supported this conclusion – the students were 

determined, answered the questions without any anxiety and there were no critical notes or acts 

towards each other. 

Expressions of the feeling of autonomy were not so prominent – understandable in this phase and 

with the methods used so far. 

Tools and methods 

Students’ opinions towards the methods and tools used for obtaining the relevant knowledge and 

skills were asked during the interview. The main teaching method selected for the first thematic block 

(Biodiversity) was a nature trip, supplemented with videos, group work, and arranging a word cloud. 

The first cohort strongly preferred the nature trip as the real-life experience in an authentic 

environment (“We were able to go and look and feel“). Cohort II brought up group work as a 

possibility to learn from others (“Because then people are working together and perhaps they will 

learn more about each other and then it is possible to have better collaboration in future projects”) 

and videos as a good way to obtain information. During the next thematic blocks, cChallenge will 

be used, as well as Socio-Scientific Inquiry-Based Learning (SSIBL) – a method developed during the 

Horizon2020 project PARRISE. SSIBL is a pedagogical framework which connects the following 

pedagogical concepts with Responsible Research and Innovation (RRI): inquiry-based science 

education (IBSE), socio-scientific issues (SSI) and citizenship education (CE)  

(https://www.parrise.eu/our-approach/). 

Transformational learning 

“Transformational learning is fundamental for sustainability work because it engages learners in a 

participatory process of constructing meaning, and helps learners question and reframe unconscious 

attitudes and values,” (Burns, 2015). During the local assessment, the evidence was searched for to 

reveal  the SEAS key capacities for transformational learning – critical thinking, reflexivity, empathy 

and agency. 

Critical thinking – in its wider sense, was found only to a limited extent at this time, as not all the 

activities were carried out yet.  So far, the students acknowledge many of the problems in the topic 

and meaningful contradictions during the first thematic blocks had not been reached in the 

curriculum yet.  

But some interesting observations were made that are remotely related to the critical thinking – the 

students were critical on their current knowledge and had a strong desire to aspire further; also, 

during the discussion on the used methods, the students pointed out that the methodology for 

group works needs to be in good accordance with the topic. They did not find the methods used 
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thus far to be insufficient but they pointed out that everything cannot be used to teach/learn 

everything.  

Reflexivity was relatively well represented. Mostly the perspective of other citizens was considered 

(e.g. “I also think that the biodiversity in the cities is important because there are lots of people living 

in the cities and nature provides them oxygen and without nature, they simply couldn’t stay alive,”). 

Also, other species were generally brought up.  

Empathy – as the thematical block was on biodiversity a lot of empathy was shown towards other 

species but also to other humans (“I picked this card as there are several endangered species that 

are about to go extinct; to save them from dying so soon we must preserve the nature. So they 

would survive better and procreate and maintain the species.”; “I picked this, as plants need to be 

taken care of even when it rains“). 

Agency – was not specifically represented nor was it addressed in the pedagogical design at this 

stage, but during the interview, a student said “I think it [biodiversity in cities] is very important, it 

needs to be understood for example when electing a president for example. If the president makes 

a statement, you just don’t have to nod but you need to be able to decide whether this statement 

is right or wrong. So you wouldn’t accidentally elect anyone who will start polluting/contaminating 

the city”. 

Scientific literacy  

Assessing scientific literacy in this specific context is concentrating mainly on the findings of the use 

of scientific concepts engaged with addressed sustainability issues or evidence of understanding of 

the processes connected to the phenomenon (Holbrook & Rannikmäe, 2009). Estonian curriculum 

in natural sciences in 7th grade is focusing on the adaptation of several abstract and casually-based 

concepts. Accordingly, our target group is in the turning point of conceptual learning. This is 

traceable also in the interviews – the importance of biodiversity in the cities is mainly described 

through the impact on the air quality and oxygen production (all students in cohort I and 2 students 

in cohort II). Sustainability challenges in Tallinn were seen also through the concepts applied in 

natural science curricula in 5th and 6th grade (pollution) or perceptually (wastes, cars, concrete 

buildings). Surprisingly the pollinators were not mentioned, although it was one of the most 

important sustainability issues connected to the biodiversity in the cities and also considered of 

utmost importance by the stakeholders. 

The scientific literacy will be assessed more thoroughly later on, as the group interviews have not 

provided all the information we expected (see local implications discussed below).  

Implications for SEAS concepts, tools, and methods 

For implications for SEAS concepts, tools and methods the longitudinal study must be carried on 

and other three interviews conducted for further analysis and comparison.  
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Local implications 

During conducting the current analysis of local assessment, we have observed the need to increase 

the methods of data collection during further studies for obtaining more information on the 

students’ scientific literacy. During the group interviews spoken language, i.e. common concepts 

were mostly used and there was just a little time for deeper discussions. Non-formal atmosphere 

provided good background for personal openness but was less fruitful for conceptual self-

expression. Thus additional information will be gathered by: 

 Creating additional data collecting activities in 2nd and 4th thematical blocks. The activities 

will be carried out as applying LORET for resolving wicked problems. Cognitive compounds 

of scientific literacy will be assessed, hopefully using an instrument that either is already 

existent or will be developed in collaboration with Centre of Science Education of University 

of Tartu.  

 By interviewing the teachers of the Science Club on which topics and method helped best 

to improve student’s scientific literacy. 

The interviews with the teachers of the Science Club will be conducted in January 2021 to achieve 

information about challenges and opportunities for teaching scientific literacy as well. 

Implications for the research field 

Implications for the research field will be presented after next period of local assessment. 

Estonia Report on Challenges and Opportunities to Teaching 

Scientific Literacy 

Methods 

Data Sources and Participants 

Data from teachers will be collected in January 2021 by interviewing the teachers of Energy Discovery 

Centre (n=3). 

Data from the students will be collected using a context-based  instrument that will enable to assess 

the scientific literacy using project-based tasks. 

Analytical Procedure and Approach 

The inductive thematical analysis will be used on data collected from teachers. Instrument for 

assessing the scienticic literacy of the students is being developed. 

Findings 

No findings could be presented yet. 
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Implications 

No implications could be presented yet. 
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6. Italy 

Italy on Challenges and Opportunities with Regards to the 

Establishment and Implementation of Open Schooling 

Partnerships 

Methods 

Data Sources and Participants 

Concerning the establishment and implementation of the network across the first year of the project, 

data sources consisted of the interactions between researchers in science education from UNIBO, 

experts in non-formal education from FG, researchers from the associate partners, Euro-

mediterranean Centre on Climate Change (CMCC) and European Institute of Innovation & 

Technology – Climate Knowledge and Innovation Community (EIT Climate-KIC) and schools’ 

teachers. These interactions include various types of meetings: face-to-face meetings carried out in 

the first phase of the project when we established the network, a launched workshop, meetings 

carried out during the iteration, email exchanges and online meetings carried out during the 

lockdown period. Here the data we collected from these interactions: 

• Fields notes of the preparatory meetings led for establishing the network 

• Video- and audio-recordings and field notes of the first Change Lab workshop 

• Video- and audio-recordings of the workshops on the tools 

• Video- and audio-recordings of online meetings led to keep the contact during the 

pandemic 

• Focus group with teachers + transcript 

• Interview with teachers + transcript 

 

The observations concerning this first point were mainly drawn from the analysis of the final focus 

group, led in collaboration with the teachers. All the other data represent meaningful sources for 

triangulating our main analysis.  

All the network meetings are summarised in the table below. 

 

 

 

 

 



 

Page 55 | 100 

Date What Who 

FIRST YEAR 

29.08.19 Preparatory meeting: “How to start to build 

a local network within the SEAS project”? 

UNIBO, FG, Erik Knain 

(during the ESERA conference) 

13.09.19, 30.09.19 

 

Preparatory meeting: “How to establish a 

network” 

UNIBO, FG 

14.10.19 Post-KOM meeting: “How to establish a 

network (III part)” 

UNIBO, FG 

22.11.19, 10.12.19 Network meeting: “Establishing the 

network” 

UNIBO, FG, schools 

16.12.19 Network meeting: “Establishing the 

network” 

UNIBO, FG, CMCC and CLIMATE-KIC 

10.01.20 Network meeting: “Change Lab Workshop” UNIBO, FG, 3 schools (2 principals and 

about 15 teachers), CMCC and 

CLIMATE-KIC 

22.01.20 Network meeting: “Meeting the 

cCHALLENGE tool” 

UNIBO, 2 teachers from 1 school, 20 

students from various schools 

26.02.20 Network meeting: “Workshop on climate 

tools (climate simulator + cCHALLENGE”  

UNIBO, 2 teachers from 2 schools, 

CMCC, 20 students from various 

schools 

12.03.20, 19:03.20 Network meeting: “How to keep the contact 

with schools during the pandemic?” 

UNIBO, FG 

03.04.20 Network meeting: “How to keep the contact 

with the schools during the pandemic?” 

UNIBO, 2 teachers from one school 

16.06.20 Network meeting: “Analysis of the tools” UNIBO, CMCC 

01.07.20 Network meeting: “Preparation of the 

protocol for the focus group” 

UNIBO, FG 

07.07.20 Network meeting: “focus group” UNIBO, FG, 2 teachers from one 

school 

SECOND YEAR 
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09.09.20 Network meeting: “How to re-build the 

network addressing the impact of the 

pandemic on the schools (I part)” 

UNIBO, FG 

30.09.20 Network meeting: “How to re-build the 

network addressing the impact of the 

pandemic on the schools (II part)” 

UNIBO, FG, CMCC, CLIMATE-KIC 

13.10.20 Network meeting: “Re-establish the 

network” 

UNIBO, FG (+ quick contact with 

teachers from four school) 

26.10.20 Network meeting: “Workshop on LORET” UNIBO, FG (+ quick contact with 

teachers from four school) 

30.10.20 Network meeting: “teachers’ interview” UNIBO, 2 teachers from one school 

4.11.20 Network meeting: “Change Lab workshop (I 

part)” 

UNIBO, FG, CMCC, CLIMATE-KIC, 24 

teachers from 6 schools 

6.11.20 Network meeting: “Change Lab workshop 

(II part)” 

UNIBO, FG, CMCC, CLIMATE-KIC, 24 

teachers from 6 schools 

13.11.20 Network meeting: “Plan for carrying on 

network activities with the schools” 

UNIBO, FG 

Table 7: Italy data sources for reporting area 1 

Analytical Procedure and Approach 

The data were analysed through methods rooted in Grounded Theory (Anfara et al., 2002), which 

we generally apply in the analysis of interviews, focus groups, collective discussion, etc. (Levrini et 

al., 2019). In particular, for the analysis of the focus group a thematic analysis was carried out on the 

basis on sensitizing concepts2. The starting point was to analyse teachers’ words in terms of values, 

needs and practices and point out synergies and tensions. 

First, the focus group was transcribed, highlighting the timing of the discussion and the different 

interventions. In doing this, a table was created were each row represents a full intervention made 

either by the interviewers or by the teachers. In order to analyse the text, the table functions also as 

a means to build up analysis, using the grid’s columns. 

Second, a reading of the transcript was conducted. This reading led to the selection of pieces where 

the teachers put much emphasis and were recurrences were observed. Through this first raw 

passage through the data, there were some meta-aspects that emerged. We have summed up them 

                                                           
2 “Sensitizing concepts are those background ideas that inform an overall research problem. […] Sensitizing 

concepts offer ways of seeing, organizing and understanding experience. Although they may deepen 

perception, they provide starting points for building analysis, not ending points for evading it.” (Charmaz, 

2003; p.259) 
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into the following: (i) values of participation in a community and/or in a project; (ii) needs (of the 

school, teachers, students, ...); and (iii) school practices. Going across the transcript, it was also 

evident that the teachers’ discourses were infused with the use of SEAS’ key concepts; not only in 

parts where they had been asked to talk about them. We therefore decided to trace how teachers 

use these concepts. Finally, another very important thread that examines discourse transversally was 

consisted in the transformational aspect, which we decided to trace using the model of the three 

spheres of transformation (O’Brian & Sygna, 2013), to see if it was possible to identify the three levels 

of transformation (practical, political, personal). This first bottom-up analysis led to the production 

of a grid. 

The third action consisted in the application of the grid against the transcript, through a collective 

exercise made together with all the researchers and experts of the Italian local network, including 

members from UNIBO, FG, CMCC and CLIMATE-KIC. The task was given some days in advance to 

all the participants (who made the exercise first individually), and then an online meeting was 

organised for doing the analysis. During the meeting, the group was split in two sub-groups who 

worked separately for the first part and then there was a collective discussion. This structure allowed 

us to carry out an analysis in collaboration with other researchers by using the same grid and then 

compare the results and the reflection produced by the different groups of analysts. 

Findings 

Through the analyses of the focus group and the teachers’ comments, it became very evident that 

one of the problems revealed by the extreme situation of the ongoing COVID-19 pandemic concerns 

how far the school world is detached from the real world. In analysing the teachers’ reflections on 

“happened” events, crucial needs emerged to be addressed for the future: 

i) the need to focus on authentic, sustainable and transformative experience, e.g. “a project 

designed for schools must also consider the cultural aspect; students should acquire experience 

that can somehow help them interpret phenomena or situations in which they find themselves. 

An activity with this value is meaningful; it does not remain closed within the didactic confines 

of the school” (Teacher 2); 

ii) the need to make the digital transformation sustainable in a broader, societally-oriented 

way, e.g. “The other aspect concerns sustainability. Sustainability is an intertwined theme that 

encompasses many areas: environmental, economic, social and even digital. It should be 

understood how the global digital transformation can be a tool to help sustainability not only 

environmentally but also socially and economically. These are aspects often seen as disjointed, 

but the pandemic has highlighted a close link between digital transformation and its role in 

achieving a sustainable development model.” (Teacher 1); 

iii) the need to redefine teachers’ roles and the relationship with knowledge, e.g. “those who 

have tried to maintain traditional schemes have found themselves working like machines, thus 

practically declaring themselves replaceable.” (Teacher 2). 
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An interesting aspect that emerged from the focus group is related to the kind of attitude with which 

the teachers approached the questions. In expressing their needs, they didn’t focus on practical 

requests concerning the local improvements, like for example “the need to have more time for going 

beyond the traditional lessons”. Instead, they focused on needs that refer to bigger and deeper 

changes in institutional aspects and values. This is an interesting attitude, since it reveals that they 

have embedded the transformative dimension of SEAS and have integrated it into their reflections 

concerning their school context. 

Implications for SEAS concepts, tools, and methods 

The work made with the teachers of the local network contributed to nourish the meaning of SEAS 

key concepts and also to apply them at the local level.  

Concerning the concept of open-schooling, the needs presented in the previous paragraph 

contribute to expanding and clarifying ‘openness’. Indeed, they contribute to:  

 welcome the embedding of external experiences into school science;  

 open up the definition of sustainability by exploiting the complexity of its intertwined 

dimensions;  

 allow the re-thinking of stable and consolidated relationships and rituals, for imagining and 

experimenting different ways of viewing education.  

These needs point both to multidimensional interaction among varied stakeholders and a radical re-

definition of perspectives. Beyond these needs, we can carefully assess the opportunities for 

improving our schools and education system. We need open-mindedness, social responsibility and 

a collective power capable of imagining and designing spaces to stimulate the intelligence and 

curiosity of students within the context of school science. This result connects directly the concept 

of open-schooling to the three spheres of transformation, and to the political level in particular. 

Indeed, the needs highlighted by teachers show that the real challenge to address in schools is to 

turn individual teachers’ needs (as well as good practices related to them already put into action by 

some few teachers) into a more systemic vision that can systematise the change at an institutional 

level. 

Concerning the concept of sustainability, the needs presented in the previous paragraph contribute 

to expanding this concept. Indeed, since it usually is considered and used in its more narrow 

environmental dimension, it is instead important expanding it by considering the many dimensions 

of sustainability. In particular, one of the aspects that are important for our contemporary societies 

is the “technical-technology” relationship. The teachers said that the technological reflection is very 

often lacking in schools. It is easy to focus on technicalities and very rarely there is the praxis of 

reflecting on what is the impact of technology on the society, there is perhaps a lack of reflection on 

the philosophical aspect is as well as on the deeper aspect of the sense of the use of technology. 



 

Page 59 | 100 

This implies the need of introducing an ethical dimension. This is a bridging reflection that concerns 

both the concept of sustainability and the one of scientific literacy.  

Concerning the concept of scientific literacy, there is an interesting point risen by the teachers that 

concerns the new role that teachers have to play in the contemporary society, and their relationship 

with knowledge. Indeed, in the focus group the teachers highlighted that the distance learning 

procedures, imposed by the closure of schools, challenged teachers’ role and ask them to redefine 

themselves. The situation showed how a teacher seen as a pure vehicle of information could easily 

be replaced by technology. 

Local implications 

In the light of the results coming from this first area and the reflections carried out within the network 

there are some considerations on the first year’s activities that could orient the second year’s 

activities. 

SEAS establishment of open schooling partnership. In the first year the coordination with the schools 

was not an easy task; the focus group helped in bootstrapping needs to be addressed to foster open 

schooling, and which we need to embed in the plans for the second year. They also contribute to 

guide the application of  SEAS concepts at the local level of the activities. Particularly, it will help in 

taking into account some principles:  

• exploiting existing experiences carried out by the teachers and trying to frame them within 

SEAS by giving them new values, as well as using them to define the meaning of open-

schooling;  

• emphasizing the transformative nature of the SEAS project as a crucial element of novelty; 

• clearly define roles, collaboration, expectations and the kind of effort that would make the 

project sustainable as well as distribute the accountability across the different stakeholders 

according to previous definition.  

SEAS principles and tools. We implemented only partially a co-design strategy with the teachers, so 

in terms of SEAS methods, LORET can represent a facilitator tool for this issue because of the co-

creative principles embedded in it. Moreover, related to the concept of sustainability, from the focus 

group emerged the need to ground the sustainability discourse at a more local level. This is in line 

with the LORET principles of identifying and working on local sustainable problems that should 

represent authentic issues for the teachers, the students, the schools and the whole local context. 

We had a workshop about LORET with partners, led by the consortium experts in this method, 

Katrien van Poeck and Lief Ostman, to understand how to implement it in our local context.  
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Implications for the research field 

In terms or research methodology we would better systematise the thematic analysis as well as 

introduce some theoretical lenses that can help in theoretically interpret the needs, the values, the 

practices and the tensions.  

In terms of SEAS concepts, we would better support the development and consequent assessment 

of co-design and co-teaching strategies by also changing our role as researchers. We would play a 

more observational role and leave more responsibility to the teachers in co-designing the activities, 

in their relation among them and with the other stakeholders. Our research focus would be moved 

from designing the activities to analysing the networks dynamics and finding strategy for capturing 

moments of change. 

Referring to the work of Engeström and colleagues (1995) and, most recently, to the review of 

Akkerman and Bakker (2011) about boundary crossing, we can state that a co-design and co-teaching 

process in a multi-actor and heterogeneous network can be interpreted as an example of boundary 

crossing. As Akkerman and Bakker stated in their review, (Akkerman & Bakker, 2011), the term 

boundary crossing was introduced to denote how different professionals may need to “enter onto 

territory in which we are unfamiliar and, to some significant extent therefore unqualified” (Suchman, 

1994, p. 25) and “face the challenge of negotiating and combining ingredients from different contexts 

to achieve hybrid situations” (Engeström et al., 1995, p. 319). This definition helps in re-reading one 

of the results emerging from the focus group concerning the “the need to redefine teachers’ roles 

and the relationship with knowledge”. Indeed, within a network, the definition of the roles and the 

complementary aspects of them are fundamental, as are the definition of the different expertise and 

the competence that each one can put into the cooperative process, the values and the cultural 

perspectives of each stakeholder.  

The data collected and analysed in the second year of the project will go in the direction of studying 

how to trigger, monitor and evaluate good praxis of boundary crossing as effective co-design and 

co-teaching strategies within the network. 

Italy on Challenges and Opportunities to Transformational 

Engagement, Scientific Literacies, and Motivation 

Methods 

Data Sources and Participants 

Concerning the investigation of “Challenges and opportunities to transformational engagement, 

scientific literacies, and motivation”, we designed and implemented a teaching module on climate 

change, organised within the Piano Nazionale Lauree Scientifiche (National Plan of Scientific Degrees 

- PLS) at the Department of Physics and Astronomy of the University of Bologna.  
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The module was a consolidated research outcome created in 2012 in the context of a PhD thesis on 

climate change education, which was refined in subsequent years and whose nature and aims have 

evolved over time (Tasquier et al., 2016; Tasquier & Pongiglione, 2017; Levrini et al., 2019). The last 

version of the module was re-designed within the context of SEAS in order to explore how to turn 

an already existing experience into something that can embed project’s ideas.  

The basic idea was to re-think the module by introducing a transformative dimension. In re-thinking 

the sense of the module, we addressed the issue of how it is possible to foster a deep transformation 

in individuals toward climate change by playing with challenges and, in particular, we posed the 

following question: How can we equip secondary school students with the knowledge, experience and 

supportive structures they need to contribute as individuals, citizens and active participants in society 

to enable the transformation required to address climate challenges?  

To this aim, two tools were chosen and integrated in the module: 1) the cCHALLENGE platform 

(https://www.cchallenge.no), implemented within the SEAS project by cChange in Oslo (Norway) 

(O´Brien & Sygna, 2013; https://cchange.no); and 2) the role-playing activity World Climate: A Role-

Play Simulation of Global Climate Negotiations developed by Climate Interactive at MIT Sloan in 

Cambridge, Massachusetts (US) (Sterman et al., 2015; https://www.climateinteractive.org). 

These two tools were thought to activate a particular back and forth dynamic between individual 

action and collective impact, by giving a meaning to the agentic role of individuals in shaping the 

macro scenarios. 

The teaching module was tested with a class of 20 voluntary students (11 males and 9 females; 17-18 

years old) who, for six afternoons, attended the climate change course. The table below summarise 

the agenda of the course. 

22.01.20 • Introduction to cCHALLENGE 

• Introduction to Climate Change: the scientific research and the new terms of the 

scientific controversy  [Climate Science, Math & Physics] 

29.01.20 • Experiments on examples of interaction between radiation and matter  

[Experimental Physics] 

05.02.20 • Experiments on the construction of a Greenhouse model  [Experimental 

Physics] 

12.02.20 • Introduction to complex systems, modelling and simulation  [Science of 

complex system, Math & Physics] 

• Analysis of a scientific text, conversion into causal map and identification of 

feedback loops  [Linguistic, logic & Physics] 

https://www.cchallenge.no/
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19.02.20 • Political and Economic scenarios: Role-play with a climate simulator  [Political, 

Economic and Sociological Science & Physics] 

07.04.20 ONLINE conclusion after the stop due to the pandemic 

Table 8: Italy data sources for report area 2 

Through this teaching and practical experience, we collected the following data:  

• a pre-questionnaire and a post-questionnaire in English, before and after the cCHALLENGE 

activity;  

• a final discussion on the simulation of climate negotiations;  

• a final questionnaire on the whole course;  

• audio-recordings of all group discussions carried out during the activities.  

The course was interrupted before the last meeting, due to the closure of the schools because of 

the pandemic restrictions. This meeting was instead conducted as a final online activity, which took 

place one month after and was video-recorded. 

Analytical Procedure and Approach 

As already described in section 1.2.2, the data were analysed through methods rooted in Grounded 

Theory (Anfara et al., 2002; Levrini et al., 2019). But, specifically in this case, in order to interpret the 

macro-phenomenon, a Thematic Analysis was carried (Braun & Clarke, 2006; Nowell et al., 2017). 

The data were analysed through an iterative process that foresaw bottom-up debriefing phases 

designed to identify the emergent aspects in the data and generate first interpretative ideas, 

formulated by a group of analysts. In order to reach an acceptable level of internal validity, the 

analysis was conducted through a triangulation process involving several analysts (Patton, 1999). 

In particular, the first phase concerns the organisation and the grouping of all students’ answers 

coming from the different data sources into an excel file where each sheet belonged to a data 

source. Within each sheet, the rows represented the students (anonymity was respected by not 

losing the gender and the age) and the columns represented the different area of answers (e.g. 

comments on the their own challenge in the cCHALLENGE, link between cCHALLENGE and the role 

play about climate negotiations, etc.). The organisation of the grid allowed us to follow both 

individual profiles and common patterns related to an area. 

The second phase was represented by the reading of all the answers. This reading led to the selection 

of pieces in which the students put much emphasis and where recurrencies were observed. In doing 

this first raw passage through the data, some patterns emerged, and which we identified and used 

as top-down macro-phenomena whose appearance was tested against the whole corpus of data.  
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The third phase consisted in trying to monitor the appearance of a transformational dimension also 

in this context and we decided to trace it by using the model of the three sphere of transformation 

(O’Brian & Sygna, 2013) and see if it was possible to identify the three level of transformation 

(practical, political, personal). 

Findings 

The first iterative phase of analysis led to preliminary results, showing emerging patterns from the 

students' responses, which highlighted the potential of the activities in order to promote:  

• Awareness in supporting the sustainability challenge not merely by following a good practice 

but by expanding the wealth of disciplinary knowledge on the subject, e.g. “In my challenge 

I have chosen to reduce the consumption of meat. What makes it difficult is that my parents 

don't particularly agree with my choice but I have vegetarian friends who are supporting me, 

so I'm happy. To tell the truth, it doesn't seem like a particularly difficult choice to make, my 

friends have lent me some books and reading them I inquired about how to have a balanced 

diet even reducing meat ... I have made a food culture thanks to these books are not books 

by radical people ... I liked them and they gave me a lot of confidence because they are books 

by university professors who are experts in nutritionists, all balanced people who made me 

find a way to approach a diet with little meat … in the end it is not such a difficult challenge -

SF”; 

• The ability to recognize a plethora of different actors who may have different roles in 

addressing the climate problem, like for example the importance not only of the role of 

professional experts but of political decision makers and citizens, e.g. “My perception of my 

stance on climate change has varied thanks to these experiences. Thanks to these reflections, 

I am now convinced that there is a need for action by both the policies of the states but also 

by all those involved in the problem. We need careful choices on the part of politicians, the 

ability of climate professionals to find increasingly accurate models and also to find 

technologies that can tackle problems, but we also need the contribution of individuals who 

as citizens act together and in same direction. Only in this way is it possible to achieve effective 

and not negligible results – SM”; 

This analysis highlighted that it is possible to connect knowledge (development of scientific literacy) 

and behaviour (agency): i) opening science to real problems without losing the authenticity and 

authority of scientific teaching; ii) making the science classroom a context open to transformative 

change for society; iii) Including values into scientific reasoning (value-based science). 

However, from this first phase emerged also a third point:  

• The belief that the challenge of sustainability is not only a process of behavioural 

transformation (practical sphere) but also of values and perspectives (personal sphere) that 

can be related to the change on a collective level played for example by decisions involving 

policies of a country (political sphere). 
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Again, as for the other analysis, we used the model of the three sphere of transformation (O’Brian & 

Sygna, 2013) and searched if it is possible to identify examples of the three level of transformation 

(practical, political, personal) among students’ discourses: 

Example of change in the practical sphere: “My cCHALLENGE was about to spend 1 hour outside 

everyday. This helps me in realising that it was winter time. I was sitting on a bench for 1 hour to read 

a book and after a short time I had to put on gloves because my hands were frozen. I'm not used to 

staying 1 consecutive hour outdoors (plus sitting) during the winter and this also made me understand 

the impact that the temperature of the environment has on our habits. I also realized how much we 

no longer pay attention to natural rhythms. I had to decide what time to be outside and I realized 

that the sun was setting early and that if I went out when the sun had set it was more difficult to resist. 

I had to somehow synchronize with the rhythms of nature. This made me notice how in our comfort 

zone, we are no longer used to observing and synchronizing with the rhythms of nature. This "natural 

obstacle" to my cCHALLENGE led me to revise some of my habits. Usually after lunch I would relax on 

the sofa watching television or lying down to something. Now, since the time slot after lunch is the 

hottest time of the day, I go out for 1 hour in the open air to complete my cCHALLENGE. There are 

days when I don't feel like it, but I took this challenge as a commitment and I have to honestly say 

that after doing it I feel fine, even if I have simply been in the garden reading rather than taking a 

walk. I made more time for myself than I did before.” – SM”; 

Example of change in the political sphere: “Today I wanted to tell you about two Apps that I discovered 

lately, that I found very useful and are also environmentally friendly. The first one is <<To good to 

go>>, an App that helps reduce food waste by connecting restaurants and cafe with costumers that 

are willing to buy the unsold food of the day at a very cheap price, food that otherwise would be 

thrown away! The second one is <<Cortilia>>, it is an online groceries store that sells only food that’s 

biological and comes from nearby farmers. With this App I can have delicious, seasonal fruits and 

vegetables every week without having to buy them! They are app that re now used in a systematic 

way and I'm supporting their use in the context of my school. Those Apps are a nice example of an 

institutional change since an informatic engineer turned a good practice into a structural app that can 

be downloaded and used in a systematic way by restaurants, bar and by the people. A good practice, 

maybe adopted some years ago from few people, has been turned now into a collective systematic 

way to recycle the food in a city. I think we need more innovation like this -SF”; 

Example of change in the personal sphere: “In my challenge I have chosen to reduce the consumption 

of meat. What makes it difficult is that my parents don't particularly agree with my choice but I have 

vegetarian friends who are supporting me, so I'm happy. To tell the truth, it doesn't seem like a 

particularly difficult choice to make, my friends have lent me some books and reading them I inquired 

about how to have a balanced diet even reducing meat ... I have made a food culture thanks to these 

books are not books by radical people ... I liked them and they gave me a lot of confidence because 

they are books by university professors who are experts in nutritionists, all balanced people who made 

me find a way to approach a diet with little meat ... in the end it is not such a difficult challenge. - SF”. 



 

Page 65 | 100 

Those are only preliminary results, but a step forward could be to analyse the data by trying to 

identify possible markers that can reveal and define the three level of transformation in order to 

make them applicable against different data. 

Implications for SEAS concepts, tools, and methods 

In the light of the results coming from this first area and the reflection carried out within the network, 

there are some considerations regarding the first year’s activities that could orient the second year’s 

activities. 

SEAS tools: Within the first iteration the cCHALLENGE tool was used, combined with a role-play 

simulation on Global Climate Negotiations, developed by Climate Interactive at MIT. We designed a 

module on CC in which we used these two tools for triggering an individual/collective dynamic able 

to activate transformative aspects. We are still working on this aspect and we probably import into 

SEAS a new tool, i.e. video game called Change Game 

(https://www.youtube.com/watch?v=2SnMZhGNIWw&feature=youtu.be), this is an open sources 

tool produced by one of the associate partner of the Italian local network. Change Game is a video 

game to play with the planet. The game addresses the complexity of climate change, exploring how 

it interacts with society and natural ecosystems. The main innovation of Change Game is that all 

game scenarios are based on data and assumptions produced by the work and research of climate 

scientists, indeed for instance, in the game the higher the level of emissions that players generate is, 

the greater the challenges they will face, such as heat waves, droughts, floods, sea level rise or the 

spread of new diseases. Investing in research can find new solutions and exploit the technologies of 

the future. Through education it is possible to promote more sustainable social behaviours and 

interact with neighboring cities through trade, climate strikes, corruption attacks and disinformation. 

Every action has an impact, positive or negative, on the planet: everything is held together in the 

climate emergency. This tool can be used in combination with cCHALLENGE, it seems indeed to 

have some features that could trigger the individual/collective dynamics and could work into the 

direction of creating opportunities to scientific literacy. 

Local implications 

Based on reflection of first year results, the plan for the second year include: 

• the systematization of the analysis by exploring further the role of individual vs collective 

dynamics to establish reinforcing mechanisms that can drive a system transition towards the 

climate neutrality goal; 

• the introduction of innovative tools which can facilitate this understanding (e.g. Change 

Game - The science-based game for confronting the challenges of climate change). 

We led a Change Lab workshop for launching the use of these tools with the new schools involved 

in the network. We will collect feedback from them in the second and third iterations and these will 

part of the second local assessment report. 

https://www.youtube.com/watch?v=2SnMZhGNIWw&feature=youtu.be
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Implications for the research field 

Within SEAS the tools are expected to trigger and support forms of deep transformation. In the 

project we have as reference the model of the 3 spheres of transformation (O’Brian & Sygna, 2013), 

this could be used as starting point to specify/decline the key-words of the project in order to catch 

the reality and the specificity of local experiences and be refined and re-defined as theoretical lenses 

for SEAS. 

Again, results in this area can contribute to the discussion of the Learning Trajectories within SEAS. 

As defined in D2.2 (p. 10), “trajectory is understood as a meaning-making trajectory that shapes and 

is shaped as learners participate and engage in socio-scientific issues in diverse settings during their 

everyday life”.  

The three preliminary results obtained within this area about:  

i) opening science to real problems without losing the authenticity and authority of scientific 

teaching;  

ii) making the science classroom a context open to transformative change for society;  

iii) Including values into scientific reasoning (value-based science) 

show that the combination of the two tools foster the construction of a process of meaning- and 

sense-making, indeed for the SEAS project “Meaning-making and sense-making in open schooling 

are not a simple addition to existing scientific knowledge but are changing it, as scientific knowledge 

and its associated technical ways of giving meaning are put into practice” (D 2.2., p.11).  

The data collected and analysed in the second year of the project will go in the direction of studying 

how to trigger, monitor and evaluate the process of meaning and sense-making and, hence, 

contribute to the discussion about the Learning Trajectories. 

Italy on Challenges and Opportunities to Teaching Scientific 

Literacy 

Data Sources and Participants 

The part reported here should be considered in terms of the “deviation from the project” due to the 

coronavirus situation. The data gathered with the questionnaire presented below were not foreseen 

to be collected at the beginning of the project but they represented an opportunity emerged by a 

study carried out due to the exceptional situation (Levrini et al., 2020). The results emerged from this 

study inspired reflection about how school science has been and could be used by the students as 

a key to interpret e redefine a huge real problem that impacted strongly and quickly on people 

everyday life. 

During the lockdown, Levrini and colleagues (2020) responded to the call launched by Science & 

Education journal (Erduran, 2020) and tried to offer a perspective to critically reflect on what lessons 
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science educators may learn from the pandemic era and, accordingly, how to rethink science 

teaching and its role in educating the young in this fast-changing, global and complex world. The 

work (Levrini et al., 2020) focused on the time rituals in science learning that characterise schools 

and science classes, and which the pandemic and lockdown have unveiled and challenged. We made 

an exploratory survey by carrying out extensive individual interviews with a sample of secondary 

school students. Findings of this study revealed how much school science classes are missing an 

important educational opportunity in the pandemic era. As one of the most relevant results, the 

survey showed a misalignment between the science taught at school and the science needed to 

deal with a “risk society” (Beck, 2000). School science seems to remain isolated in a school context 

or to be considered in terms of future professions, or used to create a space-time bubble for 

enjoyment and self-accomplishment while remaining protected from society. Even in the case of 

students who refer to society and pose problems with a mindset that could be interpreted as 

scientific, they do not recognise these explicitly as skills developed at school. So, scientific knowledge 

developed within the school context does not provide them with effective lenses to interpret social 

dynamics (Levrini et al., 2020). 

This study inspired the construction of a questionnaire on “everyday life, school and time in the 

coronavirus era”. The questionnaire was composed on a mixed multiple choice and open-ended 

questionnaire based on the interview protocol of the study of Levrini and colleagues (2020). It was 

submitted to a sample of 78 voluntary secondary school students before the end of the school year. 

Analytical Procedure and Approach 

As already described in session 1.2.2 and 2.2.1, data were analysed through methods rooted in 

Grounded Theory (Anfara et al., 2002; Levrini et al., 2019). However, since the questionnaire was 

composed by mix questions, among which, multiple choice answers, in this case we used also 

quantitative methods approach, by making some statistic internally to our sample. 

Findings 

From the questionnaire, we can immediately see that most students have tried to react positively to 

the intense changes caused by the pandemic; the widespread sense is of acceptance. 

How did you experience the changes imposed by the pandemic? 

Definitely badly Badly I accept the situation Pretty well Well 

3% 13% 42% 37% 5% 

Table 9: Response frequencies on experiences during pandemic (Italy) 

When students were asked if there were school subjects that they studied more willingly during the 

pandemic, the highest response concerned Maths and Science (Physics, Chemistry, Biology) subjects, 

for a total of 56% compared with other subjects (e.g. History, Economy). 
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Figure 4: Students responses with regards to school subjects (Italy) 

However, Science and Maths were not considered so relevant for understanding and interpreting 

what is happening on a social level in this period, but rather as subjects that stimulate and engage 

from an intellectual point of view and that may be important in later (professional) life. 

 

Figure 5: Students responses with regards to social relevance of school subjects (Italy) 
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Despite the fact that most students claimed to be interested in following the debates about COVID-

19 - mainly concerning health (77%), scientific (59%) and social aspects (54%) - school science seems 

to remain confined to a private sphere and seems far from being applied to real-life challenges. 

These preliminary results confirm in some way the misalignment between science taught at school 

and the science needed to interpret societal challenges, as highlighted in our own recent study 

(Levrini et al., 2020).  

However, due to pandemic difficulties, those are only preliminary results that will be further 

elaborated. 

Implications for SEAS concepts, tools, and methods 

This analysis will deliver insights on SEAS concepts about scientific literacy, particularly, the analysis 

of students’ reactions on how to use school science for interpreting and dealing with a concrete and 

urgent real problem (the coronavirus situation) will help in reflecting on the problematic relationship 

between science and society.  

Local implications 

This analysis will deliver input for reflecting with the teachers of the network about how science can 

be seen as a lens for interpreting the reality and how school science is connected with students 

reality by implementing new insights on models of scientific literacy. 

Implications for the research field 

The preliminary results of this survey confirm the misalignment between science taught at school 

and the science needed to interpret societal challenges, highlighted in the recent study of Levrini 

and colleagues (2020). Indeed, this work demonstrated that not only the knowledge but also the 

rituals that science teaching tends to boost seem to produce the effect of creating “bubbles” where 

students can take refuge from the reality. This effect is the opposite of what decades of studies on 

scientific literacy aimed to develop with respect not only students’ engagement and motivation into 

science learning but also with respect the role of school science and society.  

Such preliminary results can be very interesting for reflecting on, revisiting and redefining the 

institutional role of school science within society. How school could deeply open up to society and 

enact processes that, whilst contributing to forming students as active and responsible citizens, also 

transform itself as an institution? 

Results’ of this study can help in understanding strategies that can be undertaken from the teachers 

involved in SEAS. 
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7. Norway 

Norway on Challenges and Opportunities with Regards to the 

Establishment and Implementation of Open Schooling 

Partnerships 

Methods 

Data Sources and Participants 

The findings reported in this local assessment report draw from experiences gained through 

collaboration with two upper secondary schools in Norway, School A and School B. As is described 

throughout the remaining sections of these documents, these two schools represent two different 

collaborative cultures that will serve as the basis of comparative case studies across the different 

report areas.  

Participants from School A include a total of 15 school staff (teachers and school leaders) from a 

diversity of subjects ranging from geography, to natural sciences, social sciences including history, 

religion, and physical education. All students from first grades in upper secondary school (ages 16-

18) were electable for the collaboration in two cohorts (first and second iterations), of which a total 

of 113 gave consent for data collection.  

School B includes a team of 6 teachers, and two classes in the first grade in upper secondary 

education (ages 16-18), with a total of 46 students (all but two) having given consent to the research.  

In addition, for this particular area of reporting, we are including data involving extended partners 

in the respective local networks collaborating with these schools. In the case of School A, these 

involve, primarily, a urban design firm where 3 members (architects and urban designers) 

participated in several meetings and workshops with teachers and/or students. The open schooling 

collaboration here revolves around the development of the local district in which the school is 

situated and the opportunities that this opens for including the students as participants in the urban 

design and implementation activities, with a focus on sustainable urban design. The open schooling 

collaboration is not limited to this locally relevant project, but it is this project that has served as 

anchor to motivate and explore other interdisciplinary teaching initiatives and discussions in this 

school, including the developing of communication materials such as a podcast co-created with 

students.   

In the case of School B, the local stakeholders include a non-governmental organization devoted to 

creating an artistic project of building up a so-called “cathedral of hope” from plastic collected from 

the ocean, a plastic fabric involved in the recycling of the plastic for the cathedral, and the national 

centre for circular economy, located in the same city as the school. The school involvement includes 

all phases in the cathedral development, from collecting plastic, to shaping it into roof tiles and 

setting it up the roof in the actual construction site. The school, in collaboration with the SEAS 
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network, has developed multiple, diverse teaching initiatives in the school around this project, 

including an exhibition with posters, photography and other products developed by or in 

collaboration with students.  

Both schools have participated in 30-days challenges organized around cChallenge tool, where 

students and teachers have the opportunity to experiment with change and reflect upon and share 

their experience together, through an online platform, and in the school.  

Data sources from both schools include:  

 Individual interviews with school leaders 

 Individual interviews with school teachers 

 Individual interviews with local stakeholders 

 Group interviews with students, both online and on-site during open schooling activities 

 Group interviews with teacher teams 

 Observations of classroom activities 

 Observation of out-of-school activities 

 Observations of teacher planning meetings 

 Observations of meetings between school and local stakeholders 

 Observations of ChangeLab workshops with the teachers and school leaders 

 Online posts published as part of the participants’ 30-days change experiement cChallenge  

 Students self-produced texts produced as part of the teaching activities, such as posters.  

While some of these data sources have special relevance to particular areas, the findings reported 

throughout the sections and areas in this report draw from insights gained from the ethnographic 

perspective on the entire data set rather than only a specific part of it. 

Analytical Procedure and Approach 

Theoretical Perspective: Collaboration, object-oriented activity and boundary objects 

Our overall approach to interdisciplinary collaboration, and to human activity more generally, draws 

from Cultural-Historical Activity Theorey (CHAT) (Engeström, 2001; Leont’ev 1979). Foundational to 

this perspective is the notion of object-oriented activity, which is the most general unit of analysis 

and integrates both subjective and objective aspects of activity—aspects that historically have been 

difficult to integrate in other perspectives. CHAT stands in stark contrast to classical theories in 

psychology, where human experience is often portrayed as primarily involving an act of 

“contemplation.” Pragmatist philosopher John Dewey (1929) characterizes this classical view as one 
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where knowing “is modelled after what was supposed to take place in the act of vision. The object 

refracts light to the eye and is seen; it makes a difference to the eye and to the person having an 

optical apparatus, but none to the thing seen” (p. 23). CHAT rejects this view, postulating instead 

that human experience is inextricably integrated with practical human activity; we come to know the 

world as we actively engage with it, thereby transforming it. Analytical categories, therefore, aim to 

address active relationships between organism and environment, very much in line with other non-

dualist, pragmatist, ecological approaches (Damsa & Jornet, 2017).  

Instead of being the result of internal (mental) processing (as cognitivist approaches would have it) 

or of the control by external stimuli (as behaviourist approaches would have argued), actual human 

activity—the actual experiences and the choices people make in action—is the result of organism-

environment couplings that, in the case of humans, are societal in nature. What people relate to and 

how they relate to it is shaped by cultural practices within which we develop. When taking a CHAT 

perspective, therefore, an analysis of collaborative practice involves a focus on how collaborating 

participants engage in transforming the societal conditions that shape their own cultural ways of 

perceiving and interpreting, and in the context of given goal-oriented practices.  

Three notions related to CHAT are of particular relevance to our study of collaborative practice in 

SEAS, namely the notions of objects, tools and boundaries. The notion of object is the core concept 

in CHAT towards which activity is oriented. In our analyses, we focus on how the participants in 

collaborative activity (here teachers and stakeholders) develop diverse understanding of their shared 

goals with respect to the design of learning environments. As participants engage in co-design 

practices, the meaning of what it is they are working towards is in a constant state of transformation 

and is questioned, interpreted and negotiated during the design process.  

As the object of the activity is transformed, so are the cultural means deployed and/or developed 

to achieve this goal, as well as the needs that emerge in relation to its formation. These are the 

cultural tools, which in the context of teaching plans can include schedules, agreement documents, 

or specific pedagogical concepts and ways of speaking used to coordinate activity. Participants 

develop these cultural tools as means to satisfy or address the emerging needs that come with new 

end-goal orientations. That is, cultural tools serve to coordinate actions in specific ways and mediate 

the way collaborating partners experience and make sense of their object (e.g., teaching for 

sustainability). 

When participants from different disciplinary and institutional backgrounds enter into collaboration, 

as is the case in SEAS, the boundary work is seen as an important aspect of inter- professional activity 

(Star, 2010; Jornet & Jahreie, 2013). Since collective orientations across different professional practices 

are central in inter-professional work, boundaries are a key concept. Boundaries are part of the 

activities and have historical layers. They are intrinsic to the professional practices, but become 

transparent in and through participants’ interactions (Kerosuo 2006 ). In design work, one can 

imagine that the team negotiates an understanding of the borders of the professional practices. In 

transcending the boundaries, participants encounter different and sometimes conflicting meanings 

of the task or object; thus, processes of collective concept formation are imperative.  



 

Page 73 | 100 

Design work depends on the expertise and knowledge of each of the professions and backgrounds 

involved, included that of the students. Therefore, to succeed in the collaborative design of open 

schooling, collaboration and negotiation of the object (what sort of thing the group is striving for) is 

vital. In such collaborative work, there are continuous breakdowns and contradictions between 

competing organisational options. As several studies have shown, such tensions and contradictions 

are productive for design work and may shift the path of the activity (Jornet & Jahreie, 2013).  

Research Questions 

Building on the theoretical background presented above, our research on challenges and 

opportunities with regards to the establishment and implementation of open schooling partnerships 

has been organized around the following research questions:  

 What conceptual and material (tool) developments (if any) have taken place as part of the 

establishing and negotiating collaboration between school and out-of-school partners to 

address sustainability challenges?  

 What forms (if any) of boundary crossing and boundary developments have taken place as 

part of the establishing and negotiating collaboration between school and out-of-school 

partners to address sustainability challenges? 

 What challenges and opportunities that have emerged at the interface of the school and the 

out-of-school contexts? 

Analytical Procedure 

Our overall research design for the present reporting is based on a case study methodology, which 

is a type of inquiry that “investigates a contemporary phenomenon in depth and within its real-life 

context” (Yin, 2009 p. 18). The case study allows us to investigate the coordination work that 

participants from different background perform to establish shared goals and ways of speaking 

about these goals. Case studies “produce the type of context-dependent knowledge that research 

on learning shows to be necessary to allow people to develop from rule-based beginners to virtuoso 

experts” (Flyvbjerg, 2006, p. 221) and therefore allow us to get a deeper understanding of how 

personal, interpersonal and institutional relationships unfold. We identify cases in terms of school 

teams that collaborate in given projects. For example, at the classroom level, we may identify multiple 

cases based on the classroom groups included, but at the school level we may as well treat multiple 

classrooms as cases when they collaborate in the same project. To generate insights across the 

multiple cases we follow a comparative case analysis.  

Drawing from the data sources described in the previous section, our analytical procedure generally 

follows the steps outlined in Jordan and Henderson (1995) on video-based interaction analysis. These 

involve identifying events of relevancy to the research questions (here, events with significance to 

the establishment and coordination of collaboration across the school and the out-of-the-school 

partners) to then examine: (a) the structure of the events, through logs and segmentation, as well as 
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the structure and unfolding of turn-taking and of the participation structures and resources 

mobilized, including the use of narratives, artifacts, and documents. We have also relied on content 

analyses as an aid to guide the structuring of events and episodes. In the findings below, we report 

on common patterns that have been observed within and/or across cases. 

Findings 

There is a need to formalize the collaboration between the school and the out-of-school 

stakeholders, but this need varies dependent on the school’s collaboration culture, and must in any 

case allow for flexible, spontaneous implementation.  

One main finding that derives from a comparison of the two main cases that we have followed is 

that there is a need to formalize the collaboration between the school and the out-of-school 

stakeholders. By „formalize” we mean the need to establish shared norms, values, and collaborating 

tools that should provide a stable framework for the collaboration. This need has become clear 

across a number of meetings and interviews with teachers and out-of-school partners but expresses 

differently as a function of the kind of collaboration culture that different schools have developed. 

Moreover, although a need to “formalize” collaboration may be interpreted as a step towards 

increased administrative control and coordination, the evidence gathered so far shows that 

formalization is required precisely to allow for flexible and spontaneous collaboration, and therefore 

calls for open-ended approaches. In order to better examine this phenomenon, we need, on the 

one hand, to identify what sort of means have emerged as relevant to address that emerging need 

and, on the other, what types of collaborating cultures have been identified, what characterizes 

them, and how they differently reflect the need to formalize collaborations. We begin by presenting 

the two type of cultures we have observed.  

Collaborative culture versus contrived collegiality 

By culture, we mean the set of material and linguistic resources that collectives or communities of 

practice (Lave & Wenger, 1991) generate as they pursue shared goals and/or interests. In literature 

on teacher collaboration, cultures of teaching are described as comprising „beliefs, values, habits 

and assumed ways of doing things among communities of teachers who have had to deal with 

similar demands and constraints over many years” (Hargreaves, 1994, p. 165). However, cultures of 

teaching are not restricted to old timers in a community, for they too carry onto new and 

inexperienced teacher members through the community's historically generated and collectively 

shared cultural tools and solutions.  

Prior research on teacher collaboration has identified two main different forms of collaborative 

culture (Datnow, 2011; Vagrieken et al., 2015). First, there are genuine collaborative cultures, that 

support and stimulate spontaneous collaboration. This type of collaborations often originate from 

„teachers perceiving collaboration to be valuable, productive, and pleasant” (Vagrieken et al., 2015, 

p. 23). In collaborative cultures, “working relationships between teachers tend to be spontaneous, 

voluntary, development-oriented, pervasive across time and space, and unpredictable” (Datnow, 

2011, p. 148). Although these collaborations may be administratively supported and facilitated, their 
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implementation must ultimately be sustained by the teaching community and based on the teacher’s 

perceived value. Such relationships, in turn are difficult to establish if power and decision-making 

structures with regards to curriculum planning, implementation, and evaluation are highly 

centralized (Hargreaves, 1994).  

In contrast to genuine collaborative cultures, there is what scholarship has coined as contrived 

collegiality, which is „administratively regulated, compulsory, implementation-oriented, fixed in time 

and space, and predictable” (p. 156). In this type of cultural settings, collaboration does not evolve 

spontaneously but results from administrative regulation imposed from above, where teachers are 

required to work together to meet leadership’s mandates according to administratively regulated 

implementation designed to produce highly predictable outcomes (p. 156). Here, collegiality is said 

to be “contrived” in the sense that it does not take as point of departure genuine shared interests 

and affinities among its members, and therefore risks remaining at a superficial level, where people 

is set to collaborate without first having built a solid foundation on trust and shared values.  

Although, in practice, absolutely clear-cut distinctions between these two types of culture may be 

difficult to find, through our ethnographic observations, we have found important parallels between 

these two stereotypical teacher collaboration cultures and the two main cases that we have followed 

in our local assessment (see section 1.2.1 on data sources and participants). Most importantly to the 

area on challenges and opportunities to establish and sustain open schooling collaboration that 

concerns us in this section of the reporting, these different cultures have had important implications 

in the way that open schooling collaborations have been established and sustained with out-of-

school actors. 

Coordination challenges and the lack of a shared framework  

School A, a bigger school in which teachers collaborate in teams that are constituted by unit leaders 

based on academic subject and classroom level, has exhibited clear traits that align with a 

collaborative culture based on contrived collegiality, where the teachers’ collaboration involved in 

establishing and sustaining open schooling collaborations has been heavily driven by the school’s 

administration (leadership). This has been so even despite the school’s administration explicit wishes 

to allow for the teachers to take ownership of the project, as one of the leaders shared with us in a 

one-to-one interview. Precisely this ambivalence in which the administration has taken the initiative 

to organize meetings and assign responsibilities, while at the same time attempting to leave to the 

teachers how to address the tasks, has been experienced as problematic by the teachers. They 

expressed in interviews a sense of “being left on their own” without having clear frameworks of 

reference as to how to move on in praxis (for analyses on the teachers’ collaborative work, see 

section below concerning the area on school teaching).   

With these organizational challenges as backdrop, and in spite of these, school A has during the first 

months of SEAS managed to establish a promising collaboration with a local urban designer 

company through which students and teachers have had the occasion to contribute to urban design 

in their local area. The collaboration, however, has also made visible important challenges that can 
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be seen in connection to the school’s internal collaborative culture. Two main challenges can ben 

summarizied.  

First, there have been difficulties in coordinating schedules across the urban design firm and the 

school. Members across the local network connected to this collaboration have had trouble to find 

dates and times for meeting, and when these have been found, they have in occasions been 

changed, making it more difficult to find new dates and times. Without direct communication 

channels having been established between members of the urban designer firm, the university 

researchers, and the school teachers, the bureaucratic weight of coordinating and communicating 

across a wide range of members has been considerable (including groups of teachers in different 

teams who have been contacted by the leadership rather than engaged by own initiative). This has 

in turn led to delays in getting the collaboration started or advanced, and, perhaps of greater 

(negative) impact, it has also precluded school and out-of-school members (including both urban 

design company members and SEAS researchers) from developing closer relationships. This 

connects with the next challenge to be discussed, which goes beyond the practical and into the 

inter- and intra-personal.   

Second, there have been challenges establishing a shared frame of reference principles and values 

for the collaboration. This, so to speak, “deeper-than-just-practical” issue can easily be connected 

back to the practical challenges mentioned above: with the lack of a clearer common frame of 

reference, members to the collaboration struggle to orient the collaboration work and prioritize and 

assess relevance. Despite the practical coordination struggles mentioned above, students in the 

school have had the chance to actively participate in the vision creation or design of the local district 

where their school is located. Yet, this participation has remained at a quite practical level of 

engagement, with some teachers and students having left wondering what the value of their 

collaboration is and how the students’ or school’s interests have been taken into consideration (even 

when their engagement having been presented as involving shaping their local district and 

contributing to sustainable city development). For example, during a reflection session with the 

teachers, one of the teachers asked, “what’s in it for them [for the students]?” A second teacher 

commented that having the students go and work to contribute in the hands-on activities of 

redressing and decorating a building in the local community without the students understanding 

well what was in it for them felt to them as „child labour”. These observations suggest the lack of a 

proper framework, on the part of the school and on the part of the out-of-school partner (an urban 

design company), that would allow the students to take more ownership and the collective to 

develop a shared object of activity. Without that shared object, as hypothesized in our theoretical 

CHAT framework, productive tensions and contradictions remain unexplored and the collective’s 

developmental potential unrealized. Further examination of the practical, personal, and institutional 

conditions that prevent participants from more closely collaborating should shed light on possible 

ways to achieve deeper boundary crossing.  
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Expansive potential and agency in flexible networks based on genuine collaboration 

In contrast to School A, School B exhibits traits of a collaborative teacher culture, where an 

interdisciplinary team of teachers who have worked together during a few years and representing a 

variety of subject orientations, including Norwegian, English, Science education (“Naturfag”, 

including biology and chemistry), Geography, and Social Sciences (“Samfunnsfag”), are closely 

implicated in collaborating with out-of-school partners. In this case, the school has successfully 

collaborated with not just one but an ecosystem of local partners that have gravitated around a 

shared project involving the building of a Cathedral of Hope out of plastic collected from the oceans. 

These include the non-governmental organization initiated by an artist and an environmentalist 

entrepreneur, a local but nationally relevant fabric of plastics, and a national institute of circular 

economy, among others.  

While here too there have been practical challenges such as difficulties in aligning schedules, these 

challenges have often been overcome thanks to a smoother communication flow and understanding 

among parties, which have resulted in a higher rate of successful encounters that have contributed 

nurturing a sense of trust and confidence in the collaboration by all parties. This is not to say that 

there have only been opportunities and no challenges; challenges have emerged, but these have 

revealed layers or dimensions of open schooling that are at a more advanced level in terms of 

boundary crossing and development. More specifically, in participating in this school’s open 

schooling network, we have been able to document how, addressing each other in new hybrid 

contexts of participation (e.g., students visiting a fabric and taking part in the process of recycling 

plastic from the ocean into tiles for the cathedral’s roof), both students, educators, and out-of-school 

stakeholders have expanded their identities and participatory frameworks as learning agents, and as 

pedagogical agents. In interviews in the field during open schooling activities, teachers have 

expressed their renewed understanding of their own role as teachers as involving “learning to learn 

anew”, and students too have described new and more salient sense of agency as part of their 

learning through open schooling. Observations and interviews with out-of-school stakeholders also 

suggest they too experience and sometimes recognize developing a new sense of their relation to 

knowledge and education as pedagogical agents who contribute in the formation of students and 

of their local communities. In this regard, one of the external partners to the School A network, an 

environmentalist organization, has recently begun to develop its own pedagogical materials that it 

started offering to schools. Members of this organization are using projects like SEAS as a test bed 

for experimenting different approaches to their role as pedagogical agents. Similar experiences are 

documented with regard to the art project Cathedral of Hope (School B case), where the initial artist 

and activist project has through SEAS and other similar collaborations seen new developmental 

venues by collaborating and offering pedagogical spaces for the school. 

Implications for SEAS concepts, tools, and methods 

LORET: The design principles/phases inscribed in the LORET tool have been presented and offered 

as a resource for one of the participating schools, school A, where the need for finding new shared 

tools to facilitate collaboration has been more pronounced. However, it has been challenging 
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consistently and consequently adopting this tool as part of the school and out-of-school 

collaboration in this particular case because adding a new tool without first having established more 

solid shared values and trust felt counterproductive. More specifically, School A was already working 

with their own planning tool, which is currently being a focus of our observations and analysies (to 

be further developed for next local assessment report). In the case of school B, where collaboration 

across partners was smoother, the need to take up this tool was not felt, as participants managed 

to deal with spontaneous and emergent aspects of the collaboration that may have been difficult to 

accommodate within a more rigid, tool driven coordination. However, now that collaboration has 

progressed beyond practical challenges and has opened for more opportunity to deal with deeper 

issues on what it means to be a learner and what it is that we are learning when we learn about 

sustainability in open schooling collaborations, LORET may offer enhanced opportunities to 

systematize and consolidate some of these emergent qualities. Implications of the comparative case 

study for the LORET tool are that different collaboration cultures will present different needs and 

challenges to the appropriation of this kind of tools. By better understanding how different stages 

of collaborative development in open schooling open for different affordances of the tool, we can 

develop more “locally relevant” LORET applications. We are aware there have been developments 

on this regard (see Local Assessment Reports by Belgium), and will follow these as a promising venue 

for application in the Norwegian context. Considering how to insert LORET as part of the 

collaborative strategy from the beginning may also be relevant.  

Open Schooling, expansive learning, and Agency: The findings reported above also show, through 

the challenges and the novel emergent practices, the potential for developing agency as part of 

open schooling collaborations in which new roles and competences are developed to address local 

sustainability challenges. We have seen that novel situations challenge the participants’ personal and 

institutionally-supported habits and afford new forms of inter-institutional praxis in which the object 

of activity (teaching and learning about sustainability) develops and with it new practices emerge.  

ChangeLab Workshops: The goal of the SEAS’ ChangeLab Workshops is to facilitate the processes 

of expansive learning and boundary crossing that are otherwise latent or potential in open-schooling 

collaborations. Until now, we have focused ChangeLab reflective workshops connected to ongoing 

activities on the collaboration with teachers, but our experience and preliminary analyses showing 

evidence of expansive learning strongly call for organizing ChangeLab Workshops that include out-

of-school partners as well. These interinstitutional workshops were carried on early in the project but 

not after progress was made in the field. In next iterations it will be an important area to document 

and report about.  

Local implications 

Having become more aware of the different collaboration cultures and how these differently mediate 

the different tools and open-schooling methods, we have taken different approaches in moving 

forward with the different schools involved. In schools where the culture resembles more the 

contrived collegiality type, we have invested in creating closer personal links with specific teachers 

and have focused our intervention in building personal relationships and trust within the local 
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network, as a means to set grounds for productive co-construction of adequate formal 

structures/tools. In schools in which more fluid forms of collaboration are ongoing, and where more 

progress has been done in solving practical aspects of the collaboration, we are focusing on 

facilitating processes of scaling up the transformative potential that has been shown when working 

within a smaller interdisciplinary team of teachers. In the case of School b, the number of 

participating classes and teachers has increased and this will provide an interesting test bed for 

experimentation. More explicitly drawing from LORET in ways that tailor to the different school 

cultures will be also followed up.  

Implications for the research field 

An important area of research in which our findings can have an impact is research on teacher 

collaboration, as referenced in the sections above, where we expand research on this area by 

providing knowledge on how diverse collaboration cultures within schools modulate open schooling 

collaboration, and what the relevant dimensions for this modulation are.  

Another important area of research is that of agency in formal and informal education generally 

(Kajamaa & Kumpulainen, 2019), and in education for sustainability more specifically (Lotz-Sisitka et 

al., 2015). In this regard, our analyses can contribute to knowledge with respect to how different 

actors across the school and the out of the school contexts develop different senses of what it means 

to become an pedagogical agent (as a teacher, but also as a non-school stakeholder who directly 

collaborates with the students and contributes to their education), as well as what it means to 

become a learner with renewed voice and agency in a new inter-institutional context. 

Norway on Challenges and Opportunities to Transformational 

engagement, Scientific literacies, and Motivation 

Methods 

Data sources and Participants 

See general introduction in Area 1 for an overview of data sources relevant to the analyses.  

Analytical Procedure and Approach 

In general, analytical procedures followed video-based interaction analysis (Jordan & Henderson, 

1995), as described in the previous section on methods. Ethnographic observations across a range 

of activities serves as the background for the findings reported here. To analyse the participants’ 

texts, posters, and other media products, we focused on and traced whether and how narrative of 

change emerged as participants engaged in addressing personal and local sustainability challenges. 

Such narratives can be personal, as stories we create about our lives, but exist primarily as textual, 

sociocultural objects, in the form of dialogues or as multimodal texts, and as means to relate to each 

other in social relationships.  
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Open schooling designs support students to both make sense of and act on issues of local relevance. 

In such contexts, if learning is to lead to real transformation in practices in and outside the school, 

students’ experiences need to transform into meaningful action through the sense-making processes 

of comparing, differentiating, and establishing relations across encounters with places, humans and 

non-human actors, and diverse funds of knowledge and practices. This involves a Students’ 

narratives, in the form of text objects, can then be understood as emerging means to represent and 

transform their experiences in the course of practical social action, thereby shaping learning 

trajectories. Such text objects may involve different modalities and become material means for 

relating to each other and to oneself (Jornet & Roth, 2015), as issues of diverse interests and what 

counts as valuable knowledge in different settings is at stake. 

In attending to the emergence of narratives of change, we have examined how participants have 

created meaningful relations in their encounters with and across texts, places, and events during 

their personal and collective change challenges, and have drawn from the notion of intertextuality. 

Bazerman (2004, p. 86) defines intertextuality as “the explicit and implicit relations that a text or 

utterance has to prior, contemporary and potential future texts,” which includes not just the texts the 

contexts associated with them. Intertextuality may involve 1) connections to written texts, other texts 

orally shared, other media, and prior classroom discourse; 2) connections to hands-on exploration; 

3) connections to events; and 4) connections to “implicit” generalized events (Pappas, Barry, & Rife, 

2003, p. 443). We used this categorization to code the different types of intertextual connections 

found in the participants’ textual contributions (as reported in the findings below).  

Framing these analyses within an interest on transformational engagement, scientific literacies and 

motivation, we have payed special attention to how narratives and intertextual connections drew 

upon and led to scientific sources of knowledge and argumentation, as well as to broader aspects 

of scientific literacy such as critical thinking and agency. Accordingly, in our analyses, we pursue the 

following research questions:  

1) How do participants construe relations across texts, people, events and places through the 

narratives they construe as part of their engagement in open schooling (online and offline) 

activities? 

2) What role do scientific knowledge play alongside other domains of experience and knowing 

in generating students’ narratives of/for change? 

3) What characterizes the scientific literacies that emerge through addressing local 

sustainability challenges in open schooling settings? 

Findings 

Inter-textuality, scientific literacy and motivation,  

Through engagement in cChallenge activities, students and teachers experiment with personal 

change through 30 days projects that are followed up during and after the 30-days period in 
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classroom and out-of-school activities. In our analyses, we focus on two 30-days challenges in two 

different schools (see participants section above). An overview of the themes students work from 

one of the cChallenge experiments (42 participants) shows a diversity of themes, with 15 participants 

having chosen changing food and diet habits, 10 participants having chosen to do health and 

exercise-related activities such as walking or training, 5 participants having chosen to change 

consumer/shopping habits, 4 on reading and writing activities (such as writing a diary), 2 focused on 

changing mobile phone/screen time use, and 4 participants having chosen other unclassified themes 

(see table below). 

30-day challenge theme Number of participants having chosen it. 

Food and diet 15 

Walking, training, biking 10 

Change in buying/consumption habits 5 

Read/write activities 4 

Mobile phone use/screen time 2 

Other 4 

Table 10: cChallenge themes chosen by participants (Norway) 

As students participate in personal challenges and share their experiences, in their online posts, they 

draw connections between multiple contexts of experience that enhance their awareness on their 

position on local and global sustainability challenges. Students, for example, draw intertextual 

relations between their homely challenge (in an example, taking shorter showers), other geographic 

and/or historical contexts (in the same example, “kids in Africa”) and particular online media drawn 

upon (in the example, a particular kid in an image from an internet post). In such instances, students 

exhibit awareness of connections and tensions between their own challenges and broader 

challenges in other parts of the world. 

The table below shows the types of intertextual connections and resources drawn by participants, 

following categorization by Pappas, Barry, and Rife (2003): 

Intertextual links that involve connection to written texts, other texts orally shared, 

other media, and prior classroom discourse 

 

A prior text is drawn on as a source of meaning to be used at face value 6 

The text may draw on explicit social dramas of prior texts engaged in 

discussion 

1 

The text may use other statements as background, support and contrast 3 
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Beliefs, issues, ideas, statements generally circulated in a culture 10 

A text may evoke implicitly recognizable kinds of language, phrasing and 

genres and so call on the practices and values that the imported language 

belong to 

10 

A text may use some resource of language that vaguely give associations 

to some prior event or discourse 

0 

Connections to hands-on exploration 1 

Connections to recounting events 9 

Connections to “implicit” generalized events 2 

Table 11: Coding categories for intertextual connections in cChallenge (Norway) 

We also observe how students’ referencing to diverse knowledge sources is brought into dialogue 

with broader and more critical considerations on validity and application of knowledge forms, 

including scientific knowledge. Expanding on prior and common place observations on source 

criticism in science education, the open schooling setting investigated here also appears to support 

the integration of such considerations with the students’ participation in a broader set of practices 

and spheres of (everyday) life. 

The emerging narratives are highly personal, reflecting experiences close to friends and family. 

Studying these narratives, one can follow how students develop competence for, in, and through 

change. It becomes clear how there are intertextual connections across experiences of events, texts, 

persons and settings in their stories. Students often ground their narratives in specific but diverse 

knowledge resources, connecting their change project to a broader picture. As we learn about these 

connections, we challenge and support participating schools to provide with richer contexts to offer 

more diverse resources to support engagement towards change, and for schools to develop 

teaching practices that align more closely competence aims (often referring to subject matter 

knowledge and skills) with out of school experiences, enabling students to encounters some of the 

possibilities as well as challenges in regard to use of authoritative resources for action 

Of particular interest to issues of motivation and scientific literacy, we observe how, in multiple posts, 

students draw upon scientific evidence or arguments that include reference to socioscientific issues 

and considerations, as a means to elaborate on their motivation and drive to pursue change. For 

example, a student choosing to eat less meat by having a meatless dinner per week as her challenge, 

grounds her choice “because it’s been proven that it is good for both myself and the environment 

to eat less meat.” 
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Broadening the meaning of scientific literacy through open schooling: Interdisciplinarity and 

relationality as key 

One important insight gained through observations during the open schooling activities carried on 

so far is that, in order to understand and take advantage of the developmental potential in this kind 

of educational arrangements, it is necessary to broaden our views on how and to what extent 

scientific knowledge is drawn by participants. In particular, it is important to note the interdisciplinary 

nature of the type of competences that are mobilized when dealing with local sustainability challenges 

in actual hands-on engagement. Preliminary impressions seem to point to the importance of 

interpreting “science” in ways that stress cross-curricular connections, an emergent understanding 

and practical implementations of interdisciplinarity—including aspects of natural sciences proper, 

such as the chemistry of plastics or ocean acidification (as indicated by some of the posters produced 

by the students, but also some of the narration underlying the three produced videos)—but 

including also artistic, linguistic, and normative aspects, here: the artwork and storytelling the 

students developed in the course of the project, including oral presentations at the opening, 

interviews, films, as well as the artistic work that emerged through direct conversation with the 

scientific work (games, plastic trash turned into miniature sculptures / gadgets). The multi-

disciplinarity of the students’ (and the teachers’) work with the issue of plastics is an important aspect 

of scientific literacies. 

In addition to in-school interdisciplinary work, our observations of students’ engagement when 

addressing, discussing, collaborating with out of school actors, and preparing materials for an 

exhibition about their experiences, support a view in which scientific literacies in fact appear to be 

connected to ways in which science – knowledge – becomes enlivened “in the world”. Here it is 

relevant to consider how “the world” (the practical activities the students were involved in, the human 

relations, the networks of actors and activities, but also the more-than-human world of beaches, 

ocean, air) provides a framing and becomes a richer context for developing scientific knowledge. It 

is particularly salient that knowledge becomes entangled with normative / emotional aspects, i.e., 

questions concerning changing interpretations of hope, or questions concerning perceived agency 

(expressed, for example, through messages such as “Be the change!”, seen on one of the films the 

students produced for the exhibition, as well as through multiple emotional expressions connected 

to issues of sustainability gathered through interviews and focus discussions with the students. These 

expressions are to be considered as part of “knowledge”, too.  

Our observations so far thus confirm that scientific literacies involve more than interdisciplinary work, 

and more than a knowledge of, say, chemical or biological or atmospheric aspects of the plastic 

problem: They involve aspects of practice, doing, agency, democratic participation, emotional 

engagement, artistic expression, normative/moral questioning, and of ways in which to respond to 

so large a problem creatively. Moreover, and perhaps of most relevance because of the novelty of 

the observation, we have become increasingly aware that, through open schooling, there emerges 

a relational aspect that involves an increase in the participants’ inter-personal connections as part of 

their growth as scientifically literate.  
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Thus, for example, in our ethnographic accounts of the students’ exhibition, we notice the 

networking, collective quality of the exhibition itself. The exhibition as a kind of gestalt, an emergent 

whole that in its overall coherence has become bigger than the sum of its parts, as a physical 

communication and sharing platform, also becomes a network node where the participants’ voice 

and understanding of their own place as actors who are part of a broader socioscientific issue grow 

along with the enhanced need to meet and encounter others. This points towards a view of scientific 

literacies as involving a kind of ecology of scientific literacies, a relational expression of scientific 

literacy that can only be grasped once we apply the concept of scientific literacy not to the individual 

student, and not to the individual teacher, but to the group. These initial observations present 

promising venues of inquiry that we shall explore through the coming iterations.  

Critical and political awareness and agency: emerging challenges and opportunities 

A final observation of relevance to questions of transformational engagement, scientific inquiry and 

motivation concerns the increased need and relevance of considering issues of critical thinking and 

political agency as part of students’ education. First, all our observations so far consolidate the notion 

that, through participation in open schooling activities, students achieve new ways of having a voice 

and becoming agents of change, both within their own lives and learning, and as part of broader 

communities in and out of the school. But these positive outcomes do not come free from challenges 

as well. As students collaborate with different actor in open schooling collaborations, they also 

expand the sources and resources they draw upon, often coming in contact with actors whose views 

and interests cannot be seen as impartial (for example, as when students collaborate with a company 

involved in creating and recycling plastic, whose existence both is part of the problem and of the 

solution). We have observed how the voice and views of these actors gain prominence and 

sometimes a privileged place as a source for the students, who adopt their views without enough 

critical reflection (for example, the view that industry and plastic producers do respond to consumer 

needs and demands and that therefore the main responsibility lies on consumers, not industry, was 

entertained during a visit to the plastic fabric in School B, a view that made its way into one of the 

posters in a final exhibition, where students demanded individuals to be responsible, not including 

in their demand other industry or even policy actors). Thus, while open schooling collaborations 

critically expand the students’ overview and felt experience of the actual complexity of the 

socioscientific issues involved, to actually enhance the students’ literacy in democratic participation 

it becomes crucial to anchor their diverse experiences in solid critical thinking habits and practices, 

and issue that we take further up in the section below on teaching. 

Implications for SEAS concepts, tools, and methods 

cChallenge: Our analyses of the intertextual connections that emerge in and through the use of 

cChallenge tool suggest there is a positive impact in enhancing the opportunities for connecting 

and enriching knowledge domains across diverse spheres of life, including the scientific, the political, 

and the personal domain. An issue we haven’t been able to document, though, and which should 

be relevant in future iterations, is to optimize feedback given through the tool so that it does impact 

the quality and nature of the students’ contributions. In the analyses presented here, we have not 
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included observations or input with respect to how cChallenge has been taken up in the classroom 

and with teacher facilitation. There is some evidence that teachers have used the three-sphere model 

(O’ Brien and Sygna 2013) that is part of the theoretical grounding of SEAS to support students in 

their 30-day challenge by classroom teaching. This potential will be further explored, along with 

fruitful connections to competence aims of the curriculum informing and enhancing action. Group 

interviews with teachers and students (respectively) suggest that there have been enhanced 

opportunities to further connect across subjects/disciplines and life spheres. This shall be the focus 

of further analyses.  

Scientific literacies: The findings reported above directly address and suggest a broadening of this 

concept based on empirical observations, with a particular emphasis on the need to strengthen 

critical thinking and relational or ecological thinking. We refer the reader to the corresponding 

section under findings. In summary, there are opportunities and challenges connected to the 

interdisciplinary and relational and affective nature of engagement when addressing actual local 

sustainability challenges, as well as important challenges to support a culture of critical thinking in a 

complex, multifaceted context of activity.  

GAI: An important resource developed by SEAS to assess the development of scientific literacy. In 

our first iteration, however, the implementation of this tool was not possible due to logistic and 

timing challenges in our coordination with the schools. Generally, our sense was that the demands 

that open schooling collaborations set upon schools are great and very challenging when it comes 

to allocating and coordinating time and task design/implementation. Adding the logistics and timing 

of implementing the GAI questionnaire along with those related to implementing cChallenge felt 

too much, and specially so as the Pandemic hit the school’s everyday life, adding yet more pressure 

on time and resources. Having learned from these initial experiences, we have now understood the 

importance of explicitly planning for and integrating the passing of the GAI instrument at very early 

stages in the collaboration. Currently, we have been able to implement a pre-test in one of the 

schools with one group of students. We will run a post-test right after the New Year, when the 

students will have worked through cChallenge and a number of follow up activities. We will be able 

to report on GAI results in forthcoming reports.  

Implications for the research field 

The analyses on intertextual dimensions involved in open schooling pose a contribution to existing 

literature on multi-modality in learning in general (Bezemer & Kress 2015), and a contribution to 

education for sustainability in this regard may be particularly relevant. A paper on this question co-

authored by members of the Norwegian and the Italian SEAS local networks has already been 

accepted for presentation at the AERA 2021 conference. In this paper, we connect issues of inter-

textuality to the three spheres of change as described by O’Brien and Signa (2013).  

There is a long debate in science education and in education for sustainability on the nature and 

implications of the notion of scientific literacies (e.g., Tytler, 2012), where our analyses on how open 

schooling offers empirically based ways to theoretically broaden our understandings of the concept 
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may provide an important contribution. More specifically, we can expand understandings on the 

integral (cognitive, affective, and pragmatic) nature of teaching and learning science in real life 

contexts (Roth & Jornet, 2014) as well as expand understandings on the collective and relational 

nature of science learning. The interdisciplinary, situated, relational and emotional richness of 

scientific literacy emphasized in our studies open for contributions to the research field of 

socioscientific issues as well, in particular there is a need to expand socioscientific issues studies to 

focus more strongly on action and activist perspectives. 

Finally, there is a contentious issue emerging from both our observations of students’ and teachers’ 

interactions with out-of-school actors concerning the role and meaning of engaging students as 

agents of change along with others whose primary goal is not education per se. In this regard, in 

prior SEAS consortium meetings, challenges to ideas of schools as agents of social change have 

been raised, arguing for the need to preserve the school’s role as educational agent, and not as 

agent of social change. Our analyses and further empirical as well as philosophical investigations on 

this issue may provide important insights to broader considerations on the role of education 

generally (Biesta, 2010) and of its role in addressing ongoing environmental crises more specifically 

(Van Poeck & Östman, 2020). In particular, we see potential in connecting questions of scientific 

literacy with the idea of ecoliteracy (Kahn, 2010). 

Norway on Challenges and Opportunities to Teaching Scientific 

Literacy 

Methods 

Data Sources and Participants 

See general introduction in Area 1 for an overview of data sources relevant to the analyses.  

Analytical Procedure and Approach 

Our analyses in this section take as point of departure the ethnographic discovery reported in the 

initial section above, where we present two cases that we have followed as two different types of 

cultures of teacher collaboration. Namely, that the one school (A) exhibits a contrived collegiality, 

while the other one (B) presents many traits of a well-functioning collaborative culture. As we report 

in the section above, these cultural conditions greatly impact or modulate the way in which dynamics 

on diverse collaborative dimensions unfold. If in the first reporting area we discussed how these two 

cultures affect collaboration between the school and the out-of-school partners in open schooling 

networks, in this section we examine collaboration within the school boundaries and with respect to 

each of these two cultures. Following analytical procedures of video-based interaction analysis and 

of comparative case study described above, we pose the following research questions: 

• What challenges and opportunities do teachers encounter when supporting students in 

open schooling settings?  
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• What challenges and opportunities do teachers express when collaborating in creating 

curriculum activities that address interdisciplinarity and open schooling contexts?  

• What material and conceptual resources and competences become relevant in the 

collaboration and how do these change?  

For each of these research questions, we discuss dimensions that unfold in the two different 

collaborative cultures, sometimes common to both, sometimes differently.  

Findings 

The challenge to integrate local action and global curriculum goals in open schooling: The difficult 

balance between spontaneous/flexible and formal/rigid means 

Irrespective of teacher collaboration culture, the need and challenge to integrate emergent, open-

ended needs and interests coming from the more dynamic field of interaction with local actors and 

sustainability challenges, with the more stable, overarching learning/teaching goals in the school 

curriculum is pervasive when working on open schooling contexts. An important part of the efforts 

devoted both by school leaders and school teachers goes into finding out ways to orient their local 

work by means of more global elements in the core curriculum. However, this work manifests 

differently in the two cases explored here.  

In the case of School A, where collaboration culture is less fluid and lacks the organic, longer-term 

history that has developed in School B, this work is highly reliant on formalized and formalizing tools 

and documents. Because relations among members in the teams are not established but rather build 

upon contrived collegiality (as defined above) rather than on genuine shared interests and organic 

relations built over time, negotiations on how to integrate local and global aspects take an important 

amount of the planning time. This is not only particular to open schooling, but also to the new 

national curriculum in Norway, where new teaching plans that include broader interdisciplinary 

categories are to be implemented, requiring teachers to coordinate and collaborate in their work in 

ways they did not use to before. Teachers in this situation express concerns that it will be difficult to 

apply common plans with different groups of students and situations, and that they need more 

support in the planning activities. The tension between the individual teacher’s autonomy and the 

need to address an overall plan is raised in several occasions in School A meetings. Overall, a tension 

exists between the emergent nature of addressing local sustainability challenges as a site and source 

for learning, and the need to relate to an overall teaching/learning plan that is common to all teachers.  

In School A, this tension manifests mostly as struggles to generate formal documents and structures 

to allow for diverse teams of teachers to be able to coordinate their work within and across teams. 

This is a challenging task that pulls in also conflicts and tension between teachers and school leaders. 

In School B, this same tension manifests too, but mostly at the individual level, when individual 

teachers attempt to formalize their already ongoing practical open schooling activities. Here, there 

is less struggle at the team level, since spontaneous collaboration is fluid and well established among 

a small but highly diversified team of teachers from different subjects. We have thus seen teachers 
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struggle to address particular learning goals in the overall curriculum, but this struggle has been 

dealt with in informal ways, including through reflective ChangeLab workshops, where teachers have 

adjusted or changed their ways of framing the local activities, without these changes having required 

formalization in the same way as School A seems to require.  

Teacher agency is important 

In our analyses of students’ learning through open schooling, we have already discussed the 

increased sense of agency and voice the students gain while collaborating to address sustainability 

in real life contexts of relevance. No less important, however, is the teacher’s agency when 

supporting and facilitating learning in open schooling settings.  

To continue with our comparative case analysis, again here, teacher agency is highly reliant on the 

type of collaborative culture. In School A, where collaboration is being built upon a highly formalized 

context in which complex relations between teams and leadership are managed through formal 

means, teachers’ sense of agency to initiate and implement open schooling activities involving quite 

large degrees of uncertainty is clearly compromised as compared to School B. In both schools, 

teachers often express a sense of insecurity and concern with regards to uncertain and emergent 

conditions of teaching. However, in school B. their better established relations with each other and 

a tacit but solid shared understanding on what their overall commitments and goals are with respect 

to education for sustainability seem to encourage them more often than not to take and embrace 

the risks that come with teaching in the rather unpredictable settings that open schooling confronts 

them with. 

Implications for SEAS concepts, tools, and methods 

A spin off of both observations above is the importance of SEAS intervention methodology, which 

through LORET and ChangeLab workshops aims to support teachers and out of school actors in co-

designing and expanding their pedagogical understandings and competences. Our work on this 

regard has shown us the potential of this methodology in that it creates the reflection space that are 

required for teachers to address and work through the development needs related to the 

collaboration and creativity challenges of open schooling described above. In this regard, we have 

identified areas of relevance to support the teachers’ work, as well as limitations of the way we have 

implemented these workshops so far. In particular, our ethnographic analyses have shown us that, 

especially in School A, it is important to support teachers to express and further develop their ideas, 

as these often are given less space compared to those of school leaders and researchers respectively. 

Considering how to support teachers’ agency through these interventions is crucial.  

Our findings also suggest the need to expand a focus on agency from its often emphasis on 

supporting students as agents of change, to also including teachers’ agency as an equally important 

ground for open schooling for sustainability to thrive. 
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Local implications 

As a result of our analyses, we have identified developmental potentials that will be addressed in our 

ChangeLab workshops with teachers. In School A, these will focus on supporting teacher agency 

and ownership of the process, while in Scholl B our support will focus on scaling up, through flexible 

formal means and methods, the highly successful experiences that a small but highly diverse team 

has managed to accomplish in the first iterations.  

Implications for the research field 

Questions of teacher agency are not new in literature on teacher education (e.g., Priestley, Biesta, & 

Robinson, 2015), but they tend to be overshadowed in sustainability education, where the focus 

tends to be a lot on the students. We feel there is room for a contribution on the role and importance 

of supporting teacher agency in open schooling networks, and in supporting students’ own agency.  

Again, the research implications on teacher collaborative cultures and how these mediate the 

processes of creativity and transformation involved in open schooling innovations is a promising 

venue in this area as well. 
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8. Sweden 

Sweden on Challenges and Opportunities with Regards to the 

Establishment and Implementation of Open Schooling 

Partnerships 

Methods 

Data Sources and Participants 

In terms of the establishment and implementation of the network, data sources consist of numerous 

interactions (approximately 15) between researchers at Uppsala University, teachers, educare staff 

(i.e. staff responsible for care of children that is provided by schools before or after the normal school 

day) and headmaster at the primary school Polhemskolan, students at Polhemsskolan, staff at the 

World Wildlife Fund (WWF), staff at Gotland municipality and staff at the County Administration 

Board on Gotland. These interactions include six workshops (including two ChangeLab workshops 

drawing on the LORET framework) and online meetings. In addition, informal discussion with 

teachers and notes from reflection meetings between the involved researchers also form a basis for 

our analysis. The dates for the workshops are given below. 

2019-08-08 - 2019-08-09 Workshop 1 

2019-09-20 Workshop 2 (ChangeLab 1) 

2019-10-28 Workshop 3  

2020-03-19 Workshop 4  (ChangeLab 2 

including municipality) 

2020-05-19 Workshop 5  (including 

municipality) 

2020-06-11 Workshop 6 (including 

municipality and WWF) 

Table 12: Sweden data sources for report area 1 

For data collection methods, we have mainly relied on note taking, along with photographic 

documentation of workshops and meetings (photos of e.g. mappings on whiteboards). In addition, 

we have made voice recordings of a few key interactions regarding the formal agreement between 

the school and the municipality. 

Analytical Procedure and Approach 

In terms of studying the process of establishing the network, the data collection has drawn to a large 

extent on action research theory. Thus, a key aspect of our approach has been to critically examine 

and reflect upon our own role in the bringing the network together. This has been necessary as we 

have taken on a rather active role in suggesting directions for the action taken by the network. The 

involved researchers have met regularly in between interactions with the network and reflected on 
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our experience. This working mode aligns with the emphasis in action research on learning through 

action and the importance of contextual factors rather than universal theories (e.g. Carr and Kemmis 

1986). 

In order to elicit key findings from the interactions among the network partners, and also in the 

notes from our own reflections as researchers, we have relied on frame theory. Frame theory is based 

on the assumptions that language shapes practitioners view of the reality (Hajer & Versteeg, 2005), 

which in turn influences the ways they act (Schön & Rein, 1994). Following Schön and Rein (1994), 

we define frames as the underlying structures of belief, perception and appreciation that informs 

practitioners understanding. According to Saarikoski (2006), frames select for certain features of 

reality and enable people to construct a coherent understanding of them. As outlined by Perri (2005), 

frames essentially perform two functions. First, they organize experience, i.e. enable people to 

recognize what is going on by providing boundaries and definitions of what is relevant for attention 

and assessment. Secondly, they bias for action, i.e. they call for particular styles of decision or 

behavioural response.  

Several studies of frames have shown that people’s sense making may be messy and ambiguous 

rather than linear and straight forward (e.g. Hajer, 2003; Schön & Rein, 1994). According to Hajer 

(2003), people do not hold immutable and stable beliefs and value positions; instead, their sense 

making can be organised by multiple frames depending on the practices in which they engage. 

Thus, it is possible that the same individual draws on several internally inconsistent frames that shape 

their thinking and actions in complex and unpredictable ways.  

There are different views on the intentionality of humans’ sense making. Some scholars argue that 

people are often unaware of the discourses and frames they draw on and unable to describe them 

with any completeness if asked (Raitio, 2008; Schön & Rein, 1994). At the same time, there are studies 

showing how people can be reflective in relation to their own sense making (Forester, 1999; Schön, 

1983) and that they can use frames as strategically to realise intentions (Entman, 2007). Thus, 

discourses and frames can also be seen as communicative devices that people purposefully use to 

make sense of the world and justify their actions (Hajer, 2003). 

In accordance with frame analysis methodology, we have searched our data for salient information 

related to the SEAS objectives and key concepts, i.e. information that is emphasized and/or persists 

across different statements and sources. We have interpreted such salient information as 

articulations of frames. 

Findings 

By and large, the establishment of the network and the first implementation iteration has worked 

out according to plan. The general steps in the LORET framework have been useful as a rough 

guideline for the work (identification of the school forest as a relevant local sustainability concern 

that can gather stakeholders for both education and concerted action). We can draw this conclusion 

based on our observations of the overall process.  
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Below, we briefly comment on three key findings: 1) the agreement between SEAS key concepts and 

tools with established norms and practices related to interactions between Swedish schools and their 

local communities; 2) the pivotal role of the formal agreement between the school and the 

municipality; and 3) the lack of time being possible to allocate to specific SEAS activities.  

1) The overall logic and objectives of the SEAS project has been easy to explain to teachers, as 

has the logic of the LORET tool that we have chosen to focus on. The teachers have not 

expressed any serious objections or concerns, but also no expressions of surprise or sense of 

novelty. We assess that a main reason for this is that, at general level, the SEAS project and 

LORET tool align with established norms and practices related to interactions between Swedish 

schools and their local communities. Swedish curricula emphasize pedagogic and democratic 

values in such interactions, and also the importance of students to engage in real-life 

community challenges in order to develop agency. There are also a number of tools and 

frameworks available to Swedish schools that promote the same general approach of dealing 

with sustainability issues in schools as SEAS, including the “Green flag” certification scheme3 that 

is widespread (approximately2700 Swedish schools use it, but not the one that we have worked 

with during the first SEAS iteration). 

2) One key finding that might complement the current outline of the LORET tool is the pivotal role 

of the formal agreement between the school and the municipality in the implementation of the 

first iteration. The formal agreement has offered a visible and transparent structure for the 

cooperation around the school forest, and we see in the frames that we have identified through 

our analyses that it has enhanced the engagement of the involved actors. The possibility to refer 

to a formal agreement has made it easier for us to get in contact with planners and biologists 

at the municipality, as well as at the regional County Administration board. 

The agreement will stipulate some responsibilities of the municipality and the school in relation 

to the use of the area by students and teachers. The details of the agreement are yet to be 

finalized at the time of writing, but according to the current wording, the school will be allowed 

to utilise the area in ways that go slightly beyond what is normally allowed on public lands, e.g. 

by putting up nesting boxes for birds and arranging a fireplace. The school pleads to act 

responsibly and to contribute, if possible, to the preservation of natural values and development 

of recreational values and other ecosystem services that the area offers, e.g. by picking up litter. 

The municipality will possibly plead to undertake some construction works, e.g. a rain shelter, 

based on mappings exercises among the students to elicit how they would like to use the forest. 

We are also working on resolving the bureaucratic obstacle that obliges the school to pay a fee 

                                                           
3 The Green Flag is run by the Keep Sweden Tidy Foundation, and is a partner in the global 

Eco Schools programme. Green Flag supports ESE in schools and pre-schools by providing a structure for 

lectures and activities. The Keep Sweden Tidy Foundation produces teaching material that is used within the 

Green Flag structure. 
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when they leave litter that they have collected in the school forest at the municipal recycling 

station.  

In terms of challenges during the establishment of the network and the implementation of the first 

iteration, it has been difficult for both the teachers and the municipality to allocate enough time to 

the SEAS activities. This is partly because the school is newly established and recruitment of new staff 

and other development projects have been ongoing during the first SEAS year, and partly because 

of restrictions and increases in sick leave rates during the covid-19 pandemic. This has forced the 

Uppsala University researchers to take on a more active and driving role than we had foreseen from 

the start in order to fulfil the obligations in relation to the SEAS project and to produce the necessary 

deliverables. When taking on a more active role while also employing the action research 

methodology outlined above, there is a risk that the ownership of the activities is tilted towards the 

researchers. We have thus emphasized repeatedly that decisions on options regarding, e.g., wording 

of the school forest agreement lie with the teachers and students. At the same time, the school as 

well as other partners have expressed appreciation of the research perspective that the university 

brings into the collaboration. 

Implications for SEAS concepts, tools, and methods 

As described in the previous section, our findings imply that the LORET tool is well designed for 

implementation in the Swedish school system, aligning with general values and conceptions in the 

national primary school curriculum. LORET provides a supporting structure for going from a 

“theoretical endorsement” of these values to concrete action during SEAS. More specifically, the 

main steps of the LORET process have been easy to grasp and follow in the project. These steps are: 

1) identification of key local sustainability issues (in this case the management of the forest);  

2) identification of goals (in this case student involvement in and learning on sustainable 

management of the forest); 

3) identification of knowledge and values needed (in this case identification of ecosystem services, 

intrinsic natural values and the empathy and skills needed to manage these services and values); 

4) creating a teaching plan (setting up lessons and other activities that involve students and the 

municipality in discussions on the management of the forest), with due regard to the fulfilment 

of the curriculum.  

Compared to typical Green Flag certification (which we have studied in earlier projects; see Hellquist 

& Westin 2019), the LORET project implemented during SEAS has been more focused on a particular 

well-demarcated physical place rather than a broader sustainability theme. This is probably beneficial 

in some aspects, as it might be easier to achieve tangible and visible results sooner.  

In terms of other SEAS key concepts, several of them have been useful when explaining the purpose 

and logic of the project to the partners during the establishment of the network, including learning 

trajectories and the capacities attributed to transformational learning. The concept of scientific 
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literacy as defined in SEAS has been more difficult to communicate with the teachers and the 

headmaster at the school, as it is not clear how it adds value to their current practice. In some sense, 

it articulates the very general notion of education as a means to build capacity of people to act as 

citizens based on all (?) fields of science. This notion is closely linked to, or perhaps a specification 

of, the concept of agency which is also present in the SEAS vocabulary. 

Local implications 

We are not planning to make any major adjustments to our research approach when entering the 

second iteration (which will involve a different school). We will however attempt to take a less active 

role and encourage teachers and students to establish connections with community actors and 

independently shape the focus of their work, as we expect that this would provide a better ground 

for a long-term local ownership of the methods and approaches developed during the SEAS project 

(see point 3 under section 2.2). 

Implications for the research field 

The experience from working with a formal agreement as a structure and motivator might provide 

some insights to research in school-community interactions. As far as we are aware, this topic has 

not been addressed in contemporary ESD (education for sustainable development) literature, but 

the role of formal documents as “boundary objects” is dealt with in related fields such as 

organisational and management theory (e.g. Tillement & Hayes 2019; van der Vlist et al. 2007).Also, 

the experiences point to difficulties in using very broad concepts such as scientific literacy as key 

parts of frameworks in applied/action research that needs to communicate project purposes clearly 

to mobilise enough interest and engagement to form open schooling networks. In this regard it is 

possible that the findings can contribute to critical literature on “floating signifiers” (Levi-Strauss 

1950). 

Sweden on Challenges and Opportunities to Transformational 

Engagement, Scientific Literacies, and Motivation 

Methods 

Data Sources and Participants 

The data sources and participants are the same as those described above. In terms of studying 

transformational engagement, scientific literacy and motivation, data sources also include 

observation of i) classroom teaching, ii) outdoor teaching in the school forest and iii) teaching at a 

science center in Visby. Outputs from these sources include drawings and shorter texts by students. 

Analytical procedure and approach 

We have drawn mainly on action research methodology and frame analysis as described in the 

previous section on analytical procedure and approach. 
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Findings 

In terms of transformational engagement and motivation, our assessment based on the data sources 

including student output is that the work on the school forest according to the LORET model has 

provided opportunities for transformational engagement and motivation (we deal with scientific 

literacy in section 4 below, see also our general comment under 1.3). In terms of “transformational 

engagement”, we feel that it is useful to connect the term to development of empathy and sense-

making. We see that our purposeful division of mapping of values attached to the school forest into 

i) ecosystem services (i.e. an anthropocentric view) and ii) intrinsic values has been beneficial for the 

sense making and also emphatic reflections among teachers and students (and possibly also among 

municipality staff, although there is less empirical support for the latter). In addition, some of the 

exercises that we have suggested and co-designed together with the teachers are specifically 

targeted at developing empathy in relation to organisms in the forest. In one of these exercises, 

aimed at younger children, participants first maps out proverbs or sayings that are based on animal 

metaphors, e.g. “old bat” or “clever as a fox”. Then the children reflect on i) the accuracy of the 

proverbs and ii) their possible implications and effects when used.) Based on reports from teachers, 

these exercises have been useful when performed together with students (we have not observed 

these sessions ourselves unfortunately). 

Adding on to our reasoning around the formal agreement between the school and the municipality 

on the school forest under 1.2, our analyses (observation of discussions among teachers and reports 

from teachers on their discussions with students) strongly suggest that the agreement has enhanced 

motivation among teachers and students. They express hopes that the agreement will have a 

tangible impact on the physical planning and natural resource management of the school forest 

area. Our analyses also suggest that the sense of progress has been important, as new paragraphs 

have been added to the draft. Using the SEAS vocabulary, the agreement can thus be seen as a 

formal expression of an emerging narrative of change. 

In terms of challenges encountered during the project, some unforeseen events have actually been 

beneficial for learning, and possibly also motivation and certain aspects of transformational 

engagement (and also the critical thinking referred to as a capacity to be developed by 

transformational learning according to the SEAS concept document). On the first visit to the school 

forest at the onset of the project, the children found a glove filled with drugs hanging from a tree 

branch – a sign of drug dealing in the area. Along with litter including liquor bottles left in the forest 

by groups of young people spending late hours there, this event was challenging, as it raised concern 

and doubt regarding the feasibility and appropriateness of focusing on the area. But it was also an 

entry point to discussions on the role of natural areas in cities and limitations and scope of the 

Swedish legislation surrounding the „right of public access”. Another challenge encountered was the 

discovery that the school was obliged to pay a mandatory fee for depositing waste at the recycling 

station in Visby after having collected litter in the school forest. Although unfair and discouraging in 

some senses, this event sparked discussions on inevitable costs associated with waste management. 

Reports from teachers indicate that students exercised critical thinking during these discussions.  
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A different kind of challenge we have identified through our anlayses is the effort needed to break 

away from anthropocentric perceptions of nature among students (not in order to replace these 

anthropocentric views, but to complement them with other notions). When students first mapped 

out values assigned to the forest and desired developments (using SEAS vocabulary, they pursued 

a democratized inquiry), they almost exclusively focused on use values (i.e. services that would 

accrue to them personally, such as recreational opportunities). However, when the concept of 

intrinsic values was introduced to the students, the scope expressed by the mappings widened, as 

e.g. organisms, habitats and food chains were included, illustrating a learning trajectory in terms of 

a broadened understanding of the area. 

Finally, there has also been a practical challenge involved in finding enough time to the SEAS 

activities. This is partly because the school is newly established and recruitment of new staff and 

other development projects have been ongoing during the first SEAS year, and partly because of 

restrictions and increases in sick leave rates during the covid-19 pandemic. This has prolonged the 

work on, e.g., the agreement around the school forest. 

Implications for SEAS concepts, tools, and methods 

The concept of transformational engagement needs elaboration if it is to be a cornerstone in the 

SEAS reporting system. Otherwise, it could possibly be merged with the notion of transformational 

learning, as it seems to overlap to some extent. 

In terms of the concept of co-design, the exercise mentioned in the previous section (aimed at 

examining proverbs) is an example of elaboration of a pre-existing tool (available at 

https://rede.se/ovningar/) by means of co-design between researchers and teachers in order to 

adapt it to a local context. Such development of existing methods saves time and take stock of the 

plentiful resource of ESD methods available online, while at the same time involving teachers and 

ensuring local relevance.  

 

Local implications 

In terms of the question, How is your analytical/research work having an impact in your networks’ 

member practices?, we hope that our work on the agreement along with exercises that have been 

developed and tested during the project will be institutionalised to some extent in the teaching 

practices and in the future relationship between the school and the municipality – but it is too soon 

to tell at the time of writing. The experiences from the development of the agreement will possibly 

inspire agreements involving other schools on Gotland, as indicated by statements made by 

municipality staff. It is possible that the implementation of some paragraphs in the agreement will 

involve a gymnasium in Visby, whose students might help out in building rain shelters and a fireplace, 

thereby expanding the network. This is however not decided at the time of writing. 

https://rede.se/ovningar/
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In terms of the other questions, we are not planning to make any substantial changes to our general 

approach during the second iteration. 

Implications for the research field 

Possible implications include: 

 The potential of unforeseen and challenging events to foster learning and critical thinking, 

connecting to literature on the importance of challenging control in sustainability education 

(e.g. Green & Dyment 2018). 

 The potential of developments of formal agreements to spark a sense of progress and 

motivation. As far as we are aware, this topic has not been addressed in contemporary ESD 

(education for sustainable development) literature, but the role of formal documents as 

“boundary objects” is dealt with in related fields such as organisational and management 

theory (e.g. Tillement & Hayes 2019; van der Vlist et al. 2007). 

The potential of the conceptual division between ecosystem services and intrinsic values to serve as 

an entry point to learning and critical thinking about nature and sustainability. This point could 

constitute a contribution to literature on e.g. outdoor education, building further in e.g. Fägerstam 

(2012). 

Sweden on Challenges and Opportunities to Teaching 

Scientific Literacy 

Data Sources and Participants 

Data sources and participants are the same as those described above. 

Analytical Procedure and Approach 

We have drawn mainly on action research methodology and frame analysis as described above. 

Findings 

In this section, we take stock of the notion in the SEAS concepts document (p.18) that scientific 

literacy relates to the ability of individuals and communities to define and actively engage in 

sustainability issues based on scientific knowledge. There have been some episodes in our work that 

relate to this notion, and that possibly can be used to further carve out the meaning of the term 

scientific literacy. We give three examples below. 

First, the process of developing the agreement has drawn on legal sciences and research related to 

physical planning and deliberation about community commons. It has introduced young students 

to some aspects of these science areas during discussions on what a municipality is, what physical 

planning processes look like, what can be done on public land and how such decisions are taken, 

and the meaning of legally binding agreement. The agreement process has been directly aimed at 
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transformation of local natural resource management, e.g., it can be seen as an expression of 

agency. In our view, the role of legislation and formal agreements are overlooked in certain 

discourses on sustainability education and societal transformations for sustainability. To close formal 

agreements on desired change is a fundamental way of reforming societies in our modern world, 

and if students are to become change agents it is useful to master this skill.  

Second, we have introduced some activities that teach students the biology of organisms in the 

school forest, drawing on the fundamental notion in outdoor education that a basic familiarity with 

nature fosters empathy with other living beings, which in turn is needed to spark agency for 

sustainable management of natural resources. One of these exercises develops basic species 

identification skills, another one creates understanding for how organisms adapt to local habitats, 

and a third trains children in classifying organisms based on morphology, creating an understanding 

for fundamental principles in taxonomy (while also developing language skills). We have been able 

to observe learning trajectories when students have become better at recognizing species, but we 

have not been able to elicit impacts on attitudes or agency (possibly, this can be done with GAI in 

the second iteration).  

Third, during a visit to a local science centre, we were able to observe and reflect upon an open 

schooling cross-subject activity aimed at combining science literary in terms of programming skills 

with a completely different kind of science literacy aimed at making connections between UN 

Sustainable Development Goals (SDGs) and sustainability challenges. In short, the students were 

asked to program a robot in order to make it follow a trajectory connecting visual symbols of SDGs 

and sustainability challenges that were placed on the floor. During the exercise, it became apparent 

that the choice of trajectory was done rather swiftly and without deeper reflection. Further, the 

number of possible trajectories available to each student was limited due to lack of floor space, and 

determined by which symbols has been placed around them. Then, the challenge of programming 

the robot according to desired trajectories took up much of the focus during the remaining time. 

Afterwards, upon returning to the school, the teachers were able to direct the attention of the 

students back to the connections between the SDGs and the sustainability challenges. Nonetheless, 

in our view, the exercise provided an example of a rather unsuccessful attempt to combine the 

development of two skills that were not intuitively connected to mimic a real-world challenge. It 

could possibly be defined as a “gameification” enhancing understanding of sustainability challenges 

(e.g. Gatti et al. 2018), but the „game” component became very dominant. 

Implications for SEAS concepts, tools, and methods 

The previous section can hopefully inform continued discussions on the science literacy concept. 

The described exercises are also connected to the concepts of empathy, complexity and meaning-

making.  
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Local implications 

The science centre example highlights the importance of finding intuitively logical and realistic 

methods when combining different subject areas.  

The „outdoor teaching” exercises described above will likely be institutionalised in the continued 

educational activities in the school forest. 

Implications for the research field 

Possible implications: 

 The science centre example highlights the importance of finding intuitively logical and 

realistic methods when combining different subject areas.  

 The importance of understanding legal science and formal physical planning processes in 

development of agency. 
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