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Open schooling, where schools, in cooperation with other stakeholders,

become an agent of community well-being shall be promoted” (Ec, 2024)

C®SMoS

COSMOS: Creating
Organisational Structures
for Meaningful science
education through Open
Schooling for all

Connecting Science Education to Communities

https://www.cosmosproject.eu/

HEI & societal partners in each
national context (6)
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Overcoming these [global] challenges will SCIENCE EDUCATION
require all citizens to have a better for Responsible
understanding of science and technology if Citizenship
they are to participate actively and
responsibly in science-informed decision-
making and knowledge-based innovation. It
will involve input from user groups,
specialists and stakeholder groups.
Professionals, enterprise and industry have
an important role to play. In this way,
everybody learns and benefits from the
involvement.

European Commission (2015)




Major challenges that COSMOS aims to respond to:

* Young people do not see science as relevant for them and their
societies (EC, 2015; Struyf et al., 2017)

» Developing global competences including scientific literacy,
environmental literacy, and responsible citizenry (OECD, 2023)

How are we responding to these challenges?

Community Inquiry-based Socio-scientific Action

engagement learning Issues

This project has received funding from the European Union's Horizon 2020 research / \
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Socioscientific inquiry-based learning (SSIBL)

Find out  (i8sE)

Social desirability
Ethical acceptability

Sustainability

(Ariza et al., 2021, Levinson et al., 2017, Levinson, 2018)

ASK - Socioscientific Issues (SSIs)

science topics with implications to society (e.g.,
COVID-19 pandemic, climate crisis). These
issues are used to make science personally
relevant to students, who raise questions about
SSis they would like to investigate.

FIND OUT - inquiry-based science education
Students engage in investigations to answer
their questions

ACT
Students take appropriate action as part of
their learning



What we mean by ‘inquiry’ in SSIBL

Scientific inquiry

What do | know about
the issue? What do |
understand about the
science of it? What
science do | need to
know?

Social inquiry

What do others think?
What are the arguments
for/against the issue?
What factors influence
decisions made
(economic, values,
ethical, moral)?

Personal inquiry

What do | feel/think

about the issue and

what should be done
about it?
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C®SMOS




Action competence (Sass et al., 2020)

WHAT WE
KNOW

Do we have the
knowledge and
skills to take

Knowledge Willingness,
issue,

action possibilities,
individual and
societal norms

Commitment
(intent, goals, identification)

WHAT WE FEEL
Are we willing to take
action? Are we
committed and

and Passion

Skills

critical reflection,
flexibility, and positive #
stance to alternatives

action? Do we
know what
actions are
possible?

passionate about the
issues we are
working on?

to contribute
to action

Action
Competence

Confidence Confidence

in one’s own skills and # in one’s own influencing
capacities for change possibilities

Efficacy ex pei:tations{.-"" Qutcome expectancy

HOW MUCH WE BELIEVE IN OURSELVES

Do we have confidence in our own skills and abilities to

take action?

Do we have confidence in our own ability to influence N
others/achieve change? C®SMOS



Communities of Practice

CoP: “places were situated learning occurs” (Davidson &
Hughes, 2018, p.1289)

* joint enterprise — the common aim that brings members
together which is agreed and negotiated through collective
participation

« mutual engagement — participation in the community’s
culture and practices

« shared repertoire - resources co-created over time (e.g.,
language, values), within a certain set of social norms and
routines developing a shared way of seeing, doing and
being, a shared practice

(Lave & Wenger, 1991; Wenger, 1999)
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SSIBL & Community engagement

Ask

SSIBL-CoP
. - Community
I Social desirability engagement,
involvement
and
participation
at each
Sustainability stage

Ethical acceptability
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COSMOS: Creating Organisational Structures for Meaningful

science education through Open Schooling for all

CoP composed of various
stakeholders depending on
SSis addressed

Community

School Organization

Inward level Outward level

Figure 2. Components and process of open schooling transformation in COSMOS



Evaluative Framework

v
=

Stakeholder Outcomes (EQ1): What is
the effect of COSMOS implementation on
students, teachers, school organisation
and other stakeholders?

2. Pedagogical Processes (EQ2): Which
Teachers /[ school Focus groups are the critical factors that facilitate or
organisation (and teacher impede SSIBL-CoP implementation in the
(CORPOS) interviews) COSMOS schools?

v

3. Organisational Processes (EQ3):
Which are the critical factors that facilitate
or impede viable and sustainable
CORPOSs in schools?
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Methodology

Research question: What is the impact of SSIBL-CoP implementation on
students’ attitudes towards science and on action competence?

>> Design-based research consisting of two rounds

>> Using a mixed methods data collection process
e Surveys
* Group interviews with students

Round 1: 7 primary & 8 secondary schools in 6 countries (Netherlands, Sweden,
UK, Portugal, Belgium, Israel) with teacher teams (40 primary/40 secondary
teachers in total) to co-design and implement ‘SSIBL-CoP’.

This project has received funding from the European Union's Horizon 2020 research
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Evaluative Framework — Overview Round 1

Level

Students

Evaluation action UU SOTON KU IE-UL BBC KdG Total
Pre survey 23 29 161 65 344 113 765
Post survey 19 31 103 22 243 62 480
Pre group interview X 9 3 4 4 3 23
Post group interview | 5 9 3 3 4 3 27

C®SMOS




RESEARCH

Evaluative Framework - S

Reconstructing the Pupils Attitude Toward
jan Ardies, syen De Maeyer and pavid Gijbels,

Sciences, University of Antwerp: Belgium
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Evaluative Framework — Student Surveys

Science career aspirations (4) A career in science would be interesting for me

Interest in science (5) Science lessons are important

Tediousness towards science (3) Most jobs in science are boring

Gendered views of science (3) Boys are better at science than girls

Relevance of science (4) Science can help improve our lives

Difficulty of science (4) You have to be smart to study science

Knowledge of action possibilities (4) | know how one should take action at school in order to contribute

to sustainable development

Confidence in own influences (4) | believe | have good opportunities to participate in influencing
our shared future

Willingness to act (4) | want to engage in changing society towards sustainable development



Evaluative Framework — Student Surveys

Pre survey

at teachers’
convenience

Individual
codes

SSIBL-Cop Implementation

“50 shades of SSIBL-CoP”

This project has received funding from the European Union's Horizon 2020 research
and innovation programme under grant agreement No 101005982

Post survey

within 2 weeks
after completion

of the

Implementation

Individual

codes
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At project level All Cohen’s d between

Intermediate results (round 1) >> Across all 0.2 and 0.5
schools >> small / moderate

attitudes towards science self-percieved action competence
5 5
4 * ¥ 4
% %
% %k % %
3 3
1 I I 1
Science carreer Science is Science isboring Science isfor boys Science isrelevant Science is difficult Knowledge of action Confidence in own Willingness to act
aspirations interesting (not girls) possibilities influence

" Pre mPost wPre mPost
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Intermediate results (round 1)

Science carreer
aspirations

attitudes towards science

* %
% %

Science is Science isboring Science isfor boys Science isrelevant Science is difficult
interesting (not girls)

Pre m Post

| thought it would be difficult -- and it
was.

Yes, it's also real research like this...
It's the first time we've done research
like this... Yes, that does give you a
real glimpse into the world of science
and for me it gave me a positive view.

We've all done things that are very
socially relevant. Which also already
ensures that you really do feel that you
can do something for society, so for
your daily life.




Intermediate results (round 1)

Yes, that when you go to the sports club, that you also
bring a reusable drinking bottle....
And that at home, for example, you have a basket or
something, where you can reuse all the paper you use...
again... yes...

It's not only, for example, architects or engineers who can
change reality, maybe we teenagers.

Yes, | would really like to do something about it anyway....

self-percieved action competence

* % * %

Knowledge of action Confidence in own Willingness to act
possibilities influence

m Pre mPost



At school level

Intermediate results (round 1)

Discuss in your team —
C®5MODS

1. Do the attributes that were measured in the survey resonate with the goals of the COSMO
project as implemented at your own school?
2. What do you learn from these results regarding your students' attitudes regarding sci
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Discussion point 1: Attitudes towards science

Interest & relevance

« SSIBL-CoP pedagogy supports teaching science in ways that
make science more personally relevant for students (“So
what”)

How do we support teachers and schools in

embedding SSIBL-CoP in their practice?

i t has received funding from the European Union's Horizon 2020 research / \
i i ramme under grant agreement No 101005982 c.SM os




Discussion point 2: Action competence

Action often takes the form of communication within the Community
of Practice
« Collective, indirect actions are planned and carried out

« CoP members become an audience towards which students can
perform/address their actions

» Supports the development of students’ confidence to advocate for, and
express desired outcomes (Vaealiki & Mackey, 2008)

How can we leverage CoP for action?

How can we move from indirect to direct action as part of action-
oriented pedagogical approaches?

This project has received funding from the European Union's Horizon 2020 research / \

and innovation programme under grant agreement No 101005982 C. S M 0 S




A look into the future

Round 1 & Round 2 ~ 1500 students (after data cleaning)
>> Pair students (logitudinal analyses)
>> Multivariate multilevel regression analyses

>> Effects of implementation round, primary vs secondary, ages, genders (and interactions)

Student group interviews
>> Triangulation

>> Effects beyond the focus of the survey

Focus group disussions with the CoPs in each school
C®SMOS



Thank you for listening!
mart.doms@kdqg.be
a.christodoulou@soton.ac.uk

https://www.cosmosproject.eu/
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SAVE THE DATE

Place and Date:
De Vereeniging in Utrecht, the Netherlands
C‘SM os Friday, 22 November 2024
Connecting science education to communities. The COSMOS approach

Invitation to the Final Conference

Event Highlights:

u The results of the three-year collaboration
in the COSMOS project will be presented;
= Workshops and round table discussions are
on the program for teachers, school leadership,
educational researchers and policy makers;
= An opportunity to get to know:
COSMOS' pedagogy and framework for Open
Schooling in Science Education
The school projects and their experiences
with the COSMOS approach.
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Example
school

Intermediate results (round 1)

What do the surveys show for your school?

In your school, 63 students participated in the pre- and 50 in the post surveys. Based on the answers
of students that took part in both, the results for your school look like this.

)

M Pre HPost
4,5
4
35
3
25
2
1,5 I
1
Science asa Science is  Science is boring  Science is for Science is Science is I know how to I have I'want to act
career interesting boys relevant difficult contribute confidence in
my own
influence
Attitudes towards science Action comptence
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Ecological model of school openness

INWARD MODE

Pedagogy

OUTWARD MODE

Sarid, A., Boeve-de Pauw, J., Christodoulou, A., Doms, M., Gericke, N., Goldman, D., Reis, P., Veldkamp, A., Walan, S., & Knippels, M.-C. (2024). Reconceptualizing open schooling: towards
a multidimensional model of school openness. Journal of Curriculum Studies. Advance online publication. https://doi.org/10.1080/00220272.2024.2392592
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School Openness
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