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 1. Introduction 
 
Over the past years, Open Schooling has be-
come a recurring approach in European STEM 
education projects. Across initiatives, schools 
have collaborated with external actors such as 
universities, municipalities, NGOs, and commu-
nity partners in formats including citizen sci-
ence, challenge-based learning, and school–
community collaboration. These projects show      

 
that Open Schooling is best understood as a 
flexible implementation approach rather than 
a single format.   
  
The ICSE Science Factory project builds on this 
European Open Schooling landscape as a trans-
fer-oriented project. It was implemented in five 
countries (Germany, Portugal, Croatia, Cyprus, 
and Türkiye) and combines practical imple-
mentation with a mixed-methods evaluation to 
generate policy-relevant evidence on out-
comes, implementation conditions, and scaling 
potential. Its main contribution lies in linking 
implementation practice with policy learning 
across different contexts. 
  
The current draft refers to projects such as 
Make it Open, Multipliers, Schools as Living 
Labs, GEM, and MOST as part of the existing 
European Open Schooling evidence base. 
Across these projects, recurring findings indi-
cate positive effects on student interest, en-
gagement, and the perceived relevance of sci-
ence, especially when learning is linked to real-

Executive Summary 
This policy brief presents findings from the ICSE Science Factory project (2023-2026), a transfer-
oriented Open Schooling initiative implemented in five countries (Germany, Portugal, Croatia, Cy-
prus, and Türkiye). The project combined multiple activity formats (Open Schooling Activities, Light-
house Activities, Interactive Career Talks, and local partnership formats) with a mixed-methods eval-
uation including pre-/post-questionnaires and qualitative data. 
 
The findings indicate positive patterns in student motivation, engagement, and perceived relevance 
of science across countries and activity types. They also suggest that the different formats served 
complementary functions, with outcomes varying by institutional support, resources, and educa-
tional level. At the same time, the available evidence is stronger for identifying implementation pat-
terns and plausible mechanisms than for establishing long-term causal effects. A central implication 
of this brief is that Open Schooling should be assessed not only as a student-focused approach, but 
also as a possible practice-based model of teacher professional development. Current evidence sug-
gests potential in this area, but stronger research is needed to determine the scale and durability of 
effects on teaching practice and professional beliefs. 
 
The brief, therefore, recommends a clearer policy distinction between transfer/scaling projects and 
dedicated effectiveness research. European projects have already generated substantial knowledge 
on how Open Schooling can be implemented; the next priority should be either systematic scaling 
of established implementation approaches or rigorous research on effectiveness and cost-effective-
ness. 
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world or societal questions. At the same time, 
previous work also shows strong contextual de-
pendence: implementation quality and out-
comes vary with local support structures, 
teacher capacity, and collaboration conditions. 
  
Despite this progress, several policy-relevant 
questions remain open. These include: (1) un-
der which conditions Open Schooling most 
strongly supports student motivation and per-
ceived relevance of science; (2) how different 
activity types contribute to outcomes across 
contexts; (3) how equitable and inclusive these 
effects are across learner groups; (4) what di-
rect and lasting benefits Open Schooling cre-
ates for teachers, especially regarding teaching 
practice and professional beliefs; and (5) when 
the additional coordination effort of Open 
Schooling leads to sufficient educational bene-
fit to justify scaling. These questions are central 
for future funding decisions, particularly be-
cause European projects have already gener-
ated substantial implementation knowledge, 
while the effectiveness and cost-effectiveness 
of Open Schooling remain less clearly estab-
lished. 
 
2. ICSE Science Factory Approach: Activities 
and Implementation Design 

The ICSE Science Factory was designed as a 
transfer-oriented Open Schooling project com-
bining several complementary activity types. 
The approach assumes that wider uptake in 
schools requires more than isolated Open 
Schooling projects and instead depends on an 
implementation ecosystem with different en-
try points and levels of intensity. 

Open Schooling Activities (OSAs) were the core 
format of the project. They engaged teachers 
and students in science learning linked to real-
world and socially relevant questions and re-
quired the highest level of planning, coordina-
tion, and pedagogical flexibility. OSAs repre-
sent the main format for deeper Open School-
ing implementation. 

Lighthouse Activities (LHAs) served as more ac-
cessible formats that connected schools with 

external partners in structured learning set-
tings. Compared with OSAs, they required less 
long-term coordination and therefore served 
as lower-threshold entry points, supporting 
early collaboration experiences and trust-
building. 

Interactive Career Talks (ICaTs) connected stu-
dents with STEM professionals and role mod-
els. Their primary function was to strengthen 
career orientation and perceived relevance of 
science learning, while also increasing school 
readiness for external collaboration. 

Local partnership conventions and public fairs 
supported networking, dissemination, and lo-
cal visibility. They added a community-facing 
dimension and contributed to ecosystem-
building beyond individual classrooms. 

Together, these formats were designed to bal-
ance intensity and feasibility. ICaTs supported 
orientation, LHAs provided accessible collabo-
ration experiences, and OSAs enabled deeper 
implementation. Combined with networking 
formats, this structure aimed to reduce imple-
mentation barriers and strengthen institutional 
readiness across diverse school contexts. 

This ecosystem perspective is central to the 
project’s policy relevance. It addresses a key 
challenge of Open Schooling: educational po-
tential alone is insufficient if implementation 
demands exceed school capacity. The focus, 
therefore, lies not only on individual activities 
but on enabling conditions for sustainable up-
take. 

3. Methodology 

ICSE Science Factory was designed as a trans-
fer-oriented project rather than a purely re-
search-driven intervention. Its methodology 
focused on implementing Open Schooling 
across diverse national and institutional con-
texts and on understanding the conditions that 
support uptake in schools over time. Building 
on the activity ecosystem described in Chapter 
2, the project combined complementary for-
mats to strengthen readiness, trust, and 
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implementation capacity, with the aim of mak-
ing Open Schooling more feasible for schools 
with different starting points. This implemen-
tation logic is central to the policy relevance of 
the project.  

The evaluation followed a mixed-methods ap-
proach covering the three main activity for-
mats (ICaTs, LHAs, and OSAs) across five coun-
tries (Germany, Portugal, Croatia, Cyprus, and 
Türkiye). Quantitative evidence was collected 
through pre- and post-questionnaires with stu-
dents and adult participants, focusing on atti-
tudes toward science, motivation, self-efficacy, 
perceived learning, and interest in science ca-
reers. This was complemented by qualitative 
data (teacher interviews, student focus groups, 
and case studies) in order to capture partici-
pant experiences and implementation condi-
tions in greater depth. The combination of data 
sources allowed for triangulation across for-
mats and contexts and strengthened the inter-
pretation of results.  

The evaluation provides robust evidence on 
participant experiences, perceived outcomes, 
and implementation patterns across countries 
and activity types. At the same time, some pol-
icy-relevant issues - especially long-term 
changes in teacher beliefs and practices, 
broader community diffusion effects, and cost-
effectiveness - cannot yet be fully quantified 
with the available data. The findings should 
therefore be read as a strong basis for policy 
learning and further targeted research, rather 
than as a complete long-term impact assess-
ment.  

4. Findings 

The project reached approximately 5,950 par-
ticipants through LHAs, 3,740 through OSAs, 
3,970 through ICaTs, and 2,740 through local 
partnership conventions and public fairs.  

Across countries and activity types, the evalua-
tion indicates positive patterns in student mo-
tivation, engagement, and attitudes toward 
science. Participants also reported a stronger 

perceived relevance of science in relation to 
everyday life and societal issues. 

The three activity formats contributed in differ-
ent ways. ICaTs mainly supported career orien-
tation and contact with role models. LHAs sup-
ported interdisciplinary collaboration and co-
operation with external partners. OSAs com-
bined inquiry, teamwork, and community par-
ticipation and showed the broadest profile of 
reported educational and social outcomes. 
Across formats, Lighthouse Activities show the 
most stable positive mean values across attitu-
dinal dimensions, while Open Schooling Activi-
ties display greater variability, reflecting their 
higher complexity and stronger contextual de-
pendence. 

Positive outcomes were reported across all five 
countries, with contextual variation in imple-
mentation conditions and average results. The 
WP5 Evaluation Report (D5.2) reports stronger 
average outcomes for Portugal and Germany, 
while also noting differences in institutional 
support and available resources across coun-
tries. Differences were also reported across ed-
ucational levels, with stronger effects in pri-
mary education and more implementation 
constraints in secondary education (e.g., time-
table and exam-related pressures). Pre-/post-
comparisons indicate that positive changes in 
motivation and perceived learning are more 
clearly observable in primary education, while 
effects in secondary education are weaker and 
more heterogeneous, suggesting that curricu-
lar flexibility and institutional conditions signif-
icantly influence outcome patterns. 

The evaluation indicates broadly inclusive par-
ticipation across genders, with similar reported 
levels of motivation and engagement. Findings 
on scientific self-efficacy are more differenti-
ated: quantitative results show limited varia-
tion, while qualitative data suggest gains in 
confidence, curiosity, autonomy, and under-
standing of inquiry and collaboration. 

Qualitative data point to recurring patterns re-
lated to teachers. Teachers highlighted the im-
portance of external collaboration, 
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institutional support, and practical feasibility 
for implementation. The material also suggests 
teacher reflection on teaching practice and in-
creased openness to collaborative and less 
tightly controlled formats, but the available ev-
idence does not allow a full assessment of long-
term changes in beliefs or classroom practice. 
While qualitative evidence indicates reflective 
shifts in teachers’ perspectives, the current 
data do not yet provide robust evidence of sus-
tained changes in classroom practice over 
time. 

5. Discussion 

The findings indicate positive patterns in stu-
dent motivation, perceived relevance of sci-
ence, and participatory learning across the pro-
ject activities. They also show that the activity 
formats served different functions and that im-
plementation outcomes depended on contex-
tual and institutional conditions. At the same 
time, the available evidence is stronger for 
identifying implementation patterns and plau-
sible mechanisms than for establishing long-
term causal effects. 

A plausible added value of Open Schooling is 
the involvement of external actors, which can 
expand the thematic and practical scope of 
school-based projects. This may enable more 
complex learning environments than schools 
would typically implement on their own and 
may reduce barriers for teachers by sharing re-
sponsibility and expertise. Open Schooling pro-
jects often involve external partners and pub-
lic-facing elements, which can increase visibil-
ity within schools and local communities. This 
likely supports dissemination and follow-up ac-
tivities, but the scale and reliability of these dif-
fusion effects are not yet sufficiently quanti-
fied. 

The findings suggest that Open Schooling may 
support practice-based teacher learning 
through guided implementation, external col-
laboration, and reflection. This is a potentially 
important added value, because changes in 
teacher practice could affect many student co-
horts over time. However, this teacher-level 

impact remains undermeasured and should 
not yet be treated as fully established. 

The findings also confirm that Open Schooling 
is organisationally demanding. Coordination 
with external stakeholders requires time, com-
munication, and local capacity, which can limit 
uptake. For policy, the key question is there-
fore not only whether Open Schooling is edu-
cationally promising, but under which condi-
tions the additional effort is justified. 

The ICSE Science Factory ecosystem approach 
addresses this feasibility problem by combining 
lower-threshold and higher-intensity formats. 
This implementation logic may improve readi-
ness and uptake, but its comparative effective-
ness and cost-effectiveness require further 
study. 

The project highlights four policy-critical open 
questions: 

1. How strongly and sustainably does 
Open Schooling affect teacher beliefs 
and classroom practice? 

2. How far do effects diffuse beyond di-
rect participants (e.g., colleagues, 
schools, local communities)? 

3. Which combinations and levels of ac-
tivity intensity are needed for broader 
and lasting impact? 

4. Which implementation models pro-
vide the best balance between educa-
tional benefit and coordination effort? 

6. Conclusions 

The ICSE Science Factory findings indicate that 
Open Schooling-related activities can support 
student motivation, perceived relevance of sci-
ence, and participatory learning. They also 
show that outcomes depend on implementa-
tion conditions, institutional support, and local 
context. The main conclusion is therefore not 
only that Open Schooling is promising, but that 
implementation design is central to its viability. 

A key conclusion of this brief is that Open 
Schooling may represent an innovative, 
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practice-based form of professional develop-
ment for teachers. By combining external ex-
pertise, guided implementation, and reflection 
in authentic school settings, it may create con-
ditions for professional learning that differ 
from conventional training formats. However, 
this should be treated as a high-priority re-
search question rather than as a confirmed ef-
fect. 

The findings justify continued strategic atten-
tion to Open Schooling, but they also show that 

future funding should be more explicit about 
its primary objective. Policy should distinguish 
more clearly between projects aimed at scaling 
implementation and projects aimed at estab-
lishing effectiveness. Future decisions on wider 
expansion should be based on stronger evi-
dence regarding teacher-level impact, diffu-
sion, and cost-effectiveness. 

 

 

Policy Recommendations 
 
1. Separate scaling from evidence-building in future funding 
Future EU and national calls should clearly distinguish between: 

→ transfer/scaling projects, focusing on structured uptake in schools, and 

→ effectiveness research projects, focusing on causal impact and cost-effectiveness. 
Calls should define distinct evaluation expectations and impact criteria for each type, rather than 
combining both aims within one funding scheme. 
Expected impact: Clear differentiation will increase implementation depth in scaling projects and 
methodological rigour in research projects, thereby improving both feasibility and the quality of 
evidence. 

 
2. Fund dedicated research on Open Schooling effectiveness 
If Open Schooling is to be expanded strategically, its effects should be examined in dedicated re-
search projects with: 

→ clearly defined outcome measures, 

→ longitudinal designs where feasible, 

→ explicit analysis of contextual moderators (school level, institutional support, partnership 
intensity). 

Priority areas should include student motivation and learning, sustained changes in teacher prac-
tice, and cost-effectiveness across formats. 
Expected impact: Targeted effectiveness research will enable more reliable funding decisions by 
clarifying which models generate durable outcomes and under which institutional conditions. 

 

3. Test Open Schooling explicitly as a teacher professional development model 
Future programmes should examine Open Schooling not only as a student-focused intervention, 
but as a potential practice-based model of teacher professional development. 
Research should investigate: 

→ durability of practice change, 

→ diffusion within schools, 

→ interaction between guided implementation and professional learning. 
Expected impact: Clarifying teacher-level effects could shift Open Schooling from short-term pro-
ject activity to a structurally anchored professional learning model with broader systemic reach. 
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