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Outline of 
Talk

1.  Project-Based Learning (PBL) 
in Science and Technology

Summarizing 26-years of PBL in Israel and 
recommendations about how to scale up

2. Surrounded by Science
An EU Project
Conducting research about how iSTEM 
activities can contribute to school science –
and vice versa

Rethinking Science Education in Europe, 
Lisbon Council, May 22, 2023



1. PBL in STEM 
The Israeli Experience

1993 – 2019 (26 years)

Parents as project mentors

Professional Development of STEM teachers

Development of materials, guides and digital tools

PBL school networks – HiTechHigh Community

Educational research: case studies and longitudinal

500+ parents    

3,000+ teachers

50,000+ students

Schools in Jewish, Arab and Druze communities in Israel



Lessons Learned: How can PBL 
help advance STEM education? 

PBL can:
provide real-world connections
increase teacher and student motivation
integrate STE(A)M disciplines & knowledge
promote 21st Century Skills
develop students ready for the “dynamic,  

knowledge-based economy” (from the Lisbon  
Strategy)
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PBL Promotes 21st Century 
Skills  

Communication
Collaboration
Creativity
Critical thinking
Cultural literacy
Curiosity

Rethinking Science Education in Europe, 
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Challenges of PBL
For learners: ambiguity & open-endedness, research skills, 

collaboration skills, self-regulation, motivation, overcoming 
setbacks and obstacles, time management, self-assessment, etc.

For teachers: content coverage, high-stakes testing, facilitating 
student autonomy, facilitating skill development, managing 
group dynamics (e.g.,  social loafing), access to resources, 
managing diverse student needs, time management, authentic 
assessment, etc.

For administrators: providing long-term teacher professional 
development, shifting the school culture, curriculum alignment, 
resource allocation, managing logistics, community and parental 
support, scaling up and sustainability, establishing metrics, 
assessment and accountability, etc.

Rethinking Science Education in Europe, 
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Scaling Up PBL

“What would it take to scale up PBL and 
integrate it into educational systems?”

Chrysa Mitta
Director, Lisbon Council
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Kalanswa Arab Village: 
“The Water We Drink”
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Professional Development of Teachers

In this project, 26 teachers from grades 1 to 12 participated in a year-long PD 
workshop . For the first half of the year, they engaged in their own PBL 
projects about the topic, on their own levels, and discussed possible student 
difficulties and pedagogical approaches to address them. In the second half of 
the workshop, they applied this knowledge to their students, resulting in a 
projects fair with, by and for over 500 students from the Kalanswa, and other 
members of the community.  In the above photo, the teachers are exploring 
the Alexander River, located close to the village.Rethinking Science Education in Europe, 

Lisbon Council, May 22, 2023



Evolving Model of Professional Development

Teacher as Learner in the Workshop
Teacher as Teacher in the Classroom
Teacher as Innovator in the School

Rosenfeld, S. Scherz, Z. Orion, N. and Eylon, B. (1997). "An Evolving Model for 
Long-term Teacher Development." In: Vosniadou, S. et al. Conference Proceedings 
for the 7th European Conference for Research on Learning and Instruction. 
University of Athens, Greece.Rethinking Science Education in Europe, 

Lisbon Council, May 22, 2023



The Evolving Model of Professional 
Development (PD), is based on an 
empirical study. The model focuses 
on three focal areas of emphasis for 
teachers that all share a common 
developmental sequence. The key for 
teachers moving successfully through 
this sequence is adequate support 
from the PD leaders and teacher 
colleagues.Rethinking Science Education in Europe, 

Lisbon Council, May 22, 2023



School-Academia Connection
Rethinking Science Education in Europe, 
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Students

Teachers

Digital Guide

PBL Guides and Digital Resources: Grades 7-12



School Networks

Amal School Network 
(2012-9)
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What is Quality PBL? 10 Essential Aspects
Significant Content

Real-World Connection
Need to Know

Driving Question
In-Depth Inquiry

Authentic Products
21st-Century Skills

Student Voice and Choice
Public Audience

Revision and Reflection



Lessons Learned: 
How to scale up and 
integrate PBL into 
education systems? 

In this section of the talk, several 
approaches were suggested:

• Long-term Professional 
Development (PD), based on the 
Evolving Model of PD
• School-Academia Partnerships
• PBL Guides & Digital Resources
• School Networks – Communities of 
Practice with principals, pedagogical 
coordinators, teachers, and students
• Focus on Quality PBL



2. Surrounded by Science 
– An EU project to bridge 

the gap



The Guiding Research Questions

How can informal STEM (iSTEM) learning activities 
contribute to the development of science learning 
in formal science settings, and vice versa? 

Three sub-questions will also be addressed:  
a. What are the outcomes of these iSTEM activities and 

programmes in terms of science proficiency?
b. What design features of the iSTEM activities and 

programmes foster science proficiency?
c. How might the iSTEM activities be used to bridge

between formal and informal STEM learning?



Learning Contexts
Rethinking Science Education in Europe, 
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The 6 Strands 
of Science 
Proficiency

National Research 
Council (NRC) 2007, 2009
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The Research 
Perspectives

1. Context-oriented perspective. Insights regarding the 
characteristics that trigger attention and interaction
in the different contexts, based on tracking the 
behaviour of the users. 

2. Person-in-context perspective. Insights regarding the 
interaction and experiences of users, based on short 
questionnaires related to their experiences, their 
appreciation and accessibility of the activity, 
perceived learning, and motivation to participate in 
similar and other science activities. 

3. Person-oriented perspective . Insights about the 
outcomes that iSTEM learning activities have 
regarding the six strands of science proficiency, based 
on questionnaires and interviews (e.g., regarding 
factual, conceptual and procedural knowledge).  

4. Everyday-life perspective. Insights based on the 
everyday interests and engagement of users in 
science activities (e.g., watching a documentary, 
reading a science magazine, or visiting a science-
related website), based on self-report diaries.Rethinking Science Education in Europe, 
Lisbon Council, May 22, 2023



Research 
Tools
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Digital Toolbox

Need to add photo here
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Bridging the Gap between Formal and 
Informal Science Learning

In this presentation, two approaches to bridging the gap have been 
presented:

1. Bringing aspects of informal science learning (such as free-
choice learning, student interest and science identity) into formal 
science learning via PBL, and

2. Studying the outcomes of informal learning activities and 
programs, in order to identify the design features that make a 
difference, as a basis for bridging this gap.

Rethinking Science Education in Europe, 
Lisbon Council, May 22, 2023



The book’s page on the publisher’s website

Scheduled for publication in June 2023, the 
book presents the state of the art in the field 
of Informal Science Learning, with 34 essays.

https://www.routledge.com/Amplifying-Informal-Science-Learning-Rethinking-Research-Design-and-Engagement/Diamond-Rosenfeld/p/book/9780367702755?utm_source=individuals&utm_medium=shared_link&utm_campaign=B043930_am3_1au_6rm_t013_1al_ip23
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