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  Challenges 

• 20-30% of physics teachers have not studies physics at university                        

(Price, 2019; Caldis, 2017; Banilower, Trygstad & Smith, 2015).

• Many teachers avoid the topic of high-energy physics in their classes due to 

deficiency in their own education on the topic (Araujo and Dias, 2020). 

• Teachers facing the challenge of integrating pedagogical practices, digital tools 

and curricular resources with limited access to professional development 

opportunity, need additional online professional development support 

(Hollebrands and Lee, 2020)









Local workshops held 
F-2-F  & online due 
to pandemic.



3 one-week International 
summer and winter schools 
online due to pandemic.

277 participants fully 
completed the International e-
Schools with many others 
joining for virtual visits hosted 
as part of the e-School events.

There are now 70 teachers 
actively enrolled in the 
FRONTIERS Google 
Classroom.







Google Classroom/Slides - teachers were able to collaborate with teachers in the 

development of lesson plans based on the demonstrators. 



● Based on one of the Frontiers Online resources/Demonstrators create 

a lesson plan and class resources in working groups of 3 or 4. 

● Working groups use Google Slides to collaboratively develop lesson 

plan and class resources.

● The resource should be suitable for a 1 hour class.  

● Expert mentors available during the e-Winter school. 

Group activity for teachers for the e-Winter school



Lesson Plan

Name of the activity

Topics introduced

Curriculum Connection

Reference Demonstrator

Age of students

Duration



Lesson Plan 

Type of activity

Description of activity

Equipment requirements

Prior knowledge for students







Key considerations 
for planning online 
professional 
development 
programmes that 
can meaningfully 
engage teachers. 

Informed by 
relevant literature 
and the analysis of 
focus group data. 

Focus Group 
Findings: Thematic 
Map



Online Best Practice Resources

● Content-focused with models of best-practice

● Inquiry–based learning pedagogical framework 

● TPACK integrated into professional development

“The frontiers demonstrators from the project are very innovative and very useful 

for teachers in the school in face to face and especially now in distance 

education.”



Peer Working Groups

● Enhanced meaningfulness, agency and ownership 

● Catalyst for further learning and exploration 

● Interesting and exciting to find common ground

● Fertile ground for creativity

● International collaboration and opportunity to learn about other curriculums

“I found it very useful as I understood the demonstrator from the presentation but 

after the collaboration I understood many things much better as the other 

teachers gave many ideas about things that I didn’t notice or think about before.”



Collaborative Resource Development

● Teacher co-created knowledge

● Stimulated meaningful discussion and TPACK

● Teachers adapted resources to meet curricula needs

“I had the chance to talk and discuss subjects and techniques and ideas with 

other teachers in my working group. For example, one of the teachers from 

another country was in the working group and we were able to talk about how to 

adjust ideas to different levels of education and it was nice to exchange ideas…” 



Online Collaborative Tools

● Zoom

● Google Classroom

● Google Slides

● Synchronous and Asynchronous

● Collaboration beyond boundaries of time and space

● Language barriers bridged – live translation 

“We had the chance to write what we think and talk through the chat and express 

our ideas and organise collaboratively what we wanted to do. It was a very 

convenient and easy way to collaboration…It was easily accessible to everyone.”



Export Mentor Support

● Expert mentors boosted the confidence of teachers

● Out of field teachers especially benefitted

“During the working group we met the mentors and they helped us to understand 

basic physics phenomenon and that was very useful for me so I understood 

more… What is important was this meeting with mentors was very helpful to 

strengthen our confidence to talk to our own students about these topics.”



Considerations

● Local IT related issues 

● Opportunity to access experts and facilities

● Prolonged screen time can be draining

● A blended multi-stage professional development provision supported

○ Online sessions over a few weeks rather than single block

○ Online working group times with support of expert mentor

○ Culminating in single in-person event





Thank you!

indico.ego-gw.it/event/133/
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