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Bringing Nobel Prize Physics in the Classroo

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).

e 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)



Frontiers Educational Resources

High Energy Physics Astroparticle Physics Astrophysics Gravitational Wave
Astronomy
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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.

Toh
Light Spectra

There are now 70 teachers
actively enrolled in the

FRONTIERS Google
Classroom.
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Google Classroom/Slides - teachers were able to collaborate with teachers in the
development of lesson plans based on the demonstrators.

e .—.5
Introduction to
Google Slides and the
Curriculum
Connection Template
(e ( - . T :«:.—.;.w

Overview of this lesson pack:
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,,,,, L Background information
for teachers

[Insert title of curriculum
connection here]
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Background and overview of the
discovering alien worlds demonstrator:

[insert averview fram ane pagar here]

Presentation for
students
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attached to each side
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Overview of this lesson pack:
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Group activity for teachers for the e-Winter school

e Based on one of the Frontiers Online resources/Demonstrators create
a lesson plan and class resources in working groups of 3 or 4.

e Working groups use Google Slides to collaboratively develop lesson
plan and class resources.

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

e Expert mentors available during 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
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BLACK
HOLES

Collaborators: Stavroula Perou & Foteinl Lisgara
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Background and overview:

« This presantation introduces students to the major scientific achievement of imaging the M7 black
hole. First, they get famiar with concepts such & spacetime curvature, as is predicted by Einstein’s
General Relativity Theory. Afterwards, students are intraduced to basic concepts regarding black holes
creation and their form. Finally, they are thown the histerical M8 bliack hole image and get informed
exactly why it is so significant for scientific ity, how long it taok and how much effort needed to
be completed,

+ In addition, students, working in groups, will be given instructions and materials to construct their
own black hale model based on the ME7 black hole image. Finally, they construct (ko in group work) &
puzzle based on their black hole model photagraphs. Then, they send via email the stirred pisces to
ancther group to solve the puzdle and they downkoad and print another group's photos to solve theirs
puzzle.

+ Finally, students will work to complete 8 warking sheet based on the notions mentioned on the
presentation and the YouTube videos.

Overview of this lesson pack:

FRONTIERS

Name of the activy Black hole MB7: *An imape that mode Nistory

Overview of this lesson pack:

o Fow spacssime s cuwd
o Whit & black hele s
Topics Introduced o b Black holies ane creited
o Fifst-tisa man Lok Irage from a Slack boke « A37

o Geaph anahai

Reference Demorstrator Black hatis n sny schoel
Curriculum Connection Geaniy dussity, asroranmy, fragh analvit
Age of students 13+ 6 yts
Duration 34 beuts
[ Ovtne st b
Leaming ntenions o Dty i bawe charactirtics of Black hokes

+Explain an ecligsing binary syitam

o Frorm condusions about a binary system from a Ight praph

Presentation for
students

Teacher guidelines can be found In the notes attached
to each slide

Type of activity et 00 and *Aonds o qepeasces: matir il hasding, otical thisking, protlem soirg
Toichir wtmtig:
o Prosent PuserRoint preseetation eplaing soemae concepti, sach &, Mack ol ind spaceton
o Prewid workshee chus iy
o Prapans workshaet for group merk sty
o Moningr students progress through acthdty
Description of activity
Student actidties
o Watch teacher's Pomaraien
o Watch rebevint YouTobe vidcs chamn by B Wicher
o Complits the wedsheu
o Workin groups ential ek el
v Prefeeted, pe with itamet Comneetion for ot prasentations and rouTebie videos and 4 goner
v Enador missnger & 10 5end i imighes Solmies werkng grows
Equpmest req o v Wertiheuts for wach parsoafiow
v Bk hote todel - foas bl matalie ring, cardzoand pazer, gha, Iriped, printer, soescns
v Contapt of pranty and densty
Prior sudents
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Astrophysics

Teacher Activities

Black hole M87: “An image that made history”
Authors: Stavroula Plerou, Foteini Lisgara
Link to the activity

Link to additional resources

Black Holes for everyone
Authors: Andreana Kovagevié Curié, Paulo Mesquita Fonseca

Link to the activity

Astronomical Fingerprints of Galaxies

Authors: Sophie Mikolajczak, Priya Hasan, Miltos Vavoulidis

Link to the activity

Link to additional resources

Sun: The Star of the Day

TRAINING +

PUBLICATIONS

Authors: Daniela Maria Garaci, Maria do Rosdrio Tavares, Eleftheria Tzelatil, Angilella Catherine

Link to the activity

Does the Sun Rotate
Authors: Joann Dempsey
Link to the activity

Link to additional Resources

The Search for Exoplanets

Authors: Linda Healy, Dervilla Moran, Nectara Elena Mircioaga

Link to the activity

Link to additional Resources by Joann Dempsey

New Earth

Authors: Panagiotis Tsoumalkis, C

STUDENT PROJECTS +

haroula Marinou, Thanos Leantios, Dimitris Zarmpoutis, Nantia Papageorgiou, Christina Triantafyllou

NEWS

COMMUNITY

CONTACT Us

(
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Online Best

Practice Teaching
Resources

Focus Group
Findings: Thematic
Map

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

Collaborative [ Orportusities

Informed by
relevant literature

and the analysis of Improved Teacher

TPACK and Self-
focus group data. Efficacy




Online Best Practice Resources

e Content-focused with models of best-practice
e Inquiry—based learning pedagogical framework
e 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.”

FRONTIERS
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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

“l found it very useful as | understood the demonstrator from the presentation but
after the collaboration | understood many things much better as the other
teachers gave many ideas about things that | didn’t notice or think about before.”

FRONTIERS
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Collaborative Resource Development

e Teacher co-created knowledge
e Stimulated meaningful discussion and TPACK
e Teachers adapted resources to meet curricula needs

“l 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...”

FRONTIERS™

Bringing Nobel Prize Physics in the Classroom



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.”

FRONTIERS™

Bringing Nobel Prize Physics in the Classroom



Export Mentor Support

e Expert mentors boosted the confidence of teachers
e 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 | 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.”

FRONTIERS
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Considerations

e Local IT related issues
e Opportunity to access experts and facilities
e Prolonged screen time can be draining

e A blended multi-stage professional development provision supported
o Online sessions over a few weeks rather than single block
o Online working group times with support of expert mentor
o Culminating in single in-person event

FRONTIERS
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“l understood the
demonstrator from the
presentation but after the
collaboration | understood
things much better as the
other teachers gave many
ideas about things that |
didn’t notice or think about
before”

“l understood the
demonstrator from the
presentation but after the
collaboration | understood
things much better as the
other teachers gave many
ideas about things that |
didn’t notice or think about
before”
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Indico.ego-gw.it/event/133/
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