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Education is one of the missions of the Organization

Throughout the Organization, different forms of education are
present in more or less prominent ways

This presentation is considering the formal CERN Education effort,
which is hierarchically located in the ECO group of IR, and some
connections within CERN

The Education resp. Education Research Team at CERN Is always
open to new collaborations inside the Organization and beyond

@) Education at CERN
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International Relations Sector

Secteur Relations Internationales

o publications on experiments for

the classroom and home

* smartphone physics
* 3D-printed experiments

®* interferometers

® linear accelerator

® silicon detectors

' Hands-On Experiments

E Sensors

Artide

Smartphone and Tablet-Based Sensing of
Environmental Radioactivity: Mobile Low-Cost
Measurements for Monitoring, Citizen Science,
and Educational Purposes
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Figure 2 PIN diode and its amplifier circuit: (a) A dual-stage amplification circuit optimised for full
wavefoem sampling at low audio sampling rates. (b) The surface of the silicon diode chip is exposed to
radiation disectly by removing the glass cover of the metal can package. The glass was broken off by
camfully applying pressure using a wire cutter at four positions around the metal case.

www.worldscientific.com/tpe

dheck for

Rearived: 7 August 2019; Accepted: 25 September 2019; Published: 1 October 2019 updates §

Abstract: Sensors for environmental radioactivity based on two novel setups using photodiodes,
on the one hand, and an advanced tablet-based hybrid pixel detector, on the other hand, are
presented. Measurements of four kinds of terrestrial and every-day radiation sources are carried out:
Airborne radon, a mineral containing traces of uranium, edible potassium salt, and an old radium

ID-gedruckee Experimente zur mocemnen Physh

3D-gedruckte Experimente zur modernen Physik
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Vom Michelson-Interferometer zum Quantenradierer

Fabian Bernstein, Thomas Wilhelm & Sascha Schmeling
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Figure 3. The C-V measurements of 10 diodes (four different variants) shown in (a) have been

conducted with the Keysight BIS00A at 1MHz, 50 mV AC amplitude, pasallel configuration, at 20°C,

and using a custom-built closed metal fixture. The depletion depth dependance on the reverse bias

voltagge in (b)is based on theee of the C-V curves (min, max, and average) by applying Equation (1).
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Together with Swiss Universities, we

publish the only quadri-lingual Prosress

education research journal in Science
Education

open access journal

PriSE has several sections especially

Inviting for open science, e.g.
research-based reports of practice
registered reports

: . : Special Issue:
PriSE invites especially young Bildung fir nachhaltige
researchers to publish Entwicklung lehren:

van der Argumentation zur
Umsetzung

)

&) Open Access Publication
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Teacher Programme Participants 1998 - 2019 (Total: 13 224)
L | | o

MEMBER STATES

Austria 264
Belgium 148
Bulgaria 759
Czech Republic 170
Denmark 323
Finland 540
France 441
Germany 1111
Greece 882
Hungary 543
Israel 54
Ttaly 1 066
Netherlands 209
Norway 140
Poland 587
Portugal 475
Romania 19
Serbia 84

Slovakia 305 ASSOCIATE
Spain 656 § MEMBERS IN
Sweden 299 B THE PRE-STAGE
Switzerland 135 TO MEMBERSHIP
United Kingdom 1369 5

Cyprus 16

Slovenia 44

OTHERS Brazil 252  Estonia 105 Kuwait 1 Nepal 4 Sri Lanka 3
Algeria 11 Burundi 2 Eswatini 1 Latvia 76 New Zealand 4 Taiwan 1
ASSOCIATE Angola 9  Cameroon 9 Georgia 173 Lebanon 21  Nigeria 2 Tanzania 1
MEMBE?I S Argentina 3 Canada 17 Ghana 7 Madagascar 2 North Macedonia 13 Thailand 21
. Armenia 3 Cape Verde 4 Guinea Bissau 1 Malaysia 1 Palestine 5 Timor-Leste 9
eratla 113 OBSERVERS Australia 12 Chile 4 Indonesia 3 Malta 51  Philippines 3 Uganda 3
India 12 Azerbaijan 2 China 3 Iran 13 Mexico 96  Qatar 1 UAE. 1
Lithuania 64 | Japan 12 Bahrain 3 Colombia 7 TIreland 9  Moldova 4 Rwanda 20 Uruguay 3
Pakistan 9 Russia 431 Bangladesh 1  Costa Rica 4 Jordan 13 Mongolia 1 Sao Tome 7  Venezuela 1
Turkey 304 [ USA 126 Belarus 11 Dominican Rep. 73 Kazakhstan 14 Montenegro 16  Saudi Arabia 1 Vietnam 2
Ukraine 206 Bosnia and Ecuador 2  Kenya 4  Morocco 2 Singapore 2 Zimbabwe 1
Herzegovina 11 Egypt 3 Korea 49 Mozambique 22  South Africa 9

768 969 1248

@) Teacher Programmes
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" Beamline for Schools
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* Participation 2021
* 298 proposals

@)
® 2022
* beamline at CERN back in the 2021

competition 2020 ————————

2019 ——————
52018 E——

2016 S —beamline
2015  — for schools

cern.ch/bl4s
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In addition to the S «:l.

I L
programmes at CERN, '—Po rT R 35%5:550%15
the Education Team takes ¥

RN

part in fairs, exhibitions, and o S e e
national education projects. LTL{OBJ I.[LT\LL

UNIGE

Scienscope

Coordination with Member States is assured through the
Council’s Thematic Forum on Teachers and Students

@] Open Engagement of Social Actors
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Interesting Content and Contexts in Physics Education
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®* Overall aim

Study high—school students’ interest in particle physics
contents and contexts and categorise them into different
interest types according to their physics-related self-concept
to ...

* give recommendations for interesting Iearning materials
®* introduce self-concept asa gender-neutral clustering
variable in PER
° Important steps

o Development and piloting of questionnaire about interest
in particle physics contents and context

* Main study about students’ interest in particle physics
° Study about interesting contexts of particle physics

® Recommendations for interesting Iearning
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International Relations Sector

Evaluation of CERN's Teacher Programmes

®* Overall aim

Secteur Relations Internationales

What would you like high-school students to know about CERN and particle physics?

Evaluation of CERN's teacher programmes and overview of
concepts in the field “CERN and particle physics" that are
relevant for high-school education to ...

® improve CERN's teacher programmes

®* create a valuable teaching resource

° Important steps
* Defining the goals for CERN's teacher programmes
* Expert concept map about CERN and particle physics

* Overview of particle physics topics in various national
high-school curricula

® Main study: Evaluation of CERN's teacher programmes




Open and pursued research on formal and informal education in
CERN’s Member States, Associate Member States, and beyond

Large network for collaboration, started through doctoral student
connections and upheld well beyond
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Secteur Relations Internationales

' S’Cool LAB on Social Media

;.amo

Fnd out which particle best fits your
personalty, learn about the properties of
elemantary particles & shase your result
bedow: corr dentitie

In light of *COVIDTS keep your spacetime
distance - be a #fermion &

\® (O )
® PARTICLE--
—~ IDENTITIES @)

° (o)

.csmo b4
SCERN
Replying to ERN

& Bored at home?
@ Why not play a particle physics
board game today?

CERN © 4

@CERN

%% Did you ever want to
make your own particle
detector?

Here is your chance! Build
this low-cost open
hardware project.
investigate natural
radioactivity around you
and become a true citizen
scientist:
scoollab.web.cem.ch/dly-

CERN © o
@CERN

Replying to @CERN

Do you like cold summer
drinks? & 2L

Today, we show you how to
use supercool
thermodynamics to create
your own cryogenic system
in your kitchen.

S'Cool LAB website visits

'cmna v
MERN

- < Feeling trapped in your
apartment?
Today, let’s trap cinnamon in electric
fields and find out how particle traps
work. Ready? Go!
HOw 10 835emble your Own
30-printed Guadnpole lon trap

CERN & v

SCERN

Ever dreamed about 3D-printing
your very own laser lab? Now you
can! Print yours today and start
exploring core ideas of special
refativity, general relativity and
quantum physics: cemn ch/laserdab3D
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TEST BED FOR PHYSICS EDUCATION RESEARCH

Impact of S’Cool LAB workshops, students' conceptions in particle physics,
teachers' motivations for field trips, new (low-cost) experiments for classrooms

INTERNATIONAL PARTICLE PHYSICS LEARNING LABORATORY

More than 7000 high-school students and
teachers per year from more than 30 countries
learning about physics and technologies at CERN

SJ‘ OO I HANDS-ON EDUCATION FOR STUDENTS & SCIENTISTS

Independent experimentation in small groups
guided by diverse CERN volunteers,
Q&A with inspirational role models
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' CERN Internship Portal

International Relations Sector

Secteur Relations Internationales

HOME  JOB SHADOWING  NATIONAL PROGRAMMES  BECOME A SUPERVISOR

* aunique entry point for all those looking for an Internship Programmes for High-School Students

| B (.

internship at CERN

® in collaboration with HR

* all official programmes at a glance

* High-School Students Internship “Mag.ic does not happen here, magic is being
Programme (HSSIP) explained here.” waume

Have you ever dreamed of becoming the next Nobel Prize winner? Here at CERN you coutd have opportunities of making those dreams become reality!

® national programmes

ts a chance to take part In CERN’s activities In muitiple ways, activities ranging from shadowing an engineer to participating In an exciting
range of flelds, especialty In STEM, we Invite you to find out more about your aspirations and how they could match a future career In CERN.
nternational environment!

* individual job shadowing

Opportunities for Individuals - Job Shadowing National Programmes
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Challenges
keeping up the level of the programmes
dealing with changes in the infrastructure

Open Science In the various incarnations shown above will take
more and more traction, especially in the Education domain

CERN starts a project with the Solvay Foundation targeting
openness of the Organization towards all ages in an educational
sense, by strengthening the social media presence as well as the
reincarnation of the former S'Cool LAB summer camps.

@] Challenges and Future
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