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1) Goals of CERN Teacher Education
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Bring modern science into schools

Teachers are the crucial link
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Teachers are multipliers

School Teacher School Students

CERN Education Programme



2) What makes CERN attractive ?

Largest science laboratory in the world
The largest particle accelerator in history - the LHC
The LHC will produce particles that existed only shortly after the Big Bang
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Big questions ...

To understand how the laws of Nature evolved

To understand the evolution of matter and of the Universe

... for the whole world

CERN provides infrastructure and tools for physicists world-wide (>
100 countries) collaborating peacefully

CERN Education Programme 6



How science works

Theories .....

- origin of mass

- Dark matter

- extra-dimensions

Dark Energy
Accelerated Expansion

Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.

1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years

...are tested experimentally by
reproducing conditions

~ 10712 sec after the Big Bang

WMAP
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CERN dimensions are huge
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3) Communication vs Education

CERN has a broad range of communication activities
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> 800 media visits per year (TV, newspapers, radio)
Visitor programme (60,000 visit requests - 25,000 accepted - 50 % schools)
Permanent and temporary exhibitions (Microcosm, soon: ‘Globe’)

Open day (2004: 30,000 visitors; 6 April 2008:> 40,000 visitors)
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3) Communication vs Education

CERN has a broad range of communication activities

> 800 media visits per year (TV, newspapers, radio)
Visitor programme (60,000 visit requests - 25,000 accepted - 50 % schools)
Permanent and temporary exhibitions (Microcosm, soon: ‘Globe’)

Open day (2004: 30,000 visitors; 6 April 2008:> 40,000 visitors)

short, punctual ‘information” (snapshots)

... hot to be confused with ‘education’
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CERN Education Activities Scientists at CERN

Academic Training Programme

Young researchers
CERN School of High Energy Physics

CERN School of Computing

CERN Accelerator School

TEACHERS

h hool
Summer Students CERN Teacher Schools

Programme
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4) What approach for teachers (and students) ?

RAISE INTEREST OF STUDENTS IN MODERN SCIENCE -

Motivate them to continue scientific education at school
Help them to better understand the physical world
(Scientific literacy) (>95 % of students)

INSTIL A FEELING OF MYSTERY AND DISCOVERY POTENTIAL

Motivate them to take up physics at universities
(Future generation of researchers) (< 5 % of students)

PHYSICS IS ... ALIVE'!
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A metaphore ...



How researchers view science
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How school students view science
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How school students view science
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How school students view science

Whatam I
doing here-
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Take students on a sight-seeing tour ...

Dark Energy

g W Antimatter .

-
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Take students on a sight-seeing tour ...

Dark Energy
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Take students on a sight-seeing tour ...

Dark Energy
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Take students on a sight-seeing tour ...

Dark Energy
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Use modern physics to inspire and motivate school teachers (and their students):
1) Contact with frontier science (self-confidence, develop/exchange ideas)

2) Increase attractiveness of science lessons (13-15 yrs)
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5) CERN teacher programmes

International "High School Teacher” school (3 weeks)

Fully funded by CERN for MS participants (programme, travel, accommodation)
Participants from US, Asia, South America (HELEN) funded externally
In English

CERN Education Programme
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International "High School Teacher” school (3 weeks)

Fully funded by CERN for MS participants (programme, travel, accommodation)
Participants from US, Asia, South America (HELEN) funded externally
In English

s A
National schools (1 week)

In their mother tongue (speakers from the national science community)
External funding of travel, accommodation
Build networks between teachers and with scientists inside country

International weekend schools (3 days)

Partially funded by CERN for MS participants (programme, accommodation)
In English
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Content of CERN Teacher Schools

Lectures:

Particle Physics
Cosmology

Accelerators (LHC)
Detectors

Applications (IT, Medicine)

Guided tours:

LHC experiments
Antimatter factory (AD)
PS/LEIR

CLIC

Computing Centre - GRID

CERN Education Programme
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Content of CERN Teacher Schools

Lectures:

Particle Physics
Cosmology
Accelerators (LHC)
Detectors

Applications (IT, Medicine)

Guided tours:

LHC experiments
Antimatter factory (AD)
PS/LEIR

CLIC

Computing Centre - GRID

CERN Education Programme

Activities:

Interactive teacher lab
Educational Resources
Games, Quiz

Lesson reviews (Q+A)
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2007: 20 CERN Teacher Schools

Participants from Number Date
Europe, World (HST,3 wk) 43 2 -21/ 7/ 2007
Europe (PhT, 3 d) 50 March 2007
UK (Science Learning Centres, 3d) 48 10 - 13 / 4 / 2007
Poland (2 schools) 83 April, May 2007
Slovak Republic b4 22 - 28 / 4 / 2007
Finland (4 schools) 62 April, June 2007
Germany (3 schools) 120 June, Sep, Oct 2007
Spain (Catalonia) 40 22 - 28 / 7 / 2007
Hungary 40 19 - 25 / 8 / 2007
Portugal 40 9-15/9/ 2007
Denmark 30 21 - 26 / 10 / 2007
UK (Science Learning Centres, 3d) 26 23 - 26 / 10 / 2007
Norway 40 12 - 16 / 11 / 2007
Poland 40 26 - 30 / 11 /2007

706 teachers
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2007: 20 CERN Teacher Schools

Participants from Number Date
Europe, World (HST,3 wk) 43 2 -21/ 7/ 2007
Europe (PhT, 3 d) 50 March 2007
UK (Science Learning Centres, 3d) 48 10 - 13 / 4 / 2007
Poland (2 schools) 83 April, May 2007
Slovak Republic b4 22 - 28 / 4 / 2007
Finland (4 schools) 62 April, June 2007
Germany (3 schools) 120 June, Sep, Oct 2007
Spain (Catalonia) 40 22 - 28 / 7 / 2007
Hungary 40 19 - 25 / 8 / 2007
Portugal 40 9-15/9/ 2007
Denmark 30 21 - 26 / 10 / 2007
UK (Science Learning Centres, 3d) 26 23 - 26 / 10 / 2007
Norway 40 12 - 16 / 11 / 2007
Poland 40 26 - 30 / 11 /2007

706 teachers

Preview 2008: ~25 CERN Teacher Schools, ~1000 participants

CERN Education Programme
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Polish teacher
programmes
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From 3 to 120 per year




6) Polish Quantum Step

Polish teacher " Poland [ All CERN M.S.

programmes

1,000
750
500
250
only HST
course
0 — i e 0o .. B

2005 2006 2007 2008 2005 2006 2007 2008

More than 12% of
From 3 to 120 per year \_:> all participants
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Partners

.
organize

Polish physicists,
engineers, | >
Education Group




Partners

organize support CODN

Polish physicists, :> Local authorities
engineers, <b . :
Education Group Physics Institutes

(e.g. Univ Katowice)

finance
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TV Programmes
(TVP1, TVP3)
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Follow-up -

follow-up meetings
of participants

visit learn

Y

Inspire ‘ motivate

TV Programmes
Q (TVP1, TVP3)

visit to research
facilities in Poland

several hundred
follow-up activities

establishment of
networks

=== H.Howaniec

sharing of resources,
best practices




Teaching resources

All teacher courses and materials are recorded and archived

Special school materials, video clips, animations, games are produced
Video-Conferences between school classes and CERN scientists

CERN education website: education.web.cern.ch/education

The Big Bang

Discover what antimatter is,
where it is made, and how it is already
part of our lives.

CERN Education Programme
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http://web.cern.ch/education
http://web.cern.ch/education

Graphics




Graphics

15 thousand milion years

The Big Bang

CERN Education Programme



Graphics

" Particle physics looks at matter Astrophysics looks at matter in its |
k in its smallest dimensions. largest dimensions. ii
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" THE TWO FRONTIERS OF PHYSICS
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THE TWO FRONTIERS OF PHYSICS

press.web.cern.ch/press/PhotoDatabase/welcome.html
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Posters: Evolution of the Universe
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We live on the Earth, 2 small blue-green planet, third . L
A3 from the Sun, one of the hundred thousand million » -
stars in the Milky Way galaxy, one of vwnmdlcd . ?
thousand million gataxies In the Universe. ™ y
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d . q‘{Qt ;S“t

Une machine a remonter le temps

Join us for a journey to the beginning of time

1/ posters

Key concepts of
the evolution of matter
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Notre Univers est en expansion. En observant les étoiles
et galaxi S plus
tel quil fut, beaucoup
devons relever un défi : les tout premiers instants de
FUnivers nous sont invisibles. CERN, dans les
collisions d rticules. nous recréo < ¥

Our Universe is expanding By watching distant stars
and galaxes through telescopes we can observe the
Universe of the past, when it was smaller and hotter. But
we have a challenge to meet: the first instants of the

at CERN, we recreate the conditions just one millionth
of a millionth of a second after the beginning of the
Universe!

Seconds ! Secondes
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Universe are hidden from view. In particle collisions :
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Evolution of the Universe (2)

i T ] : p
" Life on Earth . . . ;

i
.y Wy . Tes
De la matiére a la vie- ‘ i ),
\a A . \a A
. 2 : :
Human-like beings have only existed for a few milion s . . . »
yearssand if we squeezed all the Earth's 4 500 million. - . -
year history into one day, human civilization fits easily » Fossils P
P into the last second before midnight. Dinosaurs ~ 540 million years .
5 milfion years ago, the oldest fossils 2, A ¢ ~ 9 \
:?Nwd 225 milion n‘w(’vqr the oldest fossils are . ‘ s P Fossiles 5 ‘ s p
0 million years old, and the first life forms are - 540 millicos Yaniié . .

3500 milion years old

. -
- Everything - rocks, plants, animals, humans - | . . . ‘
> % 1ade of the fhme particles. And these were bor Phnosaurs L]
2 - 225 million years 1
Y 13,700 miflion years ago at the Big Bang,
Dinosaures -
s millions *225 millions d'années. .

- 540 millions d"an: “
3,5 milligeds &5
TOUT - mindragll, plantes, animau, humal
fait des mémes particules, ce i naquirent
Big Bang il y 2 13,7 milliacds ;
. > Humans

i Etres humain:

A star is born Une étoile est née (.

Qur Journey back In time continues... The formation
of the Earth and the solar system happened about
4500 million years ago. The Solar System formed from
a doud of Interstellar dust made of hydrogen and
helium with just 1 % of heavier elements.

Remontons encore Je fil du temps... Il y a environ
4,5 milliards danndes apparurent la Terre ot le
systdme solaire - frults d'un nuage de poussiére
Interstellalre, constituée dhydrogéne, dhéllum, et de
196 seulement d'@éments lourds.

L BIG
BANG
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Evolution of the Universe (3)

Seeing in the dark
L'age obscur

king out into space telescopes can take us backy
1000 years but not

et <o, grice i
/]
//

-
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We are now one second from the Big Bang: particles  Nous sommes maintenant & une seconde du Big Bang

3 ce moment-1a, les neutrinos sont produits par la

decay of particles. désintégration des particules.

Right now, there are about 300 neutrinos from the ~Alors méme que vous lisez ces mots, ces neutrinos
Araison

y
INeutrinos are simibr to electrons but without electric e 300 par cms |
charge and very ltie mass. They years L s
through matter without being stopped. charge électrique, et leur masse est tiés faible, lis
pourraient ainsi voyager des années durant sans étre
arrétés par ks matidre.

b

OEERTAED D, Emmee
B e e e

Pushing back the frontiers Repousserles limites

At one trillionth of a second, we reach the cument
frontier of knowledge. There are many things we dont
know. Gravity acts on mass, but 5o far science is
unable to explain why elementary particles have

A un miliime de millardiéme de seconde, nous
el

des choses que nous ne connaissons pas. La gravité
agit sur la masse, mais on ne sait pas pourquoi les
particules ont une masse. La matidre visible ne

the masses they have. Visible matter seems to
o o 0 e 5 g iy ey ond just What s the représenteralt que 4 % de la matidre réelle...
o 150 o Quest<o que la mysteriouse matiére noire de
PUnivers?
Lo Stecieir EATUAS mvestire 46 m cie long et 15 m cle hart, These are the kinds of questions that scientists will
{554 T s 0 4 s 1D hyscns address with CERN's next research facilty, the Large Autant de questions que les sclentifiques pourront
oy Y Hadvon Collider (LHC). By coliding protons at almost peut-tre résoudre avec Ia nouvelle machine du CERN,

le LHC (Lasge Hadron Colider). En produlsant des
collsions de protons 3 des vitesses proches de celle de
T lumidre, le LHC va recréer les conditions existant un
milliéme de millarditme de seconde aprés le Big
Bang.

existed a rillionth of a second after the Big Bang.

2000 physicans t i do 160
et sabe e ettt e S ot
015 m e Pt s 12500
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Topical websites (e.g. Antimatter)

Home | About Contact Us | Kudos | Site Map | Search

Antimatter : Mirror of the Universe

Antimatter Academy
Discover what antimatter is, . s ‘

where it is made, and how it is already The History of Antimatter
part of our lives. S

The Antimatter Factory
ey

i: Live Webcasts
'h English | Frangais

livefromcern.web.cern.ch/livefromcern/antimatter/
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Games

9" From here, you can reach
the different workshops where our
colleagues are preparing parts

a' of the accelerator -
they will be able
to help you. '
TTRR “
mEn
‘ I l m
. l < s -
» o™ N »
) "3
-9
\ : When you get the
\ accelerator to work, you
will see what happens when
W particles collide!

i Foml DR W

‘ Click on this icon if you
want to come back to

the control room.

Francals English
Italiano Deutsch
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http://microcosm.web.cern.ch/microcosm/LHCGame/LHCGame.html
http://microcosm.web.cern.ch/microcosm/LHCGame/LHCGame.html

/) CERN - EIROForum* Education Programmes

Science On Stage
Science In School journal

*EIROForum = CERN + EFDA + EMBL + ESA + ESO + ESRF + ILL

CERN Education Programme
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Science On Stage

SCIE“CE @ Increase attractiveness of science lessons!
A

; & Exchange of successful, innovative teaching methods
Multi-disciplinary SCIENCE TEACHING FAIR, workshops

29 countries organize national events (~ 2000 participants)

450 teachers meet at international festival (awards)

e ,.l:a "r‘ e R
e TR o s B
Y '0 ey
~ > v ¥ N
/ b. ,’f‘ *,4, —
SCIENCE gféoble, France ) 5

2005 CERN (Geneva)

2007 ESRF/ILL (Grenoble)

(Physics on Stage: 2000 CERN, 2002 ESA, 2003 ESA)

CERN Education Programme
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Science In School journal

SCIENCE i, sct
SCIENC|

& SCIENCE,
"= gy ‘SCIENCE:, CHOOL
= i

Highlighting the best in s

Highlighting the best in science tis

Highlighting the best in science teaching and research

Since March 2006 - now at Issue 8
4 issues/year, 88 pages; English (print)
30,000 copies; distributed in 38 countries

CERN Education Programme
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200,000 -

> 150,000 website visits per months
150,000

100,000

50,000

——

Jun 07 Ju]}f 07 Aug 07 Sep 07 Oct 07

More than 5000 registrations for e-mail alerts

CERN Education Programme
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Summary

CERN is very active in education
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Summary

CERN teacher schools ...

Increase motivation of teachers (hence students)

use CERN as exciting example, “big questions” inspire

shows how science works
No emphasis on mathematical/deductive approach

Easy availability of suitable material on web

CERN is very active in education
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