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Teachers @ CERN

MEMBER STATES

Austria
Belgium 79
Bulgaria 239
Czech Republic 140
Denmark 72
Finland 421
France 202
Germany 542
Greece 410
Hungary 305
Italy 188

Netherlands 84
Norway 80
Poland 544
Portugal 292
Slovakia 190
Spain 282

Swgden 127

5369

CANDIDATE FOR
ACCESSION
Romania 11

ASSOCIATE MEMBER

IN THE PRE-STAGE

TO MEMBERSHIP

Israel 4
Serbia 12

Teacher Programme Participants 1998 - 2012
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Students @ CERN
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. = Polish high school students at CERN



http://vimeo.com/61190450

What’s up @ CERN?

aF SRR cel AU ATEAS Virtaal Visits

Our Universe is Yours
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Sofia Science Festival, Bulgaria seon o [f N ¥ [in) B AR |

Sofia#
10 May - 11:00 CET

Have you ever imagined that you could have
access to CERN, one of the word’s largest and
most respected centres for scientific research?
Have you ever imagined that

access to science educati

one click? The Discover {

goes to this year's Sofia

Armanions n Aadinatad Oeae

00:00 st 53

Angelos Alexopoulos and George Salukvadze in the ATLAS Control Room
and participants of the workshop in Sofia.



http://atlas-live-virtual-visit.web.cern.ch/atlas-live-virtual-visit/index.html
http://home.web.cern.ch/students-educators/updates/2013/05/basics-boson

@ CERN Teacher Programmes

2011 -2012
* >60 3-day workshops

e 2150 participants from 76 countries
* 86% from 20 member states (1747)

e 14% from 56 non-member states
* Lectures, visits, hands-on activities,
knowledge sharing and networking

* All materials and archived video
recordings are publicly available

e All workshops incl. “Building a Cloud
Chamber” and some “HYPATIA”

* All workshops are validated internally

e Selected workshops are Pathway
validated




PATHWAY

Inquiry-based Science Education (IBSE)

— The learning activities in which students develop:
o knowledge and skills (i.e. abilities) to do scientific inquiry

o an understanding of how scientists study the natural world

Inquiry can be defined as “the intentional process of diagnosing
problems, critiquing experiments, and distinguishing alternatives,
planning investigations, researching conjectures, searching for
information, constructing models, debating with peers, and forming

coherent arguments”
(Linn, Davis & Bell, 2004: 4)
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Why Inquiry-based Learning?

— Engagement
o Students work together

o Students choose which areas to explore and which questions to
answer

o Students are active in the learning process

— Focus Fixed Mind-set

Intelligence is static

o Towards the student

o Towards the subject

Growth Mind-set )
Intelligence can be developed Leads to a desire

o Towards the learning process

Leads to a desire

to learn and
ut therefore a

tendency to...

o Requires preparation

o Requires confidence to allow students to explore



Five Features of Inquiry Learning & Teaching®

i. Students engage with a scientific
qguestion, event or phenomenon.

ii. Students explore ideas through /
hands-on observations and
create explanations of what they

observe. Reflect Investigate

lii. Students gather evidence from

observations and clarify concepts
and explanations. x /

iv. Students extend their
understanding and identify
applications of their findings to
other situations.

Discuss Co-create

v. Students reflect on what they have
learned and how they have learned it.
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e-Science Applications
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http://hypatia.phys.uoa.gr/applet/

< Where to find interesting stuff?

AR AR Zehnerpotenzen EiE awic
107> meter = 0.000 000 000 000 001 meter

m.web.cern.ch/microcosm/P10/german/welcome.html

Powers of Ten™ (1977)

EamesOffice ° Subscribe 4videos ¥

Protonen und Neutronen im Kern bestehen aus jeweils drei Quarks. Im CERN werden die
Wechselwirkungen der Quarks untersucht, um zu ergriinden, wie bei der Geburt des
Universums die elementaren Teilchen entstanden sind.

The Scale of the Universe 2

Use the scroll bar Click on objects
to zoom in and out. to learn more.

& Likc ®  Addto | Share P 1,469,710 i By Cary H uang
Technical support by Michasl Huang
Uploaded by EamesOffice on 26 Aug 2010 = Gopyright @ 2012 Gary and Michael Huang (hitpz/htwins.net)
Powers of Ten takes us on an adventure in magnitudes. Starting at a picnic by e Music - *Frozen Star" by Kevin MacLecd (hitp://incompetech.com)
the lakeside in Chicago, this famous film transports us to the outer edges of D As Seen On
the universe. Every ten seconds we view the starting point from ten times BRI DRSS 00
farther out until our own galaxy is visible only a s a speck of lig.ht among

soqmreaework — e-infrastructure
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Discover the COSMOS Portal
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http://portal.discoverthecosmos.eu/
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We need engaging science instruction
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GO-LAB Attractive science instruction

o Constructive (inquiry) learning = Computer simulations/games
= Virtual laboratories
= Modeling (design) environments

o Collaborative learning = Shared objects
= Chats, video conferencing

o Situated learning = Remote/virtual laboratories

= Simulators (e.g., medicine)

© Go-Lab Project - Global Online Science Labs for Inquiry Learning at School
Co-funded by EU (7t Framework Programme)
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GO-LAB Is there a “best of both worlds”?

o Students learning in a sequence (parallel or sequential) of
simulation and real laboratory outperform the simulation
and/or laboratory

— Zacharia & Anderson, 2003

— Zacharia, 2007

— Jaakkola & Nurmi, 2008

— Zacharia, Olympiou, & Papaevripidou, 2008
— Jaakkola, Nurmi, & Veermans, 2011

— Zacharia & de Jong, submitted
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intermediate level vocational engineering train'ing
boys; age 16-22 year (M =19,17; SD = 1,39)
High prevalence of dyslexia (34,9%)
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GO-LAB

e Post-test:

— Total score

(p < .01; Cohen’s d = 0,98)

Results
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Traditional Virtual Lab
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for their students

© Go-Lab Project - Global Online Science Labs for Inquiry Learning at School
Co-funded by EU (7t Framework Programme)


http://go-lab-project.eu/online-labs
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Type

Virtual Lab (14)

Remote Lab (7}

Database (6}

Electronics (2}

Environmental Science (2)

Mathematics (2)

Multiple (2)

ER

Astrophysics (1)

Electromagnetism (1)
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© Go-Lab Project - Global Online Science Labs for Inquiry Learning at School
Co-funded by EU (7t Framework Programme)

Environmental Sciences (1)



http://go-lab-project.eu/online-labs
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German Teachers Programme, 26-31 May 2013



