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Teachers @ CERN 



Students @ CERN 

http://vimeo.com/61190450


What’s up @ CERN? 

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  

• 2150 participants from 76 countries 

• 86% from 20 member states (1747) 

• 14% from 56 non-member states 

• Lectures, visits, hands-on activities, 
knowledge sharing and networking  

• All materials and archived video 
recordings are publicly available 

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

• All workshops are validated internally 

• Selected workshops are Pathway 
validated 

 

 

 



  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) 



  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 
o Towards the student 

o Towards the subject 

o Towards the learning process 

→ But 
o Requires preparation 

o Requires confidence to allow students to explore 

 

 

 



  Five Features of Inquiry Learning & Teaching 

Ask 

Investigate 

Co-create Discuss 

Reflect 

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

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

iii. Students gather evidence from 
observations and clarify concepts 
and explanations. 

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

v. Students reflect on what they have 
learned and how they have learned it. 
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  From Telescopes to Accelerators 

15 partners 
9 countries 



   e-Infrastructures 

Particle Physics 
 
 
 
 
 
 
 

Astronomy 
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LHC CMS ATLAS 

Gaia The Faulkes Telescope The Liverpool Telescope 



   e-Science Applications 

Particle Physics 
 
 
 
 
 
 
 

Astronomy 
 
 
 
 
 

w
w

w
.d

is
co

ve
rt

h
ec

o
sm

o
s.

e
u

 

LTImage Sun for All SalsaJ 

HYPATIA MINERVA AMELIA 

http://hypatia.phys.uoa.gr/applet/


  Where to find interesting stuff? 

http://microcosm.web.cern.ch/microcosm/P10/german/welcome.html 



  Discover the COSMOS Portal 

http://portal.discoverthecosmos.eu/ 
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http://portal.discoverthecosmos.eu/


We need engaging science instruction 



o Constructive (inquiry) learning 

 

 

 

o Collaborative learning  

 

 

o Situated learning 

 

Attractive science instruction 

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

 Computer simulations/games 

 Virtual laboratories 

 Modeling (design) environments 

 

 Shared objects 

 Chats, video conferencing 

 

 Remote/virtual laboratories 

 Simulators (e.g., medicine) 



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 



Example study 

 

• Participants: 

• Vocational education 

• n = 43 

• intermediate level vocational engineering training 

• boys; age 16-22 year (M = 19,17; SD = 1,39) 

• High prevalence of dyslexia (34,9%) 



Traditional = 

Simulation = 

Method 

Traditional 

instruction 

Traditional 

instruction 

Virtual lab-based 

inquiry learning 

Extra (traditional) 

instruction 

+ 

+ 



Results 

 

• Post-test: 

– Total score 
 

 

 
 

 (p < .01; Cohen’s d = 0,98) 

Traditional Virtual Lab 



o For students 

 Go-Lab organizes the work according to an inquiry 
cycle 

 Go-Lab offers (adaptive) guidance specific for each 
phase 

 
o For teachers 

 A searchable database of on-line labs 
 (Limited) authoring facilities to adapt the guidance 

for their students 

What Go-Lab offers 

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

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


What Go-Lab offers 

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

 

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


Thank you! 
 

angelos.alexopoulos@cern.ch 
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