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I think the classroom can help. It is up to schools, and to all 

initiatives that can educate, including reliable Internet sites, to 

ensure that young people gradually acquire the correct 

understanding of scientific procedure. A most difficult task, 

because even knowledge transmitted by schools is often deposited 

in the memory like a sequence of miraculous episodes: Madame 

Curie who come home one evening and discovers radioactivity 

thanks to a mark on a sheet of paper, ......Galileo who sees a lamp 

swaying and suddenly discovers everything, even that the world 

rotates… 

 

It is the duty of a man of learning not only to do 

scrupulous research but also to present his knowledge 

effectively. Scientists sometimes still feel it’s not dignified to 

take an interest in popularization, although masters in the field 

include Einstein and Heisenberg.  

 

But if we are to teach a nonmagical view of science, we cannot 

expect it to come from the mass media. The scientific 

community itself must construct it bit by bit in the collective 

awareness, starting with the young.  



Science in the News 

 



 

Voyager Goes Interstellar 

Voyager 1 has entered interstellar space. The NASA spacecraft, which rose from 

Earth on a September morning 36 years ago, has traveled farther than anyone, or 

anything, in history 

http://www.jpl.nasa.gov/interstellarvoyager
http://voyager.jpl.nasa.gov/spacecraft/goldenrec_more.html


 



SuperNova 1987A 

 

http://www.nobelprize.org/nobel_prizes/physics/laureates/2011/ 

 

http://www.wallpapergate.com/data/media/352/Supernova_1987A_001.jpg
http://www.nobelprize.org/nobel_prizes/physics/laureates/2011/


 

http://www.google.gr/url?sa=i&rct=j&q=UDS10Wil&source=images&cd=&cad=rja&docid=LJU6m3H4GD1-yM&tbnid=HMTfsDesE3fmrM:&ved=0CAUQjRw&url=http%3A%2F%2Fannesastronomynews.com%2Ffarthest-type-ia-supernova-so-far-discovered%2F&ei=gJxmUfXZBo2sPYvggHA&bvm=bv.45107431,d.ZWU&psig=AFQjCNFp-FtyeegkzpFaQj8G-0YPAqCNIQ&ust=1365765575758756
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Science in School 
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• In recent times fewer young people seem to be 
interested in science and technical subjects. Why is this?  

• Does the problem lie in wider socio-cultural changes, 
and the ways in which young people in developed 
countries now live and wish to shape their lives? Or is it 
due to failings within science education itself? 
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The ROSE study of students’ 

attitudes to science in 

more than 20 countries has found 

that students’ response to the 

statement ‘I like school science 

better than other subjects’ is 

increasingly negative the more 

developed the country. In short, the 

more advanced a country is, the 

less its young people are interested 

in the study of science. 
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Double Eurobarometer survey 

http://ec.europa.eu/research/rtdinfo/special_euro/index_en.html
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The Rocard Report on Science Education (2007) 

Science Education in Europe:Critical Reflections (J. Osborne, J. Dilon, 2008) 
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As students become absorbed with technology-based games, educators 

grapple with how best to use technology. Immersive simulations represent one 

way in which new media can enhance traditional learning experiences.  

Redefining Science Education 

There is a major mismatch between opportunity 

and action in most education systems today. It 

revolves around what is meant by "science 

education," a term that is incorrectly defined in 

current usage. Rather than learning how to 

think scientifically, students are generally being 

told about science and asked to remember 

facts. This disturbing situation must be 

corrected if science education is to have any 

hope of taking its proper place as an essential 

part of the education of students everywhere.  

 Bruce Alberts, Science, January 2009 

http://www.sciencemag.org/cgi/content/full/323/5913/43  

http://www.sciencemag.org/cgi/content/full/323/5913/43
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Current Trends Science Education 

A reversal of school science-teaching pedagogy from mainly deductive to 

inquiry-based methods provides the means to increase interest in 

science.  

 

Inquiry-based science education (IBSE) has proved its efficacy at both 

primary and secondary levels in increasing children’s and students’ interest and  

Attainments levels while at the same time stimulating teacher motivation. IBSE is 

effective with all kinds of students from the weakest to the most able and is fully 

compatible with the ambition of excellence. Moreover IBSE is beneficial to 

promoting girls’ interest and participation in science activities. Finally, IBSE and 

traditional deductive approaches are not mutually exclusive and they should be 

combined in any science classroom to accommodate different mindsets and age 

group preferences. 



22 

Renewed school’s science-teaching pedagogy based on IBSE 

provides increased opportunities for cooperation between 

actors in the formal and informal arenas. 

 

Due to the nature of its practices, IBSE pedagogy is more likely to 

encourage relationships between the stakeholders of both formal and 

informal education. And it creates opportunities for involving firms, 

scientists, researchers, engineers, universities, local actors such as 

cities, associations, parents and other kinds of local resources. 

 

Current Trends Science Education 
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Current Trends Science Education 

Scientific disciplines in school have to be enlarged.  

 

The introduction of problem oriented fields of studies instead 

Of more traditional disciplines would attract the interest of 

more young people. 
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The role of teachers 

Teachers are key players in the renewal of science 

education. Among other methods, being art of a  

network allows them to improve the quality of their  

teaching and supports their motivation. 

 

Networks can be used as an effective component of 

teachers’ professional development, are complementary to  

more traditional forms of in-service teacher training and  

stimulate morale and motivation. 
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Organising the Educational 

Resources 
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Necessity for a federation 

 of digital resources  





Teaching the Uniform Circular Motion 

A The teacher accesses the COSMOS Portal looking for relevant material 

COSMOS Portal 

I am a Teacher 

from Greece 

looking for Learning activities 

for ages 14-16 

on “Uniform circular motion”  

SEARCH 



B The teacher receives a “learning pathway” suggestion from the system 

  We suggest the following learning pathway: 

 
Uniform Circular Motion  

(Lesson Plan, duration 1h) 

 

Measurement of the Solar Rotation 

(D-Space activity, duration 1h) 

 

Rotation of a spiral galaxy 

(Reading material and FITS images, duration 30 min) 

 

Suggested further reading 

(Collection of links) 

 

The Rotating Quiz 

(On-Line quiz on circular motion, duration 15 min) 

See more Modify Accept 

COSMOS Portal 

 

 

 

 

 



COSMOS Portal 

C The teacher inspects the suggested Learning Objects personalizing the Activity 

 

Measurement of the Solar Rotation  
I. General Information 

Duration for the implementation of the proposed scenario  

Vocabulary relating with the proposed scenario  

Tools and Materials needed for the implementation of the proposed scenario  

Aims and objectives of the proposed activity  

User’s Misconceptions relating to the activity under discussion 

II. Educational Phase 

Stimulation: use of material that prompt to the certain activity proposed by the scenario  

Experimental Activities (Phase 1st and Phase 2nd)  

Observation of the phenomenon/a under study – Discussion depending on the product of that 

observation  

Consolidation through questions, discussion, in class exercises  

Exercises in a form of home assignments relating to the discussed phenomenon  

Questions around the observation, product and relating subjects.  

Rate it Include it Exclude it 



COSMOS Portal 

D The student interacts directly with the portal through structured Learning Objects 

 

The Rotating Quiz 
 

Question 12/20:  

The equatorial perimeter of the Earth is 40.000km and the planet completes a full rotation within 

24h. What is the linear velocity of any point on the equator? 

  

 463 m/s 

  

 872 m/s 

  

 121 m/s 

  

 252 m/s 

  

 400 m/s   

<< >> Rate it 

ILLUSTRATIVE 



 



Organized according to the 

science curriculum 

  

24 categories with overall 424 terms for several science 

subjects (mechanics, astronomy, E/M, waves,…) 



 



  

Discover the COSMOS Portal 

Repository of educational content  
and Learning activities 

HEP and Astronomy Toolboxes  
with eScience applications 



Search for educational material / activities 

92,829 objects of educational content 

620 learning activities 



Search mechanism 
One can search the portal’s educational material by  

classification (scientific area) 



• Top rated, Most popular, Most recent 



• Example search result : Number of 

results, activities titles, language, most 

important metadata, reads, votes, ranking, 

certification 



• Example 

search 

result with 

all details 



Upload educational content / activities 



Metadata of a learning activity (I) 

demonstrator: Galaxy crashes - Galaxy Classification and Formation 



Metadata of a learning activity (II) 

file size 

full metadata record 



Educational Design 

Selected resources 

and tools 

Resources 

Metadata 

model 
Mapping 

Algorithm 

Teacher profiles 



Learning Activities Authoring 

Tools 
 



 



Searching using 

 Big Ideas of Science 
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Following the Inquiry cycle  

 Orientation 

Hypothesis 

Experimentation 

Conclusion 

Orientation 
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How LHC Works? 

 

http://www.youtube.com/watch?v=qQNpucos9wc 

http://www.youtube.com/watch?v=qQNpucos9wc
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Following the Inquiry cycle 

Hypothesis 
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Hypothesis 

Experimentation 

Conclusion 

Orientation 
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58 



Following the Inquiry cycle 

Experimentation 
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Hypothesis 

Experimentation 

Conclusion 

Orientation 
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Conservation of Momentum 
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http://www.sciencemuseum.org.uk/antenna/bigbang/huntforhiggs/index.asp
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The LHC Game 

http://microcosm.web.cern.ch/microcosm/LHCGame/LHCGame.html


Following the Inquiry cycle 

Conclusion 
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Hypothesis 

Experimentation 

Conclusion 

Orientation 
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Following the Inquiry cycle 

Overview 



User Generated Content 
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Modeling  

„Problem solving competence“ in PISA 

Structure model 

• Problem solving process

  

1. understand the problem 

2. characterize the problem 

3. representation of the problem 

4. solving the problem 

5. reflection of the solution 

6. communication of the 

solution  

 

Level model 

• Levels 

III „reflective and 

communicative problem 

solver “ 

II „advanced problem solver“ 

I „beginning problem solver“ 

< I “no problem solver” 
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Structuring Educational Activities 

understanding 

the problem 

characterizing 

the problem 

representing 

the problem 

solving the 

problem 

reflecting on 

the solution 

communicatin

g the solution 

Partial abilities 

understanding 

and 

characterizing 

the Problem 

representing 

the problem 

solving the 

problem 

reflecting and 

communicating 

the solution  

Partial abilities 

Testing 

Construct 

Problem 

solving 

competence 

Theory 

(r = .81 – .92) 

PISA 2006 Koppelt & Tiemann 2008, 2009 
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Building Communities of 

Professional Practitioners 
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Collaborative Learning and 

community development 



Collaborative Learning and 

community development 



  

 

http://www.youtube.com/watch?v=AF99dqI_xok
http://www.osrportal.eu/en/node/94691


Introducing Inquiry Based Activities 

in the Classroom 
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Training seminars 

• Teachers are trained on the use of tools and 

applications that “integrate” High Energy 

Physics, Astronomy and Space to the curriculum 

subjects. 
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MasterClasses and Virtual Visits to CERN 

and IceCube 
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Organise a MasterClass in your School 

• Indicative Programme 

- Lecture on HEP or on Astronomy 

- Real Time connection with ATLAS Control Room 

or with Faulkes Telescopes 

- Workshop (using HYPATIA for data analysis 

from ATLAS or using SalsaJ for data analysis 

from the Telescopes) 

- Discussion- Presentation of Results 



Plan your own Lesson 

• Select the subject 

• Check the connections with the Curriculum 

• Problem Orientation  

• Hypothesis 

• Experimentation 

• Conclusion - Reflection 

 



 

http://www.google.gr/url?sa=i&source=imgres&cd=&cad=rja&docid=zqzERW6yuDXdbM&tbnid=_9706KvEWYv4eM:&ved=0CAwQjRwwAA&url=http%3A%2F%2Faether.lbl.gov%2Feducation.html&ei=CKBmUY2rMMaTOKXmgKAP&psig=AFQjCNFwF1D63Fz49eqzzMYF7GQGomxd8g&ust=1365766536825107
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Our Universe in Scale 

 

Powers of Ten 

http://www.youtube.com/watch?v=0fKBhvDjuy0


Thank you 

Contact: 

Sofoklis A. Sotiriou  

sotiriou@ea.gr 


