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What is science? 

• Explanations of the material world 

• Based on observation and testing of theories 
against nature (facts, hypotheses, laws, 
theories) 

 

• Importance historically 

• Importance in a modern society 
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Why does science matter? 

• Science for all 

– Scientific literacy important in a democracy 

 

• Science for future scientists 

– Important for EU – economic growth, 
competition, prosperity 



Why Science? 
By James Trefil 

Why scientific literacy is 
important in a modern 
democracy? 
 
What types of 
understanding to citizens 
need in science? 



What about Stem Cells? 



http://stemcells.nih.gov/info/basics 
 

http://stemcells.nih.gov/info/basics


Stem cells 

• As cells in an embryo divide, they become 
specialized and are no longer able to turn into 
any kind of adult cell 

• Up to about 8 cell divisions, cells do retain the 
ability to develop into any adult cell, and 
hence are called stem cells 

• The most promising way to obtain stem cells is 
to harvest them from an embryo, killing the 
embryo in the process 



Scientific literacy 

 

Scientific literacy is a matrix of knowledge 
needed to understand enough about the 
physical universe to deal with issues that 
come across our horizon, in the news or 
elsewhere.  



Recruitment and 
interest in S&T: A 
prime political 
concern for 
Europe and 
(most) OECD 
Countries… 
 



It can be argued that science education in 

schools lives in a world of its own. It seems 

unsophisticated because it is unable to 

compete with advances within the scientific 

fields. It is abstract because it is trying to put 

forward fundamental ideas, most of which  

were developed in the 19th century, without  

sufficient experimental, observational and  

interpretational background…. 



…without showing sufficient understanding of 
their implications, and without giving students 
the opportunity of a cumulative development 
of understantding and interest. It is heavily iin 
danger of being excessively factual because of 
the explosion in scientific knowledge and the 
“adding-on” of topics to an already excessive 
content base.  

 

Europe needs more scientists, 2004 
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Background for the report 

• Decline in student interest in science, math 
and technology in Europe 

• Modest improvements in Europe despite 
numerous projects 

• Future of SMT important in Europe 



Recommendations 

• Science education must be improved at 

 all levels  
• The introduction of inquiry based approaches 
 in schools should actively be promoted 

• Specific attention should be given to raising the 
participationof girls in key school science 
subjects 

 
 



Inquiry Based Science Teaching 

The intentional process of: 

• diagnosing problems,  

• critiquing experiments,  

• distinguishing alternatives,  

• planning investigations,  

• researching conjectures,  

• searching for information,  

• constructing models,  

• debating with peers,  

• forming coherent arguments 
Linn, Davis and Bell 2004 

 

 



Science Education in Europe 

 

A report to the Nuffield Foundation 

Jonathan Osborne & Justin Dillon 

 

• http://www.nuffieldfoundation.org/fileLibrary
/pdf/Sci_Ed_in_Europe_Report_Final.pdf 

 

 

http://www.nuffieldfoundation.org/fileLibrary/pdf/Sci_Ed_in_Europe_Report_Final.pdf
http://www.nuffieldfoundation.org/fileLibrary/pdf/Sci_Ed_in_Europe_Report_Final.pdf


Science Education in Europe 

• Leading science educators from across Europe 
gathered to discuss the state of science 
education in the EU 

• Four central themes 

– Teacher supply, training and teacher retention 

– Pedagogy 

– Curriculum 

– Assessment 



Questions Asked 

• What are the major issues confronting formal 
secondary science education? 

• What evidence is there? 

• Is the situation common throughout Europe or 
is there variation? 



The State of Science Education in 
Europe 

• Relevance is lacking 

• Reforms in Pedagogy needed 

• Girls less interested than boys with fewer 
choosing careers in physical science and 
engineering 

• Reforms in curriculum needed (more human 
content) 



Recommendation 1 

• The primary goal of science education across 
the EU should be to educate students both 
about the major explanations of the material 
world that science offers and about the way 
science works. Science courses whose basic 
aim is to provide a foundational education for 
future scientists and engineers should be 
optional. 



Recommendation 2 
More attempts at innovative curricula and ways 

of organizing the teaching of science that 
address the issue of low student motivation 
are required. These innovations need to be 
evaluated. In particular, a physical science 
curriculum that specifically focuses on 
developing an understanding of science in 
contexts that are known to interest girls 
should be developed and trialled within the 
EU. 



Recommendation 3 

• EU countries need to invest in improving the 
human and physical resources available to 
schools for informing students, both about 
careers in science – where the emphasis 
should be on why working in science is an 
important cultural and humanitarian activity – 
and careers from science where the emphasis 
should be on the extensive range of potential 
careers that the study of science affords.  



Recommendation 4 
EU countries should ensure that: 

• Teachers of science of the highest quality are 
provided for students in primary and lower 
secondary school; 

• Emphasis in science before 14 should be on 
engaging students with science and scientific 
phenomena. Evidence suggests that this is 
best achieved through opportunities for 
extended investigative work and “hands-on” 
experimentation and not through a stress on 
the acquisition of canonical concepts. 



Recommendation 5 

Developing and extending the ways in which 
science is taught is essential for improving 
student engagement. Transforming teacher 
practice across the EU is a long-term project 
and will require significant and sustained 
investment in teacher professional 
development.  



Promoting Scientific Inquiry 



Recommendation 6 

Good quality teachers, with up-to-date 
knowledge and skills, are the foundation of 
any system of formal science education. 
Systems to ensure the recruitment, retention 
and continuous professional training of such 
individuals must be a policy in Europe.  



Can ICT contribute to ways of 
teaching science well?  
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Why ICT in Science Teaching? 

• Direct link between current science and school 
science (access) 

• Animation and simulation helpful for 
understanding complex ideas in science 

• Possibility for virtual experiments 

• Encourages collaboration and communication 

• Motivation – modern youth 

 



Teaching and learning have 
changed! 

• Role of the curriculum  

– Inquiry based learning  

– Learning in real world contexts 

– Learning takes place also outside of the classroom 

• Role of the teacher 

– Assessment ongoing  

• Role of the student 

– Increased collaboration 



Challenges and opportunities 

• Modern kids deserve a modern curriculum 

• Engaging students in the curriculum 

• Seeing new potentials of ICT 

• Developing new forms of assessment 

• Building on “out-of-school” learning 
environments 



Gene technology 
http://genetechnology.viten.no 

 

 1. Review of biological concepts 
2. Application and use of gene technology 
3. Debate 
 

http://genetechnology.viten.no/


Northern lights 

http://northernlights.viten.no 

 

Global warming 

http://globalwarming.viten.no 

 

Gene technology 

http://genetechnology.viten.no 

 

Naturfag.no 

Web site for science teacher resources 

(teaching programs, experiments, videos, 

animations) 

 

 

http://northernlights.viten.no/
http://globalwarming.viten.no/
http://genetechnology.viten.no/
http://naturfag.no/


Year (Launched) Program Student users by  

June 2008 

2002 Radioactivity  

Wolves in Norway  

Cycles of malaria  

Plants in space 

59 369 

17 768  

8 546  

24 356  

2003 Earth processes  

Bears  

Hydrogen as energy source 

31 000 

9 244 

22 056 

2004 Gene technology 

Cloning of plants 

Health up in smoke  

90 182 

11 357 

18 875 

2005 Global warming 

Dinosaurs and fossils 

20 689 

8 557 

2006 Northern lights 17 981 

Total 339 980 

Overview of the available Viten programs and corresponding number of 

registered student users (viten.no) 



Promoting Scientific Inquiry 



www.ils.uio.no/english/rose 



I would like 
to become a 

scientist 



Working with 
something  

I find 
important and 

meaningful 


