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Why is MetodeLab?

What is MetodeLab
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Science in Danish Schools

‘Science’ is a small – and a large - school subject
•Small in numbers of lessons (1-2 pr. Week)
•Large in terms of the scope of the curriculum 

Science teachers lack scientific skills. 
•In 2008 only 30% of the science teacher (grade 1 to 
grade 6) had any formal science education

The Danish society is aware of the decreasing 
interest in science among young people and 
launches various projects and education programs
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How it is done?
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Is MetodeLab effective? 
The Danish National Evaluation Institute sums up in the evaluation report: 

•“The evaluation shows two finding. 
The first one is a very positive evaluation of the course, which according to 
the participating teachers has given new insights and inspiration. 

•The second is that even though the teacher a positive they express some 
concern in regards of implementing the concepts from MetodeLab”

•
•The publications from MetodeLab have been implemented in the curriculum 
in Danish science teacher education

•We lack a survey on how it influence the students 



Why the emphasis on the 
scientific methods ?



Science and practical 
work in Danish schools



The 4 “Central knowledge and skill areas” in Science grade 1-6
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The 4 “Central knowledge and skill areas” in Science grade 1-6
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External transpositionExternal transposition

Internal transpositionInternal transposition

Natural Sciences Natural Sciences 

Knowledge to be taughtKnowledge to be taught

Taught knowledgeTaught knowledge

Chevallard in Windsløv 2006

Didactical transposition

Activities with 
biological/physic/chemist 

content
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Scientific knowledge 
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and scientific methods 

Practical work with learning 
objectives within the science content 
of science and the nature of science

Practical work with learning 
objectives within the science content 
of science and the nature of science



The Nature of Science consists of those seldom-
taught but very important features of working 
science, e.g., its realm and limits, its levels of 
uncertainty, its biases, its social aspects, and the 
reasons for its reliability

Millar in Tougaard (2011)

Learning science is learning to talk science 
Lemke (1990)
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The Nature of Science



Scientific literacy is to…
• understand experiment and reasoning as well as basic scientific facts 

and their meaning

• ask, find, or determine answers to questions derived from curiosity 
about everyday experiences

• describe, explain, and predict natural phenomena

• read with understanding articles about science in the popular press 
and to engage in social conversation about the validity of the 
conclusions

• identify scientific issues underlying national and local decisions and 
express positions that are scientifically and technologically informed

• evaluate the quality of scientific information on the basis of its source 
and the methods used to generate it

• pose and evaluate arguments based on evidence and to apply 
conclusions from such arguments appropriately



• Science is important for economical reasons: We as society 
need scientists

• Science is important for practical reasons: One meets 
challenges every day that demand scientific knowledge and 
skills

• Science is important for democratic reasons: As citizen you 
are supposed to make decisions for your life, involving 
scientific knowledge and skills

• Science is important for cultural reasons : Science is a major 
part of our culture and forms part of the decision-making in 
society
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Sjøbergs four reasons for 
teaching Science in schools

Sjøberg in Tougaar



So, how shall we regard 
practical work in schools?

domain of 
objects and 
observables

domain of 
ideas

practical work

The central aim of science is to explain the observed behaviour of 
the material world.

Millar 2011



Practical activities is traditionally 
divided in three main groups 

A. Scientific knowledge

to help students develop their knowledge of the natural world and their 
understanding of some of the main ideas, theories and models that science 
uses to explain it

B. Practical skills

to help students learn how to use a piece of scientific apparatus or to follow 
a standard practical procedure

C. Scientific enquiry

to develop students’ understanding of the scientific approach to enquiry and 
their competence in using it in practice
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Type A:
Scientific knowledge
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Practical skills
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Do students develop understanding 
of the nature of science from 
‘ordinary’ practical work?

Students are unlikely to develop an understanding of key aspects
of the nature of science “solely through learning about the 
content of science or its processes … a concerted effect on the 
part of science educators and teachers to explicitly guide learners 
in their attempts to develop proper understandings of the nature
of the scientific enterprise is essential.”

(Lederman & Abd-el-Khalick, 1998: 83)



The pupil as scientist?

“The young child is often thought of as a little scientist exploring 
the world and discovering the principles of its operation.  We often 
forget that while the scientist is working on the border of human 
knowledge and is finding out things that nobody yet knows, the 
child is finding out precisely what everybody already knows.”

(Newman, 1982: 26)



Learning science and 
learning about science

“at the school level, … the acquisition of scientific knowledge is 
inescapably tinged with dogmatism.

… it is difficult to see how both objectives, an understanding of the 
mature concepts and theories of science and an understanding of 
the processes by which scientific knowledge grows, can be 
achieved simultaneously. … The problem of reconciling these 
objectives in school science teaching has been considerably 
underestimated.”

(Layton, 1973: 176-7)
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We need to set learning
objectives found both in the 
scientific content and the 
scientific methods



Teacher’s objectives
what the students are meant to learn

Task specification
what the students are meant to do

Classroom actions
what the students actually do

Learning outcomes
what the students actually learn

Millar in Tougaard (2011)
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