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● Independent institution affiliated with the 
Danish Ministry of Children and Education

● App. 70 FTE
● 33/67 public/private funding

Strategic approach:
1. Support and inspire teachers
2. Capacity building
3. Finding and sharing knowledge
4. Supporting talents

København

About Astra*

Vejle

Sorø



Mission and vision

Astra’s vision is:

● All children should acquire strong motivation and competences in STEM so they can 
contribute to society in a critical and creative way

● More children should choose STEM in education and work

Astras mission is to:

Be a nationwide facilitator for initiatives to strengthen children’s competences within science and 
to recruit more young people to STEM



Main activities

● The Big Bang annual Teacher Conference (1800 teachers)
● Development of new materials
● Science Week
● The Mass Experiment (Citizen Science)
● Strategic capacity building in networks
● Cooperation with municipalities and regions
● Camps for 3.000 talented students each year
● Young scientists competition (100 finalists)
● Publications and evaluations
● National survey of children and young people’s Science Capital

Big Bang



National science 
education strategy
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Proces - broad involvement
2016-2027



Strategy 
group
31 participants
Organisations representing 
students, teachers and leaders 
from: preschool, primary & 
secondary school, vocational 
education, higher education, 
teachers education

Labour market organizations 
encompassing both employers 
and workers

Others: Foundations, experts, 
practitioners

Strategigruppens medlemmer 
Parter på de forskellige uddannelsesområder: 

• KL • Danske Regioner • FOA • BUPL • FOLA • DLF • BKF • 
Skolelederforeningen • Skole og Forældre • Danske 
Skoleelever • DGS • Uddannelsesforbundet 7 • GL • 
Erhvervsskolernes Elevorganisation • SOSU-skolerne og 
Landbrugsskolerne • VUC-lederforening • Danske 
Gymnasier • Danske Erhvervsskoler • Danske 
Erhvervsakademier • Danske Professionshøjskoler • Danske 
Universiteter • 

Arbejdsmarkedsorganisationer 
• IDA • Dansk Metal • DI • Dansk Erhverv • IT-Branchen • 
FRI – foreningen af rådgivende ingeniører • LO • DA • 

Øvrige 
• ATV (Akademiet for de Tekniske Videnskaber) • Faglige 
eksperter (10) • Faglige praktikere (tre
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1. Strengthened and 
coherent 
professionalism in the 
education chain

2. Competence 
development in the 
context of didactic 
research

3. Anchoring and 
coordination of the 
science efforts



National science 
education strategy
2018-2024

● 5 scientists
● Ministry
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The strategy’s objectives 

1. More children and young people should become interested in science 
subjects in primary and lower secondary school and choose scientific 
subjects in upper secondary (gymnasium) and vocational STEM training.

2. More children and young people should excel in scientific subjects and 
vocational STEM programmes.
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A National STEM-strategy 
provides a common direction

• Schools
• Municipalities and regions
• Teacher training
• Universities
• Organizations
• Foundations



Recommendation #1

Involve a broad representation of 
organizations from education, 

business and interest groups in 
formulating a national STEM strategy
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The ABC of 
Natural Science
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Objective

To formulate 10 fundamental insights that all children and 
young people should be familiar with

To create a better coherence in children and young people’s 
understanding of science
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naturvidenskabensabc.dk

https://naturvidenskabensabc.dk/
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Progression
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Teaching 
materials
• Videos with scientists and businesses
• Teachers manuals
• Student exercises

To all educational levels 

Activities from 25 different organisations



Recommendation #2

Engage teachers at all levels in 
translating the ABC into effective 

teaching
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The situation in 
Denmark



PISA 2018 - Natural science



PISA 2018 - Mathematics



*Det nationale naturfagscenter

Increase in enrolment in STEM i 2023

2019 (pre-covid) 2022 2023 change 2022-23

STEM 15.448 14.467 15.251 6%

It 6.473 6.326 6.951 10%

Engineering 6.006 5.893 6.225 6%



Efforts to get more young people to choose STEM-education



Collaboration between schools 
and businesses



Pilot 
programme on 
technological 
literacy in 
folkeskolen



Science Capital 
survey



Survey of Science 
Capital in Denmark



Baseline report findings

● Only a small variation in science capital - highest in tech gymnasium
● Boys and girls have almost equal science capital
● More boys than girls have a strong science identity
● Traditional teaching dominates - limited time for student investigations
● Family plays an important role
● Students find it difficult to connect science to their everyday life
● There is a great potential in bridging the gap between school 

and everyday life



Recommendation #3

Conduct a study of Swedish student’s 
Science Capital, to gain insight into 

how more pupils can envision 
themselves in the field of STEM
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Thank you
dsa@astra.dk



*Det nationale naturfagscenter

Links
Reports:
National naturvidenskabsstrategi. Regeringen, 2018
Sammenfatning af udfordringer. Astra, 2017
Sammen om naturvidenskab. Anbefalinger til en national strategi for de 
naturvidenskabelige fag, Astra 2017
Naturvidenskabens ABC, Andersen, A.C. (red.) 2020, Børne- og 
Undervisningsministeriet
Principles and big Ideas of Science Education. Harlan, W., 2010
Børn og unges science-kapital i Danmark, VIVE, 2023

Websites and organizations:
Astra.dk
Naturvidenskabens ABC - Progressions, films and teaching materials
Naturvidenskabernes Hus - Collaboration between schools and businesses
NCUM - National center for Mathematics education

https://www.regeringen.dk/media/5007/national-naturvidenskabsstrategi_endelig.pdf
https://astra.dk/vidensressourcer/sammenfatning-af-udfordringer/
https://astra.dk/vidensressourcer/sammen-om-naturvidenskab/
https://naturvidenskabensabc.dk/om-naturvidenskabens-abc/
https://www.ase.org.uk/bigideas
https://astra.dk/boern-og-unges-science-kapital-i-danmark/
https://astra.dk/
https://naturvidenskabensabc.dk/
https://nvhus.dk/
https://matematikdidaktik.dk/
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Why do we need a STEM 
strategy 
–and what is it?

Näringslivets skolforum, 3 oktober 2023



What does a STEM 
strategy include?

One way to visualize which components 
are included in a STEM strategy is the 
"House of STEM"
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Basic knowledge such as 
mathematics and science

Socio-emotional abilities such as 
persistence and curiosity

Professional skills in 
technology such as 
coding, design and 
construction

Cognitive 
abilities such as 
critical thinking 
and creativity

Improve career advice



What’s it all about: 
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Enhanced engagement in school mathematics and science, including baseline 
competency and advanced performance (for all social groups, and girls)

Transition to higher education science, technology, engineering and 
mathematics (STEM) including advanced STEM research and development 

STEM jobs

Industry innovation and growth



Choose technology, and keep studying
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Choosing technology



Females are still 
under-
represented in 
STEM 
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High technology

Ever increasing need for STEM-skills in all 
sectors

Serie 1 Serie 2 Serie 3

% of employees in different sectors with at least ISCED 5-8.  Source: Eurostat HTEC_EMP_NISCED2

Technology 
education



Percentage of employees in high-tech sectors with at least ISCED 5-8

Increased share of engineers in Sweden - top in Northern Europe

Technology jobs



7 STEM Policy Objectives
C O M P A R A T O R S  T Y P I C A L L Y  H A V E  O V E R A R C H I N G  S T E M  P O L I C Y  T E X T S

M A N Y  O F  T H E S E  P O L I C I E S  H A V E  C O M M O N  P O L I C Y  O B J E C T I V E S

Increase interest in 
science

I N T E R E S T

Increase research 
excellence & innovation 

R E S E A R C H  &  I N N O V A T I O N

Increase participation 
and performance in 

higher education STEM 

P A R T I C I P A T I O N  &  
P E R F O R M A N C E

M E E T  I N D U S T R Y  N E E D S

Meet industry demand for 
STEM knowledge and skills  Increase participation & 

performance in school 
mathematics and 

science

P A R T I C I P A T I O N  &  
P E R F O R M A N C E

Enable research on 
grand challenges & 
national priorities 

G R A N D  C H A L L E N G E S

Increase scientific 
literacy and digital skills 

capability

S C I E N T I F I C  L I T E R A C Y
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• In what ways can school mathematics and science curriculum, and teaching methods (’pedagogy’) be 
improved?

• How can school mathematics and science teacher shortages be addressed, and teacher education 
improved?

• What efforts are required to help students (from all backgrounds) transition successfully to, and graduate 
from science, technology, engineering and mathematics (STEM) fields?

• What efforts are required for more people to choose to work in STEM?

A Swedish STEM strategy - a common level of ambition and 
direction




