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HOW TO ENGAGE CHILDREN AND YOUTH WITH SCIENCE?
NEW SOLUTIONS AND PEDAGOGICAL INNOVATIONS 

FOR SCIENCE EDUCATION 
FROM EARLY CHILDHOOD EDUCATION INTO UNIVERSITIES
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CONTAINS OF MY TALK

1) OUR MODEL TO PROMOTE SCIENCE 
EDUCATION

2) SOME EXAMPLES OF THE 
ACTIVITIES:

 LUMA SUOMI AND LUMATIKKA PROGRAM FOR 
TEACHERS

 FAMILY SCIENCE EDUCATION
 COLLABORATIVE COURSES FOR HIGH SCHOOL 

STUDENTS 
 SCIENCE LABS AS A LEARNING ENVIRONMENT 
 DOCTORAL STUDENTS AS ACTIVE 

AMBASSADORS IN SCIENCE EDUCATION
 CLIMATE CHANGE EDUCATION
 INTERNATIONAL StarT PROGRAM
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YEAR 2018

Maija Akselas’ background info

 Director of Science Education Centre, University of 
Helsinki

 Director of national LUMA Centre Finland
 50 % of working time in science education and 50 

% in teacher education
 Over 35 years in science education
 Over 350 publications in science education
 A member of Finnish UNESCO group

A photo: The oldest LUMA lab, ChemistryLab Gadolin –research and development centre-
at the Faculty of Science, University of Helsinki since 2008.   

New solutions and pedagogical
innovations collaboratively through

the newest research

Kids and youth –future makers- at the heart

 Promoting education from 6 experiences: 
(i) researcher in science (at the beginning of career) 

 (ii) 6 years math and science teacher
at snior high school

(iii) 22 years teacher educator (math and 
science teacher program) and 
researcher in University of Helsinki

(iv) about 30 years in-service training
(v) 15 years LUMA and science education

work beside my job in teacher education
(iv) mom of two children (adults) Motto: ”Together

we are more”
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1. Central Finland LUMA Centre (University of Jyväskylä)

2. LUMA Centre Aalto (Aalto University)

3. LUMA Centre Lapland (University of Lapland)

4. LUMA Centre of Central Ostrobothnia (Kokkola University Centre Chydenius)

5. LUMA Centre of Ostrobothnia (University of Vaasa)

6. LUMA Centre of Southwestern Finland (University of Turku)

7. LUMA Centre of the University of Eastern Finland

8. Science Education Centre at the University of Helsinki –
COORDINATION

9. LUMA Centre of the University of Oulu

10. LUMA Centre Päijät-Häme (Lahti University Campus)

11. LUMA Centre Saimaa (Lappeenranta University of Technology)

12. LUMA Centre Åbo Akademi (Åbo Akademi University)

13. Tampere LUMATE Centre (University of Tampere)
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LUMA CENTRE FINLAND

LUMA MOTTO: TOGETHER WE ARE MORE!

 OVER 1 MILLION 
PARTICIPANTS 2014-18

 40 DIFFERENT FORMS 
OF ACTIVITIES

 ABOUT 100 ”LUMA-
WORKERS” (mostly beside

of the job in teacher
education)

for promoting math, science and technology education (since year 2013)



THE SIGNING CEREMONY ON 10TH OF OCTOBER,2017, 
BEIJING NORMAL UNIVERSITY 

Director Yun Wang, LUMA China Centre, BNU
Director Maija Aksela, LUMA Centre Finland, 
University of Helsinki

LUMA CENTRE CHINA



A NEW BOOK:

NOWADAYS 
SCIENCE EDUCATION IS 

PROMOTED AT THE 
UNIVERSITY IN DIFFERENT 

FACULTIES AND 
INSTITUTES. THE 

OPERATIONS ARE A PART OF 
TEACHING, RESEARCH AND 
SOCIETAL COLLABORATION.

MAKERS OF THE FUTURE AT THE HEART:
COMPREHENSION AND JOY OF SUCCESS FOR ALL!

15TH 
ANNIVERSARY 
OF OUR CENTRE 
IN YEAR 2018

UNIVERSITY 
OF HELSINKI: 

E.G. ARTS, MEDICINE, 
SCIENCE

https://www.luma.fi/en/news/2018/02/26/new-book-in%c2%adtro%c2%adduces-research-based-sci%c2%adence-edu%c2%adca%c2%adtion-and-the-best-solu%c2%adtions-in-uni%c2%adversity-of-hel%c2%adsinki/
https://www.luma.fi/en/news/2018/02/26/new-book-in%c2%adtro%c2%adduces-research-based-sci%c2%adence-edu%c2%adca%c2%adtion-and-the-best-solu%c2%adtions-in-uni%c2%adversity-of-hel%c2%adsinki/


SCIENCE EDUCATION IS DEFINED AS THE 
STRENGTHENING OF SCIENTIFIC KNOWHOW AS 
IT COVERS ALL FIELDS OF SCIENCE 
(MINISTRY OF EDUCATION AND CULTURE, 2014).

THE AIMS OF SCIENCE EDUCATION 

1) TO INSPIRE CHILDREN AND YOUTH –MAKERS OF 
FUTURE –TOWARDS STUDYING SCIENCE, ALSO 
TOGETHER WITH THEIR CLOSE RELATIVES AND VARIOUS 
COLLABORATIVE PARTNERS. 

2) TO SUPPORT CURRENT AND FUTURE TEACHERS’ 
IMPORTANT LIFE-LONG LEARNING FROM EARLY 
CHILDHOOD EDUCATION TO UNIVERSITIES

3) TO DEVELOP NEW SOLUTIONS AND PEDAGOGICAL 
INNOVATIONS INTO EDUCATION, COLLABORATIVELY 

AND BASED ON RESEARCH.

BOTH GIRLS AND BOYS



Collaborative and engaging science 
education operates like a learning
community, where every participant
(children, youth, instructions, researchers, 
teachers, future teachers, families, 
grandparents etc.) learns from one another
through versatile interaction, wondering and 
working together.

MOST POPULAR ACTIVITIES OF OUR SCIENCE EDUCATION CENTRE
1) hands-on study visits to different SCIENCE LABS operating in diffent faculties (6 labs), 2) science clubs, 3) 
science camps, 4) science adventures, 5) science birthdays, 6) science theme-days, 7) national and 
international StarT, 8) as well as virtual services.

Our research questions, e.g. What do children and youth –
the makers of the future—think of the science, making science, 
the job of scientist and different research topics (including
climate change, artifical intelligence)? What interests them? 
How to best confort different aged and different level
children and youth’s competences? 



SCHOOLS
KINDERGARTENS

TEACHERS,
CHILDREN, 

PUPILS, STUDENTS
FAMILIES

MINISTRY OF 
EDUCATION

BUSINESS 
SECTOR 

MUSEUMS
ASSOCIATIONS: 

E.G. OAJ

MEDIA

RESEARCHERS

SCIENCE
CENTRES

NATIONAL 
BOARD OF 

EDUCATION

THE FINNISH MODEL:

COLLABORATION IS A KEY FOR SUCCESS

INTERNATIONAL
COLLABORATION

RESEARCH
STUDENTS

TEACHER 
EDUCATORS

UNIVERSITY

LIBRARIES

PARENTS, 
GRANDPARENTS 

ETC.

SUPPORTING 
NATIONAL 

CURRICULUM 
and FUTURE 

CURRICULUM

A NEW PROJECT:
DOCTORAL STUDENTS

AS ACTIVE AMBASSADORS



A SLIDE FROM NATIONAL BOARD OF EDUCATION



PRE-SERVICE TEACHER TRAINING

IN-SERVICE TEACHER TRAINING

SUPPORTING TEACHERS’ 
LIFE-LONG LEARNING

INTEGRATING FORMAL, NON-FORMAL AND 
INFORMAL LEARNING

EG. 
ACTIVITIES
AS A PART OF 

SPECIAL 
COURSES FOR 

FUTURE 
TEACHERS IN 

MATH AND 
SCIENCE 

EDUCATION 
IN FACULTY OF 

SCIENCE & 
THESIS DONE
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37
DEVELOPMENT 

PROJECTS AND IN-
SERVICE TRAINING

GOING ON 
WITH 120 SCHOOLS 

(6 TO 16 YEARS OLD)

MATHEMATICS
(e.g. creative problem solving;playful learning)

SCIENCE AND ENVIRONMENT  
(e.g. good questions, JIPPO program )

TECHNOLOGY EDUCATION 
(e.g. programming, robotics)

LUMA SUOMI PROGRAMME 
FOR YEARS 2014-19  

(RESOURCES from the Ministry of Education and Culture)

 THE 
NEWEST
RESEARCH
USED

SUPPORTING 
NEW 

CURRICULUM
FRAMEWORK

13 MOOCS    
FOR 

TEACHERS
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LUMATIKKA  
in-service training in math

Funded by National 
Board of Education

7 Collaborative
MOOCs for 
teachers

HOW TO ACTIVATE 
STUDENTS’ THINKING? 
 MATH AND ART
 MATH AND MOTION
 MATH AND PROJECT-

BASED LEARNING etc.



FAMILY SCIENCE EDUCATION

 SCIENCE CAMPS AND CLUBS (VIRTUAL)
 BIRTHDAY PARTIES
 SCIENCE THEME-DAYS

A RESEARCH AND DEVELOPMENT PROJECT: 
SCIENCE CAMPS WITH GRANDPARENTS IN 

SUMMER 2019

FROM EARLY CHILDHOOD

HOW CAN PARENTS AND OTHER CLOSE PEOPLE 
PROMOTE THE COMPETENCES AND INTERESTS 
OF CHILDREN, BOTH GIRLS AND BOYS?



A research and development project
(started year 2013): 
Science clubs for 3 to 6 years old kids and 
their parents.



COLLABORATIVE COURSES FOR 
STUDENTS AT SENIOR HIGH 

SCHOOL LEVEL

FUTURE TEACHERS AND DOCTORAL 
STUDENTS AS ACTIVE AMBASSADORS 

DURING THE COURSES

 GLOBAL CHALLENGES
 HEALTH AND WELL-BEING 
 MATH AND COMPUTER SCIENCE
 CHEMISTRY AND BIOLOGY LABS



6 SCIENCE LABS 
AT UNIVERSITY OF HELSINKI

math, biosciences, computer science, 
chemistry, physics and geography



FOUR ROLES OF 
THE SCIENCE LABS

 A VISITING CENTRE FOR SCHOOLS BY SUPPORTING 
CURRICULUM  (UNIVERSITY CLOSER TO FUTURE MAKERS)

 A RESEARCH AND DEVELOPMENT CENTRE FOR
NEW PEDAGOGICAL INNOVATIONS (e.g. thesis and
publications)

 A TRAINING CENTRE FOR FUTURE TEACHERS AND
TEACHERS AT VARIOUS SCHOOL LEVELS

 A COLLABORATION CENTRE WITH INDUSTRY, 
SCIENTISTS AND OTHER PARTNERS (E.G. MEDIA)



• Study visits
– Laboratory activities

– Molecular modeling

– Scientist meetings
– Department and campus tours

• Science clubs

• Science camps

• Birthday parties

• Science fairs

• In-service training

• Pre-service training

• Material development

• Material lending

• Webinars

• Academic research

• Founded v. 2008

• Collaboration between 

– University of Helsinki

– Finnish chemistry industry

– Pedagogical institutions

• Coordinated by Centre for chemistry 
education (Kemma)

• Over 50 000 and 2000 groups

• All school levels – free of charge

• Supporting Finnish national curriculum

The oldest SCIENCE LAB: 

CHEMISTRYLAB GADOLIN

AS A PART OF TEACHER 
EDUCATION: 

FUTURE TEACHERS 
GUIDING GROUPS



Nov, 2013 20

COLLABORATION 
WITH 

BUSINESS

http://www.oph.fi/
http://fi.vwr.com/app/Home


12.3.2019
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NEW SOLUTIONS AND PEDAGOGICAL 
INNOVATIONS FOR CHEMISTRY EDUCATION 

THROUGH RESEARCH

COLLABORATIVE 
SCIENCE EDUCATION 

AT THE UNIVERSITY OF 
HELSINKI 

CHEMISTRYLAB GADOLIN 
– A SCIENCE LAB AS AN 

INSPIRING ENVIRONMENT 
FOR LEARNING, 

DEVELOPMENT AND 
RESEARCH SINCE 2008

CHEMISTRYLAB GADOLIN AS 

AN EXAMPLE OF NON-FORMAL 
LEARNING ENVIRONMENT AT THE 

UNIVERSITY

SEE MORE: https://www.helsinki.fi/en/science-
education/chemistrylab-gadolin
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COLLABORATIVE DESIGN-BASED RESEARCH AS A TOOL 
FOR PEDAGOGICAL INNOVATIONS 

TOGETHER WITH TEACHERS

THEORETICAL PROBLEM             
ANALYSIS

EMPIRICAL PROBLEM 
ANALYSIS

GOALS FOR THE ACTIVITY

A PILOT MODEL AND TESTING IT
(AN ITERATIVE DESIGN CYCLE) 

e.g. AT SPECIAL LUMA LABS IN 
UNIVERSITiES OR SCHOOLS

RESULTS

PEDAGOGICAL 
INNOVATION(S) 

SCIENTIFIC 
PAPERS

TEACHER 
EDUCATION

-SCIENCE
-LEARNING

NEEDS

e.g. Edelson, 2002; Aksela, 2019

NATIONAL 
CURRICULUM

A NEW WAY TO EDUCATE 
RESEARCH-ORIENTED 

AND REFLECTIVE 
TEACHERS FOR FUTURE

E.G. MOOCS

E.G. SURVEY FROM 
TEACHERS’ VIEWS 



STUDENTS’ QUESTIONS 
AND ACTIONS 

 What type of questions do students ask about 
sustainable development (e.g. climate change)? 

 What type of actions do students take to make the 
world a better place? 

What type of expectations do students have for non-
formal education with a context of sustainable 
development?

How can students’ needs and expectations be met 
through non-formal education?

CLIMATE CHANGE 
EDUCATION PROGRAM: 

e.g. Tolppanen & Aksela, 2018

https://www.tandfonline.com/doi/abs/10.1080/00958964.2017.1417816


INTERNATIONAL  MOOCs and 
VIRTUAL CONFERENCES:

 A COURSE ”SUSTAINABILITY ENERGY” FOR YOUTH AROUND 
THE WORLD

 A COURSE FOR TEACHERS  (SAME TOPIC IN THE EDUCATION 
CONTEXT)

 GLOBAL TEACHER’S CLIMATE CHANGE FORUM 2016 

& 2019

THE RESEARCH RESULTS APPLIED TO



See more from LUMA News

http://www.luma.fi/news/4617/luma-newsletter-september-2016


INTERNATIONAL PROJECT StarT

www.start.luma.fi/en/

StarT: every child and youth can be a star 
through Teamwork

StarT Edugo
virtual clubs for 
children and 
youth

7 MAIN 
THEMES

GLOBAL BEST 
AWARD 2018: STEM 

EUROPE

A VIDEO

Learning through sharing

OVER 40 COUNTRIES 
PARTICIPATED 

WELCOME ALL COUNTRIES!

https://start.luma.fi/en/about-start/what-is-start/


Science education at University of Helsinki: 
https://www.helsinki.fi/en/science-education

ALL SCIENCES, e.g. 
arts, medicine, law, 
agriculture, science 

MORE INFORMATION:

Also multidisciplinary topics: e.g. 
sustainablity (from the strategy of 
the university)

https://www.helsinki.fi/en/science-education


FIRST BLOG in English: Research on Science 
Education Supporting the Makers of the Future

NEW

The next blog: How to promote math education?

https://blogs.helsinki.fi/makersofthefuture/2019/03/12/research-on-science-education-supporting-the-makers-of-the-future/


LUMA News: https://www.luma.fi/en/news

National LUMA News:
Math, science and technology

education
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Student-centered, societally-oriented 
and collaborative chemistry teacher 

education within learning 
communities has a  central role for ESD 

and
a brighter future for the upcoming 

generations. 

SKILLFUL TEACHERS ARE IN  
THE KEY ROLE FOR  CREATING 

THE BETTER WORLD

THANK YOU FOR 
YOUR ATTENTION!

KIDS & YOUTH

TOGETHER WE ARE MORE!

Maija.aksela@helsinki.fi


