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Kids-and youth —future makers- at the heart
\V ~

== New solutions and pedagogical

innovations collaboratively through __
I = the newest research

- \

Q

Q

Q

| S — T

» : é{ Q
‘a

Q

Q

.,
> =
.—“~‘ & =3 - 1\

“eem—y -

Motto:
"Together
we are
more”

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

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 and its’ researcj
Over 35 years in science education
Over 350 publications in science education
A member of Finnish UNESCO group
I ke Y S [
Promoting education from 6 experiences:
(i) researcher in science (at the beginning of career)
(ii) 6 years math and science teacher
at senior high school
(iii) 23 years teacher educator (math and
science teacher program) and
researcher in University of Helsinki
(iv) about 30 years in-service training
(v) 16 years LUMA and science education
work beside my job in teacher education
(iv) mom for two children (adults) and happy grandmother

l
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ENJOY OF ALL
SCIENCES

FAMILY SCIENCE
EDUCATION
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THE MAIN AIM OF-OUR CENTRE

To engage children and young people —both girls and boys- from SNug
age 3 to 19 in science at all levels AND teachers’ in life-long | q.& -
professional development. e
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Education developed in partnership

"TOGETHER WE ARE MORE!” (LUMA MOTTO)

National

" Local authorities Teachers’ union
authorities

Social partners

Relevant
stakeholders

Research
institutions

Pupils and students

This slide partly from National Board of
Education

T



OUR LUMA MODEL:
COLLABORATION IS A KEY FOR SUCCESS

SCHOOLS
UNIVERSITY KINDERGARTENS
e rocs | campeansins
CHILDREN,
STUDENTS PUPILS, STUDENTS ETC.
TEACHER FAMILIES 1
EDUCATORS MINISTRY OF
RESEARCHERS EDUCATION SUPPORTING
NATIONAL NATIONAL
INTERNATIONAL / BOARD OF CURRICULUM
COLLABORATION EDIA LIBRARIES EDUCATION and FUTURE
> CURRICULUM
AssOCIATIONs: | MYSEUMS /™ BUSINESS
A NEW PROJECT E.G. OAJ SCIENCE SECTOR
DOCTORAL STUDENTS CENTJR S
AS ACTIVE AMBASSADORS "
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The background of the LUMA Centre

Year 2001: The NEW Unit of Chemistry
Teacher Education Unit

KEMMA resource centre for supporting
collaboration between the department of
chemistry, schools and industry

LEARNING
THROUGH
SHARING!

<

TO PROMOTE
COLLABORATION
BETWEEN
UNIVERSITY,
SCHOOLS AND
INDUSTRY

Year 2003: THE FIRST LUMA CENTRE AT
UNIVERSITY OF HELSINKI

) LUMA CENTRE FINLAND
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The background of the LUMA Centre

Years 2004-2013 12 other LUMA Centres
Into the 10 other universities

Year 2008: The first LUMA lab:
ChemistryLab Gadolin to Dept. ff

. Year 2017:
Chemistry (later on other LUMA labs) cf.ﬁ; Centre, #gkm,

\ ‘ China

Year 2013-: National LUMA Centre Finland
http://WWW-Iuma -fi _ ) LUMA CENTRE FINLAND
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The Unit of Chemistry Teacher Edu: X [ee
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THE UNIT

Department of Chemlstry

':1/ blogs.helsinki.fi/kem-ope/en/

HOMEPAGE OTHER ACTIVITIES ~ STAFF BACHELOR'S DEGREE STAGE MASTER’'S DEGREE STAGE POSTGRADUATE EDUCATION

d 200 students (major or minor in chemistry) annually

O 8 special courses in chemistry education UUSIMMAT BLOGITEKSTIT
d a post graduate program (12 dissertations in
Chemistry education) ChemistryLab Gadolin - 10 year anniversary book
b - 2.10.2018

The Unit of Chemistry Teacher Education
21.12.2016

A Gift to honor the 15th anniversary of our unit: New
ideas for chemistry education and teacher training

21 12 20164


https://blogs.helsinki.fi/kem-ope/en/

% Matematiikan, fysiikan ja kemi- X [ias

é“ C ® & https://www.helsinki fi/fi/opiskelijaksi/koulutusohjelmat/matematiikan-fysiikan-ja-kemian-opettajan-kanc e oY iIN D =

‘ MATEMATIIKAN, FYSIIKAN JA KEMIAN OPETTAJAN KANDI- JA MAISTERIOHJELMA HELSINGIN YLIOPISTO

A  AJANKOHTAISTA OPISKELU URA TUTKIMUS YHTEYSTIEDOT Q

> AJAN KANDI-JA
ﬁv ; _. ,; ‘ A% N % \.‘ s \,/ k

Hakuohjeet QRS ' A | \

55 A NEW MATH PHYSICS AND CHEMISTRY TEACHER
~ < #f EDUCATION PROGRAM SINCE 2017:

https://www.helsinki.fi/fi/opiskelijaksi/ koulutusohielmat/matema
tiikan-fysiikan-ja-kemian-opettajan-kandi-ja-maisteriohjelma
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Maailma tarvitsee asiantuntevia opettajia!

Matematiikka ja luonnontieteet ovat nykymaailmassa keskeisella sijalla mm. ihmiskunnan globaalien ongelmien ratkaisemisessa.
Aineenopettajana paaset tekemaan antoisaa tyota lasten ja nuorten parissa. Tyossasi avaat oppilaillesi ovia uusiin maailmoihin ja autat
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CONTENTS OF B.SC.PROGRAM
IN CHEMISTRY EDUCATION

Subject Studies (BSc level)

a MFK-201 ICT in Education II, 4 ECTS

d MFK-201E Molecular Modelling, 1 ECTS

A MFK-201F Report, 2 ECTS

O MFK-K202 Chemistry and Environment, 5 ECTS

d MFK-K203 Essential Concepts and Phenomena in Chemistry Education, 5
ECTS

d MFK-K204 Inquiry-based Chemistry Education, 5 ECTS

O MFK-K205 Sustainable Chemistry, 5 ECTS

d MFK-K206 Nature of Chemistry, 5 ECTS

O MFK-K299 Bachelor Thesis, 6 ECTS

\ ) LUMA CENTRE FINLAND
S



CONTENTS OF B.SC. PROGRAM IN CHEMISTRY

General Studies (BSc level)

KEK401 Bachelor Thesis Seminar, 1 ECTS

MFK-402 Science Education, 5 ECTS

MFK-404 Mathematics and Science in Society, 5 ECTS

MFK-406 Vocational Portfolio, 5 ECTS

MFK-407 Introduction to Mathematics, Physics and Chemistry
Teaching, 2 ECTS

MFK-408 ICT in Education I, 4 ECTS

\ ) LUMA CENTRE FINLAND
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CONTENTS OF B.SC. PROGRAM IN CHEMISTRY

General Studies (BSc level)

KEK401 Bachelor Thesis Seminar, 1 ECTS

MFK-402 Science Education, 5 ECTS

MFK-404 Mathematics and Science in Society, 5 ECTS

MFK-406 Vocational Portfolio, 5 ECTS

MFK-407 Introduction to Mathematics, Physics and Chemistry
Teaching, 2 ECTS

MFK-408 ICT in Education I, 4 ECTS
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CONTENTS OF M.Sc. PROGRAM IN CHEMISTRY

Advanced Studies (Master’s level)

MFK-K301 Research-based Chemistry Education, 5 ECTS
MFK-K302 Models and Visualisation in Chemistry Education,
5ECTS

MFK-K303 Sustainable Development in Education, 5 ECTS
MFK-K304 Diversity in Chemistry education, 5 ECTS
MFK-K399 Master’s Thesis, 30 ECTS

MFK-398A Research Methods in Education, 2 ECTS
MFK-398B Master’s Thesis Seminar, 3 ECTS

MFK-301 Nature of Science, 5 ECTS

MFK-411, Practical Work in Chemical Science Education, 5
ECTS

\ ; LUMA CENTRE FINLAND
S
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LUMA CENTRE FINLAND " rimarawrs2ossss

O 40 DIFFERENT FORMS

for promoting math, science and technology education (since year 2013) OF ACTIVITIES
1. Central Finland LUMA Centre (University of Jyvaskyld) d cv?:leleg :ﬁ:::ﬁ'beside
2. LUMA Centre Aalto (Aalto University) } of the job in teacher
3. LUMA Centre Lapland (University of Lapland) education)
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) P OULD
7. LUMA Centre of the University of Eastern Finland KOKKOLA
8. Science Education Centre at the University of Helsinki — 4
COORDINATION VAASA & ! )
9. LUMA Centre of the University of Oulu JYVASKYLA 2. JOENSUU
10. LUMA Centre Paijat-Hame (Lahti University Campus) 1
11. LUMA Centre Saimaa (Lappeenranta University of Technology) TAMPERE ;3
12. LUMA Centre Abo Akademi (Abo Akademi University) TURKU LAIHOTI 1| APPEENRANTA
13. Tampere LUMATE Centre (University of Tampere) 612

2 8 HELSINKI
LUMA MOTTO: TOGETHER WE ARE MORE! ESPOO RE FINLAND
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'LUMA CHINA CENTRE
g BNU OPENED IN 2017
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_@ki Director Yun Wang, LUMA China Centre,A
>~ Beijing Normal University
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SCIENTISTS AND OTHER SPECIALISTS PEET L T
in universities and industry

d SC|ent|sts from different faculties of the unlver5|ty

and industry are participating on collaboration (e.g. as roles .

models, supervisors of students thesis, writing publications...) =

4 @ W - \

U Future scientists as role models are participating as
part of their studies, too.

\> gl

U The research-based new solutions and pedogogical innovations designed
are based on the main strategy fields in research of the university (e.g. =
sustainbilitity, digitalization, health and well-being...) supporting future

curriculum.,
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E.G. ARTS, MEDICINE,
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New Solutions and
Pedagogical Innovations
for Teaching from Early

Childhood Education *

to Universities

MAKERS OF THE FUTURE AT THE HEART:
" COMPREHENSION AND JOY OF SUCCESS FOR
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COLLABORATIVE DESIGN-BASED RESEARCH AS A TOOL
FOR PEDAGOGICAL INNOVATIONS
TOGETHER WITH TEACHERS

‘ ‘ TEACHERS' VIEWS
-SCIENCE NATIONAL
NEEDS
"LEARNING GOALS FOR THE ACTIVITY CURRICULUM

» 2

A NEW WAY TO EDUCATE A PILOT MODEL AND TESTING IT
RESEARCH-ORIENTED (AN ITERATIVE DESIGN CYCLE)

AND REFLECTIVE e.g. AT SPECIAL LUMA LABS IN
TEACHERS FOR FUTURE UNIVERSITIES OR SCHOOLS
RESULTS
e.g. Edelson, 2002; Aksela, 2019 SCIENTIFIC
‘ m PAPERS

TEACHER
—U EDUCATION E©- MO0 @




COLLABORATIVE COURSES FOR
STUDENTS AT SENIOR HIGH
SCHOOL LEVEL

O GLOBAL CHALLENGES

O HEALTH AND WELL-BEING

O MATH AND COMPUTER SCIENCE
O CHEMISTRY AND BIOLOGY LABS

FUTURE TEACHERS AND DOCTORAL
STUDENTS AS ACTIVE AMBASSADORS
DURING THE COURSES
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Custom Search
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Home LUMA News LUMA Events v Aboutus v

NEW

New international course for high ——
school students to develop solutions to STk i Bk

June 3 @ 09:00-17:00

global challenges Ao

April 16,2019

Upcoming Events

International LUMAT Symposium: Research and Prac
in Math, Science and Technology Education 2019

June 5- June 6

Jyvaskyla
Finland

View More...




5 LUMA LABS IN
FINLAND:

6 SCIENCE LABS
AT UNIVERSITY OF HELSINKI ‘

math, biosciences, computer science,
chemistry, physics and geography
i .. \~ S ~ e

, ‘ 4




FOUR ROLES OF
THE SCIENCE LABS

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

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

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

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

\ ) LUMA CENTRE FINLAND
N—
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The oldest SCIENCE LAB:

i ~ ° Birthday parties = P

 Science fairs . el

* In-service training

* Over 50 000 and 2000 groups Pre-service training

Material development

Supporting Finnish national curriculum Material lending

Webinars

R Academic research
Study visits
— Laboratory activities
— Molecular modeling

— Scientist meetings
— Department and campus tours

Science clubs
Science camps
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http://www.oph.fi/
http://fi.vwr.com/app/Home

LUMATIKKA
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In-service

Funded by National

Board of Education

HOW TO ACTIVATE
STUDENTS’ THINKING?

O MATH AND ART

d MATH AND MOTION

d MATH AND PROJECT-

BASED LEARNING etc.

LUMA CENTRE FINLAND



Funded by Ministry of Education and Culture

LUMA2020 — -
DEVELOPMENT |
PROGRAM ‘LUMA’ s

2019-2020

U LUMA CENTRE FINLAND
21/10/2019 http://2020.luma.fi #luma2020 32



http://2020.luma.fi/

37

* DEVELOPMENT
" PROJECTS AND IN-

SERVICE TRAINING
GOING ON

Q THE OMATHEMATICS

M., (e.g. creative problem solving;playful learning)

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

NEW AJTECHNOLOGY EDUCATION 13 MOOCS

: : FOR

R AMEWORK (e.g. programming, robotics) CEACHERS

LUMA SUOMI PROGRAMME
FOR YEARS 2014-19 o
(RESOURCES from the Ministry of Education and Culture) ¢ ) LUMA CENTRE FINLAND
33 p—
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@ © https://moochelsinki.fi/course/view.php?id=186 P~ O © Course:Teachers' Climate Ch.. | |

)

My Courses

CONTENTS Q
Welcome to Teachers' Climate Change Forum MOOC 4. Climate, society and culture \
1. Tuning into the topic 5. Group assignment ;
2. Climate Now 6. TCCF Materialbank
3. Sustainability and Education - /
¢

—¢ Create a new section ( «) Course Dashboard o

Welcome to Teachers' Climate Chanee Forum
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Collaboration with Business
PRE-SERVICE AND IN-SERVICE EDUCATION
TOGETHER

| - - - a - = A Ll 1/./ ' |
J A1t is carried out in collaboration with the industry and schools through the course g
called Math and Science in Society (LUMA)
77  Students, a company and a school (two teachers from the school) in each
team
A project work with Industry Companies: designing a collaboration model for
the school close to it

MOOC Course: How to make
- collaboration with companies?

o L i
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#
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~" ' Kousa, Aksela & Ferck-Savec, 2018 oy ||
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WELCOME ALL COUNTRIES! www.start.luma.fi/en/

Learning through sharing 7 MAIN

THEMES
INTERNATIONAL PROJECT StarT

GLOBAL BEST A VIDEO
AWARD 2018: STEM
EUROPE StarT Edugo

virtual clubs for
children and
youth

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

‘ , LUMA CENTRE FINLAND C’ LUMA CENTRE FINLAND

~


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

Participate in our online courses:

1. Introduction to project-based learning through
StarT

Entirely self-paced and free. An overlook on PBL and tips *
for carrying out StarT projects.

2. Project-based learning and the theory behind it —
create your own project!

Begins in November. Participants will design or refine
their own project-based unit during the course.

Register now!

https://start.luma.fi/en/online-
Cou rseSl JIMA CENTRE FINLAND
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" MORE INFORMATION

' ALL SCIENCES, e.g.
1N arts, medicine, law,
A agriculture, science

Al Itidiscipli topics: e.q.
For children, young people and the whole-family, enthusiasm for learning and hobby of the sfgtg}ﬂ;'gﬁ&p('?@% tﬁglcsiraie%y of

sciences. For teachers, new pedago&cal ‘solutions astooI sand support for training. the university)

Science educatlon at

University of Helsinki:
https://www.helsinki.fi/en/science-
educaﬁon



https://www.helsinki.fi/en/science-education
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it il sl LUMA News: https://www.luma.fi/en/news

Upcoming Events

National LUMA News:
LUMA News Math, science and technology

ed ucation LINKS - Learning through innovation and networking

. ) STEM, Final Conference
LUMA News is dedicated to mathematics, science and tecnnology eaucation news rrom riniana

to all international audiences. The webzine highlights themes, innovations and research as well
as interesting events within the field.

June 3 @ 09:00 - 17:00

Helsinki
Finland

LUMA SANOMAT, www.luma.fi

International LUMAT Symposium: Research and Prac|
in Math, Science and Technology Education 2019

June 5- June 6

Jyvaskyla
Finland

View More...

StarT Competition

Teachers' Climate Change Forum: Materials and new



LEARNING
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TOGETHER WE ‘
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