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• Finnish (teacher) education - Research-based 

(teacher) education

• Future trends in science education – with ICT

• CCCC, SOFT

• Pedagogy and ICT

• Different views

• DEMO

Content of the lecture
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Finnish education and teacher 

education – ”principles”

more ... less ...
professionalism – bureaucracy

clear, shared and long term vision 

based on research outcomes and

brainstorming

– ad hoc ideas coming from the 

politicians

decentralization, decision making,

assessment and quality culture at the 

local level 

– standardization,

inspection, testing and 

heavy quality control

trust based responsibility (self-

evaluations, listening of  students and 

municipality people / parents voice)

– test and inspection based 

accountability

collaboration, networking and 

partnerships

– competition and rankings
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• CCCC – Curate – Customize –
Create – Collaborate

• Curate, social curation, social 
bookmarking: Yahoo –Delicious 
(former del.icio.us, 2005 → YAHOO) 
– Scoop.it – Pinterest

• Customize, editable e-books, open 
learning objects

• Create, develope your skills, 
innovate and do interventions

• Collaborate, community of practices 
CoP, mentoring, Facebook-groups

Future trends in science education

– with ICT (for teachers)

• SOFT – Share – Open –
Free – Trust

• Share, sharing, shared 
knowledge, 

• Open, openness, open 
documents

• Free, free materials, free 
environments, PLE personal 
learning environments (vs. 
LMS, learning management 
systems)

• Trust, in teachers we trust 
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Scoop.it
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Pinterest
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Process from paper text books to e-

books – It is a process and sometimes

painful one

Ready
made web-
materials –
web pages

PDF-versions
or similar 
formats of 
paperback 
books

First
e-books:

Multimedia, 
hypermedia are
used (animations, 
videos, 
hyperlinks)

Editable e-books:

Teachers can
customize e-books for 
their own purpose and 
suitable for their
teaching, include own
materials etc.

You can find Web-materials in a very wide

range, the use is based on pedagogical

choices. 

Who is making this choice if not you? 

Are the learning materials part

of learning environment

or not?

Teachers autonomy:

Privilege to choose the 

text book? 7
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Theory of Learning Objects

1) LO as beginning of the 

learning process
LO

2) LO as a target of studying

LO

3) Learning Tools – Mind tools, Guiding the learning 

process
LO a) Contextual learning tools

b) Context free tools

4) Editable LO:s – editable webpages, e-books 

LO

Silander & Koli, 2003, Modified by AMy
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Compare editable book and 

tradional text book

Tradional text book

• Bookwriter desides what 

you have for students

• Printed (or PDF-format) 

cannot be revised easily

• Heavy to carry (if you have 

for example 4-5 books + 

practise books)

• Can’t follow the studying 

process

Editable e-book

• Teacher can edit the book 

to follow his/her ideas

• e-Writer can make changes 

and easily revised e-book

• You carry only your laptop, 

or you can read it with 

mobile phone

• Companied with the virtual 

learning environment

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita
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Electronic books – in lower and 

upper secondary school
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• New pedagogical approaches, like Individual 

learning / studying paths, Flipped classroom / 

learning or Scientific practices

• Projects, like UMI-Sci-Ed, EL-STEM or PIRE

• Researchs, DBR – Desing Based Research, Self 

case study (personal development)

Create – Innovate, make

interventions, create new …  

Second Life

Augmented reality

– Virtual reality

Vernier – LoggerPro

Databases - SDBS
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Collaborate - Facebook-group of 

Chemistry teachers

977 members

Teachers

Officials

Researchers

Bookwriters
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Sharing – Teacher´s blogs

www.myllyviita.fi/kemia
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Pedagogy and ICT



Learning by using ICT and 

cognitive tools

Concept Maps

Virtual lecture

Creating

animations

Using simulations

3D-modeling
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Chemistry and physics – teaching

and learning – pedagogical choices
P

e
d

a
g

o
g

ic
a
l t

o
o

ls Modeling

Simulation

Visualization

Concepts 
(language of 
chemistry)

Experimental -
measuring

Inquire based 
learning

C
o
g

n
it
iv

e
to

o
ls Scaffolding the 

learning 
process 
(concept maps)

Documentation 
(reports, 
posters)

Virtual learning 
environments M

e
ta

c
o
g
n
it
iv

e
to

o
ls Reflection (blog 

pedagogy)

Self evaluation 
(assessment)

Peer evaluation

Planning tools
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Pedagogical point of view
1. Modeling, animations, 

visualization
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Modeling and simulations –

pedagogical point of view

ChemSenseAnimator
Avogadro, ChemSketch, MarvinSketch
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3D-Modeling programs

• Modeling program

• Spartan, HyperChem

• Free: ChemSketch, ArgusLab, 

Symyx Draw, Avogadro, MarvinSketch

• http://pelu.jns.fi/iroi/kem/rakennus/ (online-program)

17.3.2013 Kemian ryhmäohjaus - Ari Myllyviita
19

www.wavefun.com  (Spartan)

www.hyper.com  (Hyperchem) 

www.acdlabs.com  (ChemSketch)

www.arguslab.com  (ArgusLab)

http://pelu.jns.fi/iroi/kem/rakennus/
http://jmol.sourceforge.net/


www.helsinki.fi/yliopisto

Using 3D-modeling programs –

Electronegativity? 

Ethane Ethanol Ethanal Ethan acid

Methane Tetracloromethane
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Lower secondary school and 

1.course in upper secondary school

molview.org
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Upper secondary school and the

Matriculation tests

MarvinSketch
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PhET-animations and amination tools
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http://chemsense.sri.com/

http://chemsense.sri.com/classroom/inaction.html

http://chemsense.sri.com/
http://chemsense.sri.com/classroom/inaction.html
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ChemSense Animator
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Pedagogical point of view
2. Experimental work with ICT-

tools
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Example: Titration curves
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Some videos: How to use ICT-

programs, here TINspire
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Some videos: How to use ICT-

programs, here LoggerPro
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Some videos: How to use ICT-

programs, here GeoGebra
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Pedagogical point of view
3. New approaches: Flipped

learning



www.helsinki.fi/yliopisto

Flipped classroom – basics

• Flipped or inverted classroom
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New pedagogical approaches

compared

Marika Toivola & Harry Silfverberg: Flipped learning -

A theoretical point of view
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Opetus.tv and Flipped classroom

-pedagogic

Finnish

Chan 

Academy
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Virtual lecture about fuels (KE3)



www.helsinki.fi/yliopisto

Pedagogical point of view
4. Cognitive tools
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Concept map program –

CmapTools
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Concept Map - Example
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• How and why metall conduct electricity? And 

have higher melting points?

• What is electricity?

• How we could build a model to explain this?

Developing and using models

Electron ocean / cloud / clue
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Pedagogical point of view
5. Documentation
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• Work reports

(Microsoft Office)

• Essays

• Posters

(PowerPoint)

Documentation (in every course)
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Pedagogical point of view
6. Virtual learning environments
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Periodic Table – ptable.com



www.helsinki.fi/yliopisto

DataBase – Spectral DB
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Microsoft Teams (for Education)
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DEMO

Experimental work

combined with electronics

and programming
(IoT, SciEd)
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• Is the water dirty, drinkable? 

• Even if it look like clean and pure

DEMO – from UMI-Sci-Ed -

project
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• Why do Gecko lizard stick to the 

window or wall? See explanation

• Why metalls conduct electricity 

and sugar or salt don´t? And why 

water don´t conduct electricity (so 

well) but water with salt do?

• Why different elements and 

compounds has different melting 

and boiling points?

Asking questions and defining problems
DRIVING QUESTIONS (Chem):
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Contact information:
Ari Myllyviita

ari.myllyviita@helsinki.fi

Internet: www.myllyviita.fi

Twitter: myllyviita

Skype: myllyviita

mailto:Ari.myllyviita@helsinki.fi
http://www.myllyviita.fi/

