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Viikki Teacher Training School of 
Helsinki University
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950 pupils and 
students

Primary school
Lower and Upper 
secondary
schools

100 teachers

250 student
teachers
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• Is one of the oldest schools in Finland. Founded in 1869.
• Since 1924 it has been training future teachers, and in 1969 the 

school became co-educational. 
• In 1974 it became part of the teacher training unit of the 

Department of Education of the University of Helsinki, and along 
with that role, the school has also provided further education for in-
service teachers.

• The school consists of the 9-year comprehensive school (ages 6 to 
15), primary school and lower secondary school levels (Basic 
Education), and the upper secondary school (ages 16 to 18). 

• Pupils (ca 940), teachers (ca 100) and teacher trainees (ca 250) 
from the pre-school level to the upper secondary school level now 
operate in the same school building.

• The school also emphasises the importance of experimentation and 
research in a natural school context. 

• Our school participates in many local, national and international 
projects in general and teacher education.
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Viikki Teacher Training School 
of University of Helsinki
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Teacher training at the university level
- history

• In Finland
• The training of subject 

teachers has been conducted 
at the university level since the 
early 19th century . 

• The training of class teachers 
(primary) was transferred over 
to be carried out by universities 
in the early 1970s.

• The training of kindergarten 
teachers in universities began 
in 1995. 
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Research-based Teacher
Education

• Every teacher in Finland has a masters’ degree as a 
minimum requirement. Teacher training is organized
in a unique way in eight universities in different parts
of Finland.

• Universities have their autonomy but they have
something in common: Every student teacher
attends a teaching practice in the University Teacher
Training School (TTS).

• The TTSs that belong to the faculties of education of 
the universities play a central role in the training of 
prospective teachers.
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Pedagogical choices… 
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The whole picture of Chemistry
education
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MarvinSketch -pages
https://peda.net/p/myllyviita/marvinsketch tai http://bit.ly/marvinsketch

https://peda.net/p/myllyviita/marvinsketch
http://bit.ly/marvinsketch
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Spectroscopy –pages (Chem2)
https://peda.net/p/myllyviita/spektroskopia

https://peda.net/p/myllyviita/spektroskopia
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Modeling in Chemistry

Animations, simulations …
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Modeling and animations
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ChemSenseAnimator

Avogadro, ChemSketch, 
MarvinSketch, MolView (online)
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“A model is a readily perceptible entity by means of which 
the abstractions of a theory may be brought to bear on 
some aspects of the world-as-experienced in an attempt to 
understand it.” (Gilbert). There are two types of models: 

• mental models
• Mental models are representations that we build in 

order to explain or predict a situation, they are often 
“forerunners of misconceptions” (Kind, 2004). Mental 
models are created in the moment when they are 
needed and are then discarded when they are no 
longer needed.

• material models.
• Material models are expressed mental models (Gilbert 

et al., 2000) that are built to communicate with other 
individuals. Material models can be symbolic, 
experimental, or iconic.
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Modeling – theoretical and 
research approaches
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• The use of modern computer-based molecular modelling 
has proven to be highly productive in chemical 
research (Justi & Gilbert, 2002). 

• Computer-based molecular modelling opens various 
possibilities for teaching chemistry (Aksela & Lundell, 
2008). Barak and Dori (2005) found that using 
computer-based models helped promote students’ 
understanding of chemistry at four levels: the 
macroscopic, microscopic, symbolic and chemical 
process levels. 

• They also found that computer based visual models 
helped students understand chemical concepts, 
theories, and molecular structures.

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Modeling – theoretical and 
research approaches
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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 15

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/
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Molview

Suitable for secondary education (lower and upper)
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Molview.org -ohjelma
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Select the element or the ready
made structure

CHOOSE

https://youtu.be/sUlEsncsQeQ

Press 
this
buttom
first
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Different menus

Trash – Erase - Undo/redo –
Choose – Color - CH-bonds –
Focus – Clean and 2D  3D

Different bonds
Stuctures
Charge

Elements



www.helsinki.fi/yliopisto

IBUPRO-seach
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MOLVIEW –different
representations
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Proteins
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Electron Density
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• Covalent bonding between unlike atoms results in 
unequal sharing of the electrons.
• One atom pulls the electrons in the bond closer to its 

side.
• One end of the bond has larger electron density than 

the other.
• The result is a polar covalent bond.

• Bond polarity
• The end with the larger electron density gets a partial 

negative charge.
• The end that is electron deficient gets a partial 

positive charge.

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Polar Covalent Bonding  weak 
bonds
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Using 3D-modeling programs –
Polarity - Electronegativity

Ethane Ethanol Ethanal Ethan acid

Methane Tetracloromethane
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Bond angles

https://youtu.be/ZN75lKSsBFc
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Ionic
strucures
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MarvinSketch

bit.ly/marvinsketch
(MarvinSketch –pages, in Finnish)
https://peda.net/yhdistykset/maol-

ry/koulutus/dmfjk2l/materiaalit/kk/työpaja-2
(MAOL - ICT –training pages)
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https://t.co/UDF7QqjUjt
https://peda.net/yhdistykset/maol-ry/koulutus/dmfjk2l/materiaalit/kk/ty%C3%B6paja-2
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Marvin-
Sketch
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Skeletal formula or full structural
formula?

9.1.2020Ari Myllyviita 30

THIS OR THIS
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STAGE 1: Carbon labels or not?

• Skeletal or
structural formula

• Do we show 
CARBONS or not

9.1.2020Ari Myllyviita 31

NOT THIS
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STAGE 2: ”Implicit Hydrogens”only
with Hetero-atoms

• ”Implicit
Hydrogens”only
with Hetero-
atoms (functional
groups)

9.1.2020Ari Myllyviita 32
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STAGE 3: If you want a full
stucture

• Stuctural
formula: 
”Carbon labels” 
ALWAYS 
(Preferences -
choise). AND

• Structure-menu 
Add Explicit
Hydrogens

9.1.2020Ari Myllyviita 33
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MarvinSketch generates name for  
molecules

• How we teach
naming after this? 
Why?

• MarvinSketch
creates the names
(IUPAC and Trivial 
names) and also
creates the 
stucture from the 
name

9.1.2020Ari Myllyviita 34
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Lone Pairs (electrons)

9.1.2020Ari Myllyviita 35

CHOOSE
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Lone Pair as line

9.1.2020Ari Myllyviita 36

CHOOSE
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MarvinSketch and 3D
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Ctrl+shift+M = MarvinSpace



Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Angels of 
three atoms
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Explaining electron
dencity
(this we can see by
special microscope)
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See the molecular
structure inside 
”the cloud of 
electrons”)
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See the influence
of differences in 
electronegativity


A polar molecule
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Simulations, Animations
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ChemSense Animator
https://chemsense.sri.com/download/

https://chemsense.sri.com/download/
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Show also mistakes and 
misundestandinds

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita
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Home page: www.myllyviita.fi

http://www.myllyviita.fi/
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Ari Myllyviita
ari.myllyviita@viikinnormaalikoulu.fi

www.myllyviita.fi

mailto:ari.myllyviita@viikinnormaalikoulu.fi
http://www.myllyviita.fi/

	3D Modeling �in Chemistry Education
	Dia numero 2
	Viikki Teacher Training School of Helsinki University
	Viikki Teacher Training School of University of Helsinki
	Teacher training at the university level�- history
	Research-based Teacher Education
	Pedagogical choices… 
	The whole picture of Chemistry education
	MarvinSketch -pages
	Spectroscopy –pages (Chem2)
	Modeling in Chemistry
	Modeling and animations
	Modeling – theoretical and research approaches
	Modeling – theoretical and research approaches
	Dia numero 15
	Molview
	Molview.org -ohjelma
	Select the element or the ready made structure
	Different menus
	Dia numero 20
	MOLVIEW –different representations
	Proteins
	Electron Density
	Polar Covalent Bonding  weak bonds
	Using 3D-modeling programs – Polarity - Electronegativity 
	Bond angles
	Ionic strucures
	MarvinSketch
	Marvin-�Sketch
	Skeletal formula or full structural formula?
	STAGE 1: Carbon labels or not?
	STAGE 2: ”Implicit Hydrogens”only with Hetero-atoms
	STAGE 3: If you want a full stucture  
	MarvinSketch generates name for  molecules
	Lone Pairs (electrons)
	Lone Pair as line
	MarvinSketch and 3D
	Ctrl+shift+M = MarvinSpace
	Dia numero 39
	Dia numero 40
	Dia numero 41
	Dia numero 42
	Simulations, Animations
	ChemSense Animator�https://chemsense.sri.com/download/ �
	Dia numero 45
	Show also mistakes and misundestandinds
	Dia numero 47
	Ari Myllyviita�ari.myllyviita@viikinnormaalikoulu.fi�www.myllyviita.fi

