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Viikki Teacher Training School of
Helsinki University

950 pupils and
students

Primary school |
Lower and Upper |
secondary
schools

100 teachers

250 student
teachers
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Viikki Teacher Training School
of University of Helsinki

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.



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 @ 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.



Pedagogical choices...
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The whole picture of Chemistry

education
0 Modeling 0 To support - % Reflection
8 Simulations o studying o (blogs, e-
+ _ + (concept > diary) —
8 Visualization G>) maps) > teacher
‘D Concept = Documenting ‘€ ldentity
S (language) U) (work reports, 2 Self-regulation
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MarvinSketch -pages
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2 Peda.net > Kayttajat > E Myllyviita, Ari> d MarvinSketch
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d MarvinSketch

© MarvinSketch MarvinSketch n

Ajankohtaista

MarvinSketchin ominaisuudet
— bit.ly/marvinsketch Twitter-koonti

Ohjeet Téman sivuston tavoitteena on tarjota tukea kemian opettajien MarvinSketch-kayttéonotolle. i tea ashag

. e #marvinsketchsuomi.
) ) . Sivustolta 16ydat mm.
Tutkimus: MarvinSketchin

Twiitteina esim. kuvakaappauksia

kommenttien kera. Kootaan myos

Diasarjat + ohjevideoita aineistoa erilaisista tilanteista, ongelmista,
+ koulutusten aineistoja. ideoista, 16ydyista.

omaksuminen + koulutuskalenterin

ity Sivukartta

Mukavaa harjoittelua. ' )
Q. Hak #marvinsketchsuomi Tweets
Haku

MAOL-koulutussivut: https://peda.net/yhdistykset/maol-ry/koulutus/dmfjk2l/materiaalit/kk

Uutisia
Ylldpitdjat: Ari Myllyviita & Johannes Pernaa

Paivitys 13.10.2017

Koulutuskalenteri

< > Nyt Lokakuu 2018 Ppaiva Viikko | Kuukausi Koulutusta Viikissa
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https://peda.net/p/myllyviita/marvinsketch
http://bit.ly/marvinsketch

Spectroscopy —pages (Chem2)

= Peda.net > Kayttajat > E Myllyviita, Ari > Spektroskopiaa - IR, NMR ja MS

= @ EQ F( g Myllyviita, Ari  Uloskirjautuminen
- l :

P

-

B myliyviita, Ari g -

Arf Myllyviita

I Ryl et o Spektroskopiaa - IR, NMR ja MS (%] <]
Sivut
Spektroskopiaa - IR, NMR ja
Ms Miksi spektroskopiaa? Spektrien lahde
Tuntemattoman Spektroskopia on nykyaikainen laboratoriomenetelms, jolla selvitetaan tuntemattomien aineiden Spektrit on otettu SDBS-tietokannasta.
molekyylin maarittaminen rakenteita, tunnistetaan alkuaineita, varmistetaan reaktioiden tuotteita ja mahdollisesti analysoidaan

Tehtavat - my®s tiettyjen aineiden pitoisuuksia. Spektroskopia perustuu eri aallonpituuksilla olevan sateilyn
Infrapunaspektroskopia (ultravioletti, nakyva valo, infrapuna) vastaanottamiseen tai ldhettamiseen. Molekyyli, atomi tai joku
(IR) rakenneosa vastaanottaa sateilya, esimerkiksi nakyvaa valoa, ja se voidaan mitata. Tai toisessa

tilanteessa molekyyli tai atomi emittoi (Iahettdd) absorboidun (vastaanotetun) aallonpituuden. Tama
Spektritehtavat - NMR- b ¢ ) ( ) P

) voidaan mitata.
spektroskopia

Spektritehtavat - Spektroskopiaa on useita eri lajeja, jotka esitellddn yksityiskohtaisemmin Orbitaali 2 -kirjan luvussa
Massaspektrometria "Aineen rakenteen analyysimentelmat".

Omat linkit

Omat tilaukseni

Atomiabsorptiospektrofotometria - AAS

Arviointihistoria . ) ) o . ) e
Atomiabsorptiospektrofotometriasta on Orbitaali 2 -kirjassa lyhyt esittely. AAS-menetelmaa kaytetaan

Arvioinnit alkuaineiden maarityksessa, mm. pitoisuuksien maarittamiseksi. Ilmié on tuttu liekkikokeiden
Yhteydet yhteydesta.

Viestit
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https://peda.net/p/myllyviita/spektroskopia

Modeling in Chemistry

Animations, simulations ...
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Modeling and animations

kalsiumilla on uloimmalla energiatasollaan kaksi elektronia

Kloorilla on uloimmalla energiatasollaan seitseman elektronia

ChemSenseAnimator

A untitled.cml® - Avogadro = =
File Edit View Build Select Extensions Crystallography Settings Help

Onew fdOpen |fsave ©ciose Eouit | A< lo b R D E L3 N |Tool Settings... | Display Settings...
Draw Settings 2 X S

Element: |Oxygen (8) -
Bond Order: |Single
Adjust Hydrogens

Messages

Avogadro, ChemSketch,
MarvinSketch, MolView (online)



Modeling — theoretical and
research approaches

“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 attemf)t 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.



Modeling — theoretical and
research approaches

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.



3D-Modeling programs

Modeling program

Spartan, HyperChem

Free: ChemSketch, ArgusLab,
Symyx Draw, Avogadro, MarvinSketch

(online-program)

www.wavefun.com (Spartan)
www.hyper.com (Hyperchem)

| www.acdlabs.com (ChemSketch)
www.arguslab.com (ArgusLab)
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http://pelu.jns.fi/iroi/kem/rakennus/
http://jmol.sourceforge.net/

Molview

Suitable for secondary education (lower and upper)
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Molview.org -ohjelma

v MolView v Tools v Model v Protein v Jmol v

@ Mowiew

Close

YouTube Twitter Facebook Google+ Blog

We need your support to create more cool stufft ~ Donate




Select the element or the ready
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Ibuprohm Compound
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Model v Protein v Jmol

MOLVIEW —different 2 Reset

- REPRESENTATION

representations + Balland stic

Stick
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Wireframe

Line
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Gray
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ENGINE
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Jmol

ChemDoodle
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© Load unit cell
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Proteins

Show bio assembly

CHAIN REPRESENTATION

9/ Q Aldolase MolView v Tools v Model v Protein v Jmol v v Ribbon

Cylinder and plate
B-factor tube

C-alpha trace

v Bonds

CHAIN COLOR SCHEME
Secondary structure
Spectrum
Chain
Residue
Polarity

B-factor




Electron Density

9) Q v MolView v Tools v Model v Protein v Jmol v
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= C Jmol v

= o High Quality
- iy Clean
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Polar Covalent Bonding - weak
bonds

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
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.



MYA

Using 3D-modeling programs —
Polarity - Electronegativity

B9 D

Ethane Ethanol Ethanal Ethan acid
Methane Tetracloromethane
HELSINGIN YLIOPISTO
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Bond angles

Jmol v
@ a ~  MoMewv Toolsv Modelv Protein~ Jmol v High Quality
— w4 5 + 07 @ MO v e Clean
= CALCULATIONS
-

\ MEP surface lucent
®) MEP surface opaque
<A> Charge
0 Bond dipoles
g Overall dipole

Energy minimization

0]

S

MEASUREMENT

[¢]

Distance

Angle

Torsion

https://youtu.be/ZN75I1KSsBFc
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Chemical name
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Molecular formula
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Molecular formula
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v Details
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Molecular formula
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v Details
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v Details
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MarvinSketch

bit.ly/marvinsketch
(MarvinSketch —pages, in Finnish)

https://peda.net/yhdistykset/maol-
ry/koulutus/dmfik2l/materiaalit/kk/tyopaja-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

Marvin-
Sketch
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4+ MarvinSketch 17.28
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Skeletal formula or full structural

formula?

H /H
OH ey
THIS )\/ OR THIS N\

/

O—C—H
H/ \C/H

N\

y

OH OH OH



STAGE 1: Carbon labels or not?

Skeletal or
structural formula

Do we show
CARBONS or not

N\

Preferences

MarvinSketch Highlight Valence Errars
Automatic Lone Pair Calculation
Automatic Plus Signs in Single Step Reactions
Validate S-groups at Creation
MarwinView [ ] Highlight Valence Errors
General Settings [ | Show Lone Pair as Line
[] show Charge in Cirde
Carbon Labels (@) Always

() Never

N OT T H I S ﬁ () At Straight Angles and at Implicit H Atoms

Ligand Orders () Always

() Mever

(@) On R-groups with Definitions

Help Contents Restore Defaults K

Cancel



STAGE 2: "Implicit Hydrogens”only
with Hetero-atoms

"Implicit
Hydrogens“only
with Hetero-
atoms (functional

groups)

¢ MarvinSketch 17.28

File Edit View Insert Atorm Bond Structure Calculations Services Help

S =) 8
Ly Mouse mode r D, |200% | g o
Loom Level b
VAR Structure Display b
- Colors #
Ny -
Sterec b
T— = =
Implicit Hydrogens b On All
IIIIIIII FephteDinnlay i ®  (On Hetero and Terminal
T Advanced ; On Hetero
Pages ; Off

M| r 4 =

- "



STAGE 3: If you want a full
stucture =2

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

Structure-menu
Add Explicit
Hydrogens

| ' Structure Calculations Services Help

E

Clean 2D
Clean in 3D
Directed Merge

Add
Eemove

Edit Data...

Edit Properties...

Aromatic Form

Group

Reaction

eg B2 E e o

Ctrl+3
3

*» H

'@

Explicit Hydrogens
Data...

Absolute Stereo (CHIRAL)
Multi- Center

Postion Vanation Bond

Mo Structure



MarvinSketch generates name for
molecules

How we teach s —
naming after this? Blooc xB0|0|® s o %=
Why') / -
MarvinSketch -
creates the names ; \ /
(IUPAC and Trivial s / \ /
names) and also 0 - go,.;.__-H .
creates the -
stucture from the o O o
name . H P

| ] B




Lone Pairs (electrons)

. View | =t Atom Bond Structure Calculations Services Help

>H) ©), [200% v|g

Mouse mode
foom Level
Structure Display
Colors

Sterec

Implicit Hydrogens
Peptide Display
Advanced

Pages

Toolbars
~  Menubar F11

~  Status Bar

Grid Shift+F9
Guidelines Ctrl+5Shift+F9
Editor style

3 Naminc

Preferred IUPAC Name = N-(4-hydroxyphenyl)acetamide
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Atorn Numbering
Atomn Properties
Atom Mapping
Bond Lengths

Lone Pairs

R-groups
R-Logic
Valence

Ligand Error

~  S-group Attachments

CH,
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Lone Pair as line

Preferences X

Bonds Structure Text Chedkers Services Savefload 3D Options  Analysis Box

Marvinsketch Highlight Valence Errors C H OOS E

Automatic Lone Pair Calculation

Automatic Plus Signs in Single Step Reactions
Validate S-groups at Creation

MarvinView [ ] Highlight Valence Errors

General Settings [+] Bhow Lone Pair as Ling

[ ] 5how Charge in Circle

Carbon Labels () Always

(@) Mever

() At Straight Angles and at Implicit H Atoms
Ligand Orders () Always

() Mever

(®) On R-groups with Definitions

Help Contents Restore Defaults Ok Cancel
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MarvinSketch and 3D
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! MarvinSketch 19.2

File Edit View Insert Atom Bond Structure Calculations Services Help

Ctri+shift+M = MarvinSpace

File Edit Display Show Animation Layout Alignment Help

| £ MarvinSpace
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=/ MarvinSpace

File Edit Display Show Animation Layout Alignment Help
Depth cua Clipping planes sosuiface

S RRTR R

Labels
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Secondary Structure van der Waals
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special microscope)
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File Edit Display Show Animation Layout Alignment Help
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Simulations, Animations
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ChemSense Animator

a ChemSense visualizing chemistry

tools for investigating, visualizing, and discussing chemistry in the classroom

home contact sitemap

0 About

g On the Computer

o In the Classroom

The Project

ChemSense studied students'
understanding of chemistry, and
developed software and
curriculum to help students
investigate chemical systems
and express ideas in animated
chemical notation.

>>learn more

News

ChemSense software is available
for download and the source
code is available as open source.
Related work continues under
NanoSense, which offers
curriculum units on nanoscience.
>>news archive

Software and Probeware

The ChemSense software supports the
sharing, viewing, and editing of a
variety of chemistry representations.

bt 04 ‘ -

The ChemSense Studio

Probeware is used in some activities
for real-time data collection and
display.

>>learn more

Activities and Use

The ChemSense curricular
framework highlights collaborative
investigations, representational
competence, and chemical change.

WE ' p
High school students investigating solubility.

We've conducted multi-week studies
in our partner high school and
college classrooms.

>>learn more

chemSense home contact Sitemap

O About e On the Computer o In the Clossroom



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