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Chemistry is an experimental
science — where we need ICT?
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21th Century Learning and
Pedagoqgy
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Inquiry-Based Learning

We conceptualize the different phases of IBL using the
Inquiry cycle formulated by Pedaste et al. (2015) through
a systematic review of the existing literature on IBL.

The cycle consists of five phases:
stimulating interest (Orientation),

stating theory-based questions
and/or hypotheses (Conceptualization),

planning and carrying out investigations
(Investigation), drawing conclusions
based the data (Conclusion) and

communicating the findings of a
particular inquiry phase or the whole cycle to others and
reflecting on one’s own actions (Discussion).

The discussion phase can be a separate part of the cycle,
or it can follow a particular phase of the cycle.
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Pedagogical choices...
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FOR A FAIR SELECTION
EVERYBODY HAS TO TAKE
THE SAME EXAM: PLEASE

CLIMB THAT TREE

“Our Education System
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EXPLAIN THESE BAD GRADES?
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The whole picture of Chemistry

education

2 Modeling - U> To support - C_g Reflection
S Simulations g studying o (blogs, e-
= - O (concept o diary)
.S Visualization E maps) 2 Self.
2 Concept c Documenting < assessment
%(anguage) 8 (work reports, 9 Eyaluation
S Experiments 3 posters) s
O |nquire Virtue_ll %

learning learning

environments

Nature of Science

HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI www.helsinki.fi/yliopisto



Examples of instructional strategies
derived from learning theory

promoting or supporting authentic learning activities;

facilitating problem-solving, exploration, and hypothesis
generation;

promoting collaboration and social negotiation;
supporting or facilitating role-playing activities;
promoting articulation and reflection;
supporting multiple perspectives;

supporting modeling and explaining; and
providing scaffolding



How to choose the approach?

Teaching form Social form
Lecturing or demostrating Classroom teaching, frontal
Giving tasks, problem teaching
based (independent Individual working (home
working) work)
Co-operative working Working in small groups

with common task

Behavioristic vs. Cognitive vs. Humanistic vs. Constructive



Working environment is crucial —
chemistry classroom is not a lecture
room (Social form)
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Working environment is crucial —
chemistry classroom is not a lecture
room
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KAT/MYA

Scientific Practises vs. Inquiry-

based learning

Student:

asks research questions or define the aim

uses a model and developes the model for
the actual situation

plans and executes the research
analyzes and interpretes the data

uses mathematic model or computational
method to study the situation

creates explanation of the actual
phenomena

argues based on his own data and based on
existing knowledge

collects, evaluates and shares information

Student:

define research aim before or should
be otherwise clear

uses a model for the actual situation
and analysis

plans and executes the research (the
same)

analyzes and interpretes the data
(the same)

uses mathematic .. (not normally)

creates explanation of the actual
phenomena (the same)

argues (no) instead analysing and
discussing possible margins of errors

shares information (project report)



Social Media
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Modern Professional Learner’s Toolkit 2018
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Sosial Media services

Competition Leaves Twitter in the Dust

Monthly active users of selected social networks and messaging services

B Twitter 2 Facebook WhatsApp WeChat Instagram
2,000m
1,600m
1,200m
800m
400m
0 w
2010 2011 2012 2013 2014 2015 2016
@ @ @ WhatsApp and Instagram user numbers are not disclosed on a regular basis % 7
HELSINGIN YLIOPISTO @statistaCharts Sources: Company reports, China Internet Watch StatISta /|
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Trends in ICT-world

_— OO OO OO0

2016 2017 2018 2019 2020
>Bring Your Own Device >|earning Analytics >The Internet of Things
>Gloud Computing >Makerspaces > Robotics and Programming
>Flipped Classroom >(0pen Content > §peech-to-Speech Translation
>Games and Gamification >Social Networks >Wearable Technology

TECHNOLOGIES



New headlines, concepts

Flipped classroom / Flipped learning
Augmented reality, Virtual reality, Mixed reality
EL-STEM -project
Internet of things, 10T
UMI-Sci-Ed —project,
Gamification, Game-based learning

Design oriented pedagogy (Design based research
DBR)

CoP, Community of Practice
Sharing, Shared knowledge, Creative Commons


http://umi-sci-ed.eu/blogs/

DOMAIN COMMUNITY

COMMUNITY OF PR/

Members promote best practice, in a shared domain of
interest, through engaging in joint activities, sharing
knowledge, expertise, etc.
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Wikl pedagogy
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Why and how we use Wikis?

Student Portfolios - Each student cultivates a unique online space
to showcase their best work, and teachers assess performance as it
progresses.

Professional Development - Education professionals come
together to plan events and share best practices in a flexible,
accessible, easy-to-update online resource.

Project-Based Learning - Student groups collaborate on projects
that address real-world questions, and share their findings with a
real-world audience.

Student Assignments - Teachers post homework, group work, and
classroom goals, and update them throughout the year in real time.

Curriculum Planning - Classroom schedules and lesson plans can
be tweaked from any computer or mobile device — and reused and
re-purposed from year to year.

Distance Learning - Students and teachers share a flexible
edulc(:jational space that’s accessible anytime from anywhere in the
world.



Wiki, wiki-technic, Wikipedia

A “wiki”, from Hawaiian for “fast”,
A communal web site for sharing knowledge
A collection of web pages linked together.

Asynchronous collaborative tool developed for use on the
Internet

IDEA: Members of the wiki can create and edit pages. The
communal wiki is superior to a web site that is created by
one or a few persons, since a community of people has
vastly greater knowledge.

Members of the wiki can also monitor changes to any
pages of the wiki. This makes the wiki community self-
policing.



Wikis pedagogical potential

In Learning:
Students create content
Knowledge production and synthesis
Ownership and autonomy
Linking patterns and contextualising
Sharing, collaboration and group work
Reflection
Dialogue through discussion pages

In activities:
Group project work
Building shared repositories
Conference style presentations
Critical peer review
Debating course topics, including assigned readings



Blog pedagogy
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Teachers own blog
www.myllyviita.fi/lkemia
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Community of Practice
(Collaboration, networking,
mentoring)
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Social media (Facebook) and mentoring

Ari Myllyviita
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Social media and mentoring (ICT-group)
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MAOL-training materials

= Peda.net> (J Yhdist... > J Matemaattisten Aineiden Opettajien... > Koulut... > Digitaalisten aineistojen pedagoginen hyddyntaminen matematiikassa, fysiikassa ja... > Materi... > Kemian koulutusmateriaalit

= @ Nayta toiminnot EQ [3 5 Myllyviita, Ari Uloskirjautuminen

Matemaattisten Aineiden Opettajien Liitto, MAOL ry

Osaa ja vaikuttaa!

Kemian koulutusmateriaalit

Kemian koulutusmateriaalit n
Tyopaja 1 - MarvinSketch

Tyopaja 2 - Spektroskopia
Tyopaja 3 - Datan tuottaminen ja Tyopa;o;en sisalto

kasittely eli toiden ohjeet Tyopajojen (koulutuksessa pidetyt tyopajat) kohdalta l6ytyy paljon tehtya aineistoa ja tiedostoja opettajien ja lukiolaisten kayttoon.

Tybpaja 4 - CSV-tiedostot
Paljon kysellyt tiedostot |6ytyvat tyopajasta 4.

Ty6paja 5 - Kemikaalivaraston
hoitaminen

Tyopaja 6 - CAS-laskentaa
kemiassa

Koulutuspaivan ohjelma

;h Sivukartta

Q Haku

AN Sivun alkuun
Yksityisyydensuoja - Ohjeet - Ladheta palautetta Peda.net-yllapidolle P
Taman sivun lisenssi Peda.net yleinen lisenssi ™ Peda-net
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https://peda.net/yhdistykset/maol-ry/koulutus/dmfjk2l/materiaalit/kk

MarvinSketch -pages

tal

eda.net > Kayttajat> BJ Myllyviita, Ari > o MarvinSketch

@ : Nayta toiminnot [Nl B Myllyviita, Ari  Uloskirjautuminen
/ ] o

d MarvinSketch .

RP

- ‘w"»‘

© MarvinSketch MarvinSketch n

Ajankohtaista

MarvinSketchin ominaisuudet

Vel bit.ly/marvinsketch Twitter-koonti
Twiitatkaa hashtagilla

Ohjeet Taman sivuston tavoitteena on tarjota tukea kemian opettajien MarvinSketch-kayttéonotolle. A .
. o au #marvinsketchsuomi.

Sivustolta ldydat mm.

Tutkimus: MarvinSketchin

Twiitteina esim. kuvakaappauksia

il Ll * koulutuskalenterin kommenttien kera. Kootaan myés
Diasarjat * ohjevideoita aineistoa erilaisista tilanteista, ongelmista,
* koulutusten aineistoja. ideoista, 6ydyista.
;!1 Sivukartta
Mukavaa harjoittelua. )
Q v’l"l‘ﬂr".,'V]‘Zr.b"?(h‘yH")'V\ Tweets
Haku
MAOL-koulutussivut: https://peda.net/yhdistykset/maol-ry/koulutus/dmfjk2|/materiaalit/kk
Uutisia
Yllapitajat: Ari Myllyviita & Johannes Pernaa
Paivitys 13.10.2017
Koulutuskalenteri
< > Nyt Lokakuu 2018  Paiva  Viikko = Kuukausi Koulutusta Viikissa
. 30.10
HELSINGI Ma Ti Ke To Pe La Su
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https://peda.net/p/myllyviita/marvinsketch
http://bit.ly/marvinsketch

Spectroscopy —pages (Chem?2)

/2 Peda.net > Kayttajat > BJ Myllyviita, Ari > Spektroskopiaa - IR, NMR ja MS

= @ [:Q P E Myllyviita, Ari  Uloskirjautuminen
!
-

PR

B myliyviita, Ari

B Myllyviita, Ari Spektroskopiaa - IR, NMR ja MS (#] <

Sivut

Spektroskopiaa - IR, NMR ja
Ms Miksi spektroskopiaa? Spektrien lahde

Tuntemattoman Spektroskopia on nykyaikainen laboratoriomenetelm4, jolla selvitetaan tuntemattomien aineiden Spektrit on otettu SDBS-tietokannasta.
molekyylin maarittaminen rakenteita, tunnistetaan alkuaineita, varmistetaan reaktioiden tuotteita ja mahdollisesti analysoidaan

Tehtavat - myos tiettyjen aineiden pitoisuuksia. Spektroskopia perustuu eri aallonpituuksilla olevan sateilyn

Infrapunaspektroskopia (ultravioletti, nakyva valo, infrapuna) vastaanottamiseen tai lahettamiseen. Molekyyli, atomi tai joku

(IR) rakenneosa vastaanottaa sateilya, esimerkiksi nakyvaa valoa, ja se voidaan mitata. Tai toisessa

tilanteessa molekyyli tai atomi emittoi (lahettaa) absorboidun (vastaanotetun) aallonpituuden. Tama

Spektritehtavat - NMR- : :
voidaan mitata.

spektroskopia

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

Omat linkit

Omat tilaukseni

Atomiabsorptiospektrofotometria - AAS

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

Arvioinnit alkuaineiden maarityksessa, mm. pitoisuuksien maarittamiseksi. llmié on tuttu liekkikokeiden

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

Digital Tools
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Digital Tools — Pedagogical
reasoning

Cognitive tools — Conceptual thinking
Concept maps — CmapsTools — EXAMPLE -
MindMaps — FreeMind — EXAMPLE

Modeling —
3D-modeling programs
Animations — ChemSense Amimator (Java)
Simulations — — — EXAMPLES

INTERACTIVE SIMULATIONS

( Videos
ﬁ °©§5‘©© Augmented / Virtual reality
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https://cmap.ihmc.us/cmaptools/cmaptools-download/
https://phet.colorado.edu/
http://www.algodoo.com/

Concept Maps - CmapTools -

% Cmap Products Learn Docs & Support Publications Why Donate? Q i’ihmc

—_ ‘¢¢‘¢

-l U
3 -3 -\ -\

Cmap software is a result of research conducted at the Florida Institute for Human & Machine
Cognition (IHMC). It empowers users to construct, navigate, share and criticize knowledge models
represented as concept maps.

@™ . =
i
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UNIVERSITY OF HELSINKI Cmap Products Learn About Concept Maps Cmaps Around the World

Cmap products empowers users to construct, Concept maps are graphical tools for Cmap software is used by individuals, schools,
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Modeling in Chemistry

Animations, simulations ...
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Modeling and animations

kalsiumilla on uloimmalla energiatasollaan kaksi elektronia

Kioorilla on uloimmalla energiatasollaan seitseméan elektronia

ChemSenseAnimator

A untitled.cml* - Avogadro - oIEX
File Edit View Build Select Extensions Crystallography Settings Help

ONew fdOpen |fsave ©close Edquit | Ll l0 & R D E 5 X [Tool Settings... | Display Settings...
Draw Settings B X Vowd

Element: ' Oxygen (8) v
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 attemr: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 T \
Spartan, HyperChem Wavefunction{incHSRER . *

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)

HELSINGIN YLIOPISTO ArguSLab >,,~
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http://pelu.jns.fi/iroi/kem/rakennus/
http://jmol.sourceforge.net/

Molview

Used in the lower secondary chemistry education,
and in the beginning of the upper secondary school
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We need your support to create more cool stuffl ~ Donate
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Molview In teaching

Drawing organic compounds
Modeling (3D) molecules
Polarity

Stucture of crystals



Select the element or the ready
made structure

o § 1 O0D0OD O

DG e o v
CHOOSE

VAV N\ 9

v MolView v Tools v Model v Protein v Jmol v

W O m v - O 2 I 0N

=




S

O OD O D O | S W W

+

(D

2 |

Different menus

w ¢ D

..I......

® MO ¢ 20to3D

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

Different bonds
Stuctures
Charge

ca

st
s Ba if Ta W Re
e Ra Rf Db Sg Bh

Pa U Np

Elements

Periodic Table
C N

% z x » 2 0 2
Fe Ni Zn Ge

m . - o s » s 5

u Rh Pd In Sn Sb T
7% n n » 50 o 0 @
Os Ir TI Pb Bi P
108 100 1o m m 1 1 s
Hs Mt Uut FlI U/ AL

eeeeeeeeeeeeee

= o & .
Tb Dy Ho Er TIN Y|

Pu Am Cm Bk Cf Es Fm Md N

mT v v O Z2 I N

CCCCC




Model v Protein v Jmol

MOLVIEW —different o Reset

- REPRESENTATION
representat|0ns v Ball and Stick
Stick
van der Waals Spheres
Wireframe
Line
BACKGROUND
v Black
Gray
White
ENGINE
v GLmol
Jmol
ChemDoodle
CRYSTALLOGRAPHY
© Load unit cell
& Load 2x2x2 supercell

& Load 1x3x3 supercell




Electron Density

?J Q - MolView ~ Tools v Model v Protein v Jmol ~

~ W & D $ 0 & MO ¢ 20to3D

= C Jmol v
= it High Quality
- N

Clean

ah O
H\ /H > CALCULATIONS
> -0 | ¢ : MEP surface |
A H LT N/ S surface lucent
& ¢ /C ~H F MEP surface opaque
o H . Charge
—-C— B
O H (I: H ' Bond dipoles
I
© H QOverall dipole

§

imization



Developing and using models

How and why metall conduct electricity? And
have higher melting points?

What is electricity?
How we could build a model to explain this?

XX X PP
PEPPIPS@ PEHPPP
PPPEPPD > P &E D
L XXX PHPO®
PPPEPS® T + ih/mé

Electron ocean / cloud / clue

HELSINGIN YLIOPISTO
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MYA

Using 3D-modeling programs —
Electronegativity?

B9 D

Ethane Ethanol Ethanal Ethan acid
Methane Tetracloromethane
HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET

UNIVERSITY OF HELSINKI www. helsinki.fi/yliopisto



Simulations, Animations
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ChemSense Animatios

Next slide

How you explain microscopic phenomena?
How you explain fast reactions?

HELSINGIN YLIOPISTO
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Tiedosto Ohje
loma liuos - Veden komponentit
G ( Konsentraatio (mol/L)
I . pH; 9,92 pH; 9,92
\ / 102 o4
- _U} -
E |14 10°
— w —
—12 1072
1L 1L ~
J 10
= 3
q 724x10 2 a 8 £
B - 3
E
@ s501x10" l ~° ;
—4
Yol —
‘D 3,313x 10 2 * -
5 -2
o=
g 0
-1 - w0
e ) + -
= Molekyylinen lukumaara Alusta kaikki H,0  OH  H,0
— I D H3O+/0H_ suhde @J Logaritminen asteikko

() Lineaarinen asteikko
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https://phet.colorado.edu/

Important: phet.colorado.edu will be unavailable from 10 p.m. on Friday, March 20 until 8 a.m. on Saturday, March 21, Mountain Time

> Yii 50 miljoonaa simuiaatiota toimitetfu %
. University of Colorado

Bould
INTERACTIVE SIMULATIONS | 7T o
HTML

Donate Today E

Etusivu pH asteikko
» Simulaatiot
Uudet simulaatiot

- — Testaa mm. kahvin, syljen ja
saippuan pH ja madrittele, ovatko ne

Fysiikka happamiq, eméksi.si'a.vai B
. . neutraaleja. Visualisoi hydroksidi-
» Biologia a ionien ja oksoniumionien
» Kemia =] suhteellinen maara liuoksessa.

» Yleinen kemia

tilavuuden muuttaminen tai vedelld
laimentaminen pH:n arvoon. Voit
myds suunnitella oman nesteen!

Kvanttikemia
» Maantiede
Matematiikka
Kouluasteen mukaan

i Vaihda lineaarisen ja logaritmisen
& I asteikon valilla. Tutki vaikuttaako
" 4

8 _Donate |
LR

@900

Alakoulu = EE et PhET-projektia tukevat
> |
> Vidkoulu Lataa Kaynnisté heti! | » zalando
» Lukio ]a opettajat kuten sina.
» Yliopisto Kiitos!
By Device works in browsers/tablets
» iPad/Tablet Upota Version 1.04
» Chromebook
Poikkitieteelliset OPETUSRESURSSIT Katso alla
Kaikki simulaatiot Keskeiset aiheet iggnanneﬁj:tagrzti ;tin:;naatiot >>
Kaannetyt simulaatiot + pH Ohjelmistovaatimukset >>
T + Laimeneminen Tekijat >>
O[.Jettaj!IIe . . + Hapot
Miten ajan simulaation? - Emékset

Vianmadritys

. Esimerkkeja oppimistavoitteista
Usein kysytyt kysymykset

Kéant'&ijille + M&aérité onko liuos hapan vai eméksinen.

.. - Aseta hapot ja emékset suhteelliseen jarjestykseen.
Tee lahjoitus « Kuvaile molekyylitasolla, kuvien kanssa, miten vesitasapaino muuttuu pH:n myéta.
Tutkimus - Maarita hydroksidi-ionien, oksoniumionien ja veden konsentraatio annetussa pH:ssa.

Yhdisté nesteen véri pH-arvoon.
Ennusta (kvalitatiivisesti ja kvantitatiivisesti) miten laimentaminen ja tilavuus vaikuttavat pH-
arvoon seké hydroksidi-ionien, oksoniumionien ja veden konsentraatioon.

Tietoja PhET-projektista

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI Kayttaytymistieteellinen tiedekunta / Ari Myllyviita




Algodoo — 2D-simulation tool for
physics

Algodoo is a unique 2D-simulation software from

Algodoo is designed in a playful, cartoony manner, making
It a perfect tool for creating interactive scenes.

Explore physics, build inventions, design games or
experiment with Algodoo in your science classes.

Algodoo encourages students and children’s own
creativity, ability and motivation to construct knowledge

Algodoo is also a perfect aid for children to learn and
practice physics at home.


http://www.algodoo.com/download/
http://www.algoryx.se/

Socilal Media - Internet

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI www.helsinki.fi/yliopisto



same time different time

synchronous asynchronous

r
" Face to face interactions Continuous task
e decision rooms, single display team rooms, large public display,
- R groupware, shared table, wall shift work groupware, project
@ 3 displays, roomware, ... management, ...
€0
mw ©
"

e 2
| Time/Space l
' Groupware Matrix J
\

o)
(&
i)
Qo 5 : a0 ; 2

s Remote interactions Communication + coordination
e
S QEJ video conferencing, instance email, bulletin boards, blogs,
o - messaging, chats/MUDs/virtual asynchronous conferencing, group
= worlds, shared screens, multi-user calendars, workflow, version control,
ot editors, ... wikis, ...
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//upload.wikimedia.org/wikipedia/commons/2/28/Cscwmatrix.jpg

Comparison between blogs and

WIKIS

Blogs (Weblogs) Wik
Like a diary, works with Text, works with browser
browser Shared knowledge
Normally person’s own Members creat content, are
contribution commenting and editing the
Commenting allowed content
Blogger,com, Keep the history

Wordpress.com

Kts.


http://modeane.edu.glogster.com/mediatalk-blogs-vs-wikis/

ICT and social media CV ja historiaa = Blogini kemianopetuksen sivut

TYOPOYTA Ajankohtaista

= Kemian opettajan blogi, Edmodo . ASE-conferense 19

= Peda.net How to use ICT and
« Etaluokka

“Nothing is more dangerous than a dogmatic
worldview—nothing more constraining, more blinding to
innovation, more destructive of openness to novelty”
Gould, Stephen J., (1995). Dinosaur in a haystack: Reflections in

Social Media in
Chemistry Education

= EASE/ASET -

« Koulun etusivu, eNorssi natural history. conferense - .
l5koul luki presentation: Chemistry
= ylékoulun ops, lukion ops — YR S
- Helka(HY), Education - Individual

Learning Paths and The
Flipped Classroom
Pedagogy (with Tea
Kantola)

= Ryhmaéanohjaus - TVT-
kemian opetuksessa
(paivitetty 8.11.18)

; < | « Molview.org -sivust
« HY-Flamma, Flamma-péivitys Gmail t 4 TSL | uwnl ﬂKSL ké?/t\ft;f\\/‘/llskrguls::ukse;?an

Helmet
Paivyri

(vanhat) Vy N
L - e

= Norssiope.fi, blogi _ s || FrrInAIR
« OPStuki2016, LOPStuki2016 S Pankkl

« Email, Wilma ¥ Hotmail' kouluttajafoorumi.net opetuksessa -luento
« HY-Wiki, Moodle, Blog = TIETY-kouluttajakoulutuksen aineistoja « MarvinSketch -artikkeli
= HY - SAP, Tuhat, Proha, Dimensiossa 4/2918

Raportit . . g « PIRE-project,
. HYvink-Tilavaraus Yhteydenpitoa ja kalentereita bresantation shdss
T www-domain -cPanel; Thomson-verkko . Mer?toroi.nti-sivusto

G selsool B ik ool (University of
) dacebooK, secon ifre, boodie Johannesburg)

Yhteystiedot Wikispaces, Blogger (kemia) B crieriare B
Ari Myllyviita Dropbox - DROPitTOme, Omat Liverpool: "Create ’

LAl Vi ice VIt
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http://www.myllyviita.fi/

Chemistry blog: www.myvllyviitati/kemia

Q Search for anything on this site... FLIPPED CLASSROOM  MARVINSKETCH =~ OPS  PIRE

Spektroskopiaa KE2-kurssilla

® 27 days ago & admin

Uuden opetussuunnitelman myota OPS:issa mainittuihin teemoihin nousi ansaitusti spektroskopia.
Analyyttisen kemian - niin epaorgaanisen kuin orgaanisen analyyttisen kemian - merkitys on suuri kemian
teollisuudessa ja kemian tutkimuksessa. Analyyttinen kemia on rakennekemiaa, rikoskemiaa, dopingkemiaa
jne. Ymparistokemia haastaa jatkuvasti analyyttisen kemian menetelmia, haetaan tarkempaa, helpompaa,

monipuolisempaa tapaa tunnistaa aineita ja niiden pitoisuuksia.

Spektrometria vai spektroskopia

Noin puolet kemiallisen analyysin mittaustekniikoista perustuvat sahkémagneettisen sateilyn ja aineen

valiseen vuorovaikutukseen. Sdhkdmagneettinen sateily voi absorboitua, emittoitua ja sirota aineesta. Eri

HELSINGIN YLIOP| aallonpituiset séteilyt vaikuttavat atomeihin, ioneihin ja molekyyleihin eri tavoin: Lyhytaaltoinen suurenerginen

ETUSIVU KEMIAN OPETUS VIIKISSA JA TVT - 21.8.2014

Viimeisimmat artikkelit

B Spektroskopiaa KE2-kurssilla

B EASE-ASET-konferenssissa 29.11.-1.12.2018 -
Chemistry Education - Individual Learning Paths and
The Flipped Classroom Pedagogy

B Ensimmainen sahkoéinen kemian yo-koe

B Augmented Reality (lisatty todellisuus) kemian
opetuksessa - antaako AR jotain lisaarvoa

B Computex-tapahtuma Taipeissa 6.-8.6.2018

Arkistot

» joulukuu 2018

HELSINGFORS UNrvorom=r
UNIVERSITY OF HELSINKI Kayttaytymistieteellinen tiedekunta / Ari Myllyviita



http://www.myllyviita.fi/kemia

Online video lessons — Experts online

Kemianluokka_2 - Internet Explorer

\:1 https:/

Camera and Voice

Taina Tamminen

Chat (Everyone)

Bensiini perusteita_ Viikki05052014.pptx

Attendee List (17)

ope: Mietn etanolipitoisuus vaikuttaa bensaan, energian nakakulmasta

Taina Tamminen: Katsotaan hieman my6hemmin jos sopii :)

Joel Ljungqvist: onko ns. reseptit patentoituja? (:

ope: menee liian nopeasti kommentoitiin

ope: mika kalvo
Jusukiel the Hirve(l)a: diat pyorii aika nopeesti :P

ope: nyt 14

Joel Ljungquist: maikka vissiin painanut play nappulaa jossain kohtaa
ope: se ei etene paalla samalla tavalla

Yolo: nyt ollaan nro 11

ope: ilmeisesti sun komennot ei mene [3pi - nyt kalvo12

ope: nyt siirtyma toimii

Joel Ljunggqvist: miten 95 ja 98 pal eroaa toisistaan?

Taina Tamminen: yritan vastata..

Oksygenaatit

Bensiinin happiyhdisteet - oksygenaatit -
ovat tyypillisesti alkoholeja tai eettereitd
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Virtual working environments

rience!

Coming Soon: A Brand New Admin Ex
neak peek of your Mem nd School Profile pages, redesig:

y that looks and fee

[# Note @ Aert © Assignment ® Quiz il Poll

. LukionKemial

Type your note here
Group Code  Join URL
8 Lockep
Group Posts Filter posts by
Q Posts
P Me to @ LukionKemia1
) Folders -

Kurssin lopussa tehtavan kasitetestin linkki imestyy koeviikon ekana aamuna ja sen voi suorittaa
milloin haluaa koeviikon aikana

& Members [N

(©)] Q Reply Share 10 hours ag

Small Groups ®
B Harjoittelijat a Me to @ LukionKemia1

S8l Tee lyhyt tutkielma jostakin kemian yhdistery ? esittele
Manage ryhman ryhmé (kuva), tai muu i

ominaisuuksiin liittyva asia. i ym. Kayta yyli
i A dro tai C| -ohjelmaa. Kuvien mukana olo vaikuttaa oleellisesti

Other Groups ® arviointiin.
B Yiakoulun kemia 7-98 Tumedin (0) | Due Oct1,2014

B Lukion tvi-paiva 19+814 en kemian yhdisteryhmasta. Kayta molekyylien

tech -ohjelmaa. Kuvien mukana olo vaikutta

Ml Edmodo_pikakurssi120814

B Systeemiset
oppimisratkaisut

Virtual learning
environment VLE,
here Edmodo
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Q Reply 11 hours ago

Editable e-books (high school)

= Pedanet Kayttajat

Myllyviita, Ari

Orbitaali 2 - Vilkki > 3. Orbitaaliteoria >

Tehtavat ja kokeellisuus & sws #u

Vastaukset

s sivukanta
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Perustehtavat

3.1. Kvanttiluvut

Piilota toiminnot

T T

Atomiorbitaaliblogi
# viusiess Blsiers X poiss
+ Luo meckines

3.1.1. Madrittele 4f-, 4d-, 4p- ja 4s-orbitaalien maarat, kun paakvanttiluku on 4.

Taydenna siis alla olevaa taulukkoa.

Myllyviita, Ari SEIBSKIFISUTUMInER

paakvantti-
luku
n
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On=2 <
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2.2 Jaksollisesta jarjestelmasta
saatava tieto

Atomien ja ionien koot iimaistaan
siteiden avulla

Alomiside moitaa yiimen etisyyden

uloimpasn miehitettyyn - slektionkuoreen

Sudetta of vol suoraen mitata, mutta ko-

keelisila meneteimills atomien koko vol-

daan maaritaa niiden Kinteiden yhdistel-
a

menstelma.

Atomisade muutizy jaksolisen arestel-
massa saannoliast

+ se plenenee jijestelmassi vasemmal-
@ olkealle ja
+ kasvaa ylhaska alaspain mentsessa

5 loktronikuarton lisaantyminen suron.
taa stomin 3dets, kun taas rjestyshivun
Kasvu pienents st Tams seltlyy stomin
elekcronien Ja ytimessa olevien protorien Ja
neutronien maaran seka elektronien Ja pro-
tonian sahkoisen vuorovalkutuksen avula.

Jonisateet mustiuvat jaksolisessa jarjstel-

massa samalla tavalla kuin atomien sa-
test. lonisateita pyshytaan mitamaan nin
ikaan uikimata riiden muodostamion ki
teiden yhisteiden rakenteta

Metallstomeista muodostuneet _Kationit
ovat plenempia kuin atomit, Joista ne muo-
dostuvat. Kationi on saanut postiivisen va-
Fauksen loovuttamala ulkoslokironsja pos.
Sen ydin on kuitenkin sina vain sama kuin
vestaavata atomills, e ylmessa on yhid

9601070
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Liséletoa: (onsila voi myos ofa sema
mawa elektronejs, mutia it erpituiset
ionisatest. Tama

ydinta. Jaljelle Jsanaisiin elektroneihin koh-

distuu sils suurempi vatovoima ytimests,

folkin clskironit ovat hieman lahempana

yeints ki vastasvassa alomissa. Taman

woksl kalionin sade on hieman pienermgi
sude.
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How to choose
LMS / PLE?
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Virtual working environments?

LMS — Learning Management PLE — Personal Learning

System Environment
Management is the main User-based
issue In learning and User choose own tools and
teaching ? working models (own tool
g

Badly editable (vrt. Swiss box)
knife)
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Virtual learning environments?
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Cource management systems
(CMS): Moodle, Blackboard, Optima,
Fronter etc...

EXENUKE] pro
Blended learning or "pure” online = peda.net
learning -
. On
Platforms: Joomla, Drupal, S

WordPress, Elgg jne...

Create your own learning
environment? i

Different web-technics: Wiki-, Blog-
technics, Discussion forums jne.

Web-based services

www. helsinki.fi/yliopisto


http://www.moodle.org/
http://www.joomla.org/
http://www.drupal.org/
http://www.wordpress.com/
http://www.ebrand.fi/uudetsivut/wp-content/uploads/2011/07/yammer-logo-150x150.png

Where we are?

Marketplaces

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET

p
Face. Learning Elec-
Book | VLS/ :} environments | | tronic
PLE ) learning 6-Books
Whats- material
Up /4 - 5
7 \ Single Sign-on? 7 7
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Content creation
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Theory about Learning Objects

1) LO as a starter for a 2) LO as a target

process

3) Mind tools, which support learning processes and
quide information processing

@ a) Context-based tools
> b) Context-free tools

4) Editable materials — Teachers (and perhaps students)
can edit LO:s
LS)/

HELSINGFORS UNIVERSITET Sila_nder & Koli, 2003, p.68
edited by AMy




Electronic books
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Editable e-textbooks - comparison

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



Steps to editable e-books

It is a process and painful one

E-materials can have huge
variation, after all, all decisions are
based on pedagogical choices.

Virtual learning environment

Editable e-books:
Teachers can edit

guides _the choices. :Are First books according to
materials part of it e-books: their own teaching,
OF not? .Publishers Animations and include their own
versions — videos are used material, distribute own
printed like tasks and slides as a
|earning part of book.
‘Rea dy made materials
materials —  PDF- or some
web-pages Other kind of i
format Teacher s autonomy:

Right to choose learning materials



s Orbitaali —serie (in Finnish) —

el totally editable e-textbooks

Lampiselka, Myllyviita, Pernaa & Arppe

& ORBTAALIZ

IHMISEN JA ELINYMPARISTON KEMIAA (KE2)

Lampiselka, Mutanen, Myllyviita & Pernaa

4

#
-
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T oo

“S  REAKTIOT JA ENERGIA (KE3)

Lampiselka, Myllyviita & Pernaa

=S ORBITAALLA

MATERIAALIT JATEKNOLOGIA (KE4)

Lampiselkd, Myllyviita & Pernaa
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Student’s (or
pupil’s) work
(creating
editable note
book)

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

Editable book +
PLE-environment

= Peda.net Kayttajat

Kayttajat >

75 Myllyviita, Tinja

Kemian vihko <(u)>

Aineet & Seokset
Atomi
Happamoituminen
Happi ja vety
Kemiallisia reaktioita
Kemian aineet
Kertaus

Tehtavia

&5 Sivukartta

& Julkisuus

Kemikaalien varoitusmerkit

Vilttomasti Vakavat terveys-

Lievat terveys-

yrky

Syovyttava

Hapettava

Rajahtava

Ymparistolle  Paineen

k

alaiset
aasut
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Piilota toiminnot u;ﬂ Myllyviita, Ari SUloSKifjautiminen
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Kuvia tunneilta :3




Course
plans

Teacher’s
note book

Own
books
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Teaching environment

Kayttajat >

Myllyviita, Ari

Orbitaali 6 >

Kurssisuunnitelma KEB & ulkisuus ,# Muokkaa b sirra X Poista m

Kemian yo-tehtavat

Kurssisuunnitelma 2014-2015 KE6B1 ja KE62

Tiettyja selventavia asioita
| # Muokkaa P| Siirra X Poista
Toiveita

Kurssisuunnitelmarunko - taulukkoon on liitetty my6s opetus.tv -sivuston videot (tutustu ndihin ennen
ki Sivukartta tunnin alkua).

Q Haku

= Jarjestely h | Tunnin teema ja materiaali (linkit & pdf) YO- KEG1 KE62
TEHT

1 | Kurssin tavoitteet ja arviointi - Kurssisuunnitelman lapikaynti, materiaali to to
27.11. 27.11.

2 | Atomimallit - Orbitaaliteoria - atomiorbitaalit ja molekyyliorbitaalit ma pe
Kasitekartan laatiminen aloitetaan 1.12. 28.11.
CmapTools -ohjelman kayttd (lataa) - kemian kasitteet
Kemian_kasitteet_listaus.docx

Tuntisuunnitelma

Opetus.tv -aineistoa: Kvanttimekaaninen atomimalli, Hundin ja Paulin sdanté
Energiatasojen paallekkdin meneminen - Taulukko

Elektronijakuamakaaviot (www.ptable.com), elektronikonfiguraatiot

Erilaiset orbitaalit (KE2_kalvot)

VSEPR-teoriaa - Youtube: http://youtu.be/keHS-CASZfc

3 | Elektronegatiivisuus ja sidosteoriaa ke ma
Molekyyliorbitaalit - sigma- ja pii-sidokset - kovalenttinen sidos 3.12. 1.12.
Vahvat sidokset ja heikot sidokset - Opetus.tv / Poolisuus
Ylioppilastehtavia sidosteorioihin ja isomeriaan liittyen
YO_tehtavat_jaottelu_sidosteoriaa_isomeriaa.pdf

Tuntisuunnitelma:
Vahvat ja heikot sidokset -kooste

Kayttaytymistieteellinen tiedekunta / Ari Myllyviita



New trends

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI www.helsinki.fi/yliopisto



Gamification is...

The use of game elements and
game design techniques in
non-game contexts.
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Gamification is NOT

“Making everything a game” — ...or a 3D virtual world
Any games in the workplace

Any use of games in business

Simulations (although they may constitute serious games)
Just for marketing or customer engagement

Just PBLs (points, badges, leaderboards)

Game theory

ITIS:
Listening to what games can teach us.

Learning from game design (and psychology,
management, marketing, economics).

Appreciating fun.



Gamification

People Remember("

More
4 What they DO

What thay SAY or WRITE

2]
« Simulation
* Games

* Interactive live e-classes or e-seminars
* Interactive e-courses
* E-mentoring or e-coaching

What they HEAR and SEE

* E-courses with audio and video
* Recorded live e-learning sessions

* E-course with visuals
* Online self-study guides
* Online PowerPoint presentations

*« E-mail
* E-documents
* E-whitepaper

v l |
Less e-reading e-learning
- . >
@ Nick Van Dam(2003) R . High
™' Edgar Dale (1969) Level of Instructional Design
HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
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Gamification

much depends on the concept that is used to drive
the learning

the mantra to succeed in using gamification in
eLearning is to create a concept that:

Captures (and retains) learners’ attention
Challenges them
Engages and entertains them, and
Teaches them
PBL-approach — Points / Badges / Leaderboards



Arl Myllyviita

ari.myllyviita@viikinnormaalikoulu.fi

www.myllyviita.fi
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