
www.helsinki.fi/yliopisto

How to Use ICT and 

Social Media in Science  

(chemistry) Education

Ari Myllyviita
MSc (Chem.Ed.), BSc (Chem.), BEd (soc.pedag.) 

Lecturer (Chem. & Math), Teacher educator, e-Writer

Viikki Teacher Training School of University of Helsinki



Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Chemistry is an experimental 

science – where we need ICT?
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21th Century Learning and 

Pedagogy
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• 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: 

1. stimulating interest (Orientation), 

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

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

4. 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.

Inquiry-Based Learning
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Pedagogical choices… 
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The whole picture of Chemistry

education
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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
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How to choose the approach?

Teaching form

• Lecturing or demostrating

• Giving tasks, problem

based (independent

working)

• Co-operative working

Social form

• Classroom teaching, frontal

teaching

• Individual working (home 

work)

• Working in small groups 

with common task
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Behavioristic vs. Cognitive vs. Humanistic vs. Constructive
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Working environment is crucial  –

chemistry classroom is not a lecture 

room (Social form)

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Working in groups

Laboratory context
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Working environment is crucial  –

chemistry classroom is not a lecture 

room
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Working in groups

Laboratory context
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• 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

Scientific Practises vs. Inquiry-

based learning

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)

Student:
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Social Media
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Sosial Media services
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Trends in ICT-world
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• Flipped classroom / Flipped learning

• Augmented reality, Virtual reality, Mixed reality

• EL-STEM -project

• Internet of things, IoT

• UMI-Sci-Ed –project, http://umi-sci-ed.eu/blogs/

• Gamification, Game-based learning

• Design oriented pedagogy (Design based research
DBR)

• CoP, Community of Practice

• Sharing, Shared knowledge, Creative Commons
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New headlines, concepts

http://umi-sci-ed.eu/blogs/
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Pinterest
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Wiki pedagogy
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• 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 
educational space that’s accessible anytime from anywhere in the 
world.
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Why and how we use Wikis?
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• 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.

1.11.2013 24Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Wiki, wiki-technic, Wikipedia
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• 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

1.11.2013 25Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Wikis pedagogical potential
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Blog pedagogy
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Teachers own blog

www.myllyviita.fi/kemia
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Community of Practice

(Collaboration, networking, 

mentoring)
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Social media (Facebook) and mentoring
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Social media and mentoring (ICT-group)
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MAOL-training materials
https://peda.net/yhdistykset/maol-ry/koulutus/dmfjk2l/materiaalit/kk

https://peda.net/yhdistykset/maol-ry/koulutus/dmfjk2l/materiaalit/kk
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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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Digital Tools
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• Cognitive tools – Conceptual thinking

• Concept maps – CmapsTools – EXAMPLE - download

• MindMaps – FreeMind – EXAMPLE 

• Modeling –

• 3D-modeling programs

• Animations – ChemSense Amimator (Java)

• Simulations – PhET – Algodoo – EXAMPLES 

• Videos

• Augmented / Virtual reality

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Digital Tools – Pedagogical

reasoning

https://cmap.ihmc.us/cmaptools/cmaptools-download/
https://phet.colorado.edu/
http://www.algodoo.com/
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Concept Maps - CmapTools -

program
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CmapTools – Cloud -version
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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.

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

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 43

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

Used in the lower secondary chemistry education, 

and in the beginning of the upper secondary school
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Molview.org -ohjelma
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Molview in teaching

• Drawing organic compounds

• Modeling (3D) molecules

• Polarity

• Stucture of crystals
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Select the element or the ready

made structure

CHOOSE

https://youtu.be/sUlEsncsQeQ
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Different menus

Trash – Erase - Undo/redo –

Choose – Color - CH-bonds –

Focus – Clean and 2D → 3D

Different bonds

Stuctures

Charge

Elements
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MOLVIEW –different

representations
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Electron Density
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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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Using 3D-modeling programs –

Electronegativity? 

Ethane Ethanol Ethanal Ethan acid

Methane Tetracloromethane
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Simulations, Animations
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• Next slide

• How you explain microscopic phenomena?

• How you explain fast reactions?
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ChemSense Animatios
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PhET - https://phet.colorado.edu/

https://phet.colorado.edu/
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• http://www.algodoo.com/download/

• Algodoo is a unique 2D-simulation software from Algoryx

Simulation AB. 

• 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.

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Algodoo – 2D-simulation tool for 

physics

http://www.algodoo.com/download/
http://www.algoryx.se/
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Social Media - Internet
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Comparison between blogs and 

wikis

Blogs (Weblogs)

• Like a diary, works with

browser

• Normally person´s own

contribution

• Commenting allowed

• Blogger,com, 

Wordpress.com

Wiki

• Text, works with browser

• Shared knowledge

• Members creat content, are

commenting and editing the

content

• Keep the history

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

http://modeane.edu.glogster.com/mediatalk-blogs-vs-wikis/
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Home page: www.myllyviita.fi

http://www.myllyviita.fi/
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Chemistry blog: www.myllyviita.fi/kemia

http://www.myllyviita.fi/kemia
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Online video lessons – Experts online
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Virtual working environments

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Editable e-books (high school)

Virtual learning
environment VLE, 
here Edmodo
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How to choose 

LMS / PLE?

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita
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Virtual working environments?

LMS – Learning Management 
System

• Management is the main 

issue in learning and 

teaching ?

• Badly editable (vrt. Swiss 

knife) 

PLE – Personal Learning 
Environment

• User-based

• User choose own tools and 

working models (own tool

box)

7.10.2019 67
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Virtual learning environments?

• Cource management systems
(CMS): Moodle, Blackboard, Optima, 
Fronter etc…

• Blended learning or ”pure” online 
learning

• Platforms: Joomla, Drupal, 
WordPress, Elgg jne…

• Create your own learning
environment?

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

• Web-based services

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
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Where we are? 
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Learning

environments

Content creationMarketplaces

Elec-

tronic

learning

material
e-Books

VLS / 

PLE

Face-

Book

Whats-

Up



Theory about Learning Objects

1) LO as a starter for a 

process

LO

2) LO as a target

LO

3) Mind tools, which support learning processes and 

quide information processing

LO a) Context-based tools

b) Context-free tools

4) Editable materials – Teachers (and perhaps students) 

can edit LO:s
LO

Silander & Koli, 2003, p.68  

edited by AMy
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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
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Steps to editable e-books 
It is a process and painful one

Ready made 
materials –
web-pages

Publishers
versions –
printed like
learning
materials

PDF- or some
other kind of 
format

First
e-books:

Animations and 
videos are used

Editable e-books:

Teachers can edit
books according to 
their own teaching, 
include their own
material, distribute own
tasks and slides as a 
part of book.

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

Virtual learning environment 
guides the choices. Are 
materials part of it 
or not?

Teacher´s autonomy:
Right to choose learning materials
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Orbitaali –serie (in Finnish) –

totally editable e-textbooks
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Editable book + 

PLE-environment

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Student´s (or 

pupil´s) work 

(creating 

editable note 

book)
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Teaching environment

Course 
plans

Teacher´s 
note book

Own 
books
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New trends
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Gamification is…

The use of game elements and 

game design techniques in

non-game contexts.

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita
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• “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

IT IS:

• Listening to what games can teach us.

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

• Appreciating fun.
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Gamification is NOT
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Gamification
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• 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

Käyttäytymistieteellinen tiedekunta / Ari Myllyviita

Gamification
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