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About me

Background

• Science education researcher

• Chemistry teacher educator 

Research interest

• Chemistry education

• Modelling-based teaching and learning
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Let’s start with what we know

• Which ideas of particle theory are useful to answer 
these two questions?
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Go to www.menti.com and 
use the code 42 60 17 3
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What can we tell about particle theory from these 
questions?

• It explains very diverse phenomena
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How are these questions related to our junior science 
curriculum?

• One of the learning targets:
recognise the connections and overarching coherence across different 
disciplines of science with unifying concepts

• One of the unifying concepts: Evidence and models 

5Multimodal 

Purposes of models

sets of ideas externalised as



Which ideas of the particle theory are needed? 
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• Matters are made up of particles

• Particle spacing

– Do we need to focus on regular/irregular 
arrangement of particles?

– What is the aim?

• Explain why there is a decrease in volume 
when air is compressed
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Girl: 25.0%

Boy: 25.9%

Identify the set of ideas with reference to 
the aim of the model. 



Which ideas of the particle theory are needed? 
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• Matters are made up of particles

• Particle spacing

– Number of particles per unit area

• Particle movement (Brownian motion?)

• Particle collision with the surface of the 
balloon

Identify the knowledge boundary.
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How can we promote student conceptual 
understanding of particle theory by engaging 
them in model construction?
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Working with students’ generated representations- 1
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Students are asked to drag and drop 
given particles to construct their 
representations

Evaluate their representation
Make inference on their models
• What can be explained? 

Irregular shape
• What cannot be explained?

Incompressibility

Student’s generated representation

Has more space 
between the particles

Let’s comment on 
this representation.

Go to www.menti.com and
use the code 42 60 17 3

Emphasize on 
correct answerism

Emphasize on students’ 
achievement and 

improvement



Working with students’ generated representations- 2

10Student’s generated representation

Matter is made up 
of particle

Energy transfer 

???
Missing: Movement of particles



Reflect on our teaching and learning

• Scaffold students’ development of models

– Identify the sets of ideas involved and develop them gradually

– Make use of evidence
• Common to students

• Given as observations, data, etc.

• Collect through inquiry

• Use multimodal instruction to support students’ expression of 
models

• Value students’ ideas

• Recognise and praise students’ achievement and improvement
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Confidence



Thank you
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