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Background
» Science education researcher

* Chemistry teacher educator
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* Chemistry education
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Let’s start with what we know

* Which ideas of particle theory are useful to answer
these two questions?

The diagram shows the height above the ground of a helium-filled
weather balloon during a period of several hours.
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Time (hours)

Tim filled two syringes with equal volumes of a solid and air and sealed the ends
so that none of the materials could escape.

solid air Q

He pressed the plungers of the syringes and observed the following:

Height above ground (km)

What causes the balloon to become bigger as its height above the
ground increases?

@ Gravity decreases.
Atmospheric pressure decreases.

@ The balloon is heated by the Sun.

solid .
air

Explain his observations in terms of particle spacing in solids and in gases. @ The balloon absorbs air.




What can we tell about particle theory from these
l questions?

» It explains very diverse phenomena

The diagram shows the height above the ground of a helium-filled
weather balloon during a period of several hours.
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What causes the balloon to become bigger as its height above the
ground increases?

@ Gravity decreases. 16.5‘%)

Tim filled two syringes with equal volumes of a solid and air and sealed the ends
so that none of the materials could escape.

solid air Q

He pressed the plungers of the syringes and observed the following:

Height above ground (km)

Time (hours)

Girl: 25.0% * Atmospheric pressure decreases. 49 5%,
air Boy 259‘%) @ The balloon is heated by the Sun. 1 46‘%)

@ The balloon absorbs air. 1 7_6‘%)

Earth Science

solid

Explain his observations in terms of particle spacing in solids and in gases.




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

Purposes of models

Learning Targets
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Figure 2 Diagrammatic Representation of the Science (S1-3) Curriculum Framework



l . Which ideas of the particle theory are needed?

;[;i,t::]i;l‘llgings‘yl:inizste\:glllecc‘]:la;il\::lct:;ee.s of a solid and air and sealed the ends ° Matters are made up Of particles
Q * Particle spacing
e " — Do we need to focus on regular/irregular

arrangement of particles?

He pressed the plungers of the syringes and observed the following:

— What is the aim?
- Boy: 25.9% P
Explain his observations in terms of particle spacing in solids and in gases. Identify the Set Of ideas With FEference to

the aim of the model.




l . Which ideas of the particle theory are needed?

The diagram shows the height above the ground of a helium-filled
weather balloon during a period of several hours.

Matters are made up of particles

® e * Particle spacing
: V 7 — Number of particles per unit area

Time (hours)

Particle movement (Brownian motion?)

What causes the balloon to become bigger as its height above the
ground increases?

@) oy deresses. 16.5% Particle collision with the surface of the
* Atmospheric pressure decreases. 49 ,5% ballOOH

@ The balloon is heated by the Sun. 1 46‘:%) :
®) b o 1769 (/ Identify the knowledge boundary.
=
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How can we promote student conceptual »

understanding of particle theory by engaging . g#'
them in model construction? b




l . Working with students’ generated representations- 1 [m]

Can you try constructing a model to explain why water exists as liquid?

You may choose to use these particles and drag them into place:

@ *  Why do you choose small/ large/ both particles in your model?

*  Why you arrange them in such a way?

Students are asked to drag and drop
given particles to construct their
representations
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Student’s generated representation
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| this representation.

Has more space
between the particles
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' Evaluate their representation

i Make inference on their models
) o

x * What can be explained?

Irregular shape

Emphasize 28 . What cannot be explained? Empha‘sue on students
correct answerism 1 e1- achievement and
Incompressibility

improvement



l . Working with students’ generated representations- 2

Explain why wet clothes can be dried under sunlight.

You may have to think about:
1. What are the ideas involved in your explanation?
2. How these ideas are related to the phenomenon?

3. How are these ideas linked?

After the water left the
shirt, it will be dry. |

Matter is made up
of particle

e heat from the s Energy transfer
makes the water on

and inside the wet
shit heatup and

gvaporate

t fo clouds in th . .
T SR EUES I Missing: Movement of particles

Student’s generated representation 10




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
Confidence mOdels

”Q-A-Tj * Value students’ ideas

gos if“ * Recognise and praise students’ achievement and improvement
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Thank you
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