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This is a unit with six inquiry teaching sequences  
about investigating how dairy foods respond to changes 
in temperature.

This learning sequence encourages students to predict 
the effect of heating and cooling on different dairy foods.

Students investigate how melting, freezing, heating and 
cooling can affect the shape of different dairy foods.

Students plan an investigation to illustrate what  
they know about how dairy foods can change  
shape, to illustrate some cool chemistry. They then  
plan and conduct their investigation about how  
different dairy foods can change shape to create an 
episode of a ‘Discover Dairy Science Show’ to  
demonstrate their understandings.

RESOURCE DESCRIPTION

This is a unit of work for Science and Technologies.

Year levels: Year 3

CURRICULUM FOCUS
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AUSTRALIAN CURRICULUM CONTENT DESCRIPTIONS

Science

Year 3

Science understanding: Chemical sciences

A change of state between solid and liquid can be 
caused by adding or removing heat ACSSU046

Science inquiry skills

With guidance, identify questions in familiar contexts that 
can be investigated scientifically and predict what might 
happen based on prior knowledge ACSIS053

Suggest ways to plan and conduct investigations to find 
answers to questions ACSIS054

Safely use appropriate materials, tools or equipment 
to make and record observations, using formal 
measurements and digital technologies as appropriate 
ACSIS055

Use a range of methods including tables and simple 
column graphs to represent data and to identify patterns 
and trends ACSIS057

Compare results with predictions, suggesting possible 
reasons for findings ACSIS215

Represent and communicate ideas and findings 
in a variety of ways such as diagrams, physical 
representations and simple reports ACSIS060

Technologies 

Year 3

Technologies: Knowledge and understanding

Investigate food and fibre production and food 
technologies used in modern and traditional societies 
ACTDEK012

General Capabilities 

Literacy; Numeracy; ICT’s capabilities; Critical and 
creative thinking

Source: Australian Curriculum, Assessment and Reporting Authority (ACARA), 
downloaded from the Australian Curriculum website in April 2015.

This learning sequence is underpinned by the work of Lee 
Crockett. It uses the solution fluency through six phases: 
Define; Discover; Dream; Design; Deliver and Debrief. 
The phases of the model are based on the 21st Century 
Fluencies created by Crockett et al. (2011).

The 21st Century Fluencies are outlined extensively 
in the book ‘Literacy Is Not Enough’ by Crockett et al. 
(2011). See globaldigitalcitizen.org/ and youtube.com/
watch?v=N8DEeR1sraA

A SUGGESTED TEACHING SEQUENCE
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Dairy Australia invites schools to investigate the ‘states 
of dairy’ and create an episode of a Science Show to 
explore the ways in which dairy products can change 
when melted, frozen, heated or cooled.

Science experiments are fun to undertake, especially 
when science tricks are involved. 

What science investigations can assist you in your 
mission to investigate the different states of dairy? 
What physical changes might milk, cream and yoghurt 
undergo when melted or frozen, heated or cooled?

Dairy Australia can help out with lots of recipes and 
images about dairy foods and how they can be melted 
and frozen, sometimes cooled and heated too, on its 
‘Discover Dairy’ website dairy.edu.au/discoverdairy

Your challenge is to use the website and a range of 
hands on activities and videos to help understand how 
dairy foods can change. Are you up for the challenge? 

If so, then Dairy Australia would like you to investigate, 
discover and explore more about how dairy foods 
can change and role play or video an episode of your 
‘Discover Dairy Science Show’.

STEP 1: THE SCENARIO
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Objective: Students need to illustrate their  
understanding of the challenges set out in the  
scenario by providing an oral definition of the task

Capture students’ interest and explore a student led 
episode of a Science Show. See tenplay.com.au/channel-
eleven/scope/extra/season-3/scope-diy--colourful-ice

Talk about what is happening in this experiment.

Ask questions like: ‘What liquid was changed into a solid 
in this episode?’; ‘How did the junior scientist make this 
happen’; ‘What did she do?’; ‘What process did she use?’

Find out what the students think they know about how 
different dairy foods can be changed or transformed by 
freezing them. For example: ‘A snack we have at home is 
frozen yoghurt’.

Find out what the students think they know about how 
different dairy foods can be changed or transformed 
with heat. For example: ‘When it’s hot, an ice cream melts; 
‘When Mum makes scrambled eggs, she melts the butter 
on the stove before putting in the eggs; ‘When we have 
cheese melts the cheese melts under the griller’; ‘When 
we have hamburgers the slice of cheese melts with the 
heat of the burger’.

Build on students’ ideas and make predictions about the 
influence of heat on butter ice cream, milk, cheese and 
record these ideas. For example: ‘I predict...’

Set up a table with a variety of fresh, processed, canned, 
pickled, frozen, dried, pasteurised, powdered and freeze 
dried food types.

For example: fresh fruit and vegetables; pickled onions or 
gherkins; jar of jam; powdered milk; freeze dried coffee; 
dried herbs; peppercorns; rock salt; dried fruit; dried meat 
like beef jerky; eggs; bread; pasteurised milk; packet of 
rice or lentils; processed cheese; processed smallgoods; 
packet of sugar; can of fish etc.

Talk about the different foods and find out what students 
might know about some of the production processes and 
technologies used to make them. Ask questions like:

• What is the name of the food?

• How is it prepared?

• What might be required to prepare it? Heat? Cooling? 
Pickling? Canning? Freezing? Drying? Baking? Smoking?

Talk with the students about the range of technologies, 
materials, systems, tools or equipment that they think 
might have been used to produce some of the foods or 
fibres recorded in the earlier activity. Record these for 
later use.

Take a good look at the foods that have been preserved 
using a ‘technology’, like the pickled onions; the jam; 
the dried fruit; the pasteurised milk; the frozen product. 
Discuss how these applications and methods have 
contributed to being able to keep foods from spoiling.

Brainstorm other known ways that foods may have been 
preserved by people and cultural groups.

Ask students what they might need to know more about, 
in order to undertake the challenge set by Dairy Australia. 
Might they need to know something about how melting, 
freezing, heating and cooling can affect the shape and 
consistency of different dairy foods? Might they need to 
read recipes? Might they need to devise an experiment? 
Might they need to explore the language used in science 
shows? Could they actually conduct their experiment at 
home and video the steps involved using their digital 
devices? Could they role play their science show episode, 
live in front of the class?

Prerequisite for progression

Ask students to articulate their understanding of 
the task/challenge through oral conversation and if 
appropriate a written (scribed) statement. 

Note The Prerequisite for Progression are the checkpoints 
that occur at the end of each stage of the learning 
sequence. This is the time at which formative feedback is 
given to the students about what they have accomplished 
in that stage. It describes what the students must 
complete before they move onto the next phase of the 
unit. (Crockett, et al).

STEP 2: DEFINE UNDERSTANDINGS
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Objective: Students need to investigate, 
experiment, discuss, gather and organise 
understandings about how melting, freezing, 
heating and cooling can affect the shape of 
different dairy foods

Introduce the student section on the ‘Discover Dairy’ 
website. See dairy.edu.au/discoverdairy/students

In pairs using a digital device, explain to the class they are 
to select their year level on the tool bar and then to choose 
the ‘dairy foods’ icon to discover the different dairy foods 
that could be melted, frozen, heated or cooled.

Brainstorm students’ ideas and record these on a chart. 

View the animation about milk on the page available 
at dairy.edu.au/discoverdairy/learning-resources/
games/milk-cycle and talk about the different stages of 
milk processing where the milk is ‘cooled’ and ‘heated’. 
Talk about ‘pasteurisation and homogenisation’ and 
the range of technologies, materials, systems, tools or 
equipment used in these stages of processing milk.

View the other images on the page at dairy.edu.au/
discoverdairy/topics/dairy-foods and invite students to 

think about how melting, freezing, heating and cooling 
might affect the shape of them. 

Use the image of butter and brainstorm how melting, 
freezing, heating and cooling can affect the shape of 
butter.

Recall a family member melting butter. How was it done? 
What was needed to melt it? How did the shape of the 
butter change? Talk about how butter is stored to keep its 
shape too.

Focus on ice cream. Ask students to predict what produce 
might need to be cooled to make ice cream. Then watch 
the You Tube video by Full Time Kids at youtube.com/
watch?v=7TiMhu7nDdU to see if predictions were correct!

Provide students with a table to record with. For example:

What I predicted

What I saw

STEP 3: DISCOVER
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Talk with the students about how the video 
demonstrated how cooling changed the shape and 
consistency of the milk and cream. 

Ask students to watch the milk and cream change shape, 
talk about what is happening and why and record ideas 
as a word chain describing the changes that occurred 
when making ice cream. 

Invite students to compare observations too.

Discuss questions like:

• What can we do to milk and cream to change it into 
ice cream?

• Can we possibly change ice cream back into milk and 
cream? Why or why not?

Talk about the last time students experienced their 
ice cream melt. Talk about what caused it to melt and 
change shape.

Discuss cheese and what might cause it to be moulded 
into a different shape.

Ask students to recall a time when an adult heated milk 
and describe how the heating process changed the milk’s 
shape. Invite students to illustrate the changes. 

Undertake some ‘scientific research’ with yoghurt and 
provide students in pairs or small groups with a range of 
potential ingredients for making a frozen yoghurt pop. For 
example provide some small paper cups, wooden popsicle 
sticks and a cup of yoghurt, and some plastic wrap. 

Ask students to observe and record details about 
each ingredient.

Ask students to observe each ingredient and predict 
what it will do when added to the yoghurt mixture.

Provide students with a table to complete. For example:

Before and after

Draw a picture before freezing Draw a picture after freezing

Describe the yoghurt Describe the yoghurt

Write about the differences
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Follow instructions to make a ‘Frozen Yoghurt Pop’ 
recipe kidshealth.org/kid/recipes/recipes/yogurt_pops.
html#cat20229 and ask students to observe the end 
result and compare theirs and other student’s recipes.

Additional recipes that involve freezing can include 
Frozen Hot Chocolate pleasantestthing.com/2014/08/
frozen-hot-chocolate.html and Fruity Frozen Bites 
eatsamazing.co.uk/recipes-tutorials/cooking-children-
frozen-fruity-yoghurt-bites

Find out what students now know about how melting, 
freezing, heating and cooling can affect the shape of 
different dairy foods.

Encourage students to tell, write or draw their ideas. 
Display these for future reference.

Form pairs to write a short illustrated record about the 
how melting, freezing, heating and cooling can affect the 
shape of different dairy foods.

Share the students’ science understandings with others. 
For example, ask students to share what they have been 
learning about with family members at home.

Prerequisite for progression

Students have worked as a class, in groups and in pairs 
and collected research on how melting, freezing, heating 
and cooling can affect the shape of different dairy foods.

Hands on learning, videos and images are used to 
contextualise understanding. Students will share their 
ideas with peers, the teacher and family.
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Objective: Students need to imagine how they 
are going to create an episode of a Science Show 
to explore the ways in which dairy products can 
change when melted, frozen, heated or cooled

Ask students to visualise being in a junior scientist in a 
Science Show exploring something about ways in which 
dairy products can change shape when melted, frozen, 
heated or cooled. What might they wear? What might 
they experiment with? What ingredients and equipment 
might they need? What might they say? What language 
might they use?

As a class brainstorm describe all the different ways they 
might create an episode on a ‘Science Show’. For example 
students might use role play or video the episode.

Develop possible solutions by viewing these episodes for 
inspiration. View science experiments on the ‘Questacon 
website at questacon.edu.au/outreach/programs/
science-circus/videos. Download experiments too! 

Check out the Science Fair activities at 
stevespanglerscience.com/lab/experiments/category/
science-fair for ideas too!

Find out how to make homemade glue using milk at 
education.com/activity/article/Make_Homemade_
Glue/ or at chemistry.about.com/cs/howtos/ht/
gluefrommilk.htm

Explore how to churn butter at 
scienceprojectideasforkids.com/2011/churn-butter/

Discover how to make buttermilk at chemistry.about.
com/od/foodcookingchemistry/ss/How-to-Make-
Buttermilk-5-Simple-Buttermilk-Recipes_2.htm

Find out how to make natural plastic using dairy 
products at chemistry.about.com/cs/howtos/ht/
dairyplastic.htm

Re-focus students on the purpose of the experiments, 
i.e. to explore the ways in which dairy products can 
change when melted, frozen, heated or cooled.

Ask students to imagine the experiment they have 
in mind for their episode of the ‘Science Show’.

Challenge students to think about the materials, tools, 
equipment and ingredients they will need for their 
experiment.

Invite students to think about how they might present 
their Science Show experiment too.

Progressions for Learning

The class have brainstormed ideas to begin imagining 
how they are going to create an episode of a Science 
Show to explore the ways in which dairy products can 
change when melted, frozen, heated or cooled and have 
answered the questions posed in the dream phase. 

STEP 4: DREAM
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Objective: Students need to explain, prepare and 
action how they are going to create an episode 
of a Science Show to explore the ways in which 
dairy products can change when melted, frozen, 
heated or cooled 

Ask students to decide on their Science Show experiment 
that will explore the ways in which dairy products can 
change when melted, frozen, heated or cooled. 

Invite students to draft the procedure for their ‘Science 
Show experiment. Ask students to mind map their ideas 
for their proposed experiment. For example:

Title:

In this experiment, …

You will need:…

First…

Next…

After that…

Then using…

So, what’s happening?… 

And, this causes…

Ask students to gather the materials, tools, equipment 
and ingredients needed and then practice the 
experiment.

Invite students to record or role play their experiment.

Invite a peer class group to the class to the class Science 
Show and find out more about the ways in which dairy 
products can change when melted, frozen, heated or 
cooled.

Prerequisite for progression

Students are able to document in oral or written/digital 
forms how this project is to occur. The understanding is 
demonstrated by the students explaining their thinking 
to a peer class group.

STEP 5: DESIGN
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Objective: Students need to deliver their Science 
Show experiment that demonstrates the ways 
in which dairy products can change when melted, 
frozen, heated or cooled

The Delivery phase has two stages – production and 
publication. In the production stage the project comes to 
life – this is the doing phase. At the end of this phase the 
stories showing the steps involved in making a healthy 
snack using a dairy food should be completed.

Ask students to communicate how they are going to 
deliver their Science Show experiment that demonstrates 
the ways in which dairy products can change when 
melted, frozen, heated or cooled from start to finish!

In the publication stage, students get to showcase all 
of their thinking and planning. This is the time when 
students deliver their Science Show experiment that 
demonstrates the ways in which dairy products can 
change when melted, frozen, heated or cooled to each 
other or an audience. This is a good time for peer or self-
assessment.

Hold a Science Fair showing the ways in which dairy 
products can change when melted, frozen, heated or 
cooled. Invite students, teachers and parents attend too.

Prerequisite for progression 

Each student has delivered their Science Show 
experiment that demonstrates the ways in which 
dairy products can change when melted, frozen, 
heated or cooled.

STEP 6: DELIVER – PRODUCE
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Objective: Assess the results of the celebration 
of food science

Ask students to reflect on their learning and: 

• Draw something new they learnt about how dairy 
foods can change when melted, frozen, heated 
or cooled.

• Describe what worked well and not so well in their 
efforts to design a science experiment.

• Talk about what they learned about how to freeze, 
cool or melt dairy foods.

• Recall their favourite activity and describe why it 
is their all time favourite.

STEP 7: DEBRIEF

MILK
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