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 Shelter in a storm • Lesson 1 • What is shelter and why do we need it?LESSON 1
LAUNCH


	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/foundation/shelter-storm/lesson-1-what-shelter-and-why-do-we-need-it 



Lesson overview
Students explore the observable properties of materials by investigating the purpose and features of shelters and the materials used to construct them.
Key learning goals
Students will:
· identify different types of shelters and who uses them.
· consider how shelters protect plants and animals, including people.
· name and describe shelter parts such as “base”, “frame” and “cover”.
Students will represent their understanding as they:
· participate in a shelter hunt around the school grounds.
· discuss examples of shelters and who or what they protect.
· contribute ideas and drawings to the class science journal.
Assessment advice
In the Launch phase, assessment is diagnostic.
Take note of:
· students’ ability to identify a shelter and explain its purpose.
· students’ discussion about who or what a shelter protects and their use of simple language, such as “base”, “frame” and “cover”, when discussing shelters.
· students’ ability to recognise the material used to make shelters and relate material choices to their purpose. For example, they might explain that a frame is made from wood because wood is strong or a cover is made of tiles because tiles keep water out.
List of materials
Whole class
· Class science journal (digital or hard-copy)
· Materials to make a word wall
· An area in the school grounds or local community where students can carry out a shelter hunt
· Photos of shelters, either from a demonstration copy of the Who shelters here? Resource sheet or taken during a shelter hunt in the school grounds
· Note: The photos of shelters on the Who shelters here? Resource sheet are generic and may not match the types of shelters found in your community. Adapt the resource sheet to use images of human and animal shelters that will be more recognisable to your students.
· A copy of the story The Three Little Pigs, or an alternative such as The Three Little Bush Pigs by Paul Dallimore, The Three Little Aussie Pigs by Renee Conoulty or The Three Little Javelinas (see Preparing for this sequence for more details) 
· Two small toy characters. These might represent: 
· the two pigs who built unsuccessful shelters in The Three Little Pigs or the alternative story you read.
· two different characters that will appeal to your students.
· A digital device for taking photos
Each student
· Individual science journal (digital or hard-copy)
· 1 x paper cup or bag, labelled with student’s name

	Lesson routine
	Estimated time
	Task type

	Experience and empathise and Elicit
	Variable
	Whole class

	Anchor
	20 minutes
	Whole class/Individual

	Connect
	10 minutes
	Whole class
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Launch
Experience and empathise and Elicit • Shelter hunt
In this lesson, students undertake a shelter hunt to look for different types of shelters and identify the materials used to construct them. 
Before the shelter hunt
Introduce the term “shelter” and ask students what they think they know about shelters, including different types of shelters and how they are used by plants and animals (including humans).
Record students’ ideas using simple words, labels and quick sketches on a chart or a page in the class science journal. Encourage all contributions, including informal or everyday examples.
If necessary, explain that a shelter is a place, structure or covering that protects a living thing. Identify synonyms that students may know, such as house, unit, townhouse, flat, building or school. 
Explain that in this lesson, students will begin thinking like designers and scientists by noticing shelters in the world around them and considering how they are used.
Ask students to suggest examples of shelters they might see during the shelter hunt and whether they think plants need shelter.
Explain that during the shelter hunt, students will also collect some small, non-living objects from the ground and place them in a paper cup or bag marked with their names. Brainstorm the types of non-living objects students might find on the ground around the school, such as small rocks, plastic pieces, paper pieces or metal and plastic lids. 
You might also discuss what is living and non-living, although students might find it difficult to distinguish at this stage. Alternatively, if students collect living or once-living things, remove these at the end of the lesson or during the subsequent lesson.
Before leaving the classroom, also establish clear expectations for moving safely outdoors, including:
· staying with the group and supervising adult at all times.
· staying alert and listening to instructions.
· not disturbing the natural environment.
· only collecting objects in their paper cup or bag that are not plants or animals. 
· checking for hazards before collecting items.
· never picking up anything that is sharp (including broken glass), dirty, or potentially unsafe, and asking the teacher or supervising adult if unsure.
· washing or sanitising their hands after returning to the classroom.
During the shelter hunt
Explore the school grounds or local area for shelters used by people, other animals and plants. 
While exploring, ask students to collect samples as discussed before the shelter hunt.
Stop periodically to observe a shelter closely and discuss what students notice. During these stops, allow students time to collect objects as outlined above.
Potential discussion points
· What can you see here that could be a shelter? 
· A building, roof, shade cloth, cubby, nest, web, hollow, box, greenhouse cover, fence or another place that provides protection.
· Who or what might use this shelter? 
· People, birds, insects, spiders, possums, pets, plants or other living things.
· Is the shelter protecting a person, another animal or a plant? 
· It could be protecting any of these, depending on how it is used.
· What do you think this shelter provides protection from? 
· Rain, wind, sun, heat, cold, danger, drying out or damage.
· Does this shelter look strong, covered, open, hidden, big or small? 
· It might look like any of these, depending on the shelter being observed.
· Have you seen a shelter like this before? Where?
· At home, at school, in a park, in a garden, on a farm, in a storybook, on television, in a tree, near a dog kennel or somewhere else nearby.
Encourage students to compare shelters and notice that shelters can look very different depending on who uses them and how.
Optional: Photograph examples to revisit later in the lesson.
After the shelter hunt 
In the classroom, place students’ paper cups or bags containing their collections in a safe location, ready for use in Lesson 2.
Review students’ ideas about shelters recorded before the shelter hunt. Compare these ideas with the students’ observations, identifying which ideas they still agree with, are unsure about or now disagree with. Focus on how shelters provide protection for living things and can look different depending on who or what they are for.
If photos were taken during the shelter hunt, display these to support students to recall the experience accurately. 
Potential question prompts
· What did we think we knew about shelters before we went on the shelter hunt?
· Do we agree with these ideas now? Why or why not?
· How do we know whether something is a shelter?
· Which shelters did you notice on our shelter hunt? 
· A classroom, covered area, shade structure, possum box, spider shelter or ant nest.
· Why do you think animals other than humans need shelter?
· Why might a plant need shelter? What might it need protection from?
· What might make one shelter feel safer or better than another?

Anchor • Parts of a shelter
Using the images from either the Who shelters here? Resource sheet or the ones taken during the hunt, ask students to identify the different animal shelters and the animals who might use them.
Potential discussion prompts
· What types of shelters can you see? 
· Who or what might use them? 
· Why might they use them? 
· To stay safe, keep dry in the rain, shelter from the wind or sun, rest or sleep.
· What types of shelters do you use? Why do you use them?
· Responses to these questions may vary depending on students’ lived experiences. You may need to prompt students by asking about shelters at school, where they might go if it were hot, sunny or raining and where they might stay on holiday.
· Be sensitive to students’ experiences and use your knowledge and judgement to tailor the questions to your class.
· What might happen if people had no shelter? 
· They might become wet, too hot, too cold, uncomfortable or unsafe.
· Do plants need shelter too? 
· What might protect a plant? 
· Shade cloth, a greenhouse, a tree guard, a fence, a larger plant or being planted in a protected place.
· Did we see any plant shelters?
With student input, use the images to identify the common parts of a shelter and any other names for them. Identify each part in the various images.
· The bottom part of a shelter is the “base”. This might be the ground or the floor. 
· The supporting parts of a shelter are called the “frame”. The frame might be enclosed by walls or open, as in a shade structure.
· The top part of a shelter is the “cover”. This is sometimes called the “roof”. 
Draw an explicit example of a diagram of one or two shelters e.g. a shade structure and a classroom building from the school grounds, emphasising base, frame and cover. Use simple lines and add clear word labels. 
Explain the purpose of each part of a shelter and discuss what features each part might need to have to achieve its purpose. Do not use the word “properties” with students unless they offer it first. It will be introduced later in the sequence. 
Potential discussion prompts
· What does the base of a shelter do? 
· It attaches the structure to the ground and connects to the frame. 
· What might it look like? 
· Do different types of shelters have different types of bases?
· What do the bases of the shelters we observed have in common? How are they different?
· Select one or more images and ask: How can we describe the base of this shelter? Is it hard, soft, flat or bumpy? What shape is it?
· What materials might the base of a shelter be made from?
· It may be a clear section of the ground made from whatever natural material is found in the environment. It might also be made from materials such as wood, cloth, metal or concrete.
· What does the frame do? 
· The frame connects to the base and holds up the cover. It can be enclosed or open. 
· How would you describe the frames in the images we looked at? Are they hard, soft, bendy or something else?
· What are the frames made from?
· Why do you think they are made from those materials?
· What does the cover do? 
· It provides protection from rain, sun and wind.
· How would you describe the covers in the images we looked at? Are they big, small, flat, soft or something else?
· What are the covers made from?
· Why do you think they are made from those materials?
Co-construct a class statement and record it in the class science journal. For example: 
A shelter protects people, other animals or plants. A shelter has parts. The parts can include a base, frame and cover.
Ask students to draw a shelter they remember from the shelter hunt in their science journals. Ask them to label its base, frame and cover, as well as any materials they can identify.

Connect • Introducing the design challenge
Read the story of The Three Little Pigs, or an alternative such as The Three Little Bush Pigs, The Three Little Aussie Pigs or The Three Little Javelinas.
Discuss the houses or shelters that were constructed by each character, what they were made from and whether or not they were successful.
Potential discussion prompts
The question prompts below are based on the well-known story The Three Little Pigs. Adapt them as required to suit the animals and materials used in an alternative version.
The discussion refers to storms, particularly strong winds, damaging houses. In some parts of Australia, students may have experienced this. Use your knowledge of your students’ contexts and experiences to determine whether these questions are appropriate.
· What did each little pig build their house or shelter from?
· Did their houses or shelters have a base, frame and cover?
· Did their houses make good shelters? Why or why not?
· How did the first pig’s house fall over?
· How did the second pig’s house fall over?
· Why did the third pig’s house not blow over?
· Could you really blow a house over by blowing out a big, deep breath?
· What is like a big, deep breath but happens naturally? 
· Wind. 
· Does wind always blow houses over?
· Not usually, although very strong winds can damage houses.
· Have you ever felt really strong winds? 
· Strong winds often happen during storms. What else can happen during a storm?
· Thunder, lightning, rain and flooding.
Show students the two small toy characters selected for the sequence. These might match the characters from the stories read earlier or be different characters that will appeal to students, such as dragons, unicorns, robots or ducks.
Explain that throughout the sequence, students will learn about shelters, how they are constructed and the materials from which they are made. They will then design and build a shelter to protect the characters from a storm. 
Discuss the main weather conditions from which the shelters will need to protect the characters, focusing on wind and rain.
Potential discussion prompts
· What happens during a storm? What kind of weather is it?
· What will the shelter need to protect the character from? 
· What do you think a good storm shelter might need to be like? 
· It needs to be strong, remain standing and keep rain out.
Create a class science journal page titled What do we want to find out about shelters and materials?
Guide students to pose simple questions about shelters and the materials from which they are made. Record their questions for use in later lessons.
Questions you might model include:
· What are shelters made from?
· Which materials are stiff or bendy?
· Which material keeps water out?
· Which shape stands up best?
· Which shelter works best?
Explain that scientists and designers pose questions to help them investigate and solve problems. Discuss how students will work like scientists over the next few lessons, learning about shelters and materials so they can design and build shelters for their characters.

Reflect on the lesson
You might: 
· review the word wall, adding any words and supporting images as required. 
· revisit the key ideas from the lesson using the class science journal.
· re-examine the intended learning goals for the lesson.


			Shelter in a storm • Lesson 1 • What is shelter and why do we need it?
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       Shelter in a storm • Lesson 2 • What is used to make shelters?LESSON 2
INQUIRE

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/foundation/shelter-storm/lesson-2-what-used-make-shelters 



Lesson overview
Students explore materials by sorting the objects collected during Lesson 1 and identifying what they are made from. They consider what materials are used to build shelters and begin to consider how shelters can be impacted by weather.
Key learning goals
Students will:
· identify that objects, including shelters, are made from materials.
· name some common materials found in their environment.
· sort found objects into groups based on the material they are made from.
· discuss how different material choices affect shelters.
Students will represent their understanding as they:
· discuss story examples of shelters and materials.
· sort and classify collected objects.
· contribute to a class sorting chart.
· record material groups in their science journals.
Assessment advice
In this lesson, assessment is formative.
Feedback might focus on students’ ability to:
· identify and name some common materials in their environment.
· sort found objects into groups based on material.
· explain that shelters and other objects are made from materials.
· talk about why some materials might be useful for shelters.
List of materials
Whole class
· Class science journal (digital or hard-copy)
· Materials to make a word wall
· Photos or drawings of shelters taken/made in Lesson 1
· The two small toy characters used in Lesson 1
· A copy of the story of The Three Little Pigs (or the alternative story) that was used in Lesson 1
· A collection of different classroom objects, such as rulers, scissors, pencils, concrete materials, containers
· Examples of classroom objects that have the same function but are made of different materials e.g. a wooden ruler and a plastic ruler, a pen and a pencil, a plastic water bottle and a metal water bottle, a paper cup and a plastic cup
· Demonstration copy of the Who shelters here? Resource sheet, as used in Lesson 1
Each student
· Individual science journal (digital or hard-copy)
· Paper bags or cups containing each student’s objects collected in Lesson 1

	Lesson routine
	Estimated time
	Task type

	Re-orient
	5 minutes
	Whole class

	Question
	15 minutes
	Whole class

	Investigate
	15 minutes
	Whole class/Small group

	Integrate
	20 minutes
	Whole class/Individual
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Inquire
Re-orient
Using the photographs or students’ drawings created in Lesson 1, recall examples of shelters observed during the shelter hunt. Discuss what those shelters were for and their parts (base, frame and cover).
Potential discussion prompts
· What is a shelter? 
· A shelter protects a living thing.
· Who might need a shelter? 
· People, animals and plants.
· What parts can a shelter have? 
· A base, frame and cover.
Use the toy characters to remind students about the design challenge they were given in Lesson 1, and that they will be learning all about shelters so that they can build one to protect a character from wind and rain.

Question • What makes a good shelter?
Introduce the term “material” and ask students what they think it means. Students are likely to equate the term with cloth or fabric.
Explain that whilst sometimes the word “material” can be used the same way as cloth or fabric, scientists use it to mean the physical “stuff” which something is made of. Give examples by holding up a selection of familiar classroom items (for example, cups, rulers or pencils) and ask students to name the material they are made of, providing support and guidance as required. 

Explain that sometimes two objects can do the same job but be made of different materials. Model this by showing two objects that have the same purpose but are made of different materials (for example, a wood and plastic ruler). Name the object (ruler) and the materials (plastic and wood) explicitly for students, recording it in the class science journal. Use some other examples that students should find easy to identify, for example water bottles made of plastic and metal, or cups made of paper and plastic. Each time, be explicit about the name of the items and the different materials they are made of.
Re-read and discuss the story of The Three Little Pigs (or the alternative story you read in Lesson 1), focusing again on what each shelter is made from and what happens to it in the wind. Discuss how the material each shelter was made from influenced what happened and why.
Support students to compare the shelters and begin noticing that different materials can be used for different purposes. 
Potential discussion prompts
The question prompts below are based on the story of the three little pigs. They can be easily altered to suit the animals/materials used in an alternative version, if required.
· What was this shelter made from? 
· Straw, sticks, bricks.
· Which shelter/s blew away easily? Why do you think that happened?
· The straw shelter and the stick shelter blew away easily because the materials were lighter, weaker and not strong enough to stay upright in the wind from the wolf.
· Which shelter stayed standing? 
· The brick shelter stayed standing.
· What was the danger or threat in the story? 
· The wolf trying to blow the shelter down with strong wind.
· How did what each house was made of affect what happened? 
· The sticks and straw were not heavy and strong enough and the shelters blew down. The bricks were stronger and helped the shelter stay standing. The brick house kept the pigs safe.
· If you were inside that shelter, would you feel safe? Why or why not?
· Students should feel safer in the brick shelter because it stayed standing. They would not feel safe in the straw or stick shelter because it blew away.
· Are houses usually made of straws or sticks? 
· What kind of shelters are made of straws or sticks? Who uses these shelters?
· Are houses usually made of bricks? Why do you think that is?
Pose the question: What else is used to make shelters?

Investigate • Sorting materials
Return the named paper cups/bags of items that students collected in Lesson 1. They remove their items from the bag and spread them out on the table in front of them.
If not done in the previous lesson, support students to identify and set aside any living or once living things that were accidentally collected. This might include leaves, shells, feathers. Explain that they will focus only on non-living objects.
Students will then sort their items into groups. The items might be sorted into groups based on:
· what they are, for example all lids in a group, all straws in a group.
· what they are made of, such as plastic, metal, paper, rock/stone, wood, fabric and glass.
You might allow students to attempt sorting the items first, before providing guidance. Otherwise, guide students to sort as required.
After the items have been sorted by material, use examples of materials from the class collection and discuss the possible names of each material.
Potential discussion prompts
· What is this object called? 
· A bottle lid/a can tab/a paper scrap/a small rock.
· What material is it made from? 
· Plastic/metal/paper/rock.
· Do these two objects have the same material or different materials? 
· Can you put all the plastic things together? 
· Which things feel like metal, paper or rock? 
One feels like metal because it is hard and shiny, this one feels like paper because it is light and thin, this one feels like rock because it is hard and rough.

Integrate • Made of materials
	In the following Integrate routine, students are guided to link their experiences identifying and sorting materials with the science concept being explored, that is, that objects are made of materials, and that there are different types of materials.
Through modelling, questioning and discussion, students should come to a consensus that:
· objects are made of materials.
· shelters are made of different materials.


Discuss how students separated their objects and the things they looked for to identify which material made up the object. Reinforce names for the material groups such as plastic, metal, paper, rock/stone, glass, fabric and wood.
In a table headed with the names of different materials, create a class list of the items students found, recording the name of each item in the appropriate column. Encourage students to name the item and the material when sharing their response, for example “This lid is made of glass” or “This lid is made of metal”. 
[image: ] 
Potential discussion prompts
· Why did you put this object here?
· Because it is made from plastic/metal/paper/rock.
· Could this material be used in a shelter?
· Yes, some materials can be used to make shelters.
· Would this material be useful for a base, frame or cover?
· It could be useful for a base/frame/cover because...
· Why might some materials be better than others for shelters?
· Because some materials are stronger, stiffer, heavier or better at keeping out wind and rain.
Students draw one or two sorted objects in their individual science journals and, with support if required, record the material name. 
Look at the images of shelters either taken in Lesson 1, or available on the Who shelters here Resource sheet, and identify the different materials used in the shelters.
Add new material words and any related drawings or photos to the word wall.
Create a class statement in the class science journal such as: Objects are made from materials. Objects that are the same can be made of different materials. Different materials can be used to make shelters.

Reflect on the lesson
You might:
· review the class science journal.
· review the idea that the class sorted the found objects by material type, not just by object name.
· reinforce that shelters and other objects are made from materials and that different materials can do different jobs.
· link the learning back to the toy character challenge by reminding students that they will need to think carefully about material choices when designing shelters in later lessons.


			Shelter in a storm • Lesson 2 • What is used to make shelters?
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       Shelter in a storm • Lesson 3 • Stiff or bendy?LESSON 3
INQUIRE

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/foundation/shelter-storm/lesson-3-stiff-or-bendy 



Lesson overview
Students explore the properties of materials by determining if a material is bendy or stiff. They consider how and why stiff and bendy materials can be used when building a shelter.
Key learning goals
Students will:
· identify that an object, such as a spoon, can be made from more than one type of material, e.g. metal, plastic or wood.
· distinguish between an object and the material it is made from.
· describe a simple material property using the words “stiff” and “bendy”.
· test materials safely and discuss what they observe.
Students will represent their understanding as they:
· discuss single-material objects and their materials.
· test and compare materials for stiffness and bendiness.
· contribute to a class results chart.
· record their observations in their science journals.
Assessment advice
In this lesson, assessment is formative.
Feedback might focus on students’ ability to:
· identify an object and name the material it is made from.
· recognise that some objects are made from more than one material at a time.
· use the words “stiff” and “bendy” appropriately.
· discuss whether a material might be useful for a shelter.
List of materials
Whole class
· Class science journal (digital or hard-copy)
· Materials to make a word wall
· Examples of objects that have the same function but are made of different materials, for example, a wooden ruler and a plastic ruler, a pen and a pencil, as used in Lesson 2
· Collection of single-material objects, including at least one plastic, metal or wooden spoon. Other examples might include:
· cloth
· wooden skewers or cutlery
· elastic bands
· wool
· cotton buds/pads
· paper/cardboard
· Copy of the Paper spoon Resource sheet, with the spoon image resized to match the single-material spoon above then printed and cut out
· A tissue
Each group 
· A collection of objects to test to determine whether they are bendy or stiff
· Two labels under which students can place objects, one reading “bendy” and the other “stiff”
Each student
· Individual science journal (digital or hard-copy)

	Lesson routine
	Estimated time
	Task type

	Re-orient
	5 minutes
	Whole class

	Question
	15 minutes
	Whole class

	Investigate
	15 minutes
	Whole class/Small group

	Integrate
	15 minutes
	Individual
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Inquire
Re-orient
Using the same objects as in Lesson 2, remind students that an object and the material from which it is made have different names. For example, a lid is an object, while plastic or metal is the material.
Potential discussion prompts
· What is an object?
· A thing that we can see, touch or use.
· What is a material?
· What an object is made of.
· Can two objects have the same material?
· Yes, different objects can be made from the same material.
· Can two similar objects be made from different materials?
· Yes, for example, a spoon can be made from metal, plastic or wood.
Remind students that shelters can be made from different materials and that the class is working towards designing a shelter for the toy characters that will protect them from wind and rain.

Question • Exploring materials
Pose the question: What is an object made of?
Display a range of single-material objects. Model language such as: This is a spoon. This spoon is made of metal. Repeat with several examples so students hear both the object name and the material name. Invite students to name the object and material, where appropriate.
Support students to compare objects and notice that they are made of different materials, e.g. metal, wooden and plastic spoons. 
Introduce the idea that materials have properties, which describe how they look or behave.
Show students two spoons: one made of paper using the template found on the Paper spoon Resource sheet, and one made of a typical material such as metal, plastic or wood.
Ask students to describe the similarities and differences between each spoon. Record any words that students use to describe each spoon’s properties. These might include “hard”, “straight”, “strong”, “soft”, “floppy”, “weak”.
If students do not suggest the terms themselves, introduce and explain the terms “stiff” and “bendy”. Ask students which term best describes each spoon and why they think that.
Potential discussion prompts
· What are these objects called?
· Spoons.
· What is it made from?
· Metal/plastic/wood/paper.
· Is each spoon made from one material or more than one material?
· One material.
· What do we mean by a “property”?
· A property is how a material looks or behaves.
· What does “stiff” mean?
· Stiff means it does not bend easily.
· What does “bendy” mean?
· Bendy means it can bend easily.
Pose the question: Which objects are stiff and which objects are bendy?

Investigate • Bendy or stiff?
Discuss with students ways they can safely test to see if a material is bendy or stiff. Model safe handling to test each idea using the paper and rigid spoons and record the test ideas that are possible. For example, a student might suggest that something that is bendy can be rolled up. Discuss how far each object should be bent during testing before it could be classified as bendy.
Provide small groups with similar objects made from different materials and explain that they will:
1. Select an item from a pile.
2. Name the material the item is made of.
3. Test to see if the material is bendy or stiff.
4. Place the item in the area on their table assigned for “stiff” or “bendy” items depending on what they think it is.
Guide students to talk about what they observe and to compare materials using simple language. For example, one material may be more stiff, more bendy or a little bit of both. If required, students could generate a scale of most bendy to most stiff by placing objects in a line along a table.
Co-create a class table or chart to record the results. Use simple words and symbols if needed, such as S for stiff and B for bendy.
[image: ]
Potential discussion prompts
· Does this material bend easily or not easily?
· It bends easily/it does not bend easily.
· Is this material stiff or bendy?
· It is stiff/bendy.
· Which object feels the most stiff?
· The metal or wooden objects may feel the most stiff.
· Which object feels the most bendy?
· The fabric or paper object may feel the most bendy.
Do these similar objects behave in the same way or in different ways?

Integrate • Does it hold up?
	In the following Integrate routine, students are guided to link their experiences testing materials with the science concept being explored: materials can have different observable properties, such as being bendy (flexible) or stiff (inflexible).
Through modelling, questioning and discussion, students should come to a consensus that:
· different materials can do different things.
· we can make observations to help us work out what different materials can do and what they might be useful for.
· stiff materials are good for holding things up.


One at a time, each team shares one material they tested and whether they considered it bendy or stiff. Compare their result with the results of other teams. If there is agreement, add the name of the material to a table under the appropriate column, either “stiff” or “bendy”. You might also need a column for “not sure”, and depending on the materials you provide to students, a column titled “a bit bendy”. Reinforce that a property is how a material looks or behaves.
Discuss how stiff and bendy materials might be useful for different parts of a shelter. Encourage students to begin linking material properties to function. For example, a stiff material might help hold a shelter up, while a bendy material might wrap around or cover something.
Potential discussion prompts
· Why did this object go in the stiff group?
· Because it did not bend easily.
· Why did this object go in the bendy group?
· Because it bent easily.
· Could this material be useful in a shelter?
· Yes, it could be useful.
· Would this material be useful for a base, frame or cover? Why do you think that?
· It could be useful for a base/frame/cover because...
· Is there a material that you think would not be useful for a shelter? Why do you think that?
· Why might a stiff material be useful?
· Because it can help to hold something up.
· Why might a bendy material be useful?
· Because it can wrap around something or move without breaking.
· What if a chair leg was made of paper?
· It would bend or break and would not support someone sitting on it.
Show students two of the materials that were tested, one that they have determined is bendy and one that is stiff (for example, the paper spoon and a metal spoon or a wooden skewer and a piece of wool the same length). Ask students to predict which object would be able to hold a tissue up in the air and why they think that.
Demonstrate each one to show that a stiff material (metal or wood) can hold a tissue up in the air, but a bendy material (paper or wool) collapses and cannot hold the tissue up. 
Write some statements in the class science journal about what students have learned during the investigation. For example:
· Objects are made from materials. 
· Materials have properties. 
· Some materials are stiff and some materials are bendy.
· Stiff materials can hold things up. Bendy materials are floppy and cannot make things stay up.
Optional: Students draw a simple “What if...?” picture to show an unsuitable material choice, for example: What if chair legs were made of paper? What if a walking stick was made of fabric? 
Share relevant “What if…?” student drawings to emphasise the problems that occur when material properties do not match an object’s intended use. 
Add new words and any related drawings or photos to the word wall.

Reflect on the lesson
You might:
· review the class science journal.
· review the idea that the names of objects and the names of materials are different.
· reinforce that materials have properties, including being stiff and bendy.
· link the learning back to the toy character challenge by reminding students that they will need to choose materials carefully for different parts of a shelter.
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       Shelter in a storm • Lesson 4 • Which frame material is best?LESSON 4
INQUIRE

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/foundation/shelter-storm/lesson-4-which-frame-material-best 



Lesson overview
Students build and test a simple shelter frame to determine which construction material best achieves the required criteria.
Key learning goals
Students will: 
· identify that a shelter frame needs to support itself.
· test whether a frame shape can stand by itself.
· explain which material is best for a frame to withstand wind.
· describe simple ways to help a shelter stay still in wind.
Students will represent their understanding as they:
· build a shelter frame.
· participate in discussion to recount observations and experiences relating to the different materials used to build the frames.
· record observations in a simple worksheet or drawing.
Assessment advice
In this lesson, assessment is formative.
Feedback might focus on students’ ability to:
· construct a simple frame that fits over their chosen toy character.
· recognise whether their frame is self-supporting.
· observe and describe what wind does to the frame.
· explain which material is best for the frame.
· suggest a practical improvement, such as making the base wider, making the frame shorter, strengthening joints, adding weight to the base or securing the base to the ground.
List of materials
Whole class
· Class science journal (digital or hard-copy)
· Wooden skewer or pop sticks
· Tissue
· Paper spoon used in Lesson 3
· A simple self-supporting structure, such as four pop-sticks or skewers joined together with masking tape or blu-tac, for example:
[image: ]
· Demonstration copy of the Frame testing Resource sheet
· Electric fan
· 3 x objects with different weights that can be balanced on top of the constructed frames, e.g. a piece of paper, a small book, and a thin piece of wood.
Each group 
· One set of frame pieces made from one of the following material types:
· 10 x playground sticks
· 10 x wooden skewers
· 10 x pipe cleaners 
Distribute the three types of material evenly among the groups (i.e. three groups use sticks, three use skewers, three use pipe cleaners). Alternatively, you may choose to have each group build and test using the same type of material, then test each other’s frames, then build and test using the next material, and so on.
· Masking tape strips 
· Frame testing Resource sheet
· Access to the toy characters used in the sequence

	Lesson routine
	Estimated time
	Task type

	Re-orient
	5 minutes
	Whole class

	Question
	15minutes
	Whole class

	Investigate
	20 minutes
	Whole class/Small group

	Integrate
	20 minutes
	Whole class/Small group
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Inquire
Re-orient
Revisit the word wall, class science journal and learning from Lesson 3. Discuss how students described materials using the words “stiff” and “bendy”.
Remind students that materials have properties, which are the ways the materials look or behave when they are tested by scientists. 
Potential discussion prompts
· What is an object?
· A thing that we can see, touch or use.
· What is a material?
· What an object is made from.
· What is a property?
· How a material looks or behaves.
· What property words did we use in the last lesson?
· Stiff and bendy.
· Can an object be made from more than one material?
· Yes. For example, a ruler can be made from metal, plastic or wood.

Question • Framing the investigation
Remind students of the tests they watched in the previous lesson (involving the stiff material and a tissue) that showed that stiff materials can hold things up, but bendy materials cannot. Repeat the demonstration if necessary.
Ask students to consider whether they think a tissue on a skewer could be called a “shelter”, and why or why not. 
Ask students to think about any shelters built for people that they have seen/identified, such as umbrellas, tents, cubbies and shade shelters. Use images from earlier lessons to support students’ comments or ideas. 
Discuss how these shelters are different from a tissue on a skewer. Identify what makes a shelter stand up by itself, and ask students to consider what might make a shelter fall over in the wind. Record ideas in the class science journal.
As part of the conversation, guide students towards the following ideas:
· A frame needs a shape. 
· A frame needs a base.
· A frame needs to be big enough to fit a living thing, but not too tall, particularly in comparison to the size of the base.
· The joins between materials need to be strong.
· The frame needs to be weighted or attached to the floor or ground.
Potential discussion prompts
· What does it mean if something “stays up”?
· It stands by itself and does not fall over.
· Is a tissue on a skewer a shelter? Why do you think that?
· What does a tissue on a skewer have in common with a shelter? How are they different?
· The skewer is a basic frame and it holds up the tissue.
· The skewer is not wide enough to make the tissue “spread out”, so there’s no room to shelter under it.
· What might help the skewer stay up by itself?
· How can we get the tissue to stay “spread out” so it could shelter something?
· What is a shelter frame?
· The part that provides a supporting structure and holds up the cover.
· Does the frame have to be big enough for the toy?
· Yes.
· Would a very tall frame be better? Does something that is tall and very skinny stand up easily by itself?
· No, it might wobble or fall. You can demonstrate this by building a tall, skinny tower and a wider tower of the same height using non-interlocking blocks.
· Why might a shelter fall over in wind?
· The wind might be very strong, the frame might be too tall, the joints might be weak or the base might be narrow.
Demonstrate for students that the number of pieces in a frame matters too, using a few loose materials. For example, place one stick upright and show that it falls over, and/or show how two sticks joined together cannot stand up on their own. Then show the simple joined structure (prepared as part of the materials list) and discuss whether it stands more easily and why. Explain that shape matters, not just material: a triangular base made with three skewers, or a square base made with four skewers, will stand up by themselves.
Ask: What might help a frame stay still in wind? Students may suggest a wide base, strong joints, a lower height, a weighted base or being secured to the ground.
Try out student suggestions to explore the stability of a narrow base compared with a wide base and secure joints compared with insecurely linked joints.
Pose the question: What are the best shapes and materials to help a shelter stay up by itself?

Investigate • A strong frame
Explain that students will now build and test a shelter frame for one of the toy characters discussed earlier in the sequence.
Work with students to list the things that will make a good frame. For example:
· The toy will fit inside the frame.
· The frame will stand up by itself. 
· The frame will stay still in the wind. 
Explain that today the class is only testing whether the frame structure works as it is supposed to. Explain that teams will build their frame and test it by:
· fitting the toy inside the frame.
· making sure the frame stands up on its own.
· making sure the frame doesn’t blow away in the wind, by placing it in front of an electric fan to replicate the wind in a storm.
Give each team the required equipment: one toy, one type of frame material, and masking tape strips.
Model how to make a square pyramid as an example of a shape that teams could use for their frame. Keep the modelling brief so students still do the building themselves. Emphasise that the frame does not need a cover yet. 
Model how to record students’ ideas and testing results using a demonstration copy of the Frame testing Resource sheet.
Teams build their frames. Encourage them to test whether the toy fits inside and whether the frame stands up by itself as they build. Encourage students to make adjustments to ensure their frame meets these two criteria as they go. Teams record the results of these two tests on the Frame testing Resource sheet.

Integrate• The best material
	In the following Integrate routine, students are guided to link their experiences of building and testing their frames with the science concept being explored: stiff materials are more suitable than bendy materials for building a strong frame.
Through modelling, questioning and discussion, students should come to a consensus that:
· stiff materials can stand up by themselves.
· when connected together, stiff materials can make a strong frame.
· a wide base makes a frame more stable.


When all teams have assembled their frames, test each one using an electric fan to simulate wind so that students can observe whether each team’s shelter stays stable. Use the same fan setting, and place the frames at approximately the same distance away from the fan so the test is as fair as possible. Encourage students to watch each frame test carefully and describe what happens.
Allow teams time to record the results of their wind test on their Frame testing Resource sheet. 
Discuss each frame and why it did or did not stay stable.
Note: Sensitivity may be required here, as younger students may take feedback as personal criticism. Discuss with students beforehand how an important aspect of working like a scientist is testing ideas and making improvements. Including positive feedback, as well as areas for improvement, can help students feel less overwhelmed when their frames are tested.
Potential discussion prompts
· Does your frame fit over the toy?
· Yes/not yet/it is too small.
· Can your frame stand by itself—is it self-supporting?
· Yes/no/only a little.
· What happened when the wind blew on it?
· It stayed still/wobbled/tipped over/moved.
· Why do you think that happened?
· It was too tall/the base was too small/the joints were weak/the material was too bendy.
· What is the shape of your frame?
· A square pyramid has a point at the top with a square base underneath.
· Did all frame materials behave in the same way?
· No.
· Which material feels stiff? Which feels bendy?
· A pipe cleaner frame is likely to be bendy, while a stick or skewer frame is likely to be stiff.
· What could you change to make your frame more stable?
· Make the base wider/make the frame shorter/use stronger joints/add weight to the base/tape it down.
Look at each of the materials used to make a frame and ask students if they think the material could hold up something heavy and why they think that.
Show students some objects that can act as weights, including some that are light and some that are heavier, and ask if they think each object would be able to balance on each frame without the frame bending or breaking.
Optional: Test some of the students’ frames to see if they can hold up the different objects.
Identify which part of a shelter the weight represents (the cover).
Compare what students noticed across the different material groups and help them to identify patterns. For example:
· Some materials bend more easily.
· Some frames stand well until the fan is turned on.
· Some frames are too tall and tip over.
· Some frames need stronger joints or a wider base.
Potential discussion prompts
· Did all frames work in the same way?
· Which frames stood by themselves most easily?
· Which frames moved most in the wind?
· Why does frame shape matter?
· Why do strong joints matter?
· Why is a wide base useful?
· Why are we not choosing a cover yet?
· How can this help us make a better shelter later?
Record a statement based on the class’s observations to answer each of the following questions about the ideal frame:
· The best frame material is ____ because ____?
· Why does the ideal frame need to fit over the toy?
· Why does the ideal frame need to stand up?
· Why does the ideal frame need to stay still in the wind? 
· What kind of base does the ideal frame need? Why?
Reinforce that the frame needs to do all these things before a cover is added, because the frame is needed to hold up the cover and make it wide enough for something to shelter under. Connect this to real shelters and umbrellas: the structure underneath (the frame) is important.
Co-construct a class statement such as: A good shelter frame needs to fit the toy, stand by itself, and stay steady in the wind.
Discuss and record practical improvements students could make before the final shelter testing. These may include:
· making the base wider. 
· making the frame shorter. 
· strengthening the joints. 
· adding weight to the base. 
· securing the base to the ground.

Reflect on the lesson
You might:
· review the class science journal.
· revisit the meaning of “frame”, “self-supporting” and “stable”. 
· add new words and any related drawings or photos to the word wall.
· review what students have learned about wide bases, lower heights, strong joints and stable shapes. 
· discuss which materials were easiest or hardest to build with.
· ask students to show or explain one change they would make to improve their frame.
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       Shelter in a storm • Lesson 5 • Can it be torn?LESSON 5
INQUIRE

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/foundation/shelter-storm/lesson-5-can-it-be-torn 



Lesson overview
Students explore the properties of materials by determining if a material can be torn. They consider how and why this property is relevant when building a shelter.
Key learning goals
Students will: 
· determine whether a material can be easily torn.
· describe materials in terms of how easily they can be torn.
· determine which materials make a suitable cover for a shelter.
Students will represent their understanding as they:
· predict whether a material can be torn.
· record results of their investigations about whether a material can be torn.
· contribute to discussions about which materials make suitable covers for a shelter and why.
Assessment advice
In this lesson, assessment is formative.
Feedback might focus on:
· students’ predictions about which materials can be torn. Can they justify their predictions based on their experiences?
· students’ results when testing tearability. Can they explain how hard they pulled and why that may have made a difference? Can they give reasons as to why their results may have been different to another team's results?
List of materials
Whole class
· Class science journal (digital or hard-copy)
· A tissue
· A variety of materials that can be tested for tearability, such as paper, cloth, cardboard, foil, cling wrap, baking paper, paper towel, rocks, spoons
· Demonstration copy of the Does it tear? Resource sheet
Each group 
· At least 3 x materials that can be tested for tearability, such as paper, cloth, cardboard, foil, cling wrap, baking paper, paper towel, rocks, spoons. Ensure each team has at least 1 x material each of the following:
· a material that tears easily.
· a material that does not tear easily.
· a material that does not tear easily, but is not suitable to use as the cover for a shelter.
Each student
· Individual science journal (digital or hard-copy)
· Does it tear? Resource sheet

	Lesson routine
	Estimated time
	Task type

	Re-orient
	5 minutes
	Whole class

	Question
	10 minutes
	Whole class

	Investigate
	15 minutes
	Whole class/Small group

	Integrate
	15 minutes
	Whole class
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Inquire
Re-orient
Use the class science journal to review the process students followed in Lessons 3 and 4 to learn about frames and determine which materials and shapes were suitable for building them, including:
· testing whether materials were bendy or stiff.
· determining that stiff materials are better at holding things up.
· determining that shelter frames need to be made from stiff materials because they hold up the covers.
· determine that shelter frames need wide bases to stay upright without being held.

Question • What can be torn? 
Remind students of the tests conducted in the previous lessons, including trying to hold up a tissue with a skewer and with a wider frame.
Ask students to consider whether they think a tissue would make a good cover for a shelter and why or why not.
Students’ responses might include ideas such as the tissue not being heavy enough and flying away in the wind, or that it could get wet and tear easily.
Introduce the terms “rip” and “tear” to students and ask them what they think the terms mean. Explain the terms as required: a hole or split in a material, or the act of making a hole or split in a material.
Ask whether they think a tissue would rip or tear easily and what action they could use to test this (typically by holding the tissue in two places and pulling in opposite directions).
Demonstrate that the tissue can be easily torn.
Show students the range of different materials you have collected and ask them to predict whether each material will tear easily. Include some examples of materials that will not tear easily but are not suitable shelter covers for other reasons e.g. rocks, metal items, such as spoons (too heavy and difficult to shape), paper, cardboard and fabric (not waterproof), and thick plastic sheets (difficult to shape).
Pose the question: Which materials rip or tear easily?

Investigate • Torn and tested 
Students work in teams to test different materials to see whether they can be easily torn.
Each team should test at least three different materials. You might ask all teams to test the same three materials. Alternatively, you might test six different materials across teams and collate the data during the Integrate step. Determine the approach that best suits your students.
Demonstrate the techniques students should use to attempt to tear the materials, such as stretching the materials by pulling from opposite ends in opposite directions or by pulling or pushing them in different directions from the centre.
You might demonstrate how a material, such as paper, cannot be torn easily when pulled from opposite ends, but can be torn easily when pulled in opposite directions from the centre.
Model how students can record their data in their prepared data table on the Does it tear? Resource sheet using an X or a ✓ (see sample table below).
[image: ]

Integrate • Tough shelter materials 
	In the following Integrate routine, students are guided to link their experiences of testing the tearability of materials with their learning about shelters and the suitability appropriate of different materials used for building them.
Through modelling, questioning and discussion, students should come to a consensus that:
· some materials tear easily and some don’t.
· materials that tear easily are not suitable for making a shelter cover.


Bring the class together to share and collate the results of the tearing investigation. 
Using an extended version of the table on the Does it tear? Resource sheet, list all the materials that were tested across the teams. Use tally marks or a similar method to record whether each team that tested a material determined that it tore easily.
Where there are differing results (some teams found that a material tore and other teams found that it did not), discuss why this may have been the case. Contributing factors may include the technique teams used to try to tear the material, the force they applied, any small rips or holes that were already present or any other differences, such as the location of the tears or if the material had been doubled over. 
Discuss how the results will affect which materials students select as covers for their shelters.
Potential discussion prompts
· Which materials tore easily?
· Which materials did not tear easily?
· Did you have to pull harder to tear some materials than others?
· What does this tell you about the material?
· Why would a material that tears easily be unsuitable to use for a shelter in a storm?
· What would happen if a stick poked a hole in the shelter's cover?
Co-construct a class statement such as: A shelter needs a cover that won't tear in a storm.

Reflect on the lesson
You might:
· add new words and any related drawings or photos to the word wall.
· discuss and identify which materials will make a suitable cover for the students’ shelters.
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       Shelter in a storm • Lesson 6 • Will it let water in?LESSON 6
INQUIRE

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/foundation/shelter-storm/lesson-6-will-it-let-water 



Lesson overview
Students investigate if materials are waterproof by looking at a familiar shelter—an umbrella. They consider how and why waterproofing is relevant when building a shelter.
Key learning goals
Students will: 
· identify the parts of an umbrella.
· describe the materials from which umbrella parts are made.
· test and compare materials for waterproofness.
· explain that materials are chosen for a purpose.
Students will represent their understanding as they:
· label parts of an umbrella.
· predict which material will keep water out.
· observe and record what happens in a simple “rain test”.
· discuss whether predictions matched observations.
Assessment advice
In this lesson, assessment is formative.
Feedback might focus on students’ ability to:
· identify key parts of an umbrella or parasol.
· name materials used in different umbrella parts.
· predict which material will keep water out.
· participate in a fair test and describe the outcome.
List of materials
Whole class
· Class science journal
· Umbrella
· Word wall
· Demonstration copy of Waterproof or not? Resource sheet
Each group 
· Small flat pieces of materials, all approximately the same size and thickness, such as plastic, paper towel, fabric and metal etc.
· Water droppers or pipettes
Each student
· Individual science journal
· Small paper umbrella, as often used to decorate drinks, with the rubber band removed so they can be opened easily
· Waterproof or not? Resource sheet

	Lesson routine
	Estimated time
	Task type

	Re-orient
	5 minutes
	Whole class

	Question
	15 minutes
	Whole class

	Investigate
	20 minutes
	Whole class/Small group

	Integrate
	15 minutes
	Whole class
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Inquire
Re-orient
Discuss what students explored in the previous lesson: some materials can be torn more easily than others, and this is important when choosing a cover for a shelter that can withstand a storm. Wind, or objects blown around by the wind, can cause materials to tear.

Question • A shelter from the rain
Show students a closed umbrella and record their observations. Open the umbrella and repeat. 
Potential discussion prompts
· What is this object? 
· What is it typically used for?
· What else might it be used for?
· What parts can you see? 
· What does each part do?
· Do you think this is a type of shelter? Why do you think that?
· What part would you call the cover? The frame?
· What materials are the parts made from?
Open and close the umbrella a few times and ask students to carefully observe how the mechanism works. Draw and label the umbrella together, including parts such as the handle, cover and frame.
Co-construct sentences with students to explain the parts of the umbrella and their purpose and function. Provide support and modelling as required, such as: This is the handle. We hold it with our hand. 
Pose the question: Why are the parts of the umbrella made from those materials? 
Potential discussion prompts
· What material is the handle made from?
· Do you think the handle is stiff or bendy? 
· Why would they make the handle from that material?
· What about the frame? What material is it made from?
· Why do you think it is made from that material?
· What material is the cover made from?
· It can be made from fabric or a plastic-like material.
· Do you think the cover will tear easily? Why or why not?
· If the cover is made from plastic, ask: Why might the cover be made from this plastic-like material?
· Because it needs to cover us and keep water out.
· If the cover is made from fabric, ask: How would you describe the fabric the cover is made from? Why do you think it looks like that?
· Prompt students with terms like “shiny” and “slippery” as required.
· Is it like the fabric we would use for clothes? If so, what kind of clothes? What does the fabric material have in common with clothes?
Give each student a small paper umbrella (with the outer rubber band removed). Encourage students to open and close their model carefully so they can observe how the mechanism works and physically explore the handle, frame and cover. 
Brainstorm with students how the small paper umbrella is different from the big umbrella we looked at earlier, drawing their attention particularly to the material of the cover.
Potential discussion prompts
· What do you notice about your small paper umbrella compared with the big umbrella we looked at?
· The model is smaller, simpler and made from paper and wood.
· What parts can you see?
· The handle/cover/frame.
· Do you think the small paper umbrella would keep out rain?
· No/don’t know.
· Why do you think that?
· Because the paper cover would let water through.
· It's too small for anyone to shelter beneath.
· Does anyone know the name of a material that keeps out water?
· Waterproof.
· Why would the cover material of an umbrella, that shelters us from the rain, need to be waterproof?
Introduce or revisit the word “waterproof”. Explain that waterproof materials keep water out (the water will sit on top of the material), while materials that are not waterproof allow water to soak in/through. Further discuss why it's important for something that shelters an object from the rain to be waterproof.
Pose the question: How can we find out which materials are waterproof so we can use them to shelter from the rain? 

Investigate • What’s waterproof?
Explain that students will now test different materials to find out which ones are the most waterproof.
Show students samples of the materials they will be testing to figure out which materials are waterproof and which ones are not.
Discuss how the investigation will work. Students will place drops or water on a material, to see if it sinks in or if it stays on top of the material. With students, determine:
· what will be changed (the materials).
· what will be measured (whether the water stays on top of the material).
· what will stay the same (the number of water drops, the size of the material pieces and number of material layers).
Note: Discuss the variables that will stay the same in the investigation as appropriate for your students. In particular, it is likely that students will want to add more water, so this should be emphasised. 
Invite students to predict which material will keep water out. Support students to record their predictions on an individual or class copy of the Waterproof or not? Resource sheet. 
Provide teams with small, flat test pieces of materials and invite them to test each material using the same number of drops (one or two) of water. Guide students to observe whether the water stays on top or soaks in.
Support students to record their observations on an individual or class copy of the Waterproof or not? Resource sheet and to note whether each material was waterproof or not waterproof.
Potential discussion prompts
· What does waterproof mean?
· It keeps water out.
· What happens when a material is not waterproof?
· It lets water soak in.
· What do we need to keep the same to make it a fair test?
· The size of the material pieces and the number of water drops.
· Which material do you think (predict) will keep water out best?
· Answers will vary.
· What happened to the water on this material?
· It stayed on top/rolled off/soaked in/went through.
· Was this material waterproof or not?
· Did all the materials behave in the same way?
· No. 
· Why did some materials work differently?
Because different materials have different properties.

Integrate • High and dry
	In the following Integrate routine, students are guided to link their experiences of testing materials for waterproofness with the science concept being explored: some materials let water through, while others soak up water.
Through modelling, questioning and discussion, students should come to a consensus that:
· some materials don’t let water through (they are waterproof).
· some materials do let water through (they are not waterproof).
· some materials soak up water.


As a class, discuss the results of the waterproof materials investigation, reviewing which materials kept water out and which materials allowed water to soak in. 
Record the results in a simple table, making extra notes as required.
[image: ] 
Co-construct a class statement such as: Some materials are waterproof and some materials are not. Waterproof materials can help keep water out.
Link the umbrella investigation to the toy shelter challenge by partly closing the umbrella so that it looks more like a tent frame. Discuss which parts of the umbrella match the parts of a shelter.
[image: ]
For example:
· umbrella frame = shelter frame.
· umbrella cover = shelter cover.
Discuss which materials might work well for a shelter cover and why.
Potential discussion prompts
· Which material kept water out best?
· Answers may include plastic or metal.
· Which material allowed water to soak through?
· Answers may include paper towel or some fabric.
· Why might a waterproof material be useful?
· Because it can keep rain out.
· Why might a material that is not waterproof be the wrong choice for a shelter cover?
· Because it soaks up water, which may then drip through.
· Which part of the umbrella is like a shelter frame?
· The umbrella frame.
· Which part of the umbrella is like a shelter cover?
· The cover.
· What type of material is an umbrella cover made from?
· It is a type of waterproof fabric called nylon or polyester. 
· Why is the cover made from that material?
· Because it needs to help keep water out.
· How can this help us design a toy shelter?
· We can choose materials that keep water out for the cover.
Add new words and any related drawings or photos to the word wall.

Reflect on the lesson
You might:
· review the class science journal.
· review the parts of an umbrella and what each part does.
· reinforce that different parts of an object can use different materials for different purposes.
· review the terms “waterproof” and “not waterproof”.
· discuss how the umbrella investigation can help students choose materials for a shelter cover.
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       Shelter in a storm • Lesson 7 • Designing a shelterLESSON 7
ACT

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/foundation/shelter-storm/lesson-7-designing-shelter 



Lesson overview
Students apply their learning about materials to build a shelter that can keep a toy dry and safe in the rain/a storm.
Key learning goals
Students will:
· draw a plan for a shelter suitable for use during the rain/a storm.
· select materials that are appropriate for this stable, waterproof shelter.
· follow their plan to build a prototype of their shelter.
· test their shelters according to the required criteria (size, stability, waterproofness). 
Students will represent their understanding as they:
· draw diagrams of their shelter.
· name the materials used and explain why they selected them.
· build and test their shelter.
Assessment advice
In the Act phase, assessment is summative.
Students working at the achievement standard should:
· describe the observable properties (strength, hardness, flexibility) of the materials that make up objects.
· be able to communicate to a selected audience how the properties of materials affect how they are used and respond to questions.
Refer to the Australian Curriculum content links on the Our design decisions tab for further information.
List of materials
Whole class
· Class science journal (digital or hard-copy)
Each group 
· Materials to construct a shelter prototype. These materials may vary depending on students’ designs and are likely to include the same materials that students used throughout the sequence, including:
· wooden skewers
· pop-sticks
· pipe cleaners
· tape
· cling wrap
· foil
· paper towel
· paper
· plastic
Each student
· Individual science journal (digital or hard-copy)

	Lesson routine
	Estimated time
	Task type

	Anchor and connect
	10 minutes
	Whole class

	Design
	Variable
	Whole class/Small group

	Communicate
	Variable
	Whole class/Small group
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Act
Anchor and connect • What have we learned?
Re-examine the data and ideas collected in the class science journal over the course of the teaching sequence. These might include:
· what shelters are and who uses them.
· why some of the shelters in The Three Little Pigs (or alternative story) did not stay standing and others did.
· the terms “stiff”, “bendy”, “waterproof”, “not waterproof” and their definitions.
· the shapes, sizes and materials that made strong frames.
· the materials that did not rip/tear easily.
· the materials that were waterproof.
Ask students to describe what they observed during testing that told them if a material was stiff, bendy, easy to tear, waterproof or absorbent. To promote creativity, accept all responses but challenge the students to share evidence, for example, using sentence starters We found out... or We know this because... Encourage students to refer to the class science journal if required.

Design • Designing a shelter
Define
Outline the task in a simple manner, such as:
How can we design a shelter that will keep our toy character safe and dry during a storm?
Determine any criteria that might be appropriate to apply, for example:
· The shelter frame will be big enough for the toy to fit inside.
· The frame will stand up by itself.
· The frame won't blow away in the wind.
· The cover will fit over the frame.
· The cover will stay on the frame.
· The cover will keep the toy dry in the rain.

Ideate
Make a list of available equipment that students can easily access to design their shelter.
Discuss any safety and accessibility considerations that might be required.
Brainstorm students’ suggestions for building a shelter. At this stage, to support creative thinking, every idea offered by students should be recorded in the class science journal. No idea is discounted, as the practicality of each idea will be considered after the brainstorming has finished.
Revisit the list of available equipment and discuss whether students could actually build their shelters with the available materials. Encourage students to classify their brainstormed ideas into three categories: classroom build, an outside build (if they had the materials and space) and a wild idea (difficult to do but fun to think about).

Prototype
In teams or pairs students discuss their ideas for a shelter and draw a labelled prototype diagram. An adult may scribe for students if required. Alternatively, students can film themselves explaining their designs.
At this age, students may have difficulty agreeing on the exact design of a shelter. It is fine if their individual designs differ, as students will be assessed individually on the shape and size of their proposed shelter and the materials they want to use to build it.
Teams build their shelters. If students have different designs, you might allow them to build more than one before deciding on a final version, or allow students to build each design separately if resources, space and time allow.
Teams or individual students test their designs according to the agreed criteria: 
· The toy will fit inside the frame.
· The frame will stand up by itself.
· The frame will stay still in the wind.
· The cover will keep the toy dry.

Communicate • Selling the design 
If parents, another class or community members have been invited to view students learning/shelters, welcome them and give students a moment to introduce their shelter informally.
Provide students with time to share their thinking about the sequence and their shelter design. This could take several forms depending on the class context, including:
· a gallery walk where students stand beside their shelter and explain it to visitors, classmates or the teacher.
· a brief whole-class sharing time where each pair or group explains one thing that worked well and one thing they would improve.
· an individual or paired recording task using a final reflection template or journal page.
Encourage students to use the science language developed across the sequence as they communicate, including words such as “shelter”, “base”, “frame”, “cover”, “material”, “property”, “stiff”, “bendy”, “waterproof”, “not waterproof”, “self-supporting” and “stable”.
Reinforce the idea that being a scientist or designer means testing, noticing, improving and sharing.
Potential discussion prompts
· What questions did we ask at the start? Have we answered them?
· We found out which materials are stiff or bendy, which materials keep water out, which frame shapes stay up and which shelter designs work best.
· Can you explain what your shelter is made from?
· Our frame is made from [material]. Our cover is made from [material].
· What does the base do?
· It attaches the shelter to the ground and connects to the frame.
· What does the frame do?
· It holds up the cover and gives the shelter its shape.
· What does the cover do?
· It keeps wind and rain out and protects what is inside.
· What would you tell a friend about how to build a good shelter?
· Use a stiff material for the frame, a waterproof material for the cover, make the base wide and make sure there are no gaps.
· What worked well in your shelter?
· What would you change to make it better?
· How did you work like a scientist?
· We asked questions, predicted, tested, observed, recorded and shared.

Reflect on the sequence
You might:
· review the questions students posed in Lesson 1 and discuss which ones they have answered.
· revisit the key vocabulary on the word wall and invite students to use the words in sentences.
· share favourite moments or discoveries from the sequence.
· acknowledge the range of ways students showed their thinking: through talk, drawing, testing, predicting and recording.
· connect the sequence back to the big idea: objects are made from materials that have properties, and these properties help us choose which materials are most suitable for different purposes.
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