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The STEM Learning Project 

The STEM Learning Project’s aim is to generate students’ interest, enjoyment and 

engagement with STEM (Science, Technology, Engineering and Mathematics) and 

to encourage their ongoing participation in STEM learning and the world of work. 

The curriculum resources will support teachers to implement and extend the Western 

Australian Curriculum and develop the general capabilities across Kindergarten to 

Year 12. 

Why STEM? 

STEM education will develop the knowledge and intellectual skills to drive the 

innovation required to address global economic, social and environmental 

challenges. 

STEM capability is the key to navigating the employment landscape changed by 

globalisation and digital disruption. Routine manual and cognitive jobs are in 

decline whilst non-routine cognitive jobs are growing strongly in Australia. Seventy-

five per cent of the jobs in the emerging economy will require creative and critical 

thinking and problem solving, supported with skills of collaboration, teamwork and 

literacy in mathematics, science and technology. This is what we call STEM 

capability. The vision is to respond to the challenges of today and tomorrow by 

preparing students for a world that requires multidisciplinary STEM thinking and 

capability. 

The approach 

STEM capabilities are developed when students are challenged to solve open-

ended, real-world problems using problem-based learning pedagogy which 

engages students in the processes of the STEM disciplines working collaboratively in 

teams. 
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Pre-primary – Chairs for bears 

Overview 

Designing furniture is a real world problem that challenges STEM knowledge and 

creativity. Well-designed furniture is ergonomically efficient, safe, comfortable, 

durable and pleasing to the eye. Some classic chair designs (eg, Le Corbusier, 

Eames, Rennie Mackintosh) are considered works of art. 

What is the context?  

Furniture needs to be comfortable, safe and an appropriate size. In this module, 

children discuss the size and shape of different toys, and analyse the requirements 

for a suitable chair for their toys. 

What is the problem? 

How can we make a chair that is comfortable, safe and the right size for our toy? 

How does this module support an integrated STEM learning approach?  

In addition to providing a context in which children can develop outcomes for the 

EYLF, this module commences a STEM learning journey and provides opportunity 

for students to develop skills in the STEM learning areas. 

Science is addressed when discussing the requirements of a comfortable chair; 

children investigate, observe and describe the properties of materials used to 

make chairs (ACSSU003). 

Technology is addressed as children imagine, design, analyse and select materials 

(ACTDEK004), construct and evaluate a chair suitable for their toy. They analyse 

digital images, identifying features and, with assistance, annotate images to 

communicate information.  

Mathematics is addressed when students measure lengths and compare different 

sized chairs (ACMMG006). They discuss and compare sizes of 2D and 3D shapes 

for various parts of the chair (ACMMG009). 

Language skills are developed as students work collaboratively and are 

introduced to new vocabulary. There is an opportunity for literacy extension 

through verbal cooperative activities such as Think Pair Share (see Teacher 

resource sheets). There are also potential cross-curricular links to The Arts. 

http://k10outline.scsa.wa.edu.au/home/p-10-curriculum/codes/science/pre-primary/acssu003
http://k10outline.scsa.wa.edu.au/home/p-10-curriculum/codes/mathematics/pre-primary/acmmg006
http://k10outline.scsa.wa.edu.au/home/p-10-curriculum/codes/mathematics/pre-primary/acmmg009
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Activity sequence and purpose 

 

Classifying chairs 

Students are engaged in the problem as 

they listen to the story book Bears on Chairs. 

They identify different chairs found in areas of 

the school. Children use digital cameras or 

tablets to take photos for a classifying 

activity which identifies different users and 

purposes of chairs. 

 

A chair for you, a chair for me 

Using streamers children measure people of 

various heights to investigate how different 

sized chairs would comfortably fit them. The 

properties of materials used to make chairs 

are observed and compared. Children 

compare different toys and explore the 

criteria for a chair for their toy. 

 

Bears on chairs 

Children design and build a chair that is safe, 

comfortable and the right size for their toy, 

and test it to see if it meets the specified 

criteria. Children are guided to complete the 

process of designing, constructing, testing 

and improving. 

  

Teddy bears picnic 

Children evaluate the success of their design 

using a simple evaluation proforma, along 

with a digital photo of their chair.  

Students share their designs with the class in a 

teddy bears picnic setting and, where 

possible, an audience beyond the classroom.  

RESEARCH

Activity 
1

INVESTIGATE

Activity 
2

IMAGINE     
& CREATE

Activity 
3

EVALUATE &

COMMUNICATE

Activity 
4
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Background 

Assessment The STEM modules have been developed with the intention 

of providing learning experiences for students to solve 

authentic real world problems using science, technology, 

engineering and mathematics capabilities. While working 

through the module, assessment opportunities will arise as 

outlined below. 

Evidence for assessing children will come from ideas 

recorded in the class reflective journal and anecdotal 

records from observations and conversations about 

children’s models.  

The assessment rubric links outcomes to activities, and 

shows content descriptions and standards from 

mathematics, science and technologies. 

Students will also have the opportunity to further develop 

the general capabilities within Personal and social 

capability. Progress maps for these are included in the 

General capabilities continuums but are not for assessment 

purposes. 

Learning 

outcomes 

Children will be able to: 

1. Make comparisons of sizes and use mathematical 

language to describe differences 

2. Discuss and compare sizes of 2D and 3D shapes for 

various parts of the chair. 

3. Investigate, observe and describe the properties of 

the materials used to make chairs. 

4. Design a chair for their teddy, document their design 

as a drawing, explain their design choices and 

construct a chair. 

5. Work efficiently in collaborative learning situations to 

generate a solution. 

6. Evaluate and justify design choices using simple 

evaluation strategies. 

Timing There is no prescribed duration for this module. The module 

is designed to be flexible enough for teachers to adapt. 

Activities do not equate to lessons; one activity may require 

more than one lesson to implement. 
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Vocabulary This module uses subject specific terminology. 

There are opportunities during the unit to develop the 

following vocabulary:  

On top, underneath, in front, behind, next to, between, 

forward, around, curves, straight, long, longer, longest, 

narrower, taller, length, height, shorter, short, shortest, light, 

heavy, flexible, square, circle, rectangle, cylinder, soft, 

hard, light, rigid 

A free positional language word wall can be downloaded 

at  

www.twinkl.co.uk/resource/t-l-096-positional-language-

word-cards 

Consumable 

materials 

A materials list is provided for this module. The list outlines 

materials outside of normal classroom equipment that will 

be needed to complete the activities. 

Safety notes Children may need assistance with scissor handling skills, 

using tape dispensers and glue. A request for parent help is 

recommended.  

Adequate space is required to store toys, materials and 

models. 

 

  

http://www.twinkl.co.uk/resource/t-l-096-positional-language-word-cards
http://www.twinkl.co.uk/resource/t-l-096-positional-language-word-cards
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Activity 1: Classifying chairs 

Activity focus Children are engaged in the problem as they listen to the 

story book Bears on Chairs. They identify different chairs 

found in areas of the school. Children use digital cameras or 

tablets to take photos for a classifying activity which 

identifies different users and purposes of chairs. 

Teacher 

background 

information about 

content and 

disciplinary 

processes 

A chair is an item of furniture that consists of a raised 

platform to sit on and a back support, and is normally 

supported by four legs. Chairs are commonly used to seat a 

single person and are used in a variety of settings, from 

homes (eg, in living rooms, dining rooms), to schools, and 

offices. A chair differs from a stool in that a stool normally 

has no back support and often has only three legs. Office 

chairs often have a single column supporting the seat from 

which four or five horizontal legs with castors allow the chair 

to roll over the floor. The design of a chair is based on how it 

will be used. Important design considerations include 

comfort, size, weight, durability, stain resistance and ability 

to be folded away or stacked.  

Chairs are made of a wide variety of materials, ranging 

from wood to metal to synthetic material (eg, plastic), and 

they may be padded or upholstered in various colors and 

fabrics. Chair legs are usually made of wood, metal or 

strong plastic as they need to be strong and not break. The 

padding of seats is made from foam covered with fabric 

which squash down as a person sits so that the chair is soft 

rather than hard to sit on. 

Teacher 

background 

information about 

instructional 

procedures 

When children participate in the school walk it is 

recommended for them to work in small groups of three to 

four students along with a parent helper or teacher 

assistant. Planning for assistance during this time will need to 

be considered.  

As children are working in small groups this activity could be 

run over a few days during morning rotation activities.  

Learning outcomes Students will be able to: 

1. Make comparisons of sizes and use mathematical 

language to describe differences (Mathematics). 

2. Investigate, observe and describe the properties of 

the materials used to make chairs (Science). 

https://en.wikipedia.org/wiki/Living_room
https://en.wikipedia.org/wiki/Dining_room
https://en.wikipedia.org/wiki/Upholstery
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Equipment required For the class:  

Whiteboard or interactive whiteboard, digital camera or 

tablet for photos 

Preparation A copy of Bears on Chairs by Shirley Parenteau. 

Access to cameras or tablets to take photos. 

An interactive whiteboard to display images and online 

resources. 

Print a parent note for each child to take home explaining 

the project and type of soft toy that is required; refer to 

Teacher resource sheet 4.2: Sample parent letter. 

Activity parts Part 1: Story time 

During circle time, children listen to the story Bears on 

Chairs.  

Discuss the story as a class using questioning: 

 Why couldn’t all of the bears fit on the chairs? 

 How could we help them fix their problem? 

 What parts of the chair stops the bear from falling? 

 Do the bear’s feet need to touch the floor? Why? 

Use because and why as prompts to encourage deeper 

thinking from the children.  

Part 2: School walk 

Explain to the children they will be going on a tour of the 

school to look at different chairs and will be using tablets or 

digital cameras to take photos of the chairs.  

Children should split into small groups of three to four to 

participate in a teacher guided school walk.  

Encourage children to take photos using digital cameras or 

tablets of different chairs, stools and benches they find 

around the school.  

Ask children to ‘test’ some of the chairs and discuss the 

features of each:  

  Do your feet touch the ground? (No – Is that 

comfortable?) 

  What is stopping you from falling backwards? (Test 

chairs with and without a back) 

  Is there anywhere to rest your arms? 

http://www.goodreads.com/author/show/672884.Shirley_Parenteau
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 Why do some chairs have cushioning on the seat 

and others do not? 

 Who uses this chair? 

 Is it used for work or rest? 

Part 3: Classify photos 

Print the photos off or access them through the interactive 

white board. Use the photos to encourage children to 

reflect on their walk and participate in discussion to identify 

different types of chairs.  

Chairs might be classified by type, colour, size (adult or 

child), purpose ie, work or rest, or the material that they are 

made from.  

Ask children: 

 Which chair would you prefer to sit on? Why? 

 Why are there different types of chairs in our school? 

 What materials are the chairs made of?  

 Why do you think the legs made of metal? Or wood? 

Children participate in a pairing activity to focus on 

properties of materials. Create picture cards with images 

from the walk or use the interactive whiteboard for children 

to match the material words with the property words: metal, 

fabric, foam; strong, flexible, squashes. 

Alternatively children can investigate on their devices  

www.topmarks.co.uk/Interactive.aspx?cat=63 

Extension activity: 

Students count and tally the number of types of chairs. They 

use the photos to create a class pictograph. 

Students interpret the data collected, discussing; 

 What type of chair did we find the most of?  

 What type of chair did we find the least of? 

 Why do you think there are more of those and less of 

others? 

Part 4: Identifying users 

Using pictures from the classifying activity, children identify 

different users and purposes of the chairs. Prompt discussion 

with questioning: 

 What is the difference between these two kinds of 

chairs? 

 Who might use each kind of chair? 

https://www.topmarks.co.uk/Interactive.aspx?cat=63
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 Would each chair be a good choice for the classroom, 

lounge room, dining table? Why? 

 When is a tall chair needed? 

 Do adults and children sit on the same type and size of 

chair? 

As new vocabulary is introduced the teacher can add this 

next to the corresponding images from the classifying 

activity.  

Part 5: Musical chairs 

Children organise the chairs in their class room to play a 

game of musical chairs. The chairs are arranged in two 

straight lines, back to back starting with one less than the 

number of children. The children walk or dance around the 

chairs as music is played, finding the closest chair to sit on 

when the music stops. The child without a chair is out. Take 

another chair out and start the music again. This continues 

until there are two children and one chair left, the child who 

sits on the remaining chair wins the game.  

 

 

 

 

 

 

 

 

 

Resource sheets Teacher resource sheet 4.2 Sample parent letter 
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Activity 2: A chair for you, a chair for me 

Activity focus Using streamers children measure people of various heights 

to investigate how different sized chairs would comfortably 

fit them. Children compare different toys and explore the 

criteria for a chair for their toy. 

Teacher 

background 

information about 

content and 

disciplinary 

processes 

A chair need to be the right size and dimensions to fit the 

person who will use it. The seat needs to be deep enough 

so that the person’s back touches the back of the chair 

while the legs hang comfortably over the front of the seat. 

The legs of the chair need to be long enough so that, when 

seated, a person’s feet sit comfortably on the floor. Arm 

rests need to be at an appropriate height above the seat 

so that arms can be rested on them comfortably. 

Some children require special chairs to support their bodies. 

Wheelchairs are made to measure so that they perfectly fit 

the person supporting their body in a comfortable way. 

Teacher 

background 

information about 

instructional 

procedures 

As children are working in small groups this activity could be 

run during morning rotation activities. 

Learning outcomes Students will be able to: 

1. Make comparisons of sizes and use mathematical 

language to describe differences (Mathematics). 

2. Discuss and compare sizes of 2D and 3D shapes for 

various parts of the chair (Mathematics). 

3. Investigate, observe and describe the properties of the 

materials used to make chairs (Science). 

Equipment required For the class:  

Streamers, enough for two per small group. Different sized 

chairs for comparison of adult and child requirements. 

Preparation Create a space in the classroom to hang the streamers  

Activity parts Part 1: 

Through investigation, children understand why chairs are 

made in different sizes.  
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Using streamers, the children measure the height of a 

student in their class and then the height of their teacher. 

Pin the streamers up and compare them. 

Ask: 

 Which streamer is longer? 

 Which one is shorter? 

 Who will need the biggest chair? Why? 

 Who will need the smallest chair? Why? 

The children find the best chair for their teacher and their 

classmate to sit on. How did they choose these chairs? Do 

they look comfortable? 

The teacher and the child swap chairs.  

The class looks at their teacher sitting on one of the 

children’s chairs and a student sitting on the teacher’s 

chair. Using this visual as a prompt, the children identify the 

criteria for a chair that is safe, the right size and comfort 

level.  

Use questioning to direct discussion 

 Are (child)’s feet on the floor?  

 (no) Why not? What would need to change on the 

chair to make it the right height? 

 

 Is (child)’s back against the backrest? 

 (no) ask child to shuffle back. What happened to your 

legs when you moved backwards?  

 

 Are (child)’s knees level or pointed up? 

 What would happen if the chair legs where shorter? 

 

 What needs to change on the chair to fit comfortably? 

Record any new words on the board as they arise and add 

to the word wall from Activity 1. 

Part 2:  

Children view a bank of images of chairs from Google 

Images or similar to investigate different chair designs and 

expand their understandings from Activity 1. Try to include 

chairs with different shapes (square, round, triangular 

seats)and a wheelchair. 
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They discuss common features such as seat, back and legs 

and what shapes these are.  

 Does the seat shape make a difference?  

 Do all the chairs have four legs? 

 Are arm rests necessary? 

 How tall is the back rest? 

Students can compare and contrast the images. 

 Why are the legs on a lounge chair shorter than a 

dining chair? 

 What familiar shapes can students find in the images? 

Add the names of these shapes to the word wall.  

Part 3:  

Explain to children that they will make a chair for their toy. 

Discuss how they will know what size the make their chair. 

 How tall should the legs be on a chair for your toy? 

 Will you need an armrest or back support? 

 What shape and size do you think the seat should be? 

Show picture examples of different types of chairs to further 

prompt discussion. These can be found through a search 

engine such as Google. 

Provide students with samples of wood, metal, foam and 

fabric and ask them to describe their properties. Generate 

a list of adjectives for the Word Wall, such as: strong, hard, 

stiff, bendy, flexible, soft and property. 

Use an interactive whiteboard to complete a word 

matching activity, where children match parts of chairs to 

materials used to make those parts: 

Legs, Seat, Back, Arms 

Wood, Metal, Foam, Fabric, Plastic 

Some parts will be made of more than one material eg, the 

seat is often made of a strong material (eg, plastic) and a 

soft materials (eg, foam and fabric) for comfort. 

As students match a material to the part of the chair ask 

what property of the material makes it suitable for that part 

of the chair to encourage reasoning about the relationships 

between the properties of materials and their uses. 
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Part 4: 

Students work as a class to make a list of recyclable 

materials they need to use to build the chairs and discuss 

where to source these items.  

Each student creates a list of individual requirements for 

their chair. Notes to go home requesting items to be 

collected and brought in, stored in a canvas bag. 

Teacher resource sheet 4.3: Sample resource request. 

These will need to be collected before commencing 

Activity 3.  

Resource sheets Teacher resource sheet 4.3 Sample resource request 

 

  



P a g e  | 15 

 

Version 1.4 (Trial) – July 2017  

 

Activity 3: Bears on chairs 

Activity focus Children design and build a chair that is safe, comfortable 

and the right size for their toy, they test it to see if it meets 

the specified criteria. Children are guided to complete the 

process of designing, constructing, testing and improving. 

Teacher 

background 

information about 

content and 

disciplinary 

processes 

This activity engages students in an engineering design 

process to design, construct, test and evaluate a model of 

a chair suitable for their toy. 

Teacher 

background 

information about 

instructional 

procedures 

This activity works better with additional support from parent 

help or a buddy class. There would ideally be one helper 

per group. 

Teacher resource sheet 3:1: Construction skills, is a useful 

resource for this activity. 

Designing typically progresses from understanding a need, 

and then imagining what might be developed to address 

that need. 

Once imagined, planning is required to identify the 

materials, fabrication techniques and processes that will be 

required for construction. A labelled diagram, annotated by 

the teacher or teacher assistant can clarify how each 

component relates to others, and the various specifications 

of materials to be used. The labelled diagram can guide 

the construction process.  

During construction, new insights may emerge which initiate 

revisions. Further improvements are often made to the 

design following feedback on the prototype. 

Photographs or videos of the construction processes can be 

taken for digital presentations in Activity 4.  

Learning outcomes Students will be able to: 

1. Investigate, observe and describe the properties of 

materials used to make chairs (Science). 

2. Design a chair for their teddy, document their design as 

a drawing, explain their design choices and construct a 

chair (Technologies). 
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Equipment required For the class:  

Class reflective journal, interactive whiteboard with internet, 

any parent help is welcome. 

For the students: 

Variety of cardboard tubing, masking tape, scissors, egg 

cartons, shoe boxes, paper plates, plastic straws, paper 

cups, construction paper etc. See the Materials list. 

Preparation Children are likely to need help cutting tubes, paper plates 

and egg cartons. Parent help is suggested. 

Alternatively some materials could be pre-cut before the 

lesson.  

Activity parts Part 1: Investigate materials 

During circle time children explore the recycled materials; 

they sort and classify the materials by shape and then by 

type of material that could be used to build parts of a chair.  

They discuss size and properties, making reference to the 

criteria developed in the previous activity for designing a 

chair. Prompt with questioning, using ‘because’ to 

encourage children to elaborate on and justify their 

answers. 

Part 2: Prototype 

Working in small groups during rotation activities children 

design a chair that is safe, comfortable and the right size for 

their toy using Student activity sheet 3.2: Prototype 

development. Students make a drawing of their design and 

with parent help annotate the drawing to show its parts and 

materials. 

Build and test chair 

Working from their design students build their prototype. 

Students should test their chair by placing a toy on the chair 

to see if it’s the right size and proportion, and that it is stable. 

Students are given the opportunity to improve design and 

technology skills when cutting, pasting and joining materials. 

See Teacher resource sheet 3.1 for tips on construction skills.  
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Part 3: Improve design 

During this process, children develop problem solving skills 

when they work through the design process towards a 

solution. Children are guided to complete the process of 

designing, constructing, testing and improving their chair. 

Use questioning to prompt thinking about overcoming 

problems: 

 How tall should the legs be on a chair for your toy? 

 Will you need an armrest or back support? 

 What shape and size do you think the seat should be? 

Record student thinking using anecdotal notes as students 

follow the design process. This could be recorded onto the 

Prototype development student worksheet from Part 2. 

Children test the chair by placing the teddy to sit on it. It is 

here that the iterative process comes in. This leads to other 

questions, hypothesis, changes to the design and re-testing. 

Once children are satisfied their design has met the criteria 

they can decorate their chair using a medium of choice. 

Resource sheets Teacher resource sheet 3.1: Construction skills  

Student activity sheet 3.2: Prototype development 
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Activity 4: Reflection and teddy bears picnic 

Activity focus Children evaluate the success of their design using a simple 

evaluation proforma, along with a digital photo of their 

chair.  

Students share their designs with the class in a teddy bears 

picnic setting and, where possible, an audience beyond 

the classroom. 

Teacher 

background 

information about 

content and 

disciplinary 

processes 

Children engage in reflection, evaluation and 

communicate their thinking about how the chair model 

works. Children think about how the design was changed 

for improvements and the scientific basis of the design, ie, 

that the chair has to have certain design elements to meet 

the needs of the user. 

Teacher 

background 

information about 

instructional 

procedures 

The sharing of presentations provides rich opportunity for 

assessing understanding of the science, mathematics and 

technology principles and processes, as well as the 

literacies associated with speaking and listening. 

Photographs taken throughout the design process should 

be used in digital presentations, if this is an option.  

Digital options include creating an eBook, Explain 

everything, simple iMovie, Puppetpals (or similar), which can 

then be shared through a digital portfolio platform such as 

Seesaw or Class Dojo.  

Students will require explicit instruction and teacher led 

assistance in using and creating with these apps. 

If digital technology is not accessible, students could share 

their model through an oral presentation. 

Learning outcomes Students will be able to: 

1. Evaluate and justify design choices using simple 

evaluation strategies (Technologies). 

Equipment required For the class: 

Class reflective journal. 
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For the students:  

Each child will need pencils and a photo of their group’s 

model to annotate. 

Preparation Print out a picture of each child’s chair model. 

Children could also draw and label chair, identifying the 

legs, seat and back of the chair using pre-cut labels they 

glue onto the printed image.  

Activity parts Part 1: 

Reflect on the previous activity. Discuss any problems that 

groups had and how they solved those problems ie, testing 

and making modifications.  

Revisit vocabulary from Activity 1 eg, legs, back, seat, 

height and add any new vocabulary to the word wall.  

Part 2:  

After the children have made the chair they test it to see if it 

meets the specified criteria, completing a checklist with yes 

or no questions using Student activity sheet 4.1: Reflection. 

Provide each child with a photo of chair to stick onto 

Student activity sheet 4.1: Reflection. 

Children should draw a face to indicate how they feel 

about the design (happy, unsure or sad). This is an 

opportunity to assess student’s ability to evaluate the 

success of their designs.  

Ask the children if there was a problem and what they did 

to fix it. Record answers in the class reflective journal.  

 What part of your chair worked? 

 What part of your chair didn’t work? Why? 

Can they identify any familiar 2D shapes? Label these on 

the photo. 

Add these notes to student’s anecdotal notes.  

Part 3:  

Review the module using the class reflective journal to 

promote discussions. Begin by asking the class what they 

have learnt. Ask the children what they have enjoyed 

about the unit.  
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Part 4: 

The children invite the wider community, such as parents or 

a buddy class to share in a Teddy bears picnic where they 

share their learning. 

As an option, resources could be made available for 

children to recreate the chair building process with their 

parent, guardian or buddy.  

Resource sheets Student activity sheet 4.1. Reflection 
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Appendix 1: Mapping to kindergarten curriculum guidelines 

Connecting and 

contributing  

Develop skills for working with others 

 participate with others to solve problems (connects to the Mathematics and Science Curriculums)  

Learning and 

thinking  

Express wonder and interest in the school environment. The sound level at school is an element of the 

school environment. 

Participate in this meaningful inquiry based module. 

Develop problem solving, investigation and inquiry strategies through participation. 

Reflect on thinking and learning and transfer and adapt what they have learned 

 use skills of prediction, hypothesising, testing, experimenting and evaluating in play experiences 

(connects to the Science Curriculum) 

 use reflective thinking to consider why things happen and what can be learnt from these experiences 

Represent ideas, feelings and experiences in creative ways 

 use simple tools and materials to investigate, take apart, assemble, invent, construct, change and 

represent ideas (connects to the Science Technologies Curriculums) 

Develop knowledge of measurement and geometry 

 use the appropriate language of measurement to describe, compare and order: length, size, mass, 

height 

Communicating Develop simple ICT skills 

 Engage with information communication technologies for fun and to promote thinking and learning. 

 Engage in enjoyable verbal interactions. 

 Convey and construct messages with purpose and confidence building on community literacy. 

 Respond verbally and non-verbally to what they hear and see. 

 Use appropriate terminology. 

 Contribute their ideas and findings to small and large groups. 
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Appendix 2: Assessment rubric 

Students will also make progress towards these STEM outcomes 

Science: 

 A 

Excellent  

achievement 

The student demonstrates 

excellent achievement of what 

is expected for this year level 

B 

High  

achievement 

The student demonstrates 

high achievement of what is 

expected for this year level 

C 

Satisfactory 

achievement 

The student demonstrates 

satisfactory achievement 

of what is expected for this 

year level 

D 

Limited  

achievement 

The student 

demonstrates limited 

achievement of what is 

expected for this year 

level 

E 

Very low  

achievement 

The student 

demonstrates very 

low achievement of 

what is expected for 

this year level 

Science Understanding 

Chemical 

sciences 

Content description: 

Objects are made of materials that have observable properties 

(ACSSU003) 

Learning outcome: 

Describe the properties of materials used to make 

chairs. 

Activities 

Activities: 1, 2 & 4 

Makes connections between 

the properties of materials and 

why they are used to make 

chairs. 

 Names some materials used 

to make chairs and describes 

their properties. 

 Names some materials 

used to make chairs and 

describes the properties of 

one. 

 Names some materials 

used to make chairs 

 Does not meet the 

requirements of a D 

grade. 

 

  

http://k10outline.scsa.wa.edu.au/home/p-10-curriculum/codes/science/pre-primary/acssu003
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Technologies: 

 A 

Excellent  

achievement 

The student demonstrates 

excellent achievement of what 

is expected for this year level 

B 

High  

achievement 

The student demonstrates 

high achievement of what is 

expected for this year level 

C 

Satisfactory 

achievement 

The student demonstrates 

satisfactory achievement 

of what is expected for this 

year level 

D 

Limited  

achievement 

The student 

demonstrates limited 

achievement of what is 

expected for this year 

level  

E 

Very low  

achievement 

The student 

demonstrates very 

low achievement of 

what is expected for 

this year level  

Design and Technologies: Knowledge and understanding 

Materials and 

technologies 

specialisation 

 

Content description: 

Characteristics of materials can be explored using senses 

(ACTDEK004) 

Learning outcome: 

Observe and describe the properties of materials 

used to make chairs. 

Activities 

Activities 1, 2 &4 

Compares materials based on 

observed properties 

 Names some materials used 

to make chairs and describes 

their properties. 

 Names some materials 

used to make chairs and 

describes the properties of 

one. 

 Names some materials 

used to make chairs 

 Does not meet the 

requirements of a D 

grade. 

Design and Technologies: Processes and Production Skills 

Designing 

 

Generate and record design ideas through describing, 

drawing, modelling and/or a sequence of written or spoken 

steps 

Design draw and construct a structure to hold a 

teddy and explains their design choices. 

Activity 3 

Generates and records design 

ideas and explains the purpose 

of the design and how it will 

work. 

Generates and records a 

design through describing, 

drawing or modelling and 

describes the steps for making 

it. 

Generates and records a 

design through describing, 

drawing or modelling. 

States, draws or models 

some basic and 

incomplete design 

ideas. 

Does not meet the 

requirements of a D 

grade. 

http://k10outline.scsa.wa.edu.au/home/p-10-curriculum/curriculum-browser/technologies/design-and-technologies2/technologies-overview/glossary/material
http://www.scootle.edu.au/ec/search?accContentId=ACTDEK004
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Evaluating Use personal preferences to evaluate the success of simple 

solutions 

Evaluate and justify design choices using simple 

evaluation strategies. 

Activity 4 

Provides a rating of the success 

of the design, says why certain 

features were included and 

identifies an improvement that 

could be made. 

Provides a rating of the 

success of the design and 

says why certain features 

were included in the design. 

 Provides a rating of the 

success of the design. 

Provides brief personal 

preferences to evaluate 

a chair design. 

 

 Does not meet the 

requirements of a D 

grade. 

Collaborating 

and 

managing 

Work independently, or with others when required, for solutions Works efficiently in collaborative learning situations, 

sharing resources, to generate a chair for their toy. 

Activities 1 & 4 

Consistently works 

independently, and 

cooperatively with others when 

required, and finds creative 

solutions. 

Regularly works 

independently, or with others 

when required, and finds 

solutions. 

Works independently and 

occasionally with others 

when required, to find 

solutions. 

Seldom works 

independently, or 

effectively with others 

when required. 

Does not meet the 

requirements of a D 

grade.  

 

  

http://k10outline.scsa.wa.edu.au/home/p-10-curriculum/curriculum-browser/technologies/design-and-technologies2/technologies-overview/glossary/evaluating
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Mathematics: 

 A 

Excellent  

achievement 

The student demonstrates 

excellent achievement of what 

is expected for this year level 

B 

High  

achievement 

The student demonstrates 

high achievement of what is 

expected for this year level 

C 

Satisfactory 

achievement 

The student demonstrates 

satisfactory achievement 

of what is expected for this 

year level 

D 

Limited  

achievement 

The student 

demonstrates limited 

achievement of what is 

expected for this year 

level  

E 

Very low  

achievement 

The student 

demonstrates very 

low achievement of 

what is expected for 

this year level  

Measurement and Geometry 

Using units of 

measurement 

Content description: 

Use direct and indirect comparisons to decide which is longer, 

heavier or holds more, and explain reasoning in everyday 

language (ACMMG006) 

Learning outcome: 

Makes comparisons of sizes and uses mathematical 

language to describe differences. 

 

Activities 

Activity 1 & 2 

Compares and orders chairs 

using length and size and 

explains their reasoning using 

everyday language 

Compares chairs indirectly 

based on lengths or heights. 

Compares chairs directly 

using length and size. 

Uses direct comparison 

to compare chairs 

based on size. 

Does not meet the 

requirements of a D 

grade.  

Shape Sort, describe and name familiar two-dimensional shapes and 

three-dimensional objects in the environment (ACMMG009) 
Discuss and compare sizes of 2D and 3D shapes for 

various parts of the chair 

Activity 2 & 4 

Groups some 2D and 3D shapes 

based on common 

characteristics and can name 

them. 

Names and groups some 2D 

shapes based on common 

characteristics  

Identifies some 2D and 3D 

shapes. 

Identifies some two-

dimensional shapes  

Does not meet the 

requirements of a D 

grade.  

  

http://k10outline.scsa.wa.edu.au/home/p-10-curriculum/codes/mathematics/pre-primary/acmmg006
http://k10outline.scsa.wa.edu.au/home/p-10-curriculum/codes/mathematics/pre-primary/acmmg009
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Appendix 3: General capabilities continuums 

Personal and social capabilities continuum 

Sub-element Level 1A student  By the end of foundation year students 

Self-awareness element 

Recognise emotions  

 

Recognise and identify their own 

emotions  

Identify a range of emotions and 

describe situations that may evoke these 

emotions  

Recognise personal qualities and 

achievements  

Express a personal preference  Identify their likes and dislikes, needs and 

wants, and explore what influences these  

Understand themselves as learners  Select tasks they can do in different 

learning contexts  

Identify their abilities, talents and interests 

as learners  

Develop reflective practice  Recognise and identify participation in or 

completion of a task  

Reflect on their feelings as learners and 

how their efforts affect skills and 

achievements  

Self-management element 

Express emotions appropriately  Recognise and identify how their 

emotions influence the way they feel 

and act  

Express their emotions constructively in 

interactions with others  

Develop self-discipline and set goals  Make a choice to participate in a class 

activity  

Follow class routines to assist learning  

Work independently and show initiative  Attempt tasks with support or prompting  Attempt tasks independently and identify 

when and from whom help can be 

sought  
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Become confident, resilient and 

adaptable  

Identify people and situations with which 

they feel a sense of familiarity or 

belonging  

Identify situations that feel safe or unsafe, 

approaching new situations with 

confidence  

Social awareness element 

Appreciate diverse perspectives  Show an awareness for the feelings, 

needs and interests of others  

Acknowledge that people hold many 

points of view  

Contribute to civil society  Describe ways they can help at home 

and school  

Understand relationships  Explore relationships through play and 

group experiences  

Communicate effectively  Respond to the feelings, needs and 

interests of others  

Identify positive ways to initiate, join and 

interrupt conversations with adults and 

peers  

Work collaboratively  Share experiences of cooperation in play 

and group activities  

Make decisions  Identify options when making decisions 

to meet their needs and the needs of 

others  

Negotiate and resolve conflict  Listen to others’ ideas, and recognise 

that others may see things differently 

from them  

 

www.australiancurriculum.edu.au/generalcapabilities/overview/introduction 

  

http://www.australiancurriculum.edu.au/generalcapabilities/overview/introduction
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Appendix 4: Materials list 

 

The following materials are required to complete this module. 

A range of recyclable items, including:  

 newspaper  

 cans 

 plastic bottles 

 ice-cream containers  

 yoghurt containers  

 shoe boxes  

 plastic wrapping 

 boxes 

 foil  

 fabric scraps   

 egg cartons 

 bottle caps. 

 

A selection of cutting and construction tools such as: 

 tape  

 scissors  

 stanley blades  

 cutting mats 

 glue sticks  

 pva glue  

 paint brushes  

 hot glue guns 

 tacks 

 cable ties 

 string. 
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Appendix 5: Design process guide 

  

Development 

Ideation 

Analysis 

Finding useful and helpful information about the design problem. 

Gathering information, conducting surveys, finding examples of 

existing solutions, testing properties of materials, practical testing. 

Understanding the meaning of the research findings. 

Analysing what the information means, summarising the surveys, 

judging the value of existing solutions, understanding test results. 

Idea generation – turning ideas into tangible forms so that they can be 

organised, ordered and communicated to others. 

Activities such as brainstorming, mind mapping, sketching, drawing 

diagrams and plans, collecting colour samples and/or material samples 

and talking through these ideas can help to generate more creative 

ideas. 

Using the SCAMPER model can assist with this: 

www.mindtools.com/pages/article/newCT_02.htm 

www.designorate.com/a-guide-to-the-scamper-technique-for- 

creative-thinking/ 

Development of the design ideas. Improvements, refinements, adding 

detail, making it better. 

Activities such as detailed drawings, modelling, prototyping, market 

research, gaining feedback from intended user, further research – if 

needed – to solve an issue with the design, testing out different tools or 

equipment, trialling production processes, working out dimensions, 

testing of prototypes and further refinement. 

Safe production of the final design or multiple copies of the final design. 

Fine tuning the production process, such as division of labour for 

batch or mass production. 

Use of intended materials and appropriate tools to safely make the 

solution to the design problem. 

Reflection on the process taken and the success of the design. 

Evaluation can lead into further development or improvement of the 

design and can be a final stage of the design process before a 

conclusion is reached. 

Could be formal or informal and verbal or written. 

Research 

Production 

Evaluation 

http://www.mindtools.com/pages/article/newCT_02.htm
http://www.designorate.com/a-guide-to-the-scamper-technique-for-
http://www.designorate.com/a-guide-to-the-scamper-technique-for-
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Appendix 6: Reflective journal 

When students reflect on learning and analyse their 

own ideas and feelings, they self-evaluate, thereby 

improving their metacognitive skills. Reflective 

journals allow students to express their learning 

during any stage of the learning process in a way 

that is individual. Journals or reflective processes 

can be used in a variety of ways and are suitable 

for use from kindergarten to year 12. 

Early childhood classrooms may use a whole class reflective journal with pictures of 

the learning experience and scribed conversations.  

When students self-monitor or reflect, the most powerful learning happens.  

Reflective practice can be supported in classrooms by creating opportunities for 

students to think about their learning and the world around them. Successful learners 

apply prior knowledge when posed with new questions and problems and use this 

knowledge to decide how they will increase understanding. 

Journals become a useful assessment tool that give teachers additional insight into 

how students value their own learning and progress. 

Students reflect on learning in their personal journals at any stage of a learning 

activity and for any length of time. Teachers can model the journalling process, by 

thinking aloud and showing students how they can express learning and thoughts in 

a variety of ways including diagrams, pictures and writing. 

Teachers should encourage students to revisit earlier entries to help them observe 

the progression of their thoughts and understanding. Students should comment and 

reflect on these entries to help them understand their own learning and the process 

they have gone through. 
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Appendix 7: Teacher resource sheet 1.1: Cooperative learning – 

Roles 

Cooperative learning frameworks create 

opportunities for groups of students to work 

together, generally to a single purpose.  

As well as having the potential to increase 

learning for all students involved, using 

these frameworks can fulfil part of the 

Western Australian Curriculum General 

Capability: Personal and social capability. 

 

When students are working within groups, positive interdependence can be fostered 

by assigning roles to various group members. 

These roles could include: 

 working roles such as Timekeeper, Resources, Reader, Writer, Artist, Planner 

 social roles such as Motivator, Noise monitor, Observer. 

Teachers using the Primary Connections roles of Director, Manager and Speaker for 

their science teaching may find it effective to also use these roles for STEM learning. 

Further to this, specific roles can be delineated for specific activities that the group is 

completing. 

 

It can help students if some background to the purpose of group roles is made clear 

to them before they start, but at no time should the roles get in the way of the 

learning. Roles may not always be appropriate in given tasks and the decision rests 

with the teacher.  
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Appendix 8: Teacher resource sheet 1.4: Cooperative learning – 

Think, Pair, Share  

This resource sheet provides a brief outline on a 

collaborative learning technique known as 

'think – pair – share'. 

Cooperative learning frameworks create 

opportunities for groups of students to work 

together, generally to a single purpose.  

As well as having the potential to increase 

learning for all students involved, using these 

frameworks can fulfil part of the Western 

Australian Curriculum General Capability: 

Personal and social capability. 

 

In the 'think' stage, each student thinks silently about a question asked by the 

teacher. 

In the 'pair' stage, students are paired up to discuss their thoughts and answers to 

the question. 

In the 'share' stage, the students share their answer, their partners answer or what 

they decided together. This sharing may be with other pairs or with the whole class. It 

is important also to let students 'pass'. This is a key element of making the technique 

safe for students.  

Think – pair – share increases student participation and provides an environment for 

higher levels of thinking and questioning. 
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Appendix 9: Teacher resource sheet 3.1: Construction skills 

 

Content description: 

 
Processes and production skills 

Creating solutions by – Producing and implementing 

 Use given components and equipment to safely make solutions 

 

Poke a 

hole 

with a 

pin. 

Make a 

pinhole 

bigger with a 

sharp pencil. 

Poke a hole 

with a pin. 
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Tie a loop 

with a 

pipe 

cleaner. 

Use a paper 

binder to fasten 

two items 

together. 

Use cable 

ties to tie two 

items 

together. 
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Make a tape 

loop with the 

sticky side on 

the outside. 

Cut a pizza slice 

shape out of a 

paper plate to 

make a funnel.  

Use a glue gun 

to fasten two 

flat shapes. 

A leather hole 

punch can make a 

hole for cable ties. 
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Velcro tabs 

to stick on 

flat shapes. 

A stapler can fix 

some materials 

together. 

Cut a sector out 

of a paper 

plate to make a 

funnel. 
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Cut the end of a 

tube into a fan to 

attach it to a flat 

shape. 
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Appendix 10: Student activity sheet 3.2: Prototype development  

A chair for my bear 

Drawing 

 

 Materials I need (photo, drawing or words) 
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 Appendix 11: Student activity sheet 4.1: Reflection 

 

My model is made from  

 

I used this because 

 

My model … 

 

… is strong and stable. 

 
   

 

… looks the right shape. 

 
   

  

 

Photo of my chair 
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Reflection: 

 

Do my toy’s feet touch the floor?    YES  or  NO 

 

Does my toy sit up straight?   YES  or  NO 

 

Is the seat the right size?    YES  or  NO 

 

What would I change?  

 

________________________________________________________________ 

 

 

Peer evaluation: 

 

What works well?  ___________________________________________ 

 

________________________________________________________________ 

 

How could it be improved? 

________________________________________________________________ 
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Appendix 12: Teacher resource sheet 4.2: Sample parent letter 

(School details and letterhead)  

(Date) 

 

Dear parents/caregivers, 

 

RE: SOFT TOY FOR ‘CHAIRS FOR BEARS’ STEM PROJECT 

 

Our class is undertaking a STEM (Science, Technology, Engineering and 

Mathematics) project called ‘Chairs for Bears’ this term. Based on the fiction picture 

book of the same name by Shirley Parenteau, this project will involve students in our 

class designing and creating a chair for a soft toy.  

 

This project focuses on analysing the requirements of furniture to be comfortable, 

safe and an appropriate size. Children will discuss the size and shape of different soft 

toys, and analyse the requirements for a suitable chair for their own toy, whilst 

developing their ability to design, create and problem solve.  

 

To enable us to create the chair at school, we would appreciate it if you would 

firstly, provide a soft toy for your child to bring in to class. The soft toy must have legs 

which are bendable at the knee to enable your child to measure and design an 

adequate chair.  

 

We will be starting the project on (date) and would like the soft toy to be brought in 

to class by then. Once your child has designed a chair, they will bring home a list of 

materials they require to make their chair. These materials will be common 

household items and should not require any expense.  

 

We may require adult assistance during the construction phase and if you are 

available to help please let me know.  

 

Thank you in advance, 

 

 

 

 

(Classroom teacher) 
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Appendix 13: Teacher resource sheet 4.3: Sample resources 

request 

 (School details and letterhead)  

(Date) 

Dear parents/caregivers, 

RE: CHAIRS FOR BEARS STEM PROJECT 

As part of our STEM (Science, Technology, Engineering and Mathematics) project 

called ‘Chairs for Bears’ this term, the children have been looking at the 

requirements of a chair. They have analysed, planned and designed a chair to fit 

the soft toy brought in previously and require the following items to create their 

project: 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

We will begin to create our chairs on [date]. Please have these items stored in a 

canvas shopping bag and bring them in before this date. If you are available to 

assist in construction, please let the staff know. Thank you in advance. 

Kind regards, 

 

[Classroom teacher]  
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Notes 

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________ 

  



 

 

 


