
 

 

  

Product/User/Purpose 

 

Sessions National Curriculum Coverage 

Concepts Skills 

Aspects of Design/Context/Events 

 

Links with Other PKC Subjects 

Build - Water Walls 

Making a water wall for a Reception pupil which moves water. 

Environment and sustainability/School 

Research and Investigate Investigate water wall and pulleys 

Design  Devising criteria (user, purpose, function, appeal), generate/innovate/
develop ideas,  create annotated drawings and prototypes 

Make Select tools/materials for making a water wall for Reception with recycled 
objects, cutting, tying knots, sticking, making holes  

Use and Evaluate Evaluation with user (Reception)—against criteria and existing 
products  

 

 

• Process of design 

• Mechanisms: pulleys, Archimedes’ screw 

• Everyday examples and purpose of pulleys. Purpose of Archimedes’ screw 

• Structures and materials to make products with pulleys in everyday examples—3d 
shapes, strong, stiff and stable. 

• Plastics pollution/recycling/reuse 

• Use of electricity and connection to global warming 

• Engineering systems to create environmentally friendly solutions—Nav Sawhney 
and the Washing Machine Project. 

• Appropriate use of materials 
 
 
 

 

1. Research and Investigate 

2. Design 

3. Make 

4. Use and Evaluate 
Note that there are no strict time limits for each of these four sessions, save that all four should be completed in 

five hours. It is anticipated that session 1 and 3 (Design & Investigate and Make) will take the most time in this 

unit.  

Key stage 2  
Through a variety of creative and practical activities, pupils should be taught the knowledge, understanding and 
skills needed to engage in an iterative process of designing and making. They should work in a range of relevant 
contexts (for example, the home, school). When designing and making, pupils should be taught to:  
Design—use research and develop design criteria to inform the design of innovative, functional, appealing prod-
ucts that are fit for purpose, aimed at particular individuals or groups; generate, develop, model and communi-
cate their ideas through discussion, annotated sketches, prototypes. 
Make—select from and use a wider range of tools and equipment to perform practical tasks, for example, 
cutting, shaping, joining and finishing; select from and use a wider range of materials and components, including 
construction materials, according to their functional properties and aesthetic qualities. 
Evaluate- investigate and analyse a range of existing products; evaluate their ideas and products against their 
own design criteria and consider the views of others to improve their work; understand how key events and 
individuals in design and technology have helped shape the world. 
Technical knowledge - apply their understanding of how to strengthen, stiffen and reinforce more complex 
structures; understand and use mechanical systems in their products (for example, pulleys). 

Year 5 Science: Spring B; Forces; Pulleys 
Year 6 Art:: Autumn A; Art in the Italian Renaissance; Archimedes in Raphael’s School of Athens 
Year 6 Geography: Autumn B; British Geographical Issues; Climate Change, Waste and Recycling 



 

 

  

Resources 

Resources  

NB Half the class to make a screw and half the class to make a pulley, in pairs  
 
For Archimedes Screws (Resources per pair—in a class of 30 this might be 8 pairs) 
PVC tubing roughly 30cm long and 4cm in diameter (for example see PVC tubing) (NB teacher will need to cut this into the right lengths with a small hacksaw) 
Roll of waterproof duct table 
1 metre transparent flexible plastic tubing at least 1.3cm in diameter (for example see plastic tubing) 
Scissors 
A number of plastic tubs to hold water at each end of the screw to test it (e.g. 8 containers per class) 
 
For the Pulleys (Resources per pair– in a class of 30 this might be 8 pairs) 
Small water bottle (with lid) 
2m piece of string 
Chopstick/kebab stick/wooden sticks approx. 25cm long 
A4 piece of thin card 
Glue stick 
Lump of Blu Tack 
Sharp pencil or biro for making holes in plastic lid/cardboard 
 
For the Water Wall (resources for the whole class) 
Flexible plastic mesh approx. 5m x 0.5m  (for example plastic mesh) 
100 large cable ties—around 30cm in length  
Strong string 
Plastic bottles/containers collected by the pupils —suggest around 3 per pupil  
Scissors 
Sharp pencil or biro for making holes in plastic 
Blu Tack 
Additional see through flexible plastic tubing (optional—see resources for Archimedes screw above) 
 
 

Risk Assessment 

Possible risk assessment alerts 

Sharp edges: Kebab sticks, cutting plastic with scissors 

Please note that schools are responsible for completing all appropriate risk assessments. See CLEAPSS for risk assessment advice and proformas.  

Resources possibly available from parents indicated in orange  

https://www.diy.com/departments/floplast-white-push-fit-waste-pipe-l-2m-dia-40mm/152664_BQ.prd?storeId=&ds_rl=1272379&gclid=EAIaIQobChMImMfPo6aa-wIVCdTtCh0GQwjMEAQYDiABEgK-S_D_BwE&gclsrc=aw.ds
https://www.amazon.co.uk/Metre-Length-Tube-Clear-Plastic/dp/B00UI57QS6/ref=sr_1_6?keywords=clear%2Bplastic%2Btube&qid=1666114999&qu=eyJxc2MiOiI0LjQ3IiwicXNhIjoiMy44NyIsInFzcCI6IjMuNTUifQ%3D%3D&sr=8-6&th=1
https://www.amazon.co.uk/gp/product/B08XMPPH3Y/ref=ewc_pr_img_1?smid=A3CVDWY6SG6Z7Z&psc=1
https://primary.cleapss.org.uk/


 

 

  

Teacher Knowledge 

Knowledge Objective 

Knowledge Goals 

Concepts 

Skills 

Session Detail Vocabulary 

 

Resources 

Risk Assessment  

Session 1—Research and Investigate 

 

•mechanism 
•component  
•Archimedes’ screw 
•pulley 
•wheel 
•axle 
•load 
•effort 
•groove 
•prototype 
 

•Mechanisms: pulleys, Archi-

medes’ screw 

•Everyday examples and 

purpose of pulleys: wells; lifts 
and elevators; weight lifting 
machines in the gym.  

•Purpose of an Archimedes’ 

screw. 

An Archimedes’ screw trans-

ports water uphill. 

A pulley helps to lift loads 

more easily 

Creating a prototype can be 

part of the design process 

Risk Assessment 

Possible risk assess-

ment alerts 

Sharp edges: Kebab 

sticks, cutting plastic 

with scissors  

Resources for pulleys: small water bottle (with lid); 2m piece of string; chopstick/kebab stick/wooden sticks approx. 25cm long; A4 piece of thin card; glue stick; piece of Blu Tack; sharp pencil or biro pen. 
Resources for Archimedes’ screw: PVC tubing; waterproof duct table; 1 metre transparent flexible plastic; scissors; plastic tubs. 
Workbooks, pencils, whiteboards, pens, rulers. 

Research and Investigate  

•Investigate examples of water 
walls 

•Investigate pulleys 

Design 
•Making prototypes 
 
•Cutting, tying knots, sticking, 
making holes 

This session introduces the children to the product they will design and create: a waterwall for children in Reception. They start by investigating existing water walls. By this process of investigation they are under-

taking the first stage of the design process: researching and investigating the product they will produce. In order to understand how to make water go up hill, they learn about two mechanisms that can achieve 

this—Archimedes’ screw and the pulley. What the children learn about pulleys builds on their knowledge from their study of these whilst learning about forces in science (Year 5, Spring B). Also remind them that 

Archimedes, an scientist from Ancient Greece, is one of the people who appear in Raphael’s ‘School of Athens’ studied in the art unit on the Renaissance in Year 6, Autumn A. 

To understand how an 

Archimedes’ screw 

and a pulley works 

Prior Learning: Explain that today the children will be making a water wall. First, they will investigate two mechanisms that can make water go up hill: a pulley and an Archimedes screw. Ask: 
What do you think a mechanism is?  Explain it is a system with component parts working together in a machine. Component means parts of a whole.   
 
Vocabulary: Read through Knowledge Objective and vocabulary. Throughout the teach section below ensure that the children understand the meaning of the key vocabulary.  
 
Investigate: Explain that in order to be able to make a water wall first we need to research, investigate and think about how to make it. This is the first stage in the process of design. Look at 
pictures of examples of water walls, see water walls. In pairs ask the children to note down answers to the following questions on whiteboards: 

•What different parts of the wall can you see?  

•What is the water wall for? Where does the water go?  

•What is the water wall made from? (Name the materials/objects you can see) 

•What are the objects attached to? What is this made from?  

•How are the objects through which the water flows attached to the frame/background? 

  
Explain that the water walls in the examples are all designed to make water go DOWN the water wall after it is poured in at the top. The children’s water walls will also make the water go 
down the wall.  Before they plan their water walls the children will make two prototype mechanisms which make water move in the opposite direction: up hill. Some of the children will make 
a pulley and some will make an Archimedes’ screw. 
 
Children to watch this video about pulleys: pulleys. On their whiteboards they should answer the following questions whilst watching the video: 
•What are the different parts of a pulley? (An axle (a rod passing through the centre of a wheel); a wheel; a groove; and a rope or cable) 
•What does a pulley help you do? (Lift heavy loads more easily) 
•If you add more wheels to a pulley system is it easier or harder to lift? (Easier) 
•What do you need more of if you add more wheels? (Rope/Cable and time—it takes longer to lift) 
Explain that in everyday life pulleys are used in lifts and elevators, in wells for pulling up buckets of water and in weight lifting machines in the gym as well as lots of other things.  
 
Teach: Next, explain that some children will be making an Archimedes’ screw.  Explain that this is a machine which the Ancient Greek scientist Archimedes’ wrote about. Archimedes lived 
from c.287-212 B.C.E. and is one of the characters shown in Raphael’s painting ’The School of Athens’ studied by the children in art when they learn about the Renaissance (year 6, Autumn A).  
It is not known for certain whether he invented the Archimedes’ screw but he wrote about it when he was in Egypt. The screw was used to irrigate crops and is still used for this purpose in 
some parts of the world. It is a screw which is used for taking water uphill (for example out of a ditch onto higher ground). The screw sits inside a cylinder. At the bottom end the water goes 
in, the screw lifts the water to the top, where it pours out of a spout. Show the children a cross-sectional diagram of the mechanism: Archimedes’ screw. 
 
Task: Making a prototype: Explain that in this session  half of the class will be making an Archimedes’ screw and half will be making a pulley. They will work in pairs. What they make will be 
prototypes. Making prototypes (or models) for a product is part of the design process. A prototype tests and helps a designer plan how a product is going to work. To make the Archimedes’ 
screw follow the instructions in this video: Archimedes’ screw. To make the pulley  children should follow the instructions  in the resources section for session 1 below. Ensure that they follow 
the instructions for cutting the water bottle to make the pulley carefully: first they should make a small hole in the plastic by snipping with the tip of their scissors. They should then get one 
half of their scissors inside the bottle and cut around the water bottle. Ensure that children are supervised when undertaking this task. 

Partner teach/Plenary: Ask: What does a Archimedes’ screw/pulley mechanism do? Point out that neither of the mechanisms need electricity to work.  
 
 
 

https://diyprojects.ideas2live4.com/2019/02/10/make-your-kids-a-diy-water-wall/
https://www.youtube.com/watch?v=LiBcur1aqcg&t=93s
https://commons.wikimedia.org/wiki/File:Chambers_1908_Archimedean_Screw.png
https://www.youtube.com/watch?v=g1_coyOfh-c&t=39s


 

 

  

Teacher Knowledge 

Knowledge Objective 

Knowledge Goals 

Concepts 

Skills 

Session Detail Vocabulary 

 

Resources 

Session 2—Design 

Prior Learning: Ask: What is a pulley/Archimedes’ screw for? Do either of these mechanisms need electricity to work?  
  
Vocabulary: Read through Knowledge Objective and vocabulary.  
 
Teach: Remind children of their work just completed in Geography in the unit where they learned about pollution, climate change and waste in the UK. Explain to the children that the design 
we want to make for the water wall for Reception is going to make use of plastic that would otherwise have been thrown away and at best recycled or at worst been sent to landfill. The 
children will have brought plastic items e.g. plastic bottles and containers in from home to reuse in the project.   

Children to watch the short film featuring Nav Sawhney about the washing machine project. Nav Sawhney is an engineer. An engineer is a person who is trained to invent, design, build and 
test machines, structures and materials. There are lots of different types of engineers. In the film he explains how and why he designed a manual washing machine. With a partner children to 
answer the following questions on whiteboards as they watch the film (answers are indicated in italics):  
•What does ‘manual’ mean? How is this different from the washing machines we have? (It is operated by hand and doesn’t use electricity);  
•What percentage of people in the world can’t use an electric washing machine? (70%);  
•How much time might a person spend washing a week if they don’t have a washing machine? (20 hours);  
•How much water does the manual washing machine save over washing by hand?(50%).  
 
Point out to the children that there are all sorts of benefits of Nav Sawhney’s design: its doesn’t use electricity which helps the environment because fossil fuels (which create global warming) 
are not used to make electricity in order to run it; because it doesn’t use electricity it can be used in places which don’t have electricity such as refugee camps and in poorer parts of the world; 
it saves water; it saves people time and effort (in particular women who often do washing by hand) which means they can do other things with their time. Explain Nav Sawhney was inspired to 
design the washing machine after looking at a salad spinner—this gets water off lettuce by spinning it round in a device which is operated manually!  

Design: Next, the children will use the questions below to devise design criteria for their water wall. Show the children pictures of examples of water walls for inspiration: water walls. To 
create their design criteria they should start by answering the questions below in their workbooks (areas/answers for them to think about are indicated in italics).  Explain the meaning of each 
heading (user, purpose/function, aesthetic appeal) before they start working.  
User  
•Who is  your water wall for? (A child in Reception) 
•If possible year 6 children to visit Reception class and question the pupils in that class to understand what they would like. This doesn’t need to take more than 15 minutes. Show the Recep-
tion children pictures of water walls (see water walls). Year 6 children to ask them these questions and note down the answers in their workbooks:  
a) which water wall do you like best? b) why do you like it best? c) what do you think would be fun about playing with it?  
•How will your design be suited to the user? (Use the Reception child’s responses to the questions above in order to be able to answer this question.) 
Purpose/function  
•What is your water wall for? (For a Reception child to play with —if possible state particular Reception child who they talked to and that the water needs to travel down the wall.) 
•How will the water wall be designed so that it is suitable for this purpose? (Consider height of the wall, how the water will travel down the wall.) 
Aesthetic appeal 
•How will you make your design appealing? (Consider the appearance of the wall—colours/shapes/patterns) 
 
In their workbooks children should then use their design criteria to draw an annotated sketch to show their design. Before they do this they need to consider the materials they have available 
(see materials listed in session 3).  Explain the materials will determine certain aspects of their design, for example: the shape and size of plastic containers available; how these will be fixed 
onto the wall; where these containers should go and how they should be arranged. Explain that they will have a plastic mesh that measures 1 metre by 1/2 a metre which they will attach the 
containers to. They will have string/cable ties with which to attach the containers to the mesh. The children will work in groups of 6 to make the water wall but should work to make an 
individual design in the first instance. For an example sketch see resources for session 2. This indicates the variety of issues the children should think about in their design. 
 
Partner teach/Plenary: Ask: What is environmentally friendly about your design?  

•engineer 

•environment 

•manual 

•user 

•purpose/function 

•aesthetic 

•materials 

 

•Process of design 

•Engineering systems to create 

environmentally friendly solu-
tions—Nav Sawhney and the 
Washing Machine Project. 

•Plastics pollution/recycling/

reuse 

•Use of electricity and it’s 

connection to global warming 

•Appropriate use of materials 

Design   

•Devise criteria 

(user, purpose, function, 
appeal) 

•generate/innovate/

develop ideas 

•Create annotated draw-
ings 
 
 

Designs for new products 

can use environmentally 

friendly solutions such as 

reuse of plastics or not using 

electricity 

When designing a product 

we need to think about who 

will use it, its function and 

aesthetic appeal 

When designing a product 

we need to think about how 

we use materials 

 

Workbooks, pencils, whiteboards, pens, rulers. 

In this session children in year 6 will design their water wall for children in Reception. The children start by considering how designs can be environmentally friendly, for example by reusing materials or not using electricity. They investigate the 

design of Nav Sawney who created a manual washing machine for use in refugee camps. This builds on their knowledge from the Geography unit in Autumn 2 where they consider climate change and waste in the UK. They go on to design their 

water wall and in doing so explicitly learn about the process of design, developing their own design criteria, considering the user, purpose/function and aesthetic appeal of their product. If possible the class should visit children in Reception to 

have an exchange of ideas so that they can understand what would appeal to the younger children and produce a design with a particular user in mind. This is provided for in the session plan.  

To understand engineers 

can make environmentally 

friendly designs 

https://www.youtube.com/watch?v=47GB9Q3hFZ4
https://diyprojects.ideas2live4.com/2019/02/10/make-your-kids-a-diy-water-wall/
https://diyprojects.ideas2live4.com/2019/02/10/make-your-kids-a-diy-water-wall/


 

 

  

Teacher Knowledge 

Skills Materials Key Processes for Consideration/Demonstration Pictures 

Risk Assessment 

Session 3—Make 

For each group of 6 

•Flexible plastic mesh approx. 

1m x 0.5m 

•Cable ties 

•Strong string 

•Plastic bottles/containers  

•Scissors 

•Blu Tack 

•Sharp pencil/biro pen 

•Plastic tubing  

Risk Assessment 

Possible risk assess-

ment alerts 

Sharp edges: cutting 

plastic with scissors 

  

•Working as a team 

•Select tools/materials 

•Cutting/making holes 

in plastic 

•Tying knots 

 

  

See water walls  

In this session the children will work in groups of 6 to make a water wall. They should look at each of their designs and decide which elements they want to take from each of them to make the 

wall. The containers that the water will run through will be attached to a plastic mesh which can be tied/suspended from another structure such as a fence/wall. Teachers should ensure that chil-

dren have all the materials available to them wherever they work. Teachers should demonstrate keys skills that the children will need, in particular safe cutting of plastic containers which should be 

closely supervised. See CLEAPSS for risk assessment advice and proformas.  

 

How to attach the containers to the background mesh 

They can do this with either with cable ties or string. Do they need to make holes in the containers or will 

the string/cable tie go all the way around the container? 

 

Tying knots with string/Using cable ties 

Demonstrate how to do this. 

 

Cutting plastic containers with scissors  

With a pen mark a line around where you are going to cut. On the line you have drawn make a small hole 

by snipping with the tip of your scissors. Place one blade of the scissors inside the container and cut along 

the line you have drawn.   

 

Making holes in plastic 

Place a piece of Blue Tack on the table. Put the plastic you want to make a hole on top of the Blue Tack. 

Make a hole by pushing a sharp pencil or biro through the plastic.  

  

 

https://diyprojects.ideas2live4.com/2019/02/10/make-your-kids-a-diy-water-wall/
https://primary.cleapss.org.uk/


 

 

  

Teacher Knowledge 

Use and Evaluate 

 

Resources 

Session 4—Use and Evaluate 

Once the children’s water walls are finished they should be given the opportunity to look at, use and evaluate what they have made. This evaluation is done by the child about their own work (where they should write their comments in their 

workbook) and about the work of one of their peers who has worked in a different group. Teachers can take photographs of the finished water wall before they are dismantled/given to Reception to use so these can be presented alongside 

comments in their workbooks. Photographs of pulleys and Archimedes’ screw can also be included in the workbooks. Part of the evaluation process will be to ask the user, in this case Reception, to use the product and get their feedback 

about it. This is provided for at the end of this session. Teachers should ensure that the water walls are safe for children in Reception to play with before they are allowed to do so. As the children answer the questions in their workbooks and 

talk to their peers/users model responses in full sentences which are specific and use key vocabulary from previous sessions. 

Teach:  
 
Explain to the children that in this session they will evaluate their design. Evaluation is an important part of the design process. Explain designers use this process to make their products better and more suitable for the user. Explain that 
part of the evaluation process is asking their user, in this case Reception, to use the product and get their feedback about it. 
 
Evaluation:  
 
Children to describe to their partner how they made their Archimedes’ screw/pulley. Teachers to look out for understanding of key vocabulary from previous sessions as they speak.  
 
Children to write down answers to the following questions in their workbooks: 
• What, in your design allowed the water to flow down the wall?  

• What did you do well? 

• If you made a water wall again what would you do differently? 

• How does your water wall compare to the ones you saw in the example photographs? (See water walls) 
 
Discuss the water wall with another year 6 pupil who is not in your group. Ask them the following questions about their water wall:  
User 
Who is it for?  
How is the design suited to them? 
Purpose/function  
What is it for?  
How is the water wall designed so that it is suitable for this purpose?  
Aesthetic appeal 
What do you like about how your water wall looks?  
 
Children to speak to the Reception children who they spoke to in session 2 once they have had to play with the water wall. Ask them to say:   

• One thing they like about the water wall. 

• A suggestion of something they could change to improve it.  
N.B. Teachers should ensure that the water wall is safe for children in Reception to play with before they are allowed to do so.  

Workbooks, pencils. 

https://diyprojects.ideas2live4.com/2019/02/10/make-your-kids-a-diy-water-wall/


 

 

  

Session 1—Resources 

Instructions for making a pulley 

1. Take the top of a water bottle and make a hole in the centre of it by placing it on top of a piece of Blu Tack and pushing a sharp pencil or 

biro through the plastic.  

2. Push a kebab stick through the hole you have made in the bottle top.  

3. Draw and cut out two card circles which are a little bigger than the size of the water bottle lid. Make holes in the centre of each piece of 

card as you did with the plastic water bottle lid. 

4. Put glue on either side of the water bottle lid and push the cardboard circles onto the stick so they are stuck on either side of the lid. You 

have made the axle and wheel with a groove. 

5. Next, make the container that the water will travel in. To do this you are going to cut your water bottle in half. You are only going to use 

the bottom half—see picture for example. You can keep the top half as a funnel for the water wall. First, with a pen mark a line around 

the bottle where you are going to cut. To cut the bottle in half, on the line you have drawn make a small hole by snipping with the tip of 

your scissors. Place one blade of the scissors inside the bottle and cut around the bottle along the line you have drawn.  

6. With your sharp pencil/biro and Blu Tack make two holes in either side of the top of your container in the same way as you did with the 

bottle lid. 

7. Take a 2 metre piece of string. Loop one end of the string around the groove of your wheel and tie it tightly with a double knot. 

8. Take the other end of your string the thread it through the two holes you have made in the container. Tie the end of the string to itself 

just above the container so it makes a triangle shape (see picture). 

9. Twist your axle up and down so the string winds around the groove and lifts the container up.  

Axle, wheel and groove 

 

 

 

 

 

 

Container with string attached in a triangle  

 

 

 

 

 

Pulley mechanism before it is wound 

 

 

 

 

 

Pulley mechanism after it has been wound 



 

 

  

Session 2 - Resources 

Example of annotated sketch for water wall design 


