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Overview: Mechanical Systems – 
CAMS 
Design, make and evaluate an Easter themed 
toy that uses cams for someone at home 

Key end points: by the end of this unit 
children will be able to: 

- Understand the mechanisms cams 
- Use cams in a product they will make 

 

Links to other learning:  
Computing – use search 
technologies for research purposes 
and be discerning when evaluating 
digital content. 
• Science – forces and movement: 
explore the effects of simple 
machines on movement. 

Prior Learning: 
Y1: Mechanisms; sliders and 
levers and simple structures 
Y2: Mechanisms; wheels 
and axles 
Y3: Mechanisms; levers & 
linkages 
Y4: Mechanisms: 
pneumatics & hydraulics 

Future 
Learning: 
Y6: 
Mechanisms; 
gears & 
pulleys 

High quality 
text: 
‘Easter Joke 
Book for Kids’ 
Major Giggle 
‘Easter Love 
Letters from 
God’ Glenys 
Nellist 

Risk Assessment:  
Pupils should be taught to work safely, using 
tools, equipment, materials, components and 
techniques appropriate to the task. 
Personalised class risk assessments should be 
carried out prior to undertaking this project. 

Teacher CPD: Please read the DATA 
project on a page sheets attached at the 
end of this plan prior to teaching.  
Cams are not to be confused with 
CAM (computer aided manufacture). 
Cams in the mechanical sense do not 
stand for anything – they are named 
a cam. 

Learning Intention Lesson Outline 
(Key Questions in colour) 

Resources Vocabulary Lowest 20% 
Adaptations 

I know what a CAM is This is a DT lesson. In DT we design and make to solve problems. 
Recap prior learning: What is a mechanism? Allow children to discuss. Something that does a job using moving parts. 
Repeat aloud using 3 different voices (e.g. high, low, gruff) if children were not clear on this.  
The mechanisms we are going to be learning about this unit are cams. What is a cam?  Allow discussion and any 
children that have any prior knowledge ask them to share with the class – they can draw examples if they need to.  
A cam is a mechanism that transforms rotary motion into linear motion (or vice versa): repeat 3/5 times – ask the person 
next to them Recite this phrase several times throughout the lesson and revisit regularly with the children as you explain 
what it means.  
In order to understand cams we need to learn some key vocabulary to understand different types of motion (movement): 
Rotary        Linear      Oscillating       Reciprocating  
Children carry out matching activity matching definition to correct word – encourage discussion to explain thinking e.g. a 
linear motion is probably a line as linear and line are similar words. Discuss answers together: children stick in books. 
 

 
We are going to look at some cams now to help you understand these more. It is very difficult to see cams in real life as 
they are normally hidden inside machines. Share the following examples of cams: 

- Vocabulary 
matching activity 

Cam 
Rotary 
Linear 
Oscillating  
Reciprocating  
Follower 
 

 



    
                Car engine                                 Hair Clippers                                    Sewing Machine 
 
Let’s learn more about cams by watching some videos that will help us see cams as they are moving: 
https://www.youtube.com/watch?v=tzWQasmUfLY stop the video at 2 minutes 14 seconds (the cams that appear after 
this time are too advanced). Turn the sound off as there is just back ground music. Each time a new image and 
explanation comes on pause, read through the explanation and discuss different types of movement referring back to 
vocabulary.  
https://www.youtube.com/watch?v=v9uPiTmrr10 Watch this second video clip (starting at 28 seconds). This video clips 
shows different shaped cams and the various results in movement. The cams displayed are: eccentric, snail, hex, ellipse, 
egg. After the video has been watched, encourage children to recreate the paper versions of the cams to explore the 
different types of movement. We aren’t going to recreate the hex cam –the ones the children should do are: eccentric, 
snail, ellipse and egg. Before children start ensure they are clear that an eccentric cam is one where the axle is off centre. 
What would happen if the axle was in the centre? Children could try this on their card version to see what happens. 

  
Children create a cam card exploration as above (minus hex). Ask children to label: follower, axle, cam, housing, hole, 
high point and low point. Children than then check which are omnidirectional.  

https://www.youtube.com/watch?v=tzWQasmUfLY
https://www.youtube.com/watch?v=v9uPiTmrr10


Exit pass (children record in books): What is a mechanism? Something that does a job using moving parts. What is a 
cam? A cam is a mechanism that transforms rotary motion into linear motion 
 

I can use a G–clamp and a hand 
drill safely. 
 
I can use an annotated diagram 
to communicate my designs 
 
 

This is a DT lesson. In DT we design and make to solve problems. 
In this lesson we are going to learn specific skills that will help us when making our cams. We will also be planning our 
designs.  
Focused Tasks (FTs) 
• Give children pre-cut cams made from MDF or wooden wheels to mount on a piece of board and observe their 
movement with a follower. 
• Demonstrate how to use a hand drill safely to make an off-centre cam and position it accurately in a housing. Ensure 
children secure the wheel with a G-clamp and use a piece of scrap wood under the wheel to avoid drilling through the 
bench hook or table. Stress the importance of measuring accurately and checking before cutting any holes or gluing. It is 
important to line up the cam and follower otherwise the mechanism may not work smoothly. How high will the cam lift 
the follower?  
 
The children’s design booklet includes the following: 
Design, Make and Evaluate Assignment (DMEA) 
• Develop an authentic and meaningful design brief with the children.  
• Children generate innovative ideas and develop a design specification for their product, carefully considering the 
purpose and intended user for their product. 
• Communicate ideas through detailed, annotated diagrams. The drawings should indicate the design decisions made, 
including the location of the components, how they work as a system 
• Produce detailed step-by-step plans and lists of tools, equipment and materials needed. If appropriate, allocate tasks 
within a team.  
 Before children start booklets discuss Diagrams: Share the following diagrams with the children and ask Do you know 
what each type of diagram is called? 

   
          Labelled diagram             Exploded Diagram          Annotated diagram             Cross sectional diagram, 
Discuss the differences between annotated and labelled diagrams – annotated give further information. 
In your design pack, I want you to ensure you use annotated diagrams – make sure there is more information than on a 
labelled diagram. Work through the booklets with the children (see wagoll completed version) 
 

G- clamps 
Spare/scrap wood 
cams 
Hand drill 
Dowel 
Box 
 
Design booklet 
(wagoll completed 
version for teacher 
CPD) 

Annotated diagram 
Drawing 
Labelled 
Exploded 
Cross sectional 
G-clamp 
Drill 
Scrap wood 
Drill 
Hole 
axle 

 

I can use skills to make a working 
product 

This is a DT lesson. In DT we design and make to solve problems. 
This lesson we will be making our products using the knowledge and skills we have already learned Children should use a 
range of decorative finishing techniques to ensure a well finished final product that matches the intended user and 
purpose. Ensure children are clear on what a ‘product’ means.  

G- clamps 
Cams 
Cardboard boxes 
Dowelling 
Drills 
Resources to make 
characters/items for 
top of cam 
Lolly sticks 

Product 
 

 



I know why evaluations are 
important and can evaluate 
effectively. 

This is a DT lesson. In DT we design and make to solve problems. 
In this lesson we are evaluating our product. You should have been doing this as you went along. Did anyone do a 
dynamic evaluation and change anything about their design or product as they went along? Share ideas and examples. 
Discuss Why do we evaluate? Evaluation is really important – it is how you can make sure appropriate decisions have 
been made, correct action has been taken, and work has been done to the highest possible standard in line with its 
objectives. Where things don’t work this is very important as it is how we learn.  
When we evaluate, we evaluate throughout and once the final product is finished, we compare it to the original design 
specification. Critically evaluate the quality of the design, the manufacture, functionality, innovation shown and fitness 
for the intended user and purpose. 
 
Children can start their evaluation once the product is completed. Some of the evaluation will need to be done after they 
have presented the product to the intended user.  

Evaluation sheet Evaluation 
Change improve 
Design 
User 
Product 
 

 

 
 



 
 



 


