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Facilitator Guide 
 

Duration: 90 Minutes 

Suitable for ages 7-14 

 
 

 
In this program participants have the opportunity to get to 
grips with how things move inside a machine and how 
engineers design processes as they build their own crazy 
contraption Cam Toy. 
 
 

 
 
 
  
 
 

 
Equipment per Participant: 
 

 

 
 

 
Additional supplies: 
 

 
 

 

Printed resources: 

 Engineer Cards (appendix A) 

 Activity instruction sheet (Page 4) 
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Activity 1: Engineer Game 

 
Duration:  20 minutes 

 

This activity uses the printed Engineer cards from Appendix A.  

 

Option 1: Quiz  

 

This version is best suited for ages 7-8 or smaller groups < 5 

 

Use roughly half of the deck. Review the types of engineer with the group then divide into teams and 

ask questions such as which engineer works with chemicals? Or name one thing a mechanical 

engineer might do. Winning team is the one who gets the most correct answers! 

 

 

Option 2:  “Does/is your Engineer…” 

 

Each participant is given one card and becomes that type of engineer. 

Divide the room into two halves. One side is ‘yes’ and one side is ‘No’. The participants should then 

decide if the statement you read out applies to them (yes) or not (no) and move to that side of the room. 

Some questions have a definite correct answer as shown on their card and some will require them to 

think more deeply. 

 

 

Examples: 

Easy 
 

● Use a screwdriver?  
● Use a computer?  
● Sometimes work outside?  
● Design a place to live?  
● A man or a woman? (Follow up – do they have to be that gender?) 

Medium  ● Drive a train? 
● Help you turn on the lights? 
● Care about the environment? 
● Ever wear a hardhat or lab coat? 
● Solve problems? 

Harder 
(Age12-14) 
 

● Do something to allow you to brush your teeth in the morning? 
● Work in a team? 
● Use Math?/Chemistry?/ Physics? 

 
 
Key learning outcomes 
 

 There are many types of engineers and some have very specific and interesting jobs.  

 We use things every day that were designed by engineers, and most things need more than one 
type of engineer working together.  
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 Activity 2: Building the ‘dancing robot’ 

 
Duration: 45 Minutes 
 

 
In this activity participants will get the chance to build their own dancing robot cam toy. 
 
Full step by step instructions for participants are included as Appendix B. 
 
For the best results use hot glue for assembly. 
 
In all cases start by showing an example of a complete cam toy to help the participants visualise their 
end point. Ask participants to help identify the key parts listed below and their jobs. 

1. Frame – this is the yellow ‘box’ 
2. Handle – This consists of the central rod and the pieces  that stick out the side to make up the 

handle 
3. Cam – the middle piece that pushes the top piece up. 
4. Cam follower- the assembly that stick up and follows the motion of the cam. This has the robot! 
5. Paper tube- this has an important job to keep the cam follower stick straight. If it is missing eh 

robot will have a weird motion (drunk robot instead of dancing). 
 
Ask participants to explain how it works. Essentially when the handle is turned the cam rotates and the 
shape of it causes the cam follower to be pushed up. Gravity also plays an important part to keep the 
cam follower touching the cam as it moves back down so that the robot moves up and down dancing. 
 
 This will help you be able to refer to parts in follow up discussions. 
 
 
 
Split the activity into three sections. Keep a careful eye on the time for best results. 
 
20 Minutes  Prototyping. Participants should be separated into teams of 3-4 and provided 

with one cam toy kit and instruction sheet. They should be given 15-20 minutes 
to assemble the kit. If a team has not finished in the time limit – no panic!  They 
can finish it in stage 3. 

 
5 minutes Strategy planning. Now that they know how the parts fit together they should be 

given 5 minutes to discuss as a team and determine the most efficient way to 
build another 3-4 toys in the SAME time limit so that each team member has a 
toy to take home. They should consider what worked/ didn’t work last time and 
the resources they have i.e. human resources-people, equipment – 1 glue gun, 1 
roll of tape etc.  
No work should be done on their existing unit during this time! 

 
20 Minutes Mass Production. Give the teams the additional Cam Toy parts and another 15-

20 minutes and let them begin assembling using the process they just 
determined.  
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 Instructions 
 

 
You Need:     

`  
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Assemble yellow pieces to 

make the box using tape. 

Attach the paper 

tube using hot glue 
Hot glue the red circle to the 

medium sized dowel 

Pick one of the cam shapes  

and glue to the centre of the 

large dowel 

Put the centre pieces into 

position in the box then glue 

the handle pieces on 

Attach the last small piece to the other end of the dowel to 

prevent the cam shaft falling out.  

Attach the top robot piece last.  

 

OR 

Large 

Medium 

2 

3 

4 

1 

5 

6 
Small 

(Optional) 
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Activity 3: Reflections 
 
Duration: 10-15 minutes 

This activity should be led as much by the participants as possible to help them draw their own 

conclusions. Where possible draw on examples from the group and ask questions that are most 

relevant to what you saw from the groups or individuals. The key outcomes of the discussion relate to 

 how they worked together. 

Note: for particularly ‘squirrelly’ groups it may help to have a ‘presentation table’ where all the toys are 

placed out of reach prior to starting the discussion to limit the level of distraction! 

Questions: Reflection:  

Who has a working toy? This is a good temperature check to see how the group as a 
whole coped with the activity. 

What was the point of the activity? The point of the activity was to figure out the process not just build 

the toy (understanding this can help to manage expectations if 

their cam toy wasn’t completed in time!). This typically correlates 

to how well their robot cam toys work too!   

Would/did you change any part of 
the design? 

If yes, what and why? If no, why not? 

How did you work as a group or 
share resources in your group? 

Review how teams set up their processes for the second part of 
the activity, how did they differ and what worked well (team work) 
and not so well (solo work). Did any groups have to change their 
process part way through to try and make themselves more 
efficient? 

Did anyone have to go back and 
change something? 

What happened and why? FAIL= First Attempt In Learning. 

Engineers don’t always get everything right the first time. 

Experimenting, PRTOTYPING, making mistakes and trying 

something new is ok! 

What type of engineering did you 
do? 

Industrial engineering is the study of processes. Industrial 
engineers help organise systems and processes to make them 
and people more efficient so that things happen faster, or have 
better quality i.e. 2nd time you could make more ‘products’ in the 
same time and they may even work better! Real world example- 
making hospital systems more efficient so you wait less time to 
see a doctor in the emergency clinic! 

What kind of skills did you use 

that would be important for an 

engineer to have? 

 

The skills will be dependent on the group. Try to reflect on the 

activity and note any good examples you saw of these. 

Teamwork, Creativity,  Problem solving, Resourcefulness 
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