
Resources:  Plasticine, 30 long wooden sticks per team, 4 pupils 
per team.  1 wooden block per team. 

3D STRUCTURES: 
 
6 sticks and 4 blobs of plasticine 
makes this stable shape. 
 
It is better if you carefully snap 
the sticks in half so they are 
shorter.  They make stronger 
structures. 
 
Why is it important to keep the 
blobs of plasticine as small as 
possible? 

REAL WORLD: 
 
Real structures are in 3D.  You can 
use plasticine and wooden sticks 
to build your own 3D structures. 
 
You will need to use the plasticine 
to stick the wood together, qnd 
reinforce the joints. 
 
Try sticking three pieces of wood 
together to make a simple triangle. 
 
Roll a sausage of plasticine to get 
started and flatten it a bit. 
 
Fold it over the corners and 
squeeze…... 

CANTILEVERS: 
 
Adding three full length sticks and a blob of plasticine makes this 
crane shape. 
 
Structures where a piece sticks out from a base are called 
‘CANTILEVERED’  
(KAN-TEE-LEE-VARD) 
structures. 
 
If you build two cranes, 
you can join them 
together to make a 
simple bridge. 



Build it high: 
 
In your teams, Make lots of 3D 
triangles and see how high a 
strong tower you can build with just 
sticks and plasticine. 
 
You are aiming to support the 
weight of a wooden block (The 
LOAD) as high as possible 
 
If your construction methods are 
poor, you will soon have a big pile 
of sticks and plasticine on the 
ground. 

HEIGHT ADVANTAGE: 
 
Try building the tallest 
tower. 
 
You can only use 
plasticine and single 
sticks. 

Building tips: 
 
· When you add sticks to an existing joint, 

squeeze the plasticine around all the 
sticks evenly.  Try not to leave gaps. 

 
· Try pushing the sticks into the plasticine for the strongest 

joint… Not always possible though… 
 
· Stick the bottom layer down to the desk at the corners 



PLAYGROUND CHALLENGE: 
 
Build a model of this activity centre. 
 
You can use paper for the solid panels.  

SAFETY STUDY: 
 
Build a simple swing 
frame using three sticks. 
 
Would it be strong 
enough? 
 
Which direction would the 
FORCES act on the 
structure? 

SAFETY STUDY 2: 
 
Build this simple swing frame.  It 
looks like the ones you get in 
parks, but is it strong enough? 
 
Try tying some string with 
plasticine on the end and 
swinging it to simulate a LOAD. 
 
Does it need more triangles? 

Resources:  Plasticine, 30 long wooden sticks per team, 4 pupils 
per team.  1 wooden block per team.  Some string.  Pennies 

WHICH STRUCTURE: 
 
Is your activity centre a Frame or Shell structure? 
 
Is your activity centre a Natural or Manufactured structure? 
 
Can you think of any natural Frame structures? 



Big Challenge: 
 
Using only plasticine and single sticks, build a crane arm which 
sticks out as far as possible from the edge of your table. 
 
Then see how many pennies can be balanced on the end. 
 
Work out your score by multiplying the number of pennies it holds 
by how far it sticks out from the edge of the desk in centimetres. 
 

Pennies  X  Centimetres  = Score 

PROBLEM SOLVING: 
 
If you have trouble making the crane, Try using more plasticine on 
the bits which are in TENSION, and also less on the bits which are 
not attached to anything else. 
 
This is a common way of reducing the weight and cost of 
structures.  Keeping the weight down is important because 
Structures have to support a LOAD and their own WEIGHT. 
 
Here are some real life cranes and structures to give you some 
ideas... 

DISTANCE 



Tripods in action: 
 
Rolf Harris, the star of Animal Hospital 
had three legs.  He was an entertainer, 
singing and dancing as  ‘Jake the Peg’.  
Mr Harris said it stopped him falling over 
on moving buses but he decided to have 
the third leg removed because of wasted 
socks. 
 
 
These speaker stands both fit into the 
bag underneath them. 
 
 
Camera tripods have adjustable length 
legs, if a tripod is stable anyway, why do 
they need this? 
 
 
 
This hunting tripod is made out of 
lightweight aluminium.  Can you think of 
any other uses for a high platform? 

Stability test: 
 
Build a square frame 
using 8 sticks. 
 
Join the bottom of the 
legs to the desk with 
plasticine 
 
Try pushing the design 
sideways, is it stable? 

Stability study 2: 
 
Build this design.  It is called a 
Tripod design. 
 
 
Tripods are useful because 
they are naturally stable on 
most surfaces including rough 
floors.  They can also be 
made to fold easily.   
 

Resources:  Plasticine, 30 long wooden sticks per team, 4 pupils 
per team.  1 wooden block per team.  Some string.  Pennies 

Stability study 3: 
 
Space aliens often have to invade areas with 
lots of rubble and this would make it difficult 
to move around.    
 
Design a space alien 300mm high using the 
sticks and plasticine only.  Use the wooden 
block as a body on top of the tripod legs. 



Pylon design task: 
 
Design three identical pylons as high 
as you can using only sticks and 
plasticine. 
 
Space them apart and see if you can 
attach string to act as power lines, 
Will pulling on the string twist the 
pylons? 
 
If it does, you have discovered one of 
the forces that pylons have to resist, 
what is it called? 
 
Why do pylons have power lines on 
both sides? 

Towers: 
 
There are many towers built 
using triangles for strength. 
 
 
Electricity pylons are a good 
example. 
 
 
They are very lightweight frame 
structures. 
 
 
One big advantage of frame 
structures is you can add bits on 
to them, like a giant Lego set. 
 
 
Sometimes pylons use a basic 
design which can be altered to 
carry different numbers of power 
lines. 
 
 
Why is this way of making pylons 
popular with the electricity 
companies? 


