
STEM Stage 4 – Olympiad
Challenge 7 – spoon catapult
In this challenge, you will construct a catapult using the resources listed below that can throw a small projectile with precision and accuracy.
Figure 1 – illustration of spoon catapult activity
[image: Three images demonstrating how the spoon catapult operates. Two completed designs are provided for inspiration.]


Resources required
Plastic spoon
Craft sticks
Rubber bands
Masking tape
Scissors
Marshmallow, cotton balls or some suitable projectiles
Materials for a target, for example, card, markers, string, tape
Video: Right On Target (1:31)
Learning intentions and success criteria
In this challenge, you will construct a catapult and carry out a valid investigation. You will identify variables, conduct fair tests and collect data to analyse the results.
Table 1 – syllabus outcomes, learning intentions and success criteria
	Syllabus outcomes
	Learning intentions and success criteria

	SC4-WS-07
identifies problem-solving strategies and proposes solutions
SC4-WS-03
plans safe and valid investigations
MA4-PRO-C-01
solves problems involving the probabilities of simple chance experiments
	We are learning to:
design and improve a spoon catapult to achieve repeatable outcomes
plan and conduct a valid investigation using a spoon catapult and a target
use probability data to evaluate how successful a design is.
We can:
test the catapult design, analyse the results and make changes to improve accuracy
conduct a valid investigation by controlling variables 
calculate and interpret basic probabilities using data.


Spoon catapult terms
To assist with your understanding of the task, read through the following terms in the table below and complete the reflection to check for understanding of the terms.
Table 2 – key terms
	Term
	Definition

	catapult
	A device used to launch objects a distance by storing and releasing energy.

	fulcrum
	The pivot point around which a lever turns.

	projectile
	An object that is thrown, launched or fired through the air.

	accuracy
	How close a result or measurement is to the true or intended value.

	precision
	How consistently a result or measurement can be repeated.

	variable
	Something that can change or be changed in an experiment or design.


Write ‘T’ for true or ‘F’ for false.
A ‘catapult’ stores and releases energy to launch a projectile. (__.)
A ‘fulcrum’ is the pivot point around which a lever turns. (__.)
A ‘projectile’ is any object that stays completely still when thrown. (__.)
A ‘variable’ is something that cannot change in an experiment. (__.)
‘Accuracy’ is how close a result is to the true or intended value. (__.)
‘Precision’ means results can never be repeated. (__.)
Criteria for success
Your catapult must meet the following requirements:
launch the projectile
reliably hit the target.
Directions to students
Step 1: construction of catapult and target (20 minutes)
1. Complete the reflection to check for understanding of the key terms.
Watch the video Right On Target (1:31).
Build a catapult using the instructions and the pictures on page 1 (students can change the design following the first launch).
Wrap a rubber band around one end of 2 craft sticks that are stacked on top of each other, approximately 1 cm from the end.
Wrap 2 rubber bands around 5 stacked craft sticks.
Open the 2 joined craft sticks and wedge the stack in between to form a ‘T’ shape. The stack of craft sticks will be the pivot point, also known as the ‘fulcrum’ (the catapult can also be made using the can as a base).
Secure the spoon to the upper craft stick with a rubber band. The combined upper craft stick and spoon will be the arm (or lever) of the catapult that can flex over the fulcrum when a force is applied.
To test your catapult, place the projectile (marshmallow, cotton ball or some similar small object) onto the spoon. Hold the T-shape frame in place and push down on the upper craft stick and spoon. Caution: pushing only on the tip of the spoon may cause it to break.
Release the upper craft stick (and spoon) and let it fling the projectile forward.
Design a target that has 6 concentric circles with Points 1 to 6 assigned to each circle.
Step 2: conduct experiment (15 minutes)
1. Aim the catapult at the target and launch the projectile.
Refine your design to improve accuracy.
Launch the catapult 10 times and record each result in the table below (see Table 3).
Data collection
Use the table below to record how many times your catapult hits the target and the total points you scored.
[bookmark: _Ref224569383]Table 3 – data collection for spoon catapult
	Attempts
	Hit target (Yes or No)
	Points hit on target

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	


Total times the target was hit: __ out of 10
Total points scored: __

Reflection
Identify 3 variables that you kept the same while conducting the 10 projectile launches experiment: __________________, ___________________ and ________________.
Identify one variable you changed during the launches:
	


Describe what effect changing this variable had on your ability to hit the target with the projectile:
	

	

	

	

	

	


How accurate was your spoon catapult? Use the data you collected to support your response:
	

	

	

	

	

	


Describe how could you plan the 10 attempts to make a fairer accuracy test:
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