
STEM Stage 4 – Olympiad
Challenge 4 – paper parachute
In this challenge, you will construct a paper parachute using the resources listed below, and collect and process data to calculate an accurate average descent time. The goal is to record the slowest average rate of fall.
Figure 1 – illustration of paper parachute activity
[image: A hand drawn group of parachutes falling in the sky. All have small metal washers attached.]
Resources required
A sandwich-sized paper bag
String
A mass that can be tied to string, for example, a metal washer
A device for timing the fall
Measuring devices, for example, rules, rulers or tape measures
Learning intentions and success criteria
In this challenge, you will construct a paper parachute and collect and process data to calculate an accurate average descent time.
Table 1 – syllabus outcomes, learning intentions and success criteria
	Syllabus outcomes
	Learning intentions and success criteria

	SC4-WS-04
follows a planned procedure to undertake safe and valid investigations
SC4-FOR-01
describes the effects of forces in everyday contexts
MA4-DAT-C-02
analyses simple datasets using measures of centre, range and shape of the data
	We are learning to:
conduct a consistent and valid investigation
distinguish different forces related to bodies in motion
accurately record results for processing.
We can:
follow a scientific procedure to conduct an experiment
identify the forces acting on bodies in motion
calculate the average descent time of the parachute.


Parachute 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

	parachute
	A device made of fabric that slows down the fall of an object or person through the air by creating air resistance.

	canopy
	The top part of a parachute that spreads out to catch the air.

	suspension
	The system of cords or lines that connect the parachute’s canopy to the person or object.

	average
	A measure that summarises a set of numbers by finding a single value that represents the ‘typical’ amount.

	drag
	A force that slows down a moving object.

	arrest
	To stop or slow down something quickly.


Write ‘T’ for true or ‘F’ for false.
The ‘canopy’ of a parachute is designed to reduce drag. (__.)
‘Suspension’ lines are only for decoration and do not affect safety. (__.)
‘Drag’ is a force that helps objects move faster through the air. (__.)
Criteria for success
Your parachute must meet the following requirements:
survive 10 drops
use the correct method to calculate an average descent time.
Directions to students
Step 1: construction and testing (15 minutes)
1. Complete the reflection to check for understanding of the key terms.
1. Construct a parachute with the materials provided and the design principles and techniques learned in other Olympiad challenges.
1. Test the parachute by dropping it from your outstretched arm as high as you can reach. Adjust the design until the parachute arrests the fall as much as possible.
Step 2: experiment set-up and recording (10 minutes)
1. Use a tape measure to measure 1.5 metres from the ground.
Practise dropping the parachute and cargo from 1.5 metres high. Ensure the mass always starts at exactly 1.5 metres.
Practice timing each drop and measure how long it takes to fall 1.5 metres.
Record the time in the data table (see Table 3) after each drop.
Repeat the drop test 10 times and record the time it takes after each test.
Step 3: data analysis (15 minutes)
1. Capture evidence of the design, either as a digital photo or a pencil sketch in the space provided below.
	


Data collection
Use this table to record your test times and calculate the average time taken for the parachute to fall.
[bookmark: _Ref224546478]Table 3 – paper parachute data collection
	Test number
	Time (seconds)

	Test 1
	

	Test 2
	

	Test 3
	

	Test 4
	

	Test 5
	

	Test 6
	

	Test 7
	

	Test 8
	

	Test 9
	

	Test 10
	


Table 4 – paper parachute data summary
	Sum of all tests
	

	Sum of tests ÷ 10
	

	Average time
	




Reflection
Complete the reflection by filling in the blanks and selecting the options that apply to your experience.
☐ My parachute was consistent and predictable.
☐ My parachute worked sometimes but not every time.
☐ My parachute had major issues and needs improvement.
Now be critical of your work:
One part of my design that did not work as well as I expected was: 
	


This part caused problems because (tick one):
☐ it twisted easily.
☐ it was too heavy.
☐ it did not catch enough air.
☐ it was not attached securely.
☐ other: 
Write a short improvement goal:
If I redesign my parachute, the first change I would make is:
	


I think this change would improve my results because:
	


This would lead to:
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