
STEM Stage 4 – Olympiad
Challenge 3 – straw water tower
In this challenge, you will design and build the most cost-effective tower. Your tower must support the load at least 200 mm above the ground. You may only use the resources provided and you will have to calculate a budget for the project.
Figure 1 – illustration of straw water tower activity
[image: Five different straw tower designs to support the golf ball. Different joining methods are demonstrated from taping, splitting the straw or pressing it into another.]


Resources required
Drinking straws
Craft sticks
Pipe-cleaners
A4 paper
Sticky notes
Sticky tape or masking tape
Rulers
Elastic bands
A golf ball or similar
Learning intentions and success criteria
In this challenge, you will learn how to manage resources and budgets when designing.
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
TE4-DES-01
communicates and evaluates design ideas and solutions
TE4-PPM-01
applies processes in the planning, management and production of projects
	We are learning to:
produce a prototype to meet specific criteria
plan and manage resources
complete a project budget.
We can:
construct a tower using limited resources
use a table to calculate material cost
calculate a running total in a budget.


Straw water tower 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

	tower
	A tall structure designed to stand upright and often carry weight or equipment.

	truss
	A framework of triangles used to make structures strong and stable.

	vertical
	A direction that goes straight up and down at a right angle to the ground.

	member
	An individual part of a structure, like a beam, brace or column.

	budget
	The amount of money available to design, build or complete a project.

	load
	The weight or force that a structure must carry or support.

	compression
	A force that squeezes or pushes materials together.


Write ‘T’ for true or ‘F’ for false.
‘Vertical’ is a direction straight up and down at a right angle to the ground. (__.)
A ‘member’ is an individual part of a structure like a beam, brace, or column. (__.)
A ‘truss’ is a framework of triangles that makes a structure strong and stable. (__.)
A ‘tower’ is a tall structure that stands upright and can carry weight or equipment. (__.)
A ‘load’ is the weight or force a structure must carry or support. (__.)
A ‘budget’ is the amount of money available to design or build a project. (__.)
‘Compression’ is a force that squeezes or pushes materials together. (__.)
Criteria for success
Your tower must meet the following requirements:
be freestanding
support the load at least 200 mm from the table’s surface
not be secured to the table’s surface
use only the materials provided in the costing table.
Directions to students
Step 1: research and planning (15 minutes)
1. Complete the reflection to check for understanding of the key terms.
Design a tower that holds a golf ball 200 mm above the surface of the table.
Capture evidence of design as a digital photo or pencil sketch.
Annotate your design by clearly identifying each material used in the tower.
	


Step 2: construction and testing (15 minutes)
1. Using your annotated drawing as a guide, construct your tower.
Test that the tower can support a golf ball that is 200 mm above the table’s surface.
Material costing
Step 3: costing calculations (10 minutes)
1. Use the prices for each material to assist in calculating your tower design.
Write how many of each material you used in the quantity column.
Multiply the quantity by the price to calculate the total cost for that material.
Add all the individual total costs together to work out the overall cost of your tower.
Table 3 – material costing table
	Material
	Quantity
	
	Individual cost ($)
	
	Total cost ($)

	drinking straws
	
	×
	$2.00 each
	=
	

	pipe-cleaners
	
	×
	$3.00 each
	=
	

	craft sticks
	
	×
	$5.00 each
	=
	

	sticky notes
	
	×
	$0.50 each
	=
	

	A4 paper
	
	×
	$5.00 each
	=
	

	sticky tape
	
	×
	$6.00 per 100 mm
	=
	

	masking tape
	
	×
	$8.00 per 100 mm
	=
	

	elastic bands
	
	×
	$7.00 each
	=
	

	
	
	
	Overall cost
	
	


Reflection
Complete the reflection by filling in the blanks and selecting the options that apply to your experience.
Using the costing table helped me to calculate my budget because it showed me the cost of each material. I decided to use ____________________ and ____________________ because they were (tick one):
☐ the cheapest options.
☐ strong for their price.
☐ easy to work with.
When I evaluated my choices, I realised that I could have improved my design by changing ____________________ because it was (tick one):
☐ too expensive.
☐ not strong enough.
☐ difficult to attach.
☐ not the best value for what it added.
The costing table also helped me to avoid going over my budget, as I could see that ____________________ was too costly for what it offered. Overall, the costing table made it easier to plan because it helped me (tick all that apply):
☐ compare materials.
☐ make choices that fitted my design idea.
☐ keep track of what I used.
☐ adjust my design before building.
This resulted in my final tower costing ____________________.
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