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Time	Activity
11:00–11:30	Introduction
11:30–12:15	Activity Rotation 1
12:15–1:00	Activity Rotation 2
1:00–2:00	Lunch
2:00–2:45	Activity Rotation 3
2:45–3:30	Closing	Resources	Feedback and Questions



Activity 1 – How far is it across a river?
How would you tell how far it is across the river?
	[bookmark: _Hlk143865933]


Equipment list
4 tent pegs
yarn
measuring tape or ruler
Chain surveying activity with similar triangles (vertically opposite)
Set out your survey using the following instructions:
Figure 1 – measuring distance over an obstruction
[image: ]
To measure the distance over an obstruction, use the following steps:
Place a tent peg at your starting point (A). Pick a location on the other side of the obstruction to reference as your end point (E).
Starting from A, walk in a direction that is perpendicular to AE and place tent peg (B). Thread the yarn from A to B.
Starting from B, walk a distance away from E, perpendicular to AB and place tent peg (C). You must be able to see (E) from (C). Thread the yarn.
Walk with the yarn towards E, until you meet somewhere along AB. Mark this as tent peg D and thread the yarn.
Measure AD, BD and BC. Label these on Figure 1.
Solve for the unknown distance AE using similar triangles.
Repeat this for each person in your group. Each individual should have a turn setting out the chain survey.
Further Questions: how accurate are you? Compare your answers with other groups. How similar are they? Why might they be different?
Would you be more accurate with finding a shorter or longer distance? Why?
What is the minimum amount of yarn needed to conduct a chain survey?
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Activity 2 – getting my bearings
Task 1 – trilateration
Imagine that there is a person currently lost bushwalking. Fortunately, a signal from their smart watch has been picked up by some mobile phone towers in the area – represented by the cones you see in front of you.
It is known that the person is on a radius of 20 km from each tower. Working in 2 teams using the equipment provided, you must find the person and then radio back the what3words (https://what3words.com or Emergency Plus App) location for the helicopter to be sent out to save them.
You have been given 2 lengths of string each 20 m long representing 20 km.
Task 2 – getting my bearings
You are following your teacher on a bushwalk but you don’t trust their ability to get you home again so decide to take some precautions.
From each checkpoint along the route, you and your friend decide to record the bearing to the next station and the number of steps that you take to travel between those checkpoints. You record this information in the table below.
	Path
	Bearing
	Number of Steps

	AB
	
	

	BC
	
	

	CD
	
	

	DE
	
	

	EF
	
	

	FG
	
	


Unfortunately, you were right! When you reach the destination, your teacher is completely lost. Not only that, but the orienteering team have also packed up the checkpoints!
Can you navigate your way back home?
Planning your way home:
	



	Path
	Calculated Bearing
	Number of Steps

	GF
	
	

	FE
	
	

	ED
	
	

	DC
	
	

	CB
	
	

	BA
	
	


How close were you?
	




Activity 3 – finding the maths in Minecraft
Pre-Session Task 1 – downloading and installing Minecraft
[bookmark: _Hlk108428147]To download Minecraft: Education Edition:
Open the Microsoft Store (you can search for this app in your Start Menu) and ensure you are logged in under your NSW Department of Education credentials.
In the Microsoft Store app, select the ‘See all’ link towards the top, right-hand corner of the window.
Navigate through the available apps until you locate Minecraft: Education Edition – select it and follow the prompts to install the application on your device.
Figure 2 – Minecraft: Education Edition
[image: Thumbnail of the Minecraft: Education Edition app]
Once installed, run Minecraft on your device and follow the prompts to log in with your Department of Education credentials.
Changing your settings:
Select Settings
Select the ‘Video’ option
The most important option to change here is the ‘Render Distance’ – slide the bar as far to the right as you can. For Department of Education issued devices, at the time of writing, this should reach a maximum of 16 ‘chunks’.
Figure 3 – render distance 16 chunks
[image: Screenshot indicating render distance is equal to 16 chunks]
Pre-Session Task 2 – downloading and accessing Mini Melbourne
Select the following link to be directed to the Mini Melbourne official site.
To download Mini Melbourne, select the Download button under the Education Edition heading.
Open your Downloads folder and double-click on the ‘Mini-Melbourne_2.0 (edu)’ file, to launch Mini Melbourne inside Minecraft: Education Edition.
Save and Exit from this world by pressing the ‘Esc’ key, then select Save and Exit.
Other settings
Changing the name of the worlds you use will be important to better identify them as they are used for different purposes and classes in the future. To be able to do this you need to:
Select Play
Select ‘View My Worlds’
Select ‘Mini-Melbourne 2.0’
Then select Settings, within World Settings (to the right-hand side of your screen), you can now change the name of this world
Continue scrolling down and ensure that ‘Show Coordinates’ is set to on
Select the ‘<’ symbol, next to the word ‘Edit’ in the top, left-hand corner of the window. This will close the settings menu and save your changes.
Session Task – finding the maths in Minecraft
Open a web browser and search for Flinders Street Station in Melbourne using Google Maps.
Leaving this browser open, launch Mini Melbourne in Minecraft: Education Edition. Jump into your world by selecting ‘Play’ from the main menu, then ‘View My Worlds’.
The following space has been left blank for you to be able to write any notes, calculations or other information that may be needed throughout this session.


Alternate Activity – approximating distance
How could you tell how far away the building is with only a ruler?
	


Scenario
We can estimate the distance an object is away from us using just a ruler.
We can create the diagram we explored above using our thumb as the apex of 2 triangles.
Figure 4 – diagram of a viewer and object
[image: Diagram indicating positioning of the Viewer, their thumb and an object. There are two triangles visible one from the viewer to the thumb and one from the thumb to the object.]
In your groups of 3, give each person a role:
Viewer: this person will be the one that stays in the beginning position. They will have their body measured to establish our known information to find the distance from their position to the object. They are to explain where the points go on the object to be measured.
Measurement surveyor: this person will measure the viewer and the object, they are the only person allowed to use the ruler and tape measure.
Field surveryor: this person will write down the measurements and calculations for the group. They will also estimate the length of the object in question.
Given the diagram below, the viewer would try their best to explain to the field surveyor where their thumb sits in relation to the object.
Figure 5 – object with 2 thumbs
[image: A building in the background, two thumbs-ups in front of it in different positions]
In this scenario they might say their thumb began on the edge of the left of the building, when their left eye was closed, and on the right inner edge of the second last window from the right, when their right eye was closed.
These positions should be used by the field surveyor to estimate the length of the object. To assist them, use this list of lengths of common objects:
· small cars are about 4 metres long
· large cars are about 5 metres long
· cars are about 1.8 metres wide
· a normal doorway is around 0.8 metres wide
· the width of a small house is about 8 metres
· the width of a large house is about 12 metres.
The measurement surveyor would take the following measurements:
	Description
	Length (cm)

	Length between eyes
	

	Middle of eyes to outstretched thumb (altitude)
	

	Estimated length of object (from list)
	


Place the measurements onto the diagram.
Figure 6 – diagram of triangles
[image: Diagram of 2 triangles meeting at a point]
Calculate the distance the viewer was from the object.

Repeat this process and change roles to improve accuracy.
Further Questions: could you generalise this so you don’t need a ruler? What rule could you create to give an estimate for the distance?
Could you estimate when you are 1 km away from an object?
Alternative chain survey
1. Set out your survey using the following instructions.
	[image: ]
	Working space


To measure the distance over an obstruction, use the following steps:
Place a tent peg at your starting point (A). Pick a location on the other side of the obstruction to reference as your end point (E).
Starting from A, walk in a direction that is perpendicular to AE and place tent peg (D). Thread the yarn from A to D.
Start from D, walk a distance that is perpendicular from AD, further away from E. Place a tent peg (B). Thread the yarn.
Start from B, walk in the direction that is perpendicular from BD, further away from A, until D is collinear with your location and E. Place a tent peg (C). Thread the yarn.
Thread the yarn from C to D.
Measure AD, BD and BC. Label these on the diagram above.
Solve for the unknown distance AE using similar triangles.
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