
Maps and scale
This lesson builds on students understanding of scale to explore and solve problems involving various graphical representations, including maps and floor plans.
Visible learning
Learning intentions
To explore the similarities and differences of various graphical representations
To apply scale in context
Success criteria
I can read various graphical displays, including maps and floorplans
I can solve problems involving a scale
Syllabus outcomes
A student:
develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly MAO-WM-01
identifies and applies the properties of similar figures and scale drawings to solve problems MA5-GEO-C-01
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
Please use the associated PowerPoint Maps and scale to display images in this lesson.


Activity structure
Warm up
Display Figure 1.
[bookmark: _Ref129878967]Figure 1 – Which one doesn't belong?
	[image: ]
‘Map of the Sydney Trains rail network’ by Krupadeluxe is licensed under CC BY-SA 4.0
	[image: ]
‘Mount Kosciuszko Summit walk map’ by State of New South Wales and Department of Planning and Environment is licensed under CC BY 4.0

	[image: Map of Sydney]
Map data © 2023 Google
	[image: Floor plan HSC 2019 Q20 Std1]
HSC 2019 Mathematics Standard 1 Q20 © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2019.


This is a which one doesn’t belong activity. Have students perform a Think-Pair-Share (bit.ly/thinkpairsharestrategy) to justify which image doesn’t belong.
Encourage discussion of similarities and differences between graphical representations.
Launch
1. Print and distribute the Mount Kosciuszko Summit walk overview map (Figure 2).
Figure 2 – Mount Kosciuszko walk overview map
[image: ]
‘Mount Kosciuszko Summit walk map’ by State of New South Wales and Department of Planning and Environment is licensed under CC BY 4.0.
Have students create a notice/wonder list (bit.ly/noticewonderstrategy) about Figure 2.
Important points for discussion:
What does the bar in the bottom left corner mean?
Where does the track start and finish?
Could you figure out the distance from Seamans hut to Mount Kosciuszko summit lookout?
Who would use this map and why?
Why are some sections darker/lighter?
Demonstrate how to use the scale bar to show the distance between two points on the map.
Ask students to estimate, then calculate (approximately) the distance from:
1. Snow Gums boardwalk to Seamans Hut.
1. Seamans Hut to Mount Kosciuszko summit lookout.
Students will need to measure in segments which are as straight as possible.
Explore
Map scale online game
1. Direct students to mrnussbaum.com/map-scale-online-game
1. In this game students use the on-screen ruler to measure the distance between various cities, then use the map scale to convert it from cm to km.
1. Model an example for students.
1. As students are finishing their first attempt, ask reflection questions such as:
1. What is the scale used?
1. Could you write it as a ratio? (Note: This is an opportunity to teach students that units are not written in ratios, instead they will have to convert units).
1. Would you use the same scale for a map of the school?
1. Ask students for strategies they found effective. For example, how did they use the ruler?
Thin slicing
1. Print and distribute Appendix A. Ideally students should complete these problems in random groups of 3 at a vertical non-permanent surface. Give students one problem at a time to work on, only giving them the next problem once they have achieved success with the previous problem. Visit the website (bit.ly/VNPSstrategy) to learn more about this strategy.
1. Ensure students are checking their answers make sense given the context.
Non-routine problems
1. Print and distribute Appendix B.
1. Students could work on this task in their books or at a non-permanent vertical surface.
1. Ensure students are checking their answers make sense given the context.


Summarise
1. Print and distribute the floor plan (Figure 3).
1. Students could work on this task in their books or at a vertical non-permanent surface.
Figure 3 – HSC 2019 Standard 1 Q20
[image: Floor plan HSC 2019 Q20 Std1]
HSC 2019 Mathematics Standard 1 Q20 © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2019.
Ask students to share similarities and differences between the maps observed this lesson and the floor plan presented in Figure 3.
Summarise that scales are used in a variety of graphical representations, however the mathematics involved is often very similar.
If students have struggled to solve problems involving scale, you might like to explicitly model strategies with simple examples.


Apply
1. Print off and distribute to students a map of your school’s local area. Ensure the scale bar is included in the printout as shown in the bottom right corner of the example below.[image: Map of area surrounding Albury High School]
Map data © 2023 Google
Challenge students to draw a walking trail on the map that meets the following conditions:
1. Is between 2 and 4 kilometres.
Starts at and returns to the school.
Is possible to walk (doesn’t go through buildings).
Students should use the scale bar shown to calculate the distance of their trail.
The task could be presented as organising a fun run or walking as a sports afternoon option.


Assessment and Differentiation
Suggested opportunities for differentiation
Launch
You might like to use a simpler map, such as those from a typical textbook chapter on maps and scale, to reduce cognitive overload.
Explore
Adjust Appendices A&B to have manageable solutions.
Apply
This activity: Navigating our way through country, though pitched at Year 4 level, would be a more accessible application of scale in maps.
Further challenges
Provide students an opportunity to create and/or modify a floor plan of the classroom.
Extend students to calculate areas using a scale diagram.
Suggested opportunities for assessment
Many of the activities could be collected as work samples or used as a test.


Appendix A
Thin slicing
1. What is the distance between points A and B on the map below?
[image: Shape with two points A and B approximately 6 cm apart]
The map below has a scale of 1:2000.
Find the actual distance (in centimetres) points A and B:[image: Shape with two points A and B approximately 8 cm apart]
Maria is reading a map with a scale of 1:100 in the map legend.
Find the actual distance (in centimetres) between 2 points that are 17 cm apart on the map.


Consider a map with a scale of 1:20 000.
Find the actual distance (in metres) between 2 points that are 13 cm apart on the map.
Consider a map with a scale of 1:25 000.
Find the actual distance (in kilometres) between 2 points that are 21 cm apart on the map.
A draftsman is adjusting a house plan with a scale of 1:200.
1. They need to extend a wall 1120 mm. How long will this extension be on the scale drawing?
1. They are asked to extend the length of the shower by 15%. It was originally planned to be 1.5 meters long. How long will the new shower be on the drawing?
1. They are asked to provide the area of the bathroom to the tiler. On the drawing the bathroom measures 17 mm x 26 mm. What is the actual area?
Pippin checked his fitness watch to know that his average walking speed is 7 km/hr.
He is looking at a map of a mountain with a scale of 1:140 000. He measures the distance from his starting point to his destination as 26.2 cm.
If he leaves at 6am, is Pippin likely to make it back before sunset at 8pm?
Justify your answer with calculations.


Appendix B
Non-routine problems
Problem 1
You could either display this image or print student copies.
Sam was staying at a hotel on New Year’s Eve and noticed there was a 3 second delay between when they saw the fireworks burst and heard the burst.
Sam had heard that a 3 second delay in hearing would mean they were 1000 m away from where the fireworks were being launched.
On the map provided, the pentagon indicates where the fireworks were launched from and the other symbols represent hotels in the area.
Where might Sam have been staying?
[image: Map of Sydney]
Map data ©2023 Google
Problem 2
Sydney and Albury are 555 km apart.
It takes a train 8 hours to travel from Sydney to Albury.
A car travels between the two cities at a constant speed of 110 km per hour.
How much slower is the train than the car?


Possible solutions
Appendix A – thin slicing
1. Approximately 6 x 20 =120 km
1. Approximately 8 x 2000= 16000 cm
1. 1:100
17 :1700 cm
Actual distance = 1700 cm
1:20000
13: 260000 cm
Actual distance = 2600 m
3. 1:25000
21: 525000 cm
Actual distance = 5.25 km

1. 1:200


Scaled length = 5.6 mm
1.15 × 1500 = 1725


Scaled length of new shower = 8.625 mm
1:200
17:3400
Width of room is 3.4 m
1:200
26:5200
Width of room is 5.2 m
Area = 5.2 x 3.4
=17.68 m2
1:140 000
26.2:3668000 cm
Actual distance = 36.68 km
Time to travel = 36.68km / 7
= 5.24 hours


Appendix B – non-routine problems
Problem 1
[image: Map of Sydney]
Circle is approx. 1000 m away
Problem 2
Time = 
 = 5 hours and 2 minutes.
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The train is 2 hours and 56 minutes slower than the car.
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The plan of the lower level of a small house is shown.
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a. How many windows are shown on the plan? (1 mark)

b. What is the actual perimeter, in metres, of the shaded part of the kitchen floor? (2 marks)




image5.png
Albury Preschiool

Poole st
ind < 5 ‘Albury Property Rel
%= //vma on Nathan Albury
3 s 2
% <l $
% z
9
m st £ Goodstart Ea
£ Albury -Banf
Em Crisp st 3
& Clst
Albury Heritage taxi K Muriel's on David
Jones Street Take Away 5 5 S il
) ’Alhury High School @SS’;"“;)“ ANa0EG DIy
et hotel
Iy Albury Wodoriga
s g Albury Chess Club° Apa’f‘ymems g Interact Health Group P\yv
a z Abode Apartmemsv Q Plalkicre! "g’y
A Suineasy '
] Hair Colour Cafe A\bmyv
5 Raven's Art Studio :
& | Meramie Motor Inn Brian Unthank Shell Coles
Cgmplier Wyse g b Q Real Estate Express Albury.
dribinetresat erice £ horhote |
// 9 Luxury on Wyse Albury &
Q // Wan docar
TNT Advisor|
Solutions Pty,
Snazzy Snaps . Rose Cottage Albury
Photo Booth McGrath Estate Agems°
9 Albury | Wodonga
E
Wilso, Mid(City Servictmnq
Mitchg; n St =
L QRSL Albury Centre/Albur 4 |
Seaton Arms Motor Inn ﬁ -
Albury Townhe
7%

stpavids| FY 0L
3-star hore! [

g
g
H Albury Tennis Clib |
Alblry City C 1 Face by Alex Pike.
Y Cly Cosnc Uniting Church
Schnelle Partners @ Google J Sstar hotel A
Send feadback 100 m L

[.)





image6.png
20 km




image7.png




image8.png




image9.png




image10.png




image1.jpg
Berowra

Mount Kuring-gai

0

°

O Mount Colah
D Asquith

°

lornsby

O, Waitara
Richmond QO Normanhurst ()
0, Wahroonga

East Richmond QO O, Warrawee
Thornleigh (3

O, Turramurra

Clarendon QO

O, Pymble
Pennant Hills ()

Windsor OO O, Gordon

illara

Mulgrave Beecroft (3

O Lindfield

Vineyard 0O Roseville

Cheltenham
O, Chatswood
Riverstone

Epping
Schofields

Quakers Hill QO

0
Marayong “Q
Denistone

West Ryde

& & o
S &
Q"’s 0“‘\ & ~<~°>
¢S &
& Meadowbank

Olympic Park

Town Hall QOO0

Concord West

Central ()
North Strathfield

Merrylands {03

Guildford {3

Yennora [) Green Square

[J Mascot
Fairfield OO
[) Domestic Airport
Canley Vale OO International Airport

[J Wolli Creel

Cabramatta QOO () Arncliffe
() Banksia
Warwick Farm OO0 <C Bardwell Park
() Rockdale
Liverpool QOO $ (YBexley North [) Kogarah
y () Carlton
S casula IR Allawah
° 00 () Allawal
q@o gzé\ [Beverly Hills Y Hurstville
S > N
QQQ @éé‘o Glenfield OCX) $°§ "\j& () Penshurst
v D
o ® 7/ ‘?‘o\b k4 ¢ ) Mortdale
O °
[) Oatley
() Como
Macquarie Fields (3
() Jannali
o &
Ingleburn ) [} Sutherland & e St
9 & *@Q\@“é Q&&:o& &
& (¢} (%)
Minto (3 o 6 6 o o o
() Loftus
Leumeah [}
[) Engadine
Campbelitown [} [) Heathcote
) Waterfall

Macarthur (J




image11.png
NSW

GOVERNMENT




