Maps for the Commander


Task Description

Wrapped within an entertaining tale of spies planning to attack a city, students are given two views of the city – one from the west, and one from the south.  They are then asked to sketch how the city would look from the north-east.
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Western view
Southern view

This activity exercises students’ spatial skills and applies their knowledge of cardinal directions.  The sketch can either be approached via construction of a city model first, visualised and drawn, or ‘acted out’, appealing to multiple learning styles within the classroom.

Key Mathematical Concepts
· Compass points / cardinal directions.

· Space – creation of three dimensional objects/drawings from two dimensional elevations.

· Perspective and transformations (rotation).
Links to VELS

	Dimension
	Standard

	Space (Level 3)
	Students describe positions using simple compass directions (for example, N for North).

	Space (Level 3.5)
	Construction or selection of possible objects given a plan (bird’s eye view) or an elevation (side view).

	Working Mathematically (Level 3.75)
	Knowledge of interpretation of maps, graphs and models

	Space (Level 4)
	Students use the ideas of size, scale, and direction to describe relative location and objects in maps.

	Space (Level 4.25)
	Construction of a plan, elevations and cross-sections for a three-dimensional object.
Knowledge of how features (for example, an angle) change, or not, when a shape undergoes a transformation (for example, a rotation).


Teacher Advice and Feedback

Teachers and students in the trial reported that this activity was very enjoyable, and it was listed as one of the top three 'context-based' activities from the project in terms of effectiveness by a number of the teachers.  The activity generated a great deal of student discussion within the classroom.  Students in the trial were challenged but learned through experimentation and discussion why a model that was created using only one view of the city did not then match the other view, and how this would impact on their drawing of the N-E perspective.

Teachers considered there was additional benefit both in developing the spatial understanding and in terms of student engagement, in affording the students the opportunity to construct a model city as well as draw it.  Materials used to construct models ranged from Lego, blocks, paper, stationery and even students themselves acted as buildings.

Some teachers in the trial advised that a revision of cardinal directions was helpful for students before the activity commenced. All teachers in the trial reported that the specific goals they had set for the lesson were met, and that the lesson went as well as hoped.

The majority of students in the trial (> 80% of the 37 respondents) reported that they were challenged by this activity, were thinking about maths for most of the lesson, could start without assistance and could now use the maths they learned on other problems.
Potential Student Difficulties
Teachers in the trial found that some students had difficulty recalling the cardinal directions.  Student work samples provided suggest that some students did not gain a correct impression of the N-E view of the city.
Possible Enabling Prompts
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There are three rectangular blocks that look like this:
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One has been painted red, another blue and the third is purple.  They have been arranged standing upright, in a pattern on a square piece of paper.  The plan (bird's eye) view of the arrangement is this:

Sketch the view you would see if you were looking at the blocks from the North, South, East and West.

Extension Suggestions

The city was raided by the rebel army, but the city's army was too skilled and the rebels were defeated.  In analysing the battle afterwards, the city's army decided it would be prudent to construct a new watchtower that would not be visible from at least two different perspectives of the city (that is, you cannot see the new watchtower from at least two of N, NE, E, SE, S, SW, W and NW).
Help the city's army plan their new watchtower by drawing it on a plan (bird's eye) map of the city, then sketch the elevations (front perspective view) where the new building will not be visible.  From which directions will this watchtower be able to detect rebels approaching?  Will this provide an advantage to the city?
Solution
Student work sample two is a good example of the correct solution to this activity.

Source 

Downton, A., Knight, R., Clarke, D., & Lewis, G. (2006) Mathematics Assessment for Learning: Rich Tasks and Work Samples (Melbourne: Maths Teaching and Learning Centre, Australian Catholic University and Catholic Education Office). 
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Images of models

These models have been constructed accurately by students.
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A thied spy was asked to draw a view from the North-East, but never retumed. “No worries”,
said the commander, “we can draw that for ourselves”.

1. Please draw sketch of the town, as seen from the North-Exst.






Example 1
Working below VELS level 4.



This group of students did not demonstrate an accurate layout of the city in their predictive drawing.  They modelled the city, but did not draw an accurate representation of the NE view afterwards. 

Example 2
Working at VELS level 4.
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A third spy was asked to draw a view from the North-East, but never rétumed. “Noworries”,
s2id th commander, “we can draw that for ouzseives”.

2. Ploase dravwa ket ofthe town, s seen from the North-Bxst.
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This student has demonstrated an understanding of how the city is laid out, where the N-E corner of the city is and how to draw the buildings (i.e. that some buildings will be obscured by other buildings).

Example 3
Working below VELS level 4.

[image: image2.jpg]‘View from the west ‘View from the south

A third spy was asked to draw a view from the North-Esst, but never returmed. Noworrfes”,
s2id the commander, “we can draw that or ourselves”.

1. Ploase drawa sketch ofthe town, as seen from the Norih-Exst.





This student has not correctly mapped the city lay-out, and has replicated the view from the southern side rather than from the N-E corner.
Example 4
Working below VELS level 4.
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A third spy was ashed to draw a view fom the North-Esst, but never rturmed. “Noworrdes”,
said the commander, “we ean draw thatfor ourselves”.

1. Please drawa sketeh of the town, s seen from the North-Exst.





This student has imagined the city correctly laid out, but has drawn a view towards the North East corner (i.e., from the South West), rather than from the North East.  This is a common misconception when drawing elevations.
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