
1 
 

Alpha-numeric Map – Compass, Scale, 
Angles. 
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Differentiate and Assess 
Not every student will be ready to investigate this concept at this Level and so we will need to differentiate to ensure every student is learning at 
their leading edge. Select the Differentiate button on this screen.  

Integrate 
Every mathematical concept is integrally related to other mathematical concepts. Teaching and learning related concepts simultaneously develops 
deep relational understanding. Select the Integrate button on this screen.  

Intervene 
Some students may not yet be ready to investigate this concept at any Level, and so we will need to provide some intervention. Select the 
Intervention button on this screen. 
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ALPHA-NUMERIC MAP – COMPASS, SCALE, ANGLES. 
EXPLICIT TEACHING PLAN OVERVIEW PAGE 

THIS PAGE IS A SUMMARY OF THE EXPLICIT TEACHING PLAN, INCLUDING STRATEGIC QUESTIONS, AND DESRIBING THE SEQUENCE WHICH WILL OCCUR OVER MULTIPLE LESSONS. 
RESOURCES:COMPASS, GRID MAPS, THREAD, RULER, STRAW AND CHENILLE STICK ANGLE TESTERS, PAPER ANGLE TESTERS, PENCIL, PAPER 

WHAT COULD WE DO? WHAT LANGUAGE COULD WE USE TO EXPLAIN AND ASK QUESTIONS? 

Children:  
• identify directions on a compass rose, for example,   

 
 
 
 
 
• identify compass directions between features on an alpha-

numeric grid map using grid references, for example, ‘Short Point 
is North of Long Lagoon’. 

• identify angles between compass directions, for 
example, ‘If we are facing East, and turn to face 
South, we have turned a right angle’. 

 

• use a key and scale to identify and locate 
features on an alpha-numeric grid map, for 
example, 

 

 

 

 

 

 

Children 
• ask one another questions about keys, compass directions and alpha-

numeric grid references, for example: 
 What directions are on a compass rose? 
 How can we use a compass rose to locate directions on a grid 

map? 
 How can we identify compass directions between features on an 

alpha-numeric grid map using grid references? 
 What angle have we turned if we turn from East to South? 
 How can we use a key to identify and locate features on an alpha-

numeric grid map? 
 How could we use the scale to work out distances between 

features on the map? 
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ALPHA-NUMERIC MAP – COMPASS, SCALE, ANGLES. 
EXPLICIT TEACHING PLAN 

FULL EXPLICIT TEACHING PLAN, EMBEDDING DEEP RELATIONAL UNDERSTANDING, METALANGUAGE, AND QUESTIONS THAT MAY BE USED OVER MULTIPLE LESSONS. 
WHAT COULD WE DO? WHAT LANGUAGE COULD WE USE TO EXPLAIN AND ASK QUESTIONS? 

Children think about, talk and listen to a friend about, then have the opportunity to 
share what they already know. 

 

 

 
 
Display a map, with a grid over it, for 
example,  
 
 
 
 
 
 
 
 
 
 
 
 

► Today brings an investigation about grid maps.  
► What do you know about grid maps?  
► Talk about grid maps with a friend.  
► Is anyone ready to share what they are thinking about grid maps? 
 
► We’ve investigated maps. 
► We found that maps can show the position of objects. 
► We used positional language to describe the position of objects on the map. 
► We found that we could place a grid on the map. 
► And that we could use the grid coordinates to describe the position of objects 

and features on the map.  
► Today we’re going to investigate using a compass rose, a key and grid 

coordinates to locate and describe position on a map. 
 
► First let’s investigate a compass rose. 
► We’ve investigated directions. 
► And we found that we can describe direction using left and right. 
► We found that left and right change depending on the way that we are facing. 
► So we need some directions that don’t change when we change the way we are 

facing. 
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Display a compass rose, for example, 
 
 
 
 
 
 
 
 
Take children outside, 
Display a working compass. 
Sit the compass on the ground so that the arrow is 
lined up with North. for example,  
 
 
 
 
 
 
 
 
 
 
 
 

► Have you seen a compass rose before? 
► What does this compass rose tell us? 
► Which direction is North? 
► Which direction is South? 
► Which direction is East? 
► Which direction is West? 
 
 
 
► Here we have a working compass. 
► The arrow on a compass always faces North. 
 
 
 
 
 
 

► This is because the Earth has a magnetic field with a North and South Pole.  
► The magnetic field is caused by the spinning of the Earth’s liquid metal outer 

core. 
► The compass’s needle is magnetised so that the south end points to the North 

Pole because the ‘south’ and ‘north’ ends of magnets attract one another, while 
2 ‘north’ or 2 ‘south’ ends repel one another – you can try this with fridge 
magnets!  
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NASA’s simplified representation of the Earth’s magnetic field and thissimplified 
explanation from Physics.org,demonstrate how the Earth’s 2,000 km thick liquid 
layer of iron, nickel, and small quantities of other metal in the outer core 
generateselectric currents, which produce magnetic fields with a North and South 
Pole.  
Thisexplanation from Live Sciencedemonstrates that the compass needle is 
magnetised, so that the south end points to the North Polebecause the ‘south’ and 
‘north’ ends of magnets attract one another, while 2 ‘north’ or 2 ‘south’ ends repel 
one another. Ancient Chinese were the first to discover that magnetised metal 
behaved this way, thus ‘inventing’ the first magnetic compass.  
You could have children investigate compasses simple fridge magnets!  
 
Point to South, for example, 
Point to East, for example, 
Point to West, for example, 
 
 
 
 
 
Point to North-East, for example, 
Point to South-East, for example,  
Point to North-West, for example, 
Point to South-West, for example, 
 
 
 

► The compass was first used about 2 thousand years ago by the ancient Chinese 
who discovered that a mineral called lodestone was magnetic and aligned to 
North. 

 
 
 
 
 
 
 
► Over time, names were given to the 4 main directions – North, South, East and 

West. 
► We now call the direction facing the opposite direction to North, South. 
 
 
 
 
 
► A direction was added between North and East, which we call North-East. 
► A direction was added between South and East, which we call South-East. 
► A direction was added between North and West, which we call North-West. 
► A direction was added between South and West, which we call South-West. 
 
► Because of the Earth’s magnetic field, these directions always face the same 

direction no matter which way we are facing! 
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Display an angle tester made from a straw and a chenille stick, for example,  
 
Display angle testersmade by folding paper. 
 
 
Place the bent straw angle tester on the 
compass rose so the vertex is in the 
centre and the arms are facing North, for 
example, 
 
 
 

Turn one arm of the straw angle tester  
to face Sandy Bay, for example, East 
 
 
 
 
 

Place the bent straw angle tester  
so the vertex is in the centre and  
the arms are facing East, for example,  
 
 
 
 
 
Turn one arm of the straw angle tester to face 

► How could we describe the angle we would turn from one 
direction to another? Let's investigate! 

 
 
► Imagine we are facing North 
► Let’s place the vertex of the angle tester on the compass rose, facing North. 
 
 
 
 
► What angle would we turn to face East?  

► Let’s turn one arm of the angle tester to face East. 
 
 
 
 
► If we are facing North, and turn to face East, what angle have we turned? 
► Can we use our paper angle tester to find out? 
► Have we turned a right angle? 
► So when we turn from North to East, have we turned a right angle? 
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South-West, for example,  
 
 
 
 
 
Test the angle size with the 1 and a half right 
angle paper angle tester, for example,  
 
 
 
 
 
 
 
 

Place the bent straw angle tester so the 
vertex is in the centre and the arms are 
facing South, for example, 
 
 
 
 
 
 
 
Turn one arm of the straw angle tester to 
face South-West, for example, 

► What angle do you think we will turn if we are facing East, and turn to face 
South-West? 

► Could we use our angle testers to check? 
► Let's place our straw angle tester facing East. 
► Let's turn one arm of our straw angle tester to see what angle we will turn to face 

South-West. 
 
► Could we use our paper angle tester to find out what angle we turn from East to 

South-West? 
► Have we turned 1 and a half right angles? 
 
► So when we turn from East to South-West, have we turned 1 and a half right 

angles? 

 

► What angle do you think we will turn if we are facing South, and turn to face 
South-West? Let's investigate! 

► Imagine we are facing South. 
► What angle would we turn to face South-West?  
► Could we use our angle testers to check? 
► Let's place our straw angle tester facing South. 
 
 
 
 
► Let's turn one arm of our straw angle tester to see what angle we will turn to face 
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Test the angle size with half a  
right angle paper angle tester, for example,  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Display a map, with a grid, for example,  
 

South-West 
► If we are facing South, and turn to face South-West, what angle have we 

turned? 
 
 
 
 

► Have we turned half a right angle? 
► So when we turn from South to South-West, have we turned half a right angle? 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

► Here we have a map with a grid. 
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Children identify the horizontal axis,  
for example,  
Record, for example, horizontal 
axis = letters 
Children identify the vertical axis, for example, 
 
 
 
Record, for example, vertical axis = numerals 
Record, for example, alpha-numeric grid, pointing to alpha as you say ‘letters from 
the alphabet’ and numeric when you say ‘numerals’ 
 

Children identify the feature at C5, for example, Long Lagoon. 
 
 
 
 
 
 
 
 
 
 
 
Place the compass rose on the map,  
for example, 
 

► What are the lines on the map?  
► Are the lines, grid lines? 
► Where is the horizontal axis? 
► How is the horizontal axis labelled? 
► Is the horizontal axis labelled with letters? 

► Where is the vertical axis? 
► How is the vertical axis labelled? 
► Is the vertical axis labelled with numerals? 
► We call this an alpha-numeric grid, because the labels are letters from the 

alphabet, and numerals. 
 

► We’ve investigated naming the position of a feature using its coordinates. 
► What feature is at C5? 
► Is Long Lagoon at C5? 
► Could we add a compass rose to show which direction the map is facing? 
► When people first began drawing maps, some drew them with East on the top, 

some drew them with South on the top, some with West and some with North. 
► This became very confusing, so about 1800 years ago, a mathematician, 

Ptolemy, created maps with North facing up, and by 400 years ago, everyone 
was drawing maps with North facing upwards. 

 
 
 
 
► Let’s place the compass rose on the map, so that north is facing upwards. 
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Children identify the feature to the  
North of Long Lagoon, for example,  
Short Point. 
 
 

Children identify the feature to the  
South of Short Point, for example,  
Long Lagoon. 
 
Children identify the feature that Short Point is North of, for example, Long Lagoon. 
 
 

Children identify the feature that Long Lagoon is South of, for example, Short Point. 
 

 

Children identify the feature to the North-East of Tall Mountain, for example, Shallow 
Lake. 

 
 
Children identify the feature to the South-West of Shallow Lake, for example, Tall 
Mountain. 
 
 
Children identify the feature that Shallow Lake is North-East of, for example, Tall 
Mountain. 
 

► How could we use the alpha-numeric grid and the compass rose describe 
position on the map? 

► Let’s use the compass directions to describe features’ positions. 
► What feature is North of Long Lagoon? 
► Is Short Point North of Long Lagoon? 

 
► What feature is South of Short Point? 
► Is Long Lagoon South of Short Point? 

 
► What feature is Short Point North of? 
► Is Short Point North of Long Lagoon? 
 
► What feature is Long Lagoon South of? 
► Is Long Lagoon South of Short Point? 
 
► Which direction is North-East? 
► What feature is North-East of Tall Mountain? 
► Is Shallow Lake North-East of Tall Mountain? 

 
► Which direction is South-West? 
► What feature is South-West of Shallow Lake? 
► Is Tall Mountain South-West of Shallow Lake? 

 
► What feature is Shallow Lake North-East of? 
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Children identify the feature that Tall Mountain is South-West of, for example, 
Shallow Lake. 
 
 

 

 
Display a publicly available grid map, for example Taronga Zoo 
Children identify the alpha-numeric 
grid, the horizontal and vertical 
axes, the key, the compass rose 
and North, and the scale, for 
example, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

► Is Shallow Lake North-East of Tall Mountain? 
 

► What feature is Tall Mountain South-West of? 
► Is Tall Mountain South-West of Shallow Lake? 
 
 
 

► What features can you see on this map? 
► Where is the alpha-numeric grid? 
► Where is the horizontal axis? 
► How is the horizontal axis labelled? 
► Where is the vertical axis? 
► How is the vertical axis labelled? 
► Is there a compass rose? 
► Which direction is North? 
► Where is the key? 
► Is there a key telling us what the symbols for different amenities look like? 
► Which symbol means picnic area? 
► Are the Featured Animals also a kind of key? 
► Does this key tell us the coordinates of the animals?  
► Where is the scale? 
► What distance is scaled to be 1 centimetre on the map? 
► Is 20 metres equal to 1 centimetre on the map? 
► What does the scale tell us about the distances between features on the grid 
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Children select a featured animal, for example, the fishing cats 
 
 

 
 
Children record the coordinates of the feature, for example, 13D 
 
 

 
Children select a feature, for example, the sun bears 
 
 
Children record the coordinates of the feature, for example, 13G 
 
 
 
 
 
 
 
 
 
 

map? 
► How could we use the grid and the horizontal and vertical axes labels to locate 

features on the map? 
► Let’s select a feature 
► Let’s select the fishing cats. 
► What are the coordinates of the fishing cats? 
► Are fishing cats in the Featured Animals key? 
► If they’re not in the key will we just have to look for them? 
► Are the coordinates of the fishing cats, 13D? 

 
► Let’s imagine we want to walk from the fishing cats to another feature. 
► Let’s select another feature. 
► Let’s select the sun bears. 
► Are sun bears in the Featured Animals key? 
► What are the coordinates of the sun bears? 
► Are the coordinates of the sun bears, 13G? 
► What direction are the sun bears from the fishing cats? 
► Are the sun bears South of the fishing cats? 
► How could we calculate the distance between the fishing cats and the sun bears 

using the scale? 
► How far is 20 metres on the scale? 
► Is 20 metres equal to 1 centimetre? 
► Have you noticed that the path between the fishing cats and the sun bears is 

curved? 
► Have you noticed that the line of the scale is straight? 
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Children use thread to measure the distance along the path from the fishing cats to 
the sun bears. 
Children straighten out the thread. 

Children measure the thread. 
Children calculate the distance using the scale. 
 
Children calculate the distance along the path from the fishing cats to the sun bears 
using the scale. 

Record, for example, 16 x 20 = 16 x 10 x 2 
 

 

 
Record, for example 16 x 2 = 32 
 

 
Record, for example, 32 x 10 = 320 
 
 
 
 
 
 

► How can we use a straight line to measure a curved line? 
► Could we measure the path between the fishing cats and the sun bears using 

thread? 
► Then straighten out the thread to measure the distance using the scale? Let’s 

investigate! 
► Is the thread 16 centimetres long? 
► If the thread is 16 centimetres long, and each centimetre is equal to 20 metres, 

what is the distance along the path from the fishing cats to the sun bears? 
► What does 16 times 20 metres equal? 

 
► Does 16 times 20 metres equal 16 times 10 times 2? 
► Does the associative property tell us we can multiply in any order? 
► What is 16 times 2? 
► Is 16 times 2, 32? 
► What is 32 times 10? 
► Do the digits move one place to the left when we multiply by 10? 
► Does 32 times 10 equal 320? 
► Is the distance along the path from the fishing cats to the sun bears, 320 

metres? 
► Did we use the scale to calculate distances on the map? 
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SAMPLE GRID MAP 

back 
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compass rose (back) 
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Angle testers(back) 
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