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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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CARTESIAN COORDINATES. 
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: PLAYING CARDS, GRID PAPER, RULER, PENCIL, PAPER 

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

Children:  
• investigate points and locations, and constructing shapes in the 4 quadrants of a 

Cartesian plane,  
• Quadrant 1: 

(1, 2), (1, 4), (3, 4)(3, 2) 
• Quadrant 2: 

(-1, 2), (-5, 2), (-3, 4) 
• Quadrant 3: 

(-1, -2), (-2, -1) (-3, -1)  
(-4, -2) (-4, -3) (-3, -4),  
(-2, -4) (-1, -3)  

• Quadrant 4: 
(1, -1), (1, -4) and (3, -4) 

• All quadrants: 
 
 

 
 
 
 
 
 

Children 
• ask one another questions about  Cartesian plane coordinate system 

using all 4 quadrants to describe location and to construct shapes , for 
example: 
 how could we construct a Cartesian plane using a horizontal and 

vertical number line? 
 why is it called a Cartesian plane? 
 how could we plot points in quadrant 1? 
 are the coordinates of points in quadrant 1 positive? why? 
 how could we plot points in quadrant 2? 
 are the coordinates of points in quadrant 2 positive or negative? 

why? 
 how could we plot points in quadrant 3? 
 are the coordinates of points in quadrant 3 positive or negative? 

why? 
 how could we plot points in quadrant 4? 
 are the coordinates of points in quadrant 4 positive or negative? 

why? 
 how could we construct shapes?  
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CARTESIAN COORDINATES. 
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 grid map using alpha-numeric (letters 
and numbers) Cartesian Coordinates, for 
example, 
Locate and describe the position of a feature, for 
example, Short Point at coordinates C1 
 
 
 
Display a number line, for example, 

 
Display counting forwards and backwards by 1s is adding and 
subtracting 1 on a number line, for example, 
 
 

► Today brings an investigation about the Cartesian plane.  
► What do you know about the Cartesian plane?  
► Talk about the Cartesian plane with a friend.  
► Is anyone ready to share what they are thinking about the Cartesian plane? 
 
 
► We’ve investigated grid maps. 
► And we found that they can use letters and numbers as coordinates. 
► We’ve used the alpha-numeric coordinates around the outside of the map, to 

locate and describe position on grid maps. 
► And we found we could label the coordinates of cells where rows and this 

columns intersect. 
 
 

► We've investigated placing numbers on number lines. 
► And we found that counting forwards by ones on a number line is adding 1 each 

time. 
► And counting backwards by ones on a number line is subtracting 1 each time.  
 
► And we found that we could continue subtracting 1 from zero to get negative 
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Display negative numbers created 
by continuing to subtract 1 from zero 
on a number line, for example, 
 
 

Display an open, empty number line, and place 5 and 2 on the number line, for 
example, 
 

    2                                5 
 
Allow children to identify the unique positions of 3, 6, 10, 8 and other numbers on 
the number line, for example, 
 

    2         3                     5         6                    8 
 
 

 

Display a horizontal and a vertical number line, for example, 
 
 

Indicate numbers getting larger to the right and smaller to the left on a 
horizontal number line. 
 
 
Indicate numbers getting larger upwards and smaller downwards on a 
horizontal number line. 
 

numbers. 
 
 
► Every number on a number line has a unique position. 
► Once I have placed 2 numbers on a number line, every other number can only 

be in 1 place. 
► If I place 5 here and 2 here, 3 can only be here. 

 
► 6 cannot be any where else except here. 
► Where will 10 go? 
► Where will 8 go? 
► Is there only 1 possible position? 
► That is a powerful aspect of number lines. 
 
► Number lines can be horizontal or vertical. 
► We know that numbers get larger as we move to the right on a horizontal 

number line. 
► And we know that numbers get smaller as we move to the left on a horizontal 

number line. 
► In which direction do numbers get larger on a vertical number line? 
► Do numbers get larger on a vertical number line as we move upwards? 
► In which direction do numbers get smaller on a vertical number line? 
► Do numbers get smaller on a vertical number line as we move downwards? 
 
► Today we’re going to investigate how we can place these two number lines 

together to make a Cartesian plane to describe position in 2 dimensions. 

Alearningplace.com.au Relationalmathematics.com.au

https://alearningplace.com.au/
http://relationalmathematics.com.au/


6 
 

 
 
 
 

Place the number lines together, 
crossing at zero, to create a Cartesian 
plane, for example, 
 
 
Record, for example, Cartesian plane 

Record, for example, Rene Descartes 

 

 
 

 

Display the Cartesian plane only goes 
in 2 of the 3 dimensions – left to right, 
and front to back (on a desk) or left to 
right, and up and down (on a board), for 
example, 
 
 
 
 
 
 

► How could we place the two number lines together? 
► At which number do you think we could make the number lines meet? 
► Let's make the two number lines superimpose at the zeros. 
► When we cross 2 number lines like this, it is called a Cartesian plane. 
► It is named after the mathematician named Rene Descartes (pronounced day-

cart) who created it. 
► It is called a Cartesian plane, because in maths a plane is flat. 
 

 

► If a Cartesian plane is flat, how many dimensions does it have? 
► Does the Cartesian plane go left to right? 
► Does the Cartesian plane go front to back? 
► Does the Cartesian plane only go in 2 of the 3 directions? 
► Does the Cartesian plane have 2 dimensions?  
 
 
 
 
 
 
 
 
► Because we have 2 number lines, let’s give each number line a name so we 

don’t have to keep calling them ‘vertical’ and ‘horizontal’. 
► Let’s call the horizontal number line ‘x’. 
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Label the horizontal number line ‘x’ 
and the vertical number line ‘y’, for 
example, 
 
 
 
 

 

 

 
Refer to the unique positions of 3, 6, 10, 8 and other numbers on 1 number line, for 
example, 
 

  2       3                 5    6              8 
 
 
 
 

 

Display the alpha-numeric grid map,  
for example, 
 
 
 
Display a grid on the  

► And let’s call the vertical number line ‘y’. 
► Just like in graphs, we’ll call each of these lines an axis. 
► We know that an axis is just a straight line that is a boundary. 
► So we have an x axis. 
► And we have a y axis. 
 
 

 
 

► 1 number line allows us to find positions in 1 dimension – from left to right, or up 
and down. 

► If we know where 2 numbers are on a number line, we can locate every other 
number on that line.  

► If 1 number line allows us to find positions in 1 dimension, in how many 
dimensions will 2 number lines allow us to find positions?  

► Will 2 number lines allow us to find positions in 2 dimensions? Let’s investigate! 
 
► When we investigated places on a grid map, we placed the alpha-numeric 

references around the outside of the map. 
► This is great if we know the boundaries of the area. 
 

 

 

 

► But what if we want to map an area with no boundaries, like space?  
► Could we place the x axis and the y axis in the centre of the grid? 
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Cartesian plane,  
for example, 
 
 
 
 
 
 
 

 

 

Cover all quadrants except for quadrant 1, for example, 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

► Does this look a little like the grid map we used before? 
► Does it have numbers in both directions instead of letters in one direction and 

numbers on the other?  
► Could we plot positions on this grid? Let’s investigate! 
 
 
 
 

 
 
► Let's use the same system as we used to describe positions on the grid map, to 

describe positions on this Cartesian Plane. 

► Let's start with just one quarter of the Cartesian Plane 
► 1 quarter of the Cartesian Plane is called a quadrant. 
► Quadrant just means quarter of a shape. 
► Let’s call this quadrant, quadrant 1. 
► Does this look a little like our alpha-numeric grid map? 
► On an alpha-numeric grid map, the numbers and letters name the rows and 

columns. 
► On a Cartesian plane, the numbers on the x and y axes name the grid lines. 
► This means we can name exact positions 
► When we name the coordinates for a position, we always name the horizontal 

coordinate first, then the vertical coordinate. 
► There is no mathematical reason for this. It’s just a convention that everyone 
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Record, for example, (1, 2) 
 
Place a dot on (1, 2), for example,  
 
 
 
 
 
 
 
Have children point in the air, identifying that this would make a dot. 
 
Record, for example, (1, 2), (1, 4), (3, 4)  
and (3, 2) 
Place a point on (1, 2), (1, 4), (3, 4)  
and (3, 2), for example,  
 
 
 
 
 
Draw lines to join the points,  

agrees on so that we can all read one another’s grids. 
► So the coordinates (1, 2) means in line with 1 on the x axis, and in line with 2 on 

the y axis. 
► Where would position (1, 2) be? 
► Will we go to 1 on the x axis and then up to 2 on the y axis? 
► Let's place a dot at coordinate (1, 2). 
 
 
 
 
► This position is called a ‘point’ on the Cartesian plane. 
► A point is just the word people used to use for dot. 
► When you point in the air, are you making a dot? 
► Just like a decimal point is just a dot. 
► If we invented the Cartesian plane today, we’d call them dots. 
► Let’s plot these positions in quadrant 1 on the Cartesian plane. 
► Let's place a point at (1, 4). 
► Will we go to 1 on the x axis and then up to 4 on the y axis? 
► Let's place a point at (3, 4). 
► Will we go to 3 on the x axis and then up to 4 on the y axis? 
► Let's place a point at (3, 2). 
► Will we go to 3 on the x axis and then up to 2 on the y axis? 
► Could we draw lines to join these points?  
► What shape will we make? 
► Will we make a square? 
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for example,  
 
 
Record, for example,  
quadrant 1: 
x coordinates are positive 
y coordinates are positive 
 
 
 
Allow children time now to engage in guided and independent investigation of 
plotting points in quadrant 1 of their Cartesian plane, then joining the points to 
create shapes. 
 
 
 
Display quadrant 2, for example, 
 
Record, for example,  
quadrant 2: 
x coordinates are negative 
y coordinates are positive 
 
 
 
Record, for example, (-1, 2) 

 
► How could we describe the coordinates in quadrant 1? 
► Are the x coordinates positive or negative numbers? 
► Are the x coordinates positive numbers? 
► Are the y coordinates positive or negative numbers? 
► Are the y coordinates positive numbers? 
► In quadrant 1, are both x and y coordinates positive numbers? 

 
 
 
 

► Let's investigate the coordinates of points in the other quadrants on the 
Cartesian Plane 

► This quadrant is quadrant 2. 
► Let's name the coordinates for a point by naming the x coordinate first, then the 

y coordinate. 
► Is the x coordinate positive or negative? 
► Is the x coordinate negative in quadrant 2? 
► Is the y coordinate positive or negative? 
► Is the y coordinate positive in quadrant 2? 
 

 

► Where would point (-1, 2) be? 
► Will we go to -1 on the x axis and up to 2 on the y axis? 
► Let's place a point at (-1, 2). 
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Place a point on (-1, 2), for example,  
 
 

 
 
Record, for example, (-1, 2), (-5, 2), (-3, 4)  
Place a point on (-1, 2) (-5, 2) (-3, 4),  
for example,  
 
 
 
 
 
 
 
 
Draw lines to join the points, for example, 
 
 
 
 
Allow children time now to engage in guided and 
independent investigation of plotting points in quadrant 
2 of their Cartesian plane, then joining the points to 
create shapes. 
 
 
 

 
 
 

 
► Let’s plot these positions in quadrant 2 on the Cartesian plane. 

► Let's place a point at (-5, 2). 
► Will we go to -5 on the x axis and up to 2 on the y axis? 

► Let's place a point at (-3, 4). 
► Will we go to -3 on the x axis and up to 4 on the y axis? 
 
 
 
 
► Could we draw lines to join these points?  
► What shape will we make? 
► Will we make a triangle? 

 
 
 

 
► Let's investigate the coordinates of points in the other quadrants on the 

Cartesian Plane 
► This quadrant is quadrant 3. 
► Let's name the coordinates for a point by naming the x coordinate first, then the 

y coordinate. 
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Point to quadrant 3, for example,  
 
Record, for example,  
quadrant 3: 
x coordinates are negative 
y coordinates are negative 
 
 
 

Record, for example, (-1, -2) 
Place a point at (-1, -2), for example,  
 
 
 
 
Record, for example, (-1, -2) (-2, -1) (-3, -1) (-4, -2) (-4, -3) (-3, -4)  
(-2, -4) (-1, -3) 
 
Place a point at (-1, -2) (-2, -1) (-3, -1)  
(-4, -2) (-4, -3) (-3, -4) (-2, -4) (-1, -3) 
for example,  
 
 
 
 
 

► Is the x coordinate positive or negative? 
► Is the x coordinate negative in quadrant 3? 
► Is the y coordinate positive or negative? 
► Is the y coordinate negative in quadrant 3? 

 
► Where would point (-1, -2) be? 
► Will we go to -1 on the x axis and down to -2 on the y axis? 
► Let's place a point at (-1, -2). 
 

 
► Let’s plot these positions in quadrant 3 on the Cartesian plane. 
► Let's place a point at (-2, -1).  
► Will we go to -2 on the x axis and down to -1 on the y axis? 

► Let's place a point at (-3, -1). 
► Will we go to -3 on the x axis and down to -1 on the y axis? 

► Let's place a point at (-4, -2). 
► Will we go to -4 on the x axis and down to -2 on the y axis? 

► Let's place a point at (-4, -3). 
► Will we go to -4 on the x axis and down to -3 on the y axis? 
► Let's place a point at  (-3, -4). 
► Will we go to -3 on the x axis and down to -4 on the y axis? 

► Let's place a point at (-2, -4). 
► Will we go to -2 on the x axis and down to -4 on the y axis? 
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Draw lines to join the points,  
for example, 
 
 
 
 
 
 
Allow children time now to engage in guided and independent investigation of 
plotting points in quadrant 3 of their Cartesian plane, then joining the points to 
create shapes. 
 
Point to quadrant 4, for example,  
 
 
Record, for example,  
quadrant 4: 
x coordinates are positive 
y coordinates are negative 
Record, for example, (1, -1) 

► Let's place a point at (-1, -3). 
► Will we go to -1 on the x axis and down to -3 on the y axis? 
 
► Could we draw lines to join these points?  
► What shape will we make? 
► Will we make an octagon? 
 
 
 
 
 
► Let's investigate the coordinates of points in the other quadrants on the 

Cartesian Plane 
► This quadrant is quadrant 4. 

► Let's name the coordinates for a point by naming the x coordinate first, then the 
y coordinate. 

► Is the x coordinate positive or negative? 
► Is the x coordinate positive in quadrant 4? 
► Is the y coordinate positive or negative? 
► Is the y coordinate negative in quadrant 4? 
► Where would point (1, -1) be? 
► Will we go to 1 on the x axis and down to -1 on the y axis? 
► Let's place a point at (1, -1). 
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Place a point at (1, -1), for example,  
 
 
 
 
Record, for example, (1, -1) (1, -4) (3, -4)  
Place a point at (1, -1) (1, -4) (3, -4),  
for example,  
 
 
 
 
Draw lines to join the points,  
for example, 
 
 
 
 
 
 
 
Allow children time now to engage in guided and independent investigation of 
plotting points in quadrant 4 of their Cartesian plane, then joining the points to 
create shapes. 
 
 
Record, for example, (2, 3) (-3, 1) (-2, -3) (2, -2) 

 
► Let’s plot these positions in quadrant 4 on the Cartesian plane. 
► Let's place a point at (1, -4). 
► Will we go to 1 on the x axis and down to -4 on the y axis? 

► Let's place a point at (3, -4). 
► Will we go to 3 on the x axis and down to -4 on the y axis? 
 

 

 

► Could we draw lines to join these points?  
► What shape will we make? 
► Will we make a right-angled triangle? 

 
 
 
 
 
 

 

 
► Let's investigate plotting points in all quadrants to create a shape. 

► Let's name the coordinates for a point by naming the x coordinate first, then the 
y coordinate. 

► Let's place a point at (2, 3) 
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Place a point at  
(2, 3) (-3, 1) (-2, -3) (2, -2), 
for example, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

► In which quadrant will the point (2, 3) be? 
► Will we go to 2 on the x axis and up to 3 on the y axis? 
► Is point (2, 3) in quadrant 1? 
► Are both the x and the y coordinates positive in quadrant 1? 

 
► Let's place a point at (-3, 1). 
► Will we go to -3 on the x axis and up to 1 on the y axis? 
► Is point (-3, 1) in quadrant 2? 
► Is the x coordinate negative and the y coordinate positive in quadrant 2? 

► Let's place a point at (-2, -3). 
► In which quadrant will point (-2, -3) be? 
► Will we go to -2 on the x axis and down to -3 on the y axis? 
► Is point (-2, -3) in quadrant 3? 
► Are both the x coordinate and the y coordinate negative in quadrant 3? 

► Let's place a point at (2, -2). 
► In which quadrant will point (2, -2) be? 
► Will we go to 2 on the x axis and down to -2 on the y axis? 
► Is point (2, -2) in quadrant 4? 
► Is the x coordinate positive and the y coordinate negative in quadrant 4? 

► Could we draw lines to join these points?  
► What shape will we make? 
► Will we make a quadrilateral? 
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Draw lines to join the points, for 
example, 
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grid (back) 
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