
	  

	  

	  

  

The	  sequence	  of	  lessons	  provides	  
students	  with	  the	  opportunity	  to	  see	  
mathematical	  connections	  between	  

coordinates	  and	  rules	  –	  the	  task	  engages	  
students	  in	  finding	  rules	  for	  sets	  of	  
coordinates	  that	  lie	  on	  straight	  lines.	  
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TASK DESIGN IDEA 

The task involves pairs of students playing a simple game called ‘Four in 
a Row’. Using a pair of dice and squared paper, students take it in turns 
to throw the dice and mark the number on each die as a coordinate on 
the squared paper.  

For example, student A might get 1 on the blue die and 3 on the yellow 
die, thus plotting (1, 3); another students B gets 4 on the blue die and 2 
on the yellow die, thus plotting (4, 2). 

The first to get four points in line wins! 

 

 

 

 

 

 

 

 

 

 

 

 

 

Alternatively, the teacher might decide not to use the dice and ask 
students to fill in the grid with points until they join four in a line. 

 

 

TASK DESIGN PRINCIPLES 

The design of the lessons is based on the following principles: 

• Presenting hands-on experiences 
• Involving students in collaborative decision making processes 
• Supporting learning through exploration and communication 
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THE LESSON PLAN 

The detailed lesson plan presented in the next pages includes the 
mathematical goals, the mathematical content objectives, the 
mathematical processes, the assessment indicators, the suggested 
lesson structure, the lesson time, the resource materials needed, the task 
worksheets, the suggested open-ended questions that the teacher may 
use, samples of students’ work, suggested classroom exercises and 
possible homework tasks. 

The lesson plan also includes reference to students’ worksheets 
(presented in a separate pdf document) that the teacher will need to print 
for each individual student. 

 

 

MATHEMATICAL GOALS 

This task is intended to help you assess how well students can relate 
coordinates to lines and equations of straight lines. 

The follow-up lessons would be useful for students to delve deeper into 
the relationship between the x and y coordinates of a set of point and 
how equations of straight-line graphs relate to a particular set of points. 

 
 

MATHEMATICAL OBJECTIVES 

The lessons arising from this task might correspond to the following 
Mathematics Curriculum Units teaching objectives: 

Draw straight-line graphs from a set of ordered pairs including lines parallel to the 
x and y axes 

Write an equation of a straight line from the relationship between x and y 
coordinates (given the line graph or coordinates) and verify where a line passes 
through a point 

Write down the coordinates of a set of points given the equation of a straight line, 
restricting the equation of the form y = mx + c or equivalent where m and c are 
integers (excluding the use of tables to plot graphs) 
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MATHEMATICAL PROCESSES 

This task is intended to help you assess how well students can: 

• Visualise 
• Observe systematically 
• Control variables 
• Discover relationships 

 
 

ASSESSMENT 

The ‘FR Practice’ provides assessment questions that support the 
teacher in assessing what students have learned and in identifying areas 
that still need improvement. 

The assessment questions, included in the sheets, target the teaching 
objectives outline above. 

 

 

THE SUGGESTED LESSON STRUCTURE 

The lessons embedded within this task are planned as follows: 

• The teacher engages students in a mental starter to assess students’ 
knowledge of coordinates. 

• The teacher then presents the task, divides students into small-groups 
and then gives out the necessary worksheets and resources. 

• During the whole-class presentations, each group presents and 
communicates their work to the whole-class. 

• In the follow-up lesson, the teacher elicits examples from the work 
done in the previous lesson to extend work on straight-line graphs and 
equations. 
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SUGGESTED LESSON TIME 

The table below shows the teaching times required in implementing each 
phase of this task. The suggested times are approximate as they depend 
on the needs of your students. 

For completion of the task and the follow-up activity, two 40-minute 
lesson periods will be needed. 

1 

Pre-task assessment 5 

Task presentation 5 

Small-group work 15 

Whole-class presentation 15 

2 
Continuing the Final Discussion 
Line, Coordinates and Relationships 

40 

3 Line, Coordinates and Relationships 40 

4 Problem – Investigating graphs 40 

5 Drawing graphs 40 

 

 

RESOURCE MATERIALS NEEDED 

For the task lessons that follow, each group of students will need to 
have: 

• Squared paper 
• Pairs of dice (different colour) 
• ‘FR Practice’  
• ‘Show me’ mini-white boards 
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PRE-TASK ASSESSMENT 5 min 

On the interactive board, project a 10 by 10 grid drawn on squared paper 
as the one shown below. 

 

 

 

 

 

 

 

 

 
Ask students to use their ‘Show-me’ boards to write down the 
coordinates of A, B, C and D. 
Then, show students a couple of points and ask them to come out and 
plot the points. 

 

 

TASK PRESENTATION 5 min 

Using squared paper, demonstrate how to draw a grid with axes that go 
from 0 to 6 – for the tasks, students would need to prepare a couple of 
these. Provide students with two dice – let’s say a blue and a yellow dice. 
Label the axis as follows: the x-axis ‘number on the blue die’ and the y-
axis ‘number on the yellow die’. 
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Ask students to work in pairs. For each throw of the dice, points are 
plotted on the grid – each student using a different coloured pen. Next, 
the student who manages to score four points in a row is asked to draw a 
line through the points. Finally, the aim of the task is for students to try 
to find a relationship between the set of points. For example, the number 
x is two more than the number y. 

Notes: 
• Remind students that each group will be asked to present their work 

in the final whole-class presentation. 
 
 

CLASSROOM ORGANISATION 

For this activity, students should work in pairs. 

The diagram below shows the class organisation suggested. 
It is important to have a well-organised set-up that facilitates your way 
around the groups. 
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SMALL-GROUP WORK 15 min 

Before students start working: 

• Ask students to practice the game a number of times 
• Emphasise that the activity should be finished in 15 minutes 
• Ask students to write down the coordinates of the points for the 

winning lines 

During the small-group activity: 

• Your role is to see that students are following the rules of the 
game 

• It is very important to be selective upon the types of questions that 
you choose to ask your students. 

• The suggestion is to ask questions that challenge students’ 
thinking – thus you would be in a better position to assess 
students’ understanding 

 
 

SUGGESTED OPEN QUESTIONS 

The following questions will help you to assess students’ work and 
possibly uncover their mathematical problems: 

 

 

 

 

 

 

 

 

 

 

 

 

PLENARY – WHOLE-CLASS PRESENTATION 10 min 

Students take turns to present their set of points on a grid displayed on 
the interactive board. The other students are encouraged to come up 
with a rule satisfying the set of points presented on the grid (see follow-
up lesson 1 below). 

What other 
points do you 

need to win the 
game?	   Can you give 

me possible 
winning throws 

for that line? 

Is it difficult or 
easy to get the 

points you 
need? Why?	  

Can you think of 
a winning rule 
for that line? 

What is it?	  
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FOLLOW-UP LESSON 40 min 
LINES, COORDINATES AND RELATIONSHIPS 

In the follow-up lesson, the teacher may provide different sets of plotted 
points and sets of equations that students need to match. Students can 
be asked to explain why the rule/equation fits the given set of points. 
Starting with simple rules or equations, the teacher may wish to 
challenge students into verifying whether a given point fits an equation. 

 

 

 
LINES, COORDINATES AND RELATIONSHIPS 

Students present a line and write down the coordinates of the points. 

For example:  

(1, 2),  (2, 3), (4, 5) and (5, 6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Main Lesson Objectives: 

Write an equation of a straight line from the relationship between the x and y coordinates 
(given the line graph or coordinates).	  
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Encourage students to use their ‘show-me’ boards.  

Allow sometime for students to think and present their ideas.	   

 

 

 

 

 
Students might come up with the following equations: 

 

 

 

 

 

 

 
TEACHING POINT 

Use the above rules and discuss with students to explore whether they all 
represent the same relationship.  

This would involve  

! Working with subject of the formula – taking one rule and making 
either x or y subject, or 

! Substituting a value of x and finding y or vice-versa 
 

𝑥 + 1 = 𝑦	   𝑦 − 1 = 𝑥	   𝑦 − 𝑥 = 1	  

What can you say about 
the relationship between 
the x and y coordinates?	  

Show me the rule 
that satisfies this set 

of points?	  

What if you add 
them up or subtract 

them?	  

Are these equations 
the same?	  
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Students present another line and write down the coordinates of the points. 

For example: (1, 1),  (2, 2), (4, 4) and (6, 6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Encourage students to use their ‘show-me’ boards.  
Allow sometime for students to think and present their ideas.	  	  
Write down students’ responses on the board – even the ones which are 
incorrect. 
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What can you say about 
the relationship between 
the x and y coordinates?	  

Show me the rule 
that satisfies this set 

of points?	  

Which of these rules fit 
the points on the line 
and which do not?	  
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Possible rules students might come up with: 

 

 

 

 

 

 
TEACHING POINT 

Use the above rules and discuss with students to explore whether they all 
represent the same relationship.  

This would involve  

! Working with subject of the formula – taking one rule and making 
either x or y subject, or 

! Substituting a value of x and finding y or vice-versa 

 

You might be surprised that students are able to come up with this range of 
representations. As pointed out, you might take this opportunity to explore 
that all these rules show the same representation by making either x or y 
subject of the formula. It is also a good opportunity to use students’ 
responses to move to the next objective, that is, verifying whether a line 
passes through a given point (see below). 

 

 
CLASSWORK AND HOMEWORK 

You can provide students with questions from the ‘FR Practice’ sheeets or 
from the textbook. 

 

𝑥 − 𝑦 = 0	   𝑦 − 𝑥 = 0	  
𝑥
𝑦
= 1	  

𝑦
𝑥
= 1	   𝑥 = 𝑦	  

Are these equations 
the same?	  
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CLASS CORRECTION OF HOMEWORK 

Encourage students to come up to the board to explain their work. 

Involve the others to correct mistakes and reach agreed upon decisions 
regarding working and correct answers. 
 
This type of class correction is certainly more time consuming compared to 
the traditional teacher-led correction – where teacher provides answers 
and method/s upon request. Yet, the time consumed is time invested in 
helping students to become more responsible and autonomous learners. 

 
Plan time to provide students, working in pairs, with the following additional 
extension problem at the end of the lesson. The work on this problem 
eventually leads students to what is to be done in the next lesson. 

If you do not manage, then use this question as the next lesson starter. 
 
PROBLEM 

John and Mary discovered that the points (1, 1), (2, 3), (3, 5), (4, 7) lie on 
straight line.  

Mary said: ‘I guess the point (5, 9) would also be on this line’ 

a) Is she right? Why? 

John replied: ‘If we double the x value, we will then get the y coordinate!’ 

b) Mary does not agree. Why? 

c) Can you suggest the rule here? Write it in words first and then try 
to write it as a formula. 

d) Taking x from –5 to 5 and y from –11 to 11, plot the given points 
(1, 1), (2, 3), (3, 5), (4, 7) and join them to form a straight line. 

e) Extend the line downwards. 

f) Underline the points that lie on the line and mark them on your 
graph. 

(–5, –10) (–4, –9) (–2, –5) (0, 0) 

(–4, –7) (–2.5, –6) (0, –1) (–3, –7) 
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DRAWING GRAPHS 

While working on the problem, students may possibly get stuck at different 
phases. You may find the following hints helpful to support students. 
 

Students’ Difficulty Teacher Assistance 

Do not know whether the 
point (5, 9) lies on the line 

Have a look at the given points.  
Can you note anything in particular? 

Do not know why Mary might 
be right 

How would you tell that the point lies on the line 
with the rest of the other points? 

And so what would the next point be? (?, ?) 

Not sure which is x and which 
is the y coordinate 

Think about the four in a row game. 
Which numbers were x and which were y? 

Do not understand the John’s 
statement 

Read the John’s statement again and try some 
numbers 

Have a problem writing down 
a rule in words 

Tell me what happens to x = 3 so that y becomes 
5 or to x = 4 for y to become 7 

Have a problem writing down 
the rule into an equation  

Imagine 3 is x, what would you do to it to get 5? 

Imagine 4 is now x, what would you do to x to 
get 7? 

Do not know how to draw the 
x-axis from –5 to 5 and the y-
axis from –11 to 11 

Draw the x-axis from 0 to 5 and the y-axis from 
0 to 11 

What can you do so that x goes below 0? 

Can you do the same for y to go below 0? 

Interchanges the x and the y 
coordinates when plotting 

Read the coordinates of the point plotted. Which 
coordinate should we start from? 

Do not understand the phrase 
‘Extend the line downwards’ 

Which way can the line be lenghtened and still 
remain in a straight line? 

Have a problem with 
identifying points on the line 

What would you do with the point (–5, –10) to see 
if it lies on this line? 

Main Lesson Objectives: 

Draw straight-line graphs from a set of ordered pairs including lines parallel to the axes 

Write down the coordinates of a set of points given the equation of a straight line, 
restricting the equation to the form y = mx + c where m and c are integers	  
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QUESTIONS – DRAWING GRAPHS 

1. Match the following sets of points to the equation of the line. 

 

 

 

 

 

 

 

 

2. Taking the x-axis from 0 to 10 and the y-axis from 0 to 15, plot the 
following set of points: 

a) (0, 2), (1, 3), (2, 4), (4, 6) and (10, 12) 

b) (1, 8), (2, 7), (4, 4), (6, 3) and (8, 1) 
 

3. For each of the following equations, state whethet the given point is 
on the line and then add another point that lies on the line. 

 

EQUATION IS THIS POINT ON THE LINE? 
GIVE A POINT THAT 

LIES ON THE LINE 

𝒚 = 𝟑𝒙  (5, 15) YES NO (        ,        ) 

𝒚 = 𝒙 − 𝟏  (2, 3) YES NO (        ,        ) 

𝒙 = 𝟐  (2, 10) YES NO (        ,        ) 

𝒚 − 𝒙 = 𝟎  (5, 5) YES NO (        ,        ) 

𝒚 =   −𝟔  (–6, 7) YES NO (        ,        ) 

 

𝑦 = 3	  

𝑥 = 0	  

	  𝑥 +   𝑦 = 9	  

𝑦 = 2𝑥 − 1	  

𝑦 − 2 = 𝑥	  

(0, –1), (1, 1), (2, 3), (4, 7), (10, 19) 

(0, 3), (1, 3), (2, 3), (4, 3), (10, 3) 

(0, 2), (1, 3), (2, 4), (4, 6), (10, 12) 

(0, –9), (0, 1), (0, 3), (0, 7), (0, 15) 

(–2, 11), (0, 9), (2, 7), (4, 5), (10, –1) 


