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PROCEDURE
Mental/Oral Starters 

The teacher holds up work cards for students for them to answer displayed questions in groups. 
The group to supply the most correct answers after a specified time will be the winning group. 
Sample of work cards
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Main Activity
zz Students will remain in groups. Each group will be given the different graphs below to 

observe and discuss. Each group will be given a sheet of paper (Sheet 1) labelled ‘First 
Information’ and will be asked to write as many points as they can with regard to the graphs 
given. This will include similarities and differences among the graphs and information that 
can be gained from the graphs. 

zz Pupils will then be given another sheet of paper (Sheet 2) titled ‘Guided Information’ for them 
to answer the guided questions.

zz Guided Questions

o	 What is the purpose of the graphs? 

o	 Which grade consumed the least amount of ice cream?

o	 Can you identify the graphs by their names? Write the names of the graphs given (e.g. line 
graph, bar graph, etc.)

o	 Which graph gives the information more readily? Give reasons for your answer.

o	 How does Graph 1 differ from Graph 2? 

o	 How much more ice cream did Grade 4 consume than Grade 6?

o	 Which grade consumed the most ice cream?

o	 What is the total number of ice cream cones consumed by all three grades?

	 (Teacher will collect Sheet 2 and sign off at the end of students’ final point)

zz The four graphs below will be displayed for students to identify by name. The advantages and 
disadvantages of each graph will be discussed. Information represented will be discussed as 
well as the appropriateness of graphs used (giving reasons). 

Graph 1 
Ice cream consumed by students of Grades 4, 5, and 6 at Moore Primary School
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Graph 2
Ice cream consumed by students of Grades 4, 5, and 6 at Moore Primary School

                   

Graph 3
Ice cream consumed by students of Grades 4, 5, and 6 at Moore Primary School

                              

        

Graph 4
Ice cream consumed by students of Grades 4, 5, and 6 at Moore Primary School
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zz Student groups will share with each other by reading the information on Sheets 1 and 2 (First 	
Information/ Information). The class will engage in the necessary calculations and observations 
in order to verify the information supplied.

zz Pupils will tell various places where they have seen the different graphs being used and their 
purposes.

PLENARY
Each group will make 2 points that they learned from the lesson. 

ASSESSMENT
Students will be placed in 3 groups.  Each group will be given a scenario to select, and will present 
the information on the appropriate graph. 

1.	 Number of students who were late for school each day
Monday	 5
Tuesday	 8
Wednesday	 13
Thursday	 7
Friday	 9

	
2.	 Company’s profit for 6 months (January–June 2010)

Jan.	 $40,000		A  pril	 $30,000
Feb. 	 $60, 000		M  ay 	 $50,000
March	 $50,000		  June	 $70,000

3.	 School population (Grades 1–6)
Grade 1: 35 students		  Grade 4: 30 students
Grade 2: 40 students		  Grade 5: 35 students
Grade 3: 45 students		  Grade 6: 30 students

Group members will present their graphs (which will include reading information from the graph 
and stating why that type of graph was considered appropriate as well as the challenges they 
would encounter if the other two options were used). 
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LESSON 10 ❍ USING DATA TO MAKE PREDICTIONS AND INFERENCES  
GRADE LEVEL:   Grade 6

DURATION:   1 hour

SPECIFIC OBJECTIVES

At the end of lesson, students should be able to:
 y collect data using experiments and/or interviews
 y analyse data and make at least 2 inferences and draw conclusions based on data 

 collected and activity done in class

PREREQUISITE KNOWLEDGE
Pupils should already: 
a) be able to read and interpret information on tables and graphs
b) have knowledge of money and decimals

MATERIALS/MANIPULATIVES
Children’s Own newspaper, worksheets with tables, cartoon 

CONTENT OUTLINE 
Statistics is a very helpful research tool that enables researchers to gather enough data to 
make inferences for business, government decisions and even personal choices. for example, 
statistics may be used to determine if a new product is doing well, which new products or 
services are needed, or even if a drug or treatment has had any positive eff ect. 

PROCEDURE
Mental/Oral Starters 

 z Teacher presents a cartoon to students on statistics
 involving making predictions.

 z What information can you get from the cartoon?
 z Is it possible to predict a win? explain.
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Main Activity

zz Discuss the use of statistics as a tool used to make predictions or draw conclusions in our 
everyday lives:
o	 Is it possible to observe data on graphs and make predictions? Explain.

o	 Talk about some simple predictions (introduce other synonyms for predict) that we can 
make –about weather, exam results, etc. – in our daily activities, based on collected data. 

o	 Students give examples of using statistics to make inferences – for example, the number of 
students who buy lunch at the canteen in a given week. 

o	 Review key words such as data, survey, population, sample.

Task 

zz Students will be told that a jewellery store owner wants to use fancy letters as the design for 
pendants. He has asked the class to help him carry out the survey. The teacher will mount on 
the board a pre-prepared chart with students’ names and initials (sample shown below).

Students’ names Initial – Christian name Initial – Surname Initial preferred for pendant

Joe Black J B

Peter Carter P C

Jennifer Clarke J C

zz The teacher will poll students to determine which initial they prefer for the pendant and use 
the result to complete the table.

zz Which initial is the most common for Christian names – vowels or consonants? ____________

zz Which is the most common for surnames – vowels or consonants? _______________

zz Which is more preferred for the pendant: first letter of Christian name or first letter of 
surname? ___________________ 

zz Is there a letter of the alphabet that was not used? ___________________
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zz From the data you have gathered, complete the following table:

Title: Preferred Letters for Pendants

Preferred letter for pendant Number of students

Vowels

Consonants

What advice could you give this businesspeson about making pendants and their selling price? 

Explain  __________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

PLENARY 
Write a letter telling your best friend how studying data can be useful in our daily lives.

Assessment 
Discuss findings from students’ research on the task above. 
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ENRICHMENT ACTIVITY 
Students will be given the following table for analysis and discussion:

Title: Gasoline Prices at a Major Gas Station Kingston, 2000–2010

Year Price  per litre (L) of Gasoline

2000 $56

2001 $58

2002 $61

2003 $66

2004 $67

2005 $67.50

2006 $71

2007 $76

2008 $83.50

2009 $98

2010 $105

Task

zz Analyse the data in the table. Draw one conclusion from the data.       
zz Based on your conclusion, can you make a prediction about the future price of the gasoline? 
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ALGEBRA
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LESSON 01 ❍ IDENTIFYING ADDENDS IN ADDITION PROBLEMS
GRADE LEVEL:  Grade 2 
DURATION:   1 hour 

SPECIFIC OBJECTIVES
By the end of the lesson, students will be able to: 

 y supply the missing addend or sum in an addition sentence
 y use the inverse relationship between addition and subtraction

PREREQUISITE KNOWLEDGE
Students should already be able: 
a) to count from 1 to at least 20
b) to solve problems which involve the use of addition and subtraction 
 
MATERIALS/MANIPULATIVES 
Counters, counting-on frames (see template under Main Activity below), blue and red crayons/
markers, 2-sided number cards (with a diff erent single digit number written on each side) 

CONTENT OUTLINE
If either the addend or sum in an addition sentence, such as 6 + 2 = 8, is 
missing we can determine its value by using algebra. additionally, if we 
know that 6 + 2 = 8, then we can supply the missing number in either of 
the two number sentences below:     
 8 – 2 = __            
 8 – 6 = __
a variable is any symbol, representing a number as yet unknown. 

PROCEDURE
Mental/Oral Starters

Before the class starts, place about 10 counters in a non-transparent box. This box is going to be 
called a “magic-box”. The teacher starts with the magic box on the table and explains to students 
that a magic box changes things that are placed inside it. So, if 2 things are placed inside it, then 
more or less than 2 may come out. 
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With students watching, place a few counters in the magic box (ensure that students know the 
number of counters that have been placed in the box) and then after a “flourish”, remove a few 
more counters than were placed in the box. Discuss with students what “magic” the box did to the 
counters – how did it change the number of counters that were placed in the box? 

Ideally, use counters of the same colour and basic design and dimensions. Do this a few more 
times, ensuring that students understand the notion of “more than”, each time model “counting 
on” from what was placed in the box to what was taken out. 

Main Activity

zz Place students in groups of 2 and give each group a set of: 
o	 2-sided number cards (each group getting cards with different numbers, and no more 

than 5 cards)
o	 counting-on frames (one for each number card) 
o	 blue and red markers/crayons (one of each colour)

zz Model how to use the number cards and counting-on frames
o	 by selecting a number card and showing students the smaller of the 2 numbers written on 

the card (for example, 5)
o	 by drawing a large counting-on frame on the board and using the blue marker/chalk to 

colour the first 5 blocks of the counting-on frame

o	 by showing students the larger number written on the other side of the card (for 
example, 8)

o	 by asking students, “What number do you add to 5 to make it 8?”
o	 by counting on from the 5 blocks already shaded, saying “6…7…8”, and pointing to an 

empty block each time
o	 by using the red marker/crayon/chalk to colour the 3 blocks to which you have pointed  

zz Review the equation modelled on the number card/counting-on frame by writing the 
following on the board: 

					     5 + __ = 8
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zz Use the completed counting-on frame to discuss the answer to this and, below it, write  
					     5 + 3 = 8
(Ideally, use the same colours to write the equations as were used to colour the counting-on frame)  

zz Invite students to use their counting-on frames to model their number cards. Instruct them to 
write both the incomplete number sentences as well as the completed ones. 

zz Monitor groups to ensure that they are using their cards correctly and shading their frames. 

zz After the groups are finished with this task, discuss how the frames could be used to show 
subtraction, using the completed frame on the board.       

o	 Count the total number of squares coloured (to get 8) and then count how many are blue 
(to get 5). Write below the frame

			   8 – __ = 5

o	 Count the number of red tiles with students to determine the answer. Write below the 
frame

					     8 – 3 = 5 

o	 Ask students to make up subtraction equations using their completed frames.

PLENARY

Identify a space on the wall of the classroom and ask each group to place one of their completed 
number frames there. Each completed number frame should include both the addition equations 
and the subtraction equations. Discuss the meaning/use of the dash in each number sentence.   
   
ASSESSMENT

Give each student blank number frames and ask them to colour the frames to represent equa-
tions like the example below and write the corresponding subtraction equations.

                 			   2 + __ = 10   and   10 – 2 =___ 
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Counting-on frames
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LESSON 02 ❍ USING ALGEBRA TO DESCRIBE RELATIONSHIPS
GRADE LEVEL:  Grade 3 

DURATION:   1 hour 

SPECIFIC OBJECTIVES

During the lesson, students will: 
y solve “if __then __” examples which associate repeated addition with multiplication –
 for example, “if n = 6,  then  2 × n =___”  
y use simple algebra in problem solving
y use symbols to represent numerals in mathematical sentences

PREREQUISITE KNOWLEDGE
Students should already be able to: 

a) fi nd what the number  n represents when  n replaces an addend, a sum or a product

b) construct simple tables using numbers to represent items 

c) solve problems using information given in a table

MATERIALS/MANIPULATIVES 
Cut-outs of “stick” man and jump rope (template provided below), masking/mounting tape

CONTENT OUTLINE 
Relationships between variables exist when pairs of values are related in the same way as 
other pairs of values. These relationships can be described algebraically by assigning vari-
ables to represent “any quantity” of one variable and writing expressions to describe general 
rules. In this way, algebra can be used to predict values not observed as yet.   

  
PROCEDURE
Mental/Oral Starters 
pre-prepare a set of cards with matching pairs of algebraic addition and multiplication sentences 
– one half of each pair of cards will have a repeated addition sentence (such as a + a + a) and 
its corresponding half will have the equivalent multiplication sentence (3a). Issue these cards 
randomly to the class – give each child one card (or, in a large class, give one card to each pair 
of students). Give students a few minutes to fi nd their partners. you may choose to write related 
words on the back of matching cards to aid students (for example, ‘BUn’ on the back of (3 a ) and 
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‘cheese’ on the back of (a + a + a).  After students have found their partners, discuss the relation-
ship between the number sentences on a matching pair of cards.

Main Activity 
zz Invite volunteers to come to the board and make a model of the two students turning a 

skipping rope. 
zz Models on the board should be created by mounting 2 stick men and one jump rope as 

shown below:

zz Discuss with students the number of persons needed to turn 1 skipping rope. Draw a table on 
the board with column headings "number of ropes"and "number of persons"and complete it 
as follows:

Number of ropes Number of persons

1 2

2

3

4

5

6
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zz Ask another volunteer to come to the board and paste another cut-out of 2 stickmen and a 
jump rope as shown below.

zz Ask students to record this in their tables. Have students continue pasting cut-outs of 
stickmen and ropes until about 5 or 6 ropes (10 or 12 persons) are on the board. Ensure that 
students complete their table as each pair is added.   

zz Arrange students in groups of 5 and without placing more cut-outs on the board, take the 
students through the following tasks:

o	 Complete their table for up to 10 ropes. 

o	 Discuss how students were able to complete their tables – did they add 2 (vertically) or did 
they multiply by 2 (horizontally)? Ensure that all the tables have been completed correctly, 
as below.

Number of Ropes Number of Persons

1 2

2 4

3 6

4 8

5 10

6 12

7 14

8 16

9 18

10 20
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o	 Ask students to describe the relationship between the number of ropes and the number 
of students; allow them to use full sentences if they choose – do not insist on n sentences. 
Ask questions (as necessary) such as:

yy Do you see a relationship between the 1 and the 2, the 2 and the 4, the 3 and the 6 
and so on? 

yy If I know how many ropes there are, what do I do to know how many persons are 
turning them? 

yy How many persons does it take to turn one rope? For each new rope how, many more 
persons are needed? 

zz Working with the model on the board, have students use repeated addition to show that 		
	 3 ropes need 2 + 2 + 2 persons. Discuss ways in which this can be written. Guide students into 	
	 using 3 × 2 as a way of writing the repeated addition problem. 

zz Repeat this for 4, 5 and 6 ropes, if necessary. To further guide students into seeing the 		
	 relationship between ropes and number of persons, you may summarise for students by 		
	 writing 

0 	 If 3 ropes are used then 2 ×  3 persons  will be needed

0 	 4 ropes need 2 × 4 persons

0 	 5 ropes need 2 × 5 persons

0 	 6 ropes need 2 × 6 persons 

zz Now, ask students to say how many persons will be needed when there are  n number of 		
	 ropes (you can revert to the format: n ropes need ___ × ___ persons).

zz Finally, discuss the solution to the question: “How many persons are needed to turn 18 skipping 	
	 ropes?” Model the following solution for students: 

If n = 18, then 2n = 2 × 18 = 36

Therefore, 36 persons are needed to turn 18 skipping ropes

zz Ask students to tell you how many persons are needed if number of ropes (n) = 
o	 20
o	 28
o	 35 

PLENARY 

Discuss the table of results that students would have obtained so far. Explore and resolve any 
questions that students observe about patterns in the table. For example, discuss the fact that 
there are only even numbers in the second column. 
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ASSESSMENT 
Suppose a “jumper” was added to each skipping activity as shown below.  
                         

i.	 What would be the relationship between the number of ropes and the number of 
persons?

ii.	 How many persons would be needed if there were 19 skipping ropes?   
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Stickmen/Jump Rope – Template
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LESSON 03 ❍ N-SENTENCES
GRADE LEVEL:  Grade 3
DURATION:   1 hour

SPECIFIC OBJECTIVES

By the end of the lesson, students will be able: 
y to fi nd what the number n represents when n replaces an addend, a sum or a product    

PREREQUISITE KNOWLEDGE 
Students should already have: 
a) an understanding of the four basic operations
b) an understanding of the role of the equal sign
c) an understanding of the unit of weight

MATERIALS/MANIPULATIVES
Balance scale, algebra work card, unlabelled weights, labelled weights (100g, 200g, etc.) and cards 
with equations

CONTENT OUTLINE
Variables are symbols that take the place of numbers. They are used to represent quantities 
or values that vary or change. algebra allows for patterns to be recognized, extended and 
generalized. for example, the generalization that a + b = b + a tells us that 83 + 27 = 27 + 83 
without computing the sums on each side.

PROCEDURE  
Mental/Oral Starters

ask 12 volunteers to stand in front of the class. Give each volunteer a single-digit number on a 
card. Instruct students to organize themselves into groups of 3 such that each group has a true 
addition or subtraction number sentence. allow the rest of the class to judge whether the num-
ber sentences are correct. Could students be reorganized to ensure that more/most/all students 
are used? 
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Main Activity

a)	 Students will be placed in groups and each group will be given a balance scale and 
unlabelled masses. They will be questioned about what they think will happen to the 
balance if equal/unequal masses are placed on either side.

b)	 Using the labelled masses students will conduct exploration to determine the different 
masses that create a balance. They will then write equations to represent balanced 
situations. 

For example, 500g = 100g + 100g + 300g

c)	 Students will be given cards with equations where a variable will be used to represent a 
missing mass. Using a similar activity conducted in b), above they will find the missing 
mass to complete the equation. 

		  For example, 400g = 50g + 100g + Ng, What does N represent?

d)	 Students will be given a worded problem. Through guided discussion and teacher’s 
help, they will generate a number sentence with an appropriate symbol to represent the 
unknown variable. For example, John had 5 marbles. He got some more from his brother, 
Mathew, and he now has 8. How many marbles did he get from his brother?

e)	 Using the number sentence “5 + N = 8”, students will use marbles to find the solution.

f )	 Students will be asked to model and solve the following worded problem:

Clara has some sweets and her sister gave her 8 more and  
now she has 17 sweets. How many did Clara have at first?

PLENARY/Assessment 
Students in their groups will write two-worded problems and exchange with other groups to 
solve. Each group will share its number sentence and solution with the class.
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LESSON 04 ❍ USING ALGEBRAIC IDEAS TO SOLVE PROBLEMS
SUB-TOPIC:   n-sentences Involving multiplication and division  
GRADE LEVEL:  Grade 3
DURATION:   1 hour

SPECIFIC OBJECTIVES
By the end of the lesson, students should be able to:

 y fi nd what n represents, when it replaces a product or a factor in a multiplication   
or division sentence select or write the appropriate n-sentence in a problem situation   

PREREQUISITE KNOWLEDGE

Students should know:

a) how to write algebraic expressions

b) the four basic operations and their inverses

MATERIALS/ MANIPULATIVES
Calculators

CONTENT OUTLINE
N-sentences can be used to describe patterns and also to describe observed mathematical 
relationships. Using a variable allows us to make generalizations. Substituting known values 
into variables allows us to fi nd answers to specifi c situations.

PROCEDURE

Mental/Oral Starters  

Engage the students in the activity “broken keyboard”.

The keyboard on Joni’s computer is not working properly. If she types a word and then presses 
the Enter key, a new word is created. Below are some examples of this.

a) ‘Bit’ becomes ‘Bite’

b) ‘Star’ becomes ‘Stare’

c) ‘Hid’ becomes ‘Hide’ 

d) ‘Bath’ becomes ‘Bathe’ 
What rule is the enter key following in changing the words that she types? How would the com-
puter change ‘Rip’? What did it change to get ‘Quite’?
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Main Activity

zz Tell students that when Joni enters a number on her broken keyboard, another one is 		
	 displayed according to a certain rule.

zz Discuss the relationship between the number entered and the number displayed in the table 
below:

Number entered Number displayed 

1 2

2 4

4 8

5 10

7 14

zz Discuss questions such as:
o	 What rule is the computer/keyboard following?

o	 Is the rule the same for all numbers entered? 

zz Ensure that all students can describe the rule before asking them to predict the number 
displayed when the following numbers are entered: 

o	 12

o	 15

o	 19

zz Finally, ask students to write an expression for the display if  n is entered. 

zz Discuss with students how they would find the number entered if the displayed number is 20. 
Ensure that students appreciate the need for reversing the process (dividing by 2). 

zz Ask students to use the rule they have observed to say what number would have been 
entered in order for the displayed number to be:

o	 18

o	 36

o	 40	
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zz Allow students, in groups of 2, to attempt the other broken keyboard task below: 

Instructions:
Figure out the rule that the broken keyboard is following and use it to fill in the spaces occupied 
by question signs

Number entered Number displayed

2 8

5 20

7 ?

8 32

9 ?

? 44

n ?

Discuss students’ solution. Ensure that students are able to describe how to find the displayed 
number as well as the number entered. 

PLENARY
With the use of the following examples, discuss the relationship between multiplication and divi-
sion in  n sentences:

o	 3n and n ÷ 3

o	 5n and  n ÷ 5

o	 8n and  n ÷ 8

ASSESSMENT 
Have students remain in their groups of 2. Each student in each group will make up 2 broken key-
board problems for their partner to solve. 
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LESSON 05 ❍ CREATING ALGEBRAIC EXPRESSIONS
GRADE LEVEL:  Grade 4 
DURATION:   1 hour 

SPECIFIC OBJECTIVES
y During the lesson, students will write n-sentences to represent problems

PREREQUISITE KNOWLEDGE
Students should be able to:
a) identify numbers from 1 to 100 profi ciently 
b) express simple sentences and worded problems as algebraic expressions 

MATERIALS/MANIPULATIVES
Dice, large hundred chart for display (sample shown below); cut-outs of parts of hundred boards 
(see below)

Hundred Chart 
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CONTENT OUTLINE
Algebraic expressions can be used to describe relationships between two quantities. Once we 
know the relationship between the two quantities then we can determine the value of one 
quantity as long as we know the other. 
We do this by substituting known values into expressions. 

PROCEDURE
Mental/Oral Starters

Decide on a number relationship (such as 4 more than a number) that will be modelled using 
number cards. Ask 2 volunteers to come to the front of the class. Give a number card to each 
student – each card has a different number, with one number being 4 more than (or 4 less than) 
the other. Ask 2 more volunteers to come to the front of the class and give them 2 number cards 
with different numbers but the same relationship. Do this about 4 or 5 times each time modelling 
the same relationship using different pairs of numbers. For the 6th pair of students, give one child 
a number card and ask the class to say what card would be given to the other student. Do this for 
a few more pairs of students – alternating between having the class determine the number on 
the second card and the number on the first card. Eventually, discuss the relationship that exists 
between the pairs of numbers.  

Main Activity 
zz Display a large hundred chart. Introduce students to the hundred chart by asking questions 

such as
o	 How many rows and columns does it have? 
o	 What do you observe about the last/first digit of each number in each column?
o	 What is special about the numbers in the last column?   

zz Use the hundred chart to explore relationships. Ask students to look at the hundred chart 
and describe what is special about numbers that are immediately above or under each other. 
Focus their attention on two numbers if needed – for example, 45 and 55.  

zz Discuss this with students and ensure that students realize that there is a difference of 10 
between the two numbers – the number at the bottom is 10 more than the number at the 
top.  

zz Hide the hundred chart and ask students to say what numbers would be immediately under 
the following numbers on the hundred chart: 

o	 21

o	 37

o	 76
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zz Show the students the hundred chart again and discuss their answers. Highlight the idea of 
”adding 10” to each number in order to identify the one below it. If necessary, write on the 
board:

o	 Top number = 21, bottom number = 21 + 10 
o	 Top number = 37, bottom number = 37 + 10
o	 Top number = 76, bottom number = 76 + 10

zz Now ask students to write which number would be below n on the hundred chart. Point out 
that n could be any number on the chart.

zz Ask students to discuss what number would be above/below n on the hundred chart. Ensure 
that students use the expressions n + 10  and  n − 10 to describe this relationship.

zz Repeat the previous steps looking this time at the relationship between numbers along a 
diagonal. For example the relationship between 22 and 33, or 33 and 42.

zz Using the number 54 (or any other suitable number) as a reference point, and using n to 
represent 54, ask students to write relationships between 54 and all numbers surrounding it 
in a 3 × 3 square (as shown below): 

	 That is, write the relationship between   

o	 54 and 64 (n + 10)
o	 54 and 44		
o	 54 and 55
o	 54 and 53
o	 54 and 65
o	 54 and 63
o	 54 and 43
o	 54 and 45

zz Ensure that students check their relationships in at least one other 3 × 3 square. 
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PLENARY 

Discuss and verify students’ algebraic expressions that describe the various relationships on a  
3 × 3 grid of the hundred chart. 

ASSEsSMENT

Place students in groups of about 5 or 6 students. Give each group a large drawing of a cut-out of 
a segment of a hundred chart (preferably on cartridge paper). Explain to students that the cut-out 
is a part of a hundred chart, but some numbers are missing. Tell them to complete the chart by 
putting in the missing numbers. Six sample cut-outs are shown below.
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LESSON 06 ❍ GENERATING NUMBER PATTERNS
GRADE:   Grade 5

DURATION:  1 hour

SPECIFIC OBJECTIVES

By the end of the lesson, students should be able to::
y generate number patterns
y identify rules governing generated number patterns and express them algebraically

PREREQUISITE KNOWLEDGE

Students should be able to:  

a) express simple sentences and word problems as algebraic expressions 
b) recognize simple number patterns particularly those dealing with the multiplication 

operation

MATERIALS/MANIPULATIVES
at least 60 counters (30 of one colour and 30 of another) 

CONTENT OUTLINE

algebraic expressions can be used to describe relationships between two quantities. once 
we know the relationship between the two quantities then we can determine the value of 
one quantity as long as we know the other. We do this by substituting known values into 
expressions.
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PROCEDURE
Mental/Oral Starters 
Two volunteers will be selected to model the following problem with the assistance of the class.
a boy and a girl sit on chairs separated by 1 chair. 

What is the minimum number of moves needed for them to switch places following these rules?

o a person can either move onto an adjacent chair or "jump" over an adjacent person (of 
any gender) to the vacant chair immediately beyond him or her.

o persons can move in one direction only – they are not allowed to turn back. 

o at all times, a person must be on a chair.

move 1 

move 2 

move 3 
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Main Activity

zz As a class, determine the minimum number of moves needed for 4 students (2 on each side) 
to exchange places (see model solution below). 

zz Discuss the attempts made by the students by asking them 
o	 to talk about the strategies they used 
o	 say how they are sure that no fewer moves could have been used 

zz Tell students that a minimum of 15 moves are needed for 3 girls and 3 boys to exchange 
places.  Ask 6 volunteers to demonstrate how this is done.  Allow the class to help them.

zz The teacher will place students in groups and give each group a pre-prepared table as shown 
below (Table 1).  From here, students will be asked to predict, or work out using counters, the 
minimum number of moves needed for 8 persons – 4 on each side – to exchange places and 
to complete the table up to the point where 6 persons are on each side.  

Table 1 – Exchanging places 

Number on each side Minimum number of moves

1

2

3

4

5

6

3

8

zz Ensure that all tables are completed correctly up to this point (as shown in Table 2 below). 

Table 2 – Exchanging places (solution)

Number on each side Minimum number of moves

1

2

3

4

5

6

3

8

15

24

35

48
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zz If students are having challenges completing the table, guide them by asking questions 		
	 such as: 

a.	 By how much does the minimum number of moves increase in each case? 

b.	 Is it a constant number? What is special about the numbers by which it increases in 
each case? 

c.	 Can you use this to predict the minimum number of moves for other cases? 
zz After students have completed their tables, ask them to say the minimum number of moves if 	

	 there are 36 on each side. 

zz Discuss why this is a difficult question to answer. Ask them to explore the relationship  
	 between the number on each side and the minimum number of moves required. If necessary, 	
	 ask guiding questions such as: 

d.	 What are some of the operations you can perform on 1 to get 3? 
e.	 Is there a similar operation that can be performed on 2 to get 8?
f.	 Look at the other corresponding pairs. Is this true for all pairs? 

zz On the board write

	 1 is multiplied by 3 to get 3

	 2 is multiplied by 4 to get 8 

	 3 is multiplied by ___ to get 15 

	 4 is multplied by ___ to get 24

	 6 is multplied by ___ to get 48

	 9 is multiplied by ___ to get ___
zz Can you write a sentence that describes the relationship between numbers on each side and 	

	 the minimum number of moves?

zz If you let n represent the number on each side, can you write an algebraic expression for the 	
	 sentence you wrote?

zz Hence, by what number will 36 be multiplied to get the minimum number of moves? 

zz By what numbers will the following numbers be multiplied?

g.	 19
h.	 25

PLENARY
Discuss the various solutions that the groups came up with. Ensure that the relationship is clearly 
understood. 
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ASSESSMENT
(See continuous assessment checklist below)

Continuous Assessment Checklist
Date: ___________________

Group: __________________

Group Members: ________________________________________

		  ________________________________________

		  ________________________________________

Yes No Comment

1. Were students able to model the various 
problem scenarios?

2. Was there evidence of logical reasoning 
in student discussions?

3. Were students able to complete table 
correctly?

4. Were students able to describe relation-
ships in words?

5. Were students able to describe relation-
ships algebraically?

6. Could they apply relationships observed 
to solve for unknown cases? 

7. Were students engaged in the problem 
solving process?

8. What strategies were used to complete 
the table?

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________
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LESSON 07 ❍ SUBSTITUTING VALUES INTO EXPRESSIONS
GRADE LEVEL:  Grade 5 
DURATION:   1 hour 

SPECIFIC OBJECTIVES
By the end of the lesson, students should be able to: 

 y use algebraic sentences in solving word problems
 y demonstrate the principles of substitution in simple expressions and formulae 

PREREQUISITE KNOWLEDGE
Students should already be able to:
a) add and subtract profi ciently
b) explain what a variable is 
 
MATERIALS/MANIPULATIVES 
Templates for magic square (provided below), deck of algebra cards (see sample template below)

CONTENT OUTLINE
Substitution is the process of replacing symbols or variables with numbers.

PROCEDURE
Mental/Oral Starters
pre-prepare a deck of 5 pairs of cards. one card in each pair will have an algebraic equation (such 
as a + b = 5) and the other card will have values for  a and b, which when substituted into the 
equation make it true (in this case, a = 3 and b = 2 or vice versa). arrange students into groups; 
shuffl  e the deck and give to students and ask them to fi nd the matching pairs. Create a deck for 
each group or repeat a few decks with some groups. (A sample deck is found at the end of the lesson)

Main Activity 

a) Tell students that a magic square is a number grid in which the sums of the numbers in each 
row, column and diagonal are equal. This common sum is called the magic number. Give each 
group a magic square template with one number, say 13, in the centre of the square. explain 
to the students that when completed correctly they will have a magic square but in order to 
see the magic square they must use the secret code.
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b)	 Place the following chart on the board with the secret code.  

c)	 Tell students that the letters x , y and z represent three numbers. Ask students to look at their 
templates and tell you what the value of x is on their template (value is 13).

d)	 Supply values for y and z and instruct the students to substitute these values into the secret 
code to complete the magic square (note that the sum of  y and z must not exceed 13).

e)	 Give each group a new template with another value of x in the centre. Guide students in 
selecting values for y and z, telling them that we need numbers whose sum is less than the 
value of x, that is, if x is 11, y + z should be less than 11.

f )	 Allow each group to complete their magic squares using their secret code.

g)	 After each group has created at least 3 squares, ask them to write an expression to state the 
relationship between the magic number for each square they have created and the value of  x 
in each square.

h)	 Hence, predict the magic number for a square where 

a)	  x  = 24

b)	  x  = 17

c)	  x  = 21

i)	 Predict the value of x,  for a square with a magic number of 

a)	   84

b)	   87

c)	 138
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PLENARY/ASSESSMENT 

Have each group create a magic square that they share with another group, without sharing with 
them the values for x, y and z. Each group is to figure out the values for  x, y and z  that were used 
by their classmates to create the square that they got.

 Magic Square Template

z =		  y =		       z + y  =		      x =

Magic Number =
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Sample Deck
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LESSON 08 ❍ SOLVING SIMPLE EQUATIONS
GRADE LEVEL:  Grade 5
DURATION:  1 hour

SPECIFIC OBJECTIVES
By the end of the lesson, students should be able to: 

l fi nd “n” in an open mathematical sentence using addition or subtraction with or 
 without the use of brackets

PREREQUISITE KNOWLEDGE
Students should know: 

a) how to express simple sentences and worded problems as algebraic expressions
b) the four operations and their inverses

MATERIALS/MANIPULATIVES:  
Beam balance, weights

CONTENT OUTLINE
an equation represents a balance of two mathematical expressions. 
To maintain this balance, any operation done on one expression must also be done on the 
other.
We can use this idea to solve for unknown values in an equation.

PROCEDURE 
Mental/Oral Starters
Students will be engaged in a  discussion about two students on a see-saw balance as shown in 
the picture on the following page. 
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Relevant questions will be asked to stimulate discussion. For example, 

o	 “How can you tell who is heavier?” 

o	 “Can the see-saw ever be balanced?” 

o	 “What can you say about the weight of the children if the see-saw is balanced?”

Main Activity
zz The teacher will place different combinations of unit weights and another “unknown” weight 

on either side of the balance so that balance is attained. For example, in the diagram below
 
       represents the unit weight and  represents the unknown weight

zz The students will be guided to write an equation to describe the balanced weights. In our 
example:  2x + 3 = x + 9

zz Individual students will be asked to add or remove weights from both sides of the balance, 
maintaining balance. Students will be required at each adjustment to write an equation to 
describe the new situation modelled. 

zz The students will be divided into groups at the teacher’s discretion. Each group will then be 
given a balance and a set of marked/known weights and a few unknown.

zz Each group will be asked to try to create a balance situation using at least one of the unknown 
weights. They will be asked to write an equation to describe the modelled situation.

zz The students will be asked to use the weights provided to determine the value of the 
unknown in terms of the unit weights by adding or removing weights so that balance is 
maintained.

zz The students will be asked to record on a sheet of cartridge paper, mathematical sentences 
for each step that they took.
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PLENARY
Each group will be asked to explain how they found the value of the unknown, using their  
cartridge paper as a guide.

ASSESSMENT
Each group will be given two pictures of different equations modelled and asked to determine 
the value of the unknown in each situation.
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LESSON 09 ❍ CREATING ALGEBRAIC EXPRESSIONS
GRADE LEVEL:  Grade 5 
DURATION:   1 hour 

SPECIFIC OBJECTIVES
At the end of the lesson, students should be able to: 
l use substitution in solving word problems 
l generate algebraic sentences to solve problems 

PREREQUISITE KNOWLEDGE
Students should already be able to: 
a) simplify algebraic expressions 

MATERIALS/MANIPULATIVES 
Boxes, counters    

CONTENT OUTLINE 
algebra is used to make general statements that are not limited to one particular value. In 
situations where any value is possible, using a variable to replace a number is ideal. perform-
ing computation with the variable, in ways similar to how operations on numbers occur, 
allows us to say what would happen to any value that is chosen. 

PROCEDURE
Mental/Oral Starters 
ask students to think of a whole number and perform the following instructions: 

 z add 7 to the number
 z Double the answer 
 z Subtract 4 
 z Divide the number by 2 
 z Subtract the original number 

Teacher will reveal a card on which 5 (the number students are expected to obtain) was already 
written. after displaying the number teacher will engage students in a discussion to determine 
how the teacher was able to guess the correct number.
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Main Activity 
1.	 Students in groups of 5 or 6 will be given at least 30 counters and two boxes.

					      
2.	 Model the steps with students as follows: 

a)	 Think of a number (shown by placing tiles in the box – here, 2 tiles are shown in the box 
for illustrative purposes)

 

b)	 Add 7 to it (shown by putting 7 tiles beside the box)

c)	 Double the answer (shown by placing 2 counters in another box and adding 7 more 
counters)
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d)	 Subtract 4 (remove 4 of the counters)  

e)	 Divide the answer you have now by 2 (remove half the counters and 1 of the boxes)

f )	 Subtract the original number (remove the box which represents your original number)

   

g)	 Only 5 counters are left 

3.	 Do a few more think-of-a-number problems with students (two sample problems are outlined 
below). In each case, ask students to model the steps using their tiles and boxes.       

Think of a number 1
zz Think of a number 
zz Add the next consecutive number to that number 
zz Add 7
zz Divide the answer by 2
zz Subtract the original number 

 
Think of a number 2 

zz Think of a number 
zz Add 3 to it 
zz Multiple the answer by 2 
zz Subtract 4 
zz Double it 
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zz Add 4 
zz Divide by 4
zz Subtract the original number   

4.	 Ask students to use a letter to represent the rectangle (which represents the unknown 
number) and to write down the number of tiles/counters in each step. This is modelled below:

Think of a number 
	
							       n 

Add 7 to it 

								         

							       n + 7
Double the answer

		

					   
							       2(n + 7) = 2n + 14 

Subtract 4 from the answer 

							     

							       (2n + 14) – 4 = 2n + 10
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Divide the answer by 2 

						    
							       (2n + 10) ÷ 2 = n + 5

Subtract the original number 

 
							       (n + 5) – n  =  5

PLENARY
Give each group a sheet of cartridge paper and ask them to make up a think-of-a-number 
activity. It should have at least 4 steps and they should be able to predict the answer at the 
end. They should use rectangles and squares to model the activity on the cartridge paper and 
should also use a letter to represent the unknown number. Finally, they should describe each 
step being modelled by making up and simplifying algebraic expressions. These are to be 
mounted on the wall.  
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LESSON 10 ❍ CREATING EQUATIONS
GRADE LEVEL:  Grade 6
DURATION:  1 hour

SPECIFIC OBJECTIVES
At the end of the lesson, students will be able to:
l write rules for given number patterns
l write equations or expressions from given number  patterns
l fi nd solutions for equations 

PREREQUISITE KNOWLEDGE
Students should be able to:
a) express simple sentences and word problems as algebraic expressions 
b) solve simple equations

MATERIAL/MANIPULATIVE
Calendar

CONTENT OUTLINE
algebraic expressions can be used to describe the relationship between two quantities. If the 
value of a quantity is not known or varies, a variable is used in its place.

PROCEDURE
Mental/Oral Starters

Class will begin by students doing a quick revision of how to solve simple equations and wri
ting algebraic expressions. Students will use the calendar to produce algebraic expressions to see 
mathematical relationships between days. The teacher will guide students’ thinking by asking 
questions such as:
       – If today is Friday when will the next Friday be?

Students will be guided into generating the expression x + 7 to represent the next occurrence of 
today’s day or x + 14, x + 21, etc. for other occurrences.
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Main Activity
Students will be placed in groups. The number of students in each group will depend on the 
discretion of the teacher. Each group will be given a calendar and an activity sheet with the 
instructions students will be engaged in. 

M ay

M T W T F S S

1 2 3 4 5 6

7 8 9 10 11 12 13

14 15 16 17 18 19 20

21 22 23 24 25 26 27

28 29 30 31

o	 Each group will be assigned a number which is the sum of four days that form a square on 
the calendar – for example, 80 (the sum of the four days chosen from the calendar above and 
shown in the diagram below).

16 17

23 24

o	 Group members will be required to find the square whose sum gives the number assigned to 
the group. Group members will be required to devise a method using algebra and arithmetic 
to find the four days.	

o	 Their responses and the approaches taken will be discussed. The teacher will prompt students 
to assign a variable to any of the 4 numbers in the square. For example, if the first day in their 
square was m, write algebraic expressions for the four days in the square: 
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o	 Discuss ways in which this can be used to form an equation to determine the value of m and 
hence the other numbers in the square. 

o	 For example,  
	 m + m + 1 + m + 7 + m + 8 = 80		         

o	 Groups will be required to compete against each other by alternating which group 
provides the sum and which supplies the numbers for the dates and vice versa. They will be 
encouraged to find other methods of determining the numbers in the square. 

PLENARY/ASSESSMENT 
zz Class will listen to each group giving a brief description of the strategies used in finding the 	

	 expressions and solving the equation. Teacher will ask questions like 

– Did you arrive at any strategy to find the dates in the square?

– What simpler ways can you use to find the dates in the square?

For example
yy Method 1: add any four numbers that are in a square
yy Method 2: divide the number assigned by four and then subtract 4 to find the first date 

in the square. 

zz Students will be further asked to find out how these steps work and why.

Sample Lessons copyEDITS-July.indd   214 8/27/12   7:40 PM



mInISTRy of eDUCaTIon 2011           215

LESSON 11 ❍ ALGEBRAIC EXPRESSIONS
GRADE LEVEL:  Grade 6
DURATION:   1 hour

SPECIFIC OBJECTIVES
By the end of the lesson, students should be able to:

l write algebraic expressions with two variables to express information in real-life problems
l substitute in algebraic expressions with up to two variables
l fi nd replacements for variables that make number sentences true
l generate calculations involving the four operations based on story problems

PREREQUISITE KNOWLEDGE 
Students should be able to:  

a)  express simple sentences and word problems as algebraic expressions 
b)  solve simple equations

MATERIALS/MANIPULATIVES
Two-sided number cards (cards with a diff erent number on either side), 8 small containers, coun-
ters and code sheet prepared by teacher

CONTENT OUTLINE
algebraic expressions can be used to describe the relationship between two quantities. If the 
value of a quantity is not known or varies, a variable is used in its place.

PROCEDURE
Mental/Oral Starters
place students in groups. Give each group a 2-sided number card (showing, for example, 5 and 9). 
Tell students that many possible operations link the two numbers on the number card.  Challenge 
them to write at least 5 equations that relate the numbers on both sides of the card. for example, 
with a card with 5 on the front and 9 on the back, the following are 4 possible equations:

a) 2x – 1 = 9   [x = 5] 
b) x + 4 = 9   [x = 5] 
c) x – 4 = 5   [x = 9]
d) (x – 1)  ÷ 2 = 4   [x = 9] 
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Main Activity
Divide the class into groups of 3 or 4. Instruct each group to select a recorder to keep an 
account of the events beginning in Step 6. Distribute 8 containers and 80 counters to each 
group.

1.	 Each group is assigned a different letter of the alphabet and each of the group’s 8 containers 
is labelled with the lowercase form of that letter. 

2.	 Each group chooses a “secret number” between one and ten and informs the teacher of its 
choice. The teacher keeps a record of all secret numbers on the code sheet.

3.	 Have each group place the secret number of counters in each of its eight containers.

4.	 Each group will now have 8 containers, each of which contains the same number of counters 
and the same letter of the alphabet. Discuss ways to express the total number of counters in 
all 8 containers. For example: 
           
or 
           

Build on that idea: 8m or 8x (algebraic expression)

5.	 Have each group exchange some containers with one other group. Exchanging groups 
negotiate how many containers to exchange. For example, 3 m’s are exchanged for 3 x’s. Each 
group records its holdings in the following manner: 
 

and  
 

           							       (algebraic expressions)

6.	 Each group informs the teacher of its new way(s) of representing the eight containers. The 
teacher checks his or her code sheet to tell the group the total number of counters in the 
eight containers the group now has. For example, the teacher who knows the values for the 
m and y will supply the group with the total value for this new expression. The first group has 
5m + 3x counters; the teacher tells them they have 22 counters.

7.	 Present the new information collected in algebraic form(s). Discuss, if necessary, how to write 
an equation to express the total number of counters. For example, 5m + 3x = 22.

8.	 Each group substitutes for the letter that represents its variable and solves for the other 
group’s variable in the algebraic equation it has developed. 

m + m + m + m + m + x + x + x   or   5m + 3x

m + m + m + m + m + m + m + m

x + x + x + x + x + x + x + x

x + x + x + x + x + m + m + m   or   5x + 3m
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9.	 Groups continue to trade until they have discovered each group’s secret number. Encourage 
students to keep solutions within their group so each group can make its own discoveries 
independently.

10.	Groups now open their containers to reveal secret numbers for verification of solutions.

PLENARY
A member from each group will share the group’s experiences, elaborating on how they were 
able to determine the variable of one of the other groups.

ASSESSMENT
Students are assessed through informal observation and formal written Evaluation Worksheet, 
to see if they were able to develop equations or expressions from self-created story problems and 
solve them. For example,

Mary had 2 packs of red pencils and 5 packs of blue pencils. In all she 
has 29 pencils. If there are 3 pencils in the blue pack, how many pencils 
are in the red pack?
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