Foreword
Our country’s future lies in the education of our children. The Government of Sierra Leone is
committed to doing whatever it takes to secure this future.
As Minister of Education, Science and Technology since 2007, I have worked every day to improve
our country’s education. We have faced challenges, not least the Ebola epidemic which as we all
know hit our sector hard. The Government’s response to this crisis – led by our President – showed
first-hand how we acted decisively in the face of those challenges, to make things better than they
were in the first place.
One great success in our response was the publication of the Accelerated Teaching Syllabi in August
2015. This gave teachers the tools they needed to make up for lost time whilst ensuring pupils
received an adequate level of knowledge across each part of the curriculum. The Accelerated
Teaching syllabi also provided the pedagogical resource and impetus for the successful national
radio and TV teaching programs during the Ebola epidemic.
It is now time to build on this success. I am pleased to issue new lesson plans across all primary and
JSS school grades in Language Arts and Mathematics. These plans give teachers the support they
need to cover each element of the national curriculum. In total, we are producing 2,700 lesson plans
– one for each lesson, in each term, in each year for each class. This is a remarkable achievement in a
matter of months.
These plans have been written by experienced Sierra Leonean educators together with international
experts. They have been reviewed by officials of my Ministry to ensure they meet the specific needs
of the Sierra Leonean population. They provide step-by-step guidance for each learning outcome,
using a range of recognised techniques to deliver the best teaching.
I call on all teachers and heads of schools across the country to make best use of these materials. We
are supporting our teachers through a detailed training programme designed specifically for these
new plans. It is really important that these Lesson Plans are used, together with any other materials
you may have.
This is just the start of education transformation in Sierra Leone. I am committed to continue to
strive for the changes that will make our country stronger.
I want to thank our partners for their continued support. Finally, I also want to thank you – the
teachers of our country – for your hard work in securing our future.

Dr. Minkailu Bah
Minister of Education, Science and Technology
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SECONDARY
Mathematics

JSS

Introduction

Mathematics

to the Lesson Plan Manual
These lesson plans are based on the National Curriculum
and meet the requirements established
by the Ministry of Education, Science and Technology.

1

The lesson plans will not take the whole term, so use
spare time to review material or prepare for exams

2

Teachers can use other textbooks alongside or instead
of these lesson plans.

3

Read the lesson plan before you start the lesson. Look
ahead to the next lesson, and see if you need to tell
pupils to bring materials for next time.

Learning
outcomes

4

Make sure you understand the learning outcomes, and
have teaching aids and other preparation ready – each
lesson plan shows these using the symbols on the right.

Teaching
aids

5

Quickly review what you taught last time before starting
each lesson.

Preparation

6

Follow the suggested time allocations
for each part of the lesson. If time permits, extend
practice with additional work.

7

Lesson plans have a mix of activities for the whole class
and for individuals or in pairs.

8

Use the board and other visual aids as you teach.

9

Interact with all pupils in the class – including the quiet
ones.

10

Congratulate pupils when they get questions right! Offer
solutions when they don’t, and thank them for trying.
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Lesson Title: Sorting Objects
Lesson Number: M-09-001
Learning Outcomes
By the end of the lesson,
pupils will be able to:
1. Collect and sort objects into
groups.
2. Describe groups of objects.

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

Preparation
1. Draw on the board (see
example below):
a. 3 large, 3 small stones.
b. 2 large, 2 small leaves.
c. 2 large, 2 small sticks.
2. Write the list of objects shown in
the box in the Independent Practice
section, on the board.

Opening (2 minutes)
1. Say: Please look at the objects on the board. What do you
see? Raise your hand. (Answers: stones, leaves, sticks).
2. Say: Today we will learn about collecting and sorting
different objects into groups. We will also describe the
groups we have collected.
Introduction to the New Material (15 minutes)
1. Write this vocabulary list on the top left-hand corner of the board: object, collect, sort, group,
property, describe.
2. Ask pupils to copy the list into their exercise books.
3. Say: Sometimes we use words differently in Maths than how we learnt in English. This can often
be confusing. But don’t worry as you will understand the meaning of these words better as we
use them throughout the lesson.
4. Point to the objects on the board. Say: We want to collect and sort objects according to
properties they have in common. We can sort them according to the type of object. We can
group all the stones together. We can also group all the leaves together, and all the sticks
together.
5. If possible, quickly draw all the objects sorted according to type as shown below.
6. Ask: What common properties have we used to
group these objects?
7. Give a few moments for pupils to think before
asking pupils to raise their hand to give an answer.
(Example answers: The objects have been sorted
according to the type of object; an object has been
Objects collected and sorted into
sorted according to whether it is a stone, leaf or
groups
according to the type of object
stick)
8. Ask: What property can we use to sort just the stones? Raise your hand. (Example answer: We
can sort the stones according to size, large stones together and small stones together).
9. Ask: What other properties can we use to collect and sort the objects? Raise your hand.
10. Guide the pupils to give other properties. (Example answers: large leaves together and small
leaves together; large sticks and small sticks; all large objects and all small objects)

2

11. Write the following on the board and ask pupils to copy into their exercise books:
When we have a collection of objects, we can use a common property to sort them into groups.
This property can be used to describe the sort of group we make with the objects.
Guided Practice (6 minutes)
1. Ask pupils raise their hand and call out the names of 8 pupils in the class beginning with the
letter A, B or C.
2. Write the names on the board: For example, Binta, Aminata, Brima, Charles, Ahmed, Ben,
Catherine, Betty.
3. Read out the following questions one by one. Ask pupils to work in pairs to discuss and answer
the following in their exercise books:
a. Look at the collection of names. Sort and list all the names of pupils beginning with B.
b. How many pupils have names beginning with B?
c. What common property is used to describe the group?
4. Walk around, if possible, to check the answers and clear up any misconceptions.
5. Have pupils from around the classroom volunteer to give the answers to the questions. Correct
any errors. (Answers: a. Binta, Brima, Ben, Betty; b. 4; c. Names beginning with B)
Independent Practice (10 minutes)
1. Read the list of objects shown in the box on the board.
banana, guava, bench, angry,
2. Say: We can sort the objects on the board into different
table, pink, spoon, plum,
groups according to a common property.
yellow, sad, blue, knife,
3. Say: One group is comprised of fruits. Please raise your
chair, happy, cup, orange,
plate
hand to give me the name of another group of objects you
can see on the list. (Example answers: Colours, furniture,
feelings, kitchen objects, objects for eating. Accept other reasonable answers which describe the
objects)
4. Say: Now work by yourselves to sort the objects on the board into groups.
5. Allow pupils 5 minutes to work independently.
6. Walk around, if possible, to check the answers and clear up any misconceptions.
7. Say: Discuss your answers with a partner. Please do not change any answers as we will check
them together.
8. Allow 1 minute for pupils to discuss and share their ideas.
9. Have pupils from around the classroom volunteer to come to the board and write one group of
objects. (Example answers: As shown in the
spoon pink
sad
bench banana
table)
cup
yellow happy table plum
10. Ask: Who has a different idea or answer?
plate
blue
angry chair orange
11. Discuss other reasonable groupings, for
knife orange
guava
example orange can be put with both banana
as fruit, and yellow as colour.
12. Say: We can put an object in more than one group. It will depend on the property they have in
common with other objects.
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Closing (2 minutes)
1. Ask: What do we do when we want to collect, sort and group objects together? Raise your hand.
(Answer: We use a property or properties they have in common.)
2. Say: Tomorrow we will look at ‘sets’. This is the special name given to groups of objects which
have been collected and sorted according to a common property.
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Lesson Title: Introduction to Sets
Lesson Number: M-09-002
Learning Outcomes
By the end of the
lesson, pupils will be
able to identify a set as a welldefined collection of objects or
ideas.

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

Preparation
1. Write this vocabulary list on
the top left-hand corner of
the board:
Vocabulary List
set, set notation, well-defined, curly
brackets, list, member, element, ‘is
an element of.’
2. Write on the board: Cow, book,
goat, sheep, pencil, paper, pig, ruler,
pen.
3. Write the sets and instructions in
the Independent Practice section on
the board.

Opening (3 minutes)
1. Read these words from the board: Cow, book, goat, sheep, pencil, paper, pig, ruler, pen.
2. Say: Work in pairs to sort the objects on the board into groups. Use any property they have in
common. You have 1 minute.
3. After 1 minute, ask pupils to raise their hand and call out the groups of objects and state the
common property.
(Example answer: The group including cow, goat, sheep, pig – common property - farm animals;
group including book, pencil, paper, ruler, pen – common property - stationery items).
4. Ask: How many objects are in each group? Raise your hand. (Answer: 4 farm animals; 5
stationery items).
5. Say: A collection of objects is called a set.
6. Write on the board: A collection of objects is called a set.
7. Say: We will be looking at many aspects of sets over the next 2 weeks. Today’s lesson will be an
introduction to sets.
Introduction to the New Material (15 minutes)
1. Point to the vocabulary list on the board.
2. Say: Maths has its own language which can sometimes be confusing. You will understand the
meanings of these words better as we use them throughout the lesson.
3. Say: Please copy the list into your exercise books. You must also take notes during the lesson.
We study sets so that we can collect and examine objects and ideas. These objects and ideas
share a common property. This helps us to classify and count them.
4. Ask pupils to give examples of sets. Guide them to give examples from everyday life.
(Example answers: Pupils in JSS3; school subjects; months of the year; days of the week; districts
in Sierra Leone)
5. Say: When we want to talk about sets, we use special language and notation. We will use the
set of stationery items to learn some of the basic language and set notation.
6. Write on the board: { stationery items }
{ stationery items }
7. Say: We read this as: "the set of stationery items".
read as: "the set of stationery items"
8. Ask the pupils to read this out loud.
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9. Say: We use these brackets, { }, called curly brackets to show we are talking about sets.
10. Write on the board: S = { stationery items }
11. Say: We can use a capital letter to represent a set. In our example, we will use S to represent the
set of stationery items. We read this as: "S is the set of stationery items." We can also list the
objects of the set inside curly brackets.
12. Ask: What objects belong to the set of stationery items? Raise your hand to answer.
13. Write the answer on the board. (Answer: { book, pencil, paper, ruler, pen })
14. Say: It does not matter in what order the objects are written. We just need to list all of them.
We call the objects in the set members or elements. We separate them using commas.
15. Ask: Who can read what the statement says? Raise your hand.
16. Guide a pupil who has raised their hand to read the statement out loud. (Answer: "The set
whose elements are book, pencil, paper, ruler, pen.")
17. Say: We denote the members or elements of the set by this symbol: ∈
18. Ask: What are the elements of set S? Raise your hand. (Answers: Book, pencil, paper, ruler, pen.)
19. Say: We can write that the pen belongs to set S as:
pen ∈ S
pen ∈ S. We read it as: "Pen is an element of set
read as: "pen is an element of set S"
S."
20. Say: We can now describe a set properly.
21. Write on the board: A set is a well-defined collection of objects or ideas.
22. Say: If the set is not well-defined, we will not be able to identify all its elements. For example,
the set of greatest football players is not well-defined because everybody has their own opinion
of what makes a football player great. We cannot say with certainty who should belong to the
set.
23. Ask: Look again at set S - how many elements are in the set? (Answer: 5)
24. Write on the board: The number of elements in a set is denoted by n(S).
Guided Practice (5 minutes)
1. Write these 2 sets on the board: A = { vowels }; B = { tall people }
2. Guide pupils to say out loud: "A is the set of vowels; B is the set of tall people."
3. Say: Please work in pairs. Discuss for 1 minute whether or not the sets are well-defined.
Remember we should be able to identify all the members of a well-defined set.
4. Allow 2 minutes for the pupils to discuss and share their ideas.
5. Say: Please raise your hand if you think set A is well defined.
6. Do a visual check of pupils who have their hands raised.
7. Say: Now raise your hands if you think set A is not well defined.
8. Take note of pupils who appear unsure and provide assistance during independent practice.
9. Most of the pupils should have raised their hands to say set A is well-defined.
25. Ask: Why is set A well-defined? Raise your hand.
10. Select a pupil from the back of the classroom to answer. (Example answers: We can identify all
the elements of the set; we can say or list them with certainty.)
11. Have a pupil volunteer to write the set in set notation. (Answer: A = { a, e, i, o, u })
12. Most of the pupils should have raised their hands to say set B is not well-defined.
13. Ask: Why is set B not well-defined? (Example answers: We cannot identify all the elements with
certainty; we need to specify a minimum height; people may disagree about what tall means,
someone who is tall to one person may not be tall to another).

Independent Practice (10 minutes)
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1. Ask pupils to answer the questions in their exercise books independently.
2. Point to these sets and instructions on the board:
Sets: A = { days of the week }; B = { months of the year }
For each set:
a. Describe the set in words.
b. Is the set well-defined?
If the set is well-defined:
c. List the elements of the set;
d. Select the third element of the set and use set notation to show that it belongs to the
set;
e. Write the number of elements in the set using set notation.
3. Walk around the classroom, if possible, and check pupils’ work. Give particular attention to the
pupils who appeared unsure during the previous activity.
4. Ask the pupils to stop after 6 minutes and to discuss their answers with a partner for 1 minute.
5. Have pupils from around the classroom volunteer to come to the board and write their answers
for the questions. Correct any errors.
(Answers: Set A - a. A is the set of days of the week; b. Yes, A is well defined; c. A = { Monday,
Tuesday, Wednesday, Thursday, Friday }; d.
Wednesday ∈ A; e. n(A) = 7
Set B - a. B is the set of months of the year; b. Yes, B is well defined; c. B = { January, February,
March, April, May, June, July, August, September, October, November, December }; d. March ∈
B; e. n(B) = 12)
Closing (2 minutes)
1. Ask: What is a set? Raise your hand.
2. Select a pupil from the back of the class to answer.
(Answer: A set is a well-defined collection of objects or ideas).
3. Make sure pupils have this definition written in their exercise books.
4. Ask: How can we tell if a set is well-defined or not? Raise your hand.
5. Select a pupil from the middle of the class to answer. (Example answers: We can fully describe
the elements of the set; we are able to identify with certainty all the elements of the set.)
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Lesson Title: Sets in Real Life
Lesson Number: M-09-003
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

able to:
1. Identify sets of objects or
ideas from everyday life.
2. Sort objects or ideas from
everyday life into sets.

Preparation
Write the lists of items
from everyday life of a
JSS 3 pupil from the box in the
Independent Practice section on
the board.

Opening (3 minutes)
1. Say: In the last lesson, we started looking at sets of objects and ideas. Let us see how much we
remember.
2. Write this set on the board: { colours on the Sierra Leone flag }
3. Say: List the elements in the set of colours on the Sierra Leone flag using set notation in your
exercise books.
4. Allow 1 minute for the pupils to answer.
5. Have a pupil volunteer to come to the board and write down the answer. (Answer: { green,
white, blue })
6. Say: Remember to always write sets using curly brackets. You may need to practice how to write
the brackets until you get used to writing them. Today we are going to investigate sets further by
looking at sets from real life.
Introduction to the New Material (15 minutes)
1. Say: Sets can be made from things we can see and touch which are called objects, and things we
cannot see and touch which are called ideas. We do not need to worry whether they are objects
or ideas as long as we can group them using a common property. We use the general term
‘element’ or ‘member’ to identify them.
2. Say: Please work in pairs. Discuss and list the elements in the set of ‘regions in Sierra Leone’.
3. Allow the pupils 1 minute to discuss and write down their answer.
4. Have a pupil from the front of the classroom volunteer to write their answer on the board.
(Answer: { Eastern Province, Northern Province, Southern Province, Western Area })
5. Say: It does not matter in what order we write the elements. We just need to list all of them.
6. Ask: Who remembers what the definition of a set is? Raise your hand.
7. Guide the pupil to say: A set is a well-defined collection of objects or ideas.
8. Say: Now we will write a set about activities people do in their daily lives. One activity which
people do on a daily basis is eat. We can call the set D.
9. Write on the board: D = { eat, }
10. Say: Work with your partner to discuss and add 4 other similar activities from daily life to set D.
11. After 2 minutes, have a pupil from the middle of the classroom volunteer to come to the board.
12. Say: Add 2 daily activities to set D. (Example answer: D = { eat, sleep, wash })
13. Say (to the pupil at the board): Ask the class to give you 2 more activities. Please add them to
the set. (Example answer: D = { eat, sleep, wash, cook, clean }).
14. Say: Look at the answers on the board.
a. Did anyone have different ideas for the activities in D?
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b. Is D well-defined?
15. Ask pupils to discuss their ideas in their pairs for 1 minute.
16. Ask pupils to raise their hand to share their answers. Discuss all the ideas that are presented.
(Pupils may have opposing answers: Daily activities such as play, fetch water, go to the farm,
etc., are not on the list so D is not well-defined; D is well-defined, but there are too many
elements to list).
17. Say: We have a lot of ideas and many of you make good points. D is actually well-defined.
However, there are a lot of activities people do on a daily basis, and we cannot list them all. D is
a special type of set called an ‘infinite set’. We will talk about this type of set next week. For
now, we will specify the number of elements we want to list in our sets.
Guided Practice (5 minutes)
1. Ask pupils to continue working in pairs.
2. Write on the board:
a. Write this list as a set of sauces - S: potato leaves, cassava leaves, groundnut soup,
crain-crain.
b. List 4 elements from the set of soft-drinks, D.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from the left- and right-hand side of the classroom volunteer to write the sets on the
board.
(Answer: a. S = { potato leaves, cassava leaves, groundnut soup, crain-crain }
Example answer: b. D = { Fanta, Sprite, Coca-Cola, Vimto })
Independent Practice (10 minutes)
1. Read the lists of items from everyday life of a JSS3 pupil from the board (see box below).
2. Ask the pupils to sort the items into sets
English
Aunty Memuna
Science
and to identify each set in their exercise books.
chair
Mathematics
Aunty
Fatu
3. Walk around, if possible, to check the answers
mirror
table
bed
and clear up any misconceptions.
French
lamp
Uncle
Saidu
4. Stop pupils after 6-7 minutes to allow them to
clock
Social Studies
discuss their answers with a partner.
5. Have pupils raise their hand to share answers.
(Example answers: { relatives } = { Aunty Memuna, Uncle Saidu, Aunty Fatu };
{ school subjects } = { French, English, Mathematics, Social Studies, Science };
{ bedroom furniture } = { mirror, clock, lamp, table, chair, bed })
Closing (2 minutes)
1. Ask: What did you learn in this lesson? Raise your hand to answer. (Example answers: About sets
in real life; listing elements of a set; sets from real life can have a lot of elements.)
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Lesson Title: Describe Sets of Objects
Lesson Number: M-09-004
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

able to:
1. Describe sets using words.
2. Define the properties of a set
of objects or ideas.

Preparation
1. Write this vocabulary
list on the top left-hand
corner of the board:
Vocabulary List
describe, define, list, such that
2. Write the exercise from the
Independent Practice section on
the board.

Opening (2 minutes)
1. Write these 2 sets on the board: { beautiful people }, { pupils in JSS3 }
2. Ask: Which of these 2 sets is well-defined?
3. Allow a few moments for thinking, and then have pupils raise their hand to answer. (Answer: {
pupils in JSS3 })
4. Ask: Why is the set of beautiful people not well-defined?
5. Have 2-3 pupils from around the classroom volunteer to answer. (Answer: We cannot identify
with certainty all the elements of the set; someone who may appear beautiful to one person
may not to another; we do not know all the beautiful people in the world.)
6. Say: Today we are going to describe sets using words. We will also define the properties of a set
of objects or ideas. We will consider only well-defined sets.
Introduction to the New Material (15 minutes)
1. Say: Write the vocabulary list into your exercise books. We will be using the terms throughout
the lesson.
2. Give pupils 2 minutes to copy.
3. Say: There are several ways we can identify a set of objects.
4. Say: Let us use the example of the continents of the world. One way of describing the set is by
using words. We can say: C is the set of continents of the world.
5. Write: C is the set of continents of the world.
6. Say: Another way to describe a set is by
Describing a Set
listing the elements of the set.
7. Ask: What are the 5 continents of the world? C is the set of continents of the world
C = { Africa, America, Australia, Asia, Europe }
Raise your hand. (Answer: C = { Africa,
America, Australia, Asia, Europe })
C = { continents in the world }
8. Ask: Does it matter in what order we list
elements? Raise your hand. (Answer: No, as long as we list all of them.)
9. Write: C = { Africa, America, Australia, Asia, Europe }
10. Say: If there are a lot of elements, we can simply describe the set like this:
C = { continents of the world }
11. Write: C = { continents of the world }
12. Ask the pupils to write the different ways of writing the set C in their exercise books. Give them
2 minutes.
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13. Say: Another way we can identify
Defining the Properties of a Set
a set is by defining the properties
C = { x : x is a continent of the world }
of the set. We use a special
notation to do this.
C is the set of all x, such that x is a continent of the world
14. Write:
C = { x : x is a continent of the world }
C is the set of all x, such that x is a continent of the world
15. Say: We use a small letter to represent the elements. For this set we have used ‘x’. We use the
colon symbol : and we read it as "such that".
16. Let us look at another example. We will write the set of JSS3 pupils by defining its property.
17. Say: Let us call the set J. We will use a small ‘p’ to represent the elements.
18. Guide a pupil to write the set J on the board: J = { p : p is a pupil of JSS3 }
19. Ask: How should we read the set written on the board? Answer together.
20. Guide pupils to say aloud: "J is the set of all p such that p is a pupil of JSS3."
21. Say: Because you are all pupils in JSS3, you are all elements of this set.
22. Ask pupils to write the set and how to read it in their exercise books.
23. Say: This method is very useful when we are describing sets of numbers. We shall do so in
tomorrow’s lesson. If we are given one of the descriptions of a set, we should be able to write
the sets in the other different ways.
Guided Practice (5 minutes)
1.
2.
3.
4.

Write on the board: O is the set of oceans of the world. Use x for the elements of O.
Say: Identify O, the set of oceans of the world, using all the ways we have learned today.
Ask pupils to work in pairs. Allow 3 minutes to answer the question.
Walk around to check the answers and
O is the set of oceans of the world
clear any misconceptions.
O = { Arctic, Pacific, Atlantic, Indian, Antarctic }
5. Have pupils from around the classroom
O = { oceans in the world }
volunteer to write their answers on the
O = { x : x is an ocean of the world }
board. Correct any errors. (Answers: As
shown in the box).
Independent Practice (10 minutes)
1. Point to and explain the exercise on the board:
The following are sets. Use the first letter to represent the set and the second to represent the
elements.
a. Vowels in the English alphabet (V, x)
b. Colours in a rainbow (C, r)
c. Letters in the word Maths (L, m)
Identify the sets on the board by:
i. Defining its properties
ii. Listing its elements.
2. Walk around to check the answers and clear up any misconceptions.
3. Ask pupils to exchange exercise books and check each other’s work.
4. Write the answers on the board. (Answer: a. i . V = { x : x is a vowel }, ii. { a, e, i, o, u };
b. i. C = { r : r is a colour in a rainbow }, ii. { red, orange, yellow, green, blue, indigo, violet };
c. i. L = { m : m is a letter in Maths }, ii. { m, a, t, h, s }).
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Closing (3 minutes)
1. Say: Define the properties of the set of countries in the Mano River Union. Use M for the set and
c for the elements of M. Please write your answer on a piece of paper with your name on it. You
have 2 minutes.
2. Collect the work from pupils at end of the lesson to check their understanding of the topic.
(Answer: M = { c : c is a country in the Mano River Union })
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Lesson Title: Write Sets of Numbers
Lesson Number: M-09-005
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

able to:
1. List the numbers in a set
using brackets.
2. Identify and interpret set
notation.

Preparation
1. Write this vocabulary list on
the top left-hand corner of the
board:
Vocabulary List
Venn diagram, universal, ‘is not an
element of,’ complement, less than,
greater.
2. Write the exercise from the Guided
Practice section on the board.
3. Write the exercise from the
Independent Practice section on the
board.

Opening (2 minutes)
1. Write on the board: A = { x : x is a prime number less than 10 }
2. Ask the class to read the set out loud together. (Answer: A is the set of all x such that x is a prime
number less than 10.)
3. Say: Today we are going to list the numbers in a set using brackets. We will also identify and
interpret set notation.
Introduction to the New Material (15 minutes)




Write all relevant information on the board as you give its explanation.
Ask the pupils to copy the information on the board in their exercise books.
After each question, wait a few moments before selecting pupils from different parts of the
classroom to either call out the answer or come to the board and write the answer.

1. Say: Write the vocabulary list into your exercise books. We will
be using the terms throughout the lesson. You have 2 minutes.
2. Say: We can identify set A another way using set notation: A =
{ x : x is prime, x < 10 }
3. Write: A = { x : x is prime, x < 10 }
4. Ask pupils to copy it in their exercise books.
5. Say: We read it the same way as before: A is the set of all x
such that x is a prime number less than 10.
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Venn Diagram for set A
A = { x : x is prime, x < 10 }
A
3

2
5

7

6. Ask: What is the property that defines set A? Raise your hand.
(Answer: The elements are all prime numbers less than 10.)
7. Say: List the elements of the set in your exercise books.
Venn Diagram for set A
Remember to use curly brackets.
A = { x : x is prime, x < 10 }
8. After 2 minutes ask pupils to raise their hand to answer. Write
the answer on the board. (Answer: A = { 2, 3, 5, 7 }
A
9. Say: Write in your exercise books how you would show that
3
2
7 belongs to set A.
5
7
10. After 1 minute ask pupils to raise their hand to answer. Write
the answer on the board. (Answer: 7 ∈ A)
11. Say: We have one more way to represent a set. We can use a
diagram called a ‘Venn diagram’.
12. Draw the Venn diagram shown on the board and write ‘Venn Diagram’ under it.
13. Say: The oval represents the set A. We list all of the elements of set A inside the oval. We
sometimes use circles instead of ovals.
14. Ask pupils to copy the Venn diagram in their exercise books.
15. Say: Please look at the Venn diagram. We have drawn set A inside a rectangle.
16. Say: This rectangle is the set from which we have taken the elements of set A.
17. Point to the definition of set A.
18. Ask: Can anyone look at the definition of set A and tell the set that we have taken its elements
from?
19. Guide the pupils to the part which shows that the elements have been taken from the set of
numbers less than 10. (Answer: A = { x : x is prime, x < 10 })
20. Say: This set is called the ‘universal set’. We define it as the set of all the elements under
consideration. We represent it with the letter U. We will assume that the set has no fractions or
decimals less than 10, just whole numbers.
21. Write on the board: U = { x : x < 10 }
22. Ask the pupils to read this out loud. (Answer: U is the set of all x such that x is less than 10.)
23. Write ‘U’ on the Venn diagram next to the rectangle. See the diagram below.
24. Say: Please copy the definition of set U in your exercise books. List all its elements in set
notation.
25. Allow time for pupils to copy and write down the answers.
26. Ask pupils to raise their hand to answer. Write the answer on the board. (Answer: U = { 0, 1, 2, 3,
4, 5, 6, 7, 8, 9 })
27. Ask: What numbers can you see in set U which are not in set A?
28. Ask pupils to think for a minutes and then raise their hand to
Venn Diagram for set A
answer. (Answers: 0, 1, 4, 6, 8, 9.)
29. Say: We use this symbol ∉ to show that a number does not
A = { x : x is prime, x < 10 } U
belong to set A.
A
1 0
30. Write on the board: 6 ∉ A.
3
2
31. Say: This is read as "6 is not an element of A".
4
8
32. Say: We refer to the set of elements in set U which are not in
5
7
set A as the complement of A. We denote this by the symbol AC.
9
6
33. Say: Note the spelling of the word 'complement'.
34. Write on the board: Ac = { 0, 1, 4, 6, 8, 9 }
35. Say: We can show AC on the Venn diagram.
36. Write the numbers in AC in the Venn diagram (as show in the box). Ask the pupils to copy this in
their exercise books.
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37. Say: It is not necessary to put AC in its own oval as this can become confusing when we have
more than one set on the same Venn diagram.
Guided Practice (5 minutes)
1. Point to and read the exercise on the board:
U = { x : x is a counting number, x < 10 }
a. Define B, the set of all even numbers y less than 10.
b. List all the elements in set B using set notation.
c. Write using set notation:
i) an element in set B.
ii) an element in set BC.
2. Ask pupils to work in pairs to discuss and write the answers.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to share answers.
(Answer: a. B = { y : y is even, y < 10 }; b. B = { 2, 4, 6, 8 }; c. i) Any one of these: 2 ∈ B, 4 ∈ B, 6
∈ B, 8 ∈ B); ii) Any one of these: 1 ∈ BC, 3 ∈ BC, 5 ∈ BC, 7 ∈ BC, 9 ∈ BC)
Independent Practice (10 minutes)
1. Point to and read out the exercise on the board:
U = { 1, 4, 9, 16, 25, 36, 49, 64, 81 }
a. Describe U, the universal set in words.
b. Define the set of square numbers less than 30. Represent the set by A, the elements by s.
c. List the elements of set A.
d. Draw the Venn diagram for the set.
e. Write the elements of AC in the Venn diagram.
2. Ask the pupils to answer independently in their exercise books.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to
A = { s : s is a square number, s < 30 }
write the answers on the board. Correct any errors.
U
(Answer: a. U = { square numbers less than 100 }; b. A =
A
36
1 4
{ s : s is a square number, s < 30 };
25
64
c. A = { 1, 4, 9, 16, 25 }; d. see box; e. see box)
9 16

49

Closing (3 minutes)

81

1. Ask: What is the universal set, U? Raise your hand. (Answer: The universal set, U is the set of all
elements under consideration.
2. Ask: What is the complement of a set, AC? Raise your hand. (Answer: The complement of a set,
AC is the set of elements in set U which are not in set A).
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Lesson Title: Finite Sets
Lesson Number: M-09-006
Learning Outcomes
By the end of the
lesson, pupils, will be
able to identify sets of objects,
things, ideas and numbers that
are finite.

Theme: Number and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

Preparation
1. Write this set in the centre of the
board:
{ Sunday, Monday, Tuesday, Wednesday,
Thursday, Friday }
2. Write this vocabulary list on the top
left-hand corner of the board:
Vocabulary List: finite, ellipsis
3. Write the exercise from the Guided
Practice section on the board.
4. Write the exercise from the
Independent Practice section on the
board.

Opening (2 minutes)
1. Say: Please raise your hands if you recognise the set on the board. (Answer: The set of the days
of the week.)
2. Say: Today we are going to identify sets of objects, things, ideas and numbers that are finite.
Introduction to the New Material (10 minutes)
1. Say: Let us call the set on the board, D.
2. Ask: How many elements are in set D? Raise your hand. (Answer: 7)
3. Say: There are 7 days in a week. We will always be able to list the days and count how many
there are. We call a set where we can list and count all the elements or members a ‘finite’ set.
4. Write the definition of a finite set on the board: A set where we can list and count all the
elements or members.
5. Ask the pupils to copy the information on the board in their exercise books.
6. Have a pupil from the left-hand side of the classroom volunteer to remind the class how to write
the number of elements in set D using set notation. (Answer: n(D) = 7)
7. Write on the board: L = { letters in the English alphabet }
8. Ask: How can we tell if this is a finite set?
9. Give a few moments for the pupils to discuss this with a partner.
10. Have a pupil from the front of the classroom volunteer to answer. (Answer: We can list and
count all its elements.)
11. Ask: How many elements are in set L? Raise your hand. (Answer: n(L) = 26)
12. Say: Because we have so many elements in set L, we may not want to list all of them. We can
use ‘ellipsis’ in the middle of the list to show that some elements are missing.
13. Write on the board: L = { a, b, c, d, . . ., x, y, z }
14. Say: Please list enough elements so the ones missed out are clearly understood.
Guided Practice (10 minutes)
1. Ask pupils to work in pairs.
2. Point to and read the exercise on the board:
a. A = { factors of 10 }
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b. B = { whole numbers less than 100 }
c. C = { multiples of 3 between 30 and 50 }
i. State whether the set is finite or not.
If the set is finite:
ii. List its elements. Use ellipsis if the set has more than 6 elements.
iii. Write the number of elements in the set using set notation.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give the various answers to the problem.
5. Correct any errors.
Answers:

a. i. finite
b. i. finite
c. i. finite

ii. A = { 1, 2, 5, 10 }
ii. B = { 0, 1, 2, . . ., 97, 98, 99}
ii. C = { 33, 36, 39, 42, 45, 48 }

iii. n(A) = 4
iii. n(B) = 100
iii. n(C) = 6

Independent Practice (10 minutes)
1. Point to and read the following exercise from the board for pupils to complete independently.
U = { whole numbers from 1 to 50 }
List the elements in the following sets and give the number of elements in each set. Use ellipsis if
there are more than 8 elements in the set.
a.
A = { prime numbers }
b.
B = { square numbers }
c.
C = { numbers divisible by 5 }
d.
D = { multiples of 4 }
2. Give pupils 7 minutes to complete the exercise.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from the front, back, left-hand side and right-hand side of the classroom volunteer
to give the answers. Write the correct answers on the board. Ask pupils to check their work
Answers:

a. A = { 2, 3, 5, 7, . . ., 37, 41, 43, 47 }
b. B = { 1, 4, 9, 16, 25,36, 49 }
c. C = { 5, 10, 15, 20, . . ., 35, 40, 45, 50 }
d. D = { 4, 8, 12, 16, . . ., 36, 40, 44, 48 }

n(A) = 15
n(B) = 7
n(C) = 10
n(D) = 12

Closing (3 minutes)
1. Ask: What is a finite set? Raise your hand. (Answer: A set where we can list and count all the
elements or members.)
2. Say: Great work! In the next lesson, we will look at infinite sets.
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Lesson Title: Infinite Sets
Lesson Number: M-09-007
Learning Outcomes
By the end of the
lesson, pupils will be
able to identify sets of objects,
things, ideas and numbers that
are infinite.

Theme: Number and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

Preparation
1. Write this vocabulary
list on the top left-hand
corner of the board:
Vocabulary List: infinite
2. Write the exercise from the
Independent Practice section on
the board.

Opening (5 minutes)
1.
2.
3.
4.
5.
6.
7.
8.

Write on the board: { factors of 2 }
Say: Please list the element of the set of factors of 2.
Allow a few moments for the pupils to list the elements of the set.
Ask: How many elements do we have in the set? Raise your hand. (Answer: 2 elements, { 1, 2 })
Say: Raise your hand if you know the name of this type of set.
Select a pupil who has raised their hand to answer. (Answer: finite set.)
Ask: What is a finite set?
Have a pupil at the front of the classroom volunteer to answer. (Answer: A finite set is a set
where we can list and count all the elements or members.)
9. Say: Today we are going to identify sets of objects, things ideas and numbers that are infinite.
Introduction to the New Material (13 minutes)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

14.

Write on the board: { multiples of 2 }
Say: Give me examples of members of this set.
Allow pupils from around the classroom to give examples of multiples of 2.
Write them on the board as they call them out. Allow this to continue until you have 8-10
examples of multiples of 2. (Example answers: 2, 4, 6, 8, 10, 12, 14, 16)
Ask: How many elements do we have so far?
Have a pupil volunteer to count the examples on the board and give the answer.
Ask: What other elements can you think of? (Example answers: 18, 20, 22)
Say: The set of multiples of 2 is an example of an infinite set.
Ask: From what we have done so far, who can explain what an infinite set is?
Have 2-3 pupils volunteer to give explanations. (Example answers: An infinite set is a set where
there are many elements; we cannot list all the elements; there are too many elements to list)
Write on the board: An infinite set is a set where we cannot list or count all the elements or
members. No matter how many elements we list, there will always be more.
Enclose the set of numbers on the board with curly brackets and add ellipsis at the end: { 2, 4, 6,
8, 10. 12, . . . })
Say: We add ellipses at the end of infinite sets to show that the elements go on forever. This is
different from when we added ellipsis to finite sets. In a finite set, we know the number of
elements. We add ellipsis to show some elements have been left out. In an infinite set, we do
not know the number of elements. We add ellipsis to show that there are infinitely more
elements to come.
Ask pupils to copy the information on the board in their exercise books.
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Guided Practice (5 minutes)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Write on the board: A = { 1, 2, 3, 4, . . . 18, 19, 20 }, B = { 1, 2, 3, 4, . . . }
Say: Please write down which set you think is a finite set and which one is an infinite set.
Allow pupils 1 minute to answer.
Say: Turn to your neighbour and discuss your answers with them. You have 1 minute.
Say: Raise your hand if you think set A is a finite set.
Do a visual check of hands raised and take note of pupils who seem unsure.
Say: Raise your hand if you think set A is an infinite set.
Do a visual check of hands raised and again take note of pupils who seem unsure.
Ask: Do you think set B is finite or infinite?
Allow pupils to call out answers.
Have 2-3 pupils volunteer to give a reason for their answers for sets A and B.
Say: A is a finite set because the elements go from 1 to 20. The ellipsis shows we have not listed
some elements. B is an infinite set because the elements start from 1 and continue for ever. The
ellipsis shows that we can continue writing elements until infinity.
13. Write this on the board and ask pupils to copy this in their exercise books.
Independent Practice (10 minutes)
1. Point to and read the following exercise:
Sets:
a.
{ even numbers from 20 to 30 }.
c.
{ odd numbers between 10 and
100 }

b. { prime numbers}
d. ( whole numbers greater than
2000 }

For each set:
i.
Say whether the set is finite or infinite.
ii.
List the elements of the set using set notation.
2. Ask the pupils to answer independently in their exercise books.
3. Walk around, if possible, to check the answers and clear up any misconceptions, particularly
with the pupils who seemed unsure during the previous exercise.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
(Answers: a. i. finite, ii. { 20, 22, 24, 26, 28, 30 }; b. i. infinite, ii. { 2, 3, 5, 7, . . . }; c. i. finite,
ii. { 11, 13, 15, 17, . . . 95, 97, 99 }; d. i. infinite ii. { 2001, 2002, 2003, 2004, . . . }).
Closing (2 minutes)
1. Ask: What did you learn in this lesson? (Example answers: About infinite sets; the difference
between finite and infinite sets; the difference between using ellipsis for finite and infinite sets)
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Lesson Title: Unit and Empty Sets
Lesson Number: M-09-008
Learning Outcomes
By the end of the
lesson, pupils will be
able to identify a unit set as one
with one element, and an
empty set as one with no
elements.

Theme: Number and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

Preparation
1. Write this vocabulary
list on the top left-hand
corner of the board:
Vocabulary List: null
2. Write the questions from the
Independent Practice section on
the board.

Opening (3 minutes)
1.
2.
3.
4.

Write on the board: C = { even prime numbers }, D = { even prime numbers greater than 5 }
Say: List the element of sets C and D.
Allow 1 minute for the pupils to list the elements of the sets.
Ask: How many elements do we have in each set? Raise your hand to answer. (Answers: C = { 2 },
n(C) = 1; D = { }, n(D) = 0)
5. Say: Today we are going to be looking at unit and empty sets.
Introduction to the New Material (12 minutes)
1. Write:
C = { 2 }, n(C) = 1 – Unit set (has only 1 element)
D = { }, n(D) = 0 – Empty or null set (has no elements). Denoted by : { } or 
2. Say: There are special names given to sets C and D. Because there is only one element in set C, it
is called a ‘unit set’. Because set D has no elements, it is called an ‘empty set’ or a ‘null set’. It is
written as { } or .
3. Ask pupils to copy the information in their exercise books.
4. Say: An example of a set with only one element from everyday life is a set of months with 28
days.
5. Ask: What month has 28 days?
6. Have a pupil volunteer to answer. (Answer: February)
7. Say: Let us call the set of months with 28 days E.
8. Write on the board: E = { February }, n(E) = 1.
9. Say: An example of an empty set from everyday life is a set of months with 32 days.
10. Write on the board: { months with 32 days } = , n() = 0.
11. Say: Remember the set written as { } is an empty set. It contains nothing. The set written as { 
} is not an empty set. It is a unit set containing one element which is the empty set.
12. Discuss this for 1 minute. Make sure the pupils understand the difference between { } and {  }.
Guided Practice (5 minutes)
1. Write on the board:
a. Is an empty set a finite or infinite set?
b. Is a unit set a finite or infinite set?
2. Ask pupils to work in pairs to answer the questions.
3. Walk around, if possible, to check answers and clear any misconceptions about what makes a set
finite or infinite.
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4. Have one pupil from the left-hand side and one from the right-hand side of the classroom
volunteer to give their answers to the questions. (Answers: a. finite, it has 0 elements; b. finite,
it has 1 element.)
Independent Practice (10 minutes)
1. Read the questions below from the board.
i. Give one example from everyday life of:
a) an empty set
b) a unit set
ii. Give one example from Maths of:
a) an empty set
b) a unit set
2. Ask the pupils to work independently to answer the questions in their exercise books.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Ask the opinion of the class after each answer and discuss the answer for a few moments.
(Example answers:
i.
a) { dogs with 5 legs }; { year with 13 months }
b) { months with 29 days }, { February }; { days starting with the letter M }, { Monday }
ii.
a) { whole numbers which are both even and odd }; { squares with unequal sides }
b) { whole numbers which have only one factor}, { 1 }; { whole numbers with 4 as their
square }, { 2 })
6. Clear up any misconceptions. For example, the fact that 2 is not the same as { 2 }. Explain that 2
is the number 2, while { 2 } is the set which has the number 2 as its only element.
Closing (5 minutes)
1. Say: Please say 2 things you learned during this lesson.
2. Have 2-3 pupils volunteer to say 2 things they learned. (Example answers: I learned about unit
and empty sets; I learned that both unit and empty sets are finite; February can have both 28
and 29 days)
3. Discuss and ask follow-up questions. Example follow-up questions: What did you learn about
unit sets? What did you learn about empty sets? How many elements are in unit and empty
sets? Is there any other month where the number of days changes like February?
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Lesson Title: Equal Sets
Lesson Number: M-09-009
Learning Outcomes
By the end of the
lesson, pupils will be
able to identify sets with the
same elements.

Theme: Number and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

Preparation
1. Write on the board: {
4, 2, 1, 3 }, { 3, 2, 1, 4 }, {
2, 1, 2, 3, 4 }
2. Write the questions from the
Independent Practice section on
the board.

Opening (2 minutes)
1.
2.
3.
4.
5.

Point to the sets on the board: { 4, 2, 1, 3 }, { 3, 2, 1, 4 }, { 2, 1, 2, 3, 4 }
Ask: Look at the sets on the board. What do you notice?
Give pupils 1 minute to discuss the sets with their partner.
Guide pupils to say that the elements of all 3 sets are 1, 2, 3, 4.
Say: In today’s lesson, we will be looking at equal sets.

Introduction to the New Material (15 minutes)
1.
2.
3.
4.

5.
6.
7.
8.
9.
10.
11.
12.

13.
14.
15.
16.
17.

Say and write on the board: 2 sets are equal when they have exactly the same elements.
Say: We can also compare more than 2 sets.
Write on the board: { 4, 2, 1, 3 } = { 3, 2, 1, 4 } = {2 , 1, 2, 3, 4 }.
Say and write on the board: It does not matter what order we write the elements or if we write
the same element more than once. When counting the number of elements in a set, we only
count the unique elements. This means we do not count any element more than once.
Ask: How many unique elements do the 3 sets have exactly? Raise your hand. (Answer: All 3 sets
have exactly 4 unique elements – 1, 2, 3, 4.
Say: We count the ‘2’ in the third set only once. It is also good practice to put the elements in
ascending or descending order. We can now write one set to represent all 3 sets on the board.
Write on the board: All 3 sets can be represented by { 1, 2, 3, 4 }.
Ask pupils to write down all the information on the board in their exercise books.
Write on the board: A = { 2, 4, 6, 8 }, B = { 10, 20, 30, 40, 50 }.
Say: Look at the sets on the board. What can you say about the elements in the sets?
Give pupils 2-3 minutes to discuss and share ideas with their partner.
Say: Describe the elements in sets A and B. Raise your hand to answer. (Example answers: The
elements in set A are even numbers less than 10 (or multiples of 2 less than 10), the elements in
set B are multiples of 10 from 10 to 50.)
Ask: Do the sets have exactly the same elements? Raise your hand to answer. (Answer: No, the
elements in the sets are all different.)
Say: 2 sets are not equal when they have different elements.
Write on the board: { 2, 4, 6, 8 } ≠ { 10, 20, 30, 40, 50 }
Say and write : This can also be written as A ≠ B.
Ask the pupils to copy all the new information on the board in their exercise books.

Guided Practice (5 minutes)
1. Write on the board: C = { 1, 3, 5, 7 }, D = { 3, 5 }
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2. Say: Discuss with your partner if you think sets C and D are equal.
3. Allow 1-2 minutes for the discussion.
4. Select 2-3 pupils who have their hands raised to answer. (Answers: Set C is not equal to set D;
they do not have the same number of unique elements; n(C) = 4, n(D) = 2;
the 2 sets do not have exactly the same elements)
5. Clear up any misconceptions.
6. Say: The most important thing for sets to be equal is that they must have ‘exactly’ the same
elements.
Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the following questions on the board:
i. Put = or ≠ between the 2 sets to make the statement true.
a. { prime numbers less than 10 }  { 2, 3, 5, 7 }
b. { 1, 3, 5 }  { 1, 2, 3 }
c. { a, a, b }  { a, b }
ii. Are A and B equal?
a. A = { first 4 positive whole numbers }; B = { 4, 2, 1, 3 }
b. A = { s : s is a square number, s < 20 }; B = { 1, 4, 9, 16, 25 }
2. Walk around, if possible, to check the answers and clear up any misconceptions.
3. Have pupils from around the classroom volunteer to give their answers to the questions.
(Answers: i. a. = ; b. ≠ ; c. = ; ii. a. Yes ;
b. No).
Closing (3 minutes)
1. Ask: What is the most important thing for sets to be equal?
2. Ask pupils to write their names and answers on a piece of paper and to hand them in.
(Answer: Equal sets must have exactly the same elements.)
3. Use this to determine whether pupils achieved the main learning outcome of the lesson. Review
at start of the next lesson.
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Lesson Title: Equivalent Sets
Lesson Number: M-09-010
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

able to:
1. Identify that an equivalent
set has the same number of
elements.
2. Distinguish between equal
and equivalent sets.

Preparation
1. Write this vocabulary list on the
top left-hand corner of the board:
Vocabulary List: equivalent, unique
2. Write the questions from the
Independent Practice section on the board.
3. Write on the board: { a, b, c }, { b, a, b, c,
a, c, b }

Opening (2 minutes)
1.
2.
3.
4.

Point to the sets on the board: { a, b, c }, { b, a, b, c, a, c, b }
Ask: Are these 2 sets equal? Raise your hand.
Select a pupil from the back of the classroom to answer. (Answer: Yes).
Ask: What makes them equal? Raise your hand. (Example answers: They have exactly the same
elements. The elements for both sets are a, b, c).
5. Say: Today we will be looking at equivalent sets and learning how they differ from equal sets.
Introduction to the New Material (15 minutes)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

13.
14.

Write on the board: A = { a, b, c }, B = { 1, 2, 3 }.
Ask: What do you notice about the 2 sets on the board?
Guide the pupils to say the 2 sets have the same number of elements.
Write on the board: n(A) = n(B).
Say and write on the board: When 2 sets have the same number of elements they are called
‘equivalent’ sets. We write this using a double-headed arrow as: A ↔ B.
Say: We read it as set A is equivalent to set B.
Write: C = { 5, 10, 15 }, D = { 5, 15, 5, 10 }.
Say: Please look at sets C and D. Can you say if they are equal sets, equivalent sets, neither or
both?
Ask pupils to think about this for 2 minutes and write down any ideas they have.
Guide them to think about the number and type of unique elements in each set.
Ask pupils to discuss their ideas with their partner for 2 more minutes.
Have pupils from around the classroom volunteer to share their ideas with the class. Discuss
these ideas. (Example answers: Set C has 3 unique elements 5, 10 and 15. Set D also has 3
unique elements and can be written as { 5, 10, 15 }. Therefore the 2 sets are equal because they
have exactly the same elements. Sets C and D are equivalent because they have the same
number of elements n(C) = n(D) = 3).
Write on the board: All equal sets are equivalent but not all equivalent sets are equal.
Discuss the above statement using open-ended questions for 2 minutes using sets A, B, C and D.
a. Which sets are equivalent? Why?
b. Which sets are equal? Why?
(Answers: Sets A, B, C and D all have 3 unique elements so they are all equivalent with each
other. Sets A and B have exactly the same 3 unique elements, so they are equal).
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Guided Practice (5 minutes)
1. Write on the board: A = { w, x, y, z }, B = { cow, goat, sheep, pig }, C = { w, x, y, x. w, y, z }.
2. Ask the pupils to discuss in pairs which of these sets are equal and which are equivalent to each
other.
3. Have pupils from around the classroom volunteer to give their answers.
(Answers: A ↔ B ↔ C because they all have 4 unique elements, n(A) = n(B) = n(C) = 4; A = C
because they have exactly the same 4 unique elements, w, x, y, z).
Independent Practice (10 minutes)
1. Point to the following questions on the board for pupils to answer independently:
The 4 sets M, N, O and P are described as shown:
M = { kite, rectangle, rhombus, square, trapezium }, N = { odd numbers between 1 and 10 },
O = { square numbers between 1 and 30 }, P = { 1, 3, 5, 7, 9 },
i. List the elements for the sets N and O .
ii. Use ↔ (is equivalent to) or = (is equal to) between the 2 sets to make the statements
true.
a. M  N
b. O  P
c. N  P
d. M  P
2. Have pupils from around the classroom volunteer to give their answers to the questions.
3. Discuss the answers and clear any misconceptions (in particular ii. c.).
(Answers: i. N = { 1, 3, 5, 7, 9 }, O = { 1, 4, 9, 16, 25 };
ii. a. M ↔ N
b. O ↔ P
c. N = P (accept also N ↔ P)
d. M ↔ P)
Closing (3 minutes)
1. Ask: What is the difference equal and equivalent sets?
2. Have a pupil from the back of the classroom volunteer to answer.
3. Have another pupil from the front of the classroom volunteer to repeat the answer given.
(Answer: Equal sets have exactly the same elements while equivalent sets have the same
number of elements.)
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Lesson Title: Introduction to Subsets
Lesson Number: M-09-011
Learning Outcomes
By the end of the
lesson, pupils will be
able to identify subsets as a
collection of objects within a
set.

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

Preparation
1. Write this vocabulary list on the
top left-hand corner of the board:
Vocabulary List - subset
2. Write on the board: X = { whole numbers
between 1 and 10 }, Y = { even numbers
between 1 and 10 }
3. Write the exercise from the Independent
Practice section on the board.

Opening (3 minutes)
1. Say: List the elements of the following sets on the board: X = { whole numbers between 1 and 10
}, Y = { even numbers between 1 and 10 }.
2. Allow time for the pupils to list the elements of the 2 sets.
3. Ask pupils to raise their hand to share answers. Write the answers on the board. (Answer: X = {
2, 3, 4, 5, 6, 7, 8, 9 }, Y = { 2, 4, 6, 8 }
4. Ask: Which elements in set Y are present in set X? Raise your hand. (Answer: { 2, 4, 6, 8 })
5. Say: Today we will introduce subsets where all the elements in one set are present in another.
Introduction to the New Material (15 minutes)
1. Say: If ‘every’ element in set Y is present in set X, then Y is a subset of X. We use a special
notation for this relationship between the 2 set.
2. Write on the board:
{ 2, 4, 6, 8 }  { 2, 3, 4, 5, 6, 7, 8, 9 }
Y  X
This is read as set Y "is a subset of" set X
3. Say: If ‘every’ element in a set, e.g. W, is not present in set X, then W is not a subset of X.
4. Write on the board.
W = { 5, 6, 7, 8, 9, 10 }
W ⊄ X
This is read as set W "is not a subset of" set X
5. Ask: There is one element in set W which is not present in set X. What element is that?
6. Allow pupils to call out the answer. (Answer: 10).
Y  X
7. Say: For set W to be a subset of set X, ‘every’ element in
X
3
W must be present in X. We can draw a Venn diagram
5
Y
showing the relationship between sets X and Y.
2
4
7
8
8. Draw the Venn diagram as shown in the box.
9
6
9. Say: Note how all the even numbers are shown in both
X and Y. If we remove the oval shape for set Y, all the
elements in X will still be shown. The set X has many
subsets, not just Y. One other example is { 2, 3, 9 }.
10. Say: Write down 3 more subsets of set X in your exercise books.
11. After 2 minutes ask pupils to raise their hand to answer. Write some example answers on the
board. (Example answers: { 3, 5, 7, 9 }, { 8, 9 }, { 7 }, { 2 }, { 2, 3 }, { })
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12. Write on the board: { }  X.
13. Ask: How can you explain the statement, "the empty set is a subset of set X?"
14. Discuss this statement with the pupils. (Discussion point: The empty set has nothing in it, and
one of the subsets of set X also has nothing in it. This set with nothing in it is an empty set.
Therefore the empty set is a subset of X.)
15. Say and write on the board: The empty set is a subset of every set, because there will always be
one subset which has nothing in it.
16. Ask pupils to copy the above statement in their exercise books.
Guided Practice (5 minutes)
1.
2.
3.
4.
5.
6.
7.

Write on the board: S = { 6, 12, 18, 24, 30 }, T = { 6, 9, 12 }
Ask: Look at the sets on the board - is set T a subset of set S?
Allow the pupils some time (less than a minute) to think about the question.
Say: Please discuss your answer with your neighbour.
Allow 1 minute for the pupils to discuss their answer with their neighbour.
Have a pupil from the front of the classroom volunteer to give their answer.
Have 1-2 other pupils from around the classroom volunteer to say if they agree/disagree with
the answer and why.
8. Allow the class to discuss the answer for 1 minute and come to an agreement about the answer.
9. Share the answer with the class. (Answer: T ⊄ S, because the element 9, which is in set T, is not
in set S).
Independent Practice (10 minutes)
1. Point to the following exercise on the board:
i. A = { 21, 22, 23, 24, 25 },
ii. A = { 10, 20, 30, 40, 50 },
B = { 31, 32, 33, 34, 35 }
B = { 30, 50 }

iii. A = { 1, 3, 6, 10, 15 }
B = { 21, 28, 36, 45, 55 }

a. Use set notation to write whether B is a subset of A.
b. Draw the Venn diagram if B is a subset of A.
ii. b.
B  A
iv. Write all the subsets you can find for the set { a, b, c }.
2. Ask the pupils to answer the questions independently in 6
A
10
minutes.
B
3. Walk around the classroom to check on their answers and
30 50
20
clear up any misconceptions.
40
(Answers: i. a. B ⊄ A; ii. a. B  A iii. a. B ⊄ A
only 1 Venn diagram required for ii. b. shown right.
iv. { }, { a }, { b }, { c }, { a, b } { a, c }, { b, c }, { a, b, c }).
4. Discuss the answers to Question iv, especially why { } and { a, b, c } are subsets of { a, b, c }.
(Discussion point: Empty set { } is discussed above in the introduction. In the case of { a, b, c },
one of the subsets of any set, A, is the set itself because every element of set A is an element of
A).
Closing (2 minutes)
1. Ask: What is the condition for set P to be a subset of set Q? Raise your hand.
(Answer: If ‘every’ element in set P is present in set Q, then P is a subset of Q).
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Lesson Title: Identifying Subsets of a Set of Real Numbers
Lesson Number: M-09-012
Learning Outcomes
By the end of the
lesson, pupils will be
able to identify subsets of
real numbers: natural
numbers, whole numbers,
rational numbers (integers,
fractions and decimals).

Teaching Aids
None

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes

Preparation
1. Write this vocabulary list on the top
left-hand corner of the board:
Vocabulary List: natural numbers, integers,
rational numbers, irrational numbers.
2. Write this set of numbers on the board: { 5,
3
2, 0, 4, 0.5, √3,  }.
3. Write these instructions on the board:
a. Draw each subset according to the
relationship found in the previous exercise.
b. Label each subset with the correct symbol.
c. List a few examples of elements which
belong in each subset.

Opening (2 minutes)
1. Read this set of numbers from the board: { 5, 2, 0,

3
,
4

0.5, √3,  }.

(Leave the list on the board to use throughout the lesson).
3
4

2. Say: Each number on the board has got a name that we identify it by. For instance, is called a
fraction.
3. Ask: What name do we give the number 0.5? Raise your hand. (Answer: Decimal).
4. Say: In today’s lesson, we will learn how to identify subsets of real numbers.
Introduction to the New Material (15 minutes)
1. Say: All the numbers we will look at today are subsets of real numbers. The set of real numbers
is the universal set for the sets we are considering. It is denoted by R.
2. Write: R is the universal set for all real numbers.
R = { real numbers }
3. Say: All the subsets of R are infinite sets so we will only list a few elements for each. We will use
ellipsis to show how infinite sets go on forever.
4. Ask: How is an ellipsis written? Raise your hand. (Answer; as 3 dots . . .)
5. Say: The first subset is the set of natural numbers. These are the counting numbers we learnt in
primary school.
6. Ask: What are the first 5 elements of this set? Raise your hand. (Answer: 1, 2, 3, 4, 5).
7. If a pupil gives 0 as an example, ask: Why is 0 not a counting number? (Example answers: We
always start counting objects from 1; we never start counting from 0)
8. Write: N = { natural numbers }
= { 1, 2, 3, 4, 5, . . . }
9. Say: The next subset is the set of whole numbers, W. These are the natural numbers plus 0.
10. Write: W = { whole numbers }
= { 0, 1, 2, 3, 4, 5, . . . }
11. Point to the number 2 from the list at the start of the lesson.
12. Ask: What is this type of number called? Raise your hand. (Answer: negative integer).
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13. Say: The set of integers is made up of positive natural numbers, 0, and negative natural
numbers. It is denoted by Z.
14. Write: Z = { integers }
= { . . ., −3, −2, −1, 0, 1, 2, 3, . . . }
15. Explain to pupils how the ellipsis at both ends of the set shows the numbers carry on forever in
both positive and negative directions.
16. Ask: What numbers can you see on the board that we have not discussed as yet? Raise your
3

hand. (Answers: 4; 0.5; √3; ).
17. Say: We already know that

3
4

is a fraction and 0.25 is a decimal number. Both these numbers

belong to the set of rational numbers, Q.
18. Write: Q = { rational numbers }
= { . . ., −2, −11/2, −0.5, 0, 1, 33/4, . . . }
All integers, fractions and decimals are rational numbers. However, he denominator cannot be 0.
19. Say: ‘Rational’ comes from the word ‘ratio’ and describes how all the numbers can be written as
ratios or fractions of integers.
3

20. Write: 4 is a ratio of the integers 3 and 4.
21. Write: 0.5 can be written as a fraction

5
10

1
2

which is the same as .

22. Ask: What 2 integers make up this fraction? (Answer: 1 and 2).
23. Explain that the denominator of rational numbers cannot be 0 as we cannot divide by 0.
24. Ask: What about the integers themselves? Can they be rational numbers as well? Raise your
hand.
5

25. Guide the pupils to see how an integer, e.g. 5, can be written as the fraction 1.
26. Say: All integers, fractions and decimals are rational numbers. However, the denominator
cannot be 0. We have just listed a few in the example.
27. Say: The last 2 numbers on the list are √3 and . They belong to a set of numbers which cannot
be written as fractions.
28. Explain to pupils that  written as

22
7

or 3.142 is just an approximate value. In reality, its value

goes on forever. It is 3.141592653… to 9 decimal places.
29. Write: 3.141592653… to 9 decimal places.
30. Point out the ellipsis.
31. Say: Numbers whose values go on forever like that are called irrational numbers. You will learn
more about irrational numbers in senior secondary school.
Guided Practice (5 minutes)
1. Say: Look at all the sets on the board. We can show in set notation the relationship between
each of them. All the elements in the set of natural numbers N also belong to the set of whole
numbers W.
2. Ask: How would we write this? Raise your hand. (Answer: N  W).
3. Say: Work in pairs to write the relationships between the other subsets of R.
4. Walk around the class to check on answers and clear any misconceptions.
5. Have a pupil from the left-hand side of the classroom volunteer to come to the board to write
the relationship between the sets W and Z. (Answer: W  Z).
6. Ask: Who can write the complete relationship between R and all its subsets? Raise your hand.
7. Select a pupil with their hand raised to do so on the board.
8. Ask the pupil at the board to explain how they arrived at their answer.
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9. Ask the other pupils if they agree. Ask them to make comments and any corrections to what is
on the board.
(Answer: N  W  Z  Q  R; the sets all form subsets as shown; all the elements in N
belong to W; all the elements in W belong to Z; all the elements in Z belong to Q; all the
elements in Q belong to R.
10. Write: N ⊂ W ⊂ Z ⊂ Q ⊂ R
Natural numbers are whole numbers, whole numbers are integers and integers are rational
numbers. They are all part of the real number system which we use everyday.
11. Say: Natural numbers are whole numbers, whole numbers are integers and integers are rational
numbers. These all form the real number system which we use in Mathematics and in everyday
life.
Independent Practice (10 minutes)
1. Say: A good way to remember these subsets of R is by representing them all on the same Venn
diagram.
2. Say: Draw R, the universal set as a rectangle.
3. Show this on the board.
4. Read these instructions from the board and ask the pupils to complete them independently in
their exercise books:
a. Draw each subset according to the relationship found in the previous exercise.
b. Label each subset with the correct symbol.
The Real Number System
c. List a few examples of elements which belong in each
R
subset.
Q

3
Z
5. Give pupils 7 minutes to complete the activity.
W
6. Walk around to check answers and clear misconceptions.
N
0.25 1
7. Have pupils from around the classroom volunteer to give
3
1, 2, 3, . . .
2 0
4
their answers to the questions.
0.5 3
8. Write the correct answer on the board. Ask pupils to
1
−
correct their work.
3
2
(Answer: See box - shown with a few elements listed as
examples. If the pupil puts an irrational number in any of
the subsets, show how we can represent it within R for now as shown).
Closing (3 minutes)
1. Say: List all the subsets of R to which ‘4’ and ‘4’ belong. You can use the definitions or the Venn
diagram to help.
2. Ask pupils to raise their hand to answer. (Answer: 4 belongs to the sets of natural numbers,
whole numbers, integers and rational numbers. 4 belongs to the sets of integers and rational
numbers).
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Lesson Title: Comparing Sets of Real Numbers
Lesson Number: M-09-013
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Number and Numeration
Class/Level: JSS 3
Time: 35 minutes

Teaching Aids
None

able to:
1. Compare sets of real
numbers.
2. Use a Venn diagram to
compare sets of real numbers.

Preparation
1. Write this vocabulary list
on the top left-hand corner
of the board:
Vocabulary List: data, intersection,
union
2. Write the exercise from the
Guided Practice section on the
board.
3. Write the exercise from the
Independent Practice section on
the board.

Opening (3 minutes)
1. Say: In the last lesson, we looked at the subsets of the set of real numbers. Who can name one
of the subsets? Raise your hand.
2. Select pupils with their hands raised to give the answers. (Answers: Counting or natural
numbers, whole numbers, integers, rational numbers, irrational numbers (optional)).
3. Say: Give me an example of a rational number.
1

4. Have a pupil from the back of the classroom volunteer to answer. (Answer: 0.3, 7, − 5)
5. Discuss incorrect answers.
6. Say: Today we are going to compare sets of real numbers. This will include how to use Venn
diagrams to compare sets of real numbers.
Introduction to the New Material (15 minutes)
1. Say: We compare sets of numbers to determine the similarities and differences between them.
This is useful in fields such as science, banking, and accounting where large amounts of data are
processed. Data are ‘collections’ of objects and ideas that have been sorted into groups.
2. Ask: What does the definition of data remind you of? Raise your hand.
3. Give the pupils some time to think and then select a pupil who has raised their hand. (Answer: It
is similar to that of a well-defined set. So, data are well-defined sets).
4. Say: One way to compare sets of data is to examine the lists of elements from the sets.
5. Write on the board: A= { 1, 3, 5, 7, 9 }, B = { 1, 2, 3, 4, 5 }
6. Say: There are special symbols and vocabulary we use in set notation to show the similarities
and differences between sets.
7. Ask: Which elements are in set A that are also in set B? Raise your hand.
8. Give the pupils some time to think and then select a pupil who has raised their hand. (Answer: 1,
3, 5).
9. Write on the board:
{ elements in both sets A and B } = { 1, 3, 5 }
A  B = { 1, 3, 5 }
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read as "A intersection B"
or the "intersection of sets A and
B"

10. Ask: Which elements are in either set A or set B? Raise your hand. (Answer: 1, 2, 3, 4, 5, 7, 9)
11. Write on the board:
{ elements in either set A or set B } = { 1, 2, 3, 4, 5, 7, 9 }
A  B = { 1, 2, 3, 4, 5, 7, 9 }

read as "A union B"
or the "union of sets A and B"

12. Say: Look at the union of sets A and B. Discuss with your partner what you think the universal set
might be. (Example answer: U = { 1, 2, 3, 4, 5, 6, 7, 8, 9 }.
13. Say: Discuss with your partner what the elements of the complement of set A are.
14. Have 2-3 pupils from around the classroom volunteer to give their answers.
15. Ask the class if they agree. You may get 2 answers to this question:
Ac = { 2, 4 } and AC = { 2, 4, 6, 8 }. Discuss the difference between the 2 answers.
(Discussion point: AC = { 2, 4 } is the set of numbers which are in B but not in A. The complement
of a set means ‘all’ the elements not in the set – we need to consider the elements in the
universal set as well. Correct answer: AC = { 2, 4, 6, 8 }).
U = { 1, 2, 3, 4, 5, 6, 7, 8, 9 }
16. Ask: What is the complement of set B? Raise your hand.
A= { 1, 3, 5, 7, 9 }
(Answer: BC = { 6, 7, 8, 9 }).
B = { 1, 2, 3, 4, 5 }
U
17. Say: We can show all this information on a Venn diagram.
A
B
18. Draw the Venn diagram shown.
1
2
19. Say: It is now clear from the Venn diagram what the
7 3
6
9
C
C
elements of sets A and B are.
5
4
8
Guided Practice (5 minutes)
1. Point to the following exercise on the board:
U = { 1, 2, 3, 4, 5, 6 }, C = { 1, 2, 3, 4 }, D = { 4, 5 }.
a. Draw a Venn diagram of the given
information.
a.
U
b. Write in set notation:
C
D
iii. CC
iv.
DC
i. C  D
ii. C  D
1 2
5
6
2. Ask pupils to work in pairs to discuss and share ideas. Give
4
3
them 3 minutes.
3. Walk around, if possible, to check the answers and clear
up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
(Answers: a. see Venn diagram in box;
5. Ask pupils to correct their work as needed.
b.
ii. C  D = { 4 }
iii. C  D = { 1, 2, 3, 4, 5 } iv. CC = { 5, 6 } v. DC= { 1, 2, 3, 6 })
Independent Practice (10 minutes)
1. Point to the following exercise on the board:
U = { natural numbers less than 10 }
R = { squares less than 10 }
S = { even numbers less than 10 }

T = { odd squares less than 10 }

a. List the elements of the given sets.
b. Draw the sets on a Venn diagram.
c. Find R  S
d. Find R  S
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e.

Is R  T?

f. Is T  R?

2. Ask the pupils to answer independently in their exercise books. Give them 7 minutes.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
(Answers: a. U = { 1, 2, 3, 4, 5, 6, 7, 8, 9 }

R = { 1, 4, 9 }

b.

T = { 1, 9 }

U

R
1

c. R  S = { 4 }

S = { 2, 4. 6, 8 }

T

9

4

2

S
6

8
6

d. R  S = { 1, 2, 4, 6, 8, 9 }

3
7

5
e. No, R ⊄ T f. Yes, T  R

Closing (2 minutes)
1. Ask pupils the questions below. Allow them some time to think and then have a pupil volunteer
to answer.
2. Ask: What does the intersection of the 2 sets A and B show?
(Answer: { elements in both sets A and B })
3. Ask: What does the union of 2 sets show?
(Answer: { elements in either set A or set B })
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Lesson Title: Ordering Sets of Real Numbers
Lesson Number: M-09-014
Learning Outcomes
By the end of the
lesson, pupils will be
able to order sets of real
numbers.

Theme: Number and Numeration
Class/Level: JSS 3
Time: 35 minutes

Teaching Aids
None

Preparation
None

Opening (3 minutes)
1. Ask: Can someone tell the class what we did in the last lesson?
2. Select a pupil who has their hand raised to answer. (Example answers: Compared sets of
numbers; found intersection and union of sets; drew Venn diagrams)
3. Ask: What is the intersection of 2 sets?
4. Have a pupil from the back of the classroom volunteer to answer. (Answer: It is the set of
elements common to both sets.)
5. Ask: What is the union of 2 sets?
6. Have a pupil from the front of the classroom volunteer to answer. (Answer: It is the set which
has all the elements from both sets.)
7. Say: In the last lesson, we only compared sets from natural numbers. We can compare other
subsets of the real numbers in a similar way. Today we are going to order sets of real numbers.
Introduction to the New Material (10 minutes)
1. Write on the board: { 4, -2, 0, 9, -4 }
2. Ask: What set do these numbers belong to? Raise your hand. (Answer: Integers).
3. Say: Please put the set of integers in ascending order. Raise your hand. (Answer: { -4, -2, 0, 4, 9
}).
4. Remind pupils that negative integers get smaller the further away
from 0 they are. Positive integers get larger the further away from
0 they are. Draw a quick number line to show this (see example).
5. Write on the board: <, >, ≤, ≥
6. Say: We can use these symbols to compare 2 numbers. You know
them from previous years.
7. Ask pupils to raise their hand to identify the symbols. (Answer: less than, greater than, less than
or equal to, greater than or equal to).
8. Write on the board:

3
5

4
7

 .

9. Say: Put one of these symbols between these 2 numbers to make the statement true.
10. Have a pupil volunteer to put the right symbol on the board and explain how they got their
answer. (Answer: >; possible explanation – use LCM to make a
3
5

common denominator and order according to numerator, =
20 21
,
35 35

20

21 4
,
35 7

> 35)

11. Write on the board: { 0.3, 1.35, 0.25, 1.257 }.
12. Ask pupils to work in pairs to put this set of decimal numbers in
ascending order.
13. Allow them 2 minutes to do this work.
14. Ask: Who can explain to the class what to do?
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=

1

.

1
10

1
1
100 1000

0

.

2

0

.

3

1

.

2

5

1

.

3

5

5

7

15. Select a pupil who has raised their hand to answer. (Example answer: Look at the individual
digits of each number one at a time and compare them with each other. Smaller digits are less
than larger digits.)
16. Use a place value chart to help explain the process.
17. Ask the pairs to check their answers and make any corrections.
(Answer: { 0.25, 0.3, 1.257, 1.35}).
18. Say: We can also order a mixture of real numbers.
2

19. Write on the board: {1.5, 5, 6, 0.35 }
20. Say: Put this set of numbers in descending order. Raise your hand.
2

(Answer: { 6, 1.5, 5, 0.35 }. Change the fraction

2
5

to a decimal 0.4).

Guided Practice (10 minutes)
1. Ask pupils to work in pairs to put the sets of real numbers in ascending order.
2. Write on the board:
a. { 3, -5, 1, -3 }

3

b.

{5,

2
5

,

1
2

,

4
7

c.

}

{ 3.4, -3.4, 3.04, 0.34 }

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
2 4 1 3

5. Ask pupils to correct any errors. (Answers: a. { -5, -3, 1, 3 }; b. { 5 , 7 , 2 , 5 }; c. { -3.4, 0.34,
3.04, 3.4 }.
Independent Practice (10 minutes)
1. Ask the pupils to answer independently.
2. Write on the board:
Put the following sets of numbers in ascending order:
a. { -2,

2
5

, 3, 2.5 }

1

b.

{ 0.35, -0.25, 2 , -0.5 }

Put the following sets of numbers in descending order:
c. { 2.4, -2.4, 2.04, 0.24 }
d. { 4, 0, -3, 2, -6 }
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Ask pupils to exchange exercise books and check each other’s work.
5. Have pupils from around the classroom volunteer to give their answers to the questions.
2

1

6. Ask pupils to correct any errors. (Answers: a. { -2, 5 , 2.5, 3 }; b. { -0.5, -0.25, 0.35, 2 };
c. { 2.4, 2.04, 0.24, -2.4 }; d.{ 4, 2, 0, -3, -6 }).
Closing (2 minutes)
1. Say: Please tell the class one new thing you learned today.
2. Have pupils from around the class volunteer to answer. (Example answers: How to order
integers (or fractions or decimals or mixture of real numbers.)

35

Lesson Title: Real Numbers on a Number Line
Lesson Number: M-09-015
Learning Outcomes
By the end of the
lesson, pupils will be
able to locate real numbers on a
number line.

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes

Teaching Aids
None

Preparation
1. Write on the board:
6
{ -6.7, 6, -0.67, - 7 }
Leave on the board as it will be
used throughout lesson.
2. Draw a number line from -10
to +10 (see example below).

Opening (3 minutes)
1. Say: Please put the elements of the set in ascending order.
2. Have a pupil from the front of the classroom volunteer to explain their solution to the class.
6

(Answer: { -6.7, - 7 ,- 0.67, 6 }).
3. Ask: What do you notice about the negative numbers? Raise your hand.
4. Have a pupil from the back of the classroom volunteer to answer. (Answer: Negative numbers
are smaller the further they are from 0).
5. Say: Today we are going to locate real numbers on a number line.
Introduction to the New Material (10 minutes)
1. Say: All real numbers can be located on a number line. We can draw a number line to show only
integers, only decimals or fractions or a mixture of numbers.
2. Write on the board: { -6, 3, 6, -3 }
3. Say: Can someone show the class where these numbers fit on the number line?
4. Have a pupil volunteer to show these with an X on the number line on the board.

X

X

X

X

6. Ask: What do you notice about the positions of the 3 and -3 in relation to 0? Raise your hand.
(Answer: They are the same distance away from 0).
5. Say: Every real number has positive and negative counterparts. They are the same distance away
from zero. They will always equal to 0 when we add them together.
6. Write:

7.
8.
9.
10.
11.

3 + (-3)
= 0
three plus negative three equals zero
1
1
half plus negative half equals zero
+ (− ) = 0
2
2
Say: Also notice that numbers get smaller and smaller as we move left on the number line. They
get larger as we move towards the right.
Show this on the number line as above.
Say: Let us now look at how to put decimal numbers on a number line.
Write on the board: Show 2.37 on a number line.
Say: It is not easy to put this on the number line on the board.
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12. Show how difficult it is to accurately put this number on the number line because we have to
guess where it fits between 2 and 3.
13. Say: We need a number line with a different scale to show this.
14. Draw the number line below. Ask a pupil to show where to mark 2.37 on it. (Answer: As shown.)
X
15. Say: It is not always practical to have different scales, especially if we want to fit different types
of numbers on the same number line. Most times we can only try to be as accurate as possible.
6

Let us try to locate our first set of numbers on the number line. { -6.7, 6, -0.67, - 7 }
16. Draw a number line as shown. Select pupils to mark the numbers on the number line.
-6.7
X

6
- 7 -0.67
XX

6
X

Guided Practice (10 minutes)
1. Say: Please work in pairs to answer the questions on the board.
2. Write on the board:
Draw number lines marked from -7 to +7.
Locate the set of real numbers on the number line
3

a. { 3, -0.25, -5, 4.5 }

b. { 8 , 0.375,

15
7

2

, -6.2, -6 7 }

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to show their answers on the number lines.
5. Ask: How did you decide where the fractions fitted on the number line. Raise your hand.
(Example answers: By changing them to decimal numbers; changing them to mixed numbers;
finding common denominators.)
6. Ask pupils to correct any errors. (Answers: As shown below)
a.
-5
-0.25
3
4.5
X
X
X
X

b.

2

-67 -6.2
XX

0.375 =
X

3
8

15

-7
X

Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Write on the board: Mark the set of real numbers on a number line

37

67

7
{ 4, -6 10
, -111
, 334 , -6.7, -3, 0, 2.5, - 10- }
15

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Ask pupils to exchange exercise books and check each other’s work.
5. Have pupils from around the classroom volunteer to give their answers to the questions.
(Answer: As shown below)
6. Ask pupils to correct any errors.
7
-6 10
= -6.7 = - 67
10

X

-3
X

11

-115
X

0
X

2.5
X

4
XX

-

Closing (2 minutes)
1. Say: Please listen to this statement. Raise your left hand if you think it is true, raise your right
hand if you think it is false. The number to the right on the number line is always greater than
the one on the left.
2. Allow a few moments for pupils to think, and raise their hands.
3. Have a pupil to volunteer give their reason for their choice. Ask the class if they agree.
4. Show on a number line that a number on the right of another is bigger, e.g. 6 > 4, -3 > -5.
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Lesson Title: The Roman Numeral System
Lesson Number: M-09-016

Theme: Number and Numeration
Class/Level: JSS 3
Time: 35 minutes

Learning Outcomes
By the end of the lesson, pupils will
be able to:
1. Identify the symbols used to show a
Roman numeral.
2. Read, write and count numbers up to 20.

Teaching Aids
None

Preparation
1. If possible, bring an
object such as a clock
which shows Roman numerals.
2. Write on the board:
( I, II, III, . . . }

Opening (2 minutes)
1. Point to the Roman numerals on the board. Say: Please raise your hand if you have seen
numbers written using these symbols on the board before.
2. If no one raises their hands, ask: What do the symbols look like? Raise your hand. (Example
answers: Roman numerals; symbols for counting.)
3. Say: Today we are going to identify the symbols used to show a Roman numeral. You will be able
to read, write and count numbers up to 20. Romans are people who lived in Rome in the country
of Italy.
Introduction to the New Material (15 minutes)
1. Say: The Romans wrote their numbers in a different way from what we are used to. Their
numbers are used on clocks, watches and similar objects. Roman numerals were invented by the
ancient Romans between the years 900 and 800 B.C.
2. Show the object with Roman numerals to the class, if available.
3. Say: The Romans used 7 basic symbols to represent their numbers.
Symbols used in
We can match these numbers to our base 10 numbers. Our base 10
Roman Numerals
numbers are derived from the Hindu-Arabic numbers.
Hindu4. Write the information in the box on the board.
Roman
Arabic
5. Say: These symbols can be written in capital or small letters. They
mean the same thing.
1
I
6. Write on the board: i, ii, iii
5
V
7. Ask: Where have you seen these numbers before in the classroom?
10
X
(Answer: For questions on the board).
50
L
8. Say: We can write or work out other numbers from these 7 Roman
100
C
numerals.
500
D
9. Say: Look at the numbers on the table. Work in pairs and see if you
1000
M
can write the first 5 numbers of the Roman number system.
10. Allow pupils 1 minute to answer the question.
11. Have a pupil from the right-hand side of the classroom volunteer to come to the board to write
their answer.
12. The pupil may write 4 = IIII, or 4 = IV. Ask if anyone has a different idea.
13. Allow pupils to share their ideas.
14. Say: The Romans never wrote more than 3 of the same symbols together. They always tried to
find a different way to show the number instead.
15. Write on the board: 4 = 5 – 1 - IV
16. Say: The ‘I’ in front of ‘V’ means subtraction. Whenever a smaller numeral is in front of a larger
numeral we subtract.
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17. Have pupils raise their hand to share the first 5 numbers. (Answers: 1 = I, 2 = II, 3 = III, 4 = IV, V =
5).
18. Say: The Romans made numbers by adding or subtracting like this.
19. Write the box on the right, on the board.
4
=
=
IV
51
20. Say: Work with your partner. Follow the same method
5
=
5
=
V
to calculate the numbers 8 to 11. Remember, we
6
=
5+1
=
VI
cannot have more than 3 of the same symbols
together.
7
= 5+1+1 =
VII
21. Allow the pupils 3 minutes to discuss and share their
ideas on writing the numbers.
22. Have pupils from around the classroom volunteer to come to the board to complete the
answers.
23. Discuss the answers given. Point out the ‘I’ in front of the ‘X,’ which means subtract.
(Answers: 8 = 5+1+1+1 = VIII; 9 = 10-1 = IX; 10 = X; 11 = 10+1 = XI).
Guided Practice (5 minutes)
1. Say: Continue to work in your pairs. Show how you would calculate the Roman numerals for the
numbers 12-14.
2. Walk around, if possible, to check answers and clear misconceptions.
3. Have pupils from around the classroom volunteer to come to the board to complete the
answers.
4. Discuss the answers given and ask pupils to correct
any errors in their work.
Numerals from 1-20
(Answers: 12 = 10+1+1 = XII; 13 = 10+1+1+1 = XIII; 14
Hindu-Arabic
Calculation
Roman
= 10 + 5 – 1 = XIV).
1
1
I
Independent Practice (10 minutes)
2
1+1
II
3
1+1+1
III
1. Write the table on the right on the board.
4
5–1
IV
2. As you write, ask the pupils to work independently to
5
copy and complete the table.
6
5+1
VI
3. Walk around, if possible, to check the answers and
7
5+1+1=5+2
VII
clear up any misconceptions.
8
5+3
VIII
4. Have pupils from around the classroom volunteer to
9
10 – 1
IX
give their answers.
10
11
5. Write the correct answers and ask pupils to correct
12
any errors in their work.
13
(Answers: 5 = V; 10 = X; 11 = 10+1 = XI; 12 = 10+2 =
14
10 + (5 – 1) = 10 + 4
XIV
XII;
15
13 = 10+3 = XIII; 15 = 10+5 = XV; 16 = 10+6 = XVI:
16
17 = 10+7 = XVII; 18 = 10+8 = XVIII; 19 = 10+9 = XIX).
17
Closing (3 minutes)
18
19
1. Ask: How did the Romans work out how to write the
20
10 + 10
XX
number 19?
2. Have a pupil from the back of the classroom volunteer to answer. (Answer: 19 = 10 + (10 – 1) =
10 + 9 = XIX).
3. Say: Tomorrow, we will look at how to write larger Roman numerals. Great job, class!

40

Lesson Title: Converting between Base 10 and
Roman Numerals
Lesson Number: M-09-017
Learning Outcomes
By the end of the lesson,
pupils will be able to
convert numbers up to 100
from base 10 to Roman
numerals and vice versa.

Theme: Numbers and Numeration
Class/Level: JSS 3

Teaching Aids
None

Time: 35 minutes
Preparation
Write the number 22 on
the board.

Opening (3 minutes)
1. Ask the pupils to convert the number on the board to Roman numerals.
2. Say: Please raise your hand as soon as you finish.
3. After 1 minute, have a pupil volunteer to show their answer and how they got it, on the board.
(Example answers: 22 = 10 + 10 + I + I = XXII; 22 = 10 + 10 + 2 = XXII; 22 = 20 + 2 = XXII)
4. Say: Today we are going to convert numbers up to 100 from base 10 to Roman numerals, and
from Roman numerals to base 10.
Introduction to the New Material (15 minutes)
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

Say: In the Hindu-Arabic system, which numerals are used to make the numbers from 1 to 100?
After a few moments, allow pupils to call out the answers. (Answers: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9)
Ask: Which symbols are used to make the Roman numerals from 1 to 100?
After a few moments, allow pupils to call out the answer. (Answer: 1 = I; 5 = V; 10 = X; 50 = L, 100
= C)
Say: All the numbers from 1 to 100 have to be made from just these 5 numerals.
Write on the board: 10, 20, 30, 40, 50, 60, 70, 80, 90.
Say: Work in pairs to write the Roman numbers for the Tens numbers.
Allow 3 minutes for the pupils to calculate the Tens numbers.
Stop pupils after 3 minutes. Discuss their answers by asking open-ended questions. For example:
a. How did you calculate the number 40?
b. Does anyone have a different idea or method?
c. Did you have difficulties with calculating 60? What were they?
d. Explain how the calculation for the number 90 is similar to that for the number 9.
(Example answers: a. 40 = 50 – 10 = XL; b. Allow pupils to share any different ideas or methods.
Check and clear any misconceptions, (e.g. that 40 is equal to XXXX);
c. Discuss any difficulties pupils may have, clear up any misconceptions.
60 = 50 + 10 = LX;
d. 9 = 10 – 1 and 90 = 100 – 10. If we multiply the calculation for 9 with 10 we get the
calculation for 90. The answer is XC. Ask pupils to see if this works for all the other Tens
numbers. (Yes, it does.) Explain to pupils that this is clear from how numbers are written in base
10, i.e. 9 and 90. This shows that 90 is 10 times bigger than 9. This is not so clear in the way
numbers are written in the Roman system, i.e. IX and XC)).
Write the answers for 10, 20, 30, 40 and 50 on the board. (Answers; 10 = X; 20 = XX;
30 = XXX; 40 = XL; 50 = L).
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11. Have pupils from around the classroom volunteer to write the answers for 60, 70, 80 and 90 on
the board.
(Answers: 60 = LX; 70 = LXX; 80 = LXXX; 90 = XC).
12. Say: Now call out any number from 20 to 40. We will convert it to a Roman numeral together.
a. Allow pupils to call out numbers.
b. Write a few on the board.
c. Select one to work through together on the board. Use the table from the last lesson.
d. Discuss any problems.
(Example answer: 28 = 20 + 8 = XX + VIII = XXVIII; another possibility is: X+X+V+I+I+I)
13. Write on the board: Convert this number to base 10: XLI
14. Allow 1 minute for pupils to carry out their calculation.
15. Have one pupil from the front volunteer to come to the board and show their calculation.
16. Ask if there are any different ideas or methods. Check and clear up any misconceptions.
(Example answers: XLI = 40 + 1 = 41; XLI = 50 – 10 + 1 = 41; XLI = (50 – 10) + 1 = 41).
17. Say: Please remember to use brackets as it will help to make the calculation clear.
Guided Practice (5 minutes)
1. Write on the board:
a. Convert 44 to Roman numerals.
b. Convert XCII to Hindu-Arabic (base 10) numbers.
Show your calculations.
2. Ask the pupils to work in pairs to convert the numbers.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have one pupil from the left- and one from the right-hand side of the classroom volunteer to
give their answers.
5. Write the correct answers on the board. (Answers: a. 44 = 40 + 4 = XLIV; accept other
calculations,
e.g. 44 = (50 – 10) + (5 – 1); b. XCII = 90 + 2 = 92; accept other calculations, e.g. (100-10) + 2 = 92)
Independent Practice (10 minutes)
1. Write the following numbers on the board:
a. Convert these base 10 numbers to Roman numerals: 49, 74, 99
b. Convert these Roman numerals to base 10: XXXIV, LIV, LXXXVIII.
Show your calculations.
2. Ask the pupils to work independently to answer the questions.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to show their calculations on the board.
5. Accept all accurate calculations. Correct any errors. (Example answers: 49 = 40+9 = XLIX;
74 = 70+4 = LXXIV; 99 = 90-9 = XCIX; XXXIV = 30+4 = 34; LIV = 50+4 = 54; LXXXVIII = 80+8 = 88)
Closing (2 minutes)
1. Ask pupils to write their name on a piece of paper.
2. Ask them to write the conversions for the numbers 48 and XCIV on the piece of paper.
3. Collect the paper from each pupil at the end of the lesson to check their understanding.

42

Lesson Title: Introduction to Base 2
Lesson Number: M-09-018
Learning Outcomes
By the end of the lesson,
pupils will be able to:
1. Identify the numerals used to
read and write in base 2.
2. Count up to 20 in base 2 and
work out the pattern of
numbers.

Theme: Number and Numeration
Class/Level: JSS 3
Time: 35 minutes
Teaching Aids
None

Preparation
1. Draw the dot pattern below,
in the centre of the board:

2. Write the vocabulary list on the top
right-hand corner of the board Vocabulary List: binary, device

Opening (3 minutes)
1. Write these numbers on the board: { 1, 2, 4, 8, 16, . . . }
2. Say: Please look at the pattern on the board. Discuss the pattern with your seatmate. Raise your
hand if you can tell the next number in the pattern.
3. Allow a few moments for discussion and for pupils to raise their hands.
4. If no hands are raised, say: The numbers form a pattern based on doubling. Look at the first 3
numbers. Use it to help you find the next number.
5. Have a pupil from the back of the classroom volunteer to answer. (Answer: 32)
6. Say: Today we are going to learn how to identify the numerals used to read and write in base 2.
We will also learn how to count up to 20 in base 2 and work out the pattern of numbers.
Introduction to the New Material (15 minutes)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Ask: Which numerals do we use when we count in base 10?
Allow pupils to call out the answers. (Answers: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9)
Say: There are 10 numerals in base 10. These are 0 to 9.
Ask: How many numerals do you think will be in base 2? Raise your hand. (Answer: 2)
Ask: Which numerals do you think we will use to count in base 2?
Guide pupils to say 0 and 1.
Say: Base 2 numbers are also called ‘binary’ numbers. They are called binary numbers because 2
different digits are used. All base 2 numbers are made using the 2 numerals, 0 and 1.
Say: We use base 2 or binary numbers in all our mobile phones, laptops, computers, DVDs, etc.
All the information in these devices is stored and sent in 0s and 1s.
Say: When we learned how to count in base 10, we used Units, Tens, Hundreds, Thousands and
so on. These are all powers of 10.
Say: To count with base 2, we will use the powers of 2. Work in pairs. Show that these numbers,
{ 1, 2, 4, 8, 16, . . . } are powers of 2
Allow pupils time to work out the powers of 2. Have pupils from around the classroom
volunteer to call out the answers. (Answers: 1 = 20; 2 = 21; 4 = 22; 8 = 23; 16 = 24).
Say: To help us understand how base 2 numbers
16
8
4
2
1
work, we are going to make the set of numbers
=
1
on the board. We need 5 pieces of paper – tear
=
2
them out from your exercise books. Mark the
=
3
dots on your paper as shown on the board.
=
4
=
5
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13. Say: Let us make the first 5 numbers using our dot paper. We will use base 10 numbers to help
us keep track.
14. Say: Draw a table as shown on the board. Arrange your dot papers in the order shown.
15. Say: When we use a number, we will turn the dot paper face up. We will write 1 underneath the
number.
16. Say: When we are not using a number, we will turn the dot paper face down. We will write 0
underneath the number.
17. Say: Let us start with 1. Which dot papers should be face up?
18. Guide pupils to see that to make 1, they need to turn up the dot paper with one dot. All the
others should be turned over. See the guide at the end of the lesson plan for the first 5 numbers.
19. Ask pupils to fill in the first row of their table as shown below.
20. Say: In base 2, we can read this as "no 16s, no 8s, no 4s, no 2s, one 1. So, 1 = 1. Let us now use
our dot papers to make 2.
21. Allow the pupils to discuss and share ideas with their partner.
22. Have a pupil volunteer to come to the board and show how they made 2 using their dot papers.
This is shown in row 2 of the table.
23. Say: In base 2 we do not read this number as ten. Instead we say "one zero".
24. Write on the board:
16
8
4
2
1
2 = 10 one zero
0
0
0
0
1
=
1
25. Repeat these steps for the numbers 3 to 5.
0
0
1
0
0
=
2
26. Write on the board how to say each number
0
0
1
1
0
=
3
shown by the pupil:
0
1
0
0
0
=
4
3 = 11 one one
0
1
0
1
0
=
5
4 = 100 one zero zero
5 = 101 one zero one
27. Say: Note how you are adding the powers of 2 to make the numbers from 1 to 5.
Guided Practice (5 minutes)

16

8

4
1
1
0
0
0

2
1
1
0
0
1

1
0
1
0
1
0

=
6
1. Ask the pupils to work in pairs.
=
7
2. Ask them to use their dot papers to make the
1
=
8
numbers 6 to 10 in base 2.
1
=
9
3. Walk around, if possible, to check the answers
1
=
10
and clear up any misconceptions.
4. Have pupils from around the classroom
volunteer to give their answers to the questions. They can ignore the extra zeros in front of the
numbers.
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5. Say: Please look at the numbers on the table. Can you see a pattern in the numbers?
6. Guide pupils to say that the numbers on the
16
8
4
2
1
table go up in the pattern:
1
0
1
1
1 number has 1 digit; 2 numbers have 2 digits, 4
1
1
0
0
numbers have 3 digits.
1
1
0
1
This is the same as the original set on the board {
1
1
1
0
1, 2, 4, . . . }.
1
1
1
1
7. Ask: How many numbers will you expect to have
0
0
0
0
1
4 digits if we continue the table? (Answer: 8)
0
0
0
1
1
8. Say: We already have 3. Let us see how many
0
0
1
0
1
more we will find.
0
0
1
1
1
0
1
0
0
1
Independent Practice (10 minutes)

=
=
=
=
=
=
=
=
=
=

11
12
13
14
15
16
17
18
19
20

1. Ask the pupils to work independently to complete the table from 11 to 20.
2. Walk around, if possible, to check the answers and clear up any misconceptions.
3. Have pupils from around the classroom volunteer to give their answers to the questions.
(Answers: as shown in the table.)
4. Ask: Did we get the numbers we expected to have 5 digits?
5. Allow the pupils some time to count the numbers with 5 digits and then raise their hand to
answer. (Answer: Yes, there are 8 numbers with 5 digits.)
Closing (2 minutes)
1. Say: Please raise your hand if you know the pattern in making base 2 numbers.
2. Have a pupil who has raised their hand to answer the question.
3. Guide the pupil to explain that there is only one number with one digit, 2 numbers with 2 digits,
4 with 3, 8 with 4 and so on. This follows the same pattern as the numbers we get with the set of
powers of 2 = { 1, 2, 4, 8… }. There will be 16 numbers with 5 digits.
4. Note the pupils who did not raise their hand.
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[GUIDE TO USING DOT PAPER TO MAKE BASE 2 NUMBERS]

16

8

4

2

1

0

0

0

0

1

=

1

0

0

0

1

0

=

2

0

0

0

1

1

=

3

0

0

1

0

0

=

4

0

0

1

0

1

=

5
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Lesson Title: Ordering and Comparing Numbers in Base 2
Lesson Number: M-09-019
Learning Outcomes
By the end of the lesson,
pupils will be able to:
1. List sets of base 2 numbers
up to 20 in ascending order.
2. Compare base 2 numbers up
to 20.

Teaching Aids
None

Theme: Number and Numeration
Class/Level: JSS 3
Time: 35 minutes
Preparation
Write on the board: How
do you make the base 2
number for 12?

Opening (3 minutes)
1. Ask: How do you make the base 2 number for 12?
2. Have a pupil from the front of the classroom
16
8
4
2
1
volunteer to show how to make 12 in base 2.
1
1
0
0
=
12
(Answer: As shown).
3. Ask: How do you read this number?
4. Have a pupil from the back of the classroom volunteer to answer. (Answer: one one zero zero.)
5. Say: Today we are going to learn how to list sets of base 2 numbers. We will also learn how to
compare base 2 numbers up to 20.
Introduction to the New Material (15 minutes)
1. Write on the board: { 11, 10 }.
2. Say: Look at the set of base 2 numbers on the board. How would you work out which number
was the smaller one?
3. Guide the pupils to say that the number 10 is smaller than the number 11 because when
counting, 0 comes before 1.
4. Say: We can use the symbol  which means "is less than" to compare the 2 numbers.
5. Write on the board 10  11.
6. Say: We use the symbol  if one number "is greater than" another.
7. Write on the board: { 110, 111, 101 100 }
8. Ask: How would we put this set of base 2 numbers in ascending order?
9. Discuss as a class how best to work out how to put the numbers in ascending order.
(Discussion point: Take the digits one at a time and compare them with each other).
10. Say: Let us compare the digits step by step. All the numbers start with 1, so let us look at the
second digit.
11. Ask: What numbers do we have in the second digit? (Answer: 0 or 1).
12. Say: There are 2 numbers with 0 as the second digit. 101 and 100. What should we do?
13. Guide pupils to say to we should look at the third digit.
14. Say: Look at the third digit of the 2 numbers. Which number is smaller?
15. Allow a few moments for pupils to think.
16. Have a pupil from the left-hand side of the classroom volunteer to call out the answer. (Answer:
100).
17. Say: Look at the 2 remaining numbers and use the same method to put them in order. Write
down all 4 numbers in ascending order.
18. Allow the pupils 2 minutes to work in pairs to put the numbers in order.
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19. Have a pupil volunteer to read out the full set of numbers in ascending order. (Answer: { 100,
101, 110, 111 }).
20. Remind pupils to read each digit individually, i.e. 100 is one zero zero.
Guided Practice (5 minutes)
1. Write on the board:
Put  or  to make the following statements true
a. 1101  1001
b. 10011  10010
2. Ask pupils to work in pairs to answer the question.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from the front and back of the classroom volunteer to give their answers to the
questions.
5. Write the correct answers on the board. (Answers: a. 1101  1001; b. 10011  10010).
Independent Practice (10 minutes)
1. Write the following on the board:
a. Put the set of base 2 numbers in ascending order { 1101, 10110, 101, 10100, 111 }
b. Put the set of base 2 numbers in descending order { 110, 1001, 10100, 1110 }
2. Ask the pupils to work independently to answer the questions.
3. Walk around, if possible, to check answers and clear misconceptions.
4. Ask pupils to exchange exercise books and check each other’s work.
5. Have pupils from around the classroom volunteer to give their answers to the questions.
6. Write the correct answers on the board. (Answers: a. { 101, 111, 1101, 10100, 10110 }, b. {
10100, 1110, 1001, 110 }).
Closing (2 minutes)
1. Ask: How do we compare base 2 numbers?
2. Have a pupil from the right-hand side of the classroom volunteer to give the answer. (Answer:
We should take the digits of the numbers one at a time and compare them with each other).
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Lesson Title: Converting between Base 10 and Base 2
Lesson Number: M-09-020
Learning Outcomes
By the end of the lesson,
pupils will be able to
convert numbers up to 50 from
base 10 to base 2 and vice
versa.

Teaching Aids
None

Theme: Number and Numeration
Class/Level: JSS 3
Time: 35 minutes
Preparation
Write the table in Step 19
of the Introduction to
New Material section on the
board.

Opening (2 minutes)
1.
2.
3.
4.
5.

Write on the board: Which is smaller: 10011 or 10001?
Say: Please raise your hand when you have the answer.
Wait a few moments or until most of the pupils have their hands raised.
Have a pupil from the back of the classroom volunteer to call out their answer. (Answer: 10001).
Say: Today we are going to convert numbers up to 50 from base 10 to base 2 and from base 2 to
base 10.

Introduction to the New Material (15 minutes)
1. Ask pupils to look at their table from the last lesson for the base 2 numbers from 1 to 20.
2. Say: The table has powers of 2 going up to 16. What is the next power of 2 we must add to the
table to make larger numbers? Raise your hand. (Answer: 32).
3. Ask the pupils to add 32 to their tables.
4. Write on the board: Convert 34ten to base 2.
5. Point to the number 34ten.
6. Say: When we are working with different bases, it is good practice to write the base of the
numbers as shown. This tells us the base of the number we are working with. When we use the
table, please remember to write 1 whenever we use a power of 2 to make our number. We can
write 0 when we do not use a power of 2.
7. Have a pupil volunteer to show how to do this for 34ten on the board. (Answer: As shown below).
8. Say: We can also convert from base 10 to base 2.
9. Write on the board:
32 16
8
4
2
1
Convert 1100102 to base 10.
1
0
0
0
1
0
= 34ten
10. Say: We will start by filling in the base 2
write as 1000102
number in the table from right to left.
11. Complete the table.
32 16
8
4
2
1
12. Say: Next we will add the powers of base 2
1
1
0
0
1
0
= 50ten
wherever we have a 1.
write as 50ten
13. Write on the board: 32 + 16 + 2 = 50ten
14. Allow the pupils a few moments to write the
information on the board into their exercise books.
15. Ask: Who remembers where binary or base 2 numbers are used?
16. Guide the pupils to answer that they are used in mobile phones, DVDs and other similar devices.
17. Say: If we want to send a text message to a friend, the mobile phone converts the message to 1s
and 0s. It sends these numbers very quickly so that a message is received almost as soon as it is
sent. Let us see how it uses binary numbers to do so.
18. Say: We will start by using the numbers 1 to 26 for the letters of the alphabet.
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19. Point to the table below on the board. Ask the pupils to copy it in their exercise books.
Note: the numbers have been written without the baseten.
a
1
n
14

b
2
o
15

c
3
p
16

d
4
q
17

e
5
r
18

f
6
s
19

g
7
t
20

h
8
u
21

i
9
v
22

j
10
w
23

k
11
x
24

l
12
y
25

m
13
z
26

20. Say: We are going to do it a little easier than a mobile phone would. The basic method is still the
same.
Guided Practice (5 minutes)
1. Write on the board: Convert the text "Call me" to base 2
2. Guide the pupils to use the table to first assign a base 10 number to each letter of the text.
c
3

a l l
1 12 12

m e
13 5

3. Ask the pupils to work in pairs. They should each convert 3 of the base 10 numbers to base 2.
(Both pupils are to convert the letter l).
4. Ask pupils to check each other’s conversions.
5. Walk around, if possible, to check answers and clear misconceptions.
6. Have pupils from around the classroom volunteer to give their answers.
7. Write the correct answers on the board. (Answers: c- 11;
a- 1; l- 1100;
m- 1101;
e- 101.
The complete text is: 11 1 1100 1100 1101 101).
Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions below.
2. Write the following on the board:
Write the following words in base 2
a. your name
b. the day of the week you were born
c. the month you were born
3. Say: You will have to convert any letter you use from 21 to 26 to base 2.
4. Walk around, if possible, to check the answers and clear up any misconceptions.
5. While pupils work , write the complete table with base 2 numbers for each letter, on the board.
6. Have pupils from around the classroom volunteer to give their answers to the questions. Check
their answers using the table on the board.
7. Ask pupils to exchange exercise books and check each other’s work using the table on the board.
Ask pupils to make any corrections.
Closing (3 minutes)
1. Say: Please convert 44ten to base 2. Raise your hand when you are finished.
2. Select a pupil who has raised their hand to call out the answer. (Answer: 1011002)
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[GUIDE TO BASE 2 NUMBERS FOR THE ALPHABET]
Letter
Base 10
number
Base 2
number
Letter
Base 10
number
Base 2
number

a

b

c

d

e

f

g

h

i

j

k

l

m

1

2

3

4

5

6

7

8

9

10

11

12

13

1

10

11

n

o

p

q

r

s

t

u

v

w

x

y

z

14

15

16

17

18

19

20

21

22

23

24

25

26

100 101 110 111 1000 1001 1010 1011 1100 1101

1110 1111 10000 10001 10010 10011 10100 10101 10110 10111 11000 11001 11010
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Lesson Title: Capacity and Mass
Lesson Number: M-09-021
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Everyday Arithmetic
Class/Level: JSS 3
Teaching Aids
None

Time: 35 minutes

Preparation
1. Write on the board:

able to:
1. Differentiate between mass
and capacity.
2. Solve problems with masses
and problems with capacities.

kilogram litre
tonne pint gram
gallon pound
millilitre
The mass of an object is the amount of
matter it contains. The volume is the
amount of space the object takes up.
2. Write the questions in the Guided
Practice section on the board.
3. Write the questions in the
Independent Practice section on the
board.

Opening (3 minutes)
1. Say: Look at the words on the board. Please copy them in
your exercise books. Underline the units for mass and circle the
units for
capacity. Raise your hand when you finish.
2. Allow 1 minute for the activity. Select a pupil who has raised
their hand to show the answer on the board. (Answer: As
shown).
3. Say: Today we are going to learn how to differentiate between
mass and capacity. We will also solve problems with both mass
and capacity.

kilogram

litre tonne

pint gram

gallon

pound millilitre

Introduction to the New Material (10 minutes)
1. Say: Imagine you have 2 bottles. Each takes 1 litre of liquid. One is full of water, the other one is
full of palm oil. One litre of water has a mass of 1000 g. One litre of palm oil has a mass of 890 g.
The mass of an object is the amount of matter it contains. The volume is the amount of space
the object takes up.
2. Ask pupils to copy this information already on the board into their exercise books.
3. Say: We use the metric system of measurement for mass and capacity.
4. Ask: Which units on the board are the metric ones for mass. Which ones are those for volume?
Raise your hand.
5. Select a pupil who has raised their hand. (Answer: Mass – gram, kilogram, tonne; volume – litre,
millilitre).
6. Say: In problems involving mass and volume, we may need to convert between units.
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7. Write on the board:
8.
9.

10.
11.
12.
13.
14.

15.

16.

1 kg = 1000 g
1 litre = 1000 ml
Say: We will now look at problems with both mass and volume.
Write a question on mass on the board:
Morlai buys a 15 kg bag of rice for a party. He uses 13.5 kg for the party. How much rice does
he have left:
a. in kg
b. in g?
Ask: What do we need to do in this problem?
Allow pupils to think about and write down their ideas for 1 minute.
After 1 minute, ask them to pair up with their neighbour and discuss how to solve the problem
for another minute.
Ask: Who would like to share their ideas with the class? Raise your hand.
Select a pupil who has raised their hand. Ask them to explain their method to the class.
(Answer: a. [Subtract the 2 masses] 15 kg – 13.5 kg = 1.5 kg [answer in kg];
b. [convert kg to g by multiplying by 1000] 1.5 kg  1000 = 1500 g [answer in g])
Write a question on capacity on the board:
A bottle contains 2 litres of ginger beer. Adama drinks 350 ml of the ginger beer. Foday
drinks 550 ml. How much of the ginger beer is left? Give your answer in:
a. ml
b. litres
Allow pupils to think and pair up as before. Have a pupil volunteer to share their ideas with the
class.
(Answer:
[add the 2 capacities] 350 ml + 550 ml = 900 ml [amount drunk by Adama and Foday];
[convert litres to ml by multiplying by 1000] 2 litres  1000 = 2000 ml;
[subtract amount drunk from the original amount] a. 2000 ml – 900 ml = 1100 ml [answer in ml];
b. [convert answer to litres by dividing by 1000] = 1100 ml  1000 = 1.1 litres [answer in litres]).

Guided Practice (10 minutes)
1. Point to the questions on the board:
a. A baker needs 125 g of flour to make a loaf of bread. How much flour does he need to make
12 loaves? Please give your answer in kg.
b. A bottle contains 3 litres of water. It is used to fill glasses which hold 150 ml each. How many
glasses does it fill?
2. Walk around, if possible, to check the answers and clear up any misconceptions.
3. Have pupils from around the classroom volunteer to give their answers to the questions.
4. Write the correct answers with the calculation on the board. (Answers: a. 125  12 = 1500 g =
1.5 kg; b. 3 litres = 3  1000 = 3000 ml,

3000
=
150

20 glasses).

Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the following questions on the board:
a. A can containing 5 litres of palm oil has a mass of 4.45 kg. It is used to fill bottles which
hold 1.25 litres of palm-oil each.
i. How many bottles of palm-oil does it fill?
ii. What is the mass of each bottle of palm-oil? Please give your answer in g.
b.
A bag contains 3.5 kg of rice. A second bag contains 3 times as much.
i.
How much rice does the second bag contain?
ii. What is the difference in mass between the 2 bags?
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3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Ask pupils to exchange exercise books and check each other’s work.
5. Have pupils from around the classroom volunteer to give their answers to the questions.
6. Write the correct answers with the calculation on the board. (Answers: a. i.
bottles, ii. 4.45 kg = 4450 g,

4450
4

5
1.25

=

500
125

=4

= 1112.5 g;

b. i. 3.5  3 = 10.5 kg, ii. 10.5 – 3.5 = 7 kg).
Closing (2 minutes)
1. Ask: Who can tell the class what mass is? Raise your hand.
2. Select a pupil who has raised their hand to answer. (Answer: Mass is the amount of matter an
object contains.)
3. Ask: Who can tell the class what volume is? Raise your hand.
4. Select a different pupil who has raised their hand to answer. (Answer: The amount of space an
object takes up.)
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Lesson Title: Percentages of Quantities
Lesson Number: M-09-022
Learning Outcomes
By the end of the lesson,
pupils will be able to
find percentages of quantities.

Theme: Everyday Arithmetic
Class/Level: JSS 3
Teaching Aids
None

Time: 35 minutes

Preparation
Write the question in the
Independent Practice on
the board.

Opening (4 minutes)
1. Say: Percentages are used all the time in everyday life. Please give me one example where
percentages are used. Raise your hand. (Example answer: To find by how much a quantity has
increased or decreased)
60

2. Say: When we write a percentage, e.g. 60%, we mean 60 parts out of 100. We write this as 100.
This means that if we divide the whole of a quantity into 100 parts, then we are interested in 60
of the parts. Today we are going to calculate percentages of quantities.
Introduction to the New Material (14 minutes)
1. Write on the board: Find 60% of 150 kg.
2. Say: We want to find out if we divide 150 kg into 100 equal parts, how many kg will 60 of the
parts be equal to?
3. Show on the board how the above calculation is done:
60% of 150
=
=

60
 150
100
60  150
100

=

6  15

=

90 kg

cancel the 0s on the numerator and denominator

4. Say: Always simplify the calculation by cancelling zeros or dividing by a common factor.
5. Write on the board: Find 25% of 80 m.
6. Say: Now we want to find out if we divide 80 m into 100 equal parts, how many m will 25 of the
parts be equal to?
7. Guide a pupil to show the calculation on the board:
25% of 80
=

25
 80
100

=

25  80
100

=

25  4
5

=

20 m

cancel the 0s on the numerator and denominator,
divide by common factor 2

8. Say: Percentages are found everywhere in everyday life.
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9. Write on the board: A farmer owns 360 acres of land. He plants rice on 30% of his farm. How
many acres of land are planted with rice?
10. Ask: What calculation should we do for this problem? Give pupils 1 minute to think and then
raise their hand to answer. (Answer: 30% of 360).
30

11. Have a pupil volunteer to show the calculation on the board. (Answer: 30% of 360 = 100  360 =
30  360
100

= 3  36 = 108 acres)

Guided Practice (5 minutes)
1. Write on the board: Fatu scored 75% on a test. The total marks for the test was 56. How many
marks did Fatu score?
2. Ask: What calculation should we do for this problem? (Answer: 75% of 56).
3. Ask pupils to work in pairs to solve the problem.
4. Walk around, if possible, to check the answers and clear up any misconceptions.
5. Have a pupil volunteer to show the calculation on the board.
6. Correct any errors on the pupil’s calculation on the board. Ask pupils to correct their work.
75

(Answer: 75% of 56 = 100  56 =

75  56
100

=

3  56
4

= 42 marks).

Independent Practice (10 minutes)
1.

Point to the following problems on the board:
a. There are 250 JSS 3 pupils in a school. 40% of them are girls. How many are girls?
b. Aisha had Le 150,000. She spent 25% of it on books. How much did she have left?
c. Kemi and Yemi received Le 50,000 from their grandfather. Kemi’s share of the money was
45%. How much did each receive?
2. Ask the pupils to work independently to solve the problems.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Select pupils from around the classroom to give their answers to the questions.
40

5. Correct any errors. (Answers: a. 40% of 250 = 100  250 =
b.

25

25% of 150,000 = 100  150,000 =

25  150
100

=

1  150
4

40  250
100

= 4  25 = 100 girls;

= 37,500,

Aisha had Le 150,000 – 37,500 = Le 112,500 left;
c.

45

Kemi’s share: 45% of 50,000 = 100  50000 = 45  500 = Le 22,500,

Yemi’s share was Le 50,000 – 22,500 = Le 27,500).
Closing (2 minutes)
1. Ask: How do we simplify a percentage calculation? Raise your hand.
2. Have a pupil from the back of the classroom volunteer to answer. (Answer: By cancelling zeros.
Sometimes we also have to divide by a common factor.)
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Lesson Title: Percentage Increase and Decrease
Lesson Number: M-09-023
Learning Outcomes
By the end of the lesson,
pupils will be able to:
1. Calculate the percentage
increase or decrease, given 2
numbers.
2. Increase and decrease
quantities by a percentage.

Theme: Everyday Arithmetic
Class/Level: JSS 3

Teaching Aids
None

Time: 35 minutes

Preparation
1. Write the following on the board:
a. percentage
b. percentage
increase given 2
decrease, given 2
numbers
numbers
c. increasing
quantities by a
percentage

d. decreasing
quantities by a
percentage

2. Write the problems in the Independent Practice
section on the board
Opening (3 minutes)
1. Ask: Who can tell the class what we did in the last lesson? Raise your hand.
2. Have a pupil from the back of the classroom answer. (Answer: Percentages of quantities)
3. Say: In this lesson, we are going to learn how to calculate the percentage increase or decrease
given 2 numbers. We will also do calculations on increasing and decreasing quantities by a
percentage.
Introduction to the New Material (10 minutes)
1. Say: When we calculate with percentages, it is important to be clear on the type of calculation
the question requires us to do. There are 2 main types of percentage problems shown on the
board. One deals with percentage increase and decrease given 2 numbers. The other type deals
with increasing or decreasing quantities by a given percentage. We will go through each type of
problem step by step.
2. Write Question a. on the board: The price of a pen increased from Le 1,000 to Le 1,200. What is
the percentage increase?
3. Remind pupils of the formula used for a percentage increase given 2 numbers.
4. Explain each step of the problem. See the problem worked out in the example below.
5. At the point marked *, pause for a moment. Ask: What do we do next?
6. Guide a pupil to give the next step. (Answer: Substitute the values for the increase and original
amounts in the formula.)
7. Continue with working out the problem. Calculate the percentage increase.
8. Write Question b. on the board: The price of a bag of cement decreased from Le 50,000 to Le
45,000. What is the percentage decrease?
9. Have a pupil volunteer to solve the problem on the board with your help.
a.
Percentage increase given 2 numbers
The price of a pen increased from Le 1000 to
Le 1,200. What is the percentage increase?
Percentage
increase
Increase

=

increase

original amount

=
=

1,200 – 1,000
200

100
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b.
Percentage decrease given 2 numbers
The price of a bag of cement decreased from
Le 50,000 to Le 45,000. What is the
percentage decrease?
decrease
Percentage
 100
=
original amount
decrease
Decrease
= 50,000 – 45,000
= 5,000

*Percentage
increase

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

=

200
1,000

=

200  100
1,000

Percentage
decrease

 100

=

5,000
50,000

=

5,000  100
50,000

 100

= 20%
= 10%
Check that pupils recognise that to calculate both an increase and decrease, they always have to
subtract the higher number from the lower number.
If pupils make a mistake, help them make the proper corrections.
Say: Now let us look at the other type of percentage problems.
Write Question c. on the board: Increase 40 kg by 50%.
Ask: Will our answer be in % or kg?
Give pupils a moment to think.
Have a pupil volunteer to answer the question. (Answer: ‘kg’)
Say: In Question c., we need to increase a quantity. This quantity can be a measurement in
metres, kilograms, Leones, etc. The answer will be in the same unit.
Ask: How is this different from the previous 2 questions we just answered?
Help pupils understand that questions a. and b. were on increasing or decreasing ‘percentages’
so the answers were also in percentages.
This question is about increasing a ‘quantity.’ The answer will be in the unit of measurement in
the question.
Say: Maybe you already learned a way to solve increasing or decreasing quantities. We will look
at 2 different methods and you can choose the one you prefer.
Solve the problem using 2 different methods (as shown below). Explain each step as you do it.
c.

Increase quantities by a percentage
Increase 40 kg by 5%
Method 1:
5% of 40 kg

=
=

5
 40
100
5  40
100

= 2 kg

Method 2:
100% + 5%

=

105%

New
quantity

=

105
100

 40

105  40
=
or 1.05  40
= 40 + 2
100
= 42 kg
=
42 kg
22. Say: Either of these methods can be used to find the new quantity after a percentage decrease.

New quantity

Guided Practice (10 minutes)
1.
2.
3.
4.
5.
6.
7.
8.
9.

Point on the board to d. Decrease quantities by a percentage
Write this question: Decrease Le 60,000 by 10%
Ask the class to work in pairs.
Say: This question asks us to decrease the quantity. What calculation should we use?
Give pupils time to think about the question then have a pupil volunteer to answer.
(Answer: Subtraction.)
Say: In your pairs, one of you will use Method 1 and the other will use Method 2 to calculate the
answer. Choose which one you want to use now.
Say: Please raise your hand when you finish.
Allow pupils 2 minutes to answer the question.
Walk around, if possible, to check the answers and clear up any misconceptions.
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10. Ask for one pupil who chose Method 1 and another who chose Method 2 to volunteer to come
to the board.
11. Ask the pupils at the board to write down their solutions.
12. Whilst they are doing this, ask the rest of the class for each pair to show their partner their
calculation.
13. Say: Please show your partner the calculation you did to find the answer. Discuss your methods
together.
14. Allow a further minute for the pupils to discuss and share ideas.
15. Ask: Do we agree with the calculations on the board?
16. Ask for views from several pupils.
17.Correct any errors on the calculation on the board. Ask pupils to correct their work.
10
60,000
(Answer: Method 1: 100
 60,000 = 10 100
= 6,000, new amount = 60,000 – 6,000 = Le 54,000;
Method 2: 100% - 10% = 90% = 0.9, new amount = 0.9  60,000 = Le 54,000).
18. Say: Most people prefer Method 2 because you can do the calculation for the increase or
decrease in your head, and easily divide by 100. You can then simply multiply that figure by the
original quantity to get the new quantity.
Independent Practice (10 minutes)
1. Point to the following problems on the board:
a. The number of pupils in a Junior Secondary School increased from 820 to 861
Calculate the percentage increase
b. Alusine’s tax decreased from Le 6,000 to Le 3,900
Calculate the percentage decrease
c. Increase Le 150,000 by 8%
d. Decrease 900 m by 30%
2. Ask the pupils to work independently to answer the questions. They can choose method 1 or
method 2 for questions c. and d.
3. Walk around, if possible, to check the answers and correct any mistakes.
4. Ask pupils to exchange exercise books and check each other’s work.
5. Have pupils from around the classroom volunteer to give their answers to the questions.
6. Write the correct answers on the board.
(Answers:
41
a. Increase = 861 – 820 = 41, percentage increase = 820
 100 = 5%;
b. Decrease = 6,000 – 3,900 = 2,100; percentage decrease = 2100
 100 = 35%.
6000
8
8  150,000
c. Method 1: 100  150,000 =
= 12,000, new amount = 150,000 + 12,000 = Le 162,000;
100
Method 2: 100% + 8% = 108% = 1.08, new amount = 1.08  150,000 = Le 162,000.
30
 900
d. Method 1: 100
 900 = 30100
= 270, new amount = 900 – 270 = 630 m;
Method 2: 100% - 30% = 70% = 0.7, new amount = 0.7  900 = L630 m).
Closing (2 minutes)
1. Ask pupils what they learned during the lesson.
2. Allow pupils to raise their hand and give their views. (Example answers: Different calculations for
solving a percentage increase or decrease from an increase or decrease of a quantity. Accept all
reasonable answers.)
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Lesson Title: Ratio
Lesson Number: M-09-024
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Everyday Arithmetic
Class/Level: JSS 3
Teaching Aids
None

able to:
1. Review the forms of ratio: m :
n and

m
n

.

2. Divide a number into a given
ratio.
3. Solve ratio problems and
simplify answers to the lowest
terms.

Time: 35 minutes

Preparation
1. Write on the board:
A JSS 3 class has 35 girls and 30
boys. Find:
a. The ratio of girls to boys
b. The ratio of boys to girls
Please give your answers in the lowest
terms.
2. Write the questions from the Guided
Practice section on the board.
3. Write the questions from the
Independent Practice section on the
board.

Opening (3 minutes)
1. Say: Discuss with your seatmate everything you know about ratios.
2. Allow the pupils to work in pairs for 2 minutes to discuss all they remember about ratios.
3. Have 2-3 pupils volunteer to tell the class what they know. Accept all reasonable answers.
(Example answers: A ratio is used to compare 2 or more quantities. The quantities must be
measured in the same unit. We can write a ratio using a colon, :, or as a fraction).
4. Say: Today we are going to review the forms of ratios, and how to divide a number into a given
ratio. We will also solve problems and simplify our answers to the lowest terms.
Introduction to the New Material (10 minutes)
1. Say: We use ratios to compare quantities of the same type, e.g. length, weight, people, etc. We
change the units if they are different e.g. metres to centimetres, or grams to kilograms. We
describe ratios in 2 different ways. In a JSS 3 class, there are 24 girls and 36 boys.
2. Write on the board: 24 girls is to 36 boys.
3. Ask: How do we write this as a ratio? Raise your hand. (Answer: 24 : 36)
4. Ask: What other way can we write this ratio? Raise your hand. (Answer: as a fraction,

24

)

36

5. Say: It does not matter which of the 2 ways we write a ratio, we should always simplify it to its
lowest terms. Simplify the ratio on the board by dividing with the common factor, 12.
6. Give pupils 1 minute to work out the answer in their exercise.
7. Have one pupils volunteer share the answer and explain what it means. (Answer: 2 : 3,

2
3

. This

means that for every 2 girls there are 3 boys).
8. Say: It is very important to keep the order of the ratio as given in the problem. A ratio written as
2

3

2 : 3 means 3 while a ratio written as 3 : 2 means 2 . The fractions are different and give different

9.
10.
11.
12.

answers. A ratio compares 2 quantities. If we know the ratio and the total number of quantities,
we can calculate how many of one quantity we have compared to the other.
Write on the board: Share 75 kg in the ratio 2 : 3
Say: Use any method you know to solve the problem.
Allow 1 minute for pupils to answer the question.
Have a pupil volunteer to come to the board. Ask them to explain their steps to the class.
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13. It is possible to solve the problem in several ways. One possibility is shown below.
23 
75
5
75
5

5

Work out the total number of shares

2 =

15  2 = 30 kg

Work out the quantity according to its share (2)

3 =

15  3 = 45 kg

Work out the quantity according its share (3)

14. Check if others in the class have used a different method from the one on the board.
15. Check that the methods give the same answer. Tell them to use the method they prefer.
16. Say: We can check our calculations by adding the 2 quantities to see if we get the original
amount. You will know that you made a mistake if you get a different amount.
17. Write on the board: 30 kg + 40 kg = 75 kg
18. Say: We know our calculation is correct as we get the amount we started with. We can also solve
problems with ratios. We will compare the girls and boys in the class.
19. Refer to the problem already written on the board. You can replace the numbers in the problem
by those from the actual counts of boys and girls in the class.
20. Say: We are going to count the number of girls and boys in the class.
21. Ask all the girls to stand up. Ask a boy to count the girls. Write the number in the problem.
22. Ask all the boys to stand up. Ask a girl to count the boys. Write the number in the problem.
23. Allow 1 minute for pupils to answer the questions.
24. Have 2 pupils volunteer to come to the board at the same time. Ask each to show how they
write one of the ratios.
25. Use the actual numbers for your JSS 3 class. Depending on the numbers, you may not be able to
simplify your answers. (Example answers: 35 : 30 = 7 : 6; 30 : 35 = 6 : 7).
Guided Practice (10 minutes)
1. Ask pupils to work in pairs.
2. Point to the questions on the board:
a. Share 48 litres in the ratio 3 : 5. Please check your answer.
b. The shape of a room is a rectangle. One side is 3.5 m long and the other is 5 m
Find: i. the ratio of width to length
ii. the ratio of length to width
Give your answers in the lowest term.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Allow pupils to call out the answers.
5. Write the correct answers on the board. Ask pupils to check their work. (Answers: a.
6  3 = 18 litres;

48
8

48
8

 3=

 5 = 6  5 = 30 litres,

Check: 18 litres + 30 litres = 48 litres; b. i. 3.5 : 5 = 7 : 10, ii. 5 : 3.5 = 10 : 7)
Independent Practice (10 minutes)
1. Ask the pupils to continue to work independently to answer the questions.
2. Point to the questions on the board:
a. Share 450 m in the ratio 5 : 4. Please check your answer.
b. A Junior Secondary School has 7 teachers and 420 pupils.
Find: i. the ratio of pupils to teachers ii. the ratio of teachers to pupils
Give your answers in the lowest term.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
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5. Write the correct answers on the board. Ask pupils to check their work. (Answers: a.
50  5 = 250 m;

450
9

450
9

 5=

 4 = 50  4 = 200 m,

Check 250 m + 200 m = 450 m; b. i. 420 : 7 = 60 : 1, ii. 7 : 420 = 1 : 60)
Closing (2 minutes)
1. Say: Please tell the class something you learned today about ratios. Raise your hand.
2. Allow a pupil one minute to explain. (Example answer: How to write ratios using a colon; how to
use a fraction to write a ratio; sharing an amount in a given ratio; solve ratio problems.)
3. Say: Excellent work class! In the next lesson, we will learn about a special type of ratio called
‘rates’.
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Lesson Title: Rates
Lesson Number: M-09-025
Learning Outcomes
By the end of the lesson,
pupils will be able to:
1. Identify that rate is a special
ratio that compares 2 units of
measurement.
2. Solve problems involving rate.

Theme: Everyday Arithmetic
Class/Level: JSS 3
Teaching Aids
None

Time: 35 minutes

Preparation
1. Write on the board:
Write the ratio 250 cm to 2m in its
lowest terms.
2. Write the problem from the Guided
Practice section on the board.
3. Write the problems from the
Independent Practice section on the board.

Opening (3 minutes)
1.
2.
3.
4.

Ask pupils to solve the ratio problem on the board. Allow 1 minute.
Have a pupil volunteer to come to the board and explain how to solve the problem.
Ask the class if they agree. Discuss and correct any misconceptions.
Write the answer with the steps on the board.
(Answer: 2 m = 200 cm
Change m to cm
250 : 200
5:4

Write ratio
Simplify to lowest terms)

5. Say: Today we are going to identify that rate is a special ratio that compares 2 units of
measurement. We will also solve problems involving rate.
Introduction to the New Material (10 minutes)
1. Ask: Who can tell the class what we did just now before comparing the 2 quantities? Raise your
hand.
2. Guide a pupil to think about the first step in the calculation above. (Answer: The quantities were
changed to the same unit.)
3. Say: Sometimes we want to compare 2 quantities that are not alike and cannot be changed to
the same unit. An example is when we want to work out how fast a car is travelling.
4. Ask: Who can give the 2 quantities we compare?
5. Guide the pupils to think of the formula and units of speed. (Answer: Distance and time, metres
per second, kilometres per hour.)
6. Say: When we compare quantities that are 2 different units of measurement we use a special
type of ratio called a rate. Let us see if we can tell which of the following is a ratio and which is a
rate. Think about the units of measurement of the quantities.
7. Allow a few moments after each statement for pupils to work in pairs to discuss and share their
ideas. Write each answer on the board.
a. Ask: What is the length of a rectangle compared to its width? Raise your hand. (Answer:
Ratio, units of length, e.g. m, cm)
b. Ask: What is the number of metres you travel in one second? Raise your hand. (Answer:
Rate, units are metres and second (metres per second))
c. Ask: What is the area of a square compared to the area of a triangle? Raise your hand.
(Answer: Ratio, units of area, e.g. cm2, m2)
d. Ask: What is the percentage of interest you pay in one year? Raise your hand. (Answer: Rate,
actually called ‘interest rate’, units are percentage and year (percentage per annum))
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8. Ask: What do you notice about the answers on the board? Raise your hand.
9. Guide pupils to look at the units of measurement of the quantities.
(Example answer: The quantities in the ratio are measured with one unit, the quantities in the
rate are measured with 2 units.)
10. Say: The units in a ratio cancel each other because they are the same. The units in a rate take on
the unit from the numerator and the unit from the denominator, e.g.

km
hr

.

11. Write on the board: A car travels a distance of 240 km in 3 hours. What is the average speed in
kilometres per hour (km/hr)?
12. Show how to solve this problem on the board. Explain each step as shown.
Speed =
=
=
=
=

240 km for every 3 hours
240 : 3

Write as a ratio

240
3
80
1

Write as a fraction

80 km/hr

Write as a rate in km/hr

Divide both numbers by 3

13. Say: The speed in our example is the unit rate at which the car is travelling. A unit rate is a ratio
that tells us how many units of one quantity there are for every one unit of the second quantity.
14. Write the definition of the unit rate on the board: A ratio that tells us how many units of one
quantity there are for every one unit of the second quantity.
15. Say: In our example, this is ‘80’ kilometres for every ‘1’ hour, i.e. 80 km/hr. Rates use words and
symbols such as ‘per’ (/), ‘each’ (ea) and ‘at’ (@).
16. Write: Rates use words and symbols such as ‘per’ (/), ‘each’ (ea) and ‘at’ (@).
Guided Practice (10 minutes)
1. Ask pupils to work in pairs.
2. Point to the question on the board: Mabinti spends Le 20,000 to buy 4 pints of palm oil. How
much did it cost her per pint?
3. Walk around, if possible, to check answers and clear misconceptions.
4. Have a pupil volunteer to come to the board and explain how to solve the problem.
5. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer:
20000
4

= Le 5,000/pint)

Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
a. A bunch of 4 plantains costs Le 12,000. How much does it cost per plantain?
b. A car travels at 560 km in 7 hours. What is its speed?
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Ask pupils to exchange exercise books and check each other’s work.
5. Have a pupil volunteer to call out their answer to the problem.
6. Write the correct answer on the board. Ask pupils to correct their work. (Answers: a.
Le 3,000/plantain; b.

560
7

= 80 km/hr)
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12000
4

=

Closing (2 minutes)
1. Ask: What is unit rate? Raise your hand.
2. Have a pupil at the back of the classroom to answer. (Answer: A unit rate is a ratio that tells us
how many units of one quantity there are for every one unit of the second quantity.)
3. Say: In the next lesson, we will learn how to use the unit rate to calculate with direct
proportions.
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Lesson Title: Direct Proportion
Lesson Number: M-09-026
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Everyday Arithmetic
Class/Level: JSS 3
Teaching Aids
None

able to:
1. Identify the symbol for
proportionality (), the means
and extremes.
2. Solve direct proportion
problems.

Time: 35 minutes

Preparation
1. Write the following problem on
the board:
A lorry travels at 180 km in 3 hours. What
is its average speed in km/h?
2. Draw the table below:
Distance, d (km)
180
Time, t (h)
1 2 3 4
3. Write the problem in the Guided
Practice section on the board.
4. Write the problem in the Independent
Practice section on the board.

Opening (3 minutes)
1. Point to this problem on the board: A lorry travels at 180 km in 3 hours. What is its average
speed in km/h?
2. Say: Please look at the problem on the board. You have 2 minutes to solve it.
3. Allow pupils to call out the answer. (Answer:

180
3

= 60 km/h)

4. Say: Today we are going to identify the symbol for proportionality (), the means and extremes.
We will also solve problems on direct proportion.
Introduction to the New Material (10 minutes)
1. Ask: How far does the car in our problem travel after 1 hour? Raise your hand. (Answer: 60 km)
2. Ask the pupils to put the information in the table. Ask them to use the information to complete
the table for the remaining times. (Answers: As shown.)
Distance, d (km) 60 120 180 240
3. Ask: Who can tell the class what they notice in the table?
Time, t (h)
1 2 3 4
Raise your hand.
4. Guide a pupil to explain the relationship between distance Speed (unit rate) 60 60 60 60
(km/h)
and time. (Example answers: When the distance doubles
from 60 km to 120 km the time also doubles from 1 hour to 2 hours. The unit rate stays the
same – it is always 60 km/h).
5. Complete the third row of the table showing that the unit rate is always 60.
6. Say: From the table, we can see that all the rates are equal to each other. We can take any 2.
7. Write on the board:
60 : 1 = 120 : 2
8. Say: We can write the rates as
60
120
=
1
2
60 = 60
equivalent fractions:
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9. Say: In any rates (or ratio) problem, where we have equal ratios,
a ∶ b = c ∶ d we can write this as equivalent fractions:
𝑎
𝑐
=
𝑏
𝑑
10. Say: Cross-multiplying gives us:

𝑎 𝑑 =

𝑏 𝑐

Extremes

11. Say: The quantities have special names, ′a′ and ′d′ are called
‘extremes’;
′b′ and ′c’ are called ‘means’.
12. Write on the board: The product of the extremes equals the product
of the means.
13. Say: In our example we can write:
60  2 = 120  1
120

=

𝑎∶ 𝑏 =

𝑐∶ 𝑑

Means

120

14. Say: Writing the ratios like this is very useful. In a lot of ratio or rates problem, we usually know
3 of the quantities and we need to find the fourth. We can see how this works in our problem.
15. Say: Find the distance, x, travelled by the lorry after 6 hours. We will start by writing:
60 : 1 =

𝑑:6

16. Ask the pupils to work in pairs to continue to discuss and solve the problem.
17. Have a pupil from the left-hand side of the classroom volunteer to come to the board and
explain how to solve the problem.
60
1

=

𝑑
6

Write ratios as equivalent fractions
Cross-multiply (product of extremes = product of

60  6 = 𝑑  1
360
𝑑

means)

Solve for x by multiplying

𝑑
= 360 m
=

Distance travelled in 6 hours

18. Say: This shows that when the distance goes up 6 times from 60 km to 360 km, the time also
goes up 6 times from 1 hour to 6 hours. This means the distance travelled, d, is directly
proportional to the time, t.
19. Write on the board:

d 

20. Say: This can be written as an equation:

d

t

read as d 'is directly proportional to' t

= k t where k is called the constant of
proportionality

21. Say: In our example the unit rate, 60 km/h, is the constant of proportionality. It is the constant
(steady or average) speed at which the car travels. We can write the equation as:
d

=

60 t

22. Say: If d and t are known, we can find k using this form of the equation:
d
t

=

k

k will always be the same no matter the values of d and t

23. Say: We can use this fact to solve similar problems on direct proportionality.
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Guided Practice (10 minutes)
1. Ask pupils to work in pairs to solve the problem.
2. Point to this problem on the board:
A car travels at a steady speed of 60 km/h. Using the equation from our example, find:
a. the distance, d, it travels after 5 hours.

b. the time it takes to travel 360
km

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have a pupil from the right-hand side of the classroom volunteer to explain how to solve the
problem on the board.
5. Write the correct answers and steps on the board. Ask pupils to check their work.
(Answers: a. d = 60 t, t = 5 hours, d = 60  5 = 300 km;
b. d = 60 t, d = 360 m, 360 = 60  t, t =

360
60

= 6 hours)

Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the following ratio problem on the board:
The distance a car travels, d, is directly proportional to the time, t.
If it travels 150 km at a steady speed for 2 hours:
a. Find the constant of proportionality, k in km/h.
b. Use k to find the time it takes to travel 300 km.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Ask pupils to exchange exercise books and check each other’s work.
5. Have pupils from the front and back of the classroom volunteer to give their answers to the
questions.
6. Write the correct answers and steps on the board. Ask pupils to check their work.
(Answers: i. d  t; d = k t; k =
ii. 75 =

300
t

,t=

300
75

d

150

t

2

; k=

= 75 km/h;

, t = 4 hours)

Closing (2 minutes)
1. Say: Please write your name on a piece of paper. You will hand it in at the end of the lesson.
2. Say: A quantity, y, is directly proportional to another quantity, x. Write on your paper how you
show this as an equation if the constant of proportionality is k.
3. Ask the pupils to hand in their papers.
4. Go through these papers after the lesson to check their understanding of the topic. Use a similar
question at the start of the next lesson to clear up any misconceptions.
(Answer: y = kx).
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Lesson Title: Indirect Proportion
Lesson Number: M-09-027
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Everyday Arithmetic
Class/Level: JSS 3
Teaching Aids
None

able to:
1. Identify the form of an
indirectly proportional
1

relationship (t  ).
s
2. Solve indirect proportion
problems.

Time: 35 minutes

Preparation
1. Write on the board:
The cost, C, is directly proportional to
the number, n, of items bought. Write this
relationship as an equation.
2. Write the problems from the Guided
Practice section on the board.
3. Write the problems from the
Independent Practice section on the board.

Opening (3 minutes)
1. Point to the following question: The cost, C, is directly proportional to the number, n, of items
bought. Write this relationship as an equation.
2. Say: Please answer the question on direct proportions on the board. You have 2 minutes.
3. Have a pupil volunteer to come to the board to explain how to write the relationship.
(Answer: C = kn where k is the constant of proportionality)
4. Ask the class if they agree. Discuss any misconceptions – for example, some pupils may have
written, C  n. Explain that this is the correct expression for the relationship between C and n.
5. Explain that an equation always has an equal sign, so C = kn is the correct answer. We must
define k if it is not done in the question.
1

6. Say: Today we are going to identify the form of an indirectly proportional relationship (t  ).
s

We will also solve problems with indirect proportion.
Introduction to the New Material (10 minutes)
1. Say: In direct proportion problems, when one quantity gets bigger, the other quantity also gets
bigger. We see we can write this as either a ratio (C : n) or as a formula using a constant of
proportionality (C = kn).
2. Write: (C : n) or (C = kn).
3. Say: There are other times when one quantity gets smaller as another gets bigger. Think about a
situation when a car is travelling at different speeds. It will take the car less time to cover a
particular distance if it travels fast than if it travels slowly.
4. Say: Suppose we are going on a 200 km journey.
5. Draw this table on the board. Complete the first 2 rows.
Speed, s (km/h)

50

40

25

Time, t (hours)

4

5

8

Constant of proportionality, k
6. Ask: Who can tell the class what they notice in the table? Raise your hand.
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7. Guide a pupil to explain the relationship between the speed and time. (Example answers: When
the speed halves from 50 km/h to 25 km/h the time doubles from 4 hours to 8 hours. When you
multiply any speed by its time we get 200.)
8. Say: We can see from the table that multiplying each speed by its related time gives the same
answer, 200. We can also see that as the speed increases, the time decreases. This means the
time it takes to travel, t, is ‘indirectly proportional’ to the speed, s.
9. Write on the board:
1
t 
read as t 'is indirectly proportional to' s
s
10. Say: This can be written as an equation:
k
where k is called the constant of
t =
proportionality.
s
11.
12.
13.
14.
15.

Therefore, the constant of proportionality, k = s  t = 200
Ask: What is the unit of the constant of proportionality? Raise your hand. (Answer: km)
Say: This is the distance for the journey. It remains constant.
Ask pupils to use the information to complete the row for the constant of proportionality.
Say: In our example we can write the equation as:
t

=

200
𝑠

16. Ask: How long does it take the car to travel at a speed of 20 km/h?
17. Allow the pupils to work in pairs for 2 minutes to solve the problem.
18. Have a pupil volunteer to come to the board to explain how to solve the problem.
t

200
s
200
=
20
= 10 hours
=

equation for relationship, k = 200 km

substitute 20 km/h for speed
19. Correct any
errors on the
time taken at 20 km/h
calculation on
the board. Ask
pupils to check their work.
20. Say: If s and t are known, we can find k using this form of the equation: s x t = k. k will always
be the same no matter the values of s and t.
21. Say: We can use this fact to solve similar problems on indirect proportionality.
Guided Practice (10 minutes)
1. Ask pupils to work in pairs to solve the problem.
2. Point to the question on the board:
A car travels a distance of 300 km at a steady speed of 50 km/h. How long does it take to
complete the journey?
3. Walk around, if possible, to check answers and clear misconceptions.
4. Have a pupil from the left-hand side of the classroom volunteer to give their answer to the
questions.
5. Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: k =
k

300

s

50

300 km, s = 50 km/h, t = =

= 6 hours ).
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Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
The time t, it takes a van to travel on a journey is indirectly proportional to its speed, s.
It takes a van 3 hours to complete its journey travelling at a steady speed of 50 km/h.
a. Find the constant of proportionality, k in km.
b. Use k to find the time it takes if it travels at a steady speed of 75 km/h.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from the front and back of the classroom volunteer to give their answers to the
questions.
5. Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: i. t


1
s

k

150

s

75

, t = , k = t s = 3  50 = 150 km; ii. t =

= 2 hours).

Closing (2 minutes)
1. Allow a few moments after each question for pupils to answer. Write the answers on the board.
a. Say: A quantity, y, is directly proportional to another quantity, x.
Write how to show this as an equation if the constant of proportionality is k. (Answer: y =
kx).
b. Say: A quantity, y, is indirectly proportional to another quantity, x.
Write how to show this as an equation if the constant of proportionality is k. (Answer: y =
k
x

).

2. Say: In our next lesson, we will use both these equations to answer problems on direct and
indirect proportionality.
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Lesson Title: Proportion Problem Solving
Lesson Number: M-09-028
Learning Outcomes
By the end of the
lesson, pupils will be
able to solve direct and
indirect proportion
problems.

Theme: Everyday Arithmetic
Class/Level: JSS 3

Teaching Aids
None

Time: 35 minutes

Preparation
1. Write the following problems on the
board:
a. The cost, C, of putting a roof on a building is
directly proportional to the area, A, of the
roof. A roof costs
Le 18,000,000 and covers an area of 36 m2.
i. Find the relationship between C and A.
ii. Find out how much it costs to cover a
roof with an area of 24 m2.
iii. A roof costs Le 15,000,000. What area
does it cover?
b. The time, T, it takes to dig a well is indirectly
proportional to the number of men, P,
digging the well. It takes 2 days for 5 men to
dig a well.
i. Find the relationship between T and N.
ii. Find out how long it will take 4 men
working at the same rate to dig the
well.
2. Write the problems from the Independent
Practice section on the board.

Opening (3 minutes)
1. Say: We have 2 quantities, y and x, which are directly proportional. How do we write this as a
ratio?
2. Allow pupils to call out their answers. (Answer: y : x)
3. Ask: How do we write this as a proportion? Raise your hand. (Answer: y  x)
4. Say: What if the quantities are indirectly proportional. What do we write? Raise your hand.
(Answer: y ∶

1
and
x

y

1
x

)

5. Say: Today we are going to solve direct and indirect proportion problems.
Introduction to the New Material (10 minutes)
1. Say: Who can explain to the class how to solve the first part of Question a.? Raise your hand.
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2. Guide a pupil who has raised their hand to come to the board and solve Question a., part i.
(Answer: As shown below)
i.

C



A

C

=

kA

where k is the constant of proportionality

k  36

Using C = Le 18,000,000 when A = 36 m2

18000000 =
k

=

Cost is directly proportional to area

18000000
36
500000
1

Divide cost by area to find k
Divide by a common factor of 36

Le 500,000/m2
=
500000A

C

Cost per square metre of roof
Equation relating C and A

3. Ask pupils to work in pairs to solve parts ii and iii. Give them 3 minutes.
4. Ask pupils to raise their hand to answer. Guide pupils to explain how to solve parts ii and iii. on
the board.
ii.

iii.

C

=

500000A

=
=

500000  24
Le 12000000

C
=
15000000 =
A

=

Using A = 24 m2
Cost of roof with area 24 m2

500000A
500000A

Using C = Le 15,000,000

15000000
500000

Divide cost by k to find area

30 m2

Divide by 500000 to find area

5. Stop here and check that pupils understand everything up to this point.
6. Ask: What did we do in part i of the question to find k? Raise your hand.
7. Guide pupils to look at the initial information given. (Answer: We used the information given
that the cost of Le 18,000,000 was used to cover an area of 36 m2.)
8. Ask: What did we do next? Raise your hand.
9. Guide pupils to look at the next part where k can be used to find the cost for a given area.
10. Say: Once we know k, the constant of proportionality, we can find any of the other missing
quantities. You can see how that works in part iii. of the question when we have cost and we are
asked to find the area.
11. Say: This is a standard method when solving problems on direct and indirect proportion. The
initial information allows us to find k, the constant of proportionality. We then use k to solve for
any quantities required. Let us see how it works for a question on indirect proportionality.
Guided Practice (10 minutes)
1. Have a pupil from the front of the classroom volunteer to read Question b.
2. Ask: What is our first step? Raise your hand.
3. Have a pupil from the back of the class answer. (Answer: Use the initial information given to find
k. Then find the equation relating time and the number of men.)
4. Ask pupils to continue working in pairs to solve Question b. part i.
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5. Give pupils 2 minutes. Stop to check that all of them have the correct relationship connecting T
and N.
6. Have a pupil from the front of the classroom volunteer to show on the board how to solve part i.
(Answer: As shown below)

i.

T



T

=

2

=

k

=
=

T

=

1
𝑁
𝑘
𝑁

Time is indirectly proportional to men
where k is the constant of proportionality

𝑘
5
52
10
10
𝑁

Using T = 2 days when N = 5 men
Multiply T by N to find k
Number of man days to dig a well
Equation relating T and N

7. Correct any errors on the calculation on the board. Ask pupils to check their work.
8. Say: Now use the equation to answer part ii.
9. Allow a further 1 minute. Walk around, if possible, to check the answers and clear up any
misconceptions.
10. Have a volunteer come to the board to solve part ii.
11. Correct any errors on the calculation on the board. Ask pupils to check their work.
10
N

(Answer: ii. T =

=

10
4

= 2.5 days)

Independent Practice (10 minutes)
1. Ask the pupils to work independently to solve the problems.
2. Point to the following problems on the board:
a. The amount of sugar, S, required to make ginger beer is directly proportional to the amount,
G, of ginger beer being made. It requires 280 g of sugar to make 2 litres of ginger beer.
i.
Find the constant of proportionality, k.
ii.
How much sugar is required to make 6 litres of ginger beer?
b. The time, t, it takes to plant a field is indirectly proportional to the number of people, p,
available. It takes 5 days for 15 people to plant the field.
i.
Find the constant of proportionality, k.
ii.
How long will it take 25 people, working at the same rate, to plant the field?
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to some to the board and show their answers
to the questions. Ask other pupils to observe to check whether they agree or not.
5. Correct any errors on the calculation on the board. Ask pupils to check their work.
(Answers: c. i. S  G, S = k G, 280 = 2k, k =
1

k

k

p

p

15

d. i. t  , t = , 5 =

280

= 140 g/l; ii. S = k G = 140  6 = 840 g

2
75

, k = 5  15 = 75; ii. t =

p

=

75
25

= 3 days)

Closing (2 minutes)
1. Ask: How do we find the constant of proportionality in a standard proportion problem?
2. Have a pupil from the back of the classroom volunteer to answer. (Answer: Use the initial
information given in the problem.)
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Lesson Title: Financial Literacy I
Lesson Number: M-09-029

Theme: Everyday Arithmetic
Class/Level: JSS 3

Learning Outcomes
By the end of the
lesson, pupils will be
able to solve problems with
wages, salaries, and income
tax.

Teaching Aids
None

Time: 35 minutes

Preparation
1. Write on the board:
Tax Rate
Not over Le 500,000 per month Nil
Next Le 500,000 per month
15%
Next Le 500,000 per month
20%
Next Le 500,000 per month
30%
Above Le 2 million per month: 35%
2. Write the problems from the
Guided Practice section on the board.
3. Write the problems from the
Independent Practice section on the
board.

Opening (3 minutes)
1. Say: The money that people earn is taxed by the government. It is used to provide services to
the country such as education, health and social welfare.
2. Ask: What is the name of the tax that is paid on the money people earn? Raise your hand.
(Answer: Income tax)
3. Change the year in the next question from 2015 to the current year. The income tax rates table
also changes to the current rates. Use the current income tax rates in the questions.
4. Point to the table on the board.
5. Ask: Who can tell the class, what the tax-free income is? This is the income below which you do
not have to pay any income tax? (Answer: Le 500,000 per month)
6. Say: Today we are going to solve problems with wages, salaries, and income tax.
Introduction to the New Material (10 minutes)
1. Say: Some of you may be wondering what the difference is between a wage and a salary. Wages
refer to the money people earn who get paid by the hour or by the day. They get paid at the end
of the month only for the hours or days they work. Salaries do not depend on the number of
hours or days someone works. It is a fixed amount paid at the end of the month regardless of
the number of hours or days someone works.
2. Say: No matter whether you earn a wage or a salary, you still have to pay income tax on it. We
will now do some simple problems on wages and salaries. We will also see how the income tax
rates are applied to wages and salaries.
3. Write on the board:
Adama earns Le 950,000 per month. She is given a 5% rise in salary. How much is her
new monthly salary?
4. Ask: Who remembers doing questions like this when we were doing percentages? Raise your
hand.
5. Select a pupil who has raised their hand to carry out the calculations on the board. Guide as
needed.
100% + 5%

=

105%

Add the percentage rise to 100%
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New salary

6.
7.
8.
9.
10.
11.
12.
13.

=

105
100

=

1.05  950000

Multiply by original income

=

Le 997,500

New salary

= 1.05

Convert to a decimal

Write on the board: How much income tax does Adama pay per month?
Say: Look at the table of income tax rates on the board.
Ask: What is the first thing we need to do to find the income tax? Raise your hand.
Guide a pupil to think about what tax-free income means in practice. (Answer: We need to find
the taxable income. We need to subtract tax-free income from new income).
Ask pupils to use the table and work in pairs for 3 minutes to discuss and share their ideas.
Say: Please raise your hand when you finish.
Select one of the last pupils who raised their hand to explain on the board how to solve the
problem. Ask other pupils to observe carefully to see if they agree with the calculation.
Correct any errors in the calculation on the board. Ask pupils to check their work.
Example calculation:
Taxable income

Tax on Le 497,500

= 997,500 – 500.000
= 497,500

Subtract tax-free from new income
Taxable income
Tax rate from table, Adama pays only 15% as
her taxable income is less than Le 500,000

= 15% of Le 497,500

= 0.15  Le 497.500
= Le 74,625
Guided Practice (10 minutes)

Multiply the tax rate and the taxable income
Adama pays Le74,625 in tax

1. Ask pupils to continue to work in pairs.
2. Point to the questions on the board:
Sallieu earns a daily wage of Le 50,000.
a. How much does he earn in 22 days?
b. How much tax does he pay on his wages?
3. Guide pupils to break down the taxable income to Le 500,000 @ 15% and Le 100,000 @ 20%.
4. Walk around, if possible, to check the answers and clear up any misconceptions.
5. Have pupils from around the classroom volunteer to give their answers to the questions.
6. Write the correct answers and steps on the board. Ask pupils to check their work.
(Answers: a. 22 × 𝐿𝑒 50,000 = 𝐿𝑒 1,100,000;
b. Taxable income = Le 1,100,000 – 50,0000 = Le 600,000
Tax on Le 600,000 = 15% of Le 500,000 + 20% of Le 100,000
= 0.15  500,000 + 0.2  100,000 = 75,000 + 20,000 = Le 95,000).
Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
a. A manager earns Le 4,000,000 per month. Please calculate the income tax paid by the
manager per year.
b. An office worker earns Le 1,200,000 per month. His salary was increased by 10%. What is his
new salary? How much extra income tax does he pay on his new salary?
3. Walk around, if possible, to check the answers and clear up any misconceptions.
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4. Ask pupils to exchange exercise books and check each other’s work.
5. Have pupils from around the classroom volunteer to give their answers to the questions.
6. Write the correct answers and steps on the board. Ask pupils to check their work.
(Answers: a. Taxable income in one month = Le 4,000,000 – 500.000 = 3,500,000,
Tax on Le 3,500,000 = 0.15  500,000 + 0.2  500,000 + 0.3  500,000 + 0.35  2,000,000
= 75,000 + 100,000 + 150,000 + 700,000 = Le 1,025,000;
Income tax per year = 12  Le1,025,000 = Le 12,300,000
b. New salary = 1.1  Le 1,200,000 = Le 1,320,000;
Additional income = Le 1,320,000 – 1,200,000 = 120,000. From the table, the tax rate for the
additional Le 120,000 = 0.2  120,000 = Le 24,000.)
Closing (2 minutes)
1. Say: Please write down 2 different things that you learned today.
2. Allow pupils one minute to discuss and share their ideas.
3. Have one pupil from the front, and one from the back of the classroom volunteer to answer.
(Example answers: The difference between a wage and salary; how to calculate income tax; how
to find a percentage increase)
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Lesson Title: Financial Literacy 2
Lesson Number: M-09-030
Learning Outcomes
By the end of the
lesson, pupils will be
able to solve simple interest
problems.

Theme: Everyday Arithmetic
Class/Level: JSS 3
Teaching Aids
None

Time: 35 minutes

Preparation
1. Write on the board:
a. Find 10% of 500,000.
b. Find the simple interest on
Le 500,000 for one-year at an interest rate
of 10% per annum.
c. Find the simple interest on
Le 400,000 for 3 years at an interest rate of
5% per annum.
d. Find the total amount to repay if a loan of
Le 200,000 is taken out at an interest rate of
11% for 1 year.
2. Write the problems from the Guided
Practice section on the board.
3. Write the problems from the
Independent Practice section on the board.

Opening (3 minutes)
1. Say: Please calculate 10% of 500,000.
2. Have a pupil from the back of the classroom to write the answer. Correct any errors.
10

(Answer: 10% = 100 = 0.1; 0.1  500,000 = 50,000)
3. Say: Today we are going to solve simple interest problems.
Introduction to the New Material (10 minutes)
1. Say: When someone puts money in a bank, the bank pays them an additional amount of money.
This money depends on the amount put in by the person and how long they keep the money in
the bank. Simple interest is calculated as a percentage of the money put in the bank on an
annual, or yearly, rate. You do not need to memorise a formula. Just remember how to calculate
with percentages.
2. Say. Please look at Question b. on the board. Who can tell the class, in their own words, what
the question is actually asking? Raise your hand.
3. Select a pupil who has raised their hand. (Example answer: Find 10% of Le 500,000.)
4. Say: The example on the board gives the amount paid out if Le 500,000 is kept at a bank at an
interest of 10% per annum.
5. Say: We already calculated the answer for Question b. It is a simple percentage calculation.
6. Say: If the question requires you to find the simple interest for more than one year, simply
multiply your answer by the number of years asked.
7. Ask: What simple calculation is Question c. asking us to do? Raise your hand.
8. Select a pupil who has raised their hand. (Answer: Find 5% of Le 400,000, 3 times.)
9. Ask the class to calculate the answer.
(Answer: 0.05 × 400,000 = Le 20,000; 20,000 × 3 = Le 60,000)
10. Say: Simple interest calculations also apply with loan repayments. Work with a partner to
answer Question d.
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11. Have a pupil volunteer to explain on the board how to solve Question d. Ask other pupils to
observe carefully to see if they agree with the calculation.
12. Ask if anyone has used a different method to explain their method on the board.
13. Say: This is a percentage increase problem. Le 200,000 has been increased by 11%.
(Answer: d. 0.11 × 200,000 = 22,000; 200,000 + 22,000 = Le222,000).
14. Say: If the loan is for more than one-year long, multiply the interest rate by the number of years
the loan is for.
Guided Practice (10 minutes)
1. Ask pupils to continue to work in pairs.
2. Point to the questions on the board:
a. Find the simple interest on:
i.
Le 600,000 for 5 years at an interest rate of 8% per annum.
ii.
Le 100,000 for 4 years at an interest rate of 4½% per annum.
b. Find the total amount to repay if a loan of:
i.
Le 45,000 is taken out at an interest rate of 9% for 1 year.
ii.
Le 120,000 is taken out at an interest rate of 7% for 3 years.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a. i.
(0.08 × 600,000) × 5 = 48,000 × 5 = Le 240,000;
ii. (0.045 × 100,000) × 4 = 4,500 × 4 = Le 18,000;
b. i. 0.09 × 45,000 = 4,050, 45,000 + 4,050 = Le 49,050;
ii. (0.07 × 120,000) × 3 = 8,400 × 3 = Le 25,200; 120,000 + 25,200 = Le 145,200)
Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
a. Find the simple interest on:
i.
Le 750,000 for 3 years at an interest rate of 6% per annum.
ii.
Le 300,000 for 5 years at an interest rate of 2½% per annum.

3.
4.
5.
6.

b. Find the total amount to repay if a loan of:
i.
Le 165,000 is taken out at an interest rate of 12% for 2 years. How much is repaid
each month?
ii.
Le 250,000 is taken out at an interest rate of 9% for 5 years.
Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work.
(Answers: a. i. (0.06 × 750,000) × 3 = 45,000 × 3 = Le 135,000;
ii. (0.025 × 300,000) × 5 = 7,500 × 5 = Le 37,500;
b. i. (0.12 × 165,000) × 2 = 19,800 × 2 = Le 39,600; 165,000 + 39,600 = Le 204,600;
204,600 ÷ 24 = Le 8,525 per month;
ii. (0.09 × 250,000) × 5 = 22,500 × 5 = Le 112,500, 250,000 + 112,500 = Le 362,500).

Closing (2 minutes)
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1. Ask: What type of calculation should we think about when we see simple interest problems?
Raise your hand.
2. Select a pupil who has raised their hand. (Example answers: Percentages, percentage increases,
percentages of quantities)
3. Say: Simple interest problems are percentage problems. If we know how to calculate
percentages of quantities and percentage increases, we can solve problems involving simple
interest.
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Lesson Title: Index Notation and the Laws of Indices
Lesson Number: M-09-031
Learning Outcomes
By the end of the lesson,
pupils will be able to:
1. Interpret numbers in index
notation.
2. State the 6 laws of indices and
solve simple examples for each.

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes

Teaching Aids
None

Preparation
1. Write the problems
from the Guided Practice
section on the board.
2. Write the problems from the
Independent Practice section on
the board.

Opening (3 minutes)
1. Write on the board: 34.
2. Say: Please raise your hand if you can expand the number on the board.
3. Select a pupil who has raised their hand to write the expansion on the board.
(Answer: 34 = 3  3  3  3 = 81)
4. Ask: How do we read the number on the board? (Answer: Read as "three to the power four".)
5. Say: In today’s lesson, we are going to interpret numbers in index notation. We will also look at
the 6 laws of indices and solve simple examples for each.
Introduction to the New Material (15 minutes)
1. Point to the number 34 on the board.
2. Say: We call the 3 the base. The 4 is the index. The index tells us
how many of the base numbers to multiply together. It is also
called the ‘power’. Note that the plural of index is ‘indices’.
3. Write this on the board as shown.
4. Say: When we write numbers in this way, we call it
‘index notation’. Questions often say to leave our
answers in index notation. So, we do not need to
calculate what the answer is for 34.
5. Say: Let us now look at the rules we use when we
do calculations with numbers written with indices.
We call these rules the laws of indices.
6. Write on the board: First law of indices
Write on the board: am  an = am+n
7. Ask: Who can explain to the class what the first
law of indices states?
8. Guide a pupil to say that: When we multiply
expressions (or numbers) with the same base, we
add the indices.
9. Write on the board: 25  23
10. Ask the class to use the law to work out the answer.
11. Have a pupil volunteer to solve the question on the board. (Answer: As shown in the table under
‘First law of indices’.)
12. Write the heading and the second law of indices on the board.
13. Guide a pupil to say that: When we divide expressions (or numbers) with the same base, we
subtract the indices.
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65

14. Write on the board: 63
15. Ask pupils to work in pairs to solve the third law of indices.
16. Have pupils volunteer to call out the answer. Write it on the board. (Answer: As shown in the
table under ‘Third law of indices’).
17. Say: Sometimes when we subtract the indices we end up with nothing or zero. The third law of
indices explains what to do when this happens.
18. Write the information for the third law on the board.
19. Say: 60 gives 1 because when we divide a number by itself we get 1.
20. Point out on the example where we are dividing 65 by itself.
21. Say: In the fourth law, we have an index raised to another index. In this case, we multiply the 2
indices as shown on the board. The fifth and sixth laws deal with bases that are different.
22. Write the fifth law and ask pupils to work out the example: (2  3)4. (Answer: As shown in the
table).
3 3

23. Write the sixth law and ask pupils to work out the example: (5) . (Answer: As shown in the
table).
Guided Practice (5 minutes)
1. Ask the pupils to work in pairs to answer the questions on the board.
2. Point to the questions on the board:
a.
Expand:
i.
23
ii.
24
3
4
b.
Find 2  2
i.
using expansion
ii.
using the first law of indices
c.
Explain your answers to Question b.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a. i.
23 = 2  2  2; ii. 24 = 2  2  2  2; b. i. 23  24 = (2  2  2)  (2  2  2  2) = 2  2  2  2  2  2
 2 = 27; ii. 23  24 = 23+4 = 27; c. We get the same answer.)
Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions on the board.
2. Point to the questions on the board:
Please give the answers to the following expressions in index
notation:
a. (52)3
c. 43  44
e.
3.
4.
5.
6.

85
 83

82

b. 75  73
d. (4  6)5
f.

4 3

(7)

Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work.
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7.

(Answers: a. (52)3 = 523 = 56; b. 75  73 = 75-3 = 72; c. 43  44 = 43+4 = 47; d. (4  6)5 = 4565
e.

85
 33

82

=

85
82+3

=

85
85

4 3
7

= 85-5 = 80 = 1; f. ( ) =

43
73

).

Closing (2 minutes)
1. Say: Look at the sixth law of indices. There is something important in this law we need to be
careful about.
2. Ask: Who can tell me what it is? Raise your hand.
3. Select a pupil who has raised their hand to answer.
4. If no hand is raised, guide a pupil to say that ‘the denominator must not be zero’.
5. Ask: Why can’t we have zero in the denominator? (Answer: We cannot divide by zero; we will
not get a real answer)
[LAWS OF INDICES]
First Law: multiplication of indices

am × an = am+n

Second Law: division of indices

am ÷ an = am−n
(a0 = 1)

Third Law: power of zero
Fourth Law: powers of indices

(am )n = amn

Fifth Law: power of a product

(a × b)n = an × bn

Sixth Law: power of a quotient

a n an
( ) = n=b≠0
b
b
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Lesson Title: Application of the Laws of Indices
Lesson Number: M-09-032
Learning Outcomes
By the end of the
lesson, pupils will be
able to apply the 6 laws of
indices to simplify problems.

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes

Teaching Aids
None

Preparation
1. Write the questions from the
Guided Practice section on the board.
2. Write the questions from the Independent
Practice section on the board.

Opening (3 minutes)
1. Ask: Who can remind the class of what we were doing in the last lesson? Raise your hand.
2. Select a pupil who has raised their hand. (Example answer: Index notation and the 6 laws of
indices. Accept other reasonable answers).
3. Say: Today we are going to apply the laws of indices to simplify problems.
Introduction to the New Material (10 minutes)
1.
2.
3.
4.

Say: We can use the laws of indices to simplify expressions with variables.
Remind the pupils to copy the information on the board throughout the lesson.
Write on the board: Simplify: x 2 × x 5
Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
5. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)
x2 × x5

6.

=
=

Use the first law am × an = am+n
Add the indices

x 2+5
x7

Write on the board: Simplify:

p7
p4

7. Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
8. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)

p7
p4

=

p7−4

=

p3

9. Write on the board: Simplify:

Use the second law am ÷ an = am−n
Subtract the indices

x2 × x3
x5

10. Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
11. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)
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x2 × x3
x5

=

x 2+3
x5

= x (2+3)−5

= x0 =

1

Use the first, second, and
third laws (a0 = 1)

12. Write on the board: Simplify: (u3 )2
13. Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
14. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)
(u3 )2

=
=

u32
u6

Use the fourth law (am )n = amn
Multiply the indices

15. Write on the board: Simplify: (𝑎  𝑏)3
16. Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
17. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)
(𝑎  𝑏)3

=
=

𝑎3  𝑏 3
𝑎3 𝑏 3

18. Write on the board: Simplify (

Use the fifth law (𝑎 × 𝑏)𝑛 = 𝑎𝑛 × 𝑏 𝑛
Simplify

𝑐 2

𝑑

)

19. Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
20. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)
𝑎 𝑛
𝑎𝑛
𝑐 2
𝑐2
Use the sixth law (𝑏 ) = 𝑏𝑛 = 𝑏 ≠ 0
=
( )
𝑑
𝑑2
21. Say: We will now apply the laws to more complex expressions.

Guided Practice (10 minutes)
1. Ask the pupils to work in pairs to solve the problems on the laws of indices.
2. Point to the questions on the board:
Please give the answers to the following expressions in index
notation:

3.
4.
5.
6.

a. (𝑐 3 )2
c. 𝑧 3  𝑧 4

b. 𝑞 5  𝑞 3
d. (𝑎2  𝑏)3

e.

f.

𝑠6

𝑠2  𝑠4

𝑢2

3

(𝑣)

Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange exercise books and check each other’s work.
Have pupils from around the classroom to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a.
(𝑐 3 )2 = 𝑐 32= 𝑐 6 ; b. 𝑞 5  𝑞3 = 𝑞 5−3 = 𝑞 2; c. 𝑧 3  𝑧 4 = 𝑧 3+4 = 𝑧 7 ;
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d. (𝑎2  𝑏)3 = 𝑎23  𝑏 3 = 𝑎6  𝑏 3 = 𝑎6 𝑏 3; e.
f.

𝑢2

3

𝑢2×3

(𝑣) =

𝑣3

𝑢6

=

𝑣3

𝑠6
𝑠2  𝑠

=
4

𝑠6
𝑠 2+4

= 𝑠 6−(2+4) = 𝑠 6−6 = 𝑠 0 = 1

).

Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions on the board.
2. Point to the questions on the board:
Simplify the following expressions giving your answers in index
notation:
a.

4𝑝2 𝑞 4

b. 𝑥𝑦 2 × 𝑥 2 𝑦

2𝑝𝑞 2

c. (𝑝  𝑞  𝑟)3
e.
3.
4.
5.
6.

d. (5𝑟 3 𝑠 2 )2

0

𝑎2 𝑏

(𝑏𝑎2)

f.

𝑎4 𝑏2

2

( 𝑎2 𝑏 )

Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work.
(Answers: a.

4𝑝2 𝑞 4
2𝑝𝑞 2

4 2−1 4−2
𝑝 𝑞
2
3
3
3

=

= 2𝑝𝑞 2 ; b. 𝑥𝑦 2 × 𝑥 2 𝑦 = 𝑥 1+2 𝑦 2+1 = 𝑥 3 𝑦 3

c. (𝑝  𝑞  𝑟)3 = 𝑝 × 𝑞 × 𝑟 = 𝑝3 𝑞 3 𝑟 3 ; d. (5𝑟 3 𝑠 2 )2 = 25𝑟 3×2 𝑠 2×2 = 25𝑟 6 𝑠 4
e.

𝑎2 𝑏

(𝑏𝑎2)

0

= 1; f.

𝑎4 𝑏2

2

( 𝑎2 𝑏 )

= (𝑎4−2 𝑏 2−1 )2 = (𝑎2 𝑏)2 = 𝑎4 𝑏 2 ).

Closing (2 minutes)
1. Write on the board: Simplify

𝑠3
𝑠4

2. Give pupils 2 minutes to solve the question.
3. Ask: What answer do you get? Raise your hand.
4. Pupils might be unsure of their answer. Encourage them to raise their hands to share their
answers.
5. Select a pupil who has raised their hand to explain their answer. (Answer:

𝑠3
𝑠4

= 𝑠 3−4 = 𝑠 −1 )

6. Say: We will look at these types of expressions in more detail in our next lesson.
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Lesson Title: Indices with Negative Powers
Lesson Number: M-09-033
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes

Teaching Aids
None

Preparation
1. Write on the board:
Simplify

able to:
1. Identify that a number with a
negative index can be rewritten
1
as a fraction (a−n = an ).
2. Apply the laws for multiplying
and dividing indices to those
with positive and negative
powers.

a4
a6

a. using the laws of indices
b. using expansion
2. Write the questions from the Guided
Practice section on the board.
3. Write the questions from the
Independent Practice section on the board.

Opening (3 minutes)
1. Write on the board: Simplify

a4
a5

2. Say: Please raise your hand when you have the answer.
3. Select a pupil who has raised their hand to explain their answer. (Answer:

a4
a5

= a4−5 = a−1)

4. Say: Today we are going to identify that a number with a negative index can be rewritten as a
fraction. We will apply the laws to positive and negative powers.
Introduction to the New Material (10 minutes)
1. Ask: Who can explain to the class how to expand

a4
a5

? Raise your hand.

2. Select a pupil who has raised their hand to show the expansion on the board. Ask the others to
solve the question in their exercise books.
3. Correct any errors in the calculation on the board. Ask pupils to check their work.
(Answer:

a4
a5

=

a×a×a×a
a×a×a×a×a

1

= )
a

4. Ask: Can anyone tell the class what they notice about the 2 answers? Raise your hand.
5. Select a pupil who has raised their hand to make the connection between the 2 answers.
1

(Answer: They are the same, a−1 = ).
a

6. Say: Answer the question on the board:

a4
a6

.You have 1 minute to think and write down your

ideas.
7. After 1 minute, ask them to pair up with their neighbour and discuss how to solve the problem
for another minute.
8. Ask: Who would like to share their ideas with the class? Raise your hand.
9. Select a pupil who has raised their hand to show the solution for part a. on the board. Select
another pupil to show part b.
(Answer: i.

a4

a4

a×a×a×a

a

a

a×a×a×a×a×a

= a4−6 = a−2 ; ii.
6

=
6

=

1
a×a

=

1
a2

).

10. Correct any errors in the calculation on the board. Ask pupils to check their work.
11. Write on the board:
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a−2

=

𝑎−3

=

12. Say: In general: 𝑎−𝑛 =

1
𝑎𝑛

1
a2
1
𝑎3

=
=

1
𝑎 × 𝑎
1
𝑎 × 𝑎× 𝑎

, where n is a positive integer.

13. Ask the pupils to copy the information on the board. Remind them to take notes throughout the
lesson.
14. Say: All the laws of indices apply to negative indices as well.
15. Show on the board how the expression 42 × 4−3 is simplified.
42 × 4−3

=

42+(−3)

=

4−1

1
4

=

16. Have a pupil volunteer to come to the board to simplify

57
59

. Ask other pupils to solve it in their

exercise books.
17. Correct any errors in the calculation on the board. Ask pupils to check their work.
57
59

=

57−9

=
=

57−9
5−2
1
52

=

=

1
5×5

=

1
25

18. Write: (23 )−2
19. Ask pupils to work in pairs to simplify (23 )−2
20. Have a pupil volunteer to explain how to simplify the expression on the board. Ask other pupils
to solve it in their exercise books.
21. Correct any errors in the calculation on the board. Ask pupils to check their work.
(23 )−2

2−6
1
=
26
1
1
=
=
2×2×2×2×2×2
64
=

22. Explain to pupils that it is not usually necessary to find the value of the expression. It can be left
in index notation.
23. Say: We can also use negative indices with variables.
Guided Practice (10 minutes)
1. Ask the pupils to continue to work in pairs.
2. Say: Apply the laws of indices so the expressions do not contain any negative indices.
3. Point to the questions on the board:
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Please give the answers to the following expressions in index
notation:
g. (𝑐 −3 )2
i. 𝑧 3  𝑧 −4
k.

h. 𝑞 3  𝑞 5
j. (𝑎  𝑏)−2

1 −3

(𝑤)

−3

𝑢2

(𝑣)

l.

4. Walk around, if possible, to check the answers and clear up any misconceptions.
5. Have pupils from around the classroom volunteer to give their answers to the questions.
6. Write the correct answers and steps on the board. Ask pupils to check their work. Pay particular
attention to questions e. and f.
(Answers: a. (𝑐 −3 )2 = 𝑐 −32= 𝑐 −6 = (

1

𝑐6

1

); b. 𝑞 3  𝑞 5 = 𝑞 3−5 = 𝑞 −2 = (𝑞2 ) ;

1

c. 𝑧 3  𝑧 −4 = 𝑧 3+(−4) = 𝑧 −1 = (
e. (

1 −3

) =
𝑤

1
𝑤

3
; f.
−3 = 𝑤

𝑢2

1

); d. (𝑎  𝑏)−2 = 𝑎−2  𝑏 −2 = 𝑎−2 𝑏−2 = (𝑎2𝑏2 ) ;
𝑧

−3

(𝑣) =

𝑢2×(−3)
𝑣 −3

=

𝑢−6

𝑢3

𝑣

𝑣6

−3 =

).

Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
Apply the laws of indices so the expressions do not contain any
negative indices:
g.

p2 q4

h. x −2 y 2 × x 2 y −2

p3 q2

i. (p  q  r)−3
k.
3.
4.
5.
6.

u2

(5r 3 s2 )−2

j.

−4

( v2 )

Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a.
p2 q4

q2

p3 q

p

= p2−3 q4−2 = p−1 q2 =
2

c. (p  q  r)−3 = (pqr)−3 =
d. (5r 3 s2 )−2 =

1
(5r3 s2 )

=
2

; b. x −2 y 2 × x 2 y −2 = x −2+2 y 2+(−2) = x 0 y 0 = 1
1
(pqr)3
1

25r3×2 s2×2

=

1
p3 q3 r3

=

;

1
25r6 s

; e.
4

u2

−4

(v)

=

u−8

v4

v

u8

=
−4

Closing (2 minutes)
1. Ask: Who can tell the class what they learned today? Raise your hand.
2. Select a pupil who raised their hand to answer. (Example answer: Learnt about negative indices;
how to apply the laws of indices to negative powers)
3. Say: Index notation is very useful when simplifying expressions and equations in algebra. We will
look at fractional indices in the next lesson.
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Lesson Title: Indices with Fractional Powers
Lesson Number: M-09-034
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes

Teaching Aids
None

Preparation
1. Write in the centre of the board:
Simplify with no fractional powers:

able to:
1. Identify that a number with
a fractional power can be
rewritten as a root

(

xyz 2
x 2y

3z

−2

)

2. Draw this table on one side of the board:
1
1
= 3
a2 = √a
92
1
1
3
= 2
a3 = √a
83
1
1
4
a4 = √a 2564 = 4
1
n
an = √a
3. Write the questions from the Guided
Practice section on the board.
4. Write the questions from the
Independent Practice section on the board.

1
n

(a = n√a).
2. Simplify simple indices with
fractional powers.

Opening (3 minutes)
1. Say: Simplify the expression on the board: (

xyz2
x

−2

)
2y3 z

2. Allow 2 minutes or until most of the pupils have raised their hands.
3. Have a pupil from the back of the classroom give their answer. (Answer:

x 2 y4
z2

)

4. Say: Today we are going to identify that a number with a fractional power can be rewritten as a
root. We will also solve simple indices with fractional powers.
Introduction to the New Material (10 minutes)
1. Say: We sometimes have indices that are fractions. They are used to represent square roots,
cube roots and other roots of numbers.
2. Point to the table written on the board.
3. Say: Take a look at how square roots, cube roots and other roots are represented with indices.
4. Point to each line in turn.
5. Say: a raised to the power of half is the square root of a.
6. Say: a raised to the power of one-third is the cube root of a.
7. Say: The general rule is a raised to the power of one over n and it is the nth root of a.
8. Ask the pupils to copy the information on the board.
9. Say: Let us look at one more example of a square and a cube root.
10. Write on the board:
1

25−2
27

1
3

=
=

1
√25
3
√27

=

1
5

=

11. Ask: What is the cube root of 27?
12. Allow a few moments for pupils to think.
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13. Have a pupil from the left-hand side of the classroom volunteer to answer. (Answer: 3)
14. Say: Let us simplify some simple numbers with fractional indices.
1

15. Show on the board how to simplify (42 × 44 )2
1

(42 × 44 )2

1

=

(42+4 )2

=

(46 )2

1

1

46×2
=
43
16. Say: This is exactly the same method we used for positive and negative indices. We just need to
apply the law and do the calculation.
=

1

17. Write on the board: Simplify: (

34 2
32

)

18. Allow pupils to think and write down ideas for 1 minute.
19. After 1 minute, ask them to pair up with their neighbour and discuss how to solve the problem
for another minute.
20. Ask: Who would like to share their ideas with the class?
21. Select a pupil who has raised their hand to explain on the board how to solve the problem.
22. Correct any errors in the calculation on the board. Ask pupils to check their work.
1

34 2

1

1

1

(Answer: ( 2 ) = (34−2 )2 = (32 )2 = 32×2 = 31 = 3)
3

Guided Practice (10 minutes)
1. Ask pupils to work in pairs.
2. Point to the questions on the board:
Calculate the following roots:
1

1

n. 49−2

m. 492
1

1

p. 32−5

o. 643
q.

(53

×5

1

1

5 )2

9 ×27 4

(

r.

3

)

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions on the
board.
5. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answers: a.
1

1

492 = √49 = 7; b. 49−2 =
1

d. 32−5 =
9 ×27

f. (

3

1
4

1
5

√32

1

1
√49

1

1

3

= 7 ; c. 643 = √64 = 4 ;
1

1

1

1

= 2 ; e. (53 × 55 )2 = (53+5 )2 = (58 )2 = 58×2 = 54 ;
1

1

1

1

1

) = (3 × 27)4 = (3 × 33 )4 = (31+3 )4 = (34 )4 = 34×4 = 3).

Independent Practice (10 minutes)
1. Ask the pupils to continue to work in pairs to answer the questions.
2. Tell each pupil to take one question to answer. After they have solved their question, pupil 1
should explain how they worked out the answer to their question to pupil 2. Pupil 2 will check
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that their method and answer are correct. Then pupil 2 will share the solution for their question
and pupil 1 will check the method and answer.
3. Point to the questions on the board:
Please calculate the following roots:
1

1

1

a. 4−2 + 42

1

b. 83 − 8−3

4. Walk around, if possible, to check the answers and clear up any misconceptions.
5. Have pupils from around the classroom volunteer to give their answers to the questions.
6. Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a.
1

1

4− 2 + 42 =
1

1

1
√4

+ √4 =

b. 83 − 8−3 = √8 −
3

1
3

√8

1
2

1

+2 = 22

=2−

1
2

= 112

Closing (2 minutes)
1. Say: Please write your name on a piece of paper. Solve the following problem on your paper.
1

2. Write on the board: Simplify (34 × 36 )2
3. Collect the papers at the end of the lesson.
1

4. Check the pupils’ work to get an idea of their level of understanding. (Answer: (34 × 36 )2 =
1

1

1

(34+6 )2 = (310 )2 = 310×2 = 35 )
5. Address any issues in the next lesson when pupils will be practicing more problems on fractional
indices.
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Lesson Title: Multiplying and Dividing Indices
with Fractional Powers
Lesson Number: M-09-035
Learning Outcomes
By the end of the
lesson, pupils will be
able to apply the laws for
multiplying and dividing indices
to those with positive and
negative fractional powers.

Theme: Numbers and Numeration
Class/Level: JSS 3

Teaching Aids
None

Time: 35 minutes

Preparation
1. Write in the centre of the
board:
Simplify with no fractional powers:
1

26 2
( 2)
2
2. Write the questions from the
Guided Practice section on the board.
3. Write the questions from the
Independent Practice section on the
board.

Opening (3 minutes)
1. Say: In the last lesson, we were looking at expressions which have fractional powers.
1

26 2

2. Say: Please simplify the expression on the board: ( 2 )
2

3. After 1 minute ask pupils to raise their hand to share the answer. Select a pupil from the back of
the classroom to give the answer to the problem.
1

26 2

1

1

1

(Answer: ( 2 ) = (26−2 )2 = (24 )2 = 24×2 = 22 )
2

4. Say: Today we are going to apply the laws for multiplying and dividing indices to those with
positive and negative fractional powers.
Introduction to the New Material (10 minutes)
1. Remind the pupils to copy the information on the board throughout the lesson.
1

2. Write on the board: Simplify: (x 3 × x 6 )3
3. Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
4. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)
1

(x 3 × x 6 )3

5.

=
=
=

1

(x 3+6 )3
1

x 9×3
x3

Write on the board: Simplify:

1

p8 2

(p4)

6. Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
7. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)
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1

p8 2
( 4)
p

1

=

(p8−4 )2

=
=
=

(p4 )2

1

1

p4×2
p2
1

8. Write on the board: Simplify: (u10 )−2
9. Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
10. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)
1

(u10 )−2

=
=
=

1

(u10 )−2

1

u10(−2)
u−5
1
𝑢5

11. Write on the board: Simplify:

1
𝑐 −3

(𝑑)

12. Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
13. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)
1

𝑐 −3
( )
𝑑

1

=
=

𝑑 3
( )
𝑐
1
𝑑3
1

𝑐3
1

14. Write on the board: Simplify: (𝑎  𝑏)4
15. Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
16. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)
1

(𝑎  𝑏)4

=
=

1

1

𝑎4  𝑏 4
1 1
𝑎4 𝑏4

17. Say: We can apply the laws to even more complex expressions.
18. Write on the board: Simplify: (

𝑎2 𝑏4
𝑐6

−12

)

19. Have a pupil volunteer to come to the board to solve the problem. Ask other pupils to solve it in
their exercise books.
20. Correct any errors in the calculation on the board. Ask pupils to check their work. (Answer: see
below)
−12

𝑎2 𝑏 4
( 6 )
𝑐

1

=

𝑐6 2
( 2 4)
𝑎 𝑏
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1

𝑐 6×2

=

1

1

𝑎2×2 𝑏 4×2
𝑐3
𝑎𝑏 2

=
Guided Practice (10 minutes)

1. Ask the pupils to work in pairs.
2. Point to the questions on the board:
Please simplify the following expressions:
1

1

1

𝑎2
1

𝑎2
𝑎

u.

𝑎

t.

s. (𝑥 5 × 𝑥 7 )3

v. (𝑡 9 )−3
1
𝑢 −4

1

w. (𝑎𝑏)−4

x. (𝑣 )

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a.
1

1

1

1

(𝑥 5 × 𝑥 7 )3 = (𝑥 5+7 )3 = (𝑥 12 )3 = 𝑥 12×3 = 𝑥 4 ;
b.

𝑎
1
𝑎2

1−12

= 𝑎

−14

e. (𝑎𝑏)

=

1

1
2

=𝑎 ;
1
1

(𝑎𝑏)4

𝑎2
c.
𝑎

=

1
1 1

𝑎4 𝑏4

1

1

; f.

1
𝑢 −4
(𝑣 )

1

1

= 𝑎2−1 = 𝑎−2 =

1

; d. (𝑡 9 )−3 = 𝑡 9×(−3) = 𝑡 −3 =

1
𝑎2
1
𝑣 4

1
𝑡3

;

1

= (𝑢) =

𝑣4
1

𝑢4

).

Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
Simplify the following expressions:
3

a.

𝑝2

𝑝

b.

3

𝑝2

𝑝

c.

1

1
(𝑡12 )−4

𝑥3

d.

1

𝑥2

1

1 −5

e. (𝑦)

3.
4.
5.
6.

−1
𝑎6 𝑏3 3
)
𝑐9

(

f.

Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange their exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a.
3

𝑝2
𝑝

3

1

= 𝑝2−1 = 𝑝2 ; b.

𝑝
3
𝑝2

3

1

= 𝑝1−2 = 𝑝−2 =

1
1

𝑝2

;
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1

1

1

1

c. (𝑡12 )−4 = 𝑡12×(−4) = 𝑡 −3 = 𝑡 3 ; d.
𝑎 6 𝑏3

f. (

𝑐9

−13

)

𝑐9

1
3

= (𝑎6 𝑏3 ) =

𝑐
𝑎

6×

9×

1
3

1
1
3×
3𝑏 3

𝑥3
1
𝑥2

1 1

1

= 𝑥 3−2 = 𝑥 −6 =

1

𝑥6

1

1 −5

1 ; e. ( )
𝑦

1

= 𝑦5 ;

𝑐3

= 𝑎2 𝑏 )

Closing (2 minutes)
1.
2.
3.
4.
5.

Say: Discuss in your pairs some of the things you learned about index notation.
Allow one minute for discussion.
Say: Raise your hand to tell the class one thing you learned.
Select as many pupils in one minute to say what they learned about index notation.
Tell pupils if they did not get a chance to speak now, they will be asked to speak on another
topic in the future.
(Example answers: Learned about index and base; how to expand numbers written in powers;
laws of indices; applying laws to positive, negative, fractional powers)
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Lesson Title: Multiplying and Dividing by Powers of 10
Lesson Number: M-09-036
Learning Outcomes
By the end of the
lesson, pupils will be
able to multiply and divide
whole numbers and decimals by
powers of 10.

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes

Teaching Aids
None

Preparation
1. Write this set on the board:
{ 1, 10, 100, 1000, . . . }
2. Write the questions from the
Guided Practice section on the board.
3. Write the questions from the
Independent Practice section on the
board.

Opening (3 minutes)
1. Say: Please raise your hand if you can tell the next number in the set on the board.
2. Select a pupil who has raised their hand to answer. (Answer: 10000)
3. Say: Today we are going to multiply and divide whole numbers and decimals by powers of 10.
Introduction to the New Material (10 minutes)
1. Say: Think back to our lessons on index notation. Who can write 1 as a power of 10? Raise your
hand to answer. (Answer: 100)
2. Say: Write a new set showing all the numbers as powers of 10.
3. Have a pupil volunteer to come to the board and write the set in powers of 10.
(Answer: { 100, 101, 102, 103, . . . })
4. Ask: What do you notice about the indices in the powers of 10? Raise your hand to answer.
(Answer: The number of zeros in the number and the index are the same.)
5. Ask: How would you multiply and divide by powers of 10. Raise your hand to answer. (Answer:
To multiply, move the decimal point to the right by the index (or power) of 10. To divide, move
the decimal point to the left by the power of 10.)
6. Explain to the pupils that if the number is a whole number, then a decimal point is placed at the
end before moving the correct number of places.
7. Emphasise the relationship between the power of 10 and the number of places to move the
decimal. For example, when the power of 10 is 2 for 100, the decimal point is moved 2 places.
8. Write on the board: 58  100.
9. Ask: Where is the decimal point in 58? Raise your hand. (Answer: At the end of the number,
after the 8.)
10. Ask: What is the power of 10 in 100? Raise your hand to answer. (Answer: 2)
11. Ask: How many places should the decimal point be moved? Raise your hand to answer. (Answer:
2)
12. Say: To multiply by 100, move the decimal point 2 places to the right. To do this we will add 2
zeros to the number.
13. Show the following explanation on the board:
58  100

= 58  102
= 58.00  102
= 5800

14. Write on the board:
a.

457  100

b. 3.42  10

c.

98

978  10

d. 6.7  1000

15. Have pupils from around the classroom volunteer to explain their answers to the questions.
16. Ask each pupil to give the power of 10 (underlined) and therefore how many places to move the
decimal point. (Answer: a. 2, 45700; b. 1 34.2; c. 1, 97.8; d. 3, 6700).
17. Say: We are now going to start thinking of numbers in a slightly different way to what we have
been used to. We often have to multiply and divide with numbers such as 20, 30, 300 and other
multiples of powers of 10. It is very useful to know a different way to do this sort of calculation.
This helps when we have to calculate with very large and very small numbers.
18. Write on the board:
a. 1.32  20
b. 24.6  20
19. Explain each calculation as shown below.
a.

1.32  20

b.

24.6  20

= 1.32  2  10
= 2.64  10
= 26.4
=
=
=

24.6
20
24.6
2  10
12.3
10
1.23

20. Say: We will start learning how to calculate with very large and very small numbers in the next
lesson.
21. For today, we will practise calculating with numbers less than 1000.
Guided Practice (10 minutes)
1. Ask pupils to work in pairs.
2. Point to the questions on the board:
Give the power of 10 for each of the calculations below.
Calculate:
a. 7.12  10
d. 84.5  10
g. 2.9  20

b. 2.8  100
e. 3.4  1000
h. 52  200

c. 23.2  100
f. 36  100
i. 3.63  30

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers on the board. Ask pupils to check their work. (Answers: The powers of
10 are underlined a. 1, 71.2; b. 2, 280; c. 2, 0.232;
d. 1, 8.45; e. 3, 0.0034; f. 2, 0.36; g. 1 58; h. 2, 10,400; i. 1, 0.12 )
Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
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Give the power of 10 for each of the calculations below.
Calculate:
a. 9.34  10
d. 1.5  9000
g. 25  700
3.
4.
5.
6.

b. 289  1000
e. 45.3  30
h. 615  500

c. 0.042  10
f. 42  3000
i. 4  6

Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers on the board. Ask pupils to check their work. (Answers: The powers of
10 are underlined. a. 1, 93.4; b. 3, 289,000;
c.1, 0.0042; d. 3, 13,500; e. 1, 1.51; f. 3, 0.014; g. 17,500; h. 2, 1.23; i. 0, 24)

Closing (2 minutes)
1. Ask: Why is it useful to learn how to multiply and divide with powers of 10? Raise your hand.
(Answer: To help with calculating very large and very small numbers).
2. Say: Tomorrow we will learn about ‘standard form’ which is a way of writing very large numbers
using powers of 10.
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Lesson Title: Standard Form of Large Numbers
Lesson Number: M-09-037
Learning Outcomes
By the end of the
lesson, pupils will be
able to interpret and write large
numbers in standard form
(scientific notation): a  10 n
where 1  a  10 and n is an
integer.

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes

Teaching Aids
None

Preparation
1. Write on the board:
Write the power of 10 and calculate:
a. 5  1000
b. 5.25  100
c. 4  10000 d. 5.37  10
2. Write the questions from the Guided
Practice section on the board.
3. Write the questions from the
Independent Practice section on the board.

Opening (3 minutes)
1. Say: Please look at the questions on the board. You have 1 minute to write the answers:
Write the power of 10 and calculate:
a. 5  1000
c. 4  10000

b. 5.25  100
d. 5.37  10

2. Have pupils from around the classroom volunteer to give their answers. (Answers: The powers of
10 are underlined. a. 3, 5000; b. 2, 525; c. 4, 40000; d. 1, 53.7)
3. Say: Today we are going to interpret and write large numbers in standard form, also called
scientific notation.
Introduction to the New Material (10 minutes)
1. Say: Think back to our lessons on index notation. Write the questions on the board as powers of
10. For example, 5  1000 will become 5  10 3
2. Allow 1 minute for the pupils to answer.
3. Have pupils from around the classroom volunteer to answer.
(Answers: ii. 5.25  10 2; iii. 4  10 4; iv. 5.37  10 1)
4. Write on the board:
5  10 3
5.25  10 2
4  10 4
5.37  10 1
5. Say: There are 2 main points we need to recognise in the way we write the numbers. The first
one is that the numbers we are multiplying or dividing are all between 1 and 10. Let us check if
that is true.
6. Guide a pupil to read the numbers. (Answer: 5, 5.25, 4, 5.37)
7. Ask: Is there any number which does not follow our rule? Raise your hand if you say ‘yes’.
(Answer: No)
8. Say: The second thing to recognise is that all the powers of 10 are integers. Let us check if that is
true.
9. Guide another pupil to read the powers. (Answer: 3, 2, 4, 1)
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10. Ask: Is there any power which does not follow our rule? Raise your hand if you say ‘yes’ (Answer:
No)
11. Say: This method of writing a number is called ‘standard form.’
12. Write on the board:
a  10 n

where 1  a  10 and n is an integer

13. Say: We read this as "a times 10 to the power n" where ‘a’ is greater than or equal to 1 and less
than 10; ‘a’ is also an integer’. This simply means that ‘a’ can be a whole number or a decimal
number, but ‘n’ has to be an integer; no fractions or decimals. If ‘a’ is a fraction, we will change it
to a decimal.
14. Say: We write numbers in standard form when we want a short way of writing very large or very
small numbers. For example, we can write Le 25, 000 as Le 2.5  10 4. This is very useful,
especially for very large sums of money.
15. Say: Standard form is also called scientific notation. Science deals with very large numbers such
as the distance between the earth and the sun. Science also deals with very small numbers such
as the distance between atoms in a molecule.
16. Say: Today, we are looking at very large numbers. We call any number greater than 0 a large
number and we can write it in standard form. We will look at very small numbers in the next
lesson. These will be numbers smaller than zero.
17. Show on the board how to change another number to standard form.
18. Say: Let us change 45,100 to standard form.
= 4.51  10000
= 4.51  10 4
Ask: Is ‘a’ equal to or greater than 1, and also less than 10? Raise your hand. (Answer: Yes, it is
4.51.)
Ask: Is the power of 10 an integer? Raise your hand. (Answer: Yes, it is 4.)
Say: Then we have written the number in standard form.
Ask: If we change back from standard form to the ordinary number, do we get the number we
started with? Raise your hand. (Answer: Yes, then we have converted the number correctly to
standard form.)
Say: If we have a number in standard form, we already know how to write it as an ordinary
number.
Show the following explanation on the board.
45100

19.
20.
21.
22.

23.
24.

4.51  10 4 = 4.51  10000
= 45100
Guided Practice (10 minutes)
1. Ask pupils to work in pairs.
2. Point to the questions on the board:
Mark with a  if the number is in standard form.
Mark with a  if the number is not in standard form. Write the number in standard form.
a. 31.7  10 2
c. 1875
e. 243  10 2

b. 2.834  10 4
d. 4  10
f. 987
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Please change these numbers from standard form to ordinary numbers.
g. 1.25  10 6
h. 1.89  10 4
i. 8.5  10 7
j. 3.927  10 2
3. Walk around, if possible, to check the answers and clear up any misconceptions.
For example, some pupils may think that Question d. is not in standard form. Ask them the
questions we used to check above.
 Ask: Is 4 equal to or greater than 1, and also less than 10. (Answer: Yes)
 Ask: Is the power of 10 an integer? (Answer: Yes, the integer is 1)
 Then the number is in standard form.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a.
, 3.17  10 3; b. ; c. , 1.875  10 3; d  ; e. , 2.43  10 4; f. , 9.87  10 2; g. 1,250,000; h.
18,900; i. 85,000,000; j. 392.7)
Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
Change these numbers to standard form.
a. 872.7  10 2
c. 318,972
e. 27  10 4

b. 2846  10 3
d. 4387  10
f. 2

Change these numbers from standard form to ordinary numbers.
g. 7.25  10 6
h. 9  10 4
3.
4.
5.
6.

i. 2.173  10 7
j. 3.0001  10 2
Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a.
8.727  10 4; b. 2.846  10 6; c. 3.18972  10 5; d. 4.387  10 4; e. 2.7  10 5;
f. 2  10 0 (or 2  1 or 2); g. 7,250,000; h. 90,000; i. 21,730,000; j. 300.01)

Closing (2 minutes)
1. Ask: What 2 facts show that a number is in standard form? Raise your hand.
2. Have a pupil from the back of the classroom volunteer to answer. (Answer: The number must be
greater than or equal to 1 and also less than 10, the power of 10 must be an integer.)
3. Say: In the next lesson, we will look at the standard form of small numbers. Great work class!
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Lesson Title: Standard Form of Small Numbers
Lesson Number: M-09-038
Learning Outcomes
By the end of the
lesson, pupils will be
able to interpret and write
small numbers in standard
form (scientific notation): a 
10 n where 1  a  10 and n is
an integer.

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes

Teaching Aids
None

Preparation
1. Write on the board:
Write the power of 10, then calculate:
a. 5 x 100000
b. 5  1000
2. Write the questions from the Guided
Practice section on the board.
3. Write the questions from the Independent
Practice section on the board.

Opening (3 minutes)
1. Ask: Who can remind the class of what we did in the last lesson? Raise your hand.
2. Select a pupil who has raised their hand to answer. (Example answers: We learned about
standard form; how to write numbers with multiples of 10; using index notation to write
numbers)
3. Say: Calculate the expression on the board for Question a. 5  100000. Please raise your hand
when you finish.
4. Select a pupil who has raised their hand to answer. (Answer: 5  100000 = 5  10 5)
5. Ask: What do we call numbers we write in this way? Raise your hand. (Answer: Standard form)
6. Say: Today we are going to interpret and write small numbers in standard form.
Introduction to the New Material (10 minutes)
1.
2.
3.
4.
5.

Say: Calculate Question b. 5  1000. What is the answer? Raise your hand.
Select a pupil who has raised their hand to answer. (Answer: 0.005)
Say: Write Question b. on the board as a power of 10.
Have a pupil from the back of the classroom volunteer to answer. (Answer: 5.  10 3)
Write on the board:
5  1000
Say: We write this as:

=
=

5  10 3
5
10 3

=

complete later

6. Say: We want to write this so we do not have a fraction in our answer. Think back to writing
numbers using index notation.
7. Ask: What should we do?
8. Allow the pupils a few moments to think (less than a minute).
9. Ask pupils to pair up with their neighbour. Allow a few more moments for them to discuss how
to write the number in index notation.
10. Ask: Who would like to share their ideas with the class? Raise your hand.
11. Have 2-3 pupils to tell their ideas to the class.
12. If no one gives the right answer, guide a pupil to say we use a negative index. (Answer: 5 ×
10−3)
13. Complete the answer on the board.
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14. Do the check for standard form:
 Ask: Is 5 equal to or greater than 1? Raise your hand. (Answer: Yes)
 Ask: Is 5 less than 10? Raise your hand. (Answer: Yes)
 Ask: Is the power of 10 an integer? Raise your hand. (Answer: Yes, it is a negative integer,
3)
 Then the number is in standard form.
15. Say: We can change the number from standard form back to an ordinary number.
16. Ask: Can someone remind the class what we do to the decimal point when we divide by a power
of 10? Raise your hand. (Answer: To divide, move the decimal point to the left by the power of
10. We add zeros in front of the number if necessary.)
17. Have a pupil from the front of the classroom volunteer to show this on the board.
5

(Answer: 5 × 10−3 = 10 3 =

5
1000

= 0.005. Other correct methods are acceptable.)

18. Ask: If we change back from standard form to the ordinary number, do we get the number we
started with? Raise your hand. (Answer: Yes, then we have converted the number correctly to
standard form.)
19. Write on the board: Change 0.000525 to standard form.
20. Work through the question on the board. Have pupils volunteer to answer open-ended
questions.
5.25
10000
5.25
21. Ask: What do we write this as?
=
10 4
22. Ask: What answer do we get?
= 5.25 × 10−4
23. Say: In standard form, we write numbers smaller than zero with powers of 10 that are negative
integers.
0.000525

=

Guided Practice (10 minutes)
1. Ask pupils to work in pairs.
2. Point to the questions on the board:
Mark with a  if the number is in standard form.
Mark with a  if the number is not in standard form. Write the number in standard form.
a. 35.8 × 10−2
c. 0.5278
e. 43.2 × 10−3

b. 7.934 × 10−4
d. 0.07  10
f. 0.000975

Change these numbers from standard form to ordinary numbers.
g. 1.25 × 10−6
h. 1.89 × 10−4
i. 8.5 × 10−7

j.

3.927 × 10−3

3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a.
, 3.58 × 10−1 ; b. ; c. , 5.278 × 10−1 ; d. 7 × 10−1 ; e. , 4.32 × 10−2;
f. , 9.75 × 10−4 ; g. 0.00000125; h. 0.000189; i. 0.00000085; j. 0.003927)
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Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
Please change these numbers to standard form:
a. 87.5 × 10−3
c. 0.000008756
e. 125 × 10−6

b. 24587 × 10−6
d. 0.00000005486
f. 0.02

Change these numbers from standard form to ordinary numbers:
g. 7.25 × 10−6
h. 9 × 10−4
i. 2.173 × 10−3

3.
4.
5.
6.

3.0001 ×
10−5
Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work. (Answers: a.
8.75 × 10−2 ; b. 2.4587 × 10−2; c.8.756 × 10−6; d. 5.486 × 10−8;
e.1.25 × 10−4 ; f. 2 × 10−2 ; g. 0.00000725; h. 0.0009; i. 0.002173; j. 0.000030001)
j.

Closing (2 minutes)
1. Say: Please write your name on a piece of paper. Now write your answers to the questions on
the board. Your work will be collected at the end of the lesson.
2. Write on the board:
Convert: a. 0.000058 to standard form
b. 6.47 × 106 to an ordinary number
3. Collect the work at the end of the lesson. (Answer: a. 5.8 × 10−5 ; b. 6,470,000)
4. Check the work to see how much the pupils have understood so far. Assist pupils in the next
lesson when they will be practising converting numbers from standard form to ordinary numbers
and vice versa.
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Lesson Title: Conversion to and from Standard Form
Lesson Number: M-09-039

Theme: Numbers and Numeration
Class/Level: JSS 3
Time: 35 minutes

Learning Outcomes
By the end of the
lesson, pupils will be
able to convert from whole
numbers and decimals to
standard form and vice versa.

Preparation
1. Write on the board:
Convert to standard form:
a.
5,254
b. 0.00589
c.
0.00004781
d. 0.0006
2. Write the questions from the Guided
Practice section on the board.
3. Write the questions from the
Independent Practice section on the board.

Teaching Aids
None

Opening (3 minutes)
1. Say: Please convert the expressions on the board to standard form:
a. 5,254
b. 0.00589
c. 0.00004781
d. 0.0006
2. Say: Raise your hand when you finish.
3. Allow 2 minutes for pupils to answer the questions.
4. Select pupils who have raised their hands to answer. (Answers: a. 5.254 × 103; b. 5.89 ×
10−3 ;
c. 4.781 × 10−5; d. 6 × 10−4 )
5. Say: Today we are going to convert from whole numbers and decimals to standard form and vice
versa.
Introduction to the New Material (10 minutes)
1. Ask: Do you notice any pattern between the number of zeros and the power of 10 for the
numbers smaller than 0? Raise your hand.
2. Select a pupil who raised their hand to answer. (Example answers: The number of zeros is one
less than the power of 10; the power of 10 is one more than the number of zeros.)
3. Say: You can use that fact to help when converting to and from standard form.
4. Point out to the pupils that we ignore the negative sign when we describe the pattern.
5. Say: Any number can be written in standard form.
6. Ask: Who can remind the class the main reason we write numbers in standard form? Raise your
hand.
7. Select a pupil who has raised their hand. (Answer: They are used to write very large and very
small numbers in Maths, Science and everyday life.)
6. Say: We use standard form if the number is smaller than 0.001 or if it is equal to or greater than
10,000. Otherwise, we write them as ordinary whole numbers or decimal numbers.
7. Say: Let us look at a practical example. The distance of the Earth from the Sun is approximately
149,600,000,000 metres.
8. Write the distance on the board: The distance of the Earth from the Sun is approximately
149,600,000,000 metres.
9. Have a pupil volunteer to come to the board to write this distance in standard form. Ask other
pupils to work in pairs to write this distance in standard form.
10. Check the answer. (Answer: 1.496 × 10 11m)
11. Say: The mass of a particle of dust is 7.53 × 10−10 kg.
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12. Write the mass on the board and ask the pupils to write it as an ordinary number.
13. Have a pupil volunteer to come to the board to write the number in standard form on the board.
Ask other pupils to work in pairs to do the same.
14. Check the answer. (Answer: 0.000000000753 kg)
15. Say: Remember when converting from standard form to an ordinary number, the power of 10
gives the number of places to the left or right to move the decimal point.
Guided Practice (10 minutes)
1. Ask pupils to continue to work in pairs.
2. Point to the questions on the board:
Change these numbers from standard form to ordinary numbers:
a. 2.5 × 10 6
b. 3.98 × 10−4
7
c. 5.874 × 10
d. 9.927 × 10−2
Convert these from ordinary numbers to standard form:
e. 0.0087
f. 256,599
g. 8,875,235
h. 0.0000001483
i. The distance that light travels in a year is 5,870,000,000,000 metres. Write this in
standard form.
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers on the board. Ask pupils to check their work. (Answers: i. 2,500,000;
ii. 0.000398; iii. 58,740,000; iv. 0.09927; v. 8.7 × 10−3 ;
vi. 2.56599 × 10 5; vii. 8.875235 × 10 6; viii. 1.483 × 10−7 ; ix. 5.87 × 10 12)
Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
Convert these numbers from standard form to ordinary numbers:
a. 6.741 × 10 9
b. 5.62 × 10−10
Convert these from ordinary numbers to standard form
c. 0.0000000000254
d. 698,478,000,000,000
e. The distance of the Earth from the moon is 384,400,000 metres.
Write this in standard form:
f.

Which number below has the same value as 4.8 × 10 4?
4.8 4
4.8 3
(4.8 × 10) 4
0.48 × 10 3

g. Which numbers below has the same value as 8.7 × 10−3 ?
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0.48 × 10 5

8700
3.
4.
5.
6.

0.00087

87 × 10−4

−8.7 × 10 3

8.7 × 10 3

Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers on the board. Ask pupils to check their work. (Answers:
a. 6,741,000,000; b. 0.000000000562; c. 2.54 × 10−11; d. 6.98 × 10 14 ;
e. 3.844 × 108 𝑚; f. 0.48 × 10 5; g. 87 × 10−4)

Closing (2 minutes)
1. Say: Write one thing or fact you know about converting numbers into standard form in your
exercise books. Also write one fact you know about converting from standard form to ordinary
number.
2. Have pupils from around the classroom volunteer to share one or both facts with the class.
(Example answers: Standard form is used to write very large and very small numbers;
standard form is written with a whole number or decimal number equal to or larger than 1, but
smaller than 10; the index in a number written in standard form is an integer)
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Lesson Title: Multiplying and Dividing Small and
Large Numbers
Lesson Number: M-09-040
Learning Outcomes
By the end of the
lesson, pupils will be

Theme: Numbers and Numeration
Class/Level: JSS 3

Teaching Aids
None

able to:
1. Do simple multiplication and
division problems with whole
numbers, decimals and
fractions.
2. Give answers to problems in
standard form.

Time: 35 minutes

Preparation
1. Write on the board:
Calculate:
a. 102 × 103

b.

2)

105
102

c. (5.1 × 10 × (7 × 103 )
d. (9 × 105 ) ÷ (3 × 103 )
e. (3 × 10 −4 ) × (8 × 10 2 )
f. (5.6 × 106 ) ÷ (7 × 10 2 )
2. Write the questions from the Guided
Practice section on the board.
3. Write the questions from the
Independent Practice section on the board.

Opening (3 minutes)
1. Say: Please write down the answers to Questions a. and b. from the board:
a. 102 ×
105
b.
3
10
102
2. Allow 1 minute for pupils to answer the question.
3. Have pupils volunteer to explain their answer on the board. (Answers: a. 102 × 103 = 102+3 =
105 ; b.

105
102

= 105−2 = 103 ).

4. Correct any errors in the calculation on the board. Ask pupils to check their work.
5. Say: We use the laws of indices to calculate with numbers written in standard form. Today we
are going to do simple multiplication and division problems with whole numbers, decimals and
fractions. We will give our answers in standard form.
Introduction to the New Material (10 minutes)
1. Say: Write down the answer to Question c: (5.1 × 102 ) × (7 × 103 ). Raise your hand when you
finish.
2. Select a pupil who raised their hand to explain their answer step-by-step on the board.
3. Correct any errors in the calculation on the board. Ask pupils to check their work.
An example calculation is shown below.
(5.1 × 10 2 ) × (7 × 10 3 ) = 5.1 × 7 × 10 2 × 10 3

Collect like terms

= 5.1 × 7 × 102+3

Apply 1st law of indices

= 35.7 × 105

Multiply 5.1 and 7, add the indices

= 3.57 × 106

Convert answer to standard form

4. Say: We use the same method for dividing numbers in standard form.
5. Show how to calculate the answer to Question d:
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(9 × 105 ) ÷ (3 × 103 )

=

9 × 102
3 × 103

Write as a fraction

=

9 105
×
3 103

Collect like terms

9
× 105−3
3

Apply 2nd law of indices
Divide 9 by 3, subtract the indices
Answer already in standard form

= 3 × 102

6. Ask pupils to work in pairs for 3 minutes to discuss and share ideas for Questions e. and f:
e. (3 × 10 −4 ) × (8 × 10 2 )
f. (5.6 × 106 ) ÷ (7 × 10 2 )
7. Say: Please raise your hand when you finish.
8. Select a pupil who has raised their hand to explain their answer to Question e. on the board.
9. Correct any errors in the calculation on the board. Ask pupils to check their work.
(3 × 10 −4 ) × (8 × 10 2 ) = 3 × 8 × 10−4 × 10 2

Collect like terms

= 3 × 8 × 10−4+2

Apply 1st law of indices

= 24 × 10−2

Multiply 3 and 8, add the indices

= 2.4 × 10−1

Convert answer to standard form

10. Select another pupil who has raised their hand to explain their answer to Question f. on the
board.
11. Correct any errors in the calculation on the board. Ask pupils to check their work.
(5.6 × 106 ) ÷ (7 × 10 2 )

=

5.6 × 106
7 × 102

Write as a fraction

=

5.6 106
× 2
7
10

Collect like terms

=

5.6
× 106−2
7

Apply 2nd law of indices

= 0.8 × 104

Divide 5.6 by 7, subtract the indices

= 8 × 103

Convert answer to standard form

12. Say: We can skip some of the steps once we are confident in answering questions like these.
Guided Practice (10 minutes)
1. Ask pupils to continue to work in pairs.
2. Point to the questions on the board:
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Please calculate the following. Give your answers in standard form.
y. (6 × 10 7 ) × (5 × 10 6 )
z. (4 × 10 −4 ) × (8.2 × 10 2 )
3
−2
aa. (3 × 10 ) × (2.1 × 10 )
bb. (3 × 10 4 ) ÷ (6 × 10 2 )
5
−8
dd. (3 × 10−4 ) ÷ (4 × 10−4 )
cc. (6.2 × 10 ) ÷ (2 × 10 )
3. Walk around, if possible, to check the answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers on the board. Ask pupils to check their work. (Answers: a.
(6 × 10 7 ) × (5 × 10 6 ) = 6 × 5 × 10 7+6 = 30 × 10 13 = 3 × 10 14;
b. (4 × 10 −4 ) × (8.2 × 10 2 ) = 4 × 8.2 × 10−4+2 = 32.8 × 10−2 = 3.28 × 10−1;
c. (3 × 10 3 ) × (2.1 × 10−2 ) = 3 × 2.1 × 103+(−2) = 6.3 × 10 1 or 6.3 × 10;
d. (3 × 104 ) ÷ (6 × 10 3 ) = 0.5 × 104−3 = 0.5 × 10 1 = 5 × 100 = 5 ;
e. (6.2 × 105 ) ÷ (2 × 10−8 ) = 12.4 × 105−(−8) = 12.4 × 10 13 = 1.24 × 10 14 ;
f. (3 × 10−4 ) ÷ (4 × 10−4 ) = 0.75 × 10−4−(−4) = 0.75 × 10 0 = 0.75 = 7.5 × 10−1).
Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Point to the questions on the board:
Calculate the following. Give your answers in standard form.
a. (3 × 10 7 ) × (6 × 10−6 )
b. (3.3 × 10 −4 ) × (1.2 × 10−2 )
3
−2
c. (4.2 × 10 ) ÷ (6 × 10 )
d. (1.32 × 10 4 ) ÷ (4 × 10−5 )
e. (6.2 × 10 2 ) + (2 × 10 3 )
f. (3 × 10 6 )2
3.
4.
5.
6.

Walk around, if possible, to check the answers and clear up any misconceptions.
Ask pupils to exchange their exercise books and check each other’s work.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work.
(Answers: a. (3 × 10 7 ) × (6 × 10−6 ) = 3 × 6 × 107+(−6) = 18 × 10−1 = 1.8 × 10 ;
b. (3.3 × 10 −4 ) × (1.2 × 10−2 ) = 3.96 × 10−4+(−2) = 3.96 × 10−6 ;
c. (4.2 × 10 3 ) ÷ (6 × 10−2 ) = 0.7 × 10 3−(−2) = 0.7 × 10 5 = 7 × 10 4 ;
d. (1.32 × 10 4 ) ÷ (4 × 10−5 ) = 0.33 × 10 4−(−5) = 0.33 × 10 9 = 3.3 × 10 8;
e. (6.2 × 10 2 ) + (2 × 10 3 ) = 620 + 2000 = 2620 = 2.6 × 10 3 ;
f. (3 × 10 6 )2 = (3 × 10 6 ) × (3 × 10 6 ) ×= 3 × 3 × 106+6 = 9 × 10 12 )

Closing (2 minutes)
1. Ask: What do you notice about the way we calculated Question e.? Raise your hand.
2. Allow pupils a few moments to look at the calculation for Question e. (Answer: Numbers were
changed to ordinary numbers, the calculation was done then changed back to standard form.)
3. Ask: Who can think of a way to calculate (3 × 10 6 )2 in our heads? Raise your hand. (Answer:
Multiply 3 × 3 = 9 𝑎𝑛𝑑 6 × 2 = 12 to get 9 × 10 12 ).
4. Say: The way we write numbers in standard form makes it easy to do calculations like this in our
heads.
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Lesson Title: Right-angled Triangles (Revision)
Lesson Number: M-09-041
Learning Outcomes
By the end of the
lesson, pupils will be
able to:
1. Identify the parts of a rightangled triangle.
2. Identify the properties of a
right-angled triangle.

Theme: Geometry
Class/Level: JSS 3

Teaching Aids
A poster on largesized paper,
(vanguard if available)
of the information in
the table titled: Parts
and Properties of a
Right-angled Triangle. If
poster paper is not
available, use the board.

Time: 35 minutes

Preparation
1. Make a poster on large-sized
paper, (vanguard if available) of
the information in the table titled: Parts
and Properties of a Right-angled
Triangle (see end of lesson plan). If
poster paper is not available, use the
board.
2. Draw the triangles at the end of this
lesson plan on the board.
3. Write on the board: Vocabulary List –
hypotenuse, acute, complementary,
right-angle
4. Write the questions from the Guided
Practice section on the board.

Opening (3 minutes)
1. Ask: What shapes do we have on the board? (Answer: Triangles)
2. Say: Work in pairs. Write down the triangles that have right angles as one set and those that do
not have right angles as another set. (Answer: right angles: { a, b, f }; not right angles: { c, d, e })
3. Say: Today we are going to identify the parts and properties of a right-angled triangle.
Introduction to the New Material (10 minutes)
1. Say: Please work in pairs. Draw a right-angled triangle. Write down everything you know about
the triangle.
2. Allow pupils 3 minutes to write down everything they know.
3. Ask: Who can tell the class what is a right-angled triangle? Raise your hand.
4. Select 2-4 pupils to share their ideas of what a right-angled triangle is.
5. Say: Very good. A right-angled triangle is a triangle which has got a 90o angle. We call 90o a right
angle.
6. Ask: Who would like to come to the board and draw a right-angled triangle? Raise your hand.
7. Select a pupil who has raised their hand to draw a right-angled triangle on the board.
8. Say (to the pupil at the board): The class is now going to tell you what they know about rightangled triangles. You will show this on your triangle.
9. Say: Raise your hand and tell (name of pupil) one thing you know about a right-angled triangle.
10. Select pupils from around the classroom to share their ideas about right-angled triangles.
11. Guide the pupil at the board to write the information down briefly next to the triangle.
12. Say: Thank you for all your contributions. Let us put all this information together in a table.
13. Show the poster titled Parts and Properties of a Right-angled Triangle/ point to the table on the
board.
14. Go through the details of the parts and properties of a right-angled triangle. Point to each
information as you say it.
15. Do not rush through the information. Allow time for the pupils to absorb it. Repeat any
information you feel necessary.
16. Say: Please copy the table in your exercise books.
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Guided Practice (10 minutes)
1. Ask pupils to work in pairs to answer the question on the board.
2. Point to the questions on the board:
Which side is the hypotenuse in each of the following right-angled triangles?
a.
b.

c.

d.

3. Walk around, if possible, to check their answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers on the board. Ask pupils to check their work. (Answers: a. JK; b. TS; c.
PQ; d. YZ)
Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer the questions.
2. Write the following questions on the board:
Write 2 similarities and 2 differences between a scalene right-angled triangle and an isosceles
right-angled triangle.
3. Walk around, if possible, to check their answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give one similarity or difference.
5. Correct any errors:
(Answers:
Scalene and Isosceles Right-angled Triangles
Similarities
Differences
Scalene
has
3
different
angles, isosceles
Both have a 90o angle
has 2 angles the same size (45o)
Both have one long side and 2 shorter
Scalene has 3 sides of different lengths;
sides
Isosceles has 2 sides of same length
Both have 2 acute angles which are
complementary angles)
Closing (2 minutes)
1. Say: Write down 2 different things you learned today in your pairs.
2. Allow pupils 1 minute to discuss and share their ideas.
3. Have one pupil from the front, and one from the back of the classroom volunteer to answer.
(Example answers: That there are 2 types of right-angled triangles: scalene and isosceles; an
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equilateral triangle cannot be a right-angled triangle; the 2 acute angles in a right-angled triangle
are complementary angles. Accept all reasonable answers.)
[TRIANGLES FOR OPENING ACTIVITY]

b
c
a

d
f
e

[PARTS AND PROPERTIES OF A RIGHT-ANGLED TRIANGLE]
Parts of a right-angled triangle
 3 sides
o longest side, c, is called the hypotenuse
o 2 shorter sides, a and b
a
 3 angles
o one angle equal to 90o, marked with a square
o 2 other angles smaller than 90o (acute angles)
b
Properties of a Right-Angled Triangle
 all 3 angles add up to 180o
 the 2 acute angles are also complementary angles – they
add up to 90o
 the 2 short sides, a and b form the 90o angle
scalene right-angled triangle  the hypotenuse, c, is the side opposite the 90o angle
 either one of the short sides is the base, the other will be
c
a
the height
 there are 2 types of right-angled triangles: scalene and
b
isosceles
 scalene right-angled triangle
isosceles right-angled triangle
o all 3 sides are different from each other
o one 90o angle, 2 other angles different from each
a
c
other
 isosceles right-angled triangle
b
o have 2 equal sides which form the 90o angle
o the 2 angles are 45o each
 a right angle can never be equilateral as the hypotenuse
will always be longer than the other 2 sides
hypotenuse

Pupils can be asked to create their own versions of this poster as a class activity. The best posters
can be put up on the wall of the classroom.
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Lesson Title: Introduction to Pythagoras’ Theorem
Lesson Number: M-09-042
Learning Outcomes
By the end of the
lesson, pupils will be
able to:
1. State Pythagoras’
theorem.
2. Identify that the formula
a2 + b2 = c 2 can be used to
find the sides of a rightangled triangle.

Theme: Geometry
Class/Level: JSS 3

Teaching Aids
1. Table of Squares and Square
Roots found at the end of this
lesson plan. This will be used for all
lessons on Pythagoras’ Theorem.
2. A poster showing the simplified
statement of Pythagoras’ Theorem
on vanguard paper, if available. Not,
use the board (see end of lesson
plan)

Time: 35 minutes
Preparation
1. Create a poster
showing the simplified
statement of Pythagoras’
Theorem on vanguard paper,
if available. Not, use the
board (see end of lesson
plan)
2. Draw the right-angled
triangle below on the board.
5 cm

3 cm

4 cm
3. Draw the table of Squares
and Square Roots found at
the end of this lesson plan,
on the board (select
appropriate sections to write
as needed in the lesson).
Opening (3 minutes)
1. Ask: What best describes the type of triangle on the board? Raise your hand. (Answer: scalene
right-angled triangle)
2. Say: Please copy the triangle into your exercise books. Use your ruler to measure the sides
accurately. Mark the hypotenuse and the right angle on the triangle.
3. Allow a few moments for pupils to do so.
4. Say: Today we are going to state and use Pythagoras’ Theorem to find the
5 cm
sides of a right-angled triangle.
9 cm2
Introduction to the New Material (10 minutes)

4 cm

1. Say: Pythagoras’ Theorem links the length of the hypotenuse of a rightangled triangle to the lengths of the other 2 sides.
2. Ask pupils to verify that the 3 sides of their triangles measure 3, 4 and 5
centimetres each.
This will be the case depending on how accurately they drew the triangle.
3. Write on the board: 32 + 42 = 52
4. Say: We are going to verify that the sides of our triangle are linked by this
equation.
5. The following explanation shows Pythagoras’ Theorem on a practical level
that will help pupils understand the definition better.
6. Draw the squares and complete the calculations as they give the answers to
your questions.
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9 cm2

5 cm

16 cm2

25 cm2
9 cm2
16 cm2

7. Ask pupils to draw a square on the side measuring 3 cm.
8. Ask: Can someone tell us what is the area of this square? Raise your hand.
(Answer: 3 × 3 = 9 cm2)
9. Ask pupils to draw a square on the side measuring 4 cm.
Ask them to calculate its area. (Answer: 4 × 4 = 16 cm2)
10. Say: Add the 2 areas, what do we get? (Answer: 9 + 16 = 25 cm2)
11. Ask pupils to draw a square on the side measuring 5 cm (hypotenuse).
Ask them to calculate its area. (Answer: 5 × 5 = 25 cm2)
12. The full calculation is shown below:
32 + 42 = 9 + 16
= 25
2
= 5

13. Say: We have just proved Pythagoras’ Theorem.
14. Say: The full statement of Pythagoras’ Theorem is:
It is true for all right-angled triangles.
‘Pythagoras’ Theorem states that for any right-angled triangle, the area of the square on the
hypotenuse is equal to the sum of the areas of the squares on the other 2 sides.’
15. Explain how this statement applies to our triangle.
16. Point to the square on the hypotenuse of our triangle and show how its area is equal to the sum
of the areas of the other 2 sides. You may need to repeat this explanation more than once.
17. Say: The full statement of Pythagoras’ Theorem can be simplified so it is easier to remember.
18. Put up the poster or point to the Pythagoras’ Theorem on the board.
19. Say: If we know the length of any 2 sides of a right-angled triangle, we can find the length of the
missing side using Pythagoras’ Theorem.
20. Ask pupils to copy the simplified statement in their exercise books.
Guided Practice (10 minutes)
1. Ask pupils to work in pairs.
2. Write on the board:
Please verify Pythagoras’ Theorem for the triangles below:
ee.
ff.
5 cm

13 cm
9 cm
15 cm

12 cm
3.
4.
5.
6.

12 cm

Point to the squares and square roots tables found at the back of this book.
Walk around, if possible, to check their answers and clear up any misconceptions.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work.
Answers:
a2 + b2 = c 2
a.
b.
a = 5, b = 12, c = 13
a = 9, b = 12, c = 15
a2 + b2 = 52 + 122
a2 + b2 = 92 + 122
= 25 + 144
= 81 + 144
= 169
225
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c 2 = 132
= 169
2
2 =
5 + 12
132
LHS = RHS
right-angled triangle

c 2 = 152
= 225
2
2 =
9 + 12
152
LHS = RHS
right-angled triangle

Independent Practice (10 minutes)
1. Ask pupils to work independently to answer the questions.
2. Write the following questions on the board:
Verify Pythagoras’ Theorem for the triangles below:
a.
b.
10 cm
26 cm

16 cm

24 cm

3.
4.
5.
6.

8 cm

15 cm

Point to the squares and square roots tables on the board.
Walk around, if possible, to check their answers and clear up any misconceptions.
Have pupils from around the classroom volunteer to give their answers to the questions.
Write the correct answers and steps on the board. Ask pupils to check their work.
Answers:

a2 + b2 = c 2
a.
b.
a = 10, b = 24, c = 26
a = 8, b = 15, c = 16
2
2 =
2
2
a +b
10 + 24
a2 + b2 = 82 + 152
= 100 + 576
= 64 + 225
= 676
289
2 =
2
2 =
c
26
c
162
= 676
= 256
102 + 242 = 262
82 + 152  162
LHS = RHS
LHS  RHS
not a right-angled triangle,
right-angled triangle
c should be equal to 17
Closing (2 minutes)
1. Say: Please write down one new thing you learned today.
2. Allow pupils 1 minute to discuss and share their ideas.
3. Have one pupil from around the classroom volunteer to answer. (Example answers: How to find
the link between the length of the hypotenuse of a right-angled triangle and the lengths of the
other 2 sides; how to verify Pythagoras’ Theorem)
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[SIMPLIFIED STATEMENT OF PYTHAGORAS’ THEOREM]
Pythagoras’ Theorem states that for any right-angled triangle,
the square on the hypotenuse is equal to the sum of the squares
on the other 2 sides.
If we use a, b and c for the sides of the triangle as shown, then:
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Lesson Title: Finding the Hypotenuse of a RightAngled Triangle
Lesson Number: M-09-043
Learning
Outcomes
1. By the end of
the lesson, pupils will be
able to find the
hypotenuse of a rightangled triangle using
Pythagoras’ theorem.

Theme: Geometry
Class/Level: JSS 3

Teaching Aids
Table of Squares and
Square Roots found
at the end of this lesson
plan. This will be used for
all lessons on Pythagoras’
Theorem.

Time: 35 minutes

Preparation
1. Draw the triangles for this lesson
plan on the board (see end of this
lesson plan).
Note: Do not write the answers until after
pupils have answered the questions.
2. Draw the table of Squares and Square
Roots found at the end of this lesson plan,
on the board (select appropriate sections to
write as needed in the lesson).
3. Write the questions at the end of the
lesson plan, on the board.

Opening (3 minutes)
1.
2.
3.
4.

Ask: Which equation gives Pythagoras’ Theorem for the triangles in Question 1?
Allow pupils to work in pairs for 2 minutes to answer the question.
Have a pupil volunteer to explain their answer on the board.
Correct any errors in the calculation on the board. Ask pupils to check their work. (Answers: see
end of this lesson plan)
5. Say: Today we are going to find the hypotenuse of a right-angled triangle using Pythagoras’
theorem.
Introduction to the New Material (10 minutes)
1. Say: In the last lesson, we used Pythagoras’ Theorem to verify if a triangle is a right-angled
triangle. Its main use is to find the lengths of the hypotenuse or one of the shorter sides.
2. Ask: Who can remind the class of what Pythagoras’ Theorem states? Raise your hand. (Answer:
a2 + b2 = c 2 )
3. Say: Let us use an adjusted version to answer Question 2. We should always draw the triangle in
questions such as these so we can be sure we are finding the length of the correct side. Please
draw the triangle in your exercise books.
4. Allow time for pupils to draw the triangles in their exercise books.
5. Show the calculation on the board. Explain each line of the calculation.
6. Ask pupils to give answers for the steps in the calculations.
7. Say: By Pythagoras’ Theorem:
c 2 = a2 + b2
8. Ask: What are the values for a and b?
= 62 + 82
(Answer: a = 6 cm, b = 8 cm)
9. Ask: What is 62 ? (Answer: 36)
= 36 + 64
10. Ask: What is 82 ? (Answer: 64)
11. Ask: What do we get when we add 36 to 64?
= 100
12. Ask: How do we find c?
c = √100
(Answer: Take the square root of 100)
13. Ask: What is the square root of 100?
(Answer: 10)
c = 10 cm
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14. Say: Some of you may be thinking that √100 = ±10. That is correct. Since we cannot have a
negative measurement for length we only take the positive square root. Please do Question 3 in
your exercise books. Check your answer with your neighbour when you are finished.
15. Allow pupils time to do Question 3.
16. Ask: Who would like to explain Question 3 on the board? Raise your hand.
17. Select a pupil who has raised their hand to explain their answer step-by-step on the board.
18. Correct any errors in the calculation on the board. Ask pupils to check their work.
An example calculation is shown below.
c2

c
c

=
=
=
=
=
=

a2 + b2
52 + 122
25 + 144
169

5 cm

c
12 cm

√169
13 cm

Guided Practice (10 minutes)
1. Ask pupils to work in pairs.
2. Say: Please calculate the length of the hypotenuse of the triangles for Questions 4 and 5 on the
board.
3. Point to the squares and square roots tables on the board.
4. Walk around, if possible, to check their answers and clear up any misconceptions.
5. Have pupils from around the classroom volunteer to give their answers to the questions.
6. Write the correct answers on the board. Ask pupils to check their work. (Answers: see the end of
this lesson plan)
Independent Practice (10 minutes)
1.
2.
3.
4.
5.

Ask the pupils to work independently to answer Questions 6, 7, 8 and 9.
Point to the squares and square roots tables on the board.
Walk around, if possible, to check their answers and clear up any misconceptions.
Have pupils from around the classroom volunteer to give their answers to Questions 6 and 9.
Do not provide the answers for Questions 7 and 9. Use them to check pupils’ understanding of
the work.
6. Write the correct answers for Questions 6 and 9 on the board. Ask pupils to check their work.
(Answers: see the end of this lesson plan)
Closing (2 minutes)
1. Say: Please write your name on a piece of paper. Now write your working out and answer for
Questions 7 and 9 on the paper. Hand in the paper in at the end of the lesson.
2. Check the work done by the pupils after the lesson. Use it as a guide to which pupils need
additional assistance during the next lesson when pupils will be applying Pythagoras’ theorem to
find the length of the other 2 sides of a right-angled triangle.
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[QUESTIONS FOR OPENING ACTIVITY]
1.

Which of these equations show Pythagoras Theorem?
a.
A. a2 = b2 + c 2 b.
A.
𝑝2 = 𝑞 2 +c.
2
2
2
2
B. b = 𝑎 + 𝑐
𝑟
𝑝
𝑟
𝑐
2
2
2
C. 𝑐 = 𝑏 + 𝑎
B.
𝑞 2 = 𝑝2 + 𝑥
𝑎
2
𝑟
𝑞
C.
𝑟 2 = 𝑝2 + 𝑞 2
𝑏

𝑧

A. 𝑥 2 = 𝑦 2 + 𝑧 2
B. 𝑦 2 = 𝑥 2 + 𝑧 2
C. 𝑧 2 = 𝑥 2 + 𝑦 2

𝑦

(Answers: a. C; b. B; c. A)

[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]
Calculate the length of the hypotenuse in the following triangles:
2.

3.
c

5 cm

6 cm

c
12 cm

8 cm

[QUESTIONS FOR GUIDED PRACTICE]
Calculate the length of the hypotenuse in the following triangles:
Answer

4.
24 cm
c

=

𝑎2 + 𝑏 2

=

72 + 242

=

49 + 576

=

625

𝑐

=

√625

𝑐

=

25 cm

𝑐2

7 cm

Answer

5.

c

122

=

𝑎2 + 𝑏 2

=

92 + 122

=

81 + 144

=

225

𝑐

=

√225

𝑐

=

15 cm

𝑐2

9 cm
12 cm

[QUESTIONS FOR INDEPENDENT PRACTICE]
Calculate the length of the hypotenuse in the following triangles. Give answers, if required, to 1
decimal place.
Answer

6.

2
2
= 𝑎 +𝑏

𝑐2

=

a2 + b2

=

62 + 132

= 400 + 441

=

36 + 169

= 841

=

205

2
2
= 20 + 21

c

21 cm

Answer

7.
c2

c
6 cm

13 cm

𝑐

20 cm
8.
4 cm
9 cm

c

√841
= Answer
c 2 = 29 cm
2
2
c
= a +b
=

42 + 92

=

16 + 81

=

97

c

=

97

c

=

9.8 cm

c

9.

11.5 cm

c2
c

=

11.52 + 27.62

=

132.3 + 761.8

=

894.1

c

=

√894.1

c

=

29.9 cm

c
27.6 cm
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√205
Answer
14.3
2 cm2
=
= a +b
=

[TABLES OF SQUARES AND SQUARE ROOTS]
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Lesson Title: Finding the Other Sides of a RightAngled Triangle
Lesson Number: M-09-044
Learning Outcomes
By the end of the
lesson, pupils will
be able to apply
Pythagoras’ theorem to find
the length of the other 2
sides of a right-angled
triangle.

Theme: Geometry
Class/Level: JSS 3

Teaching Aids
Table of Squares and
Square Roots (see end of
lesson plan). This will be used
for all lessons on Pythagoras’
Theorem.

Time: 35 minutes

Preparation
1. Draw the triangles for this
lesson plan on the board (see
end of lesson plan). Note: Do not
write the answers until after pupils
have answered the questions.
2. Draw the Table of Squares and
Square Roots on the board.
3. Write the questions at the end of
the lesson plan, on the board.

Opening (3 minutes)
1. Say: Find the hypotenuse for the triangle in Question A. Raise your hand when you have the
answer.
2. Allow 2 minute for pupils to answer the question.
3. Have pupils volunteer to explain their answer on the board. (Answers: see end of this lesson
plan)
4. Say: Today we are going to apply Pythagoras’ theorem to find the length of the other 2 sides of a
right-angled triangle.
Introduction to the New Material (10 minutes)
1. Ask a pupil to read Question B on the board.
2. Say: We will use Pythagoras’ Theorem to find the length of the side.
3. Show on the board how to use Pythagoras’ Theorem to find the area of the side. Ask pupils to
raise their hand to answer questions.
a2 + b2

4. Say: By Pythagoras’ Theorem:
5. Ask: What do we know about this triangle?
(Answer: a = 15 cm, c = 17 cm)
6. Ask: What is 152 ? (Answer: 225)
7. Ask: What is 172 ? (Answer: 289)
8. Say: We now subtract 225 from both sides.
9. Ask: What do we get when we do that?
10. Ask: What do we do next?
(Answer: Take the square root of 64)
11. Ask: What does that give us? (Answer: 8)

= c2

152 + b2

= 172

225 + b2

= 289

b2

b

= 289 − 225
= 64

15 cm
17 cm

b = √64
= 8 cm

a2 + b2
a2 + 122
a2 + 144
a2
a2
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=
=
=
=
=

c2
152
225
225 − 144
81

12 cm

a
15 cm

12. Say: Please do Question C in your
a = √81
exercise books. Check your answer
a = 9 cm
with your neighbour when you finish.
13. Allow pupils time to do Question C
14. Ask: Who would like to explain Question C on the board? Raise your hand.
15. Select a pupil who has raised their hand to explain their answer step-by-step on the board.
16. Correct any errors in the calculation on the board. Ask pupils to check their work. An example
calculation is shown above.
Guided Practice (10 minutes)
1. Ask pupils to work in pairs.
2. Say: Please calculate the length of the missing side of the triangles for Questions D and E. You
will need the table which gives the squares and square roots.
3. Walk around, if possible, to check their answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers on the board. Ask pupils to check their work. (Answers: see the end of
this lesson plan).
Independent Practice (10 minutes)
1.
2.
3.
4.

Ask the pupils to work independently to answer Questions F and G.
Walk around, if possible, to check their answers and clear up any misconceptions.
Have pupils from around the classroom volunteer to give their answer to the question F.
Write the correct answers on the board. Ask pupils to check their work. (Answers: see the end of
this lesson plan)
5. Do not discuss the answer for Question G. Use them to check pupils’ understanding of the work.
Closing (2 minutes)
1. Say: Please write your name on a piece of paper. Now write your working out and answer for
Questions G. on the paper. Hand the paper in at the end of the lesson.
2. Check the work done by the pupils after the lesson. Use it as a guide to which pupils need
additional assistance during the next lesson when pupils will be solving diagram and word
problems involving Pythagoras’ theorem.
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[QUESTION FOR THE OPENING ACTIVITY]
A. Calculate the length of the hypotenuse in the following triangle. Give your answer to 1 decimal
place.
Answer
c 2 = a2 + b2
= 142 + 232
c
= 196 + 529
14 cm
= 725
23 cm
c = √725
c = 26.9 cm
[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]
Calculate the length of the missing side in the following triangles:
B.
C.
b
15 cm
a
17 cm

12 cm

15 cm

[QUESTIONS FOR GUIDED PRACTICE]
Calculate the length of the missing side in the following triangles. Give your answer to 1 decimal
place, if required.
D.
Answer
E.
Answer
a2 + b2 = c 2
a2 + b2 = c 2
13 cm
a2 + 82 = 102
132 + b2 = 182
10 cm a2 + 64 = 100
169 + b2 = 324
b
a
2 = 100 − 64
a
b2 = 324 − 169
18 cm
a2 = 36
b2 = 155
8 cm
a = √36
b = √155
a = 6 cm
b = 12.4 cm
[QUESTIONS FOR INDEPENDENT PRACTICE]
Calculate the length of the missing side in the following triangles. Give your answer to 1 decimal
place, if required.
F.
Answer
G.
Answer
2
2 =
2
2
2 =
a +b
c
a +b
c2
2
2 =
10 cm 102 + b2 = 262
a + 18
252
2 = 676
2
25 cm
100 + b
18 cm a + 3242 = 625
26 cm
2 = 676 − 100
b
a = 625 − 324
b
b2 = 576
a2 = 301
a
b = √576
a = √301
a = 17.3 cm
b = 24 cm
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Lesson Title: Applying Pythagoras’ Theorem
Lesson Number: M-09-045
Learning Outcomes
By the end of the
lesson, pupils will be
able to solve diagram and word
problems involving Pythagoras’
theorem.

Theme: Geometry
Class/Level: JSS 3

Teaching Aids
Table of Squares
and Square Roots.
This will be used for
all lessons on
Pythagoras’ Theorem.

Time: 35 minutes

Preparation
1. Draw the triangles for this
lesson plan on the board (see
end of this lesson plan).
2. Write the questions at the end of the
lesson plan on the board.

Opening (3 minutes)
1. Say: We have been solving problems on Pythagoras’ Theorem for the last few lessons. We have
been using fairly simple diagrams so far. Before we do any more problems, let us check that we
can all identify the parts of a right-angled triangle.
2. Ask: How do we identify the hypotenuse in a right-angled triangle? Raise your hand. (Answer: It
is the side opposite the right angle.)
3. Ask: What do we call a right-angled triangle which has 2 equal sides and angles? Raise your
hand. (Answer: isosceles right-angled triangles)
4. Ask: What size is the angle in an isosceles right-angled triangle? Raise your hand. (Answer: 45o)
5. Say: Today we are going to solve diagram and word problems involving Pythagoras’ theorem.
Introduction to the New Material (10 minutes)
1. Have a pupil volunteer to read Question a. on the board.
2. Ask: Who can tell the class what the question is asking us to do? Raise your hand.
3. Select a pupil who has raised their hand to answer. (Answer: To find the length of the diagonal in
the rectangle.)
4. Say: We want to find the diagonal of the rectangle. We know the length of the sides.
Let us draw the diagonal to see if that helps us.
5. Draw the diagonal on the rectangle.
6. Ask: Do you recognise the shape we now have?
7. Guide a pupil to say what the shape now looks like. (Answer: 2 right angled triangles)
8. Ask: How can we find the length of the diagonal? Raise your hand. (Answer: By Pythagoras’
Theorem)
9. Ask: Who would like to show the calculation on the board? Raise your hand.
10. Select a pupil who raised their hand to explain the calculation. Ask other pupils to solve it in their
exercise books.
11. Correct any errors in the calculation on the board. Ask pupils to check their work.
An example calculation is shown below.
a2 + b2

=

c2

92 + 172

=

c2

81 + 289

=

c2

2

=

370

c

=

c

=

√370
19.24 from the Square root tables

c

17 cm
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cm9
cm

9 cm
17 cm

=

19.2 cm to 1 decimal place

12. Say: You see from this problem how important it is to draw a diagram to help with solving a
problem. The diagram showed us that we needed to use Pythagoras’ Theorem to solve the
problem.
13. Ask a pupil to read Question b. from the board.
14. Say: We do not have a diagram for this problem. Who would like to explain what our first step
should be?
15. Guide a pupil to say we should draw a diagram.
16. If a pupil gives the first step as a calculation using Pythagoras’ Theorem, say: There is a step
before that one which will help us decide whether we are calculating the hypotenuse or one of
the shorter sides.
17. Show how to interpret the question as a diagram (shown below).
18. Have a pupil volunteer to show this on the board and solve the problem. Ask other pupils to
solve it in their exercise books.
19. Correct any errors in the calculation on the board. Ask pupils to check their work. An example
calculation is shown below.
𝑎2 + 𝑏 2

wall

7.2 m
ladder

7m

=

𝑐2

𝑎2 + 7 =

7.22

𝑎2 + 49 =

51.84

𝑎2

=

51.84 − 49

𝑎2

=

2.84

ground level

a

𝑎 =

√2.84

𝑎 =

1.685

𝑎 =

1.7 m from the wall

Guided Practice (10 minutes)
1. Ask pupils to work in pairs.
2. Say: Solve for the missing side in Questions c. and d. on the board. You will need the table which
gives the squares and square roots.
3. Walk around, if possible, to check their answers and clear up any misconceptions.
4. Have pupils from around the classroom volunteer to give their answers to the questions.
5. Write the correct answers on the board. Ask pupils to check their work. (Answers: see the end of
this lesson plan)
Independent Practice (10 minutes)
1. Ask the pupils to work independently to answer Questions e. and f. to find the missing sides of
the triangles.
2. Walk around, if possible, to check their answers and clear up any misconceptions.
3. Have pupils from around the classroom volunteer to give their answers to the questions.
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4. Write the correct answers on the board. Ask pupils to check their work. (Answers: see the end of
this lesson plan)
Closing (2 minutes)
1. Say: Please write down in pairs 2 different things you learned today.
2. Allow pupils 1 minute to discuss and share their ideas.
3. Have one pupil from the front, and one from the back of the classroom volunteer to answer.
(Example answers: How to solve problems with Pythagoras’ theorem; solving word problems; it
is important to draw a diagram to help with solving a problem)
[QUESTIONS FOR INTRODUCTION TO THE NEW MATERIAL]
1. Find the length of the diagonal on a rectangle with sides using
Pythagoras’ Theorem. Give your answer to 1 decimal place.

9 cm
17 cm

2. A ladder of length 7.2 m leans against a wall so that the top of the ladder is 7 m above
ground level. How far is the bottom of the ladder from the wall? Give your answer to 1
decimal place.

[QUESTIONS FOR GUIDED PRACTICE]
3. An isosceles triangle has a base of 12 cm and a height of 8 cm.
Calculate the length, 𝑥, of one of its equal sides.
12
(Answer: 𝑎2 + 𝑏 2 = 𝑥 2 , 𝑎 = 2 , 𝑏 = 8, 62 + 82 = 𝑥 2 ,

𝑥

8 cm

𝑥

36 + 64 = 𝑥 2 = 100, 𝑥 = √100 = 10 cm

12 cm
4. A box measures 60 cm long and 45 cm high. What is the
diagonal length of the box to the nearest cm?
(Answer: 𝑎2 + 𝑏 2 = 𝑐 2 , 𝑎 = 65 , 𝑏 = 50, 652 + 502 = 𝑐 2 ,
4225 + 2500 = 𝑐 2 , 𝑐 2 = 6725, 𝑥 = √6725 = 82.0 cm

50
65 cm

[QUESTIONS FOR INDEPENDENT PRACTICE]
5. Calculate the length of the missing sides in the diagram shown.
Give your answers to 1 decimal place if required.
(Answer: 𝑦 2 + 52 = 152 , 𝑦 2 + 25 = 225, 𝑦 2 = 225 − 25,
𝑦 2 = 200, 𝑦 = √200 = 14.1 cm;
152 + 122 = 𝑥 2 , 225 + 144 = 𝑥 2 , 𝑥 2 = 369, 𝑥 = √369 = 19.2
cm
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𝑦

15 cm 𝑥
5 cm

12 cm

6. A ladder of length 6.5 m leans against a wall so that the bottom
of the ladder is 2 m away from the wall. How far is the top of the
ladder from ground level? Give your answer to 1 decimal place.
(Answer: 𝑏 2 + 22 = 6.52 , 𝑏 2 + 4 = 42.25, 𝑏 2 = 42.25 − 4,
𝑏 2 = 38.25, 𝑏 = √38.25 = 6.2 m

wall

b

6.5 m
ladder
ground level

2m
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Squares of Numbers

x  x2

Appendix I: Squares of Numbers 10-100
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Sines of Angles (x in degrees)
x  sin x

Appendix II: Sines of Angles
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Cosines of Angles (x in degrees)
x  cos x
Appendix III: Cosines of Angles
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Tangents of Angles (x in degrees)
x  tan x

Appendix IV: Tangents of Angles
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Square Roots of Numbers, 1-10

x  √x

Appendix V: Square Roots of Numbers, 1-10
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Square Roots of Numbers 10-100

x  √x

Appendix VI: Square Roots of Numbers, 10-100
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Reciprocals of Numbers

x  1/x

Appendix VII: Reciprocals of Numbers
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