Introduction

About the methodology;

This methodology consists of rcady 1o usc cxperiments, accompanicd by a
dctailed writc-up which consists of scicntific background, pivotal qucstions, that
guide the teacher what to ask before, during, and after the activity. All the teacher has
to do is to open the box and perform an exciting experiment which is cnclosed in the
box. A CD that describes cach cxperiment visually is also provided, so that a first
time uscr tcacher can scc how to asscmble and cxccute the activitics. Colourful
posters were developed to assist teaching. Recently a computcrized, over the internet
quiz and cxam systcem has been added to assist the teacher to follow his students
achicvements.

Since 1989, tens thousands of teachers have been trained with our rcady to use
cxperiments in scicnce at thousands of schools and «ther cducational institutions
worldwidc, %

We belicve that tcachers are the key clement in scicnce cducation. The aim of our
ready to usc experiments, called also Labless Lab, is to provide science teachers
with an cmpowering tool to help them increasce student's motivation, curiosity inlcrest,
thinking and undcrstanding,. "

Exciting phenomena arc demonstrated within minutes, Icaving an undiminished
impression - thus, the tcaching process is most cffcctive and the students get the most
out of the experiment.

The Labless Lab was designed to cnable the performance of expeviments without the
need for laboratory facilitics, clectricity or running watcr. Thanks to the Labless Lab,
scicntific cxperiments and dcmonstrations can be performed anywhere - cven
outdoors.

Science Demo Ltd. has taken a prominent part in cducational scicnce projects of major
importance, which were supported by cducational funds, governinental institutes and
NGOs, including UNESCO, the United Nations Educational, Scientific and Cultural
Organization.

Our training workshops werc conducted in many regions throughout the globe. Along
with our kits, thesc workshops have provided teachers from dozens of countries with a
turnkey solution for science teaching.

This mcthodology of tcaching scicncc has been developed and constantly modificd
during the last 20 ycars and during the period starting January 2009, t:.c subjccts have
been modificd to comply with the new Nigerian curriculum in science.

This methodology was madc possiblc duc to the contributions of the stafT of scicnce
Dcmo Company and many individuals around the world that used our methodology as
well as worked with us over the years.



General guide - lincs for performing an experiment

In short

Try to surprisc your audience and Ict them experience the magic before you start

teaching

Consider the following four steps

e Show what you have

o Say what you arc about to do

o Ask the audience what arc the obscrvations
¢ Only at that stage you can start teaching

Part A: Preparation

)
2)
3)
4)

5)
6)

7

Read the background information, so you arc familiar with the subject. If
nccessary you can supplement your knowledge by reading a text book.
Look for the topic "motivation" or "rescarch question”.

Examinc carcfully the kit content.

Watch the short vidco movic which describes how to assemble and usc the
kit.

Read carcfully the instructions of the kit.

You have in the writc up guided questions and answers for the tcacher,
which you can ask, before, during and after the cxperiment.

Bascd on the kit writc up, plan and prepare your prescntation. Focus on the
objcctives of your prescntation,

Part B: Ilow to perform the cxperiment.
1) Open the kit and show the audicnce the main parts and materials of the kit

arc.

2) a) Explain the audicnce what you arc about to do.
b) In some experiments you can ask the audicnce what do they expeet will
happen? I this casc writc all their cxpectations on the board.
c) Ask the audicnce to watch carcfully what is happcning,
3) Summarize their obscrvations on the board. The audicnce obscrvations should
be written on the board cven if they are not fully correct.
4) Involve the class in discussing what the correct obscrvations are.
Remember ~ The observables in science are most important.

Part C: Why did it happen?
So, only at this stage you can start and discuss with the audicnce the rcasons
for the phenomena you all have obscrved, provide the theorctical background
and start the teaching process of that particular subjcct.

In gencral terms, not cvery observation can be fully cxplained at all levels of
cducation. Some phenomena are suited for higher cducation. For example, cvery
one can make a correct observation, when onc troughs a stonc upwards. How
does the stonc “know” that it should fall down? The standard answer is of
coursc gravitation. But is that a full cxplanation? 1Is a stonc “awarc” of
gravitation? :
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Introduction

The Primary Math Kit is a multi-functional teaching aid that

enables:

e The teachers: a guided and cffective lcachinAg. The structured
lessons and illustration tools improve the teacher’s ability to
present the topics included in the curriculum material in a clear

and appealing way.

e The pupils: a deeper involvement in the lessons and greater
intcrest in the learned material. The enriched learning

environment helps the pupils (o concentrate their attention on

the new subjects, and absorb abstract mathematical concepts.

The kit provides practicc and assessment tools that give the pupils

intensive practice and cnable tcachers to instantly reccive the

results of pupils’ tests.

The Kit includes 3 kinds of tcaching aids:
- Teacher's Kit
Pupil's Kit

Training and Asscssment Kit

Introduction
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Teacher's Kit
The Teacher's Kit consists of:
e The Main Demonstration Board
e The Demonstration Posters
o Template Work Sheets & a set of 2-Dimensional Magnetic
Demonstration Parts
o A set of 3-Dimensional Aids
e Teacher's manuals
The Main Demonstration Board is a Magnetic White Erasable
Board (50x'_70cm), which is a useful teaching aid, allowing
altractive color writing and drawing. The kit includes markers &

eraser for the White Board.

ote: On its initial use don't forget to remove
g

the transparent sticker covering the board).

The Main Demonstration Board also serves as the base for the
Template Work Sheets & the magnetic 2-Dimensional
Demonstration Parts, which the teacher uses for dynamic and
interactive demonstrations of the content. The unique Template
Work Sheets are superimposed on the magnetic board. Each
worksheet consists of the contours of the demonstration parts used
during the lesson, numbered according to the sequence of their
appearance. Such a design provides the teacher an easy location of

the required parts.

Introduction
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Some subjects require a demonstration of more complex teaching
aids (likc an Abacus or Geometrical Space Figures); in those cases
the 3-Dimensional Aids Sct will be of use.

The set of 3-Dimensional Aids includes:

o A 3D Geometrical Set

o Tecacher's Protractor & Compass

e Thermometer

e The Math Balance

e Teacher's closed frame abacus

e Tcacher's open frame abacus

e Spring scales

The Teacher's Manual consists of a bricf plan of every lesson
from primary / to primary VI, provided along with how to use the

teaching aids.
Pupil's Kit
The Pupil's Kit consists of Training Means to be used during the

lesson to practice specific skills, like counting with an abacus or

rcading a clock. The Pupil's Kit includes:

o Pupils' Abaci

¢ The pupils' clock

e Sorting chips set

e A measuring tapc
e Pupils' drawing set

Introduction
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Training and Asscssment Kit

Extensive training is necessary for effective learning. However,
pupils don't like preparing much homework because it usually
consists of a number of similar boring excrcises. To resolve this
problem, we have developed a set of tests running on the game-like
Test-Board. The tests include a large number of Test Cards
covering the entire curriculum.

The left half of each Test Card includcs a scrics of exercises. On
the right are multiple possible answers. Pointing to the correct
answer encourages the pupil by an immediate positive fecdback.
The grade is displayed on the board and can be recorded by the

teacher.

The effectiveness of Self-Tests is achieved by:

- The large number of excrcises covering the entire curriculum

- The pupils’ ability to concentrate on the test duc to its
attractiveness and game-like form;

- Automatic assessment, which saves the teacher time

The Teacher's Manual specifies for each lesson which Test Cards

are to be used to ensurc that the pupils have understood the

material and are ready for next year. Only frequent use of the Test-

Board can ensure the desirable level of pupils' knowledge, and the

pupils should pass all of these cards. Pupils that fail to do so should

be encouraged to revise the learned material and try again.

Introduction
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The teacher may also decide, based on his/her judgment, to test the
pupils on additional Test Cards which are not specified in the The
Teacher's Manual, for cxample in order to revise a subject lcarned

in previous ycars before further extending it.

How to work with the Q&A kit?
The "Q&A" kit consists of a main Test-Board, which scrves as the
basc for the Test Cards.
On its initial use the Test-Board should be inserted 3 AAA

batterics, using the small screw (both are supplied in the kit).

The teacher should choose the appropriate Test Card that contains
exercises practicing the current subject recently taught, or one that
should be practiced or reviewed at that moment. In order to
simplify location of the proper card, the cards have being marked
in the following way:

Q&A 1-3-1
THEME: BASIC OPERATIONS
Topic 3: Money

The card name shows the class (I in this example, or II, III, IV, V
or VI), the theme is as it appears in the Curriculum published by
vthc Ministry of Education (Basic Operations), and the topic (No. 3,
Money).

Introduction
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We count up to 9 on any given wire. When we reach 10, we return all
the beads on that wire to the right end, and instcad move onc bead on

the wire above to the lefl side of the abacus:

L J

P
L3
@

The value of each bead on the seccond wire is 10, such that 4 beads
represent 40, 10 beads represent 100, and we can replace them with

one bead from the wire above (rcpresenting the placc-value of the
hundreds):
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Using this method, we can represent any number up to 10 billion on
the abacus, and perform the opcrations of addition and subtraction.

The following examples depict the representation of whole numbers

on the closed-frame abacus:
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Performing addition and subtraction with the closed-frame abacus is
as simple as "long addition" or "long subtraction" with renaming and
changing when necessary.

Addition using the Closed-Frame Abacus

There are only 2 rules to remember when adding numbers:

1. On any given wire, all the beads have the same value, and they are
simply added up to the total of 9.

2. When the sum reaches the value of 10, it is replaced by one bead
from the wirc above. All the beads from the given wire are
returned to the right, and we continue to add the second number.

Note:

e In order to add 3 numbers, we must first add the initial two, and
then add the third number to the resulting sum.

e Itis not necessary to begin adding from the lowest-valuc digits.

Introduction
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Examples:
1. 1234 + 325
Step 1. Set the first number:

Step 2. Add 300:

(3 beads on the hundreds wirc)

Step 3. Add 20:

(2 beads on the tens wire)

Step 4. Add 5:

(5 beads on the units wire)

Step S. Read the result (1559).

Introduction
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2. 175+48
Step 1. Set the first number:

Step 2. Add 40 [Be&3sanmres

(4 beads on the tens wire. We add onc bead in turn, after 3 beads we
get 10, & exchange them for onc on the hundreds wire. Finally we add

the remaining bead to the tens wire):
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“Step 3. Add 8
(8 beads on the units wirc. We add one bead in tumn, after 5 beads we
get 10, & exchange them for onc on the hundreds wire. Finally we add

the remaining 3 beads to the units' wire):
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Step 5. Read the result (223):
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Subtraction using the Abacus

There are 2 possible cascs when subtracting two numbers:

Casc 1: If the first valuc on some wirc (placc-valuc) is greater than
the second, we simply subtract the sccond value from the first one.

For cxample: . 1 1
1. 765 - 432

Step 1. Set the first number:

&

PP RN

P
P dhdlﬁt

P

Step 2. Subtract 400 (move 4 beads right on the hundreds wirc)
Subtract 30 (move 3 beads right on the tens wirc)

Subtract 2 (move 2 beads right on the units wirc)

-
-
-«
-
-«

¢

Step 3. Read the result (333). — g ‘gg“gﬂug’\
A A -y 9—
v v v v
(PAN TR AT ARAA

Casc 2. If the first number within some wire (placc-valuc) is smaller

than the sccond, we start subtracting until we arrive at zero. Then we

"borrow" onc bead from the upper wirc, cxchange it to 10 beads on
the current wire, and continuc subtracting.

Note: When subtracting, we always start from the lowest-value digit.

Introduction
12




For cxample:
2. 432 - 65 2

Step 1. Sct the first number:

P

a-a

P
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e

Do
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<

1 1

Stcp 2. Subtract 5 units. After

moving 2 becads, we arrivc at zcro 4-4-4-4 44

(we have to subtract 3 morc beads): — 904 :
1G4 A

Step 3. We borrow onc bead from

the tens wirc and cxchange it for 10 5 +

units: —6 e§

Stcp 4. We complete the subtraction

of units (move 3 beads to right):

P | P

P
P

<@
L3
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Step 5. Subtract 6 tens. Afier moving 2 beads, we arrive at zcro (we

have to subtract 4 more beads). We borrow onc bead from the

hundreds wire, exchange it for 10 tens, and subtract the remaining 4
beads:

Step 5. Read the result (367).

Introduction
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The Open-KFrame Abacus

The open-frame abacus illustrates very well the idea of place-value for
a digit, similarly to the written form of a number. Since all its beads
can be removed it can also be uscd to illustrate the concept of zero.
Howecver, actual calculations cannot be performed with this kind of
abacus.

Note that the open frame of the abacus does not allow for all the beads
to be stored on the abacus, but rather must be stored elsewhere.

The abacus is provided in a disasscmbled manncr, and the teacher can

put it together in accordance with the purpose of the demonstration.

| Th H T
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Counting and Sorting Chips

This ancient and very simple, yet powerful tool for teaching and

learning arithmetic consists of a large number of colorful plastic

chips, making demonstration and practicc of very basic arithmetic

operations possible such as counting and sorting.

Counting in units and in groups is the best way to teach the pupils

to name numbers, and scrves as a neccssary introduction to

writing and rccognizing the numbers. Since the chips differ in

color, they can be used to teach counting in groups, which is

necessary before teaching the subject of decimals.

The simplest way to usc chips during thec Math lessons is (o suggest

a number of activities to the pupils,‘such as:

Primaliy One

1) Sort the chips by their color in groups of 3, 5, 10, (with chips of
only one color in each group). ' _

2) Divide the chips into groups of 4 (with chips of all the colers in
each group).

Primary Two

3) Count 10 chips (of all the colors) and divide them into 5 equal
groups. _

4) Count 20 chips (of all the colors), and divide them into 2, 4, 5,
10 equal groups.

_ Introduction
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Primary Three and Four
5) Create 2 (or 3,4,5,6,7,8,9) cqual groups of a certain number of

chips, and count the chips in all the groups together.

Important note:

Pupils should draw the result of cvery activity in their notebooks,

describe it in words, and writc the appropriate math expression in

numbers.

Math Balance

The Math Balance is a powerful tool enabling the demonstration of
most basic arithmetic operations, from the clementary single operation
such as addition to complex operations which include several

clementary operations.

Introduction
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On its initial usc thc Math Balancc should bc asscmbled in the

following mannecr:

Math Balance
Assembly
Instructions

Introduction
18



The Math Balance consists of two arms that initially should be in the
horizontal position. If thc arm is not parallel to the tablc or floor, it
should be adjusted using the small white weights on the bottom cdge

of the balancc arm.

A Math Balancc sct includes a number of cqual weights that can be
suspended on the hooks, placed at cqual distances from cach other on

the arms (10 hooks on cach arm).

It is highly reccommended that the tcacher suggest that the pupils
will discover experimentally the balance configuration for a given

sct of weights and positions of the hooks on onc sidc of the arm.

In thc casc of two weights, thc balance configuration can bc
achicved only if the weights arc placed at cqual distances on both

sides of the arm (on the cquivalent numbers).

Balancing with three weights allows for morc solutions, like: placing
two weights on 5 on the left arm, and onc on 10 on the right arm
(which represents the cquality 2 x 5 =1 x 10); or placing two weights
on 3 and 5, on the Icft arm, and onc on 8, on the right arm (which

represents the cquality 3 + 5 = 8).

Balancing with more than 3 weights usually allows for scveral
solutions, depending on the given configuration of the weights on the
hooks.

Introduction
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The rules of the Math Balance are as follows:

The sum of all the products of the number of weights N by the hook's

position D on the left arm must equal the same sum on the right arm:

(N1D; + NoDsz + ... )ren = (N1Dy + NaoDj + . )Righe

In the picture: N; =N, =1 on both left and right arms,
Leftarm: D, =6,D,=4
Right arm: D; =2, D, =8
The Balance is satisfied because: 6 +4 =2 + 8.

Using this method the teacher can demonstrate the addition of

whole numbers (up to 10).

If the balance is lower on one side, we caﬂ remove or move one or
more weights on the corresponding arm, and bring it to the balance
position. Removing weights is equivalent to the operation of
subtraction, so that the Math Balance enables the discovery of the

rules of subtraction experimentally.

Introduction
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Also, the results of multiplication of two whole numbers (up to
10) can be discovered experimentally using the Math Balance. For
example, if we need to calculate 5 x 3, we put 5 weights on hook
no. 3 on the left arm, and try to bring the balance to the horizontal
position by adding the weights one-by-one on hook no.1 on the
right. Finally, we count the number on the weights, which will

cqual the result (5 x 3 = 15).

A final note: Pupils should record the results they and the teacher

obtained in the experiments with the Math Balance. This will

ensure a better understanding of the subject, and will enable them

to repeat the process in the future.

Thermometer

A thermometer is a tool used to measure the
temperature of our surroundings as well as of concrete
objects. Although a thermometer is not directly
related to teaching Math, it can be a useful tool in

demonstrating the application of mathematical

concepts and processes in daily life, and the
importance of accurate mecasurcments and

calculations.
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To measurc the surrounding temperature (inside/outside air), we
cxposc the thermometer to the air, and wait a period of time
(approx. 5 minutcs). We then observe the level of the colored
liquid inside the thermometer against a scale. This rcading is the

lcmpcraturc.

A thermometer’s scale is decimal, divided usually from -20°C
(degrees Celsius) up to 60°C. The 1°C graduations arc usually
divided to 10 tenths of a degrec, so that the temperature reading is

cxpressed in decimal form.

The tcacher can demonstratc measuring the temperature of the air,
a pupil's body, walcr in a glass, clc., and suggest that pupils make
their own mecasurcments. The mecasurements can be uscd (o
demonstratc concepts such as numcration and dccimals. The
Thermometer may also be uscful ‘when tcaching topics such as
statistics, by allowing the collection of data scts such as thc

 temperature in the class room on cach day of the month.

In all the cascs. it is highly reccommended to draw the sctup of the

experiment and rccord the results in the pupil's notcbooks!

Introduction
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The revised National Mathematics Curriculum has been developed
following the goals and the targets of the 9 - Year Basic Education Program.
The teachers are expected and required to expose the pupils to the contents and
activitics described in the Curriculum. They arc also encouraged, as noted in

the Curriculum, "to enrich the contents with rclevant malcrials".

The following Manual for the Mathemalics teachers thercforc consists of a
didactical guidc to cach of the 6 themes that should be taught according to the
Curriculum, including a detailed explanation of how to use the Primary Math
Kit. The Manual is built around the Curriculum, thus making it availablc to

primary school teachers in a format which renders it casy to implement in the

class room.

The Manual refers to the three main components of the Math Kit, namely
the Teachers Demonstration Set, the Students Set and the Students Training

System, as thc basic cducational tools around which every lesson can be built.

We hope that the cxtensive usc of the Primary Math Set will enrich the
learning expcricnce of the Primary School pupils at all the levels and
encourage them to improve their achicvements, and that the Manual will help

the teachers in using it effectively.

Dr. Philip Slobodsky
The Editor

Pythagoras Educational Technologies

All Rights reserved; no part of this book may be reproduced or transmitted by any
means, electronic, copied or otherwise, without the written permission from
Pythagoras educational tcchnologies Itd
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PRIMARY ONE

THEME: NUMBERS AND NUMERATION

Topic 1: Whole Numbers 1 -5

Objectives:
The pupils should be able to:

1. Sort and classify a number of objects in a group or collection;
2. Identify a number of objects in a group or collection;

3. Count up to 5 correctly;

4. Write the numbers 1 - 5 correctly;

5. Arrange the numbers 1-5 in order;

6. Recognize the need for counting and ordering.

Materials:
1. Posters no. I-3, I-4

2. Counting chips

3. Improvised materials like stones, pieces of paper, wood, etc. G

4. Demonstration abacus

Activitics
Teacher
1. Using posters no. I-3, I-4, the teacher demonstrates the meaning

of counting and comparing wholc numbers up to 5. Special

cmphasis should be placed on the concept of group, and to the '

number of elements in a group before and after some cvent.

Lok
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Activities
Teacher

2. Using counting and sorting chips, a tcacher demonstrates the
equivalence of the results of counting the real objects in a
group and the chips representing the objccts.

3. The teacher demonstrates an abacus, and shows that using the
beads on every wire is cquivalent to using the counting chips.

4. The teacher uses improvised materials like stoncs, picces of

paper, etc. and shows the equivalence of the results. of counting

objects in different groups. -

Activities
Pupils
1. Draw and paint groups of objccts (from | to 5) in the

notebooks.
2. Make groups of counting chips containing 1 to 5 chips, count the
number of chips in cach group, add onc morc chip to cach group

and count the chips again.

Topic 2: The Whole Number 0

Objectives:
The pupils should be able to:

1. Recognize that the symbol 0 stands for nothing or cmptiness
2. Read the number 0
4. Write 0

Primary One= 77
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Matcrials:
1. Counting chips
2. Improvised materials like stones, pieces of paper, wood, etc.

3. Open firame demonstration abacus

Activities
Teacher

1. Using counting and sorting chips the tcacher creates groups of
chips containing different numbers (from 1 to 5), and counts the
number of chips in every group aloud. Then he/she removes a
chip, onc by one, [rom cvery group, and counts the recmaining
chips up to zero.

2. The teacher explains that the result (0) can be considered either
as nothing was — nothing happened, and as a result of some
operation (removing the chips), that is the number 0.

3. The teacher repeats this process using the open frame abacus.

Activitics
Pupils
I. Draw and paint groups of objects (from 1 to 5) in their
notcbooks, and writc the number of objeccts; then draw every
group after removing all the objects (for cxample a tree branch

with no leaves), and writc the number 0 next to cvery drawing.




; Topic 3: Whole Numbers 6 -9

Objectives:
The pupils should be able to:

1. Sort and classify the number of objects in a group or collection
' 2. Identify the number of objects in a group or collection

3. Count and read correctly from 1 to 9

4. Write numbers 1 - 9 correctly

5. Arrange numbers 1-9 in order

6. Recognize the need for counting and ordering

,f_.Materlals. s :
;.l Poster no IS5
. 7, Countmg and sorting chips

3 Impraw;ed materials like stonés, pieces of paper, wood, etc.

‘4. Demonstration closed-frame abacus

j‘fAcﬁviti¢;'7 3
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Activitics
Pupils
1. Draw and paint groups of objects (up to 9) in their notebooks

and write the number of objects next to every group.

2. Create 5 groups of sticks, 5 to 9 sticks in every group, and place
them in order of increasing amount.

3. Using the pupil's abacus, move 1 to 9 beads from the right side
to the left, draw the opcration in their notebook and write the

number of beads next to every drawing.

Topic 4: The Whole Number 10

Objectives:
The pupils should be able to:

1. Recognize 10 as a group
2. Use the idea of place value limited to tens and units

Materials:
1. Counting and sorting chips
2. Demonstration closed-frame abacus

3. White magnetic board

4. Improvised materials like stones, pieces of paper, wood, etc. s
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Activitics
Teacher
1. 'Usmg the abacus, the teacher counts the beads on the lowest

wire, each time adding one bead to the left, until all the beads
arc uscd. This is a group of 10.
2. Using counting and sorting chips, the tcacher demonstrates the

equivalence of the results of counting the beads and the chips.

shows groups of 10 parts, sorted by sizc, color or shapc.

3. Using a magnetic board and counting magnetic parts, the teacher

Activitics
Pupils
1. Draw and paint groups of 10 objects in their notcbooks, and

write the number of objects next to each group.
2. Using the pupil's abacus, move 10 beads from the right side to

the left, draw the result in their notebook and write the number

10 next to the drawing.

Topic S: Whole Numbers 1 - 99

Objectives:

The pupils should be able to;

1. Count the numbers 1 - 99 correctly

2. Identify and read the numbers 1 - 99 correctly

3. Write the numbers 1 - 99 correctly
4. Appreciate the need for counting and reading
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Materials:
1. Demonstration abaci
2. Counting chips

3. Improvised materials like stoncs, picces of paper, wood, etc.

Activitics
Teacher

1. Using the abacus, the tcacher counts the beads on the lowest
wire, each time adding one bead to the left, until all the beads
are used. This is a group of 10. Then he/she continues
counting on the higher wires, showing the result increased by
10 on every subscquent wire.

2. Using the counting chips, the tcachc:l: demonstrates the
equivalence of the results of counting the beads and the chips.

3. The teacher counts aloud the number of pupils in the class, the

number of tables, chairs, efc.

Activities
Pupils
1. Draw and paint a number of groups of up to 10 objects in their

notebooks, and write the number of objects next to each group.
2. Count the number of all the objects in all the groups together.
3. Use the pupil's abacus, and count 9, 19, 29, etc. beads.
4. Complete a self-test using the Test-Board (Test Card no. I-1-5).
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Topic 6: Fractions

Objective:
The pupils should be able to identify 1/2 and 1/4 using concrete

objects and shapes.

Materials:
PosterI-18 !
/ Jr_nﬁid'tq'Work Sheet No. 1-18 superimposed on the Magnetic

;.:-‘_:_. "péh‘:onstraﬁon Board, and the corresponding 2-D Magnetic
Pe}(gbnstration Parts (fraction circles and bars)

§3% Improvised materials such as stones, picces of paper, wood,
& scissors, etc,

|

|| Activities
i _' :

“ Teacher
|

I 1 Usmg Wo:kSheel No. I 18 (corresponding to Module 18 of the
% ‘Mathematlcs Book 1) applled on the Magnetic White Board, and

th "'Magneltc Demonstration Par s, the teacher demonstrates on

“dfthe decomposmon of the whole to fractions.

Activities

! Pupils

; 1. Recognize a half (1/2) and a quarter (1/4) of the Fraction

! Circles and Bars among the different figures presented on the
Demonstration Board (Template Work Sheet I-18).

2. Draw and paint whole objects and their fractions in workbooks.

3. Complete a self-test using the Test-Board (Test Card no.8-I).

.'.""-.,7,, =7 i Tgachex;.g Ma:nual_ ...._P;
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Template Work Sheet No. I-18

Demonstration of the Fraction 1/2

. Step 1
Place the empty template —
\ contours of the demo-parts.

Step 2 :
The corresponding demo-parts
are placed on their locations

within the template.

70 o //
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Step 3 The teacher divides the whole into 2 halves and moves them apart.

Step 4 The teacher demonstrates other examples of wholes and their

divisions.)

Demonstration of the Fraction 1/4
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Step 6

Step 7 Step 8

Recognition of the Fractions 1/2 and 1/4
Afler the demonstration, the tcacher suggests that the pupils classify
the figures on the Demonstration Board according to the number of
picces to which they arc divided, and to find those represented by the
fractions 1/2 and 1/4.
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THEME: BASIC OPERATIONS

Topic 1: Addition

rObjectivcs:
The pupils should be able to:
1%

2

Add two whole numbers from 1 to 3 with a sum not greater than
S

Add two whole numbers from 1 to 8 with a sum not greater than
10

Add two or three whole numbers from 0 to 9 with a sum not
greater than 18 °

Add 2-digit whole numbers with a sum not greater than 40
without exchanging and renaming

Appreciate accuracy in addition in everyday life

Materials:

1. Posters no.I-6, I-8, I-9
2. Demonstration abacus
3. Counting chips

4. Improvised materials like stones, pieces of paper, wood, etc.

Activities

1.
~ not g:reét‘g".r"-thap 10 using the beads on the lowest wire of the

= 'abac'ué‘; and shows that adding the beads on every wire is

A teacher uses Jmprowsed materials like oranges, pieces of paper,
et 'etc.,a_nd shows-thc_equwalencc of the results of adding counting

‘chips and other objects.

Teacher

The téagljer demonstrates addition of whole numbers with a sum

equlvalent to addmg the counting chips.

/

/
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Activitics
Teacher
3. The teacher explains how to add numbers whose sum ié greater ' :
than 10, using Poster no. I-9. > |
4. The tcacher demonstratcs how to usc the Addition Table (Postcr ‘
no.I-8) for a quick calculation of the sum of small wholc

numbers.

Activitics
Pupils

1. Using thc abacus, counting chips and various improvised
materials, makc different groups of up to 10 objects;

2. Draw and paint thc groups in thc notcbooks and write the
numbcr of objccts next to cach group;

3. Add a number of objects to cvery group; draw the group after
the adding and write the new number of objccts in it.

4. Completc a sclf-test using the Test-Board (Tcst Cards no. [-2-1-1
& 1-2-2).

< e /"-m-../:v[..’.’.... 6 ’.-’.-”’,,._. fo. S s T 77
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Topic 2: Subtraction

Objcctives:
The pupils should be able to:

i i Subtract from whole numbers not greater than 9
| (2. Subtract from whole numbers not greater than 18
; 3. Appreciatc accuracy in subtraction in cveryday life

*;'Matqrials:

Demon.s‘!ratr'o:i abacus .
_Countmg ch:ps

-._.Imprawsedmatenals likc oranges, pieces of paper, wood, clc.

;‘M‘:tiy_ities', i

“Teacher
: Usmg Paster i\-7 lhc lcachcr dcmonstrates the meaning of

: .subtracuon of ochcls from a group of idcntical objects.

\2..:-'?',The teacher demonstrates the subtraction of whole numbers not

greater than 9 usmg the beads on the lowest wire of the abacus,

T
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Activities
Pupils

1. Using the abacus, counting chips and various improvised

materials, make different groups of up to 10 objects in each
group.

2. Draw and paint the groups in the notebooks and write the
number of objects next to each group.

3. Subtract a number of objects from every group, draw the result
and write the number of the subtracted objects and the number
of the remaining objects.

4. Complete a self-test using the Test-Board (Test Card 1-2-2-1).

5. Using the abacus, counting chips and various improvised

_ materials, make different groups of 10 to 18 objects in each
group.

6. Draw and paint the groups in the notebooks and write the
number of objects next to each group.

7. Subtract a number of objects from every group; draw the result
and write the number of the subtracted objects and the number
of the remaining objects.

8. Complete a self-test using the Test-Board (Test Card 1-2-2-2).

7
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Topic 3: Addition and Subtraction

Objectives:
The pupils should be able to:

1. Find the missi’hg numbers in a problem
2. Appreciate the importance of accuracy in addition and subtraction
in everyday life

5;,Mater1als' S
1 Posrer V-7 (Open Sentences)

Activities

;.,.1 The teachcr dcmonstralcs different ways of writing the problem —

' Teacher

verbally, usmg words, or symbohcally, using math symbols.

Ac_tivities
Pupils
1. Draw and paint simple situations of adding and subtracting
objects from a group.
2. Write the result of the operation (the initial nm:nber of objects

plus/minus the number of new/removed objects = result) using

words and numbers.

[re——— ..’ --ruw....«
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THEME: MEASUREMENT

Topic 1: Money

Objectives:
The pupils should be able to:

1. Recognize the different denominations of Nigerian money
2. Add coins to obtain sums that do not cxceed 25k

3. Calculate change obtainable from 10k or less

4. Trace coins using brown and white papers

Materials:

1. Demonstration coins and banknotes

Activities
Teacher .

1. The teacher demonstrates the coins and banknotes, explains the
meaning of denomination value, and explains the meéning of sum
and change. . | :

2. The teacher organizes a class game of imaginary 'buymg and
selling' of different goods like pencils, notebooks, bags, cte (thc

‘pupils can prepare replica's of commodities and use ther_n).

i Td"a‘chﬁi:"s Minual’ anar;y On }’1'.'“ :':,:;“_‘:_
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Activitics
: Pupils

1.Draw and paint Nigerian coins in their notebooks.

2.Writc cxamples of the prices of common commoditics and
calculate the sum of a 'shopping basket'.

3.Completc a sclf-test using the Test-Boards (Test Cards no.
1-3-1 and I-3-2).

Topic 2: Length

Objectives:
: The pupils should be able to:

1. Develop the idea of length

2. Compare the lengths of two or three objects

3. Order similar objects according to their lengths

4. Measure length and distance in their natural units

5. Value the need of length and ordering lengths in our environment

= “"“:“':“Zf: -_T‘ﬁfaﬁtr/e‘tzsl\d’atn@ﬁ/t”?ﬁﬁiﬁrﬁ:gﬁ "';‘;“__,
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Activitics

3 Teacher :

2. Using Poster 11-7, the teacher explains the similarity and the 5
difference in the meanings of an object's length and the distance:
between the points on a ground, and introduces the meaning of the '

unit of length.

Activitics
Pupils
1. Mecasure the width and length of the classroom by steps, and
write thc results in their notebook (the results obtained by
different pupils differ), and by a measuring meter (the results are
identical!)
2. Using the ruler, measure the length of a pencil, book, bag, etc,

and write the results in their notebooks.

Topic 3: Volume

Objectives: s
The pupils should be able to: |

1. Develop the idea of volume 5
2. Compare the volume of diffcrent containers é
3. Value the need for volume and its use in society |

s Ll T T e e N R S s
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Materials:

\. Improvised materials like bottles, empty cans, water, grain.
2. Measuring cups

Activitics
, Teacher
1. The teacher demonstrates the equivalence of containers of
different shape but équal volume (likc [ liter bottle and 1 liter

juice box, etc.), by filling them with the same quantity of water.

2. The teacher demonstrates measuring volume, cnabling a

comparison of different containers’ volume.

Activitics
Pupils
1. Using a measuring cup, evaluate the volume of a milk bottle,

Juice box, etc., draw the procedure in their notcbook, and write
the results.

/7 //, /" Sl
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THEME: PRACTICAL AND DESCRIPTIVE GEOMETRY

Topic 1: Three-Dimensional Shapes

Objectives:

The pupils should be able to:

L. Sort out cubes, cuboids,.cylinders and spheres

2. Identify and name cubes, cuboids, cylindcrs and spheres

3. Distinguish between cuboids and cubes

4. Apprcciatc the presence of solid shapes at homes and in the
environment

Matcrials:

1. The set of 3D Geo Solids
2. Posters no. I-2, 1I-4, 1I-5, II-6
3. Improvised materials like boxes, balls and bottles

Activitics
Teacher
1. The tcacher demonstrates different solid shapes in the classroom,
and points out those belonging to one of the four basic shapes: -
cube, cuboid, cylinder and sphere. ; :
2. The teacher identifies the shapes using Posters 1—2., 11-4, Il—_f,’ }1-6 :

and the set of demonstrational 3D Geo Solids.

Activitics
Pupils
1. Draw and paint objccts of a basic shapc in their notcbooks like a

football, juice box, bottle, etc., and writc thc name of the shape.
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The rcvised National Mathematics Curriculum has been  developed
following the goals and the targets of the 9 - Ycar Basic Education Program.
The tcachers arc expected and required to expose the pupils to the contents and
activitics -described in the Curriculum. They arc also cncouraged, as noted in

the Curriculum, "to cnrich the contents with relevant matcrials”.

The following Manual for the Mathematics tcachers therefore consists of a
didactical guidc to cach of thc 6 thcmes that should be taught according to the
Curriculum, including a dctailed cxplanation of how to usc the Primary Math
Kit. The Manual is built around the Curriculum, thus making it availablc to
primary school tcachers in a format which renders it casy to implement in the

class room.

The Manual refers to the three main components of the Math Kit, namcly
the Teachers Demonstration Set, the Students Set and the Students Training

System, as the basic cducational tools around which cvery Icsson can be built.

We hope that the cxtensive usc of the Primary Math Sct will cnrich the
lcarning cxpericnce of the Primary School pupils at all the levels and
cncourage them to improve their achicvements, and that the Manual will help

the teachers in using it cffcctively.

Dr. Philip Slobodsky.
The Editor

Pythagoras Educational Technologies

All Rights reserved; no part of this book may be reproduced or transmitted by any
means, clectronic, copied or otherwise, without the written permission from
Pythagoras educational tcchnologics Itd



PRIMARY TWO

THEME: NUMBERS AND NUMERATION

Topic 1: Whole Numbers 1 - 200

Objectives:

The pupils should be able to:

1. Count numbers correctly from 1 - 200;

2. Identify and read numbers from | - 200;

3. Identify, order and write numbers up to 200.

Materials:
1. Demonstration abaci
2. Counting chips

3. Improvised materials like seeds, stones, etc.

Activities
Teacher
1. Using the abaci (either closed or open frame), the teacher
demonstrates the meaning of counting whole numbers beyond
10. Special emphasis should be placed on recognizing, naming
and writing numbers greater than 100.
2. Using the counting chips, the teacher demonstrates the

equivalence of the results of counting the real objects and the

chips, which symbolize the objects.
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Activitics
Pupils

1. Count the beads on the lowest 1 to 10 wires of the abacus, and
draw the configurations and the numbers of beads in their
notebooks.

2. In their notcbooks, write a number of 2- and 3-digit numbers up to
200, in words and digits.

3. Complete sclf-tests using the Test-Board (Test Cards no.I-1-5 and

II-1-1).

Topic 2: Fractions

Objective:
The pupils should be able to:

1. Divide a collection of concrete objects into two equal parts and
four equal parts.
2. Find 3/4 of a concrete object.

Matermls.
1Y Poster no. II- 9
2 Template Work Sheet No II-8 superimposed on the Main
Demonstranon 8 Boara' and thc corresponding  2-D

| D anst :aon Par!s

3 ADemonstrauon Abacus

=4, Improvxscd matcnals hkc orangcs, picces of paper, wood, etc.

/

/
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Activitics
Teacher

1. Using Poster II-9 and Template Work Sheet No. II-8
(corresponding to Module 8 of the Mathematics Book 2) applied
to the Demonstration Board, and the Demonstration Parts, the
teacher demonstrates the division of the set of whole objects to
fractions.

2. Using the abacus, the teacher demonstrates the division of a set of
10 units/tens/hundreds etc. to two halves, and the division of 20,

40 etc. to 4 quarters.

Activities
Pupils
1. Recognize a half (1/2) and a quarter (1/4) of the Fraction Bars
among different figures presented on the Main Deménstratian
Board (Template Work Sheet 11-8).

2. Recognize and indicatc halves and quarters of sets of different

objects in the workbooks.

3. Complete a sclf-test using the Test-Board (Test Card no.1I-8).
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Division of a Set of Objects to 2 and 4 Parts
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Step 1
(Empty template — Contours of thc Demo-Parts)
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Step 2
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Step 3
(Division of a group of 8 to 2 halvcs)
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Step 4
(Division of a group of 12 to 2 halves)
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Recognition of the fractions 1/2, 1/4 and 3/4
After the demonstration, the teacher suggests that the pupils classify
the sets of objects located on the Demonstration Board according to
the number of picces to which they arc divided, and find those

represented by the fractions 1/2, 1/4 and 3/4.
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Topic 1: Addition and Subtraction

Objectives:

The pupils should be able to:

. Add 2-digit numbers without exchanging and recnaming

. Add 3-digit numbers without exchanging and rcnaming

. Subtract 2-digit numbers without exchanging and renaming
. Add 2-digit numbers by exchanging or renaming

. Subtract 2-digit numbers by exchanging or renaming

. Add 3 numbers taking two at a time

. Appreciate accuracy in addition and subtraction in everyday
activities

N L bW —

Materials:
1. Posters no. Ill-4, III-5
2. Demonstration abacus (closed-frame)

3. Counting chips

Activities (Addition)

Teacher

1. Using the abacus, the teacher demonstrates the meaning of

place value (units and tens) as the number of beads on the

‘ lowest wire (units) and on the next wire (tens).

[ 2. Usihg the ?_:qunting chips, the teacher counts a sum of two 2-digit
- numbers by addihg one chip at a time. Then the teacher
dcxﬁohstrafgs the same result by adding the corresponding place

values of units and tens of the two numbers.
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Activities (Addition)

Teacher :
3. Next, the teacher demonstrates addition of the same numbers -
using the abacus. e | |

4. Finally, the teacher uscs Poster 11I-4, and shows how to addthe.

numbers by writing them onc underncath the other (long 'addilioﬁj:.{:;_: s

Activities (Addition)

Pupils E

1. Count the sum of two 2-digit numbers (up to 20), adding the
counting chips one-by-one.

2. Add the units of the two given numbers on the lowest wire of
the pupil's abacus by adding thc beads, representing the units,
and then add the tens on the higher wire.

3. Read the result and write it in their notcbooks.

4, Solve a number of cxcrcises given by the teacher in their

notebook.

5. Complete sclf-tests using the Test-Board (Test Card No II-2-1-1).
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Activities (Subtraction)

' Teacher

1. Using the counting chips, the teacher represents a 2-digit number,

- and removes some chips, one by one (more than 10), counting

aloud at each step.

2. The teacher counts the remaining chips, and writes the result of
the subtraction operation on the board.

3, 'Using the abacus, the teacher sets the first number, by moving
the number of units on the lowest wirc to the left, and the

| - number of tens on the next wire. The teacher then subtracts the

| second number by moving the number of beads corresponding

to the number of units and tens of the second number to the right

on the two wires.

4. The teacher reads the remaining number, and shows that it is cqual

. to the number obtained by direct counting.

5. Finally, the teacher uses qute:' III-5, and shows how to subtract

the numbers by writing them one underneath the other (long
: subtraction).

Activities (Subtraction)
Pupils
( 1. Solve a number of exercises given by the teacher in their

, notebooks.

2. Complete self-tests using the Test-Board (Test Cards No. I-2-2
and II-2-3).
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Topic 2: Multiplication

Objectives:
The pupils should be able to:

1. Multiply numbers using rcpetitive additions
2. Appreciatc the importance of accuracy in multiplication in
everyday activities

Materials:
1. Posters no. 11I-2, 11I-7, I1I-8
2. Demonstration abacus

3. Counting chips

Activitics
Teacher

1. Using Posters III-7 and III-8, the teacher shows how repetitive
additions can be written in the short form of multiplication.

2. The same results can be obtained using an abacus, by successive
addition of the given number (the operation should be performed
on _the lowest wire of the abacus, each ti1;1e adding 1 to the
number of tens when the number of units reaches 10).

3. The teacher demonstrates the conclusive Multiplication Te able
(Poster III-2), and shows how the product of two one-digit : ;

numbers can be instantly found using it.




Activitics

| ' Pupils

| 1. Draw and paint a number of groups (up to 10) of identical
objects and identical sizc (with no more than 9 objects in cach
group) in their notebook, and count all the objects. Write the
result as repetitive addition and as multiplication of the
number of objects in a group by the number of groups.

2. Solve exercises given by the teacher.

3. Complete self-tests using the Test-Board (Test Card no.
11-24).




THEME: PRACTICAL AND DESCRIPTIVE GEOMETRY

Topic: Two-Dimensional Shapes

Objectives:
The pupils should be able to:

1. Identify a square, a rectangle, a circle and a triangle;
2. Indicate which corner of a 2-dimensional shape is a-"square
corner".

Materials:
1. Posters no. II-1, 1I-2, 1I-3, V-1, V-4
2. Magnetic shapes

3. Improvised materials like picces of paper, scissors, cuttings and
drawings of squares, rectangles and triangles

Activitics
Teacher

1. Using the posters the teacher introduces the classification of
two-dimensional (plane) shapes, and shows that complex shape
can be decomposed into simple basic shapes. :

2. The teacher shows open figures (like a ray, angle) and closed
shapes.

3. The teacher shows the sides and corners of a triangle, square and
rectangle, and notes that there are many closed shapes that do not
have cither sides or comers (like a circle).

4. Using the posters the teacher counts the number of sidesand

5. Corners in all the basic figures. '
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Activities
Pupils
1. Draw and paint all the basic shapes in their notebooks, and write
their names.
2. Mark all the sides and (in a differcnt color) all the corners of
every shape.
3. Identify and mark "square corners" in a squarc, rectangle and

right angle triangle.

Topic: Three-Dimensional Shapes

Objectives:

lThe pupils should be able to:

1. Identify and count the flat faces of a cube and a cuboid
2. Identify and count the corners of a cube and a cuboid
3. Identify and count the edges of a cube and a cuboid

4. Appreciate objects at home that are cuboids and cubcs
5. Identify the curved surface of a cylinder

6. appreciate three-dimensional objects at home that are

:fMatenals. E g :
_1.:1 Posters no II 4 11-5 II—6
7, 3D Geo Shapes 5

‘mprowsed materzals ltke balls, boxes etc.
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Activities

Teacher

1. Using Posters II-4, II-5 and II-6, the teacher démohs‘&é.t"
main properties of basic 3-D solids: the number"df_‘:f_la
curved surfaces, edges, corners. :

2. The teacher stimulates pupils to identify bz.isic' Solid‘s.hfa'p
the classroom. : j

3. The teacher presents the objects from the set of 3D__Gé

and asks pupils to name each one.

Activities
Pupils
1. Draw and paint the basic 3D shapes (sphere, cylinder, cube and
cuboid) in their notebook and write their names.
2. Identify and name the basic 3D shapes in the classroom.

3. Count and write the number of surfaces, edges and comers of

the basic 3D shapes in their notebooks.
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? THEME: MEASUREMENT

Topic 1: Volume

1 Objectives:
The pupils should be able to:
1. Identify and name objects that could be used for measuring

volume, such as cups, empty containers, buckets, etc.;
2. Put containers in order based on their volumes.

Materjals:

1. Cups, bottles, empty containers

2. Mea.s‘wﬁ‘ing cups

QAcﬁvities;
: ; . Teacher
| £1: Gmde the puplls how to measure the volume of different empty

i‘t

: ,contamers using the measuring cups, and compare the volumes

g ,; '__;of- Egng;ge[s'wlthout.measunqg cups (by filling water directly

- from one container into another).

Activities
Pupils
l. Draw and paint containers of different volumes in their

notebooks.

2. Arrange the empty containers according to their volumes, using

the measuring cups.
B e e
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Topic 2: Weight

Objectives:

The pupils should be able to:
1. Put objects in order according to their weights

Materials: ; S
1. Demonstration Spring scale

2. Poster no. VI-6

Activities

Teacher

1. The teacher demonstrates how to use a spring scale to ﬁnd the

" weight of an object. The teacher shows, using Poster. Na. W-
how the weight of different types of objects can be measured

using different kinds of scales.

Activities
Pupils
1. Draw and paint the Demonstration Spring scale in their

notebook.

2. Find the weights of different objects (stones, coins, fruits, etc.)

.-I' / s Vi / s /{.../... .‘...t./......_./...f.,-..—:._-)ﬂ" %
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Topic 3: Time

Objectives:
The pupils should be able to:

1. Recognize the time (in whole hours and half hours);
2. Name and arrange the days of the week.

‘Materials:

1. Poster no. II-8

2 The "Clock" template

: 3 The Demonstration students' clock

‘4. Watches & clocks available in the pupils' environment

“Activities

Teacher

l ;Us_iig‘g-the_,' “Clock" template and Demonstration students' clock,
- the teacher explains how the short and long hands of a clock
: work, and 'qemonétrates whole hours and half hours using Poster
. oIl

Activities
Pupilé
1. Draw and paint a clock in their notebooks. On the clock draw
all the positions corresponding to whole hours and half hours,
and write the times next to each drawing.
2. Complete self-tests using the Test-Board (Test Cards no. I1-5-2,
and II-5-3).

LB R I i
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Topic 4: Money

Objectives:
The pupils should be able to:

1. Describe the uses of money; _

2. Recognize all the types of Nigerian coins and banknotes;

3. Convert an amount of up to N20 into small units and shop with an
amount of money that does not exceed N20.

Materials:

1. Demonstration coins and banknotes

Activities
Teacher

1. Using the various demonstration coins and banknotes, the
teacher guides the pupils how to recognize the different coins
and banknotes.

2. The teacher organizes an imaginary "shop game", and guides the
pupils how to buy and sell goods with price tags that do not
exceed N20 (the pupils can prepare replica's of commodities and

.use them).

Activities
Pupils
1. Draw and paint ail the Nigerian coins in their notebook and
write their values.
2. Solve exercises given by the teacher on changing money of up
to N20 into small currency.

3. Complete a self-test using the Test-Board (Test Card no. 1I-5-1).

g e
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T&pic S: Length

Objectlves.
The pupils should be able to:

1. Compare their natural units with others (e.g. arm’s lengths)
- 2. Appreciate the difference in arm’s length and other parts of the
- body used for measurement

3. Value the need for length measurement using standard units

Pupils
1. Draw and paint the measuring meter in their notebooks.

o2 Measure and write the length of various objects in the
classroom in then- notebook

Y
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Topic 6: Area

Objectives:
The pupils should be able to:

1. Compare the areas of different shapes;
2, Appreciate the use of standard measurement units.

Materials:
1. Poster no. III-1

2. Measuring meter

Activities

Teacher :

1. Using the poster, the teacher explains the meaning of an area a
a number of elementary squares covering a given surface, and‘
demonstrates its calculation using the examples shown on th'
poster. R 5

2. The teacher demonstrates how to compare the areas of two sh e-“
without performing any measurements: if one shape canb
covered completely by another, its area is smaller than tha

other.

Activities
Pupils
1. Draw different basic rectangular shapes in their notebooks, and
calculate their area by counting the elementary squares.

2. Complete a self-test using the Test-Board (Test Card no. II-5-5).
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The revised National Mathematics Curriculum has been developed
following the goals and the targets of the 9 - Year Basic Education Program.
The teachers are expected and required to expose the pupils to the contents and
activities described in the Curriculu;n. They are also encouraged, as noted in

. the Curriculum, "to enric_h _the contents with relevant materials".

The following Manual for the Mathematics teachers therefore consists of a
didactical guide to each of the 6 themes that should be taught according to the
Curriculum, including a detailed explanation of how to use the Primary Math
Kit. The Manual is built around the Curriculum, thus making it available to

primary school teachers in a format which renders it easy to implement in the
class room,

The Manual refers to the three main components of the Math Kit, namely
the Teachers Demonstration Set, the Students Set and the Students Training

System, as the basic educational tools around which every lesson can be built.

We hope that the extensive use of the Primary Math Set will enrich the
learning experience of the Primary School pupils at all the levels and

encourage them to improve their achievements, and that the Manual will help
the teachers in using it effectively.

Dr. Philip Slobodsky
The Editor

Pythagoras Educational Technologies

All Rights reserved; no part of this book may be reproduced or transmitted by any
means, electronic, copied or otherwise, without the written permission from
Pythagoras educational technologies Itd




PRIMARY THREE

THEME: NUMBERS AND NUMERATION

Topic 1: Whole numbers up to 999

Objectives:

The pupils should be able to:

1. Count numbers up to 999 correctly

2. Write numbers up to 999

3. State the place value of a digit in a 3-digit number

4. Put whole numbers in order and use the symbols > and <
5. Appreciate the need for counting and ordering

Materials
1. Demonstration closed-frame abacus, open-frame (vertical
sticks) abacus

2. Counting chips

Activities
Teacher
1. Using the abaci, the teacher demonstrates the concept of
counting whole numbers greater than 100 up to 999. Special
emphasis should be placed on recognizing, naming and‘writing

3-digit numbers.

2. Using counting chips, the teacher demonstrates the equivalence of

the results of counting the real objects, and the chips symbdlizing :_

the objects.
A AT Ay S R O Ny e A R T T
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Activities
: Teacher
3.. Using the vertical sticks abacus, the teacher demonstrates the
meaning of place values of digits up to thousands.
4. The teacher can play with the pupils the 'place-value-game': the
teacher will write 2 or 3 digits on the board, the goal of the game

15 to create the largest possible number from these digits.

Activities
Pupils
1. Count the beads on the lowest 10 wires of the pupils' abacus,
and draw the configurations and the numbers of beads in their
notebooks.

. Write a sequence of 3-digit numbers up to 999 in their notebooks,
in words and in digits.

. Complete self-tests using the Test-Board (Test Cards no. III-1-1
and I1I-1-2).

Topic 2: Fractions

Objectives:

The pupils should be able to recognize simple fractions (such as
172, 173, 1/4, 1/5, 1/6) of a:
1. Group of concrete objects

2. A basic shape (square, circle, rectangle and triangle)

B éé’ﬁher‘a' Maﬁ'ﬁa fi""Pﬁfnar‘v*l“hree T
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Materials

1. Template work sheets no. III-4, IlI-4-2 and III-4-3.
superimposed on the main demonstration board, and the
corresponding 2-D demonstration parts

2. Demonstration closed-frame abacus

3. Improvised materials like oranges, pieces of paper, wood, etc.

Activities
Teacher

1. Using Template Work Sheets no. I1I-4 , 11I-4-2 and III-4-3
(corresponding to Module 4 of Mathematics Book 3), applied on
the demonstration board and the demonstration magnetic
parts, the teacher demonstrates the division of whole and a set
of whole objects to fractions. '

2. Using the abacus, the teacher demonstrates the division of several

sets (of numbers) to fractions.

Activities
Pupils

1. Learn to recognize fractions resulting from the division of
fraction bars, sets of objects and shapes.
2. Complete the exercises assigned by the teacher from their

workbooks.

3. Complete self-tests using the Test-Board (Test Cards no. I1I-4-1,

111-4-2 and I11-4-3).
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hTemplate Work Sheet No. I1I-4

Division of whole to fractions

Expression

Step 1
(Empty template — contours of the Demo-Parts)
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Dividion of whole to fractions

1Seel
1=-.7+ a5 = 2 halves

Step 2
(Division of a whole to 2 halves)

i‘\ U“ t)i W lll)le Lo fractions '»

S |
/ ;
&
) [#d el ;
l—-j +-§+ 3 = 3 thirds
Step 3
(Division of a whole to 3 thirds)
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Division of whele to fractic

1h < e N |
1—Z+Z+—-+— =4 quarters

Step 4
(Division of a whole to 4 quarters)

Division of whole to fractions
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Step 5
(Division of a whole to 8 eighths)

w...m.,z.:_tm.«..-,.,, 7TP 5 (‘11_,.".._. q,.,Mé o al:_ S ]3 I;’i :

YA PN

6




Template Work Sheet No. I11-4-2

Division of Shapes and Groups of Objects

A
a7

(Empty template — contours of the Demo-Parts)

Steps 2 -5
(Division of shapes to fractions)
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Template Work Sheet No. 111-4-3

@RE@ROLOLO © O O O
O © © @) |(e]le) OFCHe)
©) ©) (€] @) (@)

0 © © @O
O © © el

Step 1
(Empty template — contours of the Demo-Parts)

@@ 00O |®@® O0OO0
@@® 00 |@® OOO0
O 000
ONONONON
OO0 00 @
Steps 2-4
(Division of groups of objccts)
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THEME: BASIC OPERATIONS

Topic 1: Addition and Subtraction

Objectives:

The pupils should be able to:

1. Add and subtract 3-digit numbers

2. Add and subtract fractions with the same denominator

3. Appreciate the nced for correct addition and subtraction of
numbers and fractions in cveryday activitics.

Maltcrials
1. Demonstration abaci

2. Posters no. III-4, 111-5, 11I-9, I1I-10

Activitics
Teacher

1. Using the open-frame abacus, the tcacher demonstrates the
concept of place valuc (units, tens and thousands) as the number
of beads on the lowest wire (units) and on the next two wires
(tens and thousands).

2. Using Posters III-4 and III-5, the teacher demonstrates how to
perform long addition and subtraction of two numbers, including
exchanging and renaming.

3. Next, the teacher demonstrates the same gxamples of addition and
subtraction of 3-digit numbers usim'g, the closed-frame abacus.

4. In order to demonstrate the addition and subtraction of fractions

with the same denominator, the teacher uscs Posters JII-9 and I1-

10 and the magnetic parts, representing different fractions.

77
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Activitics
Pupils
1. Solve excrcises that the teacher gives in their notebooks.
2. Add and subtract 3-digit numbers using the pupil's abacus, and
check the result with the answer written in their notebooks.
3. Draw and paint in their notcbooks diffcrent examples of addition
and subtraction of fractions represented in a pie form.

4. 4. Complete sclf-tests using the Test-Board (Test Cards no. 111-2-
1, I1I-2-2 and III-2-3).

Topic 2: Multiplication

Objectives:
The pupils should be able to:

1. Multiply from 1x1 to 9x9
2. Multiply a 2-digit number by a 1-digit number
3. Multiply three 1-digit numbers, two at a time

4. Appreciate the need for correct multiplication in everyday
activities

Materials :
1. Posters no. IlI-2, III-7, III-8, IV-4

2. Demonstration closed-frame abacus

Bensesrmonss l !,......... ,...
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Activitics
Teacher

1. Using Posters No. 1lI-7, IlI-8 and thc Multiplication Table
(Poster III-2), the teacher repeats the basics of multiplication of
1-digit numbers.

2. Next, the teacher demonstrates the principles of long multiplication
of a 2-digit number by a 1-digit number, and writes a number of
examples, solving them together with the pupils.

3. The teacher uses Poster V-4 to demonstrate this technique for
computing the multiplication of a 3-digit number by a 1-digit

number.

Activities
Pupils
1. Solve exerciscs the tcacher gives in their notebooks.
2. Draw and paint some illustrations of multiplication.
3. Complete sclf-tests using the Test-Board (Test Cards no. 111-2-4,
I1I-2-5, and III-2-6).

Topic 3: Division

Objectives:
The pupils should be able to:

1. Divide whole numbers less than 48 by 2, 3, 4, 5 and 6 without a
remainder

2. Express whole numbers less than 48 as a product of factors

3. Find a missing factor of a given number

4. Distinguish between factors and multiples

5. Appreciate the importance of correct division in everyday
activities

Nalhtecw 7= a
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Matcrials
1. Posters No. 1II-2, III-6

2. Demounstration closed-frame abacus

3. Counting chips

Activitics
Teacher

1. Using Poster No. III-6, the teacher demonstrates how to present
a whole number as a product of other numbers (factors).

2. The teacher demonstrates using the counting chips the link
between the multiplication and division of whole numbers (for
example: 3 x5=15,15:5=23)

3. The teacher demonstrates how to use the Multiplication Table
(Poster 11I-2) in order to quickly find the result of dividing a
whole number (from 1 to 100) without a remainder.

4. The teacher demonstrates how to find a missing factor in open

cquations such as: 24=2x3x?

Activitics
Pupils
1. Solve exercises that the teacher gives in their notcbooks.

2. Writc the factors of the numbers 18, 24, 36, 45, 48 in their
notebooks.

3. Draw and paint some illustrations of division.

4. Complete sclf-tests using the Test-Board (Test Cards no.
11I-2-7, 111-2-8 and I11-2-9) .
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THEME: MEASUREMENT

Topic 1: Moncy

Objectives

The pupils should be able to:

1.
2.
3

4.

Change an amount of money less than N20 to smaller units
Shop effectively with less than N20 using addition and subtraction
Do simple multiplication involving money with products less than

N20
Trace coins using brown and whitc papcrs

Materials

Il
2.

Demonstration coins

Demonstration banknotes

Activities

Teacher

1. The teacher guides the pupils how to recognize the various

demonstration coins and banknoles.
The teacher organizes an imaginary shopping game, and guides

the pupils in buying and sclling goods that cost less than N20.

. The teacher gives the pupils excrciscs to complete on calculating

the prices of several different items (addition) and of several
identical items (multiplication).

The teacher gives the pupils exercises to complete on calculating
change (subtraction), and the price of a single item, when the
price of several identical items of the same type is known

(division).

: .Teacher S Manual _Pfl M4 ’2'/‘ i '.
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Topic 3: Arca

Objectives
The pupils should be able to:

1. Determine the area of squares and rectangles by counting unit
squares

2. Develop an interest in finding the area of square and rectangular
shapes in their surroundings




Activitics
Pupils

1. Draw and paint a number of squares and rectangles in their
notebooks and construct a grid of unit squares covering each
drawing.

2. Calculate the arca of the shapes by counting the number of unit
squares.

3. Draw complex shapes that can be divided into squares and
rectangles, and calculate their areas.

4. Complete a sclf-test using the Test-Board (Test Card no. II-5-5).

Topic 4: Volume

Objectives:
The pupils should be able to:

1. Identify a liter as a unit for measuring volume ‘

2. Measure a liquid such as water using a graduated cylinder up to
any stated number of liters

3. Appreciate the need for accurately measuring liquids such as
kerosene, water, petrol, etc.

Materials

1. Cups, bottles, empty containers

2. Measuring cups
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Activities
Teacher

1. Using empty bottles and containcrs, watcr and the measuring cups,

the teacher demonstrates the concept of volume (as the amount of

3 ‘ fluid that the container can hold), and its unit (liter), as a measure
of the given amount of {luid.

. The teacher demonstrates different containcrs (spoon, cup, juice
box, water tank, ctc.), and explains the need for different units of
volume — small and big (e.g. cubic centimeter vs. cubic meter),
according to the volume of the container.

. The teacher cxplains that the volumc of basic 3D shapes can be

calculated, but in most real situations it is only compared to other
containers and measured.

Activities

Pupils
. Measure the volume of some containers like a bottlc, juice box,

etc., using the measuring cups and water, and put them in order
according to their volume.

. Write the results in their notebooks.

Draw and paint a number of containers in their notcbooks, and

write their volume in liters near each drawing.
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Topic 5: Weight

Objectives

The pupils should be able to:

1. Mcasure thc weights of objccts in grams and kilograms

2. Make meaningful comparisons of the weight of objects like rocks
and minerals

3. Appreciate the need for grams and kilograms as standard units of

measurcment for transactions

Matcrials
1. Demonstration Spring Scale
2. Poster no. VI-6

3. Improvised materials like coins, stones, fruits, etc.

Activities
Teacher
1. Using the tablc from Poster No. VI-6, the teacher explains the
difference between the concept of weight (how light or heavy
the objects are) and the units of weight (a measure of weight). |
2. The teacher demonstrates how the weight of different objects can
be compared (using a balance), and how it can be measured

(using a scale).

3. The teacher asks the pupils to measure the weights of different

objects like coins, rocks, fruits, etc.
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Activitics
Pupils
1. Draw and paint the demonstration scale in their notcbooks.

2. Measure the weight of different objects (stones, coins, fruits ctc.)

using the spring scale, and write the results in their notebooks.

Topic 6: Time

Objectives:
The pupils should be able to:
1. Tell the time accurately in hours and minutes

2. Give dates in days and months

3. Value the importance of time in daily activities

Matenals

l Demanstralton students' clock
2_- Pupil's clocks

§3° -Pb.éiersl.}lo. 1I-8, 111-3

4 T he 'cloc ternplate
5 A calendar

»

Teacher

1 Usmg the cloc " temp!ate, the teacher explains the importance

,5:' ~of the clock’s long hand pointing to the minutes, and

demonstrates tlme in hours and mmutes usmg Poster no. 11I-3.
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Activities

Teacher

2. Reminds pupils about "natural" clocks such as a heart beat every

sccond, day-night changes (24 hours), and summer-winter changes
(365 days).

3. Guides the pupils in telling the time of the beginning and end of a

lesson.

4. Demonstrates a calendar, and instructs the pupils on how to use it

and find the current day and the dates of holidays.

Activitics
Pupils
1. Draw and paint the clock in their notebooks and the positions of

its hands corresponding to the times dictated by the teacher.

2. Complete a self-test using the Test-Board (Test Card no. I1I-3-4).
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THEME: PRACTICAL AND DESCRIPTIVE GEOMETRY
Topic 1: Symmetry

SN~

Objectives:
The pupils should be able to:

Identify symmetrical shapes

. Appreciate lines of symmetry in everyday life

. State the properties of squares, rectangles and triangles

. Appreciate the presence of squares, rectangles, triangles and
circles in our surroundings, and therefore see mathematics in
everyday life

. Distinguish between curves and straight lines

. Appreciate the presence of straight lincs and curves in real life
situations

(=, 9.}

‘Materials:
\1. Poster no. IV-1
1;»2;-'Magnetic shapes of a square, rectangle, circle

5'-3."Improvised materials like lcaves, paper cuttings, ctc.

V'Acti\'riticsu :

Teacher
1 Usmg Poster I V-] the teacher demonstrates the concept of /ine of

symmetry and how to find the line of symmetry in a given plane

shapc
2 The teacher should note and demonstrate that some figures can

have several lines of symmetry (in a circle, for example — even an
mﬁmte nurnber of them')

3 Thc 1cachcr asks pupils to discover all the lines of symmetry in a

S ;'eptgngular, page of paper and in other paper shapes that the pupils

"'-‘F"pi'epare‘using SCiSSOrS.

i ...........J._ rvesramrvis e
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Activitics
Pupils

1. Draw basic gecometrical shapes in their notebooks (one shape per
page): square, rectangle, triangle and circle, ‘and cut them out
using scissors. Find the lines of symmetry of each shape, and
check it by folding the shape along the line.

2. Draw the shapces with the lines of symmetry in their notebooks,
and writc thc name of the figure and the number of lines
discovered.

3. Draw different types of triangles, and check how many lines of

symmetry there are in cach type.




THEME: EVERYDAY STATISTICS

Topic 1: Pictograms

Objectives

The pupils should be able to:

1. Read and show information on pictograms using vertical and
horizontal arrangements

2. Appreciate representing information on a pictogram

3. Identify the most common value of a pictogram (the mode)

4. Appreciate the usefulness of the mode

¥ Mg_t&ialé:
L' Posterno. IV-7

:-xeﬁviﬁgs =

Teacher
‘smg Poster V-7, the teacher demonstrates the idea of a

1ctogram and the conccpt of mode, and how to determine the

I
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Activities
Pupils
1. Draw a bar graph in their notebooks using the data obtained
from measuring the pupils’ heights and foot sizes.

2. Find the mode of the data.
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The revised National Mathematics Curriculum has been developed
following the goals and the targets of the 9 - Year Basic Education Program.
The teachers are expected and required to expose the pupils to the contents and
activities described in the Curriculum. They are also encouraged, as noted in

the Curriculum, "to enrich the contents with relevant materials".

The folldwing Manual for the Mathematics teachers therefore consists of a
didactical guide to each of the 6 themes that should be taught according to the
Curriculum, including a detailed explanation of how to use the Primary Math
Kit. The Manual is built around the Curriculum, thus making it available to

primary school teachers in a format which renders it easy to implement in the
class room.

The Manual refers to the threc main components of the Math Kit, namely
the Teachers Demonstration Set, the Students Set and the Students Training

System, as the basic educational tools around which every lesson can be built.

We hope that the extensive use of the Primary Math Set will enrich the
learning experience of the Primary School pupils at all the levels and

encourage them to improve their achievements, and that the Manual will help
the teachers in using it effectively.

Dr. Philip Slobodsky
The Editor

Pythagoras Educational Technologies

All Rights reserved; no part of this book may be reproduced or transmitted by any
*  means, electronic, copied or otherwise, without the written permission from
Pythagoras educational technologies Itd




PRIMARY FOUR

THEME: NUMBERS AND NUMERATION

Topic 1: Whole Numbers

Objectives:

1. The pupils should be able to:
2. Count in thousands up to one million
3. Reason quantitatively when counting whole numbers
4. Apply knowledge when counting in groups of:
e Five
e Seven (days of the week)
e 60 (minutes and seconds etc)
. State the place value of a digit in a 4-digit number
Use Roman numerals up to 100 (I to C)
. Compare whole numbers up to 1000 and arrange them in
numerical order using the symbols < and >

b [

Materials:

1. Demonstration closed frame abacus
2. Open-frame vertical sticks abacus by 5
3. Counting chips -
4. Poster no. IV-3

Activities
Teacher S
1. Using the closed frame abacus, the teacher demonstrates the 3

problem in attempting to count and record large: who]e

numbers (beyond 100 and up to 1 million).

- ik Teacherls ManualT""Pm ity ,dﬁ'f:"’ ._TIZ
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Activities

Fiaia Teacher

2 Spemal emphams should be placed on thc concept of place

'.value, allowmg naming and writing multi-digit numbers in

compact dpcnmal form.

3 Usmg the open-frame vertical sticks abacus, the teacher

,ﬂémons'tfates the concept of place valuc of the digits, up to

' _thdu_sands.

4. :Using the open-frame abacus, the tcacher demonstrates how to

o represent multi-digit numbers on this type of abacus, and asks
“pupils to Qsc their pupil's abacus, and to set a series of numbers:
1, 10, 100, 1000, 10,000, 100,000, 1,000,000

's. Using Poster no. IV-3, the tcacher cxplains the difference in

; f-preser-lting numbers written in decimal and Roman forms

_;j_(tlié.yal‘l_ies of the letters used in Roman form are independent of

| . their place in the number).

Activities
Pupils
1. Solve the exercises given by the teacher in their notebooks
2. Using the pupil's abacus, set the numbers written by the tecacher
on the magnetic white board
3. Write the numbers the teacher shows on the demonstration

abacus in their notebooks.

4. Complete sclf-tests using the Test-Board (Tcst Cards no. IV-1-1,
IV-1-2, IV-1-6, and IV-1-6-1)

A S
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Equivalent Fractions

Objective:
The pupils should be able to:

1. Find fractions which are equivalent to a given fraction

Materials:
1. Template Work Sheet no. IV-7 superimposed on the main
demonstration board, and the corresponding 2-D demonstration

parts.

Activities
Teacher

1. Using Work Sheet no. IV-7 (corresponding to Module 7 of
Mathematics Book 4) applied on the demonstration board and
the demonstration parts, the tcacher demonstrates scveral

equivalent fractions (1/4 = 2/8 = 3/12 = 4/16).

Activitics
Pupils

1. Learn to recognize cquivalent fractions resulting from the

division of the frraction circles and shapes demonstration parts

2. Learn to recognize cquivalent fractions and to order uncqual
fractions
3. Complete the exercises given by the teacher in their notebooks

4. Complete a self-test using the Test-Board (Test Card no. IV-7)

P
/g /7
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Template Work Sheet No. IV-7
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Step 3
(Equivalence of 1/4, 2/8 and 3/ 2)

7

L.--..l..-...’.....w...-...m.-....-.




000

PRIMARY FOUR

THEME: BASIC OPERATIONS

Topic 1: Addition and Subtraction

Objectives:
The pupils should be able to:
1. Add and subtract whole numbers in Th. H. T. U with or without

|
|
renaming ;
2. Appreciate the need for correct addition and subtraction i
in everyday activities f
3. Add and subtract three 4-digit numbers, two at a time '
4. Solve quantitative aptitude problems involving addition
and subtraction
5. Add and subtract: ;
* Two proper fractions i 5
* Proper fractions and mixed numbers
6. Appreciate the need to correctly add and subtract fractions in
everyday activities ;
7. Solve quantitative aptitude problems involving addition and iy, |
subtraction of fractions
8. Add and subtract decimals up to 3 places

9. Solve quantitative analysis problems involving addition and

subtraction of decimals ; |

meesiaed s "‘I"‘f""""‘
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‘Materials -

il Demonshatzon closed-frame school abacus
2 . Open-frame vertical sticks abacus
_,3_.‘,Magne,t,1q whlte board

4. Posters no. I1I-4, II-5, III-9, III-10, and IV-3

Activitics

; & . Teacher

] Using Posters IlI-4 and III-5, the teacher demonstrates addition
and subtraction of 3- and 4-digit numbers.

- 2. Special emphasis should be placed on the concepts of place
value and :renaming and exchanging digits, when required, in
the course of "long addition" or "long subtraction”.

3 Us'mg tﬁe open-frame abacus, the teacher demonstrates the

ga ébncépt of place values of the digits, up to thousands.

- Using the closéd—ﬁ‘ame abacus, the teacher demonstrates how to

; reﬁfesént multi-‘digit numbers on this type of abacus, and asks

_the puplls to use their puptl s abacus and to set a series of
: numbers '

1,.10,.100, 1000 10'000 100,000, 1 OOO 000.

5} Usmg Poster. no 1 V-3, the teacher explains the difference

; between the representatlon of numbers in decimal and Roman
forms (the values of the letters used in the Roman form are

' mdependent of then' place in the number).

.z.. = ,--r
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Activities
Pupils

1. Solve the exercises given by the teacher in their notebooks

2. Using the pupil's abacus, set the numbers written by the teacher
on the magnetic white board

3. Write the numbers the teacher shows on the demonstration abaci
in their notebooks

4. Complete a self-test using the Test-Board (Test Cards no. IV-2-1
IV-2-1-1, IV-2-1-5, IV-2-1-6, IV-2-1-7 and IV-2-1-8).

Topic 2: Multiplication

Objectives:

The pupils should be able to:

1. Multiply whole numbers by 2-digit numbers not greater than 50

2. Appreciate the need for ready reckoners in multiplying numbers

3. Solve quantitative aptitude problems involving multiplication of
whole numbers by 2-digit numbers

4. Multiply decimals by 2-digit numbers

5. Appreciate the need for ready reckoners in multiplying decimal
numbers

6. Solve quantitative aptitude problems involving multiplication of
decimals by whole numbers

7. Calculate the squares of 1- and 2-digit numbers

8. Solve quantitative aptitude problems involving calculation of

squares

F70 /) T ey ,/ 7507 4 [ 4 //
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Materials:
1. Demonstration closed-frame school abaciis
"2. Openf'aliie ‘vertical sticks abacus

3. Magnetic white board

4. Posters no. IlI-4, I1I-5, I1I-9, 11I-10, and IV-3

Activities
2 Teacher

ik Usi_ng Posters III-4 and III-5, the teacher demonstrates addition
and subtraction of 3- and 4-digit numbers.

2. Special emphasis shoul.d be placed on the concepts of place
value and renaming and exchanging digits, when required, in
_thé course of "long addition" or "long subtraction".

3.. Using the open-firame abacus, the teacher demonstrates the

£ éonccpt of'place values of the digits, up to thousands.

4. Using the cIaséd—frame abacus, the teacher demonstrates how to
represent multi—ﬂigit numbers on this type of abacus, and asks
the pupils to use their pupil's abacus, and to set a series of
numBei-s: ;
1,‘.1‘0,.‘100, 1000, 10,000, 100,000, 1,000,000.

5. Using Poster no. IV-3, the teacher cxplains the diffcrence
e bétﬁ?;e‘q'itlj'effepré's'éntation of numbers in decimal and Roman

forms (the values of the letters used in the Roman form are

¥ mdcpendent of their place in the number).

L}
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Activities
Pupils

1. Solve the exercises given by the teacher in their notebooks

2. Using the pupil's abacus, set the numbers written by the teacher
on the magnetic white board

3. Write the numbers the teacher shows on the demonstration abaci
in their notebooks

4. Complete a self-test using the Test-Board (Test Cards no. IV-2-1
IV-2-1-1, IV-2-1-5, IV-2-1-6, IV-2-1-7 and IV-2-1-8).

Topic 2: Multiplication

Objectives:

The pupils should be able to:

1. Multiply whole numbers by 2-digit numbers not greater than 50

2. Appreciate the need for ready reckoners in multiplying numbers

3. Solve quantitative aptitude problems involving multiplication of
whole numbers by 2-digit numbers

4. Multiply decimals by 2-digit numbers

S. Appreciate the need for ready reckoners in multiplying decimal
numbers

6. Solve quantitative aptitude problems involving multiplication of
decimals by whole numbers

7. Calculate the squares of 1- and 2-digit numbers

8. Solve quantitative aptitude problems involving calculation of

squares
/i / A B /) / 7/ 7 /7 Fa LT ’ 7/ vt e
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Objectives:
9. Find square roots of perfect squares up to 400

10. Appreciate the relationship between squares and square roots
11. Solve quantitative aptitude problems of square roots of

perfect squares not greater than 400

Materials:

1. Demonstrational closed-frame abacus
2. Magnetic white board

3. Posters no. IV-4, IV-5, IV-6

Activities
: Teacher

1. Using poster IV-4 the teacher demonstrates how to multiply
multi-digit numbers by one- and two-digit numbers.

2. Special emphasis should be placed on the concept of renaming
digits, when required, in the course of "long multiplication".

3. Using poster no. IV-5, the teacher explains how to calculate a
square of any 2-digit number up to 20, and asks pupils to write
the resulting Table of Squares of whole numbers in their
notebooks.

4. Using poster no. IV-6, the teacher explains the concept of
square root, demonstrates the Table of Square Roots of

perfect squares up to 400, and asks pupils to write the table in
- their notebooks.

/
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Activitics
Pupils

1. Solve the exercises given by the teacher and write the solutions
in their notecbooks

2. Write the Table of Squares of whole numbers up to 20 and the
Table of Square Roots of perfect squares up to 400 in their
notebooks

3. Complete sclf-tests using the Test-Board (Test Cards no. IV-2-9,
IV-2-10, IV-2-11)

Topic 3: Division

Objectives:

The pupils should be able to:

1. Divide 2- or 3-digit numbers by:
a) Numbers up to 9 with or without remainder
b) Multiples of 10 up to 50

2. Solve quantitative aptitude problems involving division

Materials:
1. Magnetic white board
2. Poster no. IV-9
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Activities
: , Teacher

1. Using poster IV-9, the teachcer dcm;)nstratcs "long division" of 2-
and 3-digit numbers by a one-digit number.

2. The teacher should differentiate between 2 cases: division with
and'without a remainder.

3. Alongside the poster, it is highly recommended to write
additional cxamples of long division on the magnctic whitc

board, and ask pupils to copy them to their notebooks.

Activities
Pupils

. Copy the demonstration examples of long division to their
notebooks.

. Solve the exercises given by the teacher and write the solutions
in their notebooks.

. Complete a sclf-test using the Test-Board (Test Card
no. IV-2-12).

Topic 4: LCM (Least Common Multiple)

Objectives:

The pupils should be able to:

1. Find the LCM of numbers up to 9
2. Find the HCF of 2-digit numbers




Materials:

1. Magnetic white board
2. Poster no. 111I-6

Activities

Teacher

1. Using poster 1I-6, the tcacher demonstrates how to find the

LCM for two numbers.

2. The teacher should explain that finding the LCM of two

numbers is based on breaking down each number to simple
multiples; as long as those are found, calculating the LCM is a

very simplc procedure.

3. The teacher should repeat the subject of representation of a given

number by a product of simple multiples, and ask pupils to copy

the table from poster ///-6 into their notebooks.

Activities

Pupils

. Copy the table in poster ///-6 to their notebooks

Solve the exerciscs given by the teacher and write the solutions

in their notebooks

. Complete a self-test using the Test-Board (Test Card

no. IV-2-13)

........
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Topic S: Estimation

Objectives:
The pupils should be able to:

1. Give meaningful estimates of sums and products

2. Appreciate the need for estimates in everyday activities

Materials:

1. Magnetic white board

Activities.
S Teacher and Pupils

l.'Using the examples and exercises from the textbook, the teacher
explains the importance of making estimations in everyday life,
like calculating prices and change at the market without using a
calculator, 'time of travel, weight and volume of food, ctc.

2. The teacher writes all the examples on the magnetic white board,

and asks the pupils to copy them into their notebooks.
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PRIMARY FOUR

THEME: MEASUREMENT
Topic 1: Moncy

Objcectives:

The pupils should be ablc to:

1. Solve problems pertaining to adding moncy

2. Solve quantitative aptitude problems pertaining to adding moncy

3. Appreciatce the cssence of correct addition of moncy in business
transactions

4. Solve problems pertaining to subtracting money

5. Appreciate the importance of correct subtraction of money in
business transactions

6. Solve quantitative aptitude problems involving subtraction of
money

7. Multiply a sum of money by a whole number

8. Appreciate that multiplication is repeated addition

9. Solve some quantitative reasoning problems pertaining to
multiplying moncy

10. Divide a sum of money by a whole number

11. Appreciate division of things in real life situations

12. Solve quantitative reasoning problems in real life situations

13. Calculate profit

14. Solvc quantitative aptitude problems pertaining to profit

I
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15. Develop an interest in ways to make a profit in rcal life

16. Calculalc loss

17. Valuc the usc of moncy in buying and sclling

18. Solve problems on quantitative aptitude

. g
Materials:
" 1. Demonstrational closed-frame school abacus

2. Magnetic white board

3. Demonstration coins and banknotes

TActivitiesEETE %
: o Teacher

1. Using the demonstration coins and banknotes, the tcacher
'rcpcals lhc lypcs of coms and banknotcs and thcir rclative

% r_values.

2 The' teacher. mtroduces the new concept of profit as the
? ’dl[fcrence between selling price and cost price.

3. The teacher wriles a number of examples of calculating profits
on the Magnetxc white board (thc examples can be taken from
the Mathematlcs textbook 4), and asks the pupils to solve them.

_____ umber of exercises to the pupils using

the abacus and \asks them to wnte theu' solutions in their
notebooks ;

5. The teacher c

COI'llBI'

| : calculaung'proﬁt uSmg the demonstrat:on coins and banknotes.
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Activitices
Pupils
1. Copy the cxcrciscs provided by the tcacher to their notcbooks.
2. Solvc the cxcrceiscs presented by the teacher in their notebooks.
3. Participatc in a shopping gamc, and writc down all the buying

and sclling transactions in their notcbooks.

Topic 2: Length

Objectives:

The pupils should be able to:

1. Estimatc a distance in kilometers and a length in meters or
cenlimeters and comparc with a measurcment

2. Add and subtract lengths

Malcrials:
1. Poster no. II-7

2. Ruler, measuring meler

Activitics

Teacher

1. Using poster II-7, the tcacher dcmonstratcs measurmg meter. :
units of length and distance, and explams that every length 0
distance in principle can be expressed i in any umts but some

units are more suitable for shorter dxstances (hke lmm cm m),

l
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Activitics
Teacher
2. The teacher guides pupils to measurc the length of objects in
the classroom like: tables, blackboard, door etc., using different
tools such as a measuring tape, rope, foot, hand span, and writcs

the results on the magnetic whitc board.

Activitics
Pupils
1. Measurc the length and width of their table using a rulcr, and
write the results (in m and cm) in their notcbooks.
2. Solve the excreises given by the teacher on the white board, and
write the solutions in their notcbooks.

3. Complcte a sclf-test using the Test-Board (Test Card no. V-3-2).

Topic 3: Weight

Objectives:
The pupils should be able to:
1. Add and subtract weights

2. Multiply and divide weights by whole numbers

Matcnals. 5

L. Demonslratzon sprmg scale
2. Poster no.. VI—6

3 [mprovzsed matertals llkc coins, sloncs, fruns ctc.

¢
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“Activities

Teacher :

umls of weight (kg and gram).

sublraclcd

3 The tcacher suggests that the pupils mcasurc lhc wmghts of

weights of scvcral objccts together.

"l Usmg the table from poster no. VI-G, the lcachcr rcpcals lhc
‘ 2 Usmg the demonstration spring scale, the teacher demonstratesj'

that the weight of 2 objects is equal to the sum of wclghls of ;

cach onc of them, so that the weights can be added and

difcrent objccts like coins, rocks, {ruits, clc., and measurc the 5E

Activitics
Pupils
1. Draw and paint thc demonstration spring scale in their

notcbooks.

2. Measure the weights of diffcrent objects (stonces, cqins, fruits,
etc.) using the spring scale, and write the results i. their
notebooks.

3. Solve exercises that the tcacher gives in addition, subicaction,
multiplication and division of weights, and writc (i.c solutions

 in their notebooks.
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Topic 4: Time

Objcctives: :
\ | The pupils should be ablc to:

1. Tell the time on a clock, read a calendar and write dates

tracking of dates and scasons
3. Solve.cxcerciscs on quantitative aptitude problems rclated to time

4. Use the notation am and pm for denoting the time of the day.

2. Appreciate the need for accurate measurement of time and

Aty Fmif"' s
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Activities

Teacher

3. The teacher asks the pupils to say the times of waking up, start

of lessons, lunchtime, suppertime, etc. :
4. The teacher demonstrates the Calendar, and guides the pupils on
how to use it, and shows the current day and the dates of

holydays.

Activities
Pupils
1. Draw and paint the clock and the position of its hands

corresponding to the times given by the teacher, in their

notebooks

2. Complete a self-test using the Test-Board (Test Card no. 1V-3-4)

Topic 5: Area

Objectives:
The pupils should be able to:
1. Find the area of rectangles using the correct formula

2. Calculate the area of farmlands and towns

3. Develop an interest in finding the area of shapes in.their

environment

‘_ Matel"ials:

i “Poster no. V-2
5 Magnetrc white board.

/ 7/
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Topic 6: Volume

| Objectives: . s
- | The pupils should be able to: ) S
1. Add and subtract in liters i '
2. Multiply and divide liters by whole numbers :

3. Appreciate liter as the unit of volume .
4, Solve problems on quantitative aptitude related to addition,

subtraction, multiplication and division involving liters

23 ; _- P N _..l




Activities
Pupils
1. Draw and paint a number of bottles and containers in- their
notebooks, write their capacity in liters near each drawing, and
write the number of 0.25 litre cups that contain the same

amount of water.

2. Copy the solutions to exercises the tecacher wrote on the while

board, to their notebooks.

L3. Solve the excrcises given by the teacher.

i
comrmnsremy s e
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PRIMARY FOUR

THEME: ALGEBRAIC PROCESSES

Topic 1: Open Sentences

Objectives:

The pupils should be able to:

1. Define an open sentence

2. Find the missing number in an open sentence

3. Appreciate the need for open sentences and give examples from
everyday activities

4. Appreciate the relationship between:
* Addition and subtraction
* Multiplication and division

5. Solve related quantitative aptitude problems

Materials:
1. Poster no. V-7

2. Magnetic white board

~Activities.
S, Teacher
l Usmg ‘Poster V-7, the teacher demonstrates tbe dlfferent

G open sentences and their. unportance (a way of w ._tm d

mathematlcal problem or expressmn whe/

 unknown)

£ ‘/ /’ /’nn / /11 1/. ”- ~A T -/ / ‘I-\/'/I s /'-- L. // I/
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VActivities

: G  Teacher g
;'.‘2?-"T.,l1'eqtea¢hér_ shdwg- how. to.‘ find missing numbers m the:

|| expressions, including the operations of addition and
_ subtraction. e _

S 3 The teacher offers a number of exercises from the Mathematics:

:  textbook 4, and asks the pupils to solve them in their notebooks.
Activities
Pupils
1.

Copy the exercises written by the tecacher on the magnetic
whiteboard.

2. Solve the exercises the teacher gives.

3. Complete a self-test using the Test-Board (Test Card
no. [V-2-14).
|
i i
|
|
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PRIMARY FOUR'

THEME: PRACTICAL AND DESCRIPTIVE GEOMETRY

Topic 1: Planar Shapes

wnh A W N

Objectives:

The pupils should be able to:
L.
. Locate line(s) of symmetry of objects at school and at home

. Appreciate the presence of symmetry in different daily situations
. Identify right angles, acute and obtuse angles in planar shapes

. Appreciatec the use and presence of angles in different daily

. Distinguish between horizontal and vertical lines
. Point to the North, South, East and West

. Relate the rise and setting of the Sun to the cardinal points

Idéntify the plane of symmetry in shapes

activities e.g. angles in roots, pictures, etc.

Materials:
1. Posters no. IV-1,1V-2, V-3 - =
7, Magnetic shapes: squarcs, rcctanﬁc,ﬁ clrclcan t

3. Improvised materials like leaves, paper cuttmg etc

/
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"'have several lines of symmetry (a c1rcle, for example may even
: ‘have an mﬁmte number of them!)

- Teacher

Thc teacher asks the pupils to find all the lines of symmetry in a

rectangular page of paper and in other paper shapes the pupils

PEE make usmg scissors..

.Usmg Poster IV-2, the magnetic white board and magnetic
shgpes? thc _tea_chcr- discusses the types of angles, and asks them
to ‘ﬂhd'dnd name angles in the classroom, and among different

magnetrc .shapes that the teacher puts on the board.

.Usmg Paster V3 thc teacher dcﬁnes horizontal and vertical

mes, a.nd explams that these definitions are correct only on the

28




Activitics
Pupils

1. Draw basic geometrical shapes in their notebooks (one shape
per page): a square, rectangle, triangle and circle, and cut them
out using scissors. Find the lines of symmetry of each shape,
and check by folding the shape along the line. ;

2. Draw the shapes and the lines of symmetry in their notebooks,
and write the name of the figure and the number of lines found.

3. Draw different types of angles, and write their names near each
type.

4. Draw horizontal and vertical lines in the classroom, in their
notebooks.

5. Draw their way home from the school, the position of the Sun,
and the directions North, South, East and West.

Topic 2: Three-Dimensional Shapes

Objectives:

The pupils should be able to:

1. Distinguish between open and closed shapes

2. Appreciate the presence and use of 3-dimensional shapes at homes

and in the surroundings. o

Materials:
1. Posters no. 1I-4, II-5, 1I-6
2. 3D Geo Shapes

3. Improvised materials like oranges, balls bottles, boxes,' etc.‘

B

s
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Pupils
1. Draw basic geometrical shapes in their notebooks.

2. Draw surrounding items with basic shapes in their notebooks .

3. Draw and paint different objects with closed shapes and others
with ooen shapes.

e G Bty Eoe

30




PRIMARY FOUR

THEME: EVERYDAY STATISTICS

Topic 1: Bar Graph

Objectives:

The pupils should be able to:

1. Prepare bar graphs

2. Appreciate the use of the information in a bar graph

3. Read bar graphs

4. Identify the bar graph mode

5. Appreciate the presence of most common events/data in
daily life

Materials:
1. Poster no. IV-7

Activities LiEs
: Teacher
1. Using Poster IV-7, the teacher dcmcnstra,t_es,

presentmg data as a story, as.

graph .
), Specnal attentlon should be""

/,
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Activities
Pupils
1. Draw a bar graph the teacher gives, in their notebooks

2. Find the mode of the data
3. Construct and draw a bar graph in their notebooks using data

the teacher writes on the white board

= 7 P/L{/ “e/a/c F?V;S‘Mé{ I}{lﬁlﬁrﬁfl?}mﬁ' I ,/77h
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The revised National Mathematics Curriculum has been developed
following the goals and the targets of the 9 - Year Basic Education Program.
The teachers are expected and required to expose the pupils to the contents and
activities described in the Curriculum. They are also encouraged, as noted in

the Curriculum, "to enrich the contents with relevant materials".

The following Manual for the Mathematics teachers therefore consists of a
didactical guide to each of the 6 themcs that should be taught according to the
Curriculum, including a detailed explanation of how to use the Primary Math
Kit, The Manual is built around the Curriculum, thus‘_making it available to
primary school teachers in a format which renders it easy to implement in the

class room.

The Manual refers to the three main components of the Math Kit, namely
the Teachers Demonstration Set, the Students Set and the Students Training

System, as the basic educational tools around which every lesson can be built.

We hope that the extensive use of the Primary Math Set will enrich the
learning experience of the Primary School pupils at all the levels and
encourage them to improve their achievements, and that the Manual will help

the teachers in using it effectively.

Dr. Philip Slobodsky
The Editor

Pythagoras Educational Technologies

All Rights reserved; no part of this book may be reproduced or transmitted by any
means, clectronic, copicd or otherwise, without the written permission from
Pythagoras cducational technologics Itd



PRIMARY FIVE

THEME: NUMBERS AND NUMERATION

Topic 1: Whole Numbers and Fractions

Objectives:

The pupils should be able to:
il
2.

Count in thousands and millions

Solve quantitative aptitude problems rclated to thousands and
millions

Appreciate counting in Jarge numbers such as in the case of

populations of statcs or countries

_ Give the value of a digit in a whole number or a decimal
. Solve quantitative aptitude problems related to place value
. Appreciate the value of a digit in a whole number or decimal

. Change fractions to decimals, decimals to percentages, and vice-

versa

. Solve quantitative aptitude problems related to percentages
9
10.
11.

Identify prime numbers smaller than 100
State the relationship between fraction and ratio

Solve quantitative aptitude problems related to ratio

ol

“Materials:

52 Open frame vertrcal snck.s' abacus
-_3.:: Boster no. 111-6 :

Demonstratzon closed ﬁ'ame school abacus

____.“7{ 7‘,“’"“"”,/-“‘/._[‘ / I'h /' 7 7 ’,4,
7 7 ....’ W o o W a..:,.... ceresieadc ,‘....‘M{“.,...\............]. ‘/:—.:-::-
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Activities
-- Teacher

1. Using the open-frame school abacus, the tcacher demonstrates
counting in groups of 10, 100, 1000, 10,000, 100,000.

2. Special emphasis' should be placed on the concept of place
valué allowing forming, naming and writing multi-digit

; number§ in a compact decimal form.

3. Using the closed-frame vertical sticks abacus, the tcacher
demonstrates another form of presenting the multi-digit numbers
up to one million.

4. The teacher demonstrates how to represent decimal fractions

' (tenths, hundredths and thousandths) on the extended abacus.

5. The teacher shows how to convert fractions to decimals and vice
versa,

6. Using’ Poster no. III-6, the teacher introduces the concept of
pnme numbers as numbers that cannot bc divided by any

: _ number other than'1 and the number itself. The table in poster

% III-6 shows that any number that is not a prime number can be

- separated into a product of prime numbers.

f }'-_73_,The teacher explams how to determine if a given number is a
: :»:3pr1mc number e try to divide it by the known prime numbers
’ ;. 3§';17, 19,.23, 29, ...). If we cannot divide it

mainder then the number is a prime number.

i
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Activities
Pupils

1. Solve the exercises the teacher gives in their notebooks.

2. Using the pupil's abacus, display the numbers the teacher writes
on the magnetic white board.

3. Write thc numbers the teacher displays on the demonstration
abaci in their notebooks.

4. Writce the prime numbers up to 100 in their notebooks.

5. Complete self-tests using the Test-Board (Test Cards no. IV-1-1,
V-1-1, V-1-2 and V-1-3).

1 YV AL S LY I Y b
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THEME: BASIC OPERATIONS

Topic 1: Addition and Subtraction

i Objectives:

: The pupils should be able to:

1. Add and subtract numbers with 3 or 4 digits

2, Add and subtract fractions and mixed numbers

3. Solve quantitative aptitude problems involving addition
and subtraction of fractions

4. Add and subtract decimals

3. Perform mixed operations of addition and subtraction
of whole numbers

6. Appreciate the nced to carry out operations of addition

and subtraction in everyday activitics

L Demonstranonal clased -frame school abacus
f“‘2 Magnenc whtte board

3 Paster.sj e *111-4 L5, L9, 1110, 1V-8(5) , 1V-8(c), IV-8(a).1V
: -8(e) R

5 Téacher
-4 an III-S thc teacher dcmonstrates how to

~( 1g1t numbcrs

‘”’.”.;Z;;HI.‘LT/T;Z;L"_TgachﬁrzS'Mé’ﬂu s =P
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Activities

: Teacher Gy

2. Special emphasis should be placed on the concepts of place
value, renaming and exchanging digits, when fcquifed, in the
course of "long addition" or "long subtraction".

3. Using poster 1V-8(b), the teacher reviews how to add fractions
with equal denominators, and then, using posters IV-8(c, d, e),
he/she explains how to add and subtract fractions with different
denominators.

4. Using the closed-frame school abacus, the tcacher reviews the
principle of forming the decimal fractional numbers, and shows
the addition of deccimal numbers in (wo ways: by "long

addition", and using an abacus.

Activities
Pupils
1. Solve the excrciscs the teacher gives in their notebooks.

2. Using the pupil's abacus, display the decimal numbers, whole as
well as fractional, that the teacher writcs dn the magnetic white
board.

3. Write the numbers the teacher displays on the demonstration
abacus and their names in words in their notebooks.

4. Complete-a self-test using the Test-Board (Test Cards no 1V-2-1,
IV-2-1-1, IV-2-1-5, IV-2-1-6, IV-2-1-7, IV-2-1-8, V-2-1, V-2-2).

{
{
i
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Topic 2: Multiplication

Objectives:

The pupils should be able to:

1. Multiply a 3-digit number by a 3-digit number

2. Solve quantitative aptitude problems on multiplication

3. Interpret "of" as multiplication when dealing with fractions of
whole numbers

4. Multiply numbers by zero and one

5. Multiply decimals by whole numbers

6. Calculate squares of whole numbers up to 50 and square roots of
perfect squares up to 400

7. Solve quantitative aptitude problems involving squares of numbers

up to 50 and square roots of numbers up to 400

Materials: \», ,

L Magnet:c wh:te board
7 ARo.gt.ers no..1v-4, IV-5, IV-6

Activities -

Teacher ,

1 Usmg posters ..IV 4 and 1 V 3, the tcachcr demonstrates how to

iply -multl-dlglt numbers: by one- dlglt and two-digit

rcvncw thc conccpts of renammg digits,

s when requlred m the course of “long multiplication".

et
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Activities
Teacher

3. Using poster no. IV-5, the teacher reviews the concept of
square, and reviews how to calculate.a square of 2-digit
numbers up to 20.

4. Using poster no. 1V-6, the teacher reviews the concept of square
root, demonstratcs thc Table of Square Roots of perfect
squarcs up to 400, and asks pupils to copy the table to their

notebooks.

Activities
Pupils

1. Solve the exercises the teacher gives and write the solutions in
their notebooks.

2. Copy into their notecbooks the Table of Squares of whole
numbers up to 20 and the Table of Square Roots of perfect
squares up to 400.

3. Complete self-tests using the Test-Board (Test Cards no.
IV-2-9, 1V-2-10, IV-2-11).

£ i LA
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‘Topic 3: Division

Objectives:

The pupils should be able to:

1. Divide numbers by 10 and multiples of 10 up to 90

2. Solve quantitative aptitude problems involving division of
numbers by 10 and multiples of 10 up to 90

3. Divide numbers by 100 and 200

4. Solve quantitative aptitude problems involving division of
numbers by 100 and 200

5. Divide decimals by multiples of 10 up to 90

6. Solve quantitative aptitude problems of decimals

7. Divide decimals by 100 and 200

8. Solve quantitative aptitude problems involving division of
decimals

9. Divide whole numbers by 2-digit numbers

10. Appreciate division as a means of sharing

..,u.__/_/nm.._,.,,é
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: Aéti_\'r_ities ;
i Teacher 4 :
3 The teacher demonstrates how to multiply and d1v1de a number
by 10 on the white board. To do this, we just write. 0 to thc nght i

?' ~ of the number:

2x10=20
5x10=50

Al 12x10=120
to divide a number ending with 0 by 10, we Just remove the K

end 0: ; : ‘ Ha o
20:10=2 )ﬁ( el d
50:10=5ﬂv e

120:10=12 e
4 To dxv:dc a number ending in 0 by a multiple of 10 we ﬁrst

< divide it by 10, and then dmde the result by the remammg
= factor:
80:20=(80:10):2=8: 2=4-
120:30=(120:10): 3—12 3= 4 o
5 To dwlde a number ending in 00 by 100 we ]ust remove tw
zcros ﬁ'om the end of the number o
o . 800:100= 8:@@:
- 12000.: 100 = 120 06
- 63500: 100 635M

[Ty Ay vk
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Activities
: Pupils
1. Copy the examples of long division to their notebooks.

their notebooks.

2. Solve the exercises the teacher gives and write the solutions in

3. Complete a self-test using the Te&r—Board (Test Card 1V-2-12).

|e= 7 e c
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PRIMARY FIVE

THEME: MEASUREMENT 5,

Topic 1: Money

Objectives:

The pupils should be able to:

1. Compare Nigerian units of money with Pounds Sterling,
American dollars and the currency of other Western African
countries

2. Appreciate that currencies differ in value, i.e. N100 are not equal
in value to $100

3. Solve problems pertaining to profit and loss, simple interest,
commission, discount and transactions at the post office, market,
etc.

4. Solve quantitative reasoning problems pertaining to money

|
5. Develop an interest in the correct use and exchange of money in |
1]

various social transactions.

Materials:

1. Demonstrational closed-frame school abacus % &:i'
2 Magnettc white board .

3 Demanstratzon coins and banknotes

IO 2 /’ 7 Ji i t/| 7 i g /o
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-The teacher reviews the concept of profit as the difference

between selhng price and cost price, and introduces the new

'oncept of loss, as the. difference between cost price and

,i'sellmg prlce in the case when the sclling price is less than the
costprice.

The teéchei' explainé why' cost price and selling price are
'expressed in umts of money, but profit and loss - in percents.
"*The teacher wntes a number of examples of profit calculation on

the?magnetzc while board (the examples can be taken from the

‘in the'c

pils' makmg deals (cstabhshmg prices, dlSCOums

12




Activities

Pupils

. Copy the examples and exercises given by the teacher into their

notebooks.

Solve the problems the teacher gives in their notebooks.

. Participate in a shopping game, and write down all the deals in

their notebooks.

Topic 2: Length

Objectives:

The pupils should be able to:

1.

Calculate the perimeter of regular and irrcgular shapes such as a

square, rectangle, trapezium and polygon

. Calculate the circumference of a circle when the radius is given

3. Appreciate the relationship between the radius, the

circumference and ©

. Calculate the circumference of a circle when the diameter is

given

. Understand the relationship between radius and diameter

“Materials:

] g{lér and measuring tape

'._éter no. V-1

77/ Tethet S \anual/s primaty Fise—7 z
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$! '.lUsmg poster 0. V-I thc tcachcr mtroduccs the concept of

Algcbralc formula allowmg the calculation of perimeter and

circur

fcrence when thc 51dcs oof a polygon or the radius of a

' ,;c:rcle are:.known

Activities
Pupils
1. Copy the drawings from Poster V-1 and those that the teacher
has made to their notebooks, calculate the perimeter of each
figure and write the value next to the corresponding picture.
2. Solve the excrcises the teacher has given on the white board, and
write the solutions in their notebooks.

3. Complete a self-test using the Test-Board (Test Card no. V-3-2).

Topic 3: Area

Objectives:

The pupils should be able to:

1. Calculate the area of a right angle triangle

2. Appreciate the relationship between right angle triangles and
rectangles :

...,...,......./: ,L.-»- -u«,--«/ T gJa—.’éh .g.xné M a.fmﬁ ““““ E:-'

atyF,we
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Materials:
1. Poster no. V-2
2. Magnetic white board

Activitics
Teacher s ek
1. Using Poster V-2, the tcacher demonstrates how to calgﬁlafe.ghc:'.'-.':
area of a rectangle (by direct counting of the unit squarés); and g
the difficulty that arises when trying t0'calculate‘ the are_a'- ofa -
right-angle triangle in the same manner. |
2. The teacher stresses that a rectangle can be dmdcd into. two"‘_ 4
equal right-angle trianglcs, so that the area of each trlanglgi 'I

cquals half of the rectangle's area:

Activitics
Pupils
1. Draw and paint a number of squares and rectangles in their ‘
notebooks, and construct a net of unit squares covering each »
drawing.
2. Calculate the arca of the shapes by counting the number of unit !
squares.
3. Calculate the area of the shapes by using the formula S =a x b.
4. Complete self-tests using the Test-Board (Test Card no. V-§-3).

T T

4 Jf_,a../
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Topic 4: Volume

Objectives:
The pupils should be able to:
1. Use cubes to find the volume of a cuboid and cube

2. Use a formula to find the volume of a cuboid

3. Appreciate the difference between a cube and a cuboid

Tcacher

{
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Activities
Pupils
1. Draw, paint, and label all the solids demonstrated by the teacher
in their notebooks
2. Write the solutions to the exercises the teacher gives on the white
board using the formulas for volume

3. Solve the exercises the teacher gives

Topic 5: The Structure of the Earth

Objectives:
The pupils should be able to:
1. Describe the shape of the Earth

2. Compare the volume of a sphere and a cuboid

Materials:

1. Poster no V-6

2. Magnetic white board
3. A globe

Activities
Teacher :
1. Using poster no .V-6, the teacher tells the story of how it was
first discovered that the Earth was round and not flat.
2. The teacher explains the concept of a map, and draws simplified
maps of the classroom, the village or the town and the state on

the magnetic white board.

8y, Teacher'sManual_—Prlm ‘Eiy
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Activities
Pupils
1. Draw and paint the maps and the globe shown in poster V-6 in
their notebooks.

2. Draw a simplified map of their village.

Topic 6: Capacity

Objectives:

The p\ipi]s should be able to:

1. Find the relationship between liters and cubic centimeters

2. Appreciate the use of liter as a unit of capacity and the

relationship between liter and cm’

Materials:

1. Magnetic white board

2. Measuring cups

3. Improvised materials: spoon, bottles, juice boxes, emply

containers

Activities
; SRS Teacher
1. Using empty bottlcs and containers, watcr and the measuring

. cups, the teacher demonstrates the additive property of

" capacity (as an amount of liquid that a container can keep), that

i f’:frneans"thﬁat Wwe can add, subtract, multiply and divide the

. amounts of liquid.

B
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Activities
Teacher e
1. The teacher shows that a container with a 2-liter capaci

contains the same amount of water as in 2 1-liter bottles, orin:

4 0.5-liter bottles.

2. The teacher demonstrates that 1 liter is a rather large unit of*
capacity: the capacity of one spoon or a cup is a»=s'mal‘l‘7‘

fraction of a liter, to measure it we use a more appropnate

unit of capacity: 1 cm?® (cubic centimeter).

3. The teacher shows the relationship between the two i.m_ité: as

long as 1 liter is a capacity of a cube of 10cm x 10cm x 10cm,
we can calculate it: 10x10x10 = 1000; 1 liter = 1000 cm’ Ry :

4. The teacher shows how many liters are in 1 cm’:

1 em® = 1/1000 liter = 0.001 liter

Sebard il e

Activities
Pupils
1. Draw and paint 2 cubes with a capacity of 1 liter and 1 cm’,

respectively.

2. Find the capacitics of the cubes drawn by a teacher on the white
board.

3. Evaluate capacitics of the empty bottles and containers by

comparing with 1 liter of water.

Z 4 /7 /
- e
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Topic 7: Weight

Objectives:

The pupils should be able to:

1. Solve word problems on weight

2. Develop an interest in. the practical application of weight
measurcment in day to day activitics

3. Solve problems on quantitative aptitude involving weight

‘Materials:
1. Demonstration spring scale
2. Poster no. VI-6

3. Improvised materials like coins, stones, fruits, etc.

“Activities

; Teacher

il Using poster no. VI-6, the teacher reviews the units of weight
‘.:.‘ (kg and gram).

Q,{U_sing the demonstration spring scale, the tcacher measures the

" weight of several small objects together and separately, and

~ shows that we can add weights.

coins, rocks, fruits, etc., and then weigh several objects together.

The teacher solves a number of excrcises, involving weight,

77 7 o e o 7
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Activities
Pupils
1. Draw and paint the demonstration spring scale and the process

of weighing objects in their notebooks.

2. Weigh different objects (stones, coins, fruits, etc.) using the
spring scale, and write the results in their notebooks.

3. Solve exercises on addition, subtraction, multiplication and

division of weights, and write the solutions in their notebooks.

Topic 8: Time

Objectives:
The pupils should be able to:

1. Calculate the average speed of a moving object

Materials:
1. Poster no. VI-5
2. Magnetic white board

Activities

Teacher

1. Using poster no. VI-5, the teacher introduces the concept of 3

speed and presents the formula for calculating average speed.

2. The teacher gives examples of speed calculation for a number of

moving objects, like a running man, a bicycle, a car, etc.

, "/',' Tgachens Manua lErlm,L
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Activities
Pupils

~1. Draw and paint the moving objects in their notcbooks and
write the typical speed value for cach one
2. Calculate the speed for given values of distance and time, and
write the results in their notebooks

3. Calculate their average speed coming to and from school

Topic 9: Temperature

Objectives:

The pupils should be able to:

1. Compare the temperature of various object and areas (locations)
in degrees Celsius

2. Appreciate the usefulness of measuring temperature in our daily
life

i‘Maife'rials_:-

fagnetic white board.
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Activities
Teacher

1. The teacher introduces the concept of temperature as a measure
of how hot or cold somecthing is, and introduces the
thermometer.

2. The teacher gives examples of temperatures of different objects,
like a human body, water in a bottle, air in a classroom, etc.

3. The teacher explains what can happen to the objects when their
temperature riscs or falls (water boils when T = 100°C and freezes

when T = 0°C, metal melts at T = 500°C, etc.).

Activities
Pupils

1. Draw and paint hot and cold objects in their notebooks and
write a typical temperature value for each one

2. Mecasure their body temperature and write the results in their

notebooks
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PRIMARY FIVE

THEME: PRACTICAL AND DESCRIPTIVE GEOMETRY

Topic 1: Planar Shapes

Objectives:

The pupils should be able to:

1. Identify parallel and perpendicular lines

2. Appreciate everyday life applications of parallel and
perpendicular lines

3. Solve quantitative aptitude problems pertaining to planar-shapes

4. State some properties of triangles

5. Develop an interest in recognizing and identifying various
equilateral and isosceles triangles in the environment

6. Solve some quantitative aptitude problems related to triangles

7. State properties of a parallelogram, trapezium and rhombus

8. Develop an interest in recognizing various quadrilateral shapes
in homes and schools

9. Solve quantitative aptitude problems related to a parallelogram,

trapezium and rhombus

‘Materials:.

L. Posters no, V-3, V-4, V-5
: 2. Magnetrc whrte board
3 Magneltc 2D Geo parts

4 Demonstrat;onal ruler, .compass and protractor
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Activities
Teacher
1. Using Poster V-3 the teacher demonstrates parallel and
perpendicular lines, and guides the pupils in identifying them.
2. Using Poster V-3, the teacher introduces the concept of
horizontal lines, and asks pupils to identify horizontal lines in
the classroom.

3. Using the demonstrational ruler, the teacher draws several pairs

and are not necessarily horizontal.

4. Using Poster V-3, the teacher introduces the concept of vertical

classroom.

each type of triangle.

6. The teacher introduces a ruler, a compass and a protractor, and
*shows how to use them to identify a given triangle.

7. Using poster -V-5 and the Magnetic 2D Geo parts, the teacher

demonstrates new types of quadrilaterals like a parallelogram,

rectangle, taught in previous years.

of parallel lines, and shows that they can go in any dircction,

lines and guides the pupils in identifying vertical lines in the

5. Using poster V-4 and the Magnetic 2D Geo parts, the teacher .

demonstrates different types of triangles and how to determine

trapezium, rhombus, and compares them with a square and

-
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Activities
Pupils

1. Copy all the drawings the teacher demonstrated and drew on the
white board into the notebooks.

2. Identify the parallel and perpendicular lines in their classroom
and draw them in the notebooks.

3. Construct and draw all the types of triangles in their notebooks
and write their names.

4. Construct and draw the new types of quadrilatcrals in their

notebooks and write their names.

Topic 2: Three-Dimensional Shapes

Objectives:

The pupils should be able to:

1. Construct three-dimensional shapes using nets

2. Develop an interest in constructing cube, cuboid and pyramid
nets

3. Solve quantitative aptitude problems related to cubes, cuboids

and pyramids
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Activities
Teacher
1. Using poster V-11, the teacher demonstrates the pattern '~0_

netting that can be folded to produce a real 3D cube and box

2. The teacher explains why there is only one pattern for a cub,g' :
and 3 different patterns for a box (because all the faces of acube -.';'-_
arc identical, and a box/cuboid has 3 different pairs of faces).

3. Using poster V-12, the tcacher demonstrates the pat‘tcms'o'f"‘.ﬂ‘.,;;

netting that can be folded to produce a real 3D pyrarmd (there o

are two different patterns, and the tcacher will exp]am why)

Activities
Pupils
1. Copy all the drawings the teacher demonstrated and drew on the
white board into their notebooks.
2. Identify cube and cuboid shapes in their classroom and draw

them in the notebooks.

3. Construct and draw the net patterns for the shapes drawn in their

notebooks.
4. Identify the pyramid shapes in their classroom, draw them in

their notebooks and construct their nets.
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Topic 3: Circle

Objectives:
The pupils should be able to:
1. Identify:
- Radius
- Diameter
- Circumference of a circle
2. Appreciate circular shapes at home and school, and their propertics

3. Solve quantitative aptitude problems pertaining to circles

Materials:
1. Posters no. V-1, 1I-3
2. Magnetic white board

3. Demonstrational compass & ruler, pupil's compass

4. Wire or tape

Activities

Teacher

ELs Usmg posters V-1 and /I-3, the teacher demonstrates a circle: its

_dgﬁmtﬁon,_ ‘the main properties and the formula for

 circumference.

2. The teacher identifics circular shapes in the classroom and asks

: ~the pupils to estir-nate‘threir radius and diameter.

':"":’,,__. Tﬁ Hot! zﬁ Mafnu a1 P / ;/’ e : ":/
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Activities
Teacher
3. Using a demonstrational compass and ruler, the teacher draws

several circles on the white board, measures their diameters,
cstimates the circumference using tape or wire, substitutes the
results into the formula for circumference, and tries to validate

it.

Activities
Pupils

1. Copy the circles the tcacher draws on the white board into their
notebooks using the pupil's compass.

2. Mecasure the radii (R) and the (D) diameters of the circles drawn,
and write the results near the relevant drawings.

3. Substitute the values of R to the formula for circumference
and calculate it for each circle. Repeat the calculation using the
values of D.

4. Complete a sclf-test using the Test-Board (Test Card no. V-3-2).
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THEME: ALGEBRAIC PROCESSES

Topic 1: Open Sentences

Objectives:
The pupils should be able to:

1. Find the missing value in open sentences

N

. Use letters to represent boxes in open sentences

W

. Find the missing value that the letters represent

S

. Appreciate that cach box in a mathcmatical statcment represents
a letter that can be found
5. Use a letter to represent the missing numbers in quantitative

aptitude problems and find their values

‘Materials:

£ Paster no. V-7

2 Magnetic white board

Actlvmes
SRR Teacher
ng. poster V-7, the teacher rcviews the concept of

hematical expressions in general, and particularly the form
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Activities
Pupils
1. Copy the contents of poster V-7 into their notebooks.
2. Write down and solve the exercises the teacher gives in their
notebooks.
3. Completc a seclf-test using the Test-Board (Test Card no.
1V-2-14).
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PRIMARY FIVE

THEME: EVERYDAY STATISTICS

i Topic 1: Data Presentation

Objectives:

The pupils should be able to:

1. Prepare a tally of data

2. Draw bar graphs and pictograms of information collccted locally

' 3. Appreciate the representation of data from cvents in daily life
activities :

4. Record the data from experiments in coin tossing and dice
throwing

5. Appreciate various chance events in their daily life activitics

Materials:
1. Poster no. IV-7

Activities
! Teacher
1. Using poster IV-7, the teacher demonstrates different ways of

data presentation: as a story, as a pictogram, as a table, as a bar

graph.

2 Special attention should be placed on the bar graph, namely to
constrilcting a bar graph based on given data, and to rcading

- the given graph.
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Activitics
Pupils
1. Draw a bar graph in their notebooks, according to a story the

teacher tells.
2. Construct and draw a bar graph in their notebooks using data

the tcacher writes on the white board.

Topic 2: Mecasure of Central Tendency

Objectives:

The pupils should be able to:

1. Find the mode of given data

2. Appreciate the concept of mode as applicable in daily life activities
3. Calculate the mean of given data

4. Appreciate the concept of mean of a set of data in daily activities

Materials:

1. Posters no. I1V-7, VI-7

Activities
Teacher
1. Using Poster VI-7, the teacher introduces the concepts of mode

and mean valuc of a given data.
2. The tcacher shows the similaritics and differences between the
two (the mode is the value that happens most frequently, and the

mean is the average of all the values).
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Activities
S Teacher

3. The teacher asks the pupils to gather other types of data (such as
shoe size, height, etc:), complete a table corresponding to the

~ data and construct a bar,graph.

Activities
Pupils
1. Take measurements, as instructed by the teacher, and complete
the data in the table in their notebooks
2. Construct a bar graph according to the table
3. Find the mode of the data and the mcan valuc
4. Complete a self-test (Test Card no. V-6-1)
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PRIMARY SIX

THEME: NUMBERS AND NUMERATION

Topic 1: Whole Numbers and Fractions

Objectives:
The pupils should be able to:

1. Count in millions and billions

2. Write and read up to one million

3. Solve problems involving quantitative reasoning

4. Give the place value and the value of a digit in a given whole
number

. Appreciate the use of place value in counting

. Solve problems of quantitative reasoning with value and place
value

7. Give the value and place value for a digit in a decimal fraction

8. Solve quantitative aptitude problems related to place value

9. Find the LCM of 2-digit whole numbers

10. Appreciate the relevance of LCM to everyday life

11. Find the HCF of 2-digit whole numbers

12. Appreciate the relevance of HCF to everyday life

13. Solve quantitative aptitude problems on LCM and HCF

o\ L

Materials:

1. Demonstrational Closed-frame school Abacus
2. Open-frame Vertical Sticks Abacus

3. Poster no. 11I-6

Activities

7 : Teacher :
1. Using the clbsed-frame school Abacus, the teacher demonstrates
up to 1,000,000,000 (one

billion). When the number of beads reaches 10, move to the

counting in groups of 10, 100, ...

upper wire.
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Activities
Teacher

2. The teacher reviews the concept of place va‘lue"allou.ring
forming, naming and writing multi-digit numbers in compact
decimal form.

3. Using the open-frame vertical sticks abacus, the teacher
demonstrates another way to present the multi-digit numbers, up
to one million.

4. The teacher demonstrates how to represent decimal fractions
(tenths, hundredths and thousandths) on the extended abacus.

S. The teacher uses the table from Poster I1I-6 to explain how to
find the LCM and HCF of two whole numbers: first it is
necessary to decompose each number to primary factors, and
then eitzer to find the common factor and multiply them to find
the HCEF, or to make a product of all the different factors to find
the LCM.

Activities
Pupils

1. Write down all the examples the teacher has written on the white
board in their notebooks.

2. Using the pupil's abacus, form the numbers the teacher has
written on the white board.

3. Write the numbers presented by a teacher on the demonstration
abacus in their notebooks. 4

4. Complete self-tests using the Test-Board (Test Cards no. V-1-1,
V-1-2, VI-1-1, and VI-1-2-1).
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Topic 2: Fractions

Objectives:

The pupils should be able to:

1. Order fractions

2. Appreciate sharing in everyday life

3. Solve problems on quantitative reasoning

4. Express decimals as fractions and vice versa

Materials:
1. Magnetic White Board
2. Magnetic 2D parts

Activitics
Teacher
1. The teacher uses the magnetic 2D parts in order to demonstrate
the relative values of simple fractions, and shows the
relationship between simple and decimal fractions.
2. The teacher solves and writes the exercises from the
Mathematics textbook 6 on the magnetic white board, and asks

pupils to write the solutions in their notebooks.

Activitics
Pupils
1. Write down all the exercises the teacher has written on the white
board in their notebooks.
2. Draw and paint the graphical representations of the basic

fractions shown by the teacher in their notebooks.
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Activities
Pupils
3. Write the numbers the teacher presents on the demonstration
abacus in their notebooks.
4. Complete self-tests using the Test-Board (Test Cards no. VI-2-2,
VI-2-3-1, and VI-2-3)

Topic 3: Demography

Objectives:
The pupils should be able to:

1. Read, write and compare populations of big cities

2. Read and compare population of HIV positives in different
countries

3. Appreciate the use of counting in thousands and millions of
population in demography, epidemiology, etc.

Materials:
1. Magnetic White Board

Activitics
Teacher
1. The teacher guides the pupils to define what population is, and

discusses with them why it is useful to measure population and
the population change over time.
2. The teacher writes the typical populations of villages, towns,
cities and countries on the white board, emphasizing the
- difference in scales.
3. The teacher asks the pupils to give the population of their
: house and class, and then to try and estimate the population of
. their village/town. The teacher wntes down the population of

~ Nigeria, and of its main cities.
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Activities
Teacher
4. The teacher guides the pupils to compare the population data of

HIV positives from different countries of the world. The teacher
guides the pupils to appreciate the importance of studying and
measuring population and population change in the context of

epidemiology.

Activitics
Pupils
1. Write down all the data the teacher has written on the white

board in their notebooks.
2. Write the populations of the major Nigerian cities in their
notebooks.

3. Complete the exercises the teacher gives.

Topic 4: Ratio and Proportion

Objectives:

The pupils should be able to:

Solve problems on ratio

. Appreciate the application of ratio in everyday life

. Solve quantitative reasoning problems involving ratio

. Solve problems on direct proportion

. Appreciate applications of direct proportions in daily life

Solve problems on quantitative reasoning involving direct
proportion

.. Solve problems on inverse proportion

Appreciate that some daily activities are inversely related

Solve problems on quantitative reasoning in inverse proportions
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Materials:

1. Magnetic White Board

| 5. The teacher writes a number of examples of problems involving

Activities
Teacher

1. The teacher revises previous knowledge of ratio, and uses of
ratio, such as in a map.

2. The teacher guides the pupils in solving quantitative aptitude
problems involving ratio, and ratio in populations.

3. The teacher explains how to find the simplest form of a ratio,
and how this is equivalent to reducing fractions.

4. Using examples the teacher introduces the concept of direct
proportion, explaining that when two values vary yet their ratio
remains the same they are proportional. The teacher asks the

pupils to give examples of direct proportion from daily life.

direct proportion on the magnetic white board, and solves them.
6. Using examples the teacher introduces the concept of inverse
proportion, explaining that when one value increases the other
one decreases proportionally. The teacher asks the pupils to give
examples of inverse proportion from daily life.
7. The teacher writes a number of examples of problems involving

. direct proportion on the magnetic white board, and solves them.
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Pupils
1. Write down the examples the tcacher has written on the white

board in their notebooks.

2. Complete the exercises the teacher gives.

3. Complete self-tests using the Test-Board (Test Cards no. III-5-
2 and V-5-1).

Topic 5: Ratio of Family Size and Resources

Objectives:

The pupils should be able to:

1. Find the ratio of family size and resources

2. Appreciate the need to correctly use ratio in relating proportion

of resource to family size

Materials:

1. Magnetic White Board

Activitics
Teacher
1. The teacher guides the pupils in solving ratio problems

pertaining to family resources. The pupils will appreciate the
connection between family size and the resources allocated to
cach family member, i.e. that as the family gets bigger each

member gets less.

Activitics
Pupils
1. Write down the examples the teacher has written on the white

board in their notebooks.

2. Complete the exercises the teacher gives.
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Objectives:
The pupils should be able to:

1. Express two populations in given ratio.

i Materials:
| 1. Magnetic White Board

Activitics
Teacher
1. The teacher guides the pupils in expressing the ratio of two

populations, giving real-world examples such as the ratio

between the populations of two countries or two cities.

Activities
Pupils
1. Write down the examples the teacher has written on the white

board in their notebooks.

2. Complete the exercises the teacher gives.

Topic 7: Ratio of Prevalence of HIV/AIDS

Between Both Sexes, Two States

Objectives:
The pupils should be able to:

1. Express the ratio of the prevalence of HIV/AIDS between the
two sexes in a town or country

2. Appreciate the correct expression of ratios in monitoring the
trend of infection of HIV/AIDS in the different sexes and
among states

3. Solve quantitative aptitude problems on ratio of HIV/AIDS
infection

Materlais. _
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Activitics
Teacher
1. The teacher guides the pupils in solving ratio problems

pertaining to the prevalence of HIV/AIDS in different
populations, mainly comparing females and males.
2. Discuss with the pupils how correct computation of this ratio

can help clearing the epidemic trend.

Activities
Pupils
1. Write down the examples the teacher has written on the white

board in their notebooks.

2. Complete the exercises the teacher gives.

Topic 8: Percentage

Objcctives:
The pupils should be able to:

1. Express one number as a percentage of another
2. Calculate numbers expressed as a percentage of another
3. Express one population as a percentage of another
population
4, Appreciate percentage in representing proportion of related
things such as population and prevalence of HIV/AIDS
5. Solve problems on increased percent
6. Appreciate the need to correctly determine percentage
increase such as in population growth
. Solve problems on percentage decrease
. Solve problems of quantitative aptitude on percentage
decrease

00

Materials:
1. Magnetic White Board
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Activities

Teacher

1. The teacher guides the pupils in expressing numbers as a

percentage of another number.

. The teacher discusses with the pupils applications of percentage

computation in real life and its usefulness when representing
proportion of related things, focusing on the topic of HIV/AIDS

prevalence in the population.

. The teacher introduces the concept of percentage increase, and

guidcs the pupils in solving percentage increase problems using
the formula: Percentage Increcase = Incrcasc X 100

Initial Value

. The teacher repeats the concept of population growth as an

example for the application of percentage increase in real life,

and asks the pupils to give more examples.

. The teacher introduces the concept of percentage decrease, and

guides the pupils in solving percentage decrease problems using
the formula: Percentage Decrease = Decrease X 100

Initial Value

. The teacher discusses with the pupils real life applications of

percentage decrease, such as in the accurate calculation of

discounts.

Activities

Pupils

1. Write down the examples the teacher has written on the white

board in their notebooks.

2. Complete the exercises the teacher gives.

3. Complete a self-test using the Test-Board (Test Card no. V-4-5).
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PRIMARY SIX

THEME: BASIC OPERATIONS

Topic 1: Addition and Subtraction

Objectives:

The pupils should be able to:

1. Add any set of numbers, fractions and decimals

2. Solve problems on subtraction of whole numbers

3. Solve word problems involving addition and subtraction of
whole numbers

4, Develop an interest in addition and subtraction in daily life

Materials:

1. Posters no. I1I-4,111-5, 111-9, 1V -8(b), 1V-8(c), and 1V -8(d)
2. Magnetic White Board

3. Magnetic 2D parts.

Activitics
Teacher
1. Using Posters no. 111-4 and I1I-5, the teacher reviews the
methods of long addition and subtraction of 3-digit numbers,
and demonstrates the methods for any multi-digit numbers.
2. Using Posters no. 11I-9, 1V -8(b), 1V-8(c), and IV -8(d), the
teacher reviews addition of fractions. ;
3. The teacher guides the pupils in solving word problems

involving addition of whole numbers.
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Pupils
1. Write all the examples the teacher writes on the white board in
their notebooks.
2. Complete self-tests using the Test-Board (Test Cards no. IV-2-1,
IV-2-1-1, V-2-1 and V-2-2)

Topic 2: Multiplication

Objectives:

The pupils should be able to:

1. Multiply a 3-digit number by a 3-digit number

2. Appreciate the importance of multiplication and its applications in
daily life

. Solve problems of quantitative aptitude on multiplication

. Multiply decimal by dccimal (to one decimal place)

. Multiply fractions by fraction

. Calculate the square of numbers up to 500

~N o bW

. Calculate the square roots of perfect squares

Materials:
1. Posters no. IV-4, VI-10, IV-5
2. Magnetic White Board

Activities
: Teacher
1. Using Poster no. VI-10 the teacher guides the pupils on
multiplying a fraction by a fraction.
2. Using Poster no. IV-5 the teacher revises the calculation of
squares of numbers: the teacher repeats to the pupils that in

order to caIculate lhe square the numbcr s multmhed bv 1tself

R
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3. Using Poster IV-6 the teacher repeats to the pupils that a square
root of a number is a number that multiplied by itself yields the
first number. :

4. The teacher guides the pupils, using examples written on the
white board, how to compute square roots of perfect squares
using the factorization method, for example:

To find the root of 225 we first break it into its prime factors-
5 225

5 45
3 9
3 1

5. 1f the factors can be divided into two even groups (3*5)(3*5)
then the multiplication of the factors in each group gives us the

square root (3*5 = 15).

Activitics
Pupils
1. Write all the examples the teacher writes on the white board in
their notebooks.
2. Solve the exercises the teacher gives in their notebooks.
3. Complete self-test using the Test-Board (Test Cards no. 1V-2-9
1V-2-10, IV-2-11, VI-2-3, and VI-2-3-1).

Topic 3: Division

Objectives:

The pupils should be able to:

1. Divide whole numbers and decimals by 2-digit and 3 digit
numbers

2. Appreciate the importance of division in daily life
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2. Magnesic White Boarq //J

Activitics

1. Usin " Teacher
& Poster no. 1V-9 the teacher revises division of a 3-digit

nNumbe P :
by a 1-digit number., Then the teacher guides the puplls,

WTiti ;
ng examples on the white board, how to extend this process

and perform the division of a 3-digit number by a 2 and 3 digit
numbers,

Activitics

1 : Pupils
- Write down the examples the teacher has written on the white

board in their notebooks.

2. Complete the exercises the teacher gives.

Topic 4: Indices (Power)

Objectives:
The pupils should be able to:

1. Write in numbers index form (where the power does not exceed 5)

2. Solve problems involving powers
3. Appreciate the need to write numbers in index form
4. Complete exercises on quantitative reasoning involving indices

Materials:
1. Magnetic White Board.
= %

Activities
Teacher

1. The teacher gives examples of multiplication problems in which

a number is multiplied by itself and introduces the index

notation form of powers.
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Activitics
Teacher
2. The teacher guides the. pupils using examples written on the

white board in factoring numbers and writing them in index
form (36=2%2%3*3 = 2/2%*3/2 48=0*2*2*2*3=2/4*3),
3. The teacher guides the pupils in solving problems involving

index notation.

Activitics
Pupils
1. Write all the examples the teacher writes on the white board in
their notcbooks.

2. Complete a self-test using the 7est-Board (Test Card no VI-2-4).

Topic 5: Ratio and Percentage

Objectives:

The pupils should be able to:

1. Solve problems on ratio

. Express a number as a percentage of another number
. Solve problems on profit and loss percent

Appreciate the implication of profit and loss in business
Complete exercises on quantitative aptitude on ratio, percentage,
profit, and loss

ubs woN

Materials:

1. Magnetic White Board

Activities
Teacher
1. The teacher guides the pupils in solving problems involving

ratio.




Teacher
2. The teacher explains how to express a number as a percentage of

another number (e.g. what percentage of 4 s 2?7
2/4 *100 = 50%).

3. The teacher reviews the concept of profit and loss as the
difference between selling price and cost price.

4, The teacher writes a number of examples of profit and loss
calculation on the magnetic white board, and solves them step-
by-step: first calculating the profit in units of money, and then as

a ratio and percent.

Activitics

Activitics
Pupils
1. Write down the examples the teacher has written on the white
board in their notebooks.
2. Complete the exercises the teacher gives.
3. Complete self-tests using the Test-Board (Test cards no. V-4-3

and V-4-4).

Topic 6: Ratio and Population Issucs

Objectives:
The pupils should be able to:

individual citizen in a year
2. Express the number of children per family in ratio format
3

sets of population as a ratio of one to another
4. Appreciate the application of ratio in population issues
5. Solve quantitative reasoning problems on population issues

1. Find the amount of money allocated for the health care of an

. Express the measure of fertility, morbidity and mortality of two
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1. Magnetic White Board

Activitics
Teacher :
1. The teacher guides the pupils in applying their knowledge of

ratio in cxpressing population issues such as the annual
allocation per citizen of hecalth care budget, thc number of
children per family, and mecasures of fertility, morbidity and
mortality

2. The teacher guides the pupils solving quantitative reasoning
problems pertaining to population ratio issues, giving examples

from daily life.

Activitics
Pupils
1. Write down the examples the teacher has written on the white

board in their notebooks.

2. Complete the exercises the teacher gives.

Topic 7: Order of Operations

Objectives:

The pupils should be able to:

1. Work with the basic operations in the right order

2. Appreciate the order of operations in solving life problems
3. Solve quantitative aptitude problems involving BODMAS

Materials:
1. Magnetic White Board
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PRIMARY SIX

THEME: MEASUREMENT
Topic 1: Money

(a) Population and Economic Consequences

Objectives:

The pupils should be able to:

1. Solve problems on taxes and rates
2. Solve problems involving buying and sclling of shares and
dividends
3. Calculate interest for shares and dividends
4. Solve problems on quantitative aptitude based on taxes and
rates as well selling shares and dividends
Materials:
1. Magnetic White Board
Activities
Teacher
1. The teacher introduces basic economical concepts, for cxample:

2.

Tax: A fee charged by the government, for example, on an

income or activity.

Rate:  The proportion of interest on a sum of money
Shares: A certificate representing one unit of ownership in a

corporation, mutual fund, or limited partnership.

Dividend: A payment given to a company's shareholders
The teacher discuscs with the pupils the rcasons for having taxcs

which are an important source of public revenue.

Sl
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Activitics
Teacher
3. The teacher discuses with the pupils on the buying and selling of

shares, and the role they play in economy.
4. The teacher solves problems on quantitative aptitude based on

taxes. rates. shares and dividends.

Activitics
Pupils
1. Write down the examples the teacher has written on the white

board in their notebooks.

2. Complete the exercises the teacher gives.

(b) Conversion of Currencics

Objectives:
The pupils should be able to:

1. Usc a ready reckoner

2. Use a calculator to convert from one currency to another

3. Appreciate the use of a ready reckoner and calculator for the
conversion of currencies

4. Solve problems on quantitative aptitude based on converting
from one currency to another

Materials:
1. Magnetic White Board

2. A ready reckoner for currency conversion

Activitics
Teacher
1. The teacher discusses with the pupils real life situations in

which we need to convert currency, emphasizing the importance
of knowing the exchange rate, and of the accuracy of the

calculation.
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Activitics
; : Teacher
2. The teacher explains how to use a ready reckoner for the
conversion of currencies.
3. The teacher guides the pupils in solving problems of currency
conversion, using the ready reckoner and a calculator. In order
to value the role of the calculator in these computations, the

teacher asks the pupils to try and solve the conversion problems

without the use of a calculator.

Activities
Pupils
1. Write down the examples the teacher has written on the white

board in their notebooks.

2. Complete the exercises the teacher gives.

Topic 2: Length

Objectives:

The pupils should be able to:

1. Use the Pythagorean rule to find the unknown length of a right
angled triangle

2. Solve quantitative aptitude problems involving the
Pythagorean rule

Materials:
1. Poster No. VI-1
2. Magnetic White Board.
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Activitics
Teacher
1. Using poster VI-1, the teacher guides the pupils in identifying

the hypotenuse, opposite and adjacent sides of a right-angle
triangle. The teacher asks the pupils to find the number of the
unit squares in the squares constructed on the triangle sides, and
compare that of the hypotenuse to the sum of the other two.

2. Using the poster the teacher presents the Pythagoras rule
(a®+b*=c?, where c is the hypotenuse).

3. The teacher guides the pupils in solving problems using the

Pythagoras rule.

Activitics
Pupils
1. Write down the examples the teacher has written on the white

board in their notebooks.
2. Complete the exercises the teacher gives.

3. Complete a self-test using the Test-Board (Test card no. VI-3-2).

Topic 3: Perimeter

Objectives:

The pupils should be able to:
1. Discover that different rectangles with the same area have
different perimeters

Materials:

1. Poster no. VI-2

2. Magnetic White Board
3. Magnetic 2D parts

TR 7
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1. Using Poster no. VI-2 the teacher demonstrates how rectangles
with the same area may have different perimeters, while

rectangles with the same perimeter may have a different arca.

Activities
Pupils
1. Write down the examples the teacher has written on the white

board in their notebooks.
2. Complete the exercises the teacher gives.

3. Complete a self-test using the Test-Board (Test card no. V-3-2).

Topic 4: Arca

Objectives:

The pupils should be able to:

1. Calculate the areas of a figure that can be divided into rectangles
and/or triangles

2. Calculate land areas in hectares

Materials:
1. Poster No. VI-3
2. Magnetic White Board

Activities

’

i Teacher
1. Using poster no. VI-3, the teacher guides the pupils in

calculating the area of a figure that can be divided into
rectangles and triangles. ‘

2. The teacher explains that land areas can be measured in hectares
(1 hectare = 10,000m?), and guides the pupils in solving

problems pertaining to land areas.
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board in their notebooks.

2. Complete the exercises the teacher gives on the calculation of
the area of figures that can be divided into rectangles and
squares.

3. Complete the exercises the teacher gives on finding land areas,
and converting areas in square meters to hectares.

4. Complete a self-test using the Test-Board (Test card nc. VI-3-1).

Topic S: Yolume

Objectives:

The pupils should be able to:

1. Calculate the volume of prisms, cylinders and spheres

2. Solve quantitative aptitude problems on the volume of prisms,
cylinders and spheres

Materials:
1. Poster no. VI-4
2. Magnetic White Board

Activitics _
Teacher
1. Using Poster no. VI-4, the teacher presents the formulae of the

volumes of a prism, cylinder and sphere.
2. The teacher guides the pupils in solving quantitative aptitude

problems involving volumes of prisms, cylinders and spheres.

Activitics
Pupils
1. Write down the examples the teacher has written on the white

board in their notebooks.

2. Complete the excrcises the teacher gives.
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1. Write down the examples the teacher has written on the white

board in their notcbooks.

2. Complete the excrciscs the teacher gives.

Topic 8: Time

Objectives:

The pupils should be able to:

1. Tell time in seconds and minutes

2. Solve quantitative aptitude problems on time

3. Read timetables of journeys, especially for trains and airplancs

4. Appreciate the need for accurate measurement of time in real life

Matcrials:

1. Poster no. I1I-3, Pupils' clock

2. Magnetic White Board

3. Instruments for time measurement such as a hand-watch and a
stop-watch.

4. A train or airplane time-table.

Activities
Teacher

1. Using Poster no. I11-3 and the pupils' clock, the teacher repeats
the principles of telling time. The teacher discusses also the
hand that points to the seconds, demonstrating it using a hand
watch or a stop watch.

2. T;le teacher asks the students to timc themselves while
performing various activities such as encircling the classroom
and school, or solving a set of math problems. The teacher

summarizes the pupils' measurements on the white-board.
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Activities
Teacher
3. The teacher guides the pupils in solving quantitative aptitude

problems involving time.
4. The teacher presents a train or an airplane time-table, explains
how it is used, and asks the pupils to estimate the time it takes to

get to a certain destination.

Activitics
Pupils
1. Write down their time measurements in their notebooks.

2. Complete the exercises the teacher gives.

Topic 9: Time Athletics

Objcctives:
The pupils should be able to:
1. Estimate time to complete races

2. Appreciate the use of mathematics in everyday life

Materials:
1. Magnetic White Board

Activitics
Teacher ‘
1. The teacher presents the class with the records of the 100 meters

run, for men and women, over the years. The teacher asks the
students to try and estimate, using these data, the records for
200m, 400m, and 800m. The teacher then presents the actual

data — were their estimates accurate?
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Teacher
2. The teacher presents the results table of a typical 100m run:

what is the difference between the first and the second place?
And the first and the last place?

3. The teacher asks the pupils to estimate the time it will take a
typical boy and girl from their class to run 100 meters, and then

to measure their time.

Activities
Pupils
1. Write down the data the teacher has written on the white board

in their notebooks.
2. Write down their time estimation versus their actual

measurements in their notebooks.

Topic 10: Speed

Objectives:
The pupils should be able to:
1. Solve problems on speed

2. Solve quantitative aptitude problems on time and speed

Materials:
1. Poster no. VI-5
2. Magnetic White Board

Activities
Teacher
1. The teacher introduces the concepts of spced, steady speed and

average speed, and discusses with the pupils how can speed be

calculated.
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Activities

2.

Teacher
Using poster no. VI-5 the teacher defines speed as the ratio

between the distance covered and time, explains the units in

which it is expressed. The teacher gives examples for the speed

of objects from daily life, and asks the pupils to give examples

of situations in which it is important to be able to perform speed

computations.

. The teacher asks the pupils to use the time measurements from

the previous time lessons to compute the speed of the train,
airplanc, of the running spced of the profcssional athletes and
class pupils. :

The teacher guides the pupils in solving quantitative aptitude

problems involving speed.

Activities

1%

2.

Pupils
Write down the examples the teacher has written on the white

board in their notebooks.

Complete the exercises the teacher gives.

Topic 1: Open Sentences

Objectives:

The pupils should be able to:

1. Solve problems expressed as open sentences
2. Interpret word problems as open sentences and solve them
3. Solve related problems on quantitative aptitude
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Materials:
1. Poster no. V-7
2. Magnetic White Board

Activitics
Teacher
1. Using poster no. V-7 the teacher revises the topic of open

sentences, guiding the pupils in solving more complicated
problems, which include three or more arithmetic operations.

2. Guides the pupils in expressing word: problems as open
sentences, for example: there are 80 oranges divided cqually
between 4 baskets. How many oranges does cach basket
contain?

X+X+X+X=80
4X=80
X=80/4=20

Activities
Pupils
1. Write all the examples the teacher writes on the white board in
their notebooks.
2. Complete a self-test using the Test-Board
(Test Card no. VI-4-1).
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PRIMARY SIX

THEME: GEOMETRY AND MEASUREMENT

Topic 1: Angles

Objcctives:

The pupils should be able to:
1. Measure angles in degrees
2. Measure angles in a plane

Materials:

1. Posters no. IV-2, V-3

2. Demonstrational Ruler, Protractor
3. Magnetic White Board

4. Improvised materials: interesting images of daily-life objects

Activitics
Teacher
1. The teacher explains that angles are measured in degrees (a

circle divided into 360). The teacher demonstrates, using the
demonstrational protractor, how it is used to measure angles.

2. Using poster no. 1V-2 the teacher reviews the different types of
angles. |

3. Using poster no. V-3 the teacher reviews the definition of
parallel and perpendicular lines, and asks the pupils how they
relate to angles (i.e. the angle between perpendicular lines is

90°, the angles between a line crossing two parallel lines are

equal).
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Activities
Teacher
4. The teacher asks the pupils to indicate edges, vertices and
surfaces of 3-D shapes. The teacher and asks the pupils to
measure the angles of the shapes and find parallcl and
perpendicular lines in them.
5. The teacher presents pictures of daily-life objects and

encourages the pupils to find parallel lines, perpendicular lines,

and the different types of angles in them.

Activities
Pupils
1. Draw the examples the teacher has written on the white board in

their notebooks.

2. Complete the exercises the teacher gives.

Topic 2: Height and Distances

Objectives:

The pupils should be able to:
1. Measure heights of human beings, building, trees and distance
2. Appreciate the heights and distances of things in the environment

Materials:

1. Poster no. 1I-7

2. Demonstrational Ruler, meter rule

3. Magnetic White Board.

4. Measurement instruments from their environment: tapes, a click-

wheel
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Activities
Teacher

1. Using poster no. /I-7 the tcacher reviews the units we use to
measure length and distance.

2. The teacher asks the pupils to measure heights and distances in
their environment, using a meter rule, a tape, or a click-wheel:
their height, the dimensions of their classroom, the size of the
school yard, etc. The teacher will summarize the measurements

on the White Boaid.

Activitics
Pupils
1. Write down the cxamples the teacher has written on the white

board in their notebooks.
2. Write down the measurements they make in their notebooks,
with an explanation on how they were taken.

3. Complete the excrcises the teacher gives.

Topic 3: Polygon

Objcctives:

The pupils should be able to:

1. Solve more difficult problems on two-dimensional and three-
dimensional shapes

2. Appreciate two- and three-dimensional figures in the
environment

Materials:
1. Posters no. V-1, V-4, V-5, V-8 2
2. Demonstrational Ruler, 2D Magnetic shapes, 3D Geo shapes

3. Magnetic White Board
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Activities
Teacher
1. Using the posters, the 2D magnetic shapes and the 3D Geo

shapes, the teacher reviews the features of different 2D and 3D
shapes (such as a square, rectangle, rhombus etc).

2. The teacher encourages the pupils to identify shapes in their
surrounding environment.

3. The teacher guides the pupils in solving more difficult problems

involving shapes.

Activities
Pupils
1. Write down the examples the teacher has written on the white

board in their notebooks.

2. Complete the exercises the teacher gives.

Topic 4: Scale Drawing

Objectives:

The pupils should be able to:

1. Draw plans according to a given scale ;

2. Develop an interest in converting length and distances of objects to
any scale

Materials:
1. Magnetic White Board

2. Demonstrational ruler

Activities
Teacher
1. The teacher guides the pupils in converting the measurements

they have taken during the height and distance lessons and

convert them accurately using a certain scale.
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Activitics
Teacher
2. The teacher takes the pupils out to make measurements of their

surrounding (their school and nearby streets and farms). The
tcacher asks the pupils to use their measurements to prepare an

accurately scaled map of their school and school area.

Activitics
Pupils
1. Make the computations the teacher has required in their

notebooks.
2. Complete an accurately scaled map of their school and home

area.

Topic 5: Planar Figures

Objectives:

The pupils should be able to:

1. Identify the basic properties of a rectangle and a square

2. Discover and appreciate various square and rectangular
objects in their environments

Objectives:
The pupils should be able to:
1. Review the basic propertics of:
i. Isosceles
ii. Equilateral
iii. Right-angle

iv.  Scalene triangles

2. Review basic properties of a circle.
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Materials:
1. Posters no. V-1, I-1, 1I-1, 1I-2, V-2, V-4, II-3
2. Demonstrational Ruler, Protractor

3. Magnetic White Board

Activities
Teacher
1. Using posters no. V-1, V-2, I-1, IlI-1, and 1I-2, the tcacher

reviews the features of rectangles and squares.

2. Using poster no. V-4 the teacher reviews the features of a
triangle, and different types of triangles — Isosceles, Equilateral
and Right-angle. The teacher introduces the Scalene triangle — in
which all 3 sides are unequal.

3. Using poster no. II-3 the teacher revicws the propertics of a
circle.

4. Guide the pupils in solving quantitative reasoning problems

involving planar shapes.

Activities
Pupils
1. Write down the examples the teacher has written on the white

board in their notebooks.

2. Complete the exercises the teacher gives.

3. Complete self-tests using the Test-Board (Test cards no. V-3-3
and VI-5-1).

/

/

7

7
£

Lo
s

RS R I T A AR
Zz-Teachers Manial = Primary-Six "7 7
£t A it 4 ‘. ‘.

/

L.t Lok

36




PRIMARY SIX

THEME: EVERYDAY STATISTICS

Topic 1: Population

Objectives:

1. The pupils should be able to:

2. Interpret pictograms and bar graphs

3. State the meaning of population

4. Appreciate the usc of pictograms and bar graphs in representing
population of people or data

Materials:

1. Poster No. VI-8

2. Magnetic White Board
3. Magnetic 2D parts

Activitics
Teacher
1. The teacher discusses with the pupils the meaning of the term

population, as a collection of human-beings or organisms, and
how it is used in different scientific disciplines such as
sociology, biology and statistics.

2. The teacher uses poster no. VI-8 to demonstrate the features of a
bar-graph.

3. The teacher guides the pupils, step-by-step, in creating a bar

graph based on data the teacher gives based on daily life issues.

Activitics 3
Pupils
1. Copy the bar graph depicted in the poster VI-8.

2. Create a bar graph based on the data given by the teacher.

7
.

37

O



Topic 2: Measure of Central Tendency

Objectives:
The pupils should be able to:

1. Find the mode of data

2. Appreciate the usc of the modc in analyzing population of pcople
or data in daily lifc

3. Calculate the mean of given data

4. Appreciate the use of the mean in analyzing population of people
or data in cveryday life

Matcrials:
1. Poster no. VI-7
2. Magnetic White Board

Activitics
Teacher
1. Using Poster no. VI-7 the teacher introduces the concepts of

mean and mode of the data.

2. 'f'hc teacher asks the pupils to find the mean and mode of certain
data scts.

3. The teacher discusses with the pupils the importance of thesc

concepts when analyzing data.

Activitics
Pupils
1. Copy the example given in poster VI-7.

2. Write down the cxamples the tcacher has written on the white
board in their notcbooks.

3. Complete the tasks the teacher gives.

4. Complete a sclf-test using the Test-Board (Test card no.VI-6-1).
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Topic 3: Data Collection and Represcntation

Objcctives:
The pupils should be able to:

1. Prepare bar graphs of data from cxperiments
2. Appreciate and cnjoy collecling information by carrying out an
cxperiment, collccting data and making accuratc mcasurcments.

Matcerials:

1. Magnetic White Board

Activitics
Teacher
1. The tcacher guides the pupils in collecting data from various sourccs and

analyzing it:

e The pupils will conduct scveral cxperiments such as tossing a coin and
lossing a dice.

e They will collect scts of data from their environment, such as thc number
of rainy days in a certain month, the number of farm animals of diffcrent
types in their region, the height of pupils in their class, as wcll as lower
and higher classcs in their school, and other rclevant population features
in their environment.

e Thc pupils will then summarizc their data in bar graphs, find thc mcan
and the mode, and try to draw conclusions from it.

o Note: this activity should be done in groups, such that cach group is

assigned a different topic of investigation.

Activities
Pupils
1. Document their results and observations in their notcbooks.

2. Completc a group rcport with their data, graphs, .analysis and
conclusions. -
3. Each group should present its findings to thc class in a

structurcd and clcar manner.
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Training and Asscssment Kit

Math Test Board

The Teacher's Manual specifies for cach lesson which Test Cards
are to be used to ensure that the pupils have understood the

material and are ready for next year.

Only frequent use of the Test-Board, which provides both

extensive practice and positive feedback, can ensure the desirable
level of pupils' knowledge. The pupils should pass all these Test-
Cards, and pupils that fail to do so, should be encouraged to revise

the learned material and try again.

To allow the teacher easy location of the required card, the
following manual specifics all Test-Cards for the years 1 to 6 of

the Primary Curriculum included in the Math-Pack:

Before Initial Use @

Please Read The Instructions In The User Manual

All Rights reserved; no part of this book may be reproduced or transmitted by any means,
electronic, copied or otherwise, without the written permission from Pythagoras
educational technolagies ltd
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80 101 . - 4 bananas

2 bananas | 3 bananas i

14 15 16 15 16 {

7bananas | 8 bananas | 9 bananas | 3 bananas 1 8 .
Sbananas | 1banana | §bananas | 2 bananas i
i

18 19 20 7 12 19 20 {

Gbananas | 9 bananas | 9 bananas | 4 bananas 0 9 % 3 o }’
1banana | 1banana | 0bananas | 4 bananas 2% i
- ] i
.‘ O \

= sl "M L] =




Questions

ADNSWEIS |
02 03 o :
8 7 2 17 ]
05 06 o7 08 !
0 4 12 13 !
|
09 10 11 12 |
14 1 16 5 4

13 14 15 16
6 3 15 10 |

17 18 19 20

18 19 9 1 £

I

COrvcetA

04
34
08
24
12
28
|
16 {
23 GO
1
20 ]
37 £ N |
C\_‘?Pyi'h:lgnlas |
Voduen n e a el

G <3
26,
O

&%

c_;a
%

@
XE

()
3

=
=

&)
® |®
9,

@3 EAE
®

3
.§
9?
@

e

DR

|33
®
83




01

Ok+12kaSk | 2ke10n+ 5K | Skei0kaSk

05 06 a7 08

Sk+2Zk+Ih | Ake25kaSk | Ike2dka0k | Tke18keSk

09 10 n 12

Ske24K Skettk 10k+2% Sk+32k

T s % ; : @
Bke 13k The 3Tk 14+ 28% : £ Press\'nere

18 19

Ika2k413k | She24medi | The26ke5k [Tue1Oke20k BN

Whole

WO
circle halves of of a

aclrcle clecle

405 o7 08
2quartors | 4 quariers 2 halves
@4)of | @apor | Whole | oiayarq
rectangle
109 10 1 12 Bl
1 H.‘u'(m) 2 halves Hall ¥ Prass here
ol a

reclangle
acircla a clrcla o

Whole

langle {2rR)ola | {2)ofa

triangle triangle
14 15 16
One half | Quarler |4 quarters
of a ofa ofa
L bnanks) square square
18 19 20
Zhalves | One half 174
"Z:g;u ofa ofa ofa
cube cube

rectangle

Questions
o1 02 03

hund
Savanty two Ono hundred |One hundred

n a
seventeen | sixty ning

05 06 07 L i ‘
One hundred | One hundred \
and on: and =
Aty thes forty two

10 "
One hundred
and
forty nine

15

One hundred
nd

saventy four

19
Ona hundred
an
fifty soven




ANSWers

02 03 04

Questions

27 14 46 P, |

Answors
02 0 o4 GO
44 18 19 i
06 o7 08
N 50 27
10 n 12
10 Al 13
14 15 16
8 6 3
18 19 20
17 20 9 5 &

Tave avay 13
fromi 31

07

Out ot 37
Frdtte | ihad 23 rats,
Eferynce and ste 15, ":’;’:; 4
betwran Howmany | W0 ey
N 17 e et are gt
10 1"
Find tha Find the Find the 1hed 32 nuts, 5
sum ol diterence eatwrance and ate 3. 5 >
2 betwwen betesan Hew mary 8 22 6 35
I3 and 23 Tiand 17 e IRy
13 14 15 18
Outof 33

puphs,




L. lQuestions!
deded
34343+343¢3
545
24202424242
T+7+7
10+¢10+10 10
Gab+6+646
B+B+8
343434343
7xi0
7x9
dx7
5x0
Ixt
§xz4
6x5
10x 10
Tz5
How many 1093 do 4 cows hava?

How mary fingers @0 8 pupi's have?

Writs In numbers;

Wit In numbani® Sew

Weitg in numberz: T

=7
S0k 2 9% ¢ 5= ?
S 4306+ 15x=7
HI+810sH1a7
BT =35 N13=7
NZL A NT +N1En ?

D

 Press here




Questions
What Is the first day of the weok?

What Iy the second day of the woek?

What Is the third day of the week?

What Is the fourth day of tha week?

Saturday

Fifth

What is the fifth day of the wook?

What Is the sixth day of tho weok?

What Is the seventh day of the weok?

How many days a weok do wo go to school?

06

5 days.

or

4 wooks

365

How many days are thore in n week?

How many weoks are In a month?

How many days are In a month?

How many days are thero in a yoar 7

n

Thursday

60

How many seconds aro thare In a minutn?

‘What day of the week ts Sunday?

What day of tha wock is Mondny?

Whai day of 1he woek is Tues day?

What day of the woek Is Wednesday?

What coy of the woek b Thursday?

What day of the week is Friday?

What day of the week is Saturday?

o

1
i
|
|

R RN T B

S

o1 03 04
Find 172 | Find 112 | Find 2 | Find 112
of 10 of 14 of4 of 6
05 06 o7 08
Find 172 | Find 4/2 | Find 174 | Find 116
of12 | ot16 of 4 of 8
09 10 1 12
Find 1/4 | Find 4/4 | Find 1/4 | Find 1/4
ol12 | of18 of 20 ol 24
9 14 15 16 it}
Find 3/4 | Find 3/4 | Find 34 | Find 34 :3
of 8 of 12 of 16 of 20 3
7 18 19 7 7 e 9 E3 ;
Find 3/4 | Find 2/4 | Find 2/4 | Find 214 113333 (LI i
of 24 of8 of16 | of20 t+-+ AL 11 otas
4 S bl
8 0 P& 4 0




Questions:

Write in numerals:

Two hundred and seventy one

Five hundred and seventean
Elght hundred and sixty nino
Two hundred
Nine hundrod and nine
QOna thousand

What Is the number?
1 hundred 3 lena and 8 units
3 hundreds § tens and 1 unit
€ hundreds 8 tons and 9 units
4 hundreds 0 tons and 0 units
1 hundrad 4 tans and 2 units
7 hundreds % tens nnd 0 units

What number Is missing?
721 12 13 __ 725
630 640 850 ___ 870

325 425 | __ TS
890 635 30 ___ 870
450 400 350 ___ 250
835 735 815 __ 435
14 218 210 ___ 222

310 2%

9-1 7 442

0s ) o7 08 ‘os o6 o7 )
1543 5.9 50-19 0.9 2 12 16 1
<> m <>m™ <rm <rm t < < » >
25-2 25423 15424 17435 : 2 14 1 0]

09 10 1] 12 09 10 1" 12
589 2840 18419 5x6 I 30 [1] a 1]
<rm <>m <>w <rm > > > -
18431 6x6 723 7x4 i 28 70 a n

13 14 15 16 | 14 15 16
4x) 4x4 1443 142 5 1" 12 n (]
<rm <> m <>m <rm > - > >
2x7 2xT 1x8 2x8 2 12 21 90

Questions

Test

Boardi

@

Press here

GO

o)

Press hero
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Presz here

i
|

i‘
]

f
F
|

3

D
2
3
~

o

B
%r 15 16 Bra
17 3 8
i 19 20
5 20 19 2




2,11,22

10
2,4,8,16

14

2,35,
10,15,

s,
3

2,3,4,6,
8,12, 24
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01

Find 113 | Find 1/4 | Find 314 | Find 115
of9 of 16 of 8 of 10

05 06 07 08

05 06 o7 08

Find 3/5 | Find 17 | Find 113 | Find 5/6 18 W7 14 10 |

of 25 of 7 of 15 of 12 )
09 10 1 12 03 10 1 12

Find 1/3 | Find 1/6 | Find 1/5 | Find 113 16 1 5 2 {

of 36 of 120 of 55 of39 ‘1

13 14 15 16 [E] 14 15 16 |

Find 1/3 | Find 1/2 | Find 1/4 | Find 1/3 7 1 [ 19 1

ol 54 of 34 ol 56 of 21 |

7 ® 19 20 7 10 19 ) {

Find 1/2 | Find 13 | Find 1/3 | Find 13

ol 57

ARas
ANSWE

02 03

Find §/6 | Find 4/6 | Find 3/6 | Find 1/6

12 5 15 6 Y {
of 6 of 12 of 12 of 12
s 06 o7 08 05 05 o7 08 -‘
Find 2/5 | Find 1/3 | Find 2/3 | Find /6 17 8 4 1% ]
of 10 of 21 of 15 of 18 i
09 10 " 12 09 0 1 12

Find 2/3 | Find 2/3 | Find 1/2 | Find 3/5
ol 13 of 33 of 38 ol15

13 14 15 16
Find &/5 | Find 2/3 | Find 1/3 | Find 5'6
of20 | of21 of9 of 24
17 18 19 20

Find 4/6 | Find 12 | Find 2/3 | Find 5/
of 36 of34 ol27 of 30

14



Writo In numerals:
1. Five thousand three hundred and seventy-two
2. One mifion 1wo hundred thousand and seventoen
3. Elght hundrad sixty nina thousand and forty
4. Two hundred and fitty six thousand and eighty one
5. Nine hundred and four thousand and two hundred
€. One million sbxty three thousand and ninaty seven

What is the number?
G thousands. 4 hundreds, Jlons, 3 units
3 thous wids, O lnmdrds, 0 tens, 8 it
2 hundrds, 3 thousands. 1 milion, 3 was, 9 unity
10, 4 hundreds, 0 tens. 9 mmits, § thous andts, 2 mifion
1", & thousands, § handrads, 1ten. § units
12, ¢ mitions, 2 thousands. 7 hundrods, Stens. 0 ity
Write as one number:
5000470030 1
20,000 4 2.060 + €0+ 60 ¢ &
300,000 ¢ 43,000 + 1,000 + 6004 503 9
1.000,060 + 300,000 + 50,000 + 2,000 + 300 + 40
5000095045
1,000,000 + 300000+ 1000430+ 6

Pra ss{ve re




1.
2.

3

Questions
Find the total number of:

Tingers on the hands of 4 boys
Teanalls on & feet

: Oranges In 7 basken, 83ch Baskol conlalng S crangns

Sk colny i W)
Sk coms In NT

6. Sogynonts in 15 nmngns, eazh arangn coning 5 rogments|

How many weeks are there In:
21 aayn
7
€ doys
A3y
42 dzy9
4G daps

How many minules are Chers In:
2houns
3 houry
16 hours,
7 haurs

How many seconds are thera In:
3 minaios
4 minutes
9 minutey
© mlnnitos

7 240 9
06 or 08
3 360 300
10 1" 12
40 15 3
13 " 15 16
60 180 ] 540
17 18 19 20
8 120 5

s o,-...n_y..

C__ l’h om:

S .,x'.’]

217,34

8002 - 1008 | 3584 - 1116¢ | 4846 - 3184

IV-25151: Subtract the Following Numbers

16

Press hare



6.

Pres; here

Sl bl et S i

SR

3164

348 ¢

3564 + 1116 |4

f

0

Questions

B 2317 + 324 | 8092 + 1008

GO

15

16

18

o7

17

135

16

1%

17

10

12

“

o1

196

1"

Vv

Vas

&)

Vi

(1]

'

o7

289

Y

15

i

10

Vaer

02

256

121

10

Va0

"

Vs

324

0

Vo

169

Ve

13

Ve

7

Ve

17



468

remalnder
1

06
122

14
47

remainder
2

150+10 19
4

Find the least common multiple of:
2and 5
Jand S
Jand 4
2and 6
2and®
Jand 7
4and 10
and 16
4and7

2dand§
4 and §

Find the highest common faclor of:
15 and 1

PCRECECEE

21 and 20
{ 8 and 27

22and 2

26 and 39
0,12 and 20
10,13 and 20
28,42 and 56
3i3Tond 64

i
i
i

13: Lenst Common Mul}iple( CM) anﬁr‘u zhestComm

Questions Test ﬁpa_rd SN

are. Oeva
30724 (=378

3x Oway

2x =18

18
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T:30 pm.

10:30 a.m.

15

1:25am.




Questions

Questions




- syenre—

~Questions .

o
3
25
o8
25
12
6 i)
k3 23
RN
16
3 3
i 7 132
i 20
1 3 -1r
Write in numerals: o4
1. Fivo million, two hundred thousand and seventy 2
2. Fout hundred million, sixty thousand and Kty nine cexen | 5,200,070 AV 8,100,046
3 Cight million, one hundred Mousand and forty six N
4. Teo hundred million and five hundred thousand X -
5. Winely million, two hundred and fou thowsand | s o o L)
6. One million, staty onm thausond and ninety seven 2
Convert fo Roman nEmMorals: s 5, 400,060,059 90,204,000 13
7. [14
8. 18 [ 10 n 12
a2 m &
19 2008 8l e 1600 LXNXI 1,808
i, 450 3
12 1 ]
Convert to Arablec numerals: 13 14 15 16
12 xii
18 = 1,061,007 LNVIE [200,500,000( 2,720
15.
¢ 16.
‘ = 18 19 20
18 (ST .
i 2 MAIV (4015 1,014 96 RIATAY T
i 20. XCV
pi ' 0 1l
)
|
i
£
20
700,000
i s |
3 ]
§
e !
i 22

L



+x240

18
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A side ol a grid square =1 o1 02 03 04
2 8 1238 s
[ 06 o7 08
9 6.28 1256 154
09 10 Tl 12 o
10 138 94 105
1 " 15 18
u 3 344 L] 108
7 18 19 20
| 9.66 7 (] 4
a
Q ons 3] Hoard ers
Awide of agrid aquare = 1 ] 02 0 04
15 2 S5 65
{ [ 06 o7 08
5000 4 3 4
] 10 1n 12 £ 5
9 1050 a5 10 GO
13 4 15 16
25 1800 6 450
Z 7 18 19 20
{ ] 2100 2500 3000 1500
: AGOTAS
{ ' da et * ] s |

Questions




3N.2%

18 19 20

i GO
05 06 o7 08 [os 06 o7 08 P S
50% 50% 50% 50% ‘r
of af of of | 10 24 20 30
70 50 120 150 3
b
09 10 i 12 = 10 " 12
25% 25% 25% 25% 4
of of of of -t 5.5 as 15
24 40 80 26 ‘
(5] 14 5 16 §’ FE] 7] 15 6
20% 20% 20% 20% ]
ol of of of g 60 6 90 3
60 25 8o 150 é
7 8 9 20 7 18 9 20
5% 75% 75% 75%
o of ol ol 16 42 4 36
60 56 48 120 oras

Press here

25



A N R B e e

L Answe

21

01 02 03 04 03 04
x+4 x+2 y+5 3+4
= = = = x=0 x=15 x=32
12+ 16 8+16 12415 x+16
05 06 o7 08 |05 06 o7 08
245 7+4 y+10 1643
= = = = x=d y=2 x=1 x=30
150450 80+x
1 |09 10 1"
+21 245x 56+4 x+7
L/ = = = = y=4 x=29 x=12
1247 12+16 28 +y 32+56
13 14 15 16 I 14 15 16
44 7+4 J2+y 5¢+4
= = = = x=14 y=1 x=3 y=5
x+8 96 +15
19 17 18 19 20
x+12
= x=2 y=28

Questions
Find the modo of the data:

10, 12, 15,10, 10, 11,15, 12,10, 16. 13,11, 12. 10

LT 15.25,35, 68, L 25,75, 15,25, 25,33, 25,18
128g. 17hg, 13hg. 15kg, 150g, 1249, 15%g, ZThg
433,39 g, Yihp kg 3k 3W g, 43
39¥m. 19%m, 29«m. 19¥m. 19¥m. 494, 49¥m
Lcm, Tem, fom, 6cm, Scm, om, Som, Sem

B

3. 18,69

05

7

Find the mean of the data:

7. 20,
3, 19,
9. Sk, 15k, 25k, 450, BON
10. 30, 135, N30, NTO, NS, 10, W19, M2,

. 7
12 12,135,196, 18

Adice [s thrown 20 times, and the results aro:

3,1,62,1,1,52,51,1,2,33,4,4,61,2.2,
How many Umex does 1 appear?

14 How many tines do 2 apprar?
15, Haw many times doas J appear?
16 How many times does § appear?
LA ¥ihat Is the mode of the data?
18 What is the mean of the dxa?
WWhat s the mean of 1,2,3,4,5 and 07
Whaet bs the mean of 1.3 and 67

g% basndend | Tom hundred i
Sour thonmand | Sevafy cre nty b w0
@ousand toe | i four | million

LU
fiva Menaed Iundred fiva
twa hundred
hundind and sl hindmd
and eigny | ond eighteen s | w0d tatons
05 s 08 crreen |7 08 05
thousand | thowsand | Teenry five | Forty wo
onn twa thousand thewsand 4
hundred hundred and ten
andfiva _|and forly fiva| 3
03 Ywelve |10 11 12 09 1 1
::m n?um Tea ,‘;,h ;
hundred and
nondron | twe hundsed | hundred | 0 CGEE
Lacd ﬂ'ﬂ wd ciglity theusand
] 4 15, . |© 13 16
rad ! I | | | l | I

wavertyttvaw | ity tma

w Fivo 18 Three 19
mition and | million two | idion e hisretied

throussnd Wousand | mne thoumand | tiny vigin

20 7
Swven
red hurtdied. 4
hundred andoighty | andtarcty | ousend awm

8

St Uil



T e ]

Questions |
01 02 0 02 04
One Five ot
thopsand | hausang 25000 | 5200000 [ 271903 16,245
fiea oo humctg | Tundred
::"““‘_“l"" and eighteen | P8I
o7 08 05 06 o7 o8
Thiaa Hivtenn Forty two
thousand thousand Twernty five et
one o vllou-:x.xl thousend 42,010 70,280 585,000 675,431
hundrad hunidrad and tan
and tive  |and forty five
09 Twalve 10 n 12 09 10 1" 12
thousand Severty Too
«ight thousand hundmd and
B | erme et | e | Podenet ar 3,000,000 [ 3,108 408 10,000,000
andthirty | andeighty | ™OUSIN 1 G nsand
16 13 14 15 16
Uikl 7,519 5218 12830 | 8225031
threa hundsed &
vod saventy
17 18 19 20
Ten RS SE s
llion 200,000 1.508 804,370 | .
hundiud
thousand

1 5
1254057

18

17 1.5 238 2 1
e 5 B v (S hR iy o1 I

27

CTa et
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3
lﬂl?l 12

Write as a power
3x3

Ax4x4
5x5x5x5
62028
Y xYxY
N xx1x 1 x11x11
ZxZxZxZXZxZxZXZXZ

2x2x2x2x3
Ik x Ik x Ik x Ik x Ik x Ik
Calculate
32
23
&
P
)
7
8223
32
Simplify
iy xdy?

4.025 cm?

Press here




Find the valua of tha letter In the following santences:

1 x+7=12

2 y-7=3

3 2+10=30

4. ma2=4

8. nx3i=Ai2

6. x4x=18

7 2y-4=20

[] 3+ 16=36

) dx 4 12=58

10 —.—?QB-‘IB

. 2-3'13
.2

::—s-l:l 2=11 Eb )

 ————> 3P e 13
—=FrFe3
15, ——————— e 2

19, ——Tc+B=5c+ 14
20, —————v2 ¥ 22+ 2952 ¢4

Questions Test
How many degroes are the angles?

/ |\2

Satl L

1. R= Scom

14 R= T5cm
13, R= 12em

10 R=155cm

Ha 72

Find the Circumference of the Circles:
7. R= {0cm

10, R= 13em
D=100cm
D= d0cm

29

D
Pras \\ere




Questions
Find the mode of the sets of data: o4
1. 154.21.35154,12.35 15,154, 1.5

2. 20,15, 15,10, 10, 10, 20, 10, 10, 15, 35. 5, 20 40.67 1.5 65 1 |
3, 1,21,1, 11, 111,24, 10,31, 74, 14, 11,401 .
4. 30, 40. 40, 1D, 40. 140, 30, 40, 40, 20, 80, 100
8. 100,200, 50g. 100g, 100g, 207, 200g. 100¢, 5 05 e or ] |
6. J0em, 1Scm, Sem. 30em, Scm, I0cm, 20em 1
k
Find the mean of the seia of data: DEky 19 1009 6140
7. $,8,7.1,3,15, 100
a‘ * 10,30, 110, 25, £0, 95. 20, 15, 200 [T) IT) m 2
$, 15, 25, 45, &0, 30, 70, &5, 95

m 30,35.50,70, 5. 10, 15, 25. 10,63, 13,11, § 400 10.28 83044 1.005 iy
1. 17,33, 97, 20, 40, 85, 120, 250 |

120, 140, 360, 260, 550, 400, 820, 4D. 1200

0.1, 5.10, 120, 0.5, 20, 200, 0.2, 40, 220, 0.8 13 1 15 16
14, £50, 450, 200, 300, 500, 400, 550, 250 30em 19.86 % o
15, 10.1,10.4.102. 103, 10.5,10.1,10.2.10.3, 10,4 ]
16 23,4,7.35.55
7. 1.002, 1.006. 1005, 1.004 17 18 19 20
{8, 32kg, IShg. ITkg. 20kg. Itkg, kg, 13kg

M0 29 28kg. 122k, 12Ky kg, Tkg, Gk 8.6 T5kg 5 27.30 é’_.—,
0,0.2.10.12,0,5 11 ( ylhaqnn..

:f«;m\f

i

Eight
thousand
one hundied
and four

o7

%
T only two
Thenty i | mousand

and eight nine
mdred

Siaty two
thousand
hundred
and ton

n 12

Five
T | andred and
hundrea  [Jandied e
thausand. | 4 owsand

15 hﬁ""‘ 18
aaty five Two
ihousand u-..r mition
hundred
Tharty M

19 20 COre
Seven eiilon sie
milontives |  hurdind

undred

Taunty Ny
thousard and
' thousand ity eight

-

03

Eight

housand
Kneusind i 42910 3,000 3,280,000 12,839
ond four
07 l0s (] o7 (] TN

Twenty five
Thousand

and eight
hundred

7385 804,372 27213 765,432

10
5,700,000

"

2,000,000 7,329,000

18 20

1,625,038 74,281







