Chapter 9 Addition and Subtraction of Fractions

1. Content Standard
5.1.1 Apply the process of addition and subtraction to add and subtract the fractions with different
denominators.

2. Unit Objectives
* To expand students understanding on fractions.
e To think about how to calculate addition and subtraction of fractions with different denominators.
e To master the calculation of fractions with different denominators.

3. Teaching Overview
Students learn addition and subtraction of fractions with different denominators. They will see that
addition and subtraction of fractions with different denominators can also be taught based on the
common unit fraction. Even though they are given improper or mixed fractions in the calculation,
they can think as how many unit fractions should be added or subtracted.
It might look complicated for the students, but they know how to solve it based on their
experiences. Finally, they will find out that it is easy to add or subtract several types of fractions by
making the denominators common.

4. Related Learning Contents

B R Gocos e —

| + Concept of Fraction | s Multiplying both a denominator r,} * Multiplication of fractions |
[Fractions] and numerator with the reducing [3. Multiplication of
A fraction to its lowest terms and Fractions]
| Grade 3 | reducing fraction to a common !
~ Meaning of fraction and how denominator . * Division of fractions |
to represent as fraction * Fraction as a quotient of one [4 .Division of Fractions]
number divided by another v :
[17 Fractions] * Interrelationship among fraction, » Decimal numbers and
\ decimal numbers and integers, fraction
| Grade 4 equivalent numbers, - -
: : correspondence on a number line [6. Operation of Decimals
* Meaning of fraction and Fractions]
e Proper fraction, mixed fraction
and improper fraction [8. Fractions]
 Size of fractions and equal ~ |— A4
fraction e Addition and subtraction of
« Addition of fraction with the fraction with different
same denominator denominators
[9. Addition and Subtraction of
[17 Fractions] Fractions]
¢ Multiplication and division of

fractions

[11. Multiplication and Division of
Fractions]
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Unit: Addition and Subtraction of Fractions "1 ook page-
Sub-unit 1: Addition of Fractions 12210124

Lesson 1 of 2 _ Actual Lesson 082

Sub-unit Objective

* To understand the meaning of addition of fractions * |dentify method(s) of representing fractions with

and how to calculate fractions with different different denominators to same denominators. F
denominators. » Simplify fraction to its simplest form. F
e Calculate the addition of fractions with the same
Lesson Objectives and different denominators. S

* To confirm how to calculate addition of fractions
with the same denominator.

 To think about how to calculate addition of fractions Teacher’s Notes
with different denominator.

* We can add fractions with different
denominators by making the denominators
the same.

* When reducing fractions to simplest form,
we divide both the numerator and the
denominator by the same number.

Prior Knowledge

e Addition and subtraction of fractions with the same
denominators

Preparation

« Diagram for tasks ) and &
* Papers to fold and divide the parts

&/

Addition of fractions with different denominators
e There are % L and % L of orange juice in the containers.
How many litres are there altogether?

Addition Subtraction

off Frediions

Addition of Fractions

Addition,_of fractions with the same denominator
o There are 3 L and 5 L of orange juice in the containers.

How many litres are there altogether?

© Write the mathematical expression.

1L 1L 1L I
+ - ?

E ) 1 1 | can calculate
Xpre on: —_— —_—
pression:| -4 — 2, L .

We have learned the addition @ Let’s think about how to calculate.
of fractions with the same

denominator in grade 4. How do we mark
scales for finding
the answer.

® Let's calculate.
d % [ Let’s think about how to add and subtract fractions ]

with different denominators.

Expression:

o
+

2
5

122=[x[]
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Lesson Flow

n Addition of fractions with same
denominators

[§ @ Read and understand the situation and make
meaning of 2 and % using the pictures.

[S] @ Write a mathematical expression. (%+%)

[S] @ Calculate the problem using prior knowledge.

[T] Confirm students’ answers on the board.

[T] Introduce the Main Task. (Refer to the BP)

B3 Addition of fractions with different
denominators

s @ Read and understand the situation and make
meaning of % and % using the pictures.

[s] © Write a mathematical expression. (%+%)

[T] © Let’s think about how to calculate.

[S] Think of ways on how to calculate %+% and
share ideas with friends.

E} © How to add fractions with different
denominators

, . 1.1
4+ L
[T] Let’s explain how to calculate st3

1

© Let's explain how to calculate 3

+ % by using the following figure
below.

We can represent the

fractions to have the

same denominators,
and calculate.

Since denominators
are different, how can
| calculate to find the
sum?

25 =-H

If the denominators are
changed to the same
number, we can know the
number of times to
increase each numerator.

denominators, we can calculate the
answer by changing the
representation of fractions to have
the same denominator.

fraction.

o Let’s think about how to calculate 11—0 + %
8,1 18 10 @
Wt s =G ter 00 @8R,
m . If the answer can be l
_D8 simplified, you should
- 7 : simplify it to its simplest :

[S] It's difficult to calculate since the denominators
are not the same.

Use the speech bubbles to confirm that it’s
difficult to calculate.

Show and explain how to get a same
denominator for % and % using papers.

[TN]
[T]

Two papers divided into three parts and two
parts respectively can be further divided into six
equal parts, making a same denominator of 6.
Change the representation of the fractions 1
and % to same denominator as 2 and %

respectively and solve the problem.

3 Important Point
[T8] Explain the important point in the box: :

E Simplifying fractions to their simplest form.

[T @) Let's think about how to calculate %+% and
simplify it by filling in the box | |.

[S] ldentify that the answer % can be simplified by
dividing two on the numerator and denominator
to simplify it to % as the final answer.

[ Important Point
[T/S] Explain the important point in the box: i

K4 complete the Exercise

[T/ What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T/ Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Lesson 082 Sample Blackboard Plan is on
page 167.
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Unit: Addition and Subtraction of Fractions

Textbook Page:

Sub-unit 1: Addition of Fractions 125

Lesson 2 of 2

Lesson Objectives

* To understand how to calculate addition of proper
fractions with different denominators when the
answer is a mixed fraction.

* To understand how to calculate addition of mixed
fraction with different denominators.

Prior Knowledge

¢ Addition and subtraction of fractions with the same
denominators

e Chart of diagram for tasks @ and &

Addition of fraction resulting in mixed fraction
Let’s think about how to calculate.

When the answer is an
improper fraction, we
should change it into a
mixed fraction. Then, it is

¥
o[l
|~
=
—
—

w|—
+

olo
1l

easier to compare

with others.

SHACYIEY (S

[T

o Put 1 % g of goods into a 1 % g box.
How many kilograms are there altogether?

2

© Vavi thinks about how to calculate as follows.
Let’s explain how she calculate.

@ Vavi’s Idea

Add the parts of whole numbers and %D

parts of proper fractions, respectively.

11 +1 2 1. 4] s D
° ° DD (I
2=
b il

4

@ Kekeni first changed the mixed fractions into |m8roper fractions,
and then added them. 3 + = = 4+ = _9 = 3

Let’s calculate the fractions by using Kekeni’s idea.

166

Actual Lesson 083

Assessment

* To demonstrate the understanding of adding
proper fractions with different denominators when
the answer is a mixed fraction. F 'S

* Add mixed fractions with different denominators.

F
* Solve the exercises correctly. S

Teacher’s Notes

» Simplify final answers of fractions to their
simplest form where necessary.

e |t is important to use the diagram
representations to help students visualise
the carrying over to make mixed fractions.

Lesson Flow

EF Review the previous lesson.

3 O Addition of fractions with different
denominators when the answer is a
mixed fraction.

[T] Introduce the Main Task. (Refer to the BP)

[T] Let’s think about how to calculate %+% ?

1 5
[T] Show the diagram representation of 3+

vertically.
[S] Think about how to add — +% using the
diagram representation and find the answer.
[S] Present their ideas.
[T] Use the diagram representationsto czonfigm .

. . 1 _2 ,5_7
the calculation vetically as 3t 6-6576"6

. 7_,1

[T] Explain the speech bubble. ==1-%

EJ O Addition of mixed fractions with
different denominators.

[TS/ Read and understand the situation.
[S] erte a mathematlcal expression i.e.
1 —+1 -
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Lesson Flow

[S] @ Think about how to calculate 1 %+1 % using

Vavi’s Idea

Students should calculate using Vavi’s idea as

shown with the diagram representation:

1. Add whole numbers first in the mixed fraction.

2. Represent the proper fraction parts to same
denominator and add.

3. Change improper fraction to mixed fraction

and add whole numbers.

© Kekeni first changed mixed fractions to

improper fractions and then she added them.

[T] Using Kekeni’s idea, let us calculate 1 %+1 %

[S] Calculate using Kekeni’s idea as follows:

[N

[T

1. Change mixed fractions to improper fractions.
2. Find the common demonimator and calculate.
3. Write the final answer in mixed fraction.

[T] Checks and confirms calculation.

I3 complete the Exercise

[S] Solve the selected exercises.
[T] Confirm students answers.

B summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan (Lesson 82)

Umnit 9: Addition and Subrtraction of Fractions

Sub — Umit: 1 Addition of Fractbdons

Lesson: 1of 2

Drawbe:

I Mlain Task: Leit's think aboowt how to add fractions with different denominators.

n.ﬂddil:in-n of fractions with same denominator.

0 Eu.pr==5i|:-n:12;'5 +1.5 E Z/5 +1/5 =Z24+1,.5

| MT: Iintroduce the =8

B Addition of fractions with different denominators
1.3

(1]

S

1 owut of ¥ parts is the sa

1.2

e

1 ogut of 2 parts is the same as 3 out of & parts

-ﬂ Let's explain how to calculate 13 +1,72 by changing
representation of fractions to have the same denomir

Hence 1,3 +1/2 =26 +3 %6 =56

I Irmiprortant Point. I

n How to caloulate 310 + 146
3,10 + 1,46 =930 + 530
denominator

=14+ 2302
=7 /15

make fractions to hoawve

simplify fraction

| Important Point. I

Exercise
Complete 1 and 4, rest for homework.

Summary
*“When adding fractions with same denominater, keop
denominators and add the nuEmerators.
*When adding fractions with different denomiinators ©
representation of fractions io have the same denomina
* Simplify fraction io be os simple os it could be wher

Sample Blackboard Plan (Lesson 83)

Unit 9: Addition and Subtraction of Fractions

Sub — Unit: 1 Addition of fractions

Page: 124.

Heview answer is 5 mixed fraction.

Main Task: Let's think abuut how to add fractions with different denominators when the |

MT: Introduce the |

n Think about how to calculate fractions resulting to a
mixed fraction.

1.3 + 5,46 =2 /6 +5 6
=7 /6
=116

Mawi's idea
(1]

numbers

Proof by diagram:

Kekeni's idea

11,2 +12/3 =32
=06 +10,

fractions

Ewercise

D Fut 11,2 4y of goods intoa 12,3 4 box.
How many kilograms are there altogether?

11,2 12,3

Summary
*Two fractions added can
result in having o mixed
fraction as the answer.

=13,/6 4 14,6
=27 /%6 *i

Add whole Two ways mixed
fractions can be added;
j’ and then fractions. L. Add whole numbers
first, then add the
fruction part.
Change mixed
fractions into
improper fractions
and then add them.

=316

Y
Change mimed

into improper fractions
and then add them.
=31/6

Complete 1, 2, 4,6 and rest for homework.
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Unit: Addition and Subtraction of Fractions "1 ook page-
Sub-unit 2: Subtraction of Fractions 126 and 127

Lesson 1 of 2 _ Actual Lesson 084

Sub-unit Objective

* To understand the meaning and how to calculate * Demonstrate the understanding on how to subtract
subtraction of fractions with different denominators. fractions with different denominators. F
* Subtract fractions with different denominators
Lesson Objectives confidently. S
* To think about how to calculate subtraction of * Solve the exercises correctly. S

fractions with different denominators.
e To master the calculation of subtraction of fractions
with different denominators. Teacher’s Notes

Prior Knowledge * Reducing of fraction means breaking down

. . . ] of an existing fraction to smaller parts.
* Subtraction of fractions with the same denominator « Simplification or simplify means to e1xpress a

fraction in its simple form. E 2_1
942

. o , ¢ As in addition, we can subtract the
* Bottles of juice or milk (if not available use other numerators for fractions with same
forms of liquids)

. denominators.
* Measuring cup * For @, fill in the box and explain how % and

3 25 9
10 are reduced to become 30 and 30

respectively.

@ Subtraction of Fractions

Subtractjon of fractign with same denominator oBIE 3 oBIm 3 @2_ 12

ThereareZLofjuiceandgLofmilk. 7 4 % 8 4 ? 3_57

What is the difference in Litres between the juice and milk. @é 7 1 ©£ 11 @L 3 1
© Find equivalent fractions and compare the volumes and then 410 20 5 15 3 15 10 6

write an expression.

3
3 @ 315 by mm a Let's think about how to calculate < — 2
4 =T andthen, E] ) 5 6
- %M 7_5 _A2
. T8 " =A We can calculate
@ Let's think about how to calculate. - 5 6 30 “improper fractions minus
proper fractions” in the

3 5 @ =% same way.

4 8
We should change
them to fractions with
= the same denominators. *

To subtract fractions with different denominators, we can :
calculate by changing the representation of fractions to have the :
same denominator. :

Subtraction of fraction resulting in reduced fraction

o Let’s think about how to calculate %—%
5_3 _25_9)
6 10~ @ @
1 ﬁe
“Bo
-5

In 1, we subtract straight and get the answer, but in 2, we
subtract having reduced fraction, then we simplify.

126=0Cx[
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Lesson Flow

EJ Review the previous lesson.

3 © Subtraction of fractions with different
denominators.

[T] Introduce the Main Task. (Refer to the BP).

[Tl§ Read and understand the situation.

[T] © Find equivalent fractions and compare the
volumes and then write an expression.

[TN/ Use the diagram representation to guide the
students.

[S] Fill'in the blank squares and explain that 3 of 4
parts is reduced and becomes 6 of 8 parts i.e.

3_6 ianis 33
2-8 . Therefore, the expression is 2" 8"

[T] © Think about how to calculate % - %

[S] Refer to Kapul g\nd fill |n the box1W|th the new
expressmn as T_§ g—g—g.

[T] Confirm students’ answers.

B Important Point
[Ti§] Explain the important point in the box :

¥ Subtraction of fractions with different
denominators resulting in reduced
fractions.

[T] O Ask the students to think about how to

calculate ——i
10°

[TN] Use the sgéne apprc%zéch as task @).

E 10 30 " 3030 15 (Referto TN)

[T] What is the difference between ) and £)?

[S] In@, the answer is in simple form however in €3
the answer is not in simple form so it is further
simplified by dividing the numerator and
denominator by a common number 4.

EJ complete the Exercise

[S] Solve the selected exercises.
[T] Confirm students’ answers.

3 subtracting proper fraction from improper
fraction.

[T 9 Agk students to think about how to calculate

5 6
[S] Fill in the box by using the same approach in )

and @.
7_5_42_25_17
5 6 30 30 30°

[IN/ Improper or proper fractions, we can still subtract
by reducing the fractions.

Ed summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Unit 9: Addition and Subtraction of Fractions

Sub — Unit: 1 Subtraction of fractions

Lesson: 1of 2 Page: 126 and 127,

Heview

Main Task: Let’s think about how to subiract fractions with different denominators.c ]

MT: Introduce the
intask here. |

n There are 3,4 £ of juice and 578 £ of milk. What is the difference
between the juice and milk? = ﬂ-l-[]-” | |
.

2 (111
WL

LI A then,
H

- W ey - |
PR ]

) Let's think about how to calculate

denominators and
subtract.

3_5
i B

=il /5

Important Point.

ED ot thinkabout how to calcutate 3 - -3 .

tiake common denominatons

From reduced fraction, and than,

< B sirmplify

Exercise :
Complete 1,24 and rest for homew ork.

7/5 —5 8

n Let's think about how to calculate

2%
- = make common denominators, then
30 subtract.

=17,30

Sumimary
"When subiracting fractions with different denominators change the
representation of fractions to have the same denominator.
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Unit: Addition and Subtraction of Fractions
Sub-unit 2: Subtraction of Fractions
Lesson 2 of 2

Lesson Objectives
e To think about how to subtract mixed fraction with
different denominators.
e Subtract mixed fractions with different
denominators.

Prior Knowledge
e Subtraction of fractions with the same denominator

Preparation
 Chart of vertical calculation and diagram

Textbook Page:
127 and 128

Actual Lesson 085

Assessment

e Think about how to subtract mixed fractions with
different denominators. F

e Calculate the mixed fractions with different
denominators. F

* Solve the exercises correctly. S

Teacher’s Notes

i 3 _,,6,3
Borrowing 1 from 2,23 —1+6+6

representation for @) 419
e Chart for Mero’s and Ambai’s ideas in & 6
o Mero’s Idea
Change mixed fractions into improper fractions.
a1l s 111
2 2’ 6 6
Then,2 115 =15 _11_15/_1_[4]

ubtraction of mixed fractions with different denominators
o Let’s think about how to calculate 2% -1 %

1 1 1

S

How to subtract mixed fractions with different denominators
a Yamo has 2% L of juice. In a week she drank 1 % L.

How much juice is left?

1 IS

. . T d

© write an expression.| 2 s =13
© Let's calculate.

&

Even if you reduced to
mixed fractions, you

| should change
to improper
fractions. What
do you think?

cannot subtract %

3
from 6"

170

Ambai’s Idea

Calculate the parts of whole numbers 3
and proper fractions, respectively. PES |

(]
2l-1£=2£_1_ bl 1% mﬂﬂ

2 6 6
We cannot subtract % from %

o |

9
5 Ll

olw
1}

Borrow 1 from2. 2

6

9
16+1

ol

™)

7 1,41 8 17 o2 ,1 o 1
Odg17 3 @74 =25 575 @553-25 3

e 7 1,9 4 1.1
@5+-23 77 g5l-32. 4 @7 -6l 1
3% 29; 9Pe %m0 1c @74 %2 5 l
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Lesson Flow

EJ Review the previous lesson.

B3 Subtraction of mixed fractions with different
denominators.

[T] @ Allow the1 students to think about how to
calculate 2 5 1 5

Use the diagram representation and vertical
calculation to calculate 2?—1 % by filling in the
b01x 1.3 . 1_.2 .1

227 15=26 15=16=13

Confirm the calculation by corresponding the
diagram representation with the vertical
calculation.

[T] Introduce the Main Task.

(Refer to the BP).

[s]

[T

EJ O Methods on how to subtract mixed
fractions with different denominators.

[S] @ Read and understand the situation and write
a mathematical expression.
1 5
@2 %) 1,5
[S] @ Think about how to calculate 251 5 and fill
in the boxes in Mero’s and Ambai’s Ideas.

[IN/ Mero’s Idea:
i) Change mixed fractions to improper fractions.
i) Represent improper fractions with a common
denominator.
iii) Subtract using improper fractions.
iv) Simplify fraction.
Ambai’s ldea:
i) Represent proper fraction parts with common
denominator.
ii) Calculate the parts of whole numbers and
proger fractions respectively.
iii) 3 cannot be ssubtragted from 5 SO borrow 1
from 2. Hence 2€=1 5
(Refer to TN)
iv) Subtract and simplify fraction.

3 cComplete the Exercise

[S] Solve the selected exercises.
[T] Confirm students’ answers.

B summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Unit 9: Addition and Subtraction of Fractions

Sub — Unit: 1 Subtraction of fractions

Lesson: 2of 2 Page: 127 and 128.

Heview

Main Task: Let's think about how to subtract mixed fractions with different denominators.

MT: Introduce the a
main task here.
[4] Think about how to calculate 21,72 —1
16 .

Let's calculate
i. Mero's idea

I
13,46 tifra
Lifi

=46
O
(NN =23
HH [}
(.

11/3

[5] ¥Yamo hax 21 /2 £ of juice. In a week she drank 15,6 £ . How
much juice is left?
P Expression: 21 /2 —15/6

21,4352, 16k =114
21,2 —15pR=fFF2 —11/6
R =t

ii. Ambai's idea
212 —15/06 =236 —15/46
camnot subtract 5,6 from 36 so borrow 1
from 2in 21,2 .
Hence, 236 =19 /46

1946 —15/6 =46 =23
Exercise oo

Complete 1,2, 4 :g % the rest for home
work.

Summary:

There are two ways of subtracting mixed
fractions:

1. Change mixed fractions to improper
fractions, represent fractions with same
denominator then subtract.

2. Subtract parts of whole numbers and
proper fractions respectively.
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Unit: Addition and Subtraction of Fractions -

Exercise and Evaluation
Lesson 1 of 2

Lesson Objective
* To confirm their understanding on the concepts
they learned in this unit by completing the Exercise
and the Evaluation Test confidently.

Prior Knowledge
¢ All the contents learned in this unit

Preparation
» Evaluation test copy for each student

Textbook Page :
129

ActuaI Lesson 086 and 087

Assessment

* Complete the Exercise correctly. S

Teacher’s Notes

This is the last lesson of Chapter 9.

Students should be encouraged to use the
necessary skills learned in this unit to
complete all the Exercises and solve the
Problems in preparation for the evaluation test.
The test can be conducted as assesment for
your class after completing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises and problems as a seperate lesson.

[ Pages 123 to 125*

@ What is the total length when you put the two ropes together?

@ Laka has % m rope. Ani has % m rope.
@ Which is longer and by how many metres?

4 'thL [
5 rope wi 20 m longer

Is the following calculation correct? If it is wrong, explain why?

[ Pages 123t0 125

T,2_5 .6 _ 17
ER IR R )
We cannot add straight across since

denominator is not the same

5 Grade 5 .
iopggoinn 5 Ryt 1
x1.3 @34><o7 ®07><04 x%.2

P ®24:1.2 ®3.3:5.5 ©2.45+0.7 ®3.25+1.3
i.....20 0.6 3.2 2.2
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Lesson Flow

EJ complete the Exercise

[S] Solve all the exercises.

[T] Confirm students’ answers.

[IN] @) Calculating addition and subtraction of fractions and mixed fractions.
(@ Word problem involving calculations of fractions.
@) Identifying the correct processes in calculating with fractions.

B3 complete the Evaluation Test

[y Use the attached evaluation test to conduct assesment for your class after finishing all the exercises and
problems as a seperate lesson.

[S] Complete the Evaluation Test.

End of Chapter Test Date:

Chapter 9: Name: Score
Addition and Subtraction of Fractions

/100

1. Calculate. [ 6 x 10 marks = 60 marks]
2 15 17 6 16 22
ni1ys-2 4 b 11 5 2, ,16_6 16 _ 22
O e*e=eTs~18 @ TraA=t T

Answer: - Answer:| —— O 1——

5 Q_lzi izi 6) 51 —12
R B T T T © 6 357 3 57
=4—=— 11— =3
28 28 28

Answer: E Answer: 3 7
3

2.There is a flower garden of 7% m? and a vegetable garden of 8% m? at Petty’s school.

[20 marks or maths expression and 20 marks for the answer]
Which garden is bigger and by how much in m??

Mathematical Expression: Answer:

s | [z

173




End of Chapter Test Date:

Chapter 9: Name: Score
Addition and Subtraction of Fractions /100

[6 X 10 marks =60 marks]

1. Calculate.
1,5 2,16
M3*s @) Z+53
Answer: Answer:
L 11._5
®)35+7 W26
Answer: Answer:
3_1 1 42
(®) 5 3 6)5 6 7
Answer: Answer:

2. There is a flower garden of 7%m2 and a vegetable garden of S%m2 at Petty’s school.

[20 marks or maths expression and 20 marks for the answer]
Which garden is bigger and by how much in m2?

Mathematical Expression: Answer:
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Chapter 10 Area of Figures

1. Content Standard
5.2.1 Develop the formula to calculate areas of parallelogram, triangle, trapezium, rhombus and
understand their transformation.

2. Unit Objectives
* To deepen understanding on how to find out the area of various plane figures.
* To think about how to find the area of triangle, parallelogram, rhombus and trapezoid.
* To master calculation for finding the areas of various shapes.

3. Teaching Overview
Students know that area can be known by being familiar with squares of 1cm2. In this unit,
students will change their concept of knowing area from paving to utilizing known formula. In other
words, students will transform the shape of a figure to another shape by maintaining its area. This
utilisation will develop students’ ability of mathematical thinking. They should understand the
meaning of each formula and be able to explain why the formula is completed by referring to their

experiences of transformations.
Area of Parallelograms :

They find the area of parallelogram by transforming the shape of a rectangle to a parallelogram
since they already know the area of a rectangle. The misconception of finding the area of a
parallelogram as base x another side would be avoided if they experience the transformation of

the shape from a rectangle to a parallelogram.
Area of Triangles :

They will know the area of triangles based on the area of a rectangle and a parallelogram.
Encourage students to find more ideas of transformations from known shapes. They should

discuss more on the meaning of “+27
Area of Trapezoids and Rhombuses :

They can utilise the idea of transformation to parallelograms and triangles. They will also be able
to find the differences which are the utilisation of diagonals and the existence of upper bottom.
Students need to interpret the meaning of formulas. Corresponding each part of shape and

formula using the same colours of chalks will help students to understand the meaning.
Thinking about How to Find the Area :

They can separately think about the area of known shapes. The ways of separations will be varied
and they should be recognised as long as they are correct.

4. Related Learning Contents

Geded | TN [ Crdes

* Properties of trapezoids, e Formulas to find the areas of ° Formgla to find the area
parallelograms and rhombuses - parallelograms, triangles, > of a cwc_le
How to draw them i trapezoids and rhombuses * Estimation of area
» Diagonals ° Ho;\:jﬁaf:g(rja::(zscrjer?: c: %fsi“ary [7. Calculating the Area of
uadri X - .
I [6. Quadrilaterals] q g Various Figures]
* Area and meaning of [10. Areas of Figures]
measurement v - : :
) ¢ Relationship between diagrams
e Formulas to find areas of . .
and circumferences, the ratio of ||
rectangles and squares ; .
the circumference of a circle

[12. Area] [13. Regular Polygons and Circle]
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Unit: Area of Figures

Sub-unit 1: Area of Parallelograms

Lesson 1 of 4

Sub-unit Objectives

* To understand the meaning of the formula for
finding area of parallelogram.
* To find the area of parallelogram using the formula.

Preparation

* To get the area of parallelogram compared to area
of rectangle by applying equivalency
transformation and transforming it into a rectangle.

Lesson Objective

e Quadrilaterals (Grade 4)
* Area of Rectangles and Squares (Grade 4)

Prior Knowledge

* Movable frame using hard paper and paper clips
* Shape (@), (® and © on grid paper in @) for each
students

Assessment

* Apply the prior knowledge on the area of rectangle
to find the area of parallelogram. F

* Understand the relationship between a
parallelogram and a rectangle. S

Arealofikigues

[>{> Lora made a frame out of cardboard as
shown on the right.

The frame can change freely by moving. ®

Let’s think about the area of quadrilaterals

made by the frame.

@ Area of Parallelogram

o There are quadrilaterals @, ® and ©.
© Let’s measure the length of all sides of quadrilaterals respectively.

Are the lengths of c
all the perimeters 1cm|®@
equal?

@ Let's compare the areas of all
. 5cm
quadrilaterals @, ® and ©. 0

The areas look
different.
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Textbook Page:
130 to 132

Actual Lesson 088

Teacher’s Notes

It is important to assist the students to see
that the sides of parallelogram can be seen
as lower base or upper base, overlap or relate
rectangle with parallelogram to indicate which
side or part of diagram are applicable like
Length and Width.

Equivalency Transformation is a transformation
of figures without changing their original size
or area such as illustrated below:

(2 Cut out
a Triangle

(3@ Paste to make
rectangle

@ Parallelogram

i
]

§ o = !
. ) ¥ )

(2 Cut out from (3 Paste to form
anywhere rectangle

@ Parallelogram

——

"
s

Making the movable
frame using strips of [
hard paper and 4 |
paper clips

6cm

What does the area of a
arallelogram depend =
T arem aep 5am
em
lcm| ©

6.cm )¢

© Let’s think about how to calculate the area of each parallelogram.

i
€

~ [ Let’s think about how to find the area of triangles and
parallelograms.




——

Lesson Flow

n Transforming rectangles into various ﬂ © Think about how to find the area of
Parallelograms. parallelogram.
[T] Introduce figures using the frame that can move [T/ Introduce the Main Task. (Refer to the BP)
freely. [T] Ask students to explain how to get the area of a
[S] Identify different parallelogram that can be parallelogram, focusing on one of them.
formed, apart from the rectangle. [S] Use diagram to show how to get the area by
[T] Put up the shapes (@), ® and (©). “Compare the cutting the triangle part and pasting it on the
lengths and area, what can you notice about the other side of parallelogram to make a rectangle.
three shapes?” [T] Confirm students’ ideas and ask them why they
[S] Observe the shapes (@), () and (&) and discuss used the idea of cutting.
with friends about the differences found in the [S] Possible responses.
shape in terms of perimeter and area. * Change the parallelogram to a known shape for
easier calculation.
B3 © Predict the size of a parallelogram and a * Transform the parallelogram to a rectangle and
rectangle with the same length of perimeter. use LXW to find the area of parallelogram.
[T] © “Are the lengths of all sides of the three
parallelograms the same?” 3 summary
[S] By observing the sides students predict their [T] What have you learned in this lesson?
answer. Notice that it is the same. [S] Present ideas on what they have learned.
[T] © “How about comparing the areas of the [T] Use students’ ideas to confirm the important
quadrilaterals?” concepts of this lesson.

[S] “Find the area of the rectangle by using area
formula (Area=LXxXW)”

[S] The area formula for rectangle cannot be applied
to parallelogram.

b Vavi’s Idea
Since @ is a rectangle, the area is 6cm
calculated by the formula. @ SO m p I e B lo C k b OO rd P lo n
Area of @ =length X width
=§]x[:6:] 5cm)
=30
Answer @] cm?

- Lesson 088 Sample Blackboard Plan is on
page 179.

’ Naiko’s Idea

If we change a parallelogram into a rectangle,we can calculate.
A D A
Q \ o
/ 4
ya
\ +*/
8 c B <F_ ¢~
®
The area of the parallelogram ABCD is the same as the area of
rectangle AFED.

The area of parallelogram ® =the area of rectangle AFED
=AFXFE

-4 %6
=24
Answer @] cm?

4

P
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Unit: Area of Figures Textbook Page
Sub-unit 1: Area of Parallelograms 133 and 134
Lesson 2 of 4 _ Actual Lesson 089

Lesson Objectives Teacher’s Notes

* To think about the necessary lengths to find out
the area of parallelogram.

* To know the terms ’base’ and ’height’ and develop
the formula of parallelogram.

* To measure the necessary length and find the area

How to find the base and height is very
important since students tend to be confused.
Example:

Some students choose (@ as base and (b as
height when correct answer is when (@ is the
of parallelogram. base then (c) is the height. The perpendicular

Prior Knowledge length to the base is the height.
Stress to students

. Equalency transformation that the height
¢ Previous lesson

should be a

perpendicular fine

to the base.
* Parallelogram drawn on the grid lines for @ and © The correct answer

s when @)1s the base and ©)1s the height, so
. . therefore (¢) is perpendicular to @.
* |dentify the required lengths to develop the formula
for parallelogram. F

* Measure the lengths without using grids and find ®
the area of parallelogram by applying its formula. 'S

@ Check the lengths of the parallelogram used in © to find the height e —
and the area.

Length: 6 cm, Width: 3 cm, Area=6%x3=18cm’

cm

lcm © e Let’s find the area of the parallelogram below.
A Measure the
necessary lengths.
B D

© Which lengths do you use to find the area of quadrilaterals
@, ® and ©?

c

D

A
© £ ) © When side BC is the base, find the area by measuring the height.

£ P 7 woa=_ G4~ 2Hore

© When side CD is the base, find the area by measuring the height.

ABandBC FHandEG  KMandJL area=| 5)x[ 48 Jdem)

Remember! Perpendicular i
line intersected at right
angle (90°).
: The height depends on the base.

Mark one side of a parallelogram the base.
Lines AG, EF and other lines, A e o i

C F G

which are perpendicular to base BC,
are all the same length. Height | Height :
The length of these line are called S
height against the base BC. N . T

ase .

: ® ® :
[ The area of parallelogram =base x height ]] H 25 cm 5 cm
: [ 3'cm :
~2 cm— 4.5cm
2
5 cm? 10cm

134=0x0 —
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Lesson Flow

EJ Review the previous lesson. 3 Important Point
[TiS] Explain the important point in the box i 5.

3 O Find the length needed to calculate the

area of parallelogram (). E @ Find the area of parallelogram without
[T] Check the lengths of the parallelogram used in using the grid.
(© to find the height and then find the area. [T] Let’s find the area of the parallelogram.
[S] Work individually to find the lengths which are [S] Measure the required lengths and use the
needed to find the area of parallelogram (©) formula to calculate the area of parallelogram.
[S] Share their answers with others. [IN/ @ When side BC is the base;
[T] Check and confirm students’ answers. Area=6X4=(24 cm?)
[T] Introduce the Main Task. (Refer to the BP) ® When side CD is the base, find the area by

measuring the height; Area=5x%x4.8=24 (cm?).

B © Construct a formula for the area of [T] Check and confirm students’ answers.

parallelogram.

[T] Using the diagrams @), ® and (©), ask students ﬂ Important Point
to find the lengths needed to calculate the area  [T/S] Explain the important point in the box i
of parallelogram. )

[S] Discuss and identify the required lengths to find ﬂ Complete the Exercise
the area. [S] Solve the selected exercises.

[IN/ Height (green) and the base (red) are the [T] Confirm students’ answers.

required lenghts.

Sample Black Board Plan (Lesson 88)

Unit: 10 Area of Figures Sub — Umnit: 1. Area of Parallelograms Lesson: 1 of 4

I Main Task: Let's think about how to find the area of Parallelogram_ l

Summary
| BT iy Sdhess IRE M0 LEEK Rare. | * The arca of a

n Thare aroe gquadrilatersls = b g <
z parallelogram can

Y € How can we find the area af Parallelogram? be caleulated by
Pofix2+lixd =22 TRy changing the
A=6xS =30 S UG G e, B asma b 0 b st e parallclogram
PR :

s il 35 e i i S

into a rectangle
i 22 r/ and apply the
5 - = 2 In
A=EHS =320 . "-\ arca formula For
rectangle.

- Em = =

L =] o c Maiko's Idea.
1 "

o Rrbrsayes

P=22

= Bom — Azfx5= 30 R
&re the lengths of all sides of the three guadrilarerals
the same? Yes H o =

x
Compare the areas of all the three quadrilaterals. The
area of rectangle is found using the area formula. To

i i T e ey, A Sy, i s b Is it possible to cut and paste o we can calculate the area of a parallelogram?
o P A e G TR B AP pee a. We change the parallelogram to a Known shape (rectangie).
b Use the area formula for rectangle, to calculate the area of the

parallelogram.

Sample Black Board Plan (Lesson #89)

Unit: Area of Figures Sub — Unit: Area of Parallelograms Lesson: 2 of 4 Page: 133 and 134,

[ Pain Task: Let’s use the reguired lengths to create the formula for the paralleloga’ . I

I Important Point. Exercite

D Check lengthe and Find the orea for this Porallelogram. L 2x26=5

: e
Langih: & co, e | ks = H Arncwer: 5 omd
Width: 3 om, | 1 1 T
.amlu.ﬁla 1r="-.—.ir + l 4 2. 5x4 =10
5 .

Answer: 10 om®

| MT nvtrodues five e el bece |

Summary
* The arca of a parallelogram
= base x height.

B Which Lengths are neeaded to find the
area of Quadrilaterals?

I ITmportant Point.
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Unit: Area of Figures
Sub-unit 1: Area of Parallelograms 135

Lesson 3 of 4

Lesson Objectives

* To think about how to find the perpendicular height
of a parallelogram.

* Find the area of the parallelogram using the base
and the perpendicular height.

Prior Knowledge

* Formula for area of parallelogram

Preparation
* Grid paper
* Chart showing Sare’s and Kekeni’s Ideas

F
o Let’s think about how to find the perpendicular height of the
parallelogram with side BC as the base.

lcm
1cm

Where is the
height? %

B C

© Explain how to find the perpendicular height by looking at the

figures below.
Kekeni’s Idea

’ Sare’s Idea
/N

- Height i 3
*> -+

Base Base

4 4

1ybiaH

© What is the area of the parallelogram in cm2?
Area=3x6=18 Answer: 18 cm’

When side BC is the base, ® A D
the distance between lines
® and ® is the height of
parallelogram ABCD.

Height Height Height

B Base” C
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Textbook Page:

Actual Lesson 090

Assessment

* Find the perpendicular height of a parallelogram.
F

* Find the area of a parallelogram using the base
and the perpendicular height. S F

Teacher’s Notes

* Use grid papers for easier method in finding
the perpendicular height of the parallelogram
in @.

* The height of the parallelogram can be
located anywhere between the top and
bottom bases.
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Lesson Flow

K Review the previous lesson. [S] Height is the line connecting the lower base and
upper base.

E © Find the perpendicular height of [S] Height should be perpendicular to the base.
parallelogram. [T] Confirm students’ ideas to find the height by

[T] Introduce the Main Task. cutting or folding the parallelogram to known
(Refer to the Blackboard Plan) shapes.

[T] Refer to the diagram in the textbook. [T] Ask students to complete activity @.
“Where is the height?” [S] @& Area=3x6=18

[S] Use grid papers to express idea on how to find Answer: 18 cm?

the height and share with friends. .
3 Important Point

B Find out the h9|ght and calculate the area. @ Exp|ain the important point in the box
[TN/ Let students to compare their ideas with Sare’s

and Kekeni’s Ideas. B summary
[T] © Ask students to study the ideas of the [T] What have you learned in this lesson?
students in the textbook. [S] Present ideas on what they have learned.
[T] Explain and display the idea in the textbook on [T Use students’ ideas to confirm the important
the board. concepts of this lesson.
Find a perpendicular line between upper and
lower bases.

Make a parallelogram or rectangle by applying
equivalency transformation using Sare’s and
Kekeni’s ideas.

Sample Blackboard Plan

Unit: Area of Figures Sub — Unit: Area of Parallelograms Lesson: 3 of 4

tain Task: Let's think about how to find the perpendicular height of a Parallelogram.

l Review J o Sare’s idea Kekeni's sea

| MT infroduee fhe maes el ke | ¢ :
s -
B Let’s think about how to find the perpendicular helght of
s

the parallelogram with side BC as the base. [LFET

| e Cannect from cormesponding opposite Find perpendicular lines from the
o liem points. Cut and rotate. The base, cut along the perpendicular line,
perpendicular kength to the base is the rotate to make rectangle.

height

B.‘xh'-lﬁ Area = 18 em? Ixb=18 Area = 18 omd

| Important Foint. I

Baze = AD and BC

Haight = 77
i Summary

Which is the correct haight? * The perpendicular height of the parallelogram is 90 degrees.
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Unit: Area of Figures
Sub-unit 1: Area of Parallelograms 136

Lesson 4 of 4

Lesson Objectives

e To think about the relationship between area,
height and base of parallelogram.

* To find the base from the area and height of the
parallelogram.

Prior Knowledge

* How to find the various types of parallelogram
using formula

* Prepare diagram on grid paper for €J.

Wiz

L —

If the lengths of bases and heights of parallelograms are equal,
their areas are also equal.

a We want to make a parallelogram with an area of 48 cm? and a
height of 8 cm. How long should be the base in cm?
We can make various parallelograms.

But all the lengths of their bases
are equal.

48 cm? 48 cm? 8cm

[ Jem [ Jem

Let’s think about how to find the base by using the formula for the
area of parallelogram.

. x 8 = 48
Base Height Area
() =48+8
(J)=6 Answer: 6 cm
136 =11xT1 —

182

Textbook Page:

Actual Lesson 091

Assessment

e Understand and explain the relationship between
area, height and base of parallelogram. F

* Find the base from the area and the height of
parallelogram. S

Teacher’s Notes

The key points in this lesson is to:

* Confirm whether students can find the area
of parallelograms when their bases and
heights are the same.

* Correctly apply the area formula to find out
the base or the height, based on this
understanding.
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Lesson Flow

K} O Predict the size of area whether it is Discuss and share their answers in pairs.
larger or smaller. Important Point
[T] Introduce the Main Task. (Refer to the BP) [T Explain the important point in the box i %
[T] Direct the students attention to task 4 on the
blackboard and ask them to predict which I3 O Find the length of base using the area
parallelogram has a larger area and explain the and length of height.
reason why they think so. [T] We want to make a parallelogram with an area of
[TN/ Possible student responses: 48 cm? and a height of 8 cm.
* © looks similar to @, because of the base and How long should be the base in cm?
height are the same. [S] Discuss in pairs on how to find the base.
* © looks larger than ©, because of the space [T] Ask few students to share their answers to the
inside @ looks wider. class using the blackboard.
[S] Present ideas on the blackboard. [S] Share their answers with the class using the

blackboard for explanation.
3 Find the area of the parallelograms.

[T] Find the area for parallelograms @, ® and ©. E Summary

[S] Work individually to find the areas of [T] What have you learned in this lesson?
parallelograms. [S] Present ideas on what they have learned.

[T] Ask students to share their answers in pairs. [T] Use students’ ideas to confirm the important
“What do you notice?” concepts of this lesson.

Sample Blackboard Plan

I I Main Task: Let's find the relationship between the base, height and area of the parallelogram. I

[ Reviow

I
| MT Iiisdets [Pl Frdin LESK ReTe. |

Hnwlnn; should be the base incm?

o Let's find the area of sach parallelogram below
L 1] a 3] i 7 \ 'n,
e & Em e .

Area=BxH We ko
diz=BxE [BxB=a8 and 48 + K= 6|
thiss answer: Bom

Which aren is larger?
BxH = Area
Bl a8
Area B, B and € are the same, Thus, it the length of bases and B=aisR
Summary
= When the lengths of bases and heights of
are equul. parallelograms are equal then their areas are also
equal.

heights of parallelogram are equal. the area of these purallelograms b=o
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Unit: Area of Figures
Sub-unit 2: Area of Triangles
Lesson 1 of 4

Sub-unit Objectives

* To understand how to calculate the area of triangle
and the meaning of the formula.

* To calculate the area of triangle by applying the
area formula for triangle.

Lesson Objectives

* To think about how to find the area of a triangle by
applying the equivalency transformation or multiple
transformation.

* To calculate the area of triangle by applying the
area formula for triangle.

Prior Knowledge

* Area of Parallelograms
* Finding the area using the formula for the area of
different parallelograms and rectangles

 Grid papers, Enlarge drawing of a triangle on a
chart and different ideas presented on charts

@ Area of Triangles

n Let’s find the area of the triangle below.
© Let's think about how to find the area.

lcm

Can we change the triangle
to a known shape to find the
area?

Write down your idea.

/\
/

/
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Textbook Page:
137 to 139

Actual Lesson 092

Assessment

* Think about how to find the area of a triangle based
on equivalency and multiple transformation. F
 Explain how to find the area of a triangle. S

Teacher’s Notes

Multiple Transformation is to combine another
same figure to the original figure in which the
area formula is known.

Students have already understood
Equivalency transformation to find the area of
parallelogram. It's important for teachers to let
them understand and explain how to apply it
for the area of triangle.

Paae 138 of the textbook

© Explain the ideas of the 4 children.

Are there any ideas that
are same as yours?
@ Ambai’s Idea O Gawi'’s Idea

e/ [ |Ne D, ~NE

@ Naiko’s Idea

4 4

@ Kekeni'’s Idea

© ®

4 r

‘c
© Which of the ideas of the 4 children in € are similar or different?

® Whose idea changes the triangle into a rectangle?
® Whose idea changes the triangle into a parallelogram?

© Whose idea changes the triangle into another Iiﬂrﬁ«mai and aiko
the same area? aWi ana Kekeni

© Whose idea changes the triangle into another figure with

2times its arcaA M bai and Gawi

Kekeni and Naiko

© Look at the ideas that change the triangle into a rectangle or a
parallelogram and find the sides that have the same length as in
the original triangle.

© Think about how to find the area of a triangle.

® Ambai’s Idea O Gawi's Idea

Since the length of the Since the height of the
rectangle is half of AH, parallelogram is half of AG,
(AH+2)xBC BaseX (AG+2)

m Naiko’s Idea

Since the area of the triangle
is half of the area of rectangle
DBCE and the length of the
rectangle is AF,

(AFXBC)+2

Kekeni's Idea

The area s half of the area of
parallelogram ABCD,
Base X Height +2

4 4

(B) Measure the lengths needed to find the area of the triangle below
and then calculate the area.

Page 139 of the textbook

BaseXHeight+~ 2 iem A

1ef

=8 X5+ 2

=40 +2

=20 5T
Answer: 20cm’
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Lesson Flow

EJ Review the previous lesson.

B3 © Let’s find the area of the triangle.

[T] © Let’s try to think about how to find the area of
a triangle.

[S] Think about how to find the area of the triangle.

[T] Can we change the triangle to a known shape?

[S] Discuss and write down own ideas and share.

[T] Introduce the Main Task. (Refer to the BP)

EJ How to find the area of a triangle.

[T] @ Explain the ideas of 4 students.

1. Ambai’s Idea: Equivalency Transformation
[IN/ Draw a small rectangle (BCDEFGH) on top of
the original triangle. Then, find the length of the
rectangle which is going to be half of AH (the line
running down from A to H) 2 small right triangles
out of rectangle are the same as those inside of
the rectangle. Therefore, the area of triangle is
the same as that of the rectangle.

Gawi’s Idea: Equivalency transformation

A small parallelogram (BCDEFG) is drawn. Use
the length of the parallelogram with the height of
the parallelogram which is the line in the middle
that is half of AG (the height of the triangle).
One small triangle out of the parallelogram is
equal to the triangle inside of the parallelogram.
Then, the area of triangle is the same as that of
the parallelogram.

3. Naiko’s Idea: Multiple transformation- refer to
teacher’s notes for explanation.

A big rectangle is drawn on top of the triangle.
The area of the two small right triangles is half of
the area of the 2 small rectangle. Since the area
of each small triangle is the half of the each
small rectangle.

4. Kekeni’s Idea: Multiple transformation

=

[IN/ Draw a triangle as the opposite side of the

original triangle with the same shape and size so

that a big parallelogram is formed. Therefore, the
area of the triangle is half of the area of
parallelogram ABCD.

© Which of the 4 childrens ideas are similar or

different?

® which one changes the triangle into a

rectangle? Ambai’s and Naiko’s ideas.

which one changes the triangle into a

parallelogram? Gawi’s and Kekeni’s ideas.

© which one changes the triangle into other

figure with the same area? Ambai’s and Gawi’s

ideas.

[S] © which one changes the triangle into other
figure with the 2 times area? Naiko’s and
Kekeni’s ideas.

[T] © Look at the ideas that change the triangle into
a rectangle or a parallelogram, find the sides that
have the same lenght as in the original triangle.

[S] All sides are changed but the base remains the
same.

@ @ & B

I3 © Think about how to find the area of a
triangle.

[T] Calculate the area based on each students’
ideas.

[IN/ Explain the blackboard plan and display the
explanations below the diagrams.

EJ O Find the lengths required to calculate the
area.

[T] Let students find out the lengths required to
calculate the area of a triangle.

[S] Base (8 cm), and height (5 cm) are used to
calculate the area of the triangle.
8x5+2=20cm?

Sample Blackboard Plan

Unit: 10 Arca of Figures

Sub — Unit: &rea of Trangles

Page: 137 — 139,

I Main Task: Let’s think about how to find the area of a Triangle.

| Rewview I

P Lata think aboul Bow 1o lirkd e e

Lat's fnd the area of inangle below Ambai’s idea

6 ideas of the & students.
Gawi's idea

A

" [

L = W of
rectangle

[6 = 4 = 2= 12
Answer: 12 e

This triangle can be changed into a
rectangle or a parallelogram.
Wite down students” ideas.

MT: Introduce the main task |
here.

BCx ([(AG =+ 2]
(2 i= half of
height)

BC x {AH + Z)
{2 ix half of width)

L x W ofsmall

rectangles
& X {4+ Z)=12
Answeer Llomd

B x, H wofa
parallelogram
6 % 4+ 23=12
Answer: 12 en®

Summary
T calculate the arca of & triangle:

angle to known shapes. (rectangle
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Unit: Area of Figures
Sub-unit 2: Area of Triangles
Lesson 2 of 4

Lesson Objectives

e To understand the relationship between the base
of the triangle and the height and make a formula
of the triangle.

* To measure the required length of the triangle and
find the area.

* To use the area formula for triangle to find the area
of a triangle.

Prior Knowledge
* Finding the area of a Triangle

 Grid paper, Enlarge drawing of a triangle on a
chart for €

Draw a perpendicular line AD from the vertex
A to the opposite side BC of the triangle.
Side BC is called the base and line

AD is called the height of the triangle.

[[ Area of triangle = (base x height) + 2 ]]

a Let’s find the area of the triangle below by measuring the
necessary lengths.

When each of the 3
sides is the base,
what are the heights of

the triangles,
respectively?

6cm

Area=6x4+2=12
Answer: 12 cm?

Let’s find the area of triangle, as follows:
@ when side BC is the base.
@ when side AB is the base.
7.5x7.2+2=27 cm’
9x6+2=27 cm’

186

Textbook Page:
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Actual Lesson 093

Assessment

e |dentify and understand the relationship between
the base and the height of a triangle and derive
the formula. F

* Calculate the area of a triangle using the formula.
S

* Complete the Exercise correctly. S

Teacher’s Notes

* Ensure the students use rulers to measure
the heights of the triangles when each of the
three sides are bases.

* The area of the triangle will be the same
even though the base and the height are
measured from three different lengths.
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Lesson Flow

EJ Review the previous lesson.

(12+11.97+12.15)+3=12.04
Area is approximately 12 cm2.

B3 Constructing the formular for triangle using /7 When the base changes, the height also

the required lengths.

[IN/ Using the ideas from the previous lesson,
students will construct the formular for triangles
using the required lengths. The required lengths
are base, height and then +2.

[TIS] Identify the required lengths to construct the
formula for triangle through discussion.

EJ important Point
[TS] Explain the important point in the box i i

I3 © Apply the area formula for triangle.

[T] Introduce the Main Task. (Refer to the BP)
[T] Let’s find the area of the triangle by measuring
the required lengths.

[S] Use the formula for triangle to calculate the area.

1. Base BC:6x4+2=12
Answer is 12 cm?

2. Base AC:5.7%x4.2+2=11.97
Answer is 11.97 cm?

3. Base AB:4.5x5.4+2=12.15
Answer is 12.15 cm?

changes but the area remains the same.

EJ complete the Exercise

[S] Solve the exercises.
[T] Confirm students’ answers.

[ summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Unit: 10. Area of Figures

Sub — Unit: Area of Triangles

Lesson: 2 of £

I Main Task: Let’s use the reguired lengths to create the formula for the triangle and calculate the area.cec I

Review

[ Side BC ]

| Side AC

MT: Intreduce the main task
|_here

Important Point.

D i ot ot ular e AL Trowm Ehe

vertex & 1o the opposite side BC of the 4
trianighe. Side BC i3 called th base and /\
e ALY s calied ths haight, g
\ [

3

i i

| Aren ot a triangle = base x height + 2 | =

u Let’s find the area of the triangle below by
measuring the necessary lengths.

3 \\ When each of the 3
, sides is the base, what
; are the heights of the
riangles, respectively’

Gxd+2=12
Answer: 12 e’

Side BC

C
E7wd4.2+2=1157 45x54+2=
\ Answer: 11,97 cm? 1215 ey ;
e Armwer: 12,15 em-

: T

Exercise
Complete (1} and (2)

Summary

To calculate the anea of o triangle apply:
Area of o triangle = (hase x height) + 2
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Unit: Area of Figures Textbook Page
Sub-unit 2: Area of Triangles 141

Lesson 3 of 4 Actual Lesson 094

Lesson Objectives Assessment

* To understanding how to find the height outside of * Understand and explain the height of the triangle.

a triangle. F
* To find the area of triangle whose height is located * Calculate the area of a triangle using the outside
on the outside of the triangle. height. S

e Complete the Exercise correctly. S

Prior Knowledge
* Using the formula to find the heights of each sides
of the triangle Teacher’s Notes

The 2 TgnL angle laridles were dentec oY

a perpendicular line, therefore, we used its
* Charts of @ formula (BXH+2) to solve the problem.
Based on the idea of transformation, the small
triangle was subtracted from the bigger
triangle to find the area of the triangle.

Let’s think about how to find the area
of a triangle with side BC as the base
on the right.

© Explain Sare’s and Yamo’s ideas.

Yamo’s Idea

‘ Sare’s Idea

i j ; Subtract f from Z i

5 12%10+ 2= 60cm
8x10+2=40cm 4x10+2=20 cm’

@ Find the area of triangle that has a base of 8 cm and a height of

10 cm by using the area formula and then compare with the result
obtained in @. 60 cm -20 cm =40 Cm

@ 8x10+2=40 Answer: 40 cm’
Draw a straight line @ through vertex A and parallel to side BC.
The distance between

A
line ® and line ® is the height ®
of the triangle when side BC Height eight Heigh
is the base. Height

® B™Base— C

Let’s find the area of
these triangles.
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Lesson Flow

n Review the previous lesson. ﬂ © Using the formula to find the area of a
triangle.

B3 Think about how to find the area of a [T] Find the area of triangle that has a base of 8 cm
triangle. and a height of 10 cm.

[s] @) Read and understand the situation. [S] Calculate the area of the triangle using the

[T] Introduce the Main Task. (Refer to the BP) formula, Area=BXxH=2.

[T] @ Explain Sare’s and Yamo’s ideas to confirm [S] Compare the answers obtained in @.
the height as 10 cm.

/I  Sare’s Idea 3 Important Point
| drew a parallelogram and used a ruler to [Tl§] Explain the important point in the box i~
confirm the height of the triangle inside the
parallelogram and calculated its area. EJ complete the Exercise
e Yamo’s Idea [S] Solve the exercises.

1. Adding a smaller triangle to the original triangle [T/ Confirm students’ answers.
to form a right triangle

2. Use a ruler to find the height outside the 3 summary

original triangle and calculate the area of the [T] What have you learned in this lesson?

right triangle. [S] Present ideas on what they have learned.

3. Subtract the area of the smaller triangle from [T/ Use students’ ideas to confirm the important
the area of the right triangle. concepts of this lesson.

[IN/ The height remains the same whether drawn
inside or outside of the triangle.

Sample Blackboard Plan

Unit: Area of Figures Sub - Unit: &rea of Triangles Lesson: 3 of 4

Main Task: Let's find the area of these triangles using the arca formula for the riangle..

MT: Introduce the main
task here. from Subtract

(i

=

n Let’s think about how to find the

fx 0+ = &0 e (11 12% 10+ 2 = 60 cm? i em® = 20 em?
area of a triangle with side BC as the i et (28 % 10+ 2=_30 :.m.- - i) om?

kal i
e B Exl0=2= 40 Answer dlcm?

Summary
| Important Peint. J * The extension of straight line

v Hrouigh westen, A s Thi

I base BC does not change the

side BC. Tha destance ! height of the triangle.

botwaon line 5 and 0 i :

i Fife (0 i Falght of thae

n Explain Sare amd Yarmo's ideas i irinnigln when aide BC

i v s

Exercvise.
‘omplete nund E.

Dirangy a SirRigh line (20 through a venax A& and paralled o

B Baorm — C dom— I
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Unit: Area of Figures Textbook Page:
Sub-unit 2: Area of Triangles :

Lesson 4 of 4 _ Actual Lesson 095

Lesson Objectives Assessment

* To think about the area of triangles with the same * Understand the relationships between area, height
base and height. and base of the triangle. F

* To find the height of triangle from its area and * Calculate the height of a triangle with the given
base. base and the area. S F

e Complete the Exercise correctly. S

Prior Knowledge

* Area of triangle
* Finding the area of triangle with the given base Teacher’s Notes
and the height

Students have a habit of understand that if

. there are different triangles their areas are
Preparation

. : : also different even though their base and
 Grid paper, enlarged drawing of a triangle on a height are the same
chart

Another confusion is that they cannot find out
which side or length is base or height, if the
triangle shape is rotated.

Teachers need to guide students repeatedly
and thoroughly about what is height or base,
even though we rotate the triangle or change
its shape (example done in @).

o In the figure below, straight lines AB and CD are parallel.
Let's find the area of each triangles below. A|| are 9 cm’

o e 3] o

@ ....................................................................................

If the lengths of bases and heights of triangles are equal,
their areas are equal.

o The figure on the right is a right A
angle triangle.

© Letsfindthe area. Gx 8~ 2=24 ¢

©® When side BC is the base, 5

calculate the height of the triangle. 10¢cm

10 X D + 2 = Area 10x () +2= Area
Base Height 10x () = Area X 2

(O =Area x2 + 10

() =24x2+10=4.8 cm

. o

Let’s find the area of these 10cm  5cm

triangles when sides AD and BC 4.cm
are the base, respectively. S o
cm
AD: 5x 8+ 2=20 cm’ \

BC: 10x4+ 2=20 cm?
OxOd3

142 =
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Lesson Flow

EJ Review the previous lesson.

B3 O Find the area of triangles with the same
base and height.

[T] Introduce the Main Task. (Refer to the BP)

[T] Let's find the area of each triangle below.

[S] Discuss in groups and share their ideas with
friends.

[TN/ Calculate © to ©.
All give the same answer as 3X6+2=9
Answer is 9 cm?.

[S] The areas are the same, because the height is
6 cm and the base is 3 cm for all triangles from

Ot O.

EJ Important Point
[TiS] Explain the important point in the box i~~~ L

I3 O Find the height of a triangle by using the
base and the area.

[T] © Let’s find the area in cmz2.

[S] Using the formula of a triangle.
The base AB is 6 cm and the height AC is 8 cm.
The area is 6xX8+2=24
Answer is 24 cm?

[T] ® When side BC is the base, calculate the
height of the triangle.

Use the area formula of triangle to find the height
of the triangle when the base is BC.

1. We know the area is 24 cm and the base is
BC, which is 10 cm.

2. We know the formula is BxXH=area, we can
substitute the area and the base,

which is 10X []1+2=24.24%x2+10=4.8
Answer: 4.8 cm

What do you understand through this task?

“If we know the base and the area of a triangle,
we can find its height.

[s]
[TN]

[T]
[S]

EJ complete the Exercise

[S] Solve the exercise.
[T] Confirm students’ answers.

[ summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Unit: Area of Figures

Sub - Unit: Area of Triangles

Leszon: 4 of 4

Main Task: To find the area of a riangle whose height is outside of the triangle.

i MT: Introduce the main
__task here. e
Find out the area of “ e

. o o 3] L4 ]
140
- Fim 3

Dix6-2=9
Ixh=2=9
335:&—2:9
Oix6=2=9
The area for @ - @ is the same with 9 cm’.

)

I Important Point. I

1 the lengrths of beses and heights of briangles are
equal the area are equal

e H Base [AB) Height {AC) i
fx. & <+2=
; |: C Area =

u The figure on the right is a right triangle.

ﬂ Find the area of the triangle ABC.

Base x Height +

ﬂ Find out the height AD, when BC is the base.

10mm +2=24

BE % AD =
10x 234

Exercise
Complete exercise.

10x MzZniszdx2
10x B 10= 24%2+10 ]
B a0 Height Al is 4.8 cm?

Summary

*When the lengths of bases and heights of triangles are equal, their areas are equal.
= Ifwe know the base and the area we can find the height.
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Unit: Area of Figures Textbook Page
Sub-unit 3: Area of Trapezoids 143 and 144

Lesson 1 of 1 _ Actual Lesson 096

Sub-unit Objectives

* To understand the meaning of the area formula for * |dentify that three lengths (Upper base, lower base

trapezoid. and height) are used to calculate the area of
* To calculate the area of trapezoid using its formula. trapezoid. F
 Derive the area formula for trapezoid. F
Lesson Objectives * Apply the area formula for trapezoid. S

e |dentify that to calculate the area of trapezoid,
three lengths are used. (Upper base, lower base

and height). Teacher’s Notes
* To develop a formula to find the area of trapezoid.

The importance of this lesson is to understand
Prior Knowledge how V\{e can apply the area of parallelogrrflm
: and triangle and locate the 3 lengths of sides
* Area of paralielogram and triangle as upper base, lower base and height are

Preparation used to calculate the area of trapezoid.

. _ It is necessary to highlight these three lengths
* Grid papers and scissors

) ) during the lesson; e.g. marking them with
* Chart of the important point colours or underlines.

e Area of Trapezoids © Let's explain the ideas of the 4 friends below and write
expression to find the area.

o Let’s think about how to find the area of the trapezoid below.

Ambai’s Idea Gawi’s Idea
\ TN
\ T \

cm A D
What known shapes can
lcm be used to find the area? (4 [ 4
a Sare’s Idea : g

\ Yamo’s Idea
5 ¢ \ \
\ \ \ \
_ H 4 4
) ‘€
i Vavi’s Idea
g ® Discuss how the ideas of )
| changed a trapezoid into 4 friends are similar or ~ Mero’s Idea
a parallelogram. _ R .
different. Using the area formula of triangle,
© Let’s think about a formula Bise X Heigh‘ +T
\ \ to find the area of the (2 + 6) X D )
trapezoid using the ideas | | 4 1 J
\ \ in@ (lower side +upper side) X Height +2

4
Using other ideas,
how can the formula
be represented?

Area: Area Of parallelogram+ 2 - = <o

The 2 parallel sides of trapezoid are Upper base
called the upper base and the lower base, Height
the distance between their sides is

Lower base

called the height.

pr.

[[ Area of trapezoid = (upper base + lower base) x height +2 ]] l
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Lesson Flow

EJ Review the previous lesson.

3 © Think about how to find the area of a
trapezoid.

[T] Which known shapes can a trapezoid be
transformed into to find its area?

[S] Observe the trapezoid and transform it to known
shapes.

[T] Complete Vavi’s idea using expressions and
figures.

[S] Present their transformation.

[T] Introduce the Main Task. (Refer to the BP)

EJ © Let’s explain the ideas of 4 students and
write expressions to find the area.

[T] © Refer to board plan for the explanation of the
4 students’ ideas.
[S] Write mathematical expressions for each ideas.
[S] @ Compare the ideas and discuss how the 4
ideas of the students are different or similar.
[IN/ 1. Ambai and Gawi used the formula for triangle
to find the area of trapeziod.
2. Sare and Yamo used the formula for
parallelogram to find the area of trapezoid.

I3 © Form the area formula for trapezoid.

[T] Let students understand that when Gawi used
the formula for triangle, the base is: lower side
(2) + upper side (6) that totals up to only one
base (8) then multiplied by the height (4) +2.

[T] Ask students to confirm whether the others ideas
are similar with Gawi’s idea or formula.

[S] Check and conclude that they are all the same
and this is the area formula for trapezoid.

EJ Important Point
[TiS] Explain the important point in the box i~ 5.

[ summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Unit: Area of Figures

Sub = Unit: Area of Trapezoids

Lesson: 1 of 1 Page: 143 and 144.

I Main Task: Let’s think about how to develop the formula for the trapezaid. I

) Four ldeas and the sxpressions

Ambai's ldea
Diivide The tr

Gawi's ldea
Shape the trapezoid into triangles.

n What shapes can be used to find the area of a
trapezoid?

Sara"s ldea

A

Wawi's [dea: | changed atrapesoid into a
parallelogram.

id into two trang

Turning the trapezoid upside down and putting
tham together to make a parallebogram,

Complete 0 andﬂ

2+B=8
=@ xd+2
= 16 cm?

Bik+2 vERdR T
= 2at s+ 2
=16 cm? ™ T \

Yama's ldea
Shape the parallelogram into a parall=logram

Summary
.

1+0=8
drdal
50,88 2= 16 cm?

2+ b= B
Hxds2=18CmE

I Imporiant Paint.

*Area of a trapezoid = (upper base + lower base) x height = 2

\_/ \

Area = Area of parallelogram + 2 [ A

The 2 passiiel sides of Peparoed s
rale=] uppe basw ol bpwer

st sl haagii

| MT: Introduce the main
_task here.

i |

Arma ] IFRpPil = | G = ke Db | o Baights 2
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Unit: Area of Figures
Sub-unit 4: Area of Rhombuses 145

Lesson 1 of 1

Sub-unit Objectives

* To understand the meaning of the formula for area
of rhombus.

* To find the area of rhombus by applying the
formula.

Lesson Objectives

* To identify that if we find the length of diagonals
we can calculate the area of rhombus.
* To develop a formula to find the area of rhombus.

Prior Knowledge

* The area of triangle and its formula
* The area of rectangle and its formula

« Enlarged drawing of @) and @, rulers for students

194

o Area of Rhombuses
E A H
(€D Lets think about how to find the area L
of a rhombus. g2 em—r D
mn n]
F C G
Gawi’s Idea E A
Divide a rhombus into 2 triangles, B 4 )
9X(6+2)+2x2
Area of triangle F c e
4
Kekeni’s Idea = A x
Change a rhombus into the rectangle, since B d D
the area can be calculate by length x width,
(6+2)x9 F C G
| 4
‘i Naiko’s Idea E A H
Change a rhombus into the triangle, since B D
the base is FG and the height is AC,
9X6+2 F C G :
Vv
‘€
: The area of rhombus can be found by Diagonals
using the length of 2 diagonals. %
i | Area of rhombus =(diagonal x diagonal) + 2 |
E A H
e Let’s think about how to find a o
quadrilateral with diagonals that B g D
have a perpendicular intersection, 4. cm
as shown on the right. c % 6

Textbook Page:

Actual Lesson 097

Assessment

e Think about how to develop a formula to find the
area of rhombus. F

* Apply the formula of rhombus for the quadrilateral
with diagonals crossing perpendicularly. S

Teacher’s Notes

In Rectangle, the blue line is the length and
the red line is the width.

The length and the width of the rectangle are
multiplied together to find the area.

In Triangle, the red line is the base and the
blue line is the height.

The base and the height of the triangle are
multiplied than divided by 2 to get its area.
From rectangle and triangle to rhombus the
red and blue lines are diagonals.

The lengths of the two diagonals are
multiplied then divided by 2 because the area
is double.

This becomes the formula for Rhombus:
Area=Diagonal X Diagonal +2

¢ Rhombus

S _Wmals

bass

Triangle basexheight=+2

diagonal X diagonal = 2

Rectangle length x width
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Lesson Flow

EJ Review the previous lesson.

3 © Think about the way of finding out the
area of rhombus.

[T] Review the formula and the area of triangle and
the rectangle and let students to observe the
rhombus and think about how to find its area.

[/S] Review and observe the rhombus and think
about how to find the area of a rhombus applying
the ideas of rectangle and triangle.

[T] Introduce the Main Task. (Refer to the BP)

EJ Find the area of rhombus.

[S] Think of own ways on how to find the area of
rhombus and present their ideas

[T] Let students read and discuss in groups the
three ideas and ask them to explain.

[S] Analyse in groups the ideas and identify how
these ideas are used to find the area of a
rhombus.

[T] Confim the students ideas with Gawi’s, Kekeni’s
and Naiko’s ideas.

3 Construct the area formula for rhombus.

[T] Ask the students to compare the three ideas and
find out common features.

[S] Common features are:
(1) all the ideas calculate 9x6+2
(2) AC and BD are the diagonals.
(3) Multiplying diagonals and +2

[S] Develop the formula for rhombus from summary
of students’ ideas.

EJ Important Point
[TiS] Explain the important point in the box i~ 2.

[ O Find the area of the quadrilateral with
diagonals that have perpendicular
intersection.

[S] Use the formula for rhombus and calculate the
quadrilateral with diagonals that have
perpendicular intersection.

[T] Check and confirm the answer with the students.

4 summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Unit: Area of Figures

Sub — Unit: Area of Rhombuses

Main Task: Let’s think about how to find the area of a rhombas.

What shapes can be used
to find the area of a

®  Gawi's: Divide a rhombus inlo e Kekeni's: Change the

2 Irlangles.

| 0% (p+@)+2 x2=27 |
[ Answer: Zfem?
Cheighe 1

| Tmpartant Foint. |

Rectangle Triangle

MT: Introduce the main
_task here.

AT +
Students” Ideas iBRRE

® NMaiko's: Change rhombus
Inte triangle since FG i tha
base and AC i the height.

rhombus into the rectangle to
wse length x width.

Width of rectangie

Summary
*Area of a rhombus = diagonal x diagonal = 2

MWxT7+2=35 3cm’
10 xF+2+ 10 x4 +2 = 35 FScm?




Unit: Area of Figures "Textbook Page :
Sub-unit 5: Thinking About How to Find the Area 146

Lesson 1 of 1 _ Actual Lesson 098

Sub-unit Objective

e To find the area of various quadrilaterals and e Understand and explain how the area of various
pentagons. quadrilaterals and pentagons can be found. F
* Calculate the area of various quadrilaterals and
Lesson Objectives pentagons. S F
* To understand that the area of various * Complete the Exercise correctly. S

quadrilaterals and pentagons can be found by
separating them into known shapes.

* To calculate the area of various quadrilateral and Teacher’s Notes
pentagon by separating into known shapes and
applying the correct formula.

In this lesson the area of quadrilateral and
pentagon is found by dividing the two shapes

Prior Knowledge into several triangles and applying the triangle

o . formula to calculate.
» Formulae for finding the area of triangle,
parallelogram, rhombus and trapezoid

* Enlarged quadrilateral on the large sheet, rulers

e Think About How to Find the Area

o How can we find the area of the A
quadrilateral as shown on the right?

Can | divide this

shape into other B c
known figures?

Let’s find the area by measuring the necessary lengths.

. D

:  pentagons can be found by 5

dividing into several triangles.

: 5 c

Let’s find the area of a
quadrilateral and a pentagon
as shown on the right.
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Lesson Flow

EJ Review the previous lesson. 3 Important Point
[TiS] Explain the important point in the box i~ L

3 © Think of ways on how to find the area of

a quadrilateral. E @ Find the area of pentagons.

[T] Introduce the Main Task. (Refer to the BP) [S] @ Calculate the area of the pentagon using the

[T] How can we find the area of a quadrilateral? measurements given.

[S] Observe the quadrilateral and think of ways on [S] @ Divide the pentagon into known shapes and
how to find the area. calculate the area.

[IN/ 1) Divide the quadrilateral into 2 triangles [T] Ask students to present their calculations and
2) Use the diagonals of the quadrilateral as a confirm.

base of the 2 triangles.
3 complete the Exercise

EJ Find the area of quadrilateral by measuring. 57 Soive the exercises.

[T] Let the students to measure the required lengths [T/ Confirm students’ answers.
before calculating the area.

[S] e Divide the shape into 2 triangles kd summary
* Measure the required lengths [T] What have you learned in this lesson?
* Apply the formula for triangle to calculate the [S] Present ideas on what they have learned.
area. [T] Use students’ ideas to confirm the important

concepts of this lesson.

Sample Blackboard Plan

Unit: Area of Figures Sub — Unit: Thinking About How to Find the Area Lesson: 1of 1 Page: 146G,

I Main Task: Let's think about how to find the area of the quadrilaterals and pentagons and calculate.

Review
MT: Introeduce the main ‘ | Important Point. |

task here.
B - N . B Ox2e2=n
LLLLY

nCan this quadrilaterals be divided into other known figure? ql.— B {6+1)3:2=13.5 5 B [9+8)x5+2=42 5
" —— £=19 K =111 9+42.5=51.5

(B 12 G+13.5=19.5 A G185 ¥
Answer: 19 5cm? e

Other known shapes

B 1BxT+2=63
B 2h14+2=140 B18x10=-2=90

E f'-._ i 16x5+2=40
Irﬁ-'rra' =
L

B 20x6+2 =60

‘) 60+140=200 / A0+E3+90=153
Measure the necessary lengths to find the area. f .\ Answer: 200m? | :‘_‘_,.' B":"".‘Q::h At Sk

6= 1.5+2=45

Bxd+2=12 Summary

4.5+12 =183 To find the area of quadrilateralz and pentagons;

Angwer: 16.5cm® I.  Divide into several triangles and apply the area formula for triangle
and calculate.




Unit: Area of Figures Textbook Page

Exercise, Problems and Evaluation 147 and 148 :
Lesson 1 and 2 of 2 Actual Lesson 99 and 100 :

Lesson Objective

* To confirm their understanding on the concepts e Complete the Exercise and Problems correctly. S
they learned in this unit by completing the
Exercise, Problems and the Evaluation Test

confidently. Teacher’s Notes

Prior Knowledge This is the last lesson of Chapter 10.

Students should be encouraged to use the
necessary skills learned in this unit to
complete all the Exercises and solve the
Problems in preparation for the evaluation test.
The test can be conducted as assesment for
your class after completing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises and problems as a seperate lesson.

¢ All the contents learned in this unit

Preparation
 Evaluation test copy for each student

CI) Let’s find the area of these shapes.

@ ® @ Finding the base and the height, and using formula.
@ @ Which lengths
4cm 3 cni o5 8 cm can we use?
8cm 6cm
2 2 Parallelogram 7cm

8x4=32 cm 2x5=10 cm? . 6x3=18 cm? 855+ 2220 crm
@ Let’s find the area of these triangles. [Pages 13710 142$ ® @ 3cm

@ @

4x6+2=12 cm?!

N
Parallelogram

4cm

4x3+2=6 cm’ 9x9+ 2=40-5'Cm2 I’ @ Let's draw a triangle with an area i
Let's find the area of these figures. |.Pages 14310145 same as the area of the triangle on the right
@ @ and explain the reason why they are equal. / Lom
e —— *"Sincé same base and height, the area is thessame.
— The triangle on the right has a height of 15 cm [x15+2=185 cm2
and an area of 135 cmz. (=18 cm?
How many cm long is the base?
@ Finding the height or the base when the area is given.
T @ Let's find the area of these shapes.
8x4+2=16 cm’ (3+5)x5+ 2=20 cm?’
5..............................................................@ ............ . 6cm sem ’A\
: Let's calculate. (Do you remember? : 5cm 7
P ®e2+2 16 @48+412 ©@60+154 @84+214 ‘
®258+386 © 624+4156@306+1718 ® 837+3127 Tgp;joid Rhombus o

(6+10)x5+ 2=40cm®  7x4+2=14cm’  5x8+2=20cm’
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Lesson Flow

K} complete the Exercise

[S] Solve all the exercises.
[T] Confirm students’ answers.
[IN] @) Finding the area of parallelograms.
@ Finding the area of triangles.
@) Finding the area of rhombus and trapezium.

B3 Solve the Problems

[S] Solve all the problems.

[T] Confirm students’ answers.

[N/ All problems to be done for homework.

[IN] @ Finding the base and the height and using the formula.
(@ Drawing the triangle with the same area.
® Finding the height or the base when the area is given.
@ Finding the area.

EJ Complete the Evaluation Test

[IN/ Use the attached evaluation test to conduct assesment for your class after finishing all the
exercises and problems as a seperate lesson.
[S] Complete the Evaluation Test.

End of Chapter Test Date:
Chapter 10: Name: Score
Area of Figures /100
1. Find the area of the shaded figures.. [4 x 15marks = 60 marks]
(1) Write working out (2) Write working out
bem:
8.5¢ ;'J'cm 9em \Oom
/.5 5x7=30 L (6+14)x9+2=90
S5cm em
Answer: 30 sz Answer: 90 sz
) Write working out 4) Write working out
g bai '7 Scm
12x17+2=102
6cm
’ 9.5cm

Answer: 54 sz Answer: 102 sz

3. A piece of land shaped like a parallelogram are shared into 3 different shapes of (a), (b)
and (c). Find the area of (a), [3 x 10 marks = 30 marks]
Write working out (a)

7R Imy  (15+3)x12+2=108
vvllc wui I\II2|$ Bt W) Write working out (c)
9%12=108 12Xx12+2=72
Answer (b) : Answer (c) :

4. EFGH is a rectangle. Find the area of quadrilateral ABCD. [10 points]
Write working out

= 6x4+2=12

\
n;.;m 7 Answer (c) : 1 2 cm
|

=

v c
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End of Chapter Test Date:

Chapter 10: Name: Score

Area of Figures /100

1. Find the area of the shaded figures.
[4 x15marks =60 marks]
(1) Show working out (2) Show working out

8.5cm i'?cm

S5cm l4cm
Answer: Answer:
(8) Show working out (4) Show working out

Answer: Answer:

2. A piece of land shaped like a parallelogram is shared into 3 different shapes of (a), (b)
and (c). Find the area of (a),
,3m 9m [3% 10 marks =30 marks]
Show working out (a)

@ © /i5m
I5m
24m
Answer (a):
Show working out (b) Show working out (c)
Answer (b): Answer (C):

3. EFGH is a rectangle. Find the area of quadrilateral ABCD. [10 points]
Show working out

Answer (C) :
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Chapter 11 Multiplication and Division of Fractions

1. Content Standard
5.1.2 Extend learned multiplication and division to multiply and divide fractions by whole numbers.

2. Unit Objectives

* To deepen understanding about fraction.
e To understand the meaning of multiplication and division of fractions by whole numbers and

think about how to calculate.

* To master the calculation of fraction multiplied or divided by a whole number.

3. Teaching Overview
This unit is to get prepared for the further leaning of fraction X fraction and fraction +fraction. As

they summarise and consolidate operation of fractions X whole numbers and fractions +whole
numbers, they will also get used to the use of area diagram and rules of multiplications and
divisions. In this unit, students should master operation of fractions X whole numbers and
operations of fractions +whole numbers, to enhance further learning of fractions.

4. Related Learning Contents

Grade 4

e Meaning of (decimal
number)x(whole number) and
how to calculate it

e Meaning of (decimal
number)+(whole number) and
how to calculate it

Grade 6 |

Meaning of (fraction)x(whole
number) and how to calculate it
Meaning of (fraction)+(whole
number) and how to calculate it

e How to find the volume
of a prism and cylinder.

\/

[16. Multiplication and
Division of Decimal
Numbers]

[11. Multiplication and Division
of Fraction]

e Meaning of
(fraction)=+(fraction) and
how to calculate it

[4. Division of Fractions]

[3. Multiplication of Fractions]
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Sub-unit 1: Operation of Fractions X Whole Numbers 150 to152
Lesson 1 0of 3 Actual Lesson 101

Sub-unit Objective

* To understand the meaning and how to calculate * Think about how to calculate
fraction multiplied by a whole number. Fraction X Whole number. F

e Understand and explain how to calculate
Lesson Objectives Fraction x Whole number. S

 To think about how to calculate fraction multiplied
by a whole number.
* Calculate fraction multiplied by a whole number. Teacher’s Note

e Remind students to represent improper
fractions to proper fractions as their final
answer.

* From Yamo’s idea on 2+5X3=2X3+5,
it is learned in Gr. 5 unit 1 that:
i.(2+5)x3=0.4x3=1.2 and
ii.(2x3)+~5=6+5=1.2

Prior Knowledge
* Fractions in Grade 4

Preparation
* Chart and table for task 1 and activity 2

Sare’s Idea
1im
1im
1
0™ )
0 1 2 3 (times)
2 . 1 2 ) 2
€m2|523etsof€m2. gx3|s3setsof€m2. :
2.4 1 2,go2x8 [ 1L
So, £x3lis (2x3) sets of . £x3=-5>=[. 1 5
| 4
= Yamo’s Idea
Operation of Fractions x Whole Numbers 5 : ) -
T T Represent this fraction by division,
Meaning of Faction x Whole number. =2 > (2+5)x3=04x3=12
o Flowerbeds are sprinkled with a bucket of we get 5 =2=5, (2x3)+5=6+5=12
Wh | buck Area (m?) 2 ? 2 . so, the+5 andx 3
watter. When we use a large bucket, we can Numberof | | 4 §X3 =(2+5)x3 part can be switched.
i i inkles(ti
sprinkle 2 m2 for each tlme: Wheg we use SP”l" Es(Umes) : =(2x3)+5
a small bucket, we can sprinkle 5 m?2 for each time. Represent this expression as one fraction,
© If we sprinkle three times with a large bucket, we get%xS: 223 _ @ -1 l
what m2 can we sprinkle water? 2X3 5 %
Write an expression and find the number. 4 ‘€
© If we sprinkle three times with the small bucket, how many m2 .
can we get? Let's colour in the figure below.2X3=6 Answer: 6 m2 HOW to _calcu!ate fraction x V_Vh0|e number
im x3 e Sprinkling 4 times with the small bucket in @, how many m2 can
) Area (m?) % ) you water? Let’s write an expression and calculate.
m
/ Number of 1 3 im
/ sprinkles (times) | | |
0 1 2 3 (times) uxs
Pyrre—ra = e S — -
¢ O Lets think about how to calculate. | | |
€ z [ Let’s think about situations where you multiply fraction by a 9 1 2 3 4t
whole number and how to calculate it. 3
2 2X4 8 3 2
“x4=2""=="=1+  Answer: 1 —m
5 5 5 5 5
150 =[] x [J O-[=151
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Lesson Flow

n (@ Meaning of Faction x Whole number. [T] Confirm and explain students ideas using Sare’s
[T] Introduce the picture of the new unit and have and Yamo’s ideas.

pre-discussion. .
3 © How to calculate fraction x whole

[TS] Read and understand the situation using the
table. number.
[T] Introduce the Main Task. (Refer to the BP) [T] Explain the diagram and table.
[T] © If we sprinkle three times with the large [N/ Assist students to colour the part for 1 time first,
bucket, what m2 can we get? then colour in the parts for 4 times.
[S] Write a mathematical expression using the table /S/ Write an expression and calculate using Sare’s
as 2x3. and Yamo’s ideas.
[S] Solve the problem. i.e. [N/ %x4=%
2X3=6
[T] © If we sprinkle three times with the small EJ \mportant Point
bucket, how many m? can we get? [TS] Explain the important point in the box i
[T] Explain the diagram and table.
[IN/ Assist students to colour the part for 1 time first, n Summary
then colour in the part for 3 times. [T] What have you learned in this lesson?
[S] © Using the table write a mathematical [S] Present ideas on what they have learned.
expression as %XS. [T] Use students ideas to confirm important
[S] © Think about how to calculate and present own concepts of this lesson.
ideas.

E: When we multiply a proper fraction by a whole number, :
multiply the numerator by the whole number and leave :
the denominator as it is.

Sample Blackboard Plan

Lesson 101 Sample Blackboard Plan is on
page 207.

152 =[x [
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Sub-unit 1: Operation of Fractions X Whole Numbers 152

Lesson 2 of 3 _ Actual Lesson 102

Lesson Objectives Assessment

* To understand how to simplify by cancelling in the * Demonstrate and explain the process of multiplying
middle of calculation of fraction multiplied by a fraction with a whole number and simplifying in the
whole number. middle of the calculation. F

* To understand how to calculate improper fraction * Do the exercise correctly. S

multiplied by a whole number.

Prior Knowledge Teacher’s Note

e How to calculate multiplication of fraction The process of expressing improper fractions

to proper fractions is outlined in lesson flow

[ Preparation I,

* Tape diagram for task ()

Let’s compare method @ with ® for calculating §X 3.

IHowasimplify fraction X whole number in2the middle of the calculation.

1
2. ._ 2x3 2, ._2x3
®gx3==5 ®gx3="g

2 3
-8 =§]
9
3
The calculation will be simpler if you simplify the fraction as you
calculate.
Improper fraction X whole number.
o We make 4 pieces of rope that are % m long each.
What is the total length of the 4 pieces of ropes?
© The diagram below shows this problem situation.
Fill'in the ( ) with a number.
7

o (5) )
]

Length [ [

Number of pieces ;
0

(1) (4 ) pieces)

@ Let's calculate the length of the rope.
7 _7X4 _ 28 _
5 5 5




——

Lesson Flow

EJ Review the previous lesson.

[T] How can we solve %XS?
[5] Ex3=252 =311
[T] Confirm answers using the definition Ax. _AXB .

[ )
E ) How to simplify fraction x whole number in.the middle of the calculation.
[T] Introduce the Main Task. (Refer to the Blackboard Plan)
[T] Let students compare methods A with B.
[IN/ Give enough time to the students to compare methods A and B.
[S] Compare Methods A and B.
[IN/ A. Simplify after getting the answer.
B. Simplify by dividing 3 in both the numerator and the denominator in the middle of the calculation.
[T] What have you noticed about the two calculations?
[S] The calculation will be simpler if you simplify the fraction as you calculate.

EJ @ Improper fraction x whole number.

[T] We make 4 pieces of rope that are % m long each. What is the total lenght of the 4 pieces of rope?
[S] @ Fill in the blank with a number using the tape diagram.

[T] @ Calculate the length of the rope.
[S] Calculate. » 5 Quotient is the Whole number

5

Divisor is the
7 _7X4_28 L3 : ) 28
[TN/ 5 ><4——5 =75 =55m Denominator ey
3 Remainder is the Numerator

|
3 complete the Exercise

[S] Solve the selected exercises.
[T] Confirm students’ answers.

B summary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chagter 11: Multiplication and Division of Fractions. Topic: Multiplication of Fractions. Lesson Mumber: 2 out of 3

| MT: Let's compare reducing fractions as you calculate and multiply an improper fraction by whole number.

I_ MT. Introduce main task hare |

n Lt compand mithod & with B when caleulating 2,5 23 u Wie make a pieces of roge that are 75w long each, 'What & the
ol tha 4 . Summary
tokal en i of tha 4 plecss of ropas? = The cafculstion i made smpler if you redece the faction inthe
2 sl ol cabeulasn
Al E X3 == = \Whesm altislyan mpnopar lraction by  whol nusber,
multighy the rumerator by the whole number and laawe the
denominator as it &
= Than gmpily bo chargi the isproper Faction s a mined
Traecrion.

Giag oEpoeTamily [0 Budeots 18 exgress whol 1he fask & oboul
anal share Hheir Mosghls snd ideas.

n Filinthe | ) withanumber

[
Lareh
i 7 et
[

m‘k’m’ the middie : F Mtaihematical Bapresion, 75 54
T

ﬂ Let's calculate the length of the rope

T8 A =TRe S o TRS = Srmwer =585 m

35
The caloulation is smpler of you reduce the dmction &2 you celculste
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Sub- un|t 1: Operation of Fractions X Whole Numbers

Lesson 3 of 3

Lesson Objectives

* To think about how to calculate mixed fraction
multiplied by whole number.

* Calculate mixed fraction multiplied by whole
number.

Prior Knowledge
* Multiplication of fractions (Unit 8)

Preparation

e Tape diagram for task ()
e Chart for Gawi’'s and Kekeni’s ideas

5
What is the total length of the 4 pieces of rope?

Mixed fraction X whole number.
o We make 4 pieces of rope that are 1-=- m long each.

2
0 s (m)
]

Length [ [

Pieces of tape | t *
0 1 4 (pieces)

© Wwrite an expressmn to find the total length

1— X 4

© Approximately how long is the length of the
4 pieces of rope?

s betwgen, L And As8 ﬁmtéeeaasratgf tape witt B Betweensand

g Gawi’s Idea

Calculate by splitting 1 = mto

of the rope.

Length(m) | 1

Number

Kekeni’s Idea

Calculate by changing 1 Z into

1and 2. an improper fraction.
1x4 . 12 x4=" x4
X < 2 X4>. 2 =5@
l
. =[5=
g B

It's easy to estimate the
approximate value in
Gawi's idea.

@. .........

To represent mixed
fraction is simpler to
understand the size.

When multiplying a mixed fraction by a whole number, you
can calculate as same as proper fraction X whole number by
changing mixed fractions to improper fractions.

’— < S EXercise

206

153
Actual Lesson 103

Assessment

e Demonstrate and understand the process of
calculating mixed fraction multiplied by a whole
number. F

* Complete the Exercise correctly. S

Teacher’s Note

Remind students that answers in improper
fractions should be changed to mixed
fractions.

Complete theExercise
Students should solve exercise questions (1)
to (4) leaving answers in their simplest form.

Lesson Flow

EF Review the previous lesson.

3 Wixed fraction x whole number.

] @ Read and understand the given situation.

[T] Introduce the Main Task. (Refer to the BP)

[T] Explain the situation using the tape diagram
to make four pieces of rope that are 1.2 m
long each. >
How long is the rope in metres do we need?

[S] @ Write an expresison to find the total length
of the rope. (1 3><4)

[T] © Approximately how long is the lenght of the
4 pleces of rope?

[S] 1 —><4 more than 4 metres.

[T] 9 Let’s think about how to calculate.




——

Lesson Flow

EJ How to calculate 1 %x4. 3 Important Point

[S] Present their ideas on how to calculate1 %x4. [TiS| Explain the important point in the box: i,
[TlS] Refer to Gawi’s and Kekeni’s ideas to confirm
their ideas and fill in the box. B} Complete the Exercise.
[IN] * Gawi’s idea : Calculate by splitting 1 2 into 1 [S] Solve the selected exercises.
and 2 as 1x4 and 2 x 4. > [T] Confirm students’ answers.

» Kekeni’s idea : Calculate by changing 1 % into
an improper fraction. B Summary

[T] When multiplying a mixed fraction by a whole [T] What have you learned in this lesson?
number, you can calculate Simi|ar|y as @ Present ideas on what they have learned.
proper fractions X whole numbers by Changing E Use students’ ideas to confirm the important
mixed fractions to improper fractions. concepts of this lesson.

Sample Blackboard Plan (Lesson 101)

Chagpter 11: Multiplication and Division of Fractions. Topic: Multiplication of Fractions. Lesson Mumber: 2 out of 3

MT: Let's think abouwt situations where you multiply a fraction by whaole number. ]

n Flowerbids Sre speinklid uith o bucket of water. [

Wher we use & large bucket, we can sarinkle 2o 2

showing fow mony 12 con be sprinkied wiven e sprinkie?
for sach time. When we e & small bucket, we can

Giwe opportunity 0o students to cofour the figure IE) serinsied 4 times with a targe bucket, how many w2 can
the smoll bucket is wsed o sprinkle 3 Hmes.

T

sprinkle 2,45 for sach tirme.

q Mathematical Expression. 2,5 & |
P sprinkied 3 times with a targe bucket, ki
s mary #rE2 . can wee Sprinkle ? . ) Lets think about how to calcubate. 1
| N | | Students give their own ided in bow they > : s 3
wid coleufate 2,5 x3.
| | | - A5 2/ M4 =2x4/5 =B/5 =13/5 Answer. 1
Mathematical Sentence.  2=3=6 = 245 m
T i MT: Introduce main task here.
Summary
Sare’s idea = When multiplying a fractian by a whale number, anather way ta
1) sarinkled 3 times with 2 small bucker, 25 = 2xatsafl /S and 25 x 3= 3 sets ol e il RS P Y PR AR e SR TIROE N RO e
Al T S AT T e STV 25 WOUu get 25 = 2+ 5,_ I5 w3= (2+ 5)x3 = 04xI =12
? - ={253):5 =635 =1.2,
Herce, 2,5 %3 = @xd ) setsal 1.5,
S0, 2,8 x3=2x:f-5 =}s_,.-s i u;;s - = therefore, the + 5 and =3 part can be switched and the expressian
- N = 11Am - can be represented as one fraction, 2,5 =3= 23,5 —6,5 =1 1,5
| | | - — T e = When we multiply 8 proper fraction by s whale number,

| Mathematical Expression. 2 =3

- | | £ mailtiphy the numerator by the whole rumber and beave the
1 1 ] Fammma T . 121 Fraction by division 2,5 = (24 5| =3 Ao R
1 - 1 | g *- 1 =(2=3)+5 ' e |
: - So; 245 %3= W35 =65 =1 1,5 Answer. ————— > ®
11,5 m

Sample Blackboard Plan (Lesson 103)

Chapter 11: Mulbplication and Division of Fractions. Topic: Multiplication of Fractions. Lessan Mumber: 3 out of 3

| MT: Let's think about how to calculate a mixed fraction by & whole number.

'y e

Semmary
; Muthiplying & mised fraction by splitheg = When mokiplying 2 mined fraction by 2 whole numbar, yous £an
We make 4 pieces of rope that are 1 2/43 Frrs R e SR
L caloulang in the sase wearg a6 N propes fraotion « whoka nurmbes by
r 3 changng the mised fracton mio an imgroper frachion

tha sumarator by the wioke sumber and s the dancmisaior as it &
= Thassampfy to harge e s par feact om iste & mined Tracnan

w4
L] imj l“ | 1 L = When we multiply an mproper fraction by a whole nusber, sultgh
T . P <-$I-‘K1I> : 5 y ¢

3
- b

5
Faiem’s ioea
Peultighying & e Traction By changisg R ino o
improper fraction,

Blr.nhm abot hovw b cainalane Tixq-lx 4

[ Srudents give Bhelr owr iden in how they would cafowarne 1

e = | Tmam=]

L2

| WT: Infraducs main tash here
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Unit: Multiplication and Division of Fractions “rebook page
Sub-unit 2: Operation of Fractions + Whole Numbers  154and 155

Lesson 1 of 4 _ Actual Lesson 104

Sub-unit Objective

e To understand how to calculate fraction divided by * Explain the meaning of fraction +whole number.

a whole number. F
¢ Think about how to calculate fraction +whole
Lesson Objective number. S

* To think about the meaning and how to calculate
fraction divided by a whole number.

Teacher’s Note

Prior Knowledge

There are three different ways of dividing a
* Multiplication of fractions (Unit 8)

fraction by a whole number.
. The teacher should inform students to decide
Preparation . . . :
which one of the three ideas is easier for them
e Chart of the students’ ideas to use

F
@ Operation of Fractions + Whole Numbers

- - : Ambai’s Idea
The meaning of fraction+whole number R im
o When sprinkling flowerbeds with a bucket of water, The amount of E2Z is=—5~ 5~ m?.
some buckets can sprinkle| | m? two times. i EYEE ERTiIE GREa .
How many m? can these buckets sprinkle at once? 4 of 5172 m2 PR S
m?
i+2= 5;4(2 B2 0 1 2 (times)
© Complete the problem by filling in the (). e 5
= =— i Z
Itis easy if it is an even | can also calculate 5 precesef ////%
whole number. i +
For example, if it is 4 0.8 m? easily by 0.8+2. ,, -
m?2 you can calculate G
42 .- Gawi’s Idea
Can we coalculate in the case of In division, there is a rule that the quotient is changed if we
:fr?f,"ozs' 2 what h . multiply divisor and dividend by the same number, respectively.
i |sgm,wa appens? . .
<2 N == =
, =y ==z (sxs).(zxs)
© When( )is 5 m?2, write an expression. Area (m?) 2 % =4+ (2Xx5)
B T =
5 tmesl ~ Represent the expression by the fraction,
© Let's think about how to calculate. w2 4 4
572 5x2
Can we calculate tm How many Larein = — 2
the expression by . 5 -
following the rule the diagram? | 4
of division. 1m
o8,
We can calculate the E § Vavi’s Idea

expression in the
same method as
multiplying fractions.

In multiplication of fraction X whole number, since we multiply a
numerator by whole number.
Using this idea, we divide a numerator by whole number.

O & %+2=%

_ 2
“FOI" example, ~»  When we express a general _%} — ?

Pra.

i 12 l 12
5 M are4setsof5 m2,

Then, if we divided
it equally into, ....

idea concretely, we use it.

164 =[x [] O-O=155
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Lesson Flow

K} © The meaning of fraction + whole number.

[T] Introduce the Main Task. (Refer to the Blackboard Plan)
[TS] Read and understand the situation.

[T] How many mz can this bucket of water sprinkle at once?
[S] @ Complete the problem by filling in the box [ |.

[IN] It's easy if it's an even whole number. E.g. 4 m2+2=2 m2,
[S] & Whenitis 4 m2, write an expression.

5
[§] 5+2

E How to calculate %%2.

[T] © Let's think about how to calculate %%42.
[S] Present their ideas on how to calculate §+2.
[IN/ When presenting their ideas concretely, they can use the phrase ’for example!
[TS] Refer to Ambai’s, Gawi’s and Vavi’s ideas to confirm their ideas and fill in the box.
[IN/ Compare the ideas.
Ambai’s ldea : Using the unit idea.
Gawi’s Idea : Using the rule of division that the quotient is changed if we multiply divisor and dividend
with the same number.
Vavi’s Idea : Applying the idea of multiplication of fraction, numerator X whole number.
In this case, its division so the numerator is divided by whole number.

E} summary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 11: Multiplication and Division of Fractions. Topic: Division of Fractions. Lessan Mumber: 1 out of 4

MT: Let's think about a situation where you divide a fraction by whale number.

n When sprinkling lowerbeds with a bucket af water, Gowi's idea [

¥
some buckets can sprinkle Oarf2 two times. How many i ihe e the rule of division idea foe exarmple: = There are 3 different ways 1o understand the meaning

e guatient i changed if we multily the divior and and caleulation af fractians:
the dividend by the same number, respectively. I} Multipsy the denosmanator by the whole number.
4,5 $2= | 4/5 %5)+(2x5) (] The Quatient is changed by multiplying the divisor
= 4+{2x5) and dividend by the same number respactivaly, than
=4+ 5xZ) represent the expression ad a fractian.
q Mathematicsl Expression. 4,5 I ] I (] Asin muftfalication, we divide the numerator by the
whale numbies.

aefZ can these buckets sprinkle at ooce?

n Carmplete the problesn by Rling n the o

+2

Represent the expression by froction.
45 +2=4/512 =410 =2/5

Lot think about how 1o caleulate.

-
Students give thelr own idea in
how they would calcwlote 4,5 + 2.

Winwi's idea
[E:ri Intreduce main task 3 ] Heridea wses the muwiplcation of froctions ided
L] where we multipdy the numerehor by Hhe whoe
Ambai’s ideg nunier far example;
Ak Eear s s it oag = | Using that ided, we divide the numerator by the
Jor exomple; the amount of g & 1,52 | whole number,
mi. e F ]
The amant sorinkled ot ance i § Reprasent the expression by froction.
dof 15x2 of mi2 448 Ha=t+ 3,5 =410 =25
Therefore 45 +2=4/5x2 =40 =24
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Sub-unit 2: Operation of Fractions + Whole Numbers 156
Lesson 2 of 4 Actual Lesson 105

Lesson Objective

* To deepen students’ knowledge on how to e Think about how to calculate fraction divided by a
calculate fraction +whole number. whole number. F

e Calculate fraction +whole number. S

Prior Knowledge
e Multiplication of fractions (Unit 8)

Teacher’s Note

We can still use the three ideas to solve task
) however, let students find simpler ways to
solve different types of problems given.

Preparation
* Table and diagram representation for task (2]

How to calculate fraction +whole number.
To make a juice of % L, we need 5 oranges.

How much juice can we make with 1 orange?

© Write a mathematical expression. — 3
- Amount of juice (L) | ? -

L ==5 ] .
5 Number of oranges | 1 5

@ Let’s calculate.

We cannot divide
the numerator, 3 by
5in Vavi’s idea.
Then, let the
numerator be
divisible by 5.

It is much more simpler to use Vavi's idea than the others ideas.
© Calculate using Vavi's idea on the left.

Whose idea
do we use? ﬁ

We may apply Ambai and
Gawi'’s idea in this problem.

5 oranges

1L

5 (oranges)

Change it into a fraction that has the same value
and the numerator is divisible by 5.

. X5 .
%T 5= gxg +5 @ .............. seerensasassserensasasasesensy .
_ 3x5+5 : When we divide a proper
T 4x5 ¢ fraction by a whole number,
_ 3 we multiply the denominator by~ :
T 4x5 the whole number and leave the

- % ¢ numerator as it is.
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Lesson Flow

EJ Review the previous lesson.

[T] Use Gawi’s idea by multiply divisor and dividend
with the same number.

E ) How to calculate fraction +whole [S] Calculate %+ 5 using Gawi’s idea.
number. _ 2153+ (4x5)=>

[T] Introduce the Main Task. é Ask students to apply Vavi’s idea to calculate
(Refer to the Blackboard Plan) §+5_

[TS/ Read and understand the situation.

[S] @ Write a mathematical expression using the

3.
Z.S

éalculate %% 5 using Vavi’s idea.

Change the fraction T to an equivalent fraction
which the numerator is divisible by 5 and
complete the calculation in the textbook.

B E

table.

B Let’s calculate %+5 using the three ideas.

[T © Whose idea can we use to calculate >+ 5 3 important Point

4 . . . L eeeeeeeeeneenenn,
easily? [1I§] Explain the important point in the box i : :,

[TN/ We cannot divide the numerator, 3 by 5 in Vavi’s
idea therefore we may apply Gawi’s or Ambai’s B summary
idea to calculate easily. [T] What have you learned in this lesson?

[T] Use Ambai’s idea from the diagram [S] Present ideas on what they have learned.
representation in the speech bubble to explain [T] Use students’ ideas to confirm the important
how to calculate %+ 5. concepts of this lesson.

[S] Calculate %% 5 using Ambai’s idea.

3.3 _ 38
4 4xX5 20

Sample Blackboard Plan

Chapter 11: Multiplication and Division of Fractions, Topic: Division of Fractions. Lesson Number: 2 out of 4

[MT: Let's calculate a fraction by whole number.

BTL‘F make ajuice of a 3 £, we need 5 oranges. How much

juite can we make with 1 orange?
e i .
peagy | " |
Hurbasf ol | 1

=5
ﬂ Lat's sabéuilate.
-~
[Slud'mls give their own idea in

cranges

)| Mathematical Expressian. 354 i

—

Fraw they wouwld colcwlmte 3 54 -i-_'1'.J

MT: Intreduce main
task here.
Ambai’s idea wies the wit ided

Jok example; the amount of gg & 1,45
.

Whode idea do
we ie?

The omawnt of juice maoe from I orange
ol 1LA4x5 of mi2
Therefore 3,4 +5=3 /%5 =3,20

T3

Gowi's ik e the role of division itea for example;
e quistient ¥ changad if we multipdy the divzor and
e dividend biy the some number, respectively.
304 #5={ 34 x4)+ (Gx4)
= 3+{3x4)
=3+4x5)

Represent the evpreision by froction.

34 +5=4 M5 =320

€} _Caleulate using Vavi's ides.

W' idher cies the mulbalicotion of froctions ideg
where we multiply the pumsritar by the whole
rumber for sxample;

Lising ehat ioea, we divide the aumerator by the
whole nmber.

Represent the expression by fraction
34 +5=365,4%5 +5
=3x5+54x5
= 3,445
=3/20

Summmary

* When we divide & proper fraction by a whole number,

we multiply the denominator by the whrds nimbee
and eave the humeratar a5 it B, -
® L
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Sub-unit 2: Operation of Fractions + Whole Numbers 157

Lesson 3 of 4 _ Actual Lesson 106

Lesson Objectives Assessment

e To think about how to calculate improper fractions e Calculate improper fraction +whole number and
divided by a whole number. simplify where necessary. F

* Calculate improper fractions divided by a whole * Complete the Exercise correctly. S
number.

* To simplify during the process of calculating a
fraction divided by a whole number. Teacher’s Note

Emphasise on the two main ways to do
cancellation in task E).

Prior Knowledge
* Division of fraction by whole number (Unit 8)

* Chart for task E)
* Tape diagram and table for task )

Simplifying improper fraction -+ whole number in the calculdtion.
Let's compare method ® with ® for calculating £+4.

5
10.,_ 10 0., 10
®74 7x4 ®74_7x&5
5
_1o _
-0s b
14

The calculation will be easier if you reduce the fraction as
you calculate.
Word problem of Fraction +whole number
There is a % m long tape.
We make 6 ribbons which are all the same in length from this tape.
How many metres is each ribbon?
© The diagram shown below expresses the situation.

Let’s fill in the () with numbers.
8

o [ (9)m

Length [ |

Number of ribbons |

) ‘ é(ribbons)
. 8 .
Expression: o+ 6

@ Calculate the length of each ribbon.
=6 8 8 4

= 9X6 54 27

Length (m) ? %

Number of ribbons | 1 6

—

+6
11 3.,3 5,2 7.,
@?T4§ ®7728 ®E7424 @§75 40
2.5 1 6.6 737 8.,2
©3.2? @7.321 ®4.312 @)3.43
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Lesson Flow

EJ Review the previous lesson.

B ) Simplifying improper fraction +whole number in the calculation.

[T] Introduce the Main Task. (Refer to the Blackboard Plan)
[T] Compare method ® with ®) for calculating $+4.
[S] Compare how the cancellation (or simplification) is done in ® and ®).
@): Simplify after calculation.
®: Simplify during calculation.
[T] What did you notice about methods & and ®)?
[S] The calculation will be easier if you simplify the fraction as you calculate as in ®).

EJ ©@ Word problem of Fraction + whole number

[1/S] Read and understand the situation.

[S] @ Fillinthe ( ) with numbers and write a mathematical expression using the tape diagram and table.
[S] @ Calculate the length of each rope. %+6=§;%3=24—7

[IN/ The calculation can be simplified during the process of calculation.

I3 Complete the Exercise

[S] Solve the selected exercises.
[T] Confirm students’ answers.

B summary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 11: Multiplication and Division of Fractions, Topic: Division of Fractions. Lessan Mumber: 3 out of 4

| MT: Let's compare reducing improper fractions as you calculate and divide a proper fraction by a whole number.

| MT: Intreduce main task here. |

u Let's compare method A with B when caleulsting 10,7 <4 There isa 84 w long tape. We make B risbans which HA =4 =I¥ﬂxﬁ
%

aré all the same in length from this tape.
= 4,273

Ansier: 427 1

tersk iz gbout and shore their thoughts ond ideas.

A . i
= ’ [Einnppururm'l:p o students to express wihot the J

ﬂ Fillin the [ | with a number.

: Surnmary
,_mu 1 | ' +  The calcudation is made simpler if yau reduce the
Iraction i the middle af cafoulating,.
* ‘Whenwe divide s praper fractian by & whole
number, multiply the denominator by the whoie
Bln"; calculate the length of the rape. numbér and leave the nurmesabos & it Qs

e o ik

Mathematical Expresiian.

B+

The calculation i simpler il you reduce the fractian as you

caleidata
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Sub-unit 2: Operation of Fractions + Whole Numbers 158

Lesson 4 of 4

Lesson Objectives

e To understand how to calculate mixed fraction
divided by a whole number.

* Calculate mixed fraction divided by a whole
number.

Prior Knowledge
* Division of fractions (Unit 8)

Preparation
» Tape diagram and table for task &

Think about how to calculate mixed fraction+whole number

There is an iron rod which is 3 m long and

weighs 2% kg.
How much does 1 m weigh?

. 2 2t
[ ]

Weight [

Length ; - -
0 1 3 (m),

1.
© Let's write a mathematical expression. 2 2 f_i
’ 1
@ Is the weight per metre greater Weight (kg) ? |27
than 1 kg?By estimating, 2+3 is less thand | 1 | 3
© Let's think about how to calculate. e
21:9-19
4°°7 4 -
Where you can simplify
@ the fraction, please do so. }>
= 4x3
;
T4

way as proper fraction +whole number by changing a mixed
fraction to an improper fraction.

© Let's calculate by splitting into whole number and fraction.

. 2

2+3 =%
. 3 2 L=% %
27+3<_ 4 1 _1>3+12 "

4737 ax3 T2 .3

4

2uy > 5820 2.2 1.+

®1?T412 ®2FT648 @2778 7 @3577 2
—

214

Actual Lesson 107

Assessment

e Calculate mixed fraction +whole number using the
process of calculation. F
* Complete the Exercise correctly. S

Teacher’s Note

Exercise

Calculate: » questions 1 and 2 using splitting.
questions 3 and 4 by changing
mixed fraction to improper fraction.




——

Lesson Flow

EJ Review the previous lesson.

E3 O Think about how to calculate mixed
fraction = whole number.

[T] Introduce the Main Task.
(Refer to the Blackboard Plan)

[1S] Read and understand the situation.

[T] © Write a mathematical expression using the
tape diagram and the table.

[S] 25+3.

[T] @ Is the weight per metre greater than 1 kg?

[S] Estimate using the diagram above. 2% is less

than 3 so the weight per metre is less than 1 kg.

[S] © Think about how to calculate by filling in the
box| |

[IN/ Remind students to refer to Kapul call out when
calculating.

EJ} Important Point
[TS] Explain the important point in the box i

n Calculating mixed fraction +whole number
by splitting.

[T] O Let's calculate 2%+3 by splitting 2% into
whole number and fraction.

[IN/ Use prior knowledge of spliting mixed fraction
and assist the students to fill in the box | |.

[S] Calculate by filling in the box [ |.

EJ complete the Exercise

[S] Solve the selected exercises.
[T] Confirm students’ answers.

[ summary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important

concepts of this lesson.

Sample Blackboard Plan

Chapter 11: Mulbiplication and Diveslon of Fractions.

Taopic: Division of Fractions. Lessan Mumber: 4 out of 4

MT: Let's think about how to calculate a mixed fraction divided by a whole number.

a Thera man imn rod which = 3 m lpng and wegha 2 14 4 How mudh does
1 waigh?

ol Wtremancl Bprassan. 214 +3

Estirmate thet 1+3 & fesx than ] trereipre
WAL B et B sk thas 1

Bl.'.“: = think ghowt how b caloutpse

[ Studenils giv Mk ot T i o they wauld ssiciane 2
15 +3,

|| MT: ietraduza main tash hee

Summary

= Wihen you dinide 3 mieed fraction, you can caloulete in the
same way as proper fraction + by a whole nember by
changing the ssisid fraction indo as sproper frdcllos
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Unit: Multiplication and Division of Fractions “rebook page :
Exercise, Problem and Evaluation 159 and 160

Lesson 1 and 2 of 2 ActuaI Lesson108and1O9J

Lesson Objective

* To confirm their understanding on the concepts e Complete the Exercise, Problems 1 and Problems
they learned in this unit by completing the 2 correctly. S
Exercise, Problems 1, Problems 2 and the
Evaluation Test confidently.

Teacher’s Note

This is the last lesson of Chapter 11.

Students should be encouraged to use the
necessary skills learned in this unit to
complete all the Exercises and solve the
Problems in preparation for the evaluation test.
The test can be conducted as assesment for
your class after completing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises and problems as a seperate lesson.

Prior Knowledge
* All the contents covered in this unit

Preparation
 Evaluation test copy for each student

AN EDX]

PN R CEEE a0 e

@ Summarise how to calculate fraction x whole number and @ Find wrong calculations below and correct them.

fraction +~ whole number. [ Pages 152 and 156 @ Understanding how to calculate. 2
1
@ 2410=—2 -1 2 _2X10 _
3x3=x 5.2 ®5 5x1Q " 25 3 X10= 5 =4
7 7"
73 S I R
[;i] [_a_i] 8" g 2 g4 =
= - 2
@ Let’s calculate. Pages152and153* @ Let’s calculate.

2 1 @ Calculating fraction x whole number and fraction +whole number.
®—x52 @y x64? @%X89? @2%x12 33 o

® L5 Z ®%x64% ®Lx12 14
5,311 g3 9 241 g33
@12><3‘|4 ®5x2812 @14><742 310x3099 4 4 3 5
@53t ©%:a L6
5 9 27 13 27
(3) Gilbert drinks -2 L of milk each day.
How many IitreE will be drank in 3 days? ( Page152$ @ Thereis a W m long tape. Divide the tape equally among
2 _ 1 5 students. How many m of the tape will each student receive?
6 X 3 (4 )L @ Writing an expression of fractions and answering. 9 _ 7
@ Let's calculate. 10 T5=5 oM
@ f_4% ®%+2 2 ©%+621—0 @%+7i @ The length of a rectangle |s%cm and the W|dth |530m
/ 35 Find the area of the rectangle. n X3= n_ =5 —cm
® 3. 53 ®10 10 . =10 1 @1 3‘]‘] ®2 5 . 3 7 @ Finding the area with fraction 6 2
27 7 7 724 877 8
(8) pivide Z L of pineapple juice equally into 3 botles.
How many L will there be in each bottle? 7 7 | Page1ss
L.3=L
6 18
Let's find a volume of the figures below. MJ : @ How many hours are there in 20 minutes? Express as a fraction.

Write the reason 1

-3 1
@ How many days are there in 8 hours? Express as a fraction. 3
250m @ How many minutes are there in %5 seconds? Write an expression
25 em =225 and calculate. 11_6
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Lesson Flow

K} complete the Exercise

[S] Solve all the exercises.
[T] Confirm students’ answers.

EJ solve the Problems 1

[S] Solve all the problems.

[T] Confirm students’ answers.

[N/ @ Understanding how to calculate.
(@ Calculating fraction x whole number and fraction + whole number.
(@ Writing an expression of fractions and answering.
@ Finding the area with fractions.

3 solve the Problems 2

[S] Solve all the problems.
[T] Confirm students’ answers.

B3 Complete the Evaluation Test

iy Use the attached evaluation test to conduct assesment for your class after finishing all the exercises and
problems as a seperate lesson.
[S] Complete the Evaluation Test.

End of Chapter Test Date:
Chapter 11: Name: Score
Multiplication and Division of Fractions /100
1. Calculate. [ 6 x 10 marks = 60 marks]
2
1 _ 15 2 2
1) =X 5= — 2) £ X6 = = =
3 ) @ £ e B8=4

1

|

]
3. B 1 _ 1
22 =+ o= K—= 6) 2
© 25 5 26 10

2. Answer the following questions.
[10 marks or maths expression and 10 marks for the answer]

(1) Find the weight of 8 coins of 1 3 geaching.

5

Mathematical Expression: Answer:

3 64

1= x8 | Bgori2t

L 59 or12
(2) Find the share of rice for 1 person in kg if 7 people share % kg of it equally.
Mathematical Expression: Answer:

7. ‘ ’ = ‘
’ 557 35 kg
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End of Chapter Test Date:
Chapter 11: Name: Score
Multiplication and Division of Fractions /100
1. Calculate.
[6 X 10 marks =60 marks]
1 2
(1) §x5 (23] 3 X6
Answer: Answer:
(3) 1--x5 @) =
12 6
Answer: Answer:
3. a.
(5)25.26 (6)25.12
Answer: Answer:

2. Answer the following questions.
[10 marks or maths expression and 10 marks for the answer]
(1) Find the weight of 8 coins weighing 1 % g each in grams.

Mathematical Expression: Answer:

(2) Find the share of rice for 1 person in kg if 7 people share % kg of it equally.

Mathematical Expression: Answer:
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Chapter 12 Proportions

1. Content Standard
5.4.1 Explore proportions in two changing quantities patterns and explain the patterns by using
the relation of direct proportionality.

2. Unit Objectives
e To analyse the two changing quantities by observing the table.
* To understand the proportion of two quantities.
* To deepen the understanding of equations that shows the relation of two quantities.

3. Teaching Overview
This is the first unit for learning proportions.
They already built some foundations in the previous grades such as quantities changing together
expressed as line graphs or mathematical sentences using O and []. |
n grade 5, students will deepen their understanding of mathematical sentences using [Jand O,
and get familiar with simple proportional relationship.

Further learning will be expected in Grade 6.
Quantities Changing Together:

Students put appropriate values in a table based on a situation given and pay attention to
changing quantities and constant.
They replace the changing quantities by [Jand A. Students are to be given enough opportunities

to interpret and use the expressions with O, [J and A.
Proportions :
Many situations should be thought in this topic to investigate the patterns of changes and

relationships of values corresponding.

4. Related Learning Contents

[ oeer ] TN [ G

* ldentifying two quantities which * Reading tables ¢ Expressions with symbols
change together _ | * Meaning of proportion >

* Mathematical sentences using ~| » Proportional sentences using [2. Mathematical Letters and
[and O [and O I Expressions]

[19. Quantities Change Together] [12. Proportions] * Equivalent proportions,
application of proportions

l [11. Ratio and its Application]

e How to draw enlarged
drawing and reduced
drawing

[12. Enlargement and
Reduction of Figures]

¢ Proportional sentences

e Graphs representing
proportional relationships

e Application of proportions

¢ Inverse proportions

[13. Proportion and Inverse
Proportion]
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Unit: Proportions
Sub-unit 1: Quantities Changing Together
Lesson 1 of 1

Textbook Page:
162 and 163

Actual Lesson 110

Assessment

Sub-unit Objectives

* To derive equations of two quantities that change
together.

* To understand how the quantities change from
observing the table.

« To write equations using the symbols [ ] and O.

* Analyse two quantities by using the table. F
* Express equations of two quantities using [] and

0.8

Nu

Lesson Objectives

* To find the quantities that change from the table.
* To write equations of two quantities using [] and

O.

Prior Knowledge
* Quantities that change together (Grade 4)

Preparation
e Table for task @) and @

Teacher’s Notes

The students had identified that in their
surroundings in their lesson from Grade 4,
there are some quantities that change as
another quantity changes.

In this unit, the students will use their
background knowledge to identify when one
quantity changes, the other quantity changes
together.

They will enhance their knowledge using the
table and the symbols to understand the
mathematical relationship between [Jand O.

..i-lz;h 2= ¢ |
- : -t
(1) The Iength and the width of rectangles (2) The length and weight of wires.

which are made by the same rope.

@ Quantities Changing Together

There are quantities when one quantity changes, the other

quantity also changes together in our surrounding.
‘awa trapsferred 100 oranges from a
er oaf'oranges n ﬁ"l [)

X to a basket se his
berg a%creases andtthe number of

Orwe@ss ﬁngmstpmtnagr@ms

Number of oranges in a basket 0 20 | 40 | 60 | 80 | 100

Total 100 100

quantities changed together?  Total quantity remains unchanged
Which quantities remain unchanged?

© Put the number of oranges in a basket [ ] and the number of
oranges in a box O, write a mathematical sentence with the

100 -[]=O

C]+O=100

relationship between [ Jand O.

162 =[] x[]

220

When theaunﬁe

@ Write down the number of oranges in a box, the number of Number of boxes 0 1 2 3 4 5 6 7 {
oranges in a basket and the total in the table. Height of boxes (cm) o |6 |12]18|24|30/36]|42 g
Numbers of Oranges in a Box and in a Basket R
Whole height (cm) 10 | 16 | 22 | 28 4 52
Number of oranges in a box 00| 8 |60140 (20| O 34140146 g

[ber 0@(@@9%;@amsrﬁgegmsemntgﬁmmsrep h%anges int the box.@ nan el 4 PRSI aaltey

When one increases
and which one
decreases?

90 toea per m

Red Blue Green

(4) The length and the cost of

(3) The length and the width of rectangles which ;.
ribbons.

have the same area.

LSS

e There are many boxes of the same shapes and sizes.

Pile up the boxes on a stand with a 10 cm height table and

measure the whole height. . .
er, Pf ?oxe increases, the h gh from the table increases also.
s illusfrate .

€ nel
0 explain fhe situation
© Write down the number of boxes, the height of boxes piled up and

the whole height on the table.
Number of Boxes and Height

© When we pile up 1 box, how many cm does the height increase? Ccm
© When we pile up 7 boxes, what cm is the whole height? 52 cm

Bhan
OX
Which nn%lge alns nchanged?
SRISTICRER

© Put the nimber o boxes and the whole height O cm, then write

a mathematical sentence with the relationship between and O
@ Let's calculate the whole height in 8 boxes by using O

mathematical senten

RN (TR

Answer: 58 cm

% whole height

O-0=163
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Lesson Flow

EJ Investigate and understand the meaning of
proportion.

[T] Discuss diagrams (1) to (4) with students and

identify how the quantities are changing together.

[IN/ (1) When length increases the width decreases.
(2) Both the length and the weight increase.
(3) When length increases the width decreases.
(4) Both the length and price increases.

E3 Relationship between two quantities where
one increases and the other decreases.

[i5] @) Read and understand the situation.

[T] Introduce the Main Task. (Refer to the BP)

[T] @ Ask the students to refer to the table and
answer .

[S] Explain the situation in own words or drawings.

[IN/ The quantity of oranges decreases in the box as
the amount of oranges increase in the basket.

[S] @ Fill in the table.

[T] ® Which quantities changes together?

[S] The quantity of oranges in the box and basket
changed together but the total quantity of
oranges remains the same.

[S] @ Write the mathematical sentence between []
and O. (J+O=100)

[T] Check and confirm students’answers.

EJ Relationship between two quantities where
both increases.

[§] @) Read and understand the situation.

[S] @ Explain the situation in own words or
drawings.

[TN/ When there are no boxes on the table, the height
of the table is 10 cm.

[T] Ask students to refer to the table and complete

activities @ to ©.

@ Fill in the table.

©® When 1 box is piled, the height increases by

6 cm,

© When 7 boxes are piled, the whole height is

52 cm.

© Which quantities change and which quantity

remain unchanged?

As the number of boxes increases, the height

and the whole height increases but the height of

the table remains the same.

© Write the mathematical sentence with the

relationship between []and O. (6 X[ ]+10=0))

@ Calculate the whole height in 8 boxes using

the mathematical sentence from ©.

6X8+10=58 Answer: 58 cm.

I3 Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

[s]

B

Sample Blackboard Plan

Chapter 12 Proportions Topic: Quaniities Changing Together Lesson Mumbear: 1 out of 1

MT: Let's identify and compare how two quantities change together. |

Discuss and identify how quantities change
together in diagrams (1] - {4).

12] 'Whn the lEngth intreaies,
the weight alio demesses.

{1] When the length increades,
the width slio detreases.

(3} When the length ncreades,
the width alio decreases.

BitE

Do |
There are quanitities that change together, when
ane guantity changes , the other quantity alse

changes tagether.

4] 'When the length increases,
the cost also decreases.

Yawa and his sister trarslerred 100 aranges sent by
his grandmother ram a box to a basket

| MT: Introduce main task here. ]

o The numbier of orange in the box decreases while
the rumber ol ararges in the basket increades.
a Number of Oranges in & Eux and ina Ba:kel
m!wﬁamw o 2I:I 40 | &0 | 80 1{)‘3
wammmuu}u 1¢(I| BEI | &0 |-1::| I:D 1}
Toal | owrges) | 100 | 1'3'3 100 100 |100 {100

B’Nulnl:m of oranges in the basket and in the box changs
whie the total quantity remains unchanged.

0= 1=0

]+ Or=100

o Mathematical Sentence

n Thera are many bowes of the same shapes and sizes,
Pile up boass on a stand with a 10 em height table
and measure the whale height.

o When the number of baxkes ncreases, the hesght from
the table alsa inoreasss,

ﬂ Number |:|I Elm:sdnd Hu—gﬂ!s

| Mamber of by o | n 1 a -3 RICIE
| gl 1 i (o) | [l 8 'G.' ﬂ |24 30 3E- 4
Wéturi haail |Lan 'l.'l IB =2 23 34 (40 4.:, 52

BFiIe 1 bo, intreases & om heaght
'n'n'\'huleﬂug:l'. it 72 Gis 42 +10 = 52 em.

G Haight af baxes, number of boaes and whale height

changes while table height remans unchanged.

uh'laﬂ'mrna'hl:al SEnlence G ¥ 10=(

ﬂﬁ:ﬂ# 10=5E Answer: 58em

Summary

When cormparing 2 quantities, bath quartities changs
tagether either intreasing or decreasing together or one
increasing and the other decreasing.
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Unit: Proportions
Sub-unit 2: Proportions
Lesson 1 of 4

Sub-unit Objectives

* To understand the meaning of proportion.
* To represent proportion as an equation.

Lesson Objective

* To investigate the relationship between the time
and the height.

Prior Knowledge
* Two Changing Quantities

« Diagram (height and time) and table for task @)

Textbook Page:
164 and 165

Actual Lesson 111

Assessment

* Analyse two quantities by using the table. F
* |dentify the changes between time and height. 'S

Teacher’s Notes

This lesson focuses on time and height. As
height increases the time increases as well.
This leads the students to understand direct
proportion that is when one changes, another
changes.

@ Proportions

o In Port Moresby, a hotel has 19 floors and people use elevators

to move up and down.
The height of the building is 60 m from ground level.
When the elevator moves up, we recorded the time and the height

on the table.

(seconds) (m)
20 — — 60
— =
v 4 - E
50
“1— E
14 E 40
12 ;
w— 30
7% —
8 | g
6 © ;20
4 =
2 E
0 ® =0

164 =11x[1

222

The Time and the Height
Time (seconds) | 0 3 5 9 10 | 16 | 18 | 20

Height (m) 0| 9 | 15| 27|30 |48 | 54| 60
®@ ® ©

© When the time is 3 seconds, we represent it with an arrow (—)
that the height is 9 m as shown in ® in the diagram on page164.
Its height is 9 m.

© How many metres does the elevator rise in one second?

©® How can you tell the heights when the times are 12 seconds and
15 seconds respectively? 3 m.

Think about how
many metres it
rises for each
second.

Since it rises 9 min 3
seconds from 0 seconds
to 3 seconds, it rises
9+3=[](m)

for each second.

In 12 seconds, it rises
[Jx 12 seconds.

3X12=36m
3X 15=45m

© Draw a table between the time spent from the start and the

height risen by the elevator.

The Time and the Height
Time (seconds) | 0 1 2 3 4 5 6 7

Height (m) 0 3 6 9 12 15 18 21

The time spent from the start is [] seconds and the height
risen is O m. When the time [_] increases, then the height O also
increases.

[-[=165
—
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Lesson Flow

EJ Review the previous lesson.

B3 comparing time and height.

1§

B bWoB-EELRE-E-EE

) Read and understand the situation.

Introduce the Main Task. (Refer to the Blackboard Plan)

Ask the students to explain the diagram and table.

Explain the situation in their own words.

Ask students to answer @ and ©

© Draw — to represent other times to confirm the corresponding heights given in the table.
© How many metres does the elevator rise in one second?

In 1 second the elevator rises 3 m in height.

© How can you tell the height when the time is 12 seconds and 15 seconds respectively?
Refer to the speech bubbles to find the answer.

In 12 seconds it rises 36 m (83X 12=36) and in 15 seconds it rises 45 m (3x 15=45)

O Ask the students to draw and complete the table.

Draw and complete the table between time spent from start and the height risen by the elevator.
Write the mathematical sentence between []and O.

Mathematica sentence : (3x[]=0)

Check and confirm students answers.

EJ summary

[T
[s]
(hij

What have you learned in this lesson?
Present ideas on what they have learned.
Use students’ ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter 12: Proportions Topic: Propastions Lesaon Murnger: 1 cut of 4

MT: Let's compare how time and height change together. 1

n1|1 Pt Meeeshy, 3 Motel has 19 Nogres and elovatars | MT Introduce main task hare. | ODrawa tahile between the time speat from the start and
mave up and down. The height of the bulding 1 60 m. thes huight rissn by the slevatar.
‘When thea elevatar moves up, we recorded the time and n Compare this time and height
the hieight on the table?

Tha Time and the Height

When the timeis 3 secondd, the beight & 5 m.
o - | - I [Tmaisecona| 0 [ 1 [2[a]a[5]6]7

| S,

B‘Hnwrna.nl.lmr!rnduntl'-c:lﬁ.:lﬂri:.zlniscmnd? | Husight {m) | 0.3 5 g 512 15 | 18 | 21

54, heightis 2Tm When the time s 1 second , the height is 3 m.
103, height is 30 m
163, height is 48 m Carfirm

Thee time spent from the start was ol and the
~

height risen by the slevatar was LA L_.q:reus:s.

then Clncreases tagether.

34, heightis 8 m 27+09=13
55, heightis 15m 30+10=3
A8+ 16 =3
5:+3=3

15+5=13 S -

A time Ein:reases,h&ight 'ﬁl:rusu together.

0 Haw can you Lell the heights when the times ane 12 Mathematical Sentenee
sopands and 15 wecands? 3w [J= Citherefore 3= 7 =321

" m“",’ “h H ! Knowing that the levator rises 3 miin 1 second,,
Time(seconds)| 0 | 3 (5 9|9 16|18 |20 If 12 secands, it fdes 3 = 13=36
=== 1 1 | Bt Bl

“Wi;] ola [ 1% | a7 | | | 4 54| én I 15 seconde, i riges 3 = 15=45
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Unit: Proportions Textbook Page:
Sub-unit 2: Proportions 166
Lesson 2 of 4 _ Actual Lesson 112

Lesson Objective

* To understand the meaning of proportion. * Explain the meaning of proportion. F
* Solve the exercises correctly. S

Prior Knowledge
* Quantities changing together

Teacher’s Notes

Preparation

When the time in seconds increases by 2
* Table for activity @ and the exercise

times, 3 times and so on, the height increases
by 2 times, 3 times and so on.

The time and height are proportional to each
other.

© When the time [] seconds increases 2 times, 3 times,
4 times and so on, we record how the height changes together.

Fill in the () with a number.
Let’s think about a

4 times table on previous
/ﬁ times page, except to 0.
2times \

Time [J(sconds)| 1 2 3 4 5 6 7 8

Heighto(cm) | 3 | 6 | 9 |12 | 15 | 18 | 21 | 24
times

imes

imes

© When the time [] seconds increases 2 times, 3 times, 4 times and
so on, how does the height change?

The heightincreases by 2 times, 3 times, 4 times

If there are 2 changing quantities [Jand O, (] changes 2 times,
3 times and so on and O also changes 2 times, 3 times and

so on, then O is proportional to [].

—
The cost of [] laplap that cost, 15 kina each is O kina.
@ When [Jare 1, 2, 3 and more, find the corresponding values and

30 4560 75 90 105120

The Number of Laplap and Their Cost
The Number of laplap [] 1 2 3 4 5 6 7 8

Costs O (kina) 15 | 30/45|60|75|90(105/|120

write the results in the table.

@ What is the cost of laplap proportional to?
Cost of laplap is proportional to the number of laplaps.

166 =[] <[]
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Lesson Flow

EJ Review the previous lesson.

E Investigate how the height changes when time increase by 2 times, 3 times,
4 times and so on.

Read and understand the situation.

Introduce the Main Task. (Refer to the Blackboard Plan)

Ask students to refer to the table and fill in the box.

© Fill in the box | | with the correct number. (2, 3 and 4)

Identify that the increase in height is the same as the time by 2 times, 3times, 4 times and so.
© How does the height change when time increase by 2 times, 3 times, 4 times and so on?
The height O cm also increases by 2 times, 3 times, 4 times and so on.

The height is proportional to the time.

EEE-EEaE

EJ Important Point
[T/§] Explain the important point in the box i 5.

I3 Complete the Exercise

[S] Solve the exercises.
[T] Confirm students’ answers.

I3 Summary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chagpter 12; Proportions Topic: Propastions Lesaon Mumber: 2 out of 4

Main Task: Let's understand the meaning of
proportion.

Susrmenary

I there are 2 changing guantities O and ), O changes 2
times, 3 times, 4 times and 50 0an and also changes T
times, 3 times, 4 time and $0 an, then [Jand is

] MT: Introduce main tash here. |

01.'."hun the time [J seconds increaies 1 times, 3 timas, Exarcise
Atimes and so on, we recond how the hesght changes praportional to O

tagether. Fillinthe | with a number. The castof O laplap that cost 15 kina each is () kina.

‘When O are 1, 2, 3 and mare, find the corespanding
d [¥
“1 wabues and wirite the rasult in the table.

I R

B2

Time O jseconds 1 2 3

Wb of Futy

O idrmatsl

15 30 45 &0 75 a0 (L]

conts O [mvnal

" ' 3| 8
Heigt: O :fo) The cast of mats is proportional to the cost. As the

i ' mats Increase by 2 times, 3 times and so on, the cost of

F=Tames ¥
mats increases by 2 imes, 3 times and so0 on_
| 1 b..l

Lames

u'When 1he me O wspomds increades 2 times, 3 Gmes, -~ .
4 times and 50 an, how does the height change? 1520 =(]) 15= 7 =105

[ The huighl: alea changes 2 Hrnes, 3 times 4 Himes and 56 on.




Unit: Proportions Textbook Page:
Sub-unit 2: Proportions 167
Lesson 3 of 4 Actual Lesson 113

Lesson Objectives Assessment

* To understand how the area of parallelogram * |dentify how the area of parallelogram changes. F
changes. * Solve the exercises correctly. S
* To identify how the area of parallelogram changes.

Prior Knowledge Teacher’s Notes

* Meaning of Proportion This lesson focuses on Area in relation to

base and height of the parallelogram.
Remind the students on the term ’congruent.

Preparation
* Diagram for task (), table for activity €

B There are some congruent parallelograms that have 3 cm base

and 5 cm height.
Make larger parallelograms by connecting them as shown below
and find their areas.

iy

3m

© Write the formula for the area of parallelogram
[ Area |=[base |xperpendicular height

Let’s investigate which 2 quantities change together and which

quantity remains unchange?
q.lgvglte the mat emaflcalﬁent (t:e by usin I’(\) EJ(F] as the base and
(pgl;p%]n ICUlar nel remains the same
© Write down the relationship between the base and the area of
parallelogram on the table. O=D X5
The Base and the Area of a Parallelogram
Base(cm) | 3 [ 6 | 9 [12]15]18
Area(em?) | 15/30|45|60|75|90

© Is the area of parallelogram proportional to the base? Yes
Let’s write the reason.

As the base increases, the area also increases at the same rate.
—

The height of a parallelogram is increased as

shown on the right.

@ Write the relationship between the height and

the area on a table.

@ Let's write what you have learned from

the table.
Refer to sample blackboard plan for answers.
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Lesson Flow

EJ Review the previous lesson.

3 Finding the base and the area of parallelogram

[T] Introduce the Main Task. (Refer to the Blackboard Plan)

5] @ Read and understand the situation.

[IN] Make larger paralellograms by connecting them as shown in @ and find the area.

[S] 1)Base 3 cm, area 15cm2  2) Base 6 cm, area 30 cm2  3) Base 9 cm, area 45 cm?

[T] © Write the formula for the area of parallelogram and investigate which two quantities change together
and which quantity remains unchanged?

[S] Area=Base X Perpendcular Height.
Base and area will increase together but the Height of the parallelogram will remain the same.
© The mathematical sentence becomes O=[]x5.

[T] © Write down the relationship between the base and the area of parallelogram on the table.

[S] Fillin the table and identify that when the base increases by 2 times, 3 times and so on, the area also
increase by 2 times, 3 times and so on.

[T] O Is the area of parallelogram proportional to the base? Let’s write the reason.

[S] Yes,the area of parallelogram is proportional to the base because as the base increases by 2 times 3

times, 4 times the area also increases by 2 times 3 times, 4 times.

EJ complete the Exercise

[S] Solve the exercises.
[T] Confirm students’ answers.

3 summary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Date: Unit: Proportions Topic: Proportions o Lesson Number: 2 of 4

Write down the relationship batween the base and the area
of paralieiogram on the table.

MT: Let's Investigate area of Parallelogram.

The Base and the Area of Parallelogram

Review: Base fcm) a & g 12 | 1s 18
If there are 2 changing quantives 0 and.©, 0 changes 2 times, 3 times, Amaiew) | 15 I 0 | 45 | &0 | 75 | a0
4 times and so on, and © also changes 2 times, 3 times, 4 times and o
soon, then © Iz proportienal to o .

Is the area of parallelogram proportional to the base?

Let's write the reasaon.
| MT: Introduce main task here. | A the base of parallelogram increase by 2 times, 3 times and so on the area of

n Tham is & nusnber of congneesnd parallalograms thal have 3 om
bBano drid & om hoight Bake inngor paesilciogroers by

parallelogram increases by 2 imes; 3 fimes and so on. Thus the area of parallelogram

oconneaiing them as ahown Delow and find hedr ares of |5pmpnmnnal to kts base.
i The height of a parallelogram is increased a

E ............. ? L = el
|f 1) Write the relationship between the

heiaht and the area on a table.
@ Write the formula for the area of parmlielogram and Investigate (3 Let's write what you have learnt

which 2 quantities change togathar. Which quantity remains from the table.

unchangead? Summa
As the Halght of parallelogram increase by 2 times, 3 times and 50 on the area of

Area of parallelogram = | base | | height parallelogram Increases by 2 fimes, 3 times and so an. Thus the zrea of paralielogram
The height remains the same but area and base changes

is proportional ta its height.




Unit: Proportions Textbook Page:
Sub-unit 2: Proportions 168

Lesson 4 of 4 _ Actual Lesson 114

Lesson Objectives Assessment

* To understand how the area of triangle changes. * |dentify and explain how the area of triangle
* To identify how the area of triangle changes. changes. F
* Solve the exercises correctly. S

Prior Knowledge
* Area of Parallelogram

Teacher’s Notes

Preparation

. . This lesson focuses on Area in relation to
e Diagram for task (), table for activity @

base and height of the triangle.
Remind the students on the term ’congruent’
In@®, A = base Xheight+2.

O=6 %x[1+2
O=[x 6=+2
O=0x 3

B The height of the triangle is increased in steps

of 1 cm as shown on the right.
Find the area of each triangle.

(cm)

© Write the formula for the area of the triangle

PN oW

and investigate which quantities change N
together. What remains unchanged? 6c

[ Area |=base |xlheighi: 2 ]

@ Write down the relationship between the height and the area

of the trianﬁle on the table.

The area and height change together but the base remains unchanged.
The Height and the Area of the Triangle

Heightem) | 1 | 2 | 3 |4 | 5|6 7|89
Areaem?) | 3 | 6| 9 |12|15/18|21|24|27

© |Is the area of triangle proportional to the height? Let's write the
reason.

O Wite & S Q%S@J@&{SQESE}% 2dinossigdinaes apdso @n, height also increases by 2 times, 3 times and so on.
the area in €. O=3 X[ ]

© When the area of the triangle is 30 cm2, what is the height in cm?

30=3 X[] (10cm)
—

The base of the right triangle on the right is extended

in the steps shown below.

@ Write the relationship between the
base and the area of the triangle on

a table.
@ When the area of the triangle is
12 3 45 6(m)
16 cm?, what is the base in cm?
. gefer to sample blackboard plan for answers.
168 = [1 X
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Lesson Flow

EJ Review the previous lesson.
[T] Introduce the Main Task. (Refer to the BP)

3 Finding the height and the area of triangle.

[§] E) Read and understand the situation.

[IN/ Make larger triangles by increasing the heights

as shown in ) and find the area.

1)height 1 cm, area 3cm?  (2) height 2 cm,

area 6 cm?  (3) height 3 cm, area 9 cm?

(4) height 4, area 12cm?

[T] © Write the formula for the area of triangle and
investigate which two quantities change together
and which quantity remains unchanged?

[S] Area=(Base X Height)+2.

O=6x[]+2
Height and area will increase together but the
Base of the triangle will remain the same.

[T] © Write down the relationship between the base

and the area of triangle on the table.

Fill in the table and identify that when the height

increases by 2 times, 3 times and so on, the area

also increase by 2 times, 3 times and so on.

[s]

[s]

[T] © Is the area of the triangle proportional to the
height? Let’s write the reason.

[S] Yes,the area of the triangle is proportional to

the height because as the area increases by 2

times 3 times, 4 times the height also increases

by 2 times 3 times, 4 times.

O Write a simpler expression using [ as the

height and the O cm? as the area in €.

O=6x[+2, O=3x[]

© What is the height in cm, when the area of

the triangle is 30 cm*?

Using O=3x[] 30=3x[]therefore, []

=30+3=10cm

B 8§

[s]

EJ Complete the Exercise

[S] Solve the exercises.
[T] Confirm students’ answers.

¥ Summary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important

concepts of this lesson.

Sample Blackboard Plan

Date: Unit: Proportions

Topic: Proportions

Lesson Number: 2 of 4

MT: Let's Investigate area of Triangle.

‘ € |5 the area of triangle proportional 1o the haight? Let's writa the

reason,

Review
| MT: Introduce main task here. |

The haight of triangle is increasad in
steps of 1 em as shown on the
right. Find the area of each triangle,

€ Write the lormula for the ansa of triangle
and imvestigate which alements change
togethar. What remains unchanged?

Area = paze. | ™ | height| =1 2

ﬂ Whiila dowr tha relationahip batwaan (ha MRekght and the ama ol
lrII'I-I'Il.'.Hﬂ on this bl

The Haight and the Area of Triangls
1]2]asals |6 (7 [8]9
3|69 [12]1s k8 [21]2a]n

As the height of Trianghe increzse by 2 times, 3 Bmes and so on the area of Triangle
Increasas by 2 dmes, 3 imes and so on. Thus the area of tiangle Is proportional to

Its halght.
WEﬂB an expression using [ ] cm as the height and (O cm® as the
area in @), simpler. o-3x;
O Whan the area of the trlangle s 30 am®, what is tha height
o= Ox3
¥M=0ox3
o=10 Answer: 1dom
Thie basa of a right trlangle is extended in slaps as show on
thi right.

1) Write the relationship between the
base and the area of rlangle on a
tabla, 6= Oxl

(2 When the area of the triangle is
16 em”, whal is the basa?

incm?

I "2 3 & 5 &lam)

Summa
As the Base of Triangle increase by 2 imes, 3 times and 5o on the area of Triangle

increzses by 2 times, 3 dmes and o on. Thus the area of triangle |s proportional to
6= ox3

its height. =8 Answer: B cm




Unit: Proportions

Problems and Evaluation
Lesson 1 and 2 of 2

Textbook Page:
169

Actual Lesson 115and 116

Lesson Objective

* To confirm their understanding on the concepts e Complete the Exercise and Problems correctly. S

they learned in this unit by completing the
Problems and the Evaluation Test confidently.

Prior Knowledge
¢ All the contents covered in this unit

Preparation

» Evaluation test copy for each student test

Teacher’s Notes

This is the last lesson of Chapter 12.
Students should be encouraged to use the
necessary skills learned in this unit to solve
the Problems in preparation for the evaluation

The test can be conducted as assesment for
your class after completing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
problems as a seperate lesson.

S PLR Yo B ERMISIC 2 o

@ In the 2 quantities in @, @ and @), which quantity is proportional to
the other?
If 2 quantities are proportional, write the mathematical sentence as
the relationship of CJand O.
@ Understanding the meaning of proportion
® Oem as the side and O cm? as the area of a square. not proportional
@ O cm as the length and O cm? as the width of rectangle with
26 cmlong around.  not proportional
® O balls and its total cost O kina when we buy balls that cost
30 kina each. halls and total cost are proportional to eachfother.
(O=300x]
@ Let’s investigate the relationship between length in metres and
weight in grams of wire that weights 20 g for 1 m.

® Representing expressions as quantities which are directly proportional.

@ Write down the relationship [J m long and O g weight on the table.

The Length and the Weight of the Wire
Length [] (m) 1 2 3 4 5 6

weight O () | 2040|601 80{100(120

® When Oincreases by 1, by how much does O increase? 2()
@ Write the mathematical sentence as the relationship of [Jand O. O=2 D

® When the length is 2.4 m, find a corresponding weight.
20x2.4=48 Answer:48g

230
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Lesson Flow

EJ Ssolve the Problems 1

[S] Solve all the problems.
[T] Confirm students’ answers.
[N @ Understanding the meaning of proportion.
(@ Representing expressions as quantities which are directly proportional.

B3 Complete the Evaluation Test

i) Use the attached evaluation test to conduct assesment for your class after finishing all the problems as a
seperate lesson.
[S] Complete the Evaluation Test.

End of Chapter Test Date:

Chapter 12: Name: Score
Proportions /100

1. Write if one quantity is proportional to another quantity in each statement.
[ 3 x 15 marks = 45 marks]
(1) D The base and height in a parallelogram of 24 cm?.
) D The duration of a day and night in days.
3) D The length of a side and the circumference of a square.

2. We extend the base of an right angled triangle as shown below.

3cm

I 2 3 4 5(m)
(1) Fill in the table. [5 x 5 marks = 25 marks]

[BaseO(m | 1 [ 2 [ 3 [ 4 [ 5 ]
Area [J (cm?)

Write working out

(2) How much of area increases as the base increases by 1 cm?
[10 marks]

Answer: 2
m

(3) Write an mathematical expression for showing the relationship between O and ] .
[10 marks]

[10 marks]

(4) Find the base if the area of the triangle is 21 cm2.

Answer:
14

m
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End of Chapter Test Date:

Chapter 12: Name: Score
Proportions /100

1. Write [/] if one quantity is proportional to another quantity in each statement.
[8% 15 marks =45 marks]
(1) L] The base and height in a parallelogram of 24 cm? .
(2) ] The duration of a day and night in days.
(3) ] The length of a side and the circumference of a square.

2. We extend the base of a right angled triangle as shown below.

3cm

| 2 3 4 5(cm)

(1) Fill in the table.
[5x5 marks =25 marks]

Base O (cm) 1 2 3 4 5
Area [] (cm?)

Show working out.

(2) How much of area increases when the base increases by 1 cm?
[10 marks]

Answer:

(8) Write a mathematical expression for showing the relationship between O and [].
[10 marks]

Answer:

(4) Find the base if the area of the triangle is 21 cm>2.
[10 marks]

Answer:
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Chapter 13 Regular Polygons and Circles

1. Content Standard
5.3.2 Investigate and construct regular polygons and identify the properties of angles.

2. Unit Objectives
* To deepen the understanding about plane shapes through observation and activities.
e To know about polygons and regular polygons.
* To understand and use

3.Teaching Overview
In Grade 3, students learn how to draw circles and have the knowledge of centre, diameter and
radius. In Grade 5, they learn ratio of circumference to diameter and utilise it to find the
circumference.
They also investigate the relationship between a circle and its inscribed regular polygons and

compare the circumferences of the circle and the polygon.
Regular Polygons :

Students will capture the features of regular polygons through activities of making them by folding
and cutting a paper.
They should know the process of more accurate construction of regular polygons by dividing the

centre angle equally.
Diameters and Circumferences :

Students should find out by themselves that the circumference of a circle is greater than 3 times
the diameter and less than 4 times through activities.

They should get used to finding the circumference from its diameter or radius and vise versa.
Encourage students to be interested in the history of the ratio of circumference to diameter

and its infinity.

Note that teachers should not just give the ratio to the students, however, students should discover
and calculate by themselves as much as possible.

4. Related Learning Contents

Grded | TN [ Credes

» Perpendicular and parallel, » Congruent triangles figures * Line symmetry and point
¢ Properties of trapezoid, »| ° Sum of the angles in a triangle — > symmetry
parallelogram and rhombus, and quadrilateral ¢ Enlarged drawings and
how to draw them reduce drawings
 Diagonals [4. Congruence and Angles
of Figures] [1. Symmetry]
[6. Quadrilaterals] v [12. Enlargement and
» Meaning and property of regular Reduction of Figures]
polygons, how to draw them v i
* Relationships between * How to find the area of a
circumference and diameter, > circle and formula

meaning of the ratio of the * Sector and its area

circumference of a circle

[7. Calculating the Area of
[13. Regular Polygons and Circles] Various Figures]
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Unit: Regular Polygons and Circles Textbook Page -
Sub-unit 1: Regular Polygons 170 to 172

Lesson 1 of 3 _ Actual Lesson 117

Sub-unit Objectives

* To understand properties of regular polygons by  Fold the square papers correctly and cut out to
making their shapes using the square papers. make regular polygons. F
* To draw regular polygons, applying the properties * Understand and identify the features that are
of circumscribed or inscribed circles. common and different in regular polygons. F
* |dentify the number of sides and size of angles in
Lesson Obiective regu|ar p0|ygons_ S
* To understand the definition of regular polygons
and summarise their features. Teacher’s Notes

It's best for the teacher to try out the foldings
and cuttings before the actual lesson.
Demonstrate during lesson as students follow
through.

To obtain a regular polygon, square papers
(coloured papers if available) must be used.

It is important that the students must be well
guided to make the polygons using square
papers because students can easily make
mistake in folding and cutting.

Prior Knowledge

* Names and properties of basic shapes like square,
triangle, rectangles, etc...

Preparation
» Square papers (Origami)
e Scissors, rulers, protractor, compass, equilateral
triangle for the blackboard

W PolygonsiandCircles:

Japanese lunch box

X A

>[> Let's fold papers as follows, cut and spread to make shapes.

0]
Fold into 4 parts Same length
Same length Same length
4 ®
-> @ XK 7
| - > (7 3
Fold into 2 parts more SEER = o im0 2 oo >
0ld Into 2 parts more Same Iength
¢ © Have you seen the shapes in @ to @? © What is common amongst the 4 shapes @ to @? g
€ Let’s look for those shapes around you. . What are the differenqes? €
Common: same side lengths, diagonals intersect at center, have congruent tfiangles
170=0x0 Differences: number of sides, angles inside, number of edges. O-o=1m
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Lesson Flow

»>p> Discuss the features of shapes and
make them.

[TiS] Discuss the shapes and describe them.

[T] Provide students with square paper and scissors
and ask them to fold and cut according to the
instruction in the textbook from (1) to @.

@ Regular Polygons

n The polygons below were made in the previous pages.
Let’s look at their sides and the angles.

BHgaY SiNe ANGesTs a“"‘
Qas e#we Ien?th F\es of e_p? Ien ths
ésure 1h§ Sge ese Lpo ygons 9

A polygon with all equal sides and all equal size of angle is

called regular polygon.

Equilateral triangle ~ Regular quadrilateral  Regular pentagon  Regular hexagon Regular octagon
(square)

e Summarise the number of sides and the size of an angle of
regular polygons.

'S reépgcnvd%s and anglesffor (o)

Let’s investigate properties of regular polygon and how
to draw them.

p Regular
Equilateral : Regular Regular Regular
?riangle quégﬁlaart:)' al pen?agon hex?a\gon octggon
Number of sides 3 4 5 6 8
Size of angle 600 900 1 080 1 200 1 350

[S] Understand and make various polygons using

square papers.

[T] © Ask students if they have seen the shapes 1

to @ around them.

[S] Identify the shapes around them.

[T] © Ask students to find the common and different

features amongst the four shapes.

[S] 1) Common features: same side length,
diagonals intersect at the centre and have
congruent triangles.

2) Different features: number of sides, angles
inside and number of edges.

P31 @ Investigate the characteristics of regular
hexagon and octagon.

[T] Ask students to answer activities @ to ©.
[S] Share their answers.
© Number of sides and angles for @) is 6 and (b
is 8.
® Length of sides @) is 2.5 cm and () is 2 cm.
© Sizes of angles for @ is 120° and @) is 135°.
[T] Confirm students answers

EJ Important Point

TS| Explain the important point in the box i i
[T] Introduce the Main Task. (Refer to the BP)

Y O Investige the properties of regular
polygons and how to draw them.

[T] Ask students to complete the table.
[S] Copy and complete the summary table.

LY summary
[IN/ Similar to next summary flow.

Sample Blackboard Plan

Chapter: Regular Pelygons and Circles

Topic 1: Regular Polygons

Lesson Number; 1 of 3

MT; Let's investigate properties of regular polygons and how to draw them. |

== Lefs fodd a paper as follows, cut and spread it

© Have you seen the shapes in (T) ~ @ ?
Let's hokinnrmsmmsamundmu

List down students responses
from

? Students paste their paper ;
*.,__ cuttings on the shape theyr cut.

€) What is common amongst the 4 shapos (1) ~ @) 7

Wheat are the dilerences 7

a)= 2.5 cm lengths

Comrmr: same sid |engths, diaguna intersectat camter have congruent triangles
Difierences: number of s, angles inside, numberof edges.

| MT Introduce main ek here, |

shape b.

€ Moasure the size of angles of these polygons
Shape a has 120° and 135° for

TMWlmmwmmnn in Th provious pages. Lots ‘“ . *Hm-ﬂumsmmumu
look, at thair sides and tha angles

‘ ‘ _‘# o

© How mary number of sides and angles are there,
6 Maoasure the length of sides of These polygons.
& sides and angles for (@) and 8 sides and angles for (&)

Lﬁuﬂn.‘urp!

YOO

bpdn g Beple v

Summary

B Surmmarise e nember of sides med the aoe of mn angle of
s pohyps

Fgada
b

Nkl | 3

|| 600l 900l 1087 120°135P

{B}=2 em lengths
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Unit: Regular Polygons and Circles [ Textbook Page :

Sub-unit 1: Regular Polygons 173
Lesson 2 of 3 Actual Lesson 118

Lesson Objective

* To investigate properties of regular polygons and * Think about how to draw the regular polygons
how to draw them. correctly. F
* Discover the features of regular polygons with
Prior Knowledge angles made by diagonals. F
* Meaning and features of regular polygons * Use math set to draw regular polygons correctly.
S
Preparation
* Regular hexagon and octagon
* Ruler, compass, and protractor Teacher’s Notes

Constructing regular polygons accurately is
very significant in geometry and is easy to do
if children know how to precisely use ruler,
compass, and protractors.

A rule of polygons is that the sum of the
exterior angles always equals 360 degrees.
Since it is a regular octagon, so each of the
interior angles of octagon should be equal.
Distance from the centre of the octagon to the
vertex is also the same.

a Let’s investigate the regular polygons.
© Draw three regular polygons with
2 cm sides and the following sizes
of angles.
®90° ® 120° © 135°

increase, what shape does

When the size of angle
it close?

© In regular polygons drawn, draw
diagonals by connecting the
opposite vertices. Diagonals  yierex

© Compare the lengths between
point A and vertices : Point A is
the intersection of diagonals. >
(4] Wrﬂ ind of triangle is formed by
Hengthe dre s ames
diagona?sqgre awey congruent?

© What is the size of an angle @ 45°
of a regular octagon on the right?
© Divide the angle around the center of

circle into 8 equal parts, draw a regular octagon.
Isosceles triangles in square and octagon and

equilateral triangle in hexagon. All triangles are congruent.

What is the size of an angle
formed in the centre?
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Lesson Flow

£ Review the previous lesson.

P2 @ Let’s investigate regular polygons.
Read and understand the given situation.

Introduce the Main Task. (Refer to the BP)

© Ask students to draw 3 regular polygons with
2 cm sides and the following sizes of angles of
@ 90°, ® 120° and (© 135° using rulers and
protractors.

Draw the 3 regular polygons using the given
measurements.

The incomplete shape is for ©.

What is the name of the regular polygon in ®),
and ©?

square, hexagon, octagon.

58 E

BE [

[s]

EJ Find out an easier way to draw a regular
octagon.

[S] @ Draw diagonals by connecting pairs of
opposite vertices.

[T] Compare the lengths between point A and
vertices: Point A is the intersection of diagonals.

[S] ® The length of diagonal from the center point to
all the vertices are all the same.

[T] © What kind of triangles are formed by the
diagonals? Are they congruent?

[S] The kind of triangles formed are Isosceles and
all are congruent.

[S] ©® Refer to the activity and find that the angles
divided equally from the centre is 360 +8=45.
Answer 45°.

'8 © Draw a circumscribed regular octagon.

[T] Ask students to draw a regular octagon, drawing
a circle first and then dividing center into 8 equal
angles (360°+8=45°) and connecting lines on
vertex points.

[S] Draw the regular octagon.

) Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Date: Chapter: Regular Polygons and Circles

Topic 1: Regular Polygons Lesson Number: 2 of 3

| MT: Let’s draw polygons: 2cm sides, and 90°, 120% and 1357

| O Let's draw the octagon, using circle and dividing

Review

| M7 introduce main task here. |

a Let’s investigate the regular

polygons.
Zem 2cm
:

@ 2Zcm
i ey
@ Draw diagonals on the regular polygons

]
Gl

@ Compare the lengths between point a and vertices: All equal 2)

o Formed triangles in the polygons: isosceles triangles
congruent
@ Centre angles equally divided: 450 (360+8=45)

the centre angle into 8 equal ones

."r;:\\ | /\

Which one is more efficient?

- Use angles on vertices and length of sides

- Draw a circle and divide equally the center
angle

Summary

Confirm the efficient way in order

1} Draw a circle

Divide the center angle into equal angles, based

on the number of sides of polygon

3] Draw corresponding diagonals

4) Connect vertex to make sides of polygon
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Unit: Regular Polygons and Circles Textbook Page -
Sub-unit 1: Regular Polygons 174

Lesson 3 of 3 Actual Lesson 119

Lesson Objectives Assessment

* Draw regular pentagons and hexagons inscribed * Think about how to draw regular hexagon, using
in a circle. compass. F
« Identify the centre of the polygon and divide angle * Find the size of centre angles and angle on the
into equal parts. vertices. F
* Investigate the properties of pentagon and * Draw regular pentagon and hexagon correctly. S
hexagon.
AT NNRACELE Teacher’s Notes

* |deas about angles and basic shapes in geometry.

* Understanding of what regular shapes are with
regard to their sides and angles property.

* Interior angle sum of quadrilaterals and polygons

The center of the regular polygon is the same
as the center of the circle if the polygon is
inscribed in the circle.

Thus, the radius of the circle is the same as

. the distance from the center to the vertex of

the polygon.
* Protractors, Compass, Rulers Dividing the angle around the center of the

circle of the regular polygon into equal parts.
For a regular pentagon, there are congruent
triangles, and in the case of hexagon, there

are 6 congruent equilateral triangles.

u Let’s draw a regular pentagon by dividing the
angles around centre of circle into 5 equal parts.
© What is the size of angle @? 360+5=72°

d the sjz8, of ¢ a
@teg c]?)é:(jtle@s j@ fa regu ar

pentagon in your exercise book. @ is 108° (54X2 =1 08)
5 equal side lengths and edges,

B Let’s think about how to draw a
regular hexagon.

© Draw a regular hexagon by dividing the
angle around the centre of the circle
into 6 equal parts.

What kind of a triangle
is formed by ABC?

@ Draw a regular hexagon by dividing the circumference by the
length of radius, using a compass below.

To keep the side lengths equal.

© Explain the reason why we can draw by using a compass.
@ Write down the properties of a regular hexagon in your exercise l
book.
Refer to sample blackboard plan for properties
174 =[x [] —
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Lesson Flow

£ Review the previous lesson.

E Let’s draw a regular pentagon by dividing
the angle around the of circle into 5 equal
parts.

[ @ Read and understand the given situation.

[T] Introduce the Main Task. (Refer to the BP)

[T] Ask students to answer activities @, & and ©®

[S] @ The angle @ is (360+5=72).
Answer 72°.

[S] @ The sizes of angles; ® and (¢) is 54°
(180—72)+2=54). (@ is 108° (54 x2=108).

[S] © The properties of regular pentagon are; 5
equal side lengths, edges and 5 isosceles
triangles.

EJ Let’s think about how to draw regular
hexagon.
[ © Read and understand the given situation.

[S] @ Draw a circle using the compass, dividing the
center angle into 6 equal parts. Join all the points
on the circumference with straight lines to form a
regular hexagon.

[N/ First of all draw a circle, find out the 6 equall
angles and draw diagonals and the regular

hexagon in the circle, indicating that the triangles
made in the hexagon are equilateral triangles
(like ABC) and congruent to each other, since all
the angles are 60° with equal sides.

I} & Draw a regular hexagon by dividing the
circumference by the lenght of radius, using
a compass.

[s]

Draw a circle by using a compass and divide the

circle’s circumference by the same length of the

compass (the same length of its radius). Then,

draw a regular hexagon, connecting the points

made in the previous activity.

[S] ® Think about the reason why regular hexagon
is drawn using a compass.

[S] To keep the side lengths equal by using a
compass.

[S] Write down the properties of regular hexagon.

[TN/ Refer to the board plan for thee properties.

) Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Date: Chapter: Regular Polygons and Circles

MT: Let's draw regular polygons using circles.

Review

[ MT: Introduce main task here. |

o Let's draw a regular pentagon by dividing
angle arcurd center of circle info 5 equal parts. I

) What is the size of angle 317 :
360:5=72 Answer: @) is 72’

© Find the size of angles (B, @ and @

(b and (€ Is 54° (180-72)+2=54
(g} iz 108° 54x2=108

€© Write down the properties of regular pentagon in your

Topic1: Regular Polygons

Lesson Number: 3 of 3

o Draw a regular hexagon by dividing the angle around the centre

of the circle into & equal parts

Draw a ragular hexagon by dividing the circumference by the
length of radius, using a compass as bebow.

o 1 T
®
The bengrh of reilss

1. Draw a circle

2. Mark points on the circumference, using the
compass with the same length of radius

3. Connect all the points on the circumference and
corresponding dizgonals for the haxagon

Summary

The sides of a regular
palygon are equal to
the radius.

exercise book. | 5 aqual angles and side lengths.

5wvertices
Froduce 5 isosceles triangle

n Let’s think about how to draw a regular hexagon

9 Why we can draw a hexagon?

#The sides of hexagon are egual to radius

*The triangles made in the hexagon are equilateral
triangles

sl the angles made in the shape are 60°

List down all the properties of a regular
hexagon found out through the activities.

0

They form equilateral
triangles fram the
centre

All their side lengths
are equal.
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Unit: Regular Polygons and Circles
Sub-unit 2: Diameters and Circumferences 175

Lesson 1 of 4

Sub-unit Objectives
* To understand the meaning of circumference and
diameter and how to find them.
* To understand the meaning of the ratio of
circumference to its diameter.

Lesson Objectives

* To explore and understand the relationship
between the diameter of the circle and its
circumference.

* Find the length of circumference.

Prior Knowledge

* How to draw regular pentagon, hexagon, dividing
circle center into equal angles

* How to draw circle by compass and divide the
circumference

@ Diameters and Circumferences

o Draw a regular hexagon into which a circle with a 2 cm radius fits.

© How many times is the length around a
regular hexagon to the diameter of the circle ?

® Let's compare the length around a circle3 times
with the length around a regular hexagon.

ﬂ Draw a square into which a C|rcIe with 2 cm radius fits,
The

© How many times is the diameter of the circle
to the length around the square? 4 times

© Let's compare the length around the circle /

The circfRFREGHE BF R be less thanthe
peri%er of the square. Which is less than 4 times.

The distance around of a circle is called a circumference.
The line that bends like a circumference is called the curve.

Let’s investigate the relationship between the diameter of the
circle and its circumference.

a From @ and @), what do we know about the relationship
between the diameter of the circle and its circumference?
Fill in the () with an inequality sign.
Diameterx 3 Circumference
Diameter x4 Circumference
What do they mean above?

Let's efplam by writing in your exercise book.
The ratio of the diameter of the circle to its

circumference is less than 4 and greater than 3.

D—D—1l
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Textbook Page:

Actual Lesson 120

* Charts, drawing sheets, compass, rulers, scissors,
sticky tape

Assessment

* Understand and explain the relationship between
the diameter of the circle and its circumference. F

* Discover that the circumference is longer than 3
times diameter, but shorter than 4 times diameter.
S

Teacher’s Notes

* How to draw the shape in (.

1.Measure the length of the compass to get
2.cm.

2.Draw the circle

3.Use the compass to make 6 points around
the circumference.

4.Connect the points inside the circle as
diagonals.

5.Create a regular hexagon by drawing the
sides.

¢ The length around the regular hexagon is
less than the circumference of the circle

e The circumference of the circle is less than
the perimeter of the square.

Lesson Summary

e Conduct the summary at the end of the
lesson similar to the process in previous
lessons.
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Lesson Flow

£ Review the previous lesson.

3 @ Draw a regular hexagon into which a
circle with a 2 cm radius fits.

Introduce the Main Task. (Refer to the BP)

Ask students to use their previous knowledge to
draw a regular hexagon in which a circle with a
2 cm radius is circumscribed.

Draw a regular hexagon on which a circle with a
2 cm radius fits.

© How many times is the length around a
regular hexagon to the diameter of the circle?
The perimeter of a regular hexagon is 3 times
the length of the diameter.

© Let’s compare the length around the circle
with the length around the regular hexagon.
The perimeter of the circle is longer than the
perimeter of the hexagon.

Observe one side of the equilateral triangle part
and the length of corresponding curve, the
curved line is longer than its corresponding
straight line.

[T]
[T]

B B B @ B O

£l © Draw a square into which a circle with a
2 cm radius fits.

[T] © How many times is the diameter of the circle
to the length around the square?
[S] Find out that the length of the perimeter of

[T]
[S]
[TN]

square is 4 times the length of diameter.

© Let’s compare the length around the circle
with the length around the square.

The perimeter of the circle is less than the
perimeter of square.

The length of 2 sides of square is longer than
the corresponding quarter part of the perimeter
of circle.

3} Important Point

irs)

Explain the important point in the box : i,

EJ @ Investigate the relationship between the

[T

circumference and diameter of a circle.

Ask students to investigate the relationship
between the diameter of the circle and its
circumference and fill in theb box| | with an
inequality sign

In groups or individually discuss the relationship
between the diameter of the circle and its
circumference, referring to the previous two
activities of comparison among the circle, the
regular hexagon and square. Conclude that
Diameter X 3 < Circumference, and Diameter x4
> Circumference.

Conclude that the circumference is longer than 3
times the diameter and shorter than 4 times the
diameter.

Sample Blackboard Plan

Date: Chapter: Regular Polygons and Circles

Topic 2: Diameters and Circumference

Lesson Number: 1 of 4

circumference.

Main Task: Let's investigate the relationship between the diameter of the circle and its

Bme n andB, what do we

kniow abaut the relationship

Review

between the diameter of the
circle and its circomference?

[ MT: Introduce main task here, |

nl:lraw a regular hexagon into which a circle with a 2 e radius fits.

How many times s the length around a regular hexagon to the
diameter of the circle? 3 times

0 Let's cormpare the length around a circle with the length around 3
regular hexagon.
The circumference of the circle will be slightly larger than tha
perimeter of the hexagon

u Draw a sguare into which a circle with 2 cm
radius fit

b

o How many times is the diameter of the circle to
tha length around the sguare? 4 times

0 Let’s cornpare the length around the circle with
the length around the sguare.
The circumference of the circle will be slightly
less than the perimeter of the sguare.

Diameter x 3 Circumfarence

Dinmotor x 4 Circumfarence

What do they mean above?

The ratio of the diameter of the
circle ta its cireumfarence is less
than 4 and greater than 3.

Summary
The circumference of the circle will be

slightly larger than the perimeter of
the hexagon.

": The circumference of the circle will be
i slightly less than the perimeter of the
squara.
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Unit: Regular Polygons and Circles [ Textbook Page :

Sub-unit 2: Diameters and Circumferences 176
Actual Lesson 121

Lesson 2 of 4 .

Lesson Objective

* Investigate the relationship between diameter and e Think about and explain the relationship between
circumference. the diameter and circumference through
experiment. F
Prior Knowledge * Explain the relationship between the diameter and
* Parts of a circle and meaning of circumference, circumference. S

diameter and radius

Preparation Teacher’s Notes
* Hard cardboard (circles with diameter of 10 cm, 20 The teacher must understand that there is a
cm, 30 cm and 40 cm) ropes or tapes (_correspond relationship between the diameter and
to.the length of their circumference), scissors, circumference that they have a common ratio.
sticky tapes, A4 papers, rulers, compass In order to apply an experiment to confirm this

relationship, the teacher need to:

(1) Prepare a table for students to roll the
circle 1 time well before lesson.

(2) Mark out the start point for the roll and
mark the distance up to 130 cm (1.3 m)
before lesson, since if the diameter is 40
cm, the circumference would be between
120 cm and 130 cm.

o Cut a piece of cardboard to make circle @, ® and © which have
diameters of 10 cm, 20 cm and 30 cm respectively. Then, roll them

one complete rotation and investigate how far they advance.

© Talk about the distance of the circle rolled and what does
it relate to.
@ Estimate how many centimetres a circle with a 40 cm diameter
will advance in one rotation.40 x 3 = 120. Around 120 cm.
© Make sure how many centimetres a circle with a 40 cm diameter
advance. Students should have answers around 120 cm
@ Write the results in the table.

@ | ® | ©
Diameter (cm) 10 | 20 | 30 | 40

Circumference (cm) | 31|62 | 941124

© When the diameter increases by 2 times, 3 times and 4 times,

,é how does the circumferences change?
The circumference increases by 2, 3 and 4 times also.

176 =[x [] —
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Lesson Flow

£ Review the previous lesson.

3} @ To make three circles with diameter of 10
cm, 20 cm and 30 cm and to survey how
many cm the circles route 1 time

Introduce the Main Task. (Refer to the BP)

In group or pair, draw circles @, ®, and (¢) using
compass and cut them out according to the
diameter length given.

Using the 3 circles from the students, ask
students in group or pair at a time to measure
the distance in cm. The circle should be rotated 1
time and record the results in the table using
tape or rope to measure it.

Carefully, rotate the circles 1 time and record
results in cm as instructed and record them on a
table prepared for the experiment.

[T]
[S]

£l © Discuss what kind of thing is related to
the distance a circle rotates 1 time.

[T] Ask each group or pair to share with the whole
class their results about the rotation of the 3
circles.

[S] Express their results

[T] What happens to the distance when a circle
rotates 1 time?

[S] 1) the distance is equal to circumference of each

circle.

2) if the diameter of circle gets longer, the
distance also gets longer.

5 & Predict how many cm a circle with 40 cm
diameter rotates 1 time.

[T] Ask the students to predict the length a circle
with 40 cm diameter make if it routes 1 time.
Write the prediction beside the table. Then do the
experiment and record the results on the table.

[S] © Confirm it by experimenting.

After the experiment, they should have an
answer around 124 cm.

[S] © Record the results on the table.

5] © Survey the relationship between length
of diameter and circumference.

[T] Ask students to summarize what they noticed on
the table, preciously the relationship between the
length of diameter and circumference.

[S] The circumference will increase 2 times, 3 times
or 4 times according to the increase in diameter
such as 2 times, 3 times or 4 times.

[} Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Date:

Main Task: Let's investigate the relationship
between the diameter and circumference.
Review

[ T Introduee main task here. |

Cut o plece of cardbaard o mske circls (2], B and (&

which have damatern of 10 em, 20 om and 30 om espactively. Than
ol thism one compate rotaticn and irsestignin how ar they
whance

Chapter: Regular Pelygons and Circles Topie 2;

Diameters and Circumference Lesson Number: 2 of 4

0
e

Talk about the distance of the circle rolled and whai doas it
related to,

Estimate how many centimeters a circle with a 40 cm

40x3=120cm

Mok sure how many centimaters a crcle with a 40 cm

diamalar will advance in one rolabon

L3

cismneder advance,  Students should have answers betwesn 120 and 124 cm.

ﬂ Wrila the resulls on the table

Diamter (cm)
Circumference (om)

31 162 | 54
© When the diameter increases by 2 times, 3 times
and 4 times, how does the circumferences change?

Thie circumferance incraases by 2, 3 and 4 times also.

summary
+The distance a circle rotates 1 time is circumference

+The Circumnference gets 2, 3, 4 times longer, if the
diameter gets 2, 3, 4 times longer.
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Unit: Regular Polygons and Circles  Textbook Page :
Sub-unit 2: Diameters and Circumferences 177 and 178

Lesson 3 of 4 _ Actual Lesson 122

Lesson Objectives

* To understand the meaning of the ratio of * Measure the circumference and diameter using
circumference of a circle to its diameter. strip of paper and diameter using rulers. F
 Derived from the relationship between diameter * Find the proportional relationship between
and circumference. diameter of a circle and its circumference. F 'S

Prior Knowledge

* How to draw a circle and measure its Teacher’s Notes
circumference, and record on a comparative table.

* Understanding the relationship between diameter
and circumference

At this stage the students are just defining the
meaning of the word “ Pi’
However, the teacher should not use this term

P . to students yet but instead say ’the ’ratio of

the circumference.
» Strips of papers, cylindrical item (can), some kinds
of objects whose shape is circle, cardboard cutout
circles of various sizes; 10 cm, 20 cm and 30 cm
and tapes or ropes

Lesson Summary
Conduct the summary at the end of the lesson
similar to the process in previous lessons.

u Let’s investigate the relationship between the circumferences and © Approximately, how many times is the diameter to the

diameters of various circles. circumference? Calculate to the nearest hundredth
© Measure the circumferences and diameters easily. by rounding the thousandth.
Cardboard @ | Cardboard ® | Cardboard © | Can | Packing tape §
g 7 Circumference (cm) 31 63 94 (125 22 3
: \ o o Diameter (cm) 10 20 30 2
e —
R § Circumference = Diameter| 3. 3.1 3.1 3.1 3.1 3
Measure the circumference. Measure the diameter. ‘€
© Write the results on the table. i Circumference + Diameter is the same number regardless

of a circle’s size.

. The above number is called ratio of circumference.

Cardboard @|Cardboard ® |Cardboard ©| Can | Packing tape

Circumference (cm) 3 1 62 94 1 25 22

Diameter (cm) 10 20 30 4 7

ﬂ Ratio of circumference =circumference +diameter "

© s the circumference and the diameter proportional? :
Yes, because both increase-at e-same-rat (2 times) ¢ The ratio of circumference is a number that continues infinitely
If the diameter If the diameter increases like 3.14159 ......, we usually use 3.14.

increases by 2
times, then the
circumference
also increases
by 2 times.

by 3 times and 4 times,
then the circumference
also increases by....

It seems that 2 quantities
are proportional.

© Let's write an expression of the relationship between O and [,
where the

circumference is O cm and the diameter is [] cm.

© What do we have to know
to find the circumference

Circumference (cm)

Diameter (cm)

from the diameter?

For example, divide
the circumference with
10 cm diameter by 10.
| can find the
circumference

with 1cm diameter.

Base unit for circumference. Which is the
circumference when the diameter is 1Tcm.

| can find it, if | know
the circumference
with 1cm diameter.

178 =[x []
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Lesson Flow

£ Review the previous lesson.

P2 @ Investigate the relationship between the
circumferences and diameters of various
circle.

[T] Introduce the Main Task. (Refer to the BP)
[T] © How would you measure the circumference
and diameter of a cylinder?
[S] 1) Use a paper strip to wrap it around the
cylinder and then measure it with a ruler.

2) Place the cylinder in between the two triangle
rulers and take the measurement using a
stright ruler.

[S] @ Measure and record the measurements in the
table.

B 8 @ B

[s]

increases by 2 also. If the diameter increases by
3 or 4 times, then the circumference increases at
the same ratio. The diameter and circumference
are proportional.

The speech bubbles can help students to identify
if two quantities are proportionl.

© Think about the circumference of a circle with
1 cm diameter.

The speech bubble can help to identify the
unkown quantity.

© Approximately, how many times is the
diameter to the circumference? Calculate to the
nearest hundredth by rounding the thousandth.
Complete the table.

5 Important Point

EJ © Find whether the circumference is i)

proportional to the diameter.

[T] From the results obtained and recorded in the
table, what is your thinking about the
circumference and the diameter, are they

proportional? [T]
[IN/ Remind the students about the meaning of

proportion, if necessary, show another examples.
[S] Referring to the table and remembering the [S]

relationship found in the previous lesson
between the diameter and circumference,
diameter increases by 2, the circumference

Explain the important point in the boxes

5] © Relationship between the length of

circumference and diameter.

Ask students to write a mathematical expression
of the relationship between the circumference
and the diameter.

When the circumference is []cm and the
diameter is O cm. Write down the expression as;
O0+O=3.14

Sample Blackboard Plan

Date:

Main Task: Let's investigate how to find the

i j proportional ?
ratio of circumference

Review
[ T intraduce main task here. |

from the diameter?

Base umit for circumference, which is the
circumfarence when the diameter is 1cm
a Approximately, how many times is the diameter to

Let's investigate the relationship betweean the
circumferences and diameters of various circles..

n Maoasura e circuminrances and diamoders aasily.

hundredth by rounding.

Chapter: Regular Pelygons and Circles Topic2: Diameters and Circumference

Yes because both increase at the same rate [2times]
o ‘\What do we have to know to find the circomference

Lesson Mumber; 3 of 4

Is the circurnference and the diameter

Let's write an expression of the
relationship betweenOand[],
where the circumference isC) em
and the diameter is_] em.

O+ 314

the circumferance? Calculate to the nearest

aummary
The relationship between the

Crmdess (ol 3] | 62

Drarmeter (e W0 X
Lo

e b nnumlimess W msar il ilismerind

| 94

31| 31 |

j12.5 | 22 creumference and the diameter are

x

o ! - proportional.
3.13 13.13 13.14

) Wiite the results on the table.

Crowd(d) | Cwdond B | Coboad )| O |Pmm!;

3 1 R | 94 135 33 1
] x 0 4 7

'@ Cezumbsnons + Duametnr = D ldrfe fuimie
agardkiag ol 4 Lokl 408 1

Circumference = Diarmeter = 3.14

‘ e sbres ramice i calind rabo of cmmiseTos
Fatio of crourmfsnencs = creummiesseon + dameder

The rabn of croumismaos B & amboe! Tl oodinues nlindody

e 1 15

il ity et B 1d
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Unit: Regular Polygons and Circles
Sub-unit 2: Diameters and Circumferences

Lesson 4 of 4

Lesson Objective

e To apply the ratio of circumference and calculate
the length of the circumference when the diameter
is known or vice versa.

Prior Knowledge

e Understand the ratio of circumference, which is
usually defined as 3.14

Preparation
¢ An items similar to the one in the textbook

Textbook Page:
178 and 179

Actual Lesson 123

Assessment

e Calculate the length of circumference and
diameter. F

* Use the formula to find the circumference or
diameter. S

* Solve the exercises correctly. S

Teacher’s Notes

The ratio of circumference and rearranging its
formula is important to find information about
circles.

1) 3.14 =circumference + diameter

2) Circumference =diameter x 3.14

3) Diameter=_Circumference + 3.14

o How many cm long is the circumference of the circle with the

diameter of 8 cm?
8 X 3.14=2512  Circumference is 25.12 cm
Circumference =diameter x3.14

< 3_Exercise |

Let’s find the circumference of these circles.

@ A circle with a 15 cm diameter.
@ A circle with a 25 cm radius.

(1) 15 x 3.14=47.1 (cm)

(225 X 2x 3.14=157 (cm)
178 =[x
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n The circumference of a figure as shown on the picture is 62.8 cm.

© If the diameter of the figure is O cm, write the mathematical

(0% 3.14=62.8

@ What is the diameter of the figure in cm?
0Ox3.14=62.8

(0=62.8+3.14=20cm
— < T Exercise ]

[ Let's find the diameter of a circle with these circumferences.

@ 28.26 cm @31.4cm ® 37.68cm
28.26+3.14=9(cm) 31.4+3.14=10 (cm) 37.68+3.14=12(c
[2) The photograph on the right shows

sentence by using the formula in @.

an image of the mining site at
Porgera Gold Mine in Enga Province.
The circumference of this opencast
mine is 1550 m. Let’s find the
diameter to the nearest whole

number by rounding to the tenths.

/) 345+3.14=109.9=110(m)

How Many Metres is the Diameter of this Rain tree?

Six students formed a circle around a
big rain tree as shown in the picture on
the right.

Approximately, how many metres is the
diameter of this tree?

Each student covers a length of about
1.4 m. Let’s calculate the diameter by
3 instead of 3.14 as the ratio of
circumference.
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Lesson Flow

£ Review the previous lesson. EJ) complete the Exercise
[S] Solve the exercises.

4 O Find the length of circumference fora /57 Confirm students’ answers.

circle with 8 cm diameter.
[T] Introduce the Main Task. (Refer to the BP) ﬂ Hoyv many metres is the Diameter of the
[T] How many cm long is the circumference of the Rain Tree.

circle with 8 cm diameter? [1/S] Read and understand the situation and calculate
[S] Circumference +diameter=3.14, can be changed the diameter of the rain tree.

to: Circumference = diameter x 3.14
Therefore, []=0Ox3.14, | put 8 cm in the O and ﬂ Summary

multiply by 3.14 to get [ 1=25.12 cm. [T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[N Complete the Exercise [T] Use students’ ideas to confirm the important
[S] Solve the exercises. concepts of this lesson.

[T] Confirm students’ answers.

'3 @ Find the length of diameter for the figure
with 62.8 cm of circumference.

[S] @ If circumference is 62.8 cm,
then: ()X 3.14=62.8.

[S] @ Therefore, ©O=62.8+3.14=20.
Answer 20 cm.

Sample Blackboard Plan

ns and Circles Tople 2: Diameters and Circumference Lesson Number: 4 of 4
Main Task: Let's find the circumference

and diameter using the ratio of
circumference

[Exen:ise ] [ Exercise]
(T Circle with diameter of 15 cm (1)Circle with circumference of 28.26 cm
O=0Cx3.14 O=2826+3.14=9(cm)
=15x%x3.14 @Ciﬂ:ie with circumference of 31.4 cm
| T Introduce main tagk here. | =471 (cm) 2=314+3.14=10{cm)
(4 Circle with radius of 25 m @Ciﬂ:!e with circumference of 37.68 cm
OHnw many cm long is the circumference of L=0x3.14 0=37.68+314=12 (cm)

Review

the circle with the diameter of 8 cm =5xlx314

diameter? =) Summary

Circumference = diameter x 3.14 n The diameter of a circle with62.8em | Circumference = diameter x 3.14
- circumference
The circumference of a circle with 8 cm O=0Cx3.14
diameter Math Sentence: 62.8= O x 3.14
O=0x3.14 Ox3.14=628
O=8x3.14=2512(cm) Cx314+3.14=62.8+3.14
2 =20 (cm)
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Unit: Regular Polygons and Circles Textbook Page : ;
Exercise and Evaluation 181 :

Actual L 124 and 125
Lesson 1 and 2 of 2 e i

Lesson Objective

* To confirm their understanding on the concepts » Complete the Exercise correctly. S
they learned in this unit by completing the Exercise
and the Evaluation Test confidently.

Teacher’s Notes

Prior Knowledge

This is the last lesson of Chapter 13.
e All the contents covered in this unit

Students should be encouraged to use the
necessary skills learned in this unit to solve
the in preparation for the evaluation test.
The test can be conducted as assesment for
your class after completing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
problems as a seperate lesson.

Preparation
e Evaluation test copy for each student

4
The History of the Ratio 3.1415926535897932 5
of Circumference
Can you remember the ) . (ages 17310175 W
ratio of cireumference @ Let's draw regular polygons based on a circle. Pages 1730 175 W
shown above

continuously? @ Regular hexagon @ Regular pentagon

D The ratio of circumference is represented as decimal

numbers 3.14159265358979..., which continues without end. Radius %Radius
Nowadays, this number has been computed to the 1 trillion | |
241 billion and 100 million digits by the supercomputer. But

it was very difficult to calculate this number in ancient times.

(1) Many years ago, 3 was used as the ratio of
@ Let’s find the circumferences of these circles. (Pages 176 to 178 Wy

@ A circle with a 6 cm diameter.

circumference.
(2) About 4000 years ago, 3 % and 3 % were
@ A circle with a 5 cm radius.
6X3.14=18.84cm 5X2X3.14=314cm
@ Let's find the diameters of these circles.
@ A circle with a 6.28 circumference.

used in Egypt and some other countries.

(3) About 2000 years ago, Archimedes in
Greece found that the ratio of circumference
is larger than 3% and smaller than 3%.

@ A circle with a 12.56 circumference.

628+3.14=2cm  1256+3.14=4 (Mool

(4) In China about 1500 years ago, Zu Chongzhi - b iz
355 Archimedes

2
used the fractions 7 and 3"

(5) In Japan about 300 years ago, Takakazu Seki * @ There are 2 circles A and B as shown on the right. B
calculated the ratio of circumference that s One has a 2 cm radius, and the other has a radius
4X3.14=1256

9 1 cm Jarger than the radius of circle A. cm
6x3.1 4H_0\;Iv$ﬁ r£11y cm is the circumference of circle B

18.84 - ]a%g%ﬁth:ag)tzg dlmference of circle A?

was slightly smaller than ‘:_,‘
3.14159265359 .

Takakazu Seki

Let's change the fractions in (2) to (4) into decimal numbers.

% | | 17450284 102701938521 10555964462294895493038 1 96464288 | 0975665933446 1 284756482
< 90L1 1 Z9E€ST8YE08T96680098290Y9 | 2LOCTLSTIETLL0TS01 SLELLELT | Lb | 188205LLIEREEYITINE

#8921 80Y6SESZL | £228505560978EL0LYIIOEZSZE |S9808Y 128b ! Let's calculate. _.
o P ©5%x1.6 8 @ 28x3.5 98 ® 17%0.7812.26 :

@ 1.2%x2.3 2.76®7’GX4'3 32.68 @3.18><6.2|9.7'|6
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Lesson Flow

£ complete the Exercise

[S] Solve all the exercises.

[T] Confirm students’ answers.

[IN] @) Drawing regular polygons based on a circle.
(@ Finding the circumference of circles.
@) Finding the diameter of circles.

(@ Comparing the circumference of circles by its definition.

3} complete Do You Remember exercises.
[S] Solve the exercises.
[T] Confirm students answers.

) complete the Evaluation Test

[TN/ Use the attached evaluation test to conduct assesment for your class after finishing all the exercises as a

seperate lesson.
[S] Complete the Evaluation Test.

End of Chapter Test Date:

Chapter 13: Name: Score
Proportions /100

1. Answer all questions about a regular polygon called dodecagon with 12 equal
sides and angles.

[ 4 x 15 marks = 60 marks]

(1) Answer the name of Triangle ABC.

()

3

4)

Isosceles triangle

Answer:

Find Angle D.

Answer:

30° |

Find Angle E.

Answer:

75° \

Find an angle of a regular dodecagon.

Answer: ’| 500 ‘
2. Find the circumference of the following circles. [2 x 15 marks = 30 marks]
(1) Circle with the diameter of 8 cm (2) Circle with the radius of 2.5 m
8% 3.14=25.12 5x3.14=15.7

sosver| 25,12 cm

3. An athletic ground has a truck as shown below. The shape is made up
with 2 semi-circles and a rectangle. The semi-circles are exactly half of a circle.
Find the circumference of the athletic truck. [10 marks]

Write working out

30x 3.14+50+50=194.2

30m

e I Answer:
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End of Chapter Test Date:

Chapter 13: Name: Score
Proportions /100

1. Answer all questions about a regular polygon called dodecagon with 12 equal sides and
angles.
[4 %15 marks =60 marks]
(1) Write the name of Triangle ABC.

Answer: triangle

(2) Find Angle D.

Answer:

(3) Find Angle E.

Answer:

(4) Find an angle of a regular dodecagon.

Answer:

2. Find the circumference of the following circles.
[2%X 15 marks =30 marks]
(1) Circle with the diameter of 8 cm (2) Circle with the radius of 2.5 m

Answer: Answer:

3. An athletic field has a track as shown below. The shape is made up with
2 semi-circles and a rectangle. The semi-circles are exactly half of a circle.
Find the circumference of the athletic track.
[10 marks]
Write working out

S

130m Answer:

-

50m
250




—— -

1. Content Standard
5.3.4 Investigate and identify the properties of solids (Prisms and cylinders).

2. Unit Objectives
* To make students understand the solid shapes, through activities such as observation and
construction of solid shapes.
* To understand prisms and cylinder.
 To be able to draw sketch (3 dimensions) and nets of solid shapes.

3. Teaching Overview
In this unit, students observe prisms and cylinders, then express these solids as sketches
and nets.

Sketches and nets also give other pictures.
Prisms and Cylinders :

Students are to capture the features of prisms and cylinders through verbal expressions and
identify those solids from their features.

It will enhance students’ 3-dimensional sense of geometry.
Sketches and Nets of Prisms and Cylinders :

It will enhance students’ spatial imagination skills by drawing sketches, assembling and
disassembling nets. Students are to think which sides meet.

4. Related Learning Contents

[ Guded | OO [ Gad7 |

» Understanding rectangular e Curved surface and solids * Positional relationships of
prisms and cubes * Understanding prisms (prisms lines and faces in a space
* Perpendicular and parallel > and cylinders), their sketches > ¢ Making three dimensional
faces and edges in rectangular and development nets figures by moving (rotating,
prisms and cubes etc.) two dimensional
e Drawing sketches and [14. Solids] figures
development net of rectangular * Projection of three
prisms and cubes dimensional figures and
development of nets

[18. Rectangular Prisms and
Cubes]
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Unit: SOIldS . Textbook Page:
Sub-unit 1: Prisms and Cylinders 182and 183
Lesson 1 of 3 _Actual Lesson 126

Assessment

Sub-unit Objectives

e To understand structural components (face, side,
vertex) of solid shapes through a game of finding
out shapes.

* To understand definitions, names and structural
components with respect to prisms and cylinder.

faces and sharp points. F

¢ Use the properties of solids and categorise them
in various ways. F

¢ Understand the meaning of curved surface and
solids. S

Lesson Objective

* To be familiar with the structural components, by Teacher’s Notes
classifying solid shapes based on shapes of faces
or number of vertex.

* On a solid figure, there are three viewpoints:
(i) Shape, number and position of the surface
(i) Number and position of sides
(iii) Number of vertex

* Among these viewpoints, surface is a new
structural concept for students. Shapes or
congruency of surface and positions of
surface are expected to be found by children
themselves.

Prior Knowledge

* Difference between Triangles and Quadrilaterals
* Knowledge of angles and faces of plane shapes
* Difference between Circles and Spheres
» Difference between Cuboids and Cubes

Preparation
» Boxes filled with different types of solids

W)

There are faces of | can understand
triangle and a figure by sharp

” quadrilateral. points.

A

Leader: Give hints by touching
without looking in the box.

Did you find the

answer using
the hints?

[ There are 6
sharp points.

Students: Write down

Let's discuss together the hints you
expectations in the exercise book. |

used to guess the shape.

>[> Play a shape guessing game.

[>[> Let’s categorise solids ® to ® in various ways. Write “how to
Let’s explore shape in the box by using hints.

Refer to board p : an for dlscu55|on pomts categorise” and “the reason’
| can categorise I can
by the shape that categorise by

are not. plane. *
surface. The shape that is covered by planes or curved

surfaces is called a solid. % [ Let’s investigate properties of solids. ]

are sharp and the shape of
:C The surface that bends and is not plane is called a curved

ctivty
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Lesson Flow

£ Investigate rules of the game in finding out
shapes.

[T] Introduce the Main Task. (Refer to the BP)

[T] Display the solids and ask students what they
know about these solids.

[S] Use their previous knowledge to tell anything
they know about the displayed solids @ to (.
Name the plane shapes found in the solid
shapes.

[T] Introduce and explain how to play the game to
guess a shape in a box by hints.

Ask a student volunteer to choose a solid in the
box without looking in the box and provide hint
for other students to guess the solid as per
described.

[S] Guess the name of solid without looking in the
box and write down their answers in their
exercise books.

They check their expectation after the display.

3} Important Point
[T§] Explain the important point in the box :

EJ Play the game.

[T] Group students and ask them to play the game
in their small groups.

[S] In groups students categorise solids in various
ways: (i) solids made of only plane surface (ii)

Sample Blackboard Plan

Date: Chapter: Solids Topic 1:

solids made of plane and curved surface (iii)
solids made of only curved surface

/3 Share and summarise the words (terms) the
students have used for the game.

[T] Ask students to share their description words for
each shape.

[S] Share and call out the words (terms) such as
'sharp, not sharp, round, not round, flat, smooth,
plane, curved surface” etc..

[T] Ask the students to think about how to categorise
the solids using the definition of planes and
curved surface.

5]} categorise the solid shapes.

[T] Ask students to categorise solids from @) to () in
various ways.

[S] In groups categorise solids in various ways: (i)
solids made of only plane surface (ii) solids
made of plane and curved surface (iii) solids
made of only curved surface.

[} Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Prisms and Cylinders Lesson Number: 1 of 3

Main Task: Let's investigate properties of solids.

k¢ FPlay a shape expectad game. Let's guess a shapa in

a bos by hints,
| MT: Introduce main task here. |

Terms to use when describing the solids
Curved surface
Straight edges
Corner or sides
Plane surface

Rules to play

1. Without looking inside the box, pick a solid using
you hands.

2. Describe the solid shape

3. Let others to write down your description and
guess the solid shape.

4. Take out the solid and check your guesses.

5. Discuss what kind of features were useful to judge
the shape.

Sullds to use in the game

Tha surface thai bands and is nol plane s called aurved -urfhu-n
The shapes thal am covered by planes or curved surlscesis
cillod molbd ¥

k¢ Lel's categorise solids (A ~ (Fl in varous ways, Write "how to

categorise™ and "thé reason’

- Solids made of only one plane surface are solids A, C, Dand E
- Solids made of plane and curved surface is solid B only
solids made of only curved surface is only solid F

Summary
Solids can be categorised using features such as plane and curved
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Unit: SOIldS Textbook Page:
Sub-unit 1: Prisms and Cylinders 184 and 185

Lesson 2 of 3 Actual Lesson 127

Lesson Objective

e To survey properties of prisms, based on their * Compare the sizes of bases and identify the
structural components such as face, side, vertex, perpendicular faces of solids. F
base face and side face. * Name the prisms ) to (@) correctly. S
* Find the number of vertex, side and faces of
Prior Knowledge prisms and complete the summary table. S

* Classification of solid shapes based on shapes of
faces or number of vertex

Teacher’s Notes

Preparation
* Charts of solids covered by planes only such as
quadrangular, triangular prisms
coloured chalks, white or blackboard and marker

* The most important thing for this lesson is
for the students to understand regularity
which exists among the number of faces,
vertex and sides and to construct
mathematical expressions to calculate them.

* Some plane figures can have squares or
rectangles so we use the term quadrilateral
to generalise the planes.

@ Prisms and Cylinders o nsm'@ﬁinfrfga % (P and ©.
(s) marlse rtice ﬂd faces of g isms. ﬁ
entagon prism, exagonal prism
4 x2=8 5x2=1 6x2=12

o In solids covered by planes only, let’s look at the following
Triangular prism | Quadrilateral prism | Pentagonal prism [Hexagonal prism

Shape of bases Triangle |Quadrilateral|Pentagon Hexagon

© © Shape of side faces|  Rectangle |Quadrilateral|Quadrilateral|Quadrilateral

0 « O Q Number of vertices 3x2=6 |4X 2=8 |[5X2=106%X2=12
Number of edges | 3x2+3=9 [4X 2+4=12 |5X2+5=15[6Xx2+6=18

Number of faces 2+3=5 2+4:6 2+5:7 2+6:8

Are there any rules?
© For each solid, what is the shape of the coloured parallel faces?

solids that have parallel faces.

Compare the sizes of each pair, respectively. Let’s look at each row of the table made in @, @ above.
© What is the shape of the faces that are not coloured? How many

(® Quagyi &e ?\Sj:: O r9endlg@aﬂentagon (D Hexagon and each gatfiare R -

(A 4 quadrilaterals, B) 3 quadrilaterals, © 5 quadrilaterals and (D)

The solids like ®, ®, © and © are

called prisms. Edge~, :

The 2 parallel congruent faces of

prism are called bases and the | Vertex
rectangular faces around the bases  Side face

are called side faces.
Base

When the bases are triangles,

quadrilaterals or pentagons, their prisms are called triangular

prism, quadrilateral prism or pentagonal prism, respectively.

Cubes and rectangular prisms are types of prisms.

254




——

Lesson Flow

£ Review the previous lesson.

3 @ Investigate and identify solid shapes
with planes that have parallel faces.

[T] Introduce the Main Task. (Refer to the BP)

[S] Look at the solids covered by planes ®), ®, ©

and @ and ask students to answer the following

question.

© For these solids, what is the shape of the

coloured parallel faces?

Compare the sizes of each pair, respectively.

Observe the solids covered by planes and use

their prior knowledge to name the shape of the

coloured parallel faces and compare the sizes of

each pair respectively.

Provide opportunity for students to think and

answer the question.

® What is the shape of the faces that are not

coloured? How many are there?

Identify that they are quadrilaterals where ® has

4, ® has 3, © has 5 and (@ has 6 quadrilaterals.

[T] © Which faces are perpendicular?

[S] Use prior knowledge to identify whic faces are
perpendicular.

(aij

%

@ B E

£l Important Point
[TiS] Explain the important point in the box i L

3 To understand names and structural
components of prisms

[T] © Say the names of the shapes @), ®),
@ and @).

[S] ® is a rectangula prism, ® is triangular prism,
(© is a pentagonal prism and @) is a hexagonal
prism.

[T] © Ask the students to complete the table.

[S] Work in groups to discuss and complete the
table of summary for vertices, edges and faces
of prisms.

[IN/ Guide the students to think and complete the
summary table.

) summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Date: Chapter: Solids

Topic: Prisms and Cylinders

Lesson Number: 2 of 3

Main Task: Let's investigate the features of solids covered by planes and rules for finding the number of vertices, edges and faces of prisms

Edge

[EID £ what are they? solid or plane face?

e ”
Hide fare

PAQO

) Fo these solid, what is the shape of the calared
parallel facesT Compare the sives of each pair, respectively.
() rectangde (B} Triangbe (C) Pentagon (0] hexagon
The slie of each pair of paralle] Faces are equal
3 what i the shape of the faces that are not
colared? And how many are there?
() 4 ot coored retaingles (1) 3 nob colored feclinglis
(€05 ot eododed iedanghis (D) 6 nol ioloned rectanghin

Thi: sabids tike &, & © and [ = prisma,
The 2 parallel congruent faces == bases,
reclangubar faces anpund the bases ——=gide faces,

Whea the bases ae iringles. quairisierals o pentagons
Ahielr prisms are cabied Inangul plam. quadriaten peisn o
panagoasl prism. resoectively,

Base

Vertex

0 3 FI:'EN]L@TI'.&N}HH' prtem,
&

Penitigonal prism, () Hexagonal prism

Summary

0 summarise the vertices, edges and faces of prisms

Tranpar
prisn, |

Tringe Cusanistersl Perisgon

Moy angle

Crupdriltsters! Quedrinersd  Geesseey

Arpmh 453=a
KRR awledald

435 1+dmn

«ibes s rectanguler prists e Lypes of prisma

£ Which faces are perpendicular?
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Unit: SOIldS Textbook Page:
Sub-unit 1: Prisms and Cylinders 185 and 186

Lesson 3 out of 3 _ Actual Lesson 128

Lesson Objectives

* To investigate the relationship among the number * Investigate the properties of solids such as faces
of faces, side and vertex of prisms. and sharp points. F
* To understand the definitions, name and structural * Use the properties of solids and categorise them
components of a cylinder. in various ways. F
» Understand the meaning and properties of curved
Prior Knowledge surface and solids. S

* Knowledge of the properties of prisms, based on
their structural components such as face, side,
vertex, base face and side face Teacher’s Notes

. This lesson is the same as the previous
Preparation

lesson. However, this lesson is for students to
* Boxes filled with different types of Solids understand the similarity between prisms and
cylinder such as height and base faces, and
the difference about side faces.

@ Say the names of the shapes ®, ®, © and ©. a Let's look at each column of the table made in @) and activity ©
€3 on page 185.
Let’s discuss what the relationships are among the numbers of
vertices, edges, faces and [] side faces in the prisms.

In the triangular prism,
the sum of the number
of vertices 3 which

corresponds to 3-sides
prism is the number of
edges.

‘€
o Let’s investigate the shapes below.

a Put primes as triangular prism, quadrilateral prism and so on []

i in pri i i What types of faces are they covered by?
Q“’g side faces in prism, the number of vertices is represented as (1] yp! Y . tal rcles and curved surfaces
follows. © Compare the shapes and the sizes of the 2 parallel faces.

Number of vertices =[]x2

The two parallel faces are congruent ( same shape and size).
© Represent the number of edges by using [_].

If we distinguish the The shape shown on the right is called Base
sides on the bases and .
on the side faces.... a cylinder.

The 2 parallel congruent faces shaped ~ Side face
as circle of a cylinder are called bases
and the curved surface around the

: basesis called side face.

Skytower West Tokyo The length of the line that are between
(Nishi-Tokyo City, Tokyo) ¢ the 2 bases and perpendicular to the
{2 bases of prism or cylinder is called
height of prism or cylinder,

X2+
@ Represent the number of faces by using [ .

+
Any prism has 2 D
two bases.

© Check expressions to find the number

whether they one correct, in the case

of octagonal prism. i respectively.
8><2:-I6 8x2+8:24 2+8:10 -----------------------------------------------------------------------------------------
(Vertices) (Edges) (Faces) O-O=1s  186=0x0 —
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Lesson Flow

n Review the previous lesson. B () Discuss what the relationships amongst

the number of vertices, edges, faces and

E () Think about how to finds the number of sides in prisms.
vertex, side and face. [T] Group students and ask them to discuss and

[T] Introduce the Main Task. (Refer to the BP) think about the relationship amongst the number

[T] © Ask students to study each row of the table of vertices, sides and faces on the summary table.
made. Use Triangular and Quadrilateral prisms ~ [S/ In groups discuss and think about the
as an example.|  |sides prism and confirm that relationship Number of vertices=|  |x2,
the number of vertices is| |x2 Number of edges=| |x2+| |, Number of

[S] Confirm that the number of vertices is|  |x2. faces=| |+2

[T] Ask students to represent the number of faces
by using the box | |. ﬂ @ Investigate cylinders.

[S] Use the summary table and pattern to identify [T] Display or show different sizes of cylinders and
the expression using the box [ |. ask student to do the following investigation.
Number of edges=| |x2+[ Jor (| |x3) [T] © What kinds of faces are they covered by?

[IN/ Students are to consider the number of sides, [S] Circles and curved surfaces.
separating side face and base face [T] ® Compare the shape and sizes of the two

[T] ® Ask students to write a mathematical parallel faces of each cylinder.
expression for the number of faces of prism [S] The two paralle faces are congruent
using the box | |. (same shape and size).

[S] Use the summary table and pattern to identify an
expression for the number of faces:[  |+2, & Important Point

[IN] Students are to consider that the numbers of [T§] Explain the important point in the box i~~~
faces of the bases are always 2.

[T] ©® Ask students to use their rules to check for the [} summary
case of octagonal prism. [T] What have you learned in this lesson?

[S] Use their rules to check and confirm the number [S/ Present ideas on what they have learned.

of vertices, edges and faces of octagonal prism. [T/ Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Date: Chapter: Solids Topic 1: Prisms and Cylinders Lesson Mumber: 3 of 3

Main Task: Let’s investigate the relationship among the number of faces, sides and vertex of prisms.

u Mumbaer of vertlcos | ::- 2
Number of sdges | ' LR | | [ i b |
Number of laces 3 4 | | |

|p=n|m: Lusts Imwmstigate the propesries of “'""h—'l @ r@

The 2 parallel con serupnt facew with
— circle of cylinder are colled bases and
2 Clicles
] e z
=) | | ] ) Commisia tha shapas snil tva siaes of the 2 the curved surisce around the Basca is
paraliel facas culled side fane.

2 parallel faces are of egual slze Tho lciyrth of lne ihat are berween

i} Represent number of edges by l ] i1What kinds of faces are covered by?

£ Represent number of faces by us-intLJ

[l - 2 lbuses and perpendicular w2 bawes

€  Octesonal Prim : ] of prisem or cylinder i called hoight of
umiber of vertkes: 2x =18 Bl e peism or cylindur, reupectively.
Humibspr of sidey - Bx 2+ 8o

Mousmsleer of faces: 2+ 8 = 30 Rasy
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Unit: Solids Textbook Page :
Sub-unit 2: Sketches and Nets of Prisms and Cylinders 187

Lesson 1 of 3 _ Actual Lesson 129

Sub-unit Objectives

* To sketch and draw the net of triangular prism. * Draw common solids (triangular prism, cylinder).
* To sketch and draw the net of cylinder. F
* Think about how to make sketches to see three
Lesson Obiective faces at once. F
* To think of ways to sketch a rectangular prism * Make sketch of a triangular prism and cylinder on
based on how to sketch triangular prism. the grid paper. S

* Solve the exercises correctly. S

Prior Knowledge

* Knowledge of the properties of prisms based on
their structural components such as face, side,
vertex, base face and side face

Teacher’s Notes

e |t's important to make students notice that

Preparation when three faces are seen, we understand

« Cardboard paper, pictures of common triangular this is a triangular pr.ism an_d ther? we need
prism and cylinder, grid paper to be able to sketch it on this position. The

three different sides should be drawn first to
have a good shape of prism.

e Base of the cylinder can be sketched by free
hands. Shape of bases are not congruent to
the real sides or shape.

Sketches and Nets of Prisms and Cylinders * A concrete example could be eminent for

learners who are finding difficulties to sketch

such solids.

D Sketch J
n n . ¢ Line cannot be seen is drawn as a dotted
line.

o Let’s draw a sketch so that you can see the whole triangular
prism at once.

—
|

— < T Exercise |
Let’s draw the sketch of these solids. 3cm

@ @
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Lesson Flow

£ Review the previous lesson.

E (D Sketch a triangular prism to see the three faces at one glance.

[T] Introduce the Main Task. (Refer to the BP)

[T] Display the side face view of the triangular prism in three different positions and ask if they can be able
to see all the faces at one glance.

[S] Observe and think about the display of triangular prism in different positions.

[T] Ask students to identify in which position they can decide if this shape is a triangular prism.

[S] Understand and explain when the three faces can be seen we can decide this is a triangular prism

[T] Guide students to draw the triangular prism so that the three faces can be seen (i) to draw it based on
the black three sides (ii) draw the side behind the sketch, with dotted line.

[S] Practice using the grid papers to sketch the solids which should have three faces at one glance.

£l Complete the Exercise

[S] Solve the exercises.
[T] Confirm students’ answers.

5 Ssummary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Chapter: Solids Topic 2: Sketches and Mets Lesson Number: 1 of 3

| Main Task: Let’s sketch a triangular prism so that three faces can be seen at once. I

« ERSE

Practice: Lets draw the sketch of these solids I

[Er— # S - am
B siec ot g s | D N ‘ ‘;.. " .

—1
A am, g msa

|-

Sketching neips us o see tne whaole

e B B

o S g e triangular prism and cylinder at one glance

e « Thras Taley
= Thies shiad
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Unit: Solids

Textbook Page:

Sub-unit 2: Sketches and Nets of Prisms and Cylinders 188

Lesson 2 of 3

Actual Lesson 130

Lesson Objectives

* To investigate and draw the development (net) of a * Investigate and confirm the properties of solids

triangular prism, based on the way of drawing such as faces and sharp points. F

rectangular prism. * Draw triangular and hexagonal prism correclty
* To think of other nets for making a triangular prism applying previous knowledge. S

and nets for other types of prisms. * Solve the exercises correctly. S

Prior Knowledge

 Sketching solids such as rectangular prism

» Cardboard papers, example of solid figures such
as rectangular, triangular, hexagonal prisms and
nets of corresponding figures

Teacher’s Notes

Label all the corners and edges of the
rectangular, triangular and hexagonal prism
on the cardboard before development of the
net (construction of solid shapes).

It is important for all students to participate in
developing the net of the triangular and
hexagonal prism and check each other’s
shapes.

D) Net J
5 cm—__
e Let’s draw the net (development) on the 4cm 3 ¢m

cardboard to make a triangular prismas g ¢,
shown on the right.

A J H G O
Think of other

B c E F netstomakea [~ *
triangular prism.

© Which parts are trg bases and the %p face in a net?

\/ﬁ1 oéJ th%h |ggporrespond manl):tqces ABCJ EFGH an@l CEHJ
0 How many cm are the'len hs of side AB, BC and DE?

O Wi #yo ke the shag wécqpomts doesl%gimSA%Ugrlap?

© Fold the net. Point A overlaps with point G

—— <3 _EXercise |

The solid on the right shows
a hexagonal prism with the
base of a regular hexagon.
Let’s draw the net and make it.
Refer to board plan.

188 =[x [] _
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Lesson Flow

£ Review the previous lesson.

3 @ Net of a triangular prism.

[T] Introduce the Main Task. (Refer to the BP)

[T] Display and ask students to answer question @
to © respectively.

[T] © Which parts are the bases and the side face
in a net?

[S] Bases: triangles IJH and CDE, Side faces:
rectangles ABCJ, EFGH and CEHJ

[T] ©® Where does the height correspond in a net?

[S] Height: Lines AB, JC, HE and GF

[T] ©® How many cm are the length of side AB, BC
and DE?

[S] AB=8 cm, BC=4 cm and DE=5cm

[T] © When you make the shape, which point does
A overlap?

[S] Points: | and G

[S] © Draw on a cardboard the net based on the
answers for @ to @ and construct a triangular
prism, using the net.

[IN/ Guide the students to measure and confirm all
the lengths correctly to draw the net and confirm

which sides and vertices overlap each other and

fold the net.

] To draw other nets for making a triangular
prism.

[T] Ask students to think of other nets for making the
same triangular prism.

[S] Think about other nets to make a triangular
prism, confirming whether the all sides and
vertices overlap each other correcily.

[T] Ask some students to put their drawn nets on the
blackboard and explain what they considered in
drawing nets.

[S] Explain and share it to the whole class.

5 complete the Exercise

[S] Solve the exercise.
[T] Confirm students’ answers.

£l summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Chapter: Solids

Topic: Sketches and Mets

Lesson Number: 2  of 3

I Main Task: To think of ways on how to draw a net of triangular prism ‘

Review

[ MT: intraduce main task here, |

u | Kt idwealoprrart]| ol srangular privm I

“ Wihich parts are the bases and the side face in a net?

Bases: triangles UH & CDE, Side faces: rectangles ABCI, EFGH & CEHI

D Where does the helght correspond In = net?
Height: Les &8, IC, HE & GF

ﬂ Horae many om ane the length of side AB, BC and DEF
Al=8 ¢, BC=4 em & BE=5 cm

14 When you make the shape, which point does & owverlap?
Point A overlaps with point G

0| Direrent ypes of Heds

i Hewagonal peism with a base of a regular haxagan

I Lart's conutruct the solld shapay, saisg the mads net

Summary

When drawing the nets, we consider the Bases,
Heights, Lengths and points of the solids.

We can develop different types of nets of a
solid maintaining the Bases, Heights, Lengths
and points that overlaps.

261




Unit: Solids

Textbook Page:

Sub-unit 2: Sketches and Nets of Prisms and Cylinders 189

Lesson 3 of 3

Lesson Objective

* To investigate and draw the development (net) of a

cylinder.

Prior Knowledge

* |dentify the faces of a cylinder and sketch it.
* Calculate the circumference.

Preparation

» Different cylinders (e.g. tinned fish, soft drink can),
scissors and cardboard papers.

a Let’s think about how to draw the
net of the cylinder as shown on
the right.

© First roll up a sheet of paper with side
face as shown on the right and then 7cm

spread the paper to draw the net.
What is the shape of the net of the

side face? ‘

® Which are the height of a cylinder

equaltoinanet. A quadrilateral,
How many cm is it?

© Which part of the base is the lengt
of fine AD s 53 /8 ab
o Sfickmierence e top Base

The net of side face of a cylinder is rectangular, the length is
equal to the height of a cylinder and the width is equal to the
circumference of the base.

4
Let’s draw the net of the cylinder on m
N

the right and fold it.
Refer to board plan.

262

Actual Lesson 131

Assessment

e Investigate and confirm the properties of solids. F

* Draw the net of cylinder, applying previous
knowledge correctly. S

* Solve the exercises correctly. S

Teacher’s Notes

The net of side face of a cylinder is
rectangular, the length is equal to the height
of the cylinder and the width is equal to the
circumference of the base.

In order to draw the net, it’s indispensable to
calculate the length of circumference of the
base circle before drawing the rectangle.

To construct the solid figure of cylinder, it’s
necessary to keep the rectangle and the 2
base circles tangible.

If any students fail to do it, they can paste the
rectangle and the 2 base circles with tape.
To construct it, it's better to form, first of all, a
side (curved) faces from the rectangle of net,
and then paste the 2 base circles on it.
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Lesson Flow

£ Review the previous lesson.

3] @ To think about the ways of drawing a net
of cylinder.

[T] Introduce the Main Task. (Refer to the BP)

[T] Show the students a cylindrical object and ask
them to think about how to draw the net of a
cylinder.

Teacher can use drawings or concrete cylindrical
objects to show students. Teacher can give hints
such as:

1) What kind of faces does a cylinder have?

2) Can we fit a paper on and around the cylinder
to see the side faces.

1) There are 2 circles on the upper and lower
bases

2) The side (curved) face can be rolled and
copied on a paper, etc.

© What is the shape of the net of the side face?
I's a quadrilateral.

© Which are the height of the cylinder equal to
in a net?

How many cm is it?

[N

BaE

[S] It's the same length as the rectangle’s side face
which the widths AB and CD are 7cm long.

[T] ® Which part of the base is the length of line AD
equal to?

[S] Line AD is equal to the circumference of the top
base.

[S] © Fold the net.

£l Important Point
[TiS] Explain the important point in the box i L

5 complete the Exercise

[S] Solve the exercises.
[T] Confirm students answers.

) Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Unit: Solids

Topic: Sketches and Nets

Lesson Number: 3 of 3

[ Main Task: To think of ways on how to sketch a cylinder and construct its Met.

Review

| MIT: Introduce main task here. ]

u I Fractics in drew the =i of this oylindar I

Rol op #=a cardboard paper sround
b nide force and than wpraad e
gaper nor e thae et What ind of
thipa T Raciangie

The heighs af cdisder: the widih A8 &
£, Jom

The bength of rectangle: the
circimference of base cercle
Balx X 14= 18 84 (o)

Fraction to construct the odinder
saing & nat

a’ Tea reed [dwwwipperen] of wde baoe of § CFORT 8 WO
e g 8 sl 0 T hegit ol 8 o e Be walth 8 1
Sl O T CRULATARee T of T Dl

I_ Lrius dras¥' the rat of ihe cfirder below

}Ihlhmﬁmc{lr\dw Ei

Summary

The length of the side face (rectangle) can be found to calculate the
dircieméerenoe of the hase cirde
The width of the side face |:'t~rrmg|r::| Is the helght of oylinder

The height of
cylinder
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UnltSO"ds _ Textbook Page :
Exercise, Problems and Evaluation 190 and 191 :

Lesson 1 and 2 of 2 _ Actual Lesson 132and 133 !

Lesson Objective

* To confirm their understanding on the concepts e Complete the Exercise and Problems correctly. S
they learned in this unit by completing the
Exercise, Problems and the Evaluation Test
confidently. Teacher’s Notes

This is the last lesson of Chapter 14.

T . Students should be encouraged to use the

* All the contents covered in this unit necessary skills learned in this unit to
complete all the Exercises and solve the
Problems in preparation for the evaluation test.
* Evaluation test copy for each student The test can be conducted as assesment for
your class after completing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises and problems as a seperate lesson.

Prior Knowledge

Preparation

e R .| Y
y What solids can we make the shapes from these nets?
@ There is a solid as shown on the right. @ @ magine the sold from a et
@ What type of shape is it? Triangular prism__— @ ® O
@ How many faces and edges are A i
there respectively? > faces and 9 eq P F

® Which faces are parallel to face ABC =
and are perpendicular to face ABC, .
Parallel to face DEF and perpendicular to face ACFD, Q

%QE |&%%A%Rﬁe solid are used to measure the height?

Sides AB abd DE Pentagonal prism Cylinder
@ Let's summarise prisms in the table below. | Page 186 * @ Let's draw?he folloging net 4c
Heptagonal prism | Octagonal prism | Nonagonal prism | Decagonal prism @ ;\thalivl:r:;r:lar prism that has the base 6cm

Number of vertices | /X2=14 | 8x2=16 | 9x2=18 [10x2=20 of an equilateral triangle with 4 cm side

Number ofedges _|7x2+7=218x2+8=249x2+9=27]10x2+10=B0 and 6 om height.

Numberoffaces |247=9 | 248=10| 2+9=11]2+10=12 3om
Let’s look at the solid shown on the right. @ A cylinder that has the base of a circle . om

@ Name the solidan enclosed figure with base areg gnd height. with 3 cm radius and 5 cm height.

@ Find the width of side face when you draw
the net. 5cm

Caloulatg (g Quop515R0 3 1 B8P ihout 12

of circumference and round this to the nearest

Using a rectangular cardboard as shown below,
make a cylinder by overlapping sides AB and CD.

hundredth - - How many cm is the diameter of the circle to make the bases?
. What is the difference
@ Draw a net. to the net on what we Calculate using 3.14 as the ratio of the 32cm
learned? . ) A e
circumference and round this to the
............................................................... B nearest hundredth. wd

Let’s calculate. (Do you remember?) - : @Finding a diameter of circle of the base.

®8+0.5 16 ®18+4.5 4 ®56+1.635 A c

@6.4+0.8 8 ®8.06+3.1 25 ©459+5.1 9 : 32+3.14=10.19 10.2 cm
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Lesson Flow

£ complete the Exercise

[S] Solve all the exercises.
[T] Confirm students’ answers.
[N/ @ Identifying the type of solid shapes.
(@ Understanding the prisms.
(@ Understanding and identifying the type of shapes that make up a cylinder.

3} Solve the Problems

[S] Solve all the problems.
[T] Confirm students’ answers.
[N @) Imagine the solid from a net.
(@ Constructing the net of the solid shapes given.
@ Finding the diameter of circle base formed from the net.

Complete the Evaluation Test

[y Use the attached evaluation test to conduct assesment for your class after finishing all
the exercises and problems as a seperate lesson.
[S] Complete the Evaluation Test.

End of Chapter Test Date:

Chapter 14: Name: Score
Solids /100

1. The diagram below shows a net of a solid. Answer each question.
[ 4 x 15 marks = 60 marks]
(1) What is the name of the solid?

Answer: Hexagonal prism

u T
(2) Which faces are the bases?
Answer:| (a) (h) ¥ ® 5
A X R Q P M
(3) Which point will overlap point ‘ i
A when assembling the net? ) © @ : © H ® ®
B G D E J K L
Answer: U (M)
FCoom

(4) Which side will overlap side GH?

o

Answer: Side CB H

2. Look at the prisms below and answer each question. [4 x 10 marks = 40 marks]
(1) How many edges does (b) have?
Answer:

(2) What is the shape of the base of (c)?
Answer:

(3) Which prism has 5 faces?
Answer: a

(4) Answer the relationship between bases of each prism.
Answer: Parallel

(a) (d)
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End of Chapter Test Date:

Chapter 14: Name: Score
Solids /100

1. The diagram below shows a net of a solid. Answer each question.
[4 %15 marks =60 marks]
(1) What is the name of the solid?

Answer:
U T
(2) Which faces are the bases?
a
Answer: L @) .
A X W\, R Q P
(3) Which point will overlap point 5 : 5 : !
b) i (¢) | d v e) | ;
A when assembling the net? ®) | ) : @ ; (© : ® | ®
B ¢ D B/ ] K
Answer:
FfOoom ),
(4) Which side will overlap side GH?
G
Answer: H
2. Look at the prisms below and answer each question. [4%x10 marks =40 marks]
(1) How many edges does (b) have?
Answer:
(2) What is the shape of the base of (c)?
Answer:
(3) Which prism has 5 faces?
Answer:
(4) Answer the relationship between bases of each prism.
Answer:

(@) (©) (d)

'._______.___
Y
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Chapter 15 Rates and Graphs

1. Content Standard

5.4.2 Extend their understanding of data and statistics to construct graphs to scale of given
quantities.

2. Unit Objectives

* To understand percentage.

* To understand the meaning of rate, how to find and compare ratios and the meaning of
percentage and how to express in percentage.

* To understand how to find basic quantities and compare quantities.

* To understand how to solve problems which involve a ratio expressed as a percentage.

* To gather and organise data according to their purposes and represent them by using pie graphs
and band graphs and investigate features of graph.

3. Teaching Overview

In this topic, ratio is understood as a quantity compared to another quantity when the compared
quantity is expressed as a value of 1 or 100.

Rates :

First, students compare 2 quantities in a relationship of inclusion. Next, they compare 2 quantities
which are not in a relationship of inclusion.
They also handle a situation which gives more than 1 as the ratio.

Percentages :

Students compare 2 quantities when they take another quantity as 100.

Problems Using Rates :

They find the quantity when they are given the ratio.
They also find the ratio of remaining part by subtracting the part ratio from 1.

Graphs Expressing Ratios :

Students will express ratio by pie charts and percentage bar charts.

4. Related Learning Contents

caded ) IR [ G

e Compared e Multiplied by decimal numbers ¢ Rates of two quantities
quantity + basic quantity > (finding and representing how — | * Rate represented in
=times many times one number is fraction
basic quantity x times = contained in the other using a - -
comp;red qu};ntity decimal number , how to calculate [5- Multiples and Ratios]

and find a number/quantity

Il [7. Division by 2-digit Numbers] multiplied by a decimal number)

* Features of line graphs, how

e Use division to find how many
- times larger/ smaller the given

to read and draw them

[8. Line Graphs] v [5. Division of Decimal Numbers]

¢ Meaning of ratio and how to
represent it

¢ Percentage (%)

¢ Problems on ratio

e Graphs representing a ratio

[15. Rates and Graphs]
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Unit: Rates and Graphs
Sub-unit 1: Rates
Lesson 1 of 3

Sub-unit Objective

* To understand the meaning of rate.

Lesson Objectives

e To think about how to compare the results of shots
in a basketball game.

e To understand how to express rate of scored shots
in numerals.

Prior Knowledge
* Line graphs (Grade 4)

Preparation

* Table that shows the record of shots, disc (if
available)

Assessment

* Understand and explain the meaning of rate and
its representation. F

» Compare and represent rate as a graph, decimal
and reduced fraction. 'S

Textbook Page:
192 to 194

Actual Lesson 134

Teacher’s Notes

e There are two aspects of rate:

1.Rate can be used to show the relationship of
two quantities, that is the total quantity and
the part of the quantity.

In this case, the rate should be less thant.
2.Rate can be used to show the proportional
relationship of two quantities. In this case,

one of them is considered as a basic
quantity and the other as a compared
quantity.

e Ensure students realise that it is better to
use fractions as they are dealing with a set
of two numbers for each students’ record,
which is the number of scores and that of
shots.

>> A group of students played a netball game The table below shows
the shooting data of Jaydan and others.

Jaydan |©@ X © X O © x O

Tom |@ @ X X @ X @ X X @

Madu (X @ @ @ X X @ @ x @

Let’s think about how to compare the results and discuss about

© Scored shots
X missed shots

your opinions.

Although the
number of shots is
different, is this

enough?

If | compare the.
numbers of
scored shots,...

£
i
‘€

%[ Let’s think about how to compare the result of shots. ]

192=0x01

268

@ Rates

o Let’s compare the Jaydan| Tom | Madu
shooting record on

Number of score 5 5 6
page 192 by expressing | Total Number of shots 8 10 10
as numbers.

0 Compare Jaydan's results with Tom’s.

AR

Mero’s Idea

and Tom scored 5 out of 1

and ored 8outof 10
0 compare the Jay s Wi h

Yamo’s Idea

Express them on graphs of the Change fractions to decimal

same length. numbers.
Jaydan Jaydan % =5+8
s [LITTTTT] ~0.625
Madu i -
% Madu 10 =6+10
4 =05 4
Kekeni’s Idea
Reduce fractions.
5 _25 6 _24
Jaydan 8 =40 Madu 10-20 > g
‘€

© Explain the ideas of the 3 students by Number of shots,(Tatal quantity)

Number of baskets (Part of the total)
x (o ©° o) x
© Express the Tom’s result as number. ~2 ° 4

3

using words.

If we put the total number as the number of
shots, the number of scores will be one part of this total.

‘Shooting result = Number of scores = Number of shots

Part of the total Total quantity

5+10=0.5

[J-[1=193
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Lesson Flow

£ comparing Shooting records

[T] Let students see the pictures and discuss on the

netball game.
[1/S] Read and understand the situation.
[T] Introduce the Main Task. (Refer to the BP)

] Comparing the results of the shots.

[T] How can we best express the results of each
person’s shots?

[S] Refer to table of results in textbook and give
results.

£l @ Compare the shooting records by
expressing as numbers.

[S] Compare the result using the table.

[N/ @ Tom and Madu.
The number of shots are same but Madu has
more number of scores.

[S] ©® Think about how to compare the result of
Jaydan and Madu.

[T] Let students discuss Mero, Yamo and Kekeni’s
ideas to compare results. (Refer to board plan)

[S] @ Explain the 3 ideas by using words.

[S] © Express the result of Tom as a number.

5 O Express result in table as numbers.

[T] Let students’ to study the table of shooting record
in textbook page 194.

[S] Express the shooting results as a number.
(Refer to board plan)

[N/ @ Jaydan and Tom.
The number of scores is same but Jaydan has £l summary
less number of shot. [IN/ Similar to the summary flow in the next lesson.

Page 194 of the textbook

(£) e table below shows the record of Sandra’s shot.
EKDFESS the result as numbers.

came1 [O O O O © Game 1, 5+5=1
Game2 [ X X X X X X X Game 2, 0+7=0

The number expressing the result of the shots is between 0 and 1.

Sample Blackboard Plan

Date: Unit: Rate and Graph Toplc: Rate Lesson Number: 1 of 3

Main Task: Let's think about how to compare o Compare the result of Jaydan with Tom,o Explain the ideas of three children by
the results of shots. layden 5/8 and Tom 5/10 using words.

M A group of shutents played 2 netball game The table helow shoue 3 Compare the result of Tom and Madu. E:t:rf:‘; :::u';':i:‘iire:iﬁ;mj;ﬁ:e
the ST Tom 5/10 and Madu 6/10

Think about how to compare the results ~ 9uantity is the basis.
(ox #x 08 0x 8 of Jaydan and Madu Express the result of Tom as a number.

@0x x Bx Ox x B 9Sconduck @ [Srooting sl mumber of sowws - uber of shois |
x 900x x 00x @ Wars's iden

Changs bacsons 1o decimal - 5 G- 10
Jaydan Pumbars . 05
5 baskets out of & shot ot Pt o T
Tor:ﬁ s - - - B The table below shows the shooting

& Bk ok T i Midy &= gem record of Sandra. Express the result as

Maidis =08 a number.

6 baskets out of 10 shots Ganel (OO OOQO
oLet's compare the shooting record Game? % % X X % % *

expressing them as numbers, = :
G 1=5:5=1 G 2=0+7=0
— g : 'I'om_! doyan $o B g, B2 ame ame
— aydan Madu Summary
Mumnber of scone ] 8 | 6 Summarise based on what the
Totsl Numberof shats| B 10 10 students have learnt.




Unit: Rates and Graphs Textbook Page :

Sub-unit 1: Rates 194|and 195
Lesson 2 of 3 _ Actual Lesson 135

Lesson Objective

e To understand how to compare and find rates. * Understand and explain the process in comparing
and finding rates. F
Prior Knowledge * Think about how to express the degree of
* Meaning of rate crowdedness. S
* Solve the exercises correctly. S
Preparation
* Tape and number line diagrams to show the
degree of crowdedness of planes Teacher’s Notes

* Tables to show the relationships of the degree of
crowdedness of each plane

Crowdedness means a number that is
expressed by the derived quantity when the
basic quantity is made 1. Further explanation
is in page 209 of the textbook with examples.

The result of the shots in () is expressed by how many the derived
quantities when the base quantity is made 1.

< A number that is expressed by the derived quantity when the
base quantity is made 1, like a shooting result or crowding, is
called rate.

[ Rate =compared quantity + base quantity ]]

a Let’s investigate the number of passengers on

planes in a day.

Which plane is more crowded? The degree of crowding for the small plane in the previous page is

Number of Passengers and Seats 117+130=0.9

Small plane | Large plane A degree of crowding for the 0.9 means that the number of
i u7 442 passengers is 0.9 when we make the total number of seats 1.
Number of seats 130 520
Small Plane Large Plane
The degree of crowding is represented as a number that allows Number of p";gg‘ebr% of Number of p'\;l;g‘eb% of
comparing the number of passengers when the number of seats Number of Number of
P 9 p 9 passengers 130 A ‘ 7 ) ‘ passengers 520\ § ‘ 442 \ ‘
is made 1. A +130 - +520 <520
Rate 1 0.9 Rate 1 ‘ 0.85 ‘
© Lets find the degree of crowding for the small plane.
Compared quantity ~ Base quantity
o 117 130 To make130 become *
Number of 1, we should divide
Number of ’
assengers 1 117
F; : f P —— Passengers * \L 130%“130 by 130.
onding. 0 ‘ e ’ ’ — < Exercise_]
owing o T | e | 12 T Exerelse

Let’s find the rates.
117+130=(0.9 »

@ A rate of correct answer, when 6 out of 10 problems were

@ Let's find the degree of crowding for the large plane. answered correctly. 6+10=0.6
Compared quantty | Base quaniy @ A rate of games won when a team won 6 out of 6 soccer games. 6-+6=1
Number of © 44‘2 52|° ® The rate of winning goals, when Tali missed 7 goals out of 7 shots.() -7
Number of :
P | dsengers | 520 \‘ a2 | [2) There are 75 students at a party including Ben. There are 15
Degre_e of f t ——— 520 520
crowding 0 03 ]t E,e‘?‘,f,zieng 1/ | 27 students from the grade 5. Let's find the rate of the grade 5
442+520 = students based on the total number of the students at the party.
15+75=0.2
I
194 =[x [] O-0=195
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Lesson Flow

L Review the previous lesson.

[S] Write mathematical expressions, calculate them
and express the degree of crowdedness in

P23 @ Investigating the number of passengers decimal numbers.

on planes in a day. [S] @ Small plane .......... 117+130=0.9
[T] Introduce the Main Task. (Refer to the BP) ® Large plane .......... 442+520=0.85
[T5] Read and understand the situation. [S] The small plane is more crowded than the large

plane.
[T] Which plane is more crowded?
[S] The smaller plane.

[T] Have the students to think about and explain
how they can find the degree of crowdedness
of each plane.

[S] Identify that there are two quantities, 1) capacity
of the plane and 2) number of passengers.

[S] Identify which quantity is the total quantity and
which is the partial quantity.

5 Important Point
[TS] Explain the important point in the box i E.

E5J) complete the Exercise
[l How to express the degree of crowdedness. [S] Solve the exercises.

[S] © @ Think about how to express the degree of
crowdedness.

[T] Assist students to understand that they can
express the degree of crowdedness by setting
the capacity as the total quantity 1 and the
number of passengers as the partial quantity.

[IN] The expression can be written as ’the partial
quantity +the whole quantity:

The degree of crowdedness =the number of
passengers + capacity.
(Compared quantity)(Basic quantity)

[T] Confirm students’ answers.

[} Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Date: Unit: Rate and Graph Topic: Rate Lesson Number: 2 of 3

Main Task: Let's think about how to compare
and find rates

€D Let's find the degree of crowding for the large
plane.

Summary

Tha dagres of crowding for The small plans in Be previous pags s
NF & 1 = 0.8

A degg of crowding o the 0.0 msans that B nombasy of

passangers is 0.8 when we make Fe K8l nurber of seats 1

—« CEREEE
BB Lt find the rafis

Compared quarity  Dasi: quantity
Lk 530
4

Review: Recap main ideas from previous lesson.

B Let's investigate the number of passengers
on planes in a day

Number of Passengers and Seats

Small plane

50 W
1 -
K

442 +520=0.85

Large planc

Mumber of
POBRE e TS
Numiber of

H-::il =

7
130

442
520

€ Let's find the degree of crowding for the small
plane.
Companed feanity  Baas: quanity
Ny o 71
g [ ]

Diegeee ol
vl b5 i adng 1

10| 17 4
et b
sl 7 Jl

T+ = 0.9

By comparing &P and €} we can clearly see that
the small plane is more crowded than the larger

plane.

o & rumbssr il is apeessed by tha derived quanty whan the
: ke quianiily ia made 1, e & shooling rosull of crowding, =
caded ratia

Hm-mnmuudqumw-bm:qmrg | H

) i of comect answes, when & problems cutof ¥) wers

mswrsdconely 6+ 10=06

3 Al won when 2 eam won B ool of B soccer games.
) Araoctiving o, e sameme o s hen e
Wk 0:+7=0

I} Thess are 75 chikdren at:a party including Ben Thers are 15 children
from the i grade. Laf’s i the rai of the grac 5

thiceen based o e ksl mumber of chikdren &l the pary
15+75=0.2




Unit: Rates and Graphs
Sub-unit 1: Rates
Lesson 3 of 3

Lesson Objectives

* To understand and express rate when comparing
two quantities which one being the total quantity
and the other being part of the total.

* To understand that there are cases where rate
becomes larger than 1.

Prior Knowledge

* Meaning of rate
* How to find rate

* Tape, number line diagrams and tables prepared
for diagram representation of each task

[D The Rate of two Quantities
We can express the proportion between two quantities even if one

of them is not a part of the other.
o There are 16 boys and 20 girls in Kuman's class. Let’s find the rate
of the number of boys to the number of girls.

Compared quantity
a5E
Boys N6 Boys | quantity Boys Girls
Girls 120 Girls Number of ‘ ‘
! | 16 20
Ratio — T students \+20 %+20
0 05 1 Rate 27 ‘ 1 ‘
6 + 20 = [0.8]
Compared quantity Base quantity Rate

o In Kuman's class in @, let’s find the rate of the number of girls to
the number of boys.

Base quantity Compared Boys Girls
TV —: SO L Number of
O.ys - students 16 \ ‘ 20 ‘

Girls - 120 Gils ) +16 +16
Ratio F——————TT T T T T RED ! ‘ 125 ‘

0 05 1

20 + 16 = [1.25

Compared quantity Base quantity Rate

" The rate will change if we change the base quantity. In some
cases, the rate will become larger than 1.

A 50 m building was constructed across the street from a 20 m building.
@ Find the rate of the height of the 20 n?0+50=04 :
building based on the 50 m building. ‘E

2 v
@ Find the rate of the height of the 50 m E’ = u
_Q‘v__. |

building based on the 20 m building.
50+20=2.5

272

196 =[x [] —

Textbook Page:
196

Actual Lesson 136

Assessment

* Think about how to express rate when comparing
two quantities. F

* Understand and explain the meaning of rate larger
than 1. F

* Solve the exercises correctly. S

Teacher’s Notes

e |f students think that a compared
quantity = partial quantity (smaller) and a
base quantity =total (larger), they may also
find it strange to have the rate larger than 1.

* Teacher should facilitate well by advising
students to use a tape, number line
diagrams and table to further understand
rate larger than 1.

* Students are yet to learn about percentages,
therefore teacher should not introduce it in
this lesson.




——

Lesson Flow

L Review the previous lesson.

) The rate of two quantities smaller than 1.

[T] Introduce the Main Task. (Refer to the BP)

[Ts] (@ Read and understand the situation.

[T] Confirm which quantities are base quantities and
which are compared quantities.

[S] Use the table to write the mathematical sentence.

[S] Calculate and find the rate of the number of boys
to that of girls. (Rate of boys to girls=0.8).

[T] Present the tape diagram and table to confirm
that the rate is smaller than 1.

[IN/ Teacher can add and explain that in this case,
we can say the number of boys is 0.8 times that
of girls.

EJ The rate of two quantities larger than 1.

[15] ) Read and understand the situation.
[T] Confirm which quantities are base quantities and
which are compared quantities.

[S] Use the table to write the mathematical sentence.
[S] Calculate and find the rate of the number of girls
to that of boys. (Rate of girls to boys=1.25).

[T] Guide students with the tape diagram and tables

to calculate the rate.

[S] Notice that the rate is larger than 1.
[T] Let the students to compare the rates in ([[J and

(5]
[S] The rate of boys to girls is less than 1 and the
rate of girls to boys is larger than 1.

3 Important Point
[TS] Explain the important point in the box i~ 3

5} complete the Exercise

[S] Solve the exercises.
[T] Confirm students’ answers.

[} Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Date: Unit: Rate and Graph

MT: Let's express rate when comparing two
guantities, ‘total quantity’ and the other being
‘part of the total quantity’.

Review

Topic: Rate

B Let's find the ratio of the number of
girls to the number of boys in B .

Lesson Number: 3 of 3

Summary

When we two quaniities that are not
redated to each other as the total quantity
and partial quantity, we can use ratio,

Busis cuaimlity Compares
Gquanity

]I Ban The ratio will change if we change the

basic quantity.

MT. Introduce main task here. |
There are 16 boys and 20 girls in Kuma's

o i

; R B A

class. Let's find the ratio of the number of boys to
the number of girls.
Compwredguntity. o
04 By UANERY
f 120 Girln

'—-rﬁ'—'r'—'l""r—'r—'r—t—r—l'ﬁ'*'r'

Boys
Girls
Ratio

Basic Quantity —*MNumber of Boys
Compared Quantity—>* Number of Girls

Boys

In some cases the ratio becomes larger
than 1.

The ratio becomes larger than | when
the compared guantity is larger than
basic quantity

P B T T e g T O
5 |

Girls

o L I Number of
children

Exercise

16 | 20y |

Basic Quantity ——*Number of Girls
Compared Quantity—> Mumber of Boys

Ratio

(Dz20=50=04 Answer0.4

I l')‘.-Iéll = J+IT

Boys

16~ | 20~ |
55:)”|°'|j”|°

Giirls

20

I8 + 20 =
Corpared Quiedty  Beec quantity  Flatio

0.8 "—|

Smaller than 1

(@s0+20=25 Answer2s

+ 16 = |175 /&

Compared quaniity  Basic quantty Ratio |

E

I
Lasrger than 1




Unit: Rates and Graphs
Sub-unit 2: Percentages
Lesson 1 of 2

Sub-unit Objectives
¢ To understand that rates can also be expressed in
percentage and understanding their meaning.
* To express various rates in percentages.

Lesson Objective

* To understand the meaning of percentage and how
to express rate in percentage.

Prior Knowledge
* The Rates

* Tape diagram that shows the number of
passengers and rate and a table that shows the
number of passengers and rate (decimal number
and percentage)

Textbook Page:
197 and 198

Actual Lesson 137

Assessment

* Understand and explain the meaning of percentage
and its symbol. F

* Understand and express rate in percentage. F

* Solve the exercises correctly. S

Teacher’s Notes

* Rate = Compared quantitiy + Base quantity.

@ Percentages

o There are 40 passengers in a bus
that has 50 seats.

© Find the degree of crowding in

40+50=0.8 |

the bus.
2 times
@ Let’s express this rate by making the X
basic quantity 100. 40+50=[ 80 |+ 100
~—A
Q] times

GWe often express a rate by making the basic quantity 100.
i This expression is called percentage.
The rate 0.01 is a decimal number, which is
called 1 percent and is written as 1%.

[[ Percentage = Rate x 100 ]]

© If we multiply a rate that is expressed as a decimal number by 100,
it will become a percentage.
Let’s express the degree of crowding of the bus as a percentage.

0 40 50 (people)
Passengers [ [ ]
0 [t
Percentage - -
0 [ 100 (%)
Number of passengers 40 50
(people) \ +5L \ +i0
Rate 5 / ‘ 1 / |
(decimal numbers) Y %100 N\ %100
Percentage /J P
? 100
) i |

40+50x100=| 80 | (%)

274

a Patrick and his friends kept a record of the vehicles on the road in
front of their school for 20 minutes.

Record of Type of Vehicles

Number of | Percentage
© Lets express the rate of each vehicles (%)
type of vehicle to the total e 63 45
number of vehicles. UiEE 35 25
@ What is the total of all the eSS 2 15
percentages? Y ’ 5
Others 14 10
100 % Total 140 100
75% 80% 31.6% 0.16

Let’s change the following rate from decimal numbers to percentages,

and from percentages to decimal numbers.

®0.75 ©@0.8 ®0.316 @16 %
75% 80% 31.6% 0.16

[) Rates Larger than 100 %

®2%
0.02




——

Lesson Flow

L Review the previous lesson.

3] The meaning of percentage and its symbol.

[T] Introduce the Main Task. (Refer to the BP)

s @ Read and understand the situation.

[S] @ Find the degree of crowding in the bus

[T] Confirm students’ answers.

[S] © Express the rate solved in @ by making the
base quantity 100.

£l Important Point
[T/ Explain the important point in the box

'} Expressing the degree of crowding from
rates to percentages.

[S] ® Understand situation given and express the
degree of crowding of the bus as a percentage
using the tape diagram and table.

Using the tape diagram and the table to confirm
students’ conversion from rate to percentage.
Learn that a graph needs to be arranged to have
the scale with 100 marks in order to convert from

rate to percentage.

5} Problem involving calculating rate and
converting rate to percentage.

s © Read and understand the situation.

[S] @ Express the rate of each type of vehicle to the
total number of vehicles.

[T] Confirm students expression of rate.

[S] @ Calculate the total percentage of all the
vehicles.

[T] Confirm that percentage is used to express a
certain quantity per 100, having 100 as the total.

[TN/ Teacher should emphasise that the total of all
the percentages listed down should be 100 %.

[} complete the Exercise

[S] Solve the exercises.
[T] Confirm students’ answers.

£4) Important Point
[Ti§] Explain the important point in the box

Ll Summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Sample Blackboard Plan

Date: Unit: Rate and Graph

| MT: Let's express various rates in percentages l Percentage

Topic: Percentages

Decimal number

Lesson Number: 1 of 2

|
100

Basic Quantity

; ; @ Research on Velueles on the road
Basic Quantity

Number of | Percen
vl los i

g
]

Review

[Dl:cima] Number % 100= Percentage ]

Lnirs &3

| MT: Introduce main task here. |

*
Trucks 5
50'3‘#! Matoare el 21

) Bus Capacity ————3 50 Passengers

0
© Fes |

40

Riises T

Actual Passengers —3 40 pssengers

0 40+50= 08
(2]

0
Pisug
0

e 4

|
| Cvhors

| Total

100(%)

100

Summary

Number of
PSR T TS
{people !
Ratio
{decmmal
numbers)

Consider it as |
Considered a5 0.8
_}

i. Total { 50 passengers
Partial 40 passengers
ii. Total

50 passengers  Consider it as 100

&40

7

)-“I :

)'55 e'ﬂumummrmwnmﬂm;wmm

|

Thes expressaon 16 called paentage

40 passeneers  Considered as 80

2 times

Partial Pcutiis

(%)

The ratia .01, which is 2 decimal number 5

40250 = 20 = | DO

\“""--_-J
2

it

40+50x | 00=

calied 1 perent and i wien 2z 1%

Petcntage = Rain 10 _ i

80 (%)




Unit: Rates and Graphs extbook Page -
Sub-unit 2: Percentages 198 and 199

Lesson 2 of 2 _ Actual Lesson 138

Lesson Objective

* To understand how to express the quantities that * Calculate the degree of crowding in a given
exceed 100 %. situation. F
* Think about how to express percentages that
Prior Knowledge exceeds 100 %. F
* Rate, Percentage * Solve the exercises correctly. S
Preparation
e Chart of table in the exercise Teacher’s Notes

e Teacher can use a band graph and table as
in the previous lessons to explain the
concepts.

¢ |f students are not clear with the term ’the
degree of crowdedness’ a teacher can use a
term more common such as ’vehicle
capacity.

—— <_3_EXxercise_|

Investigate the degree of crowding on the bus for one day.

Number of Passengers and Capacity of the Bus
AM 8:00 | AM 10:00 | Afternoon

Number of passengers (people) 65 18 26

Capacity (people) 50 50 50

13 036 0.52

@ Let’s express the degree of crowding at each time.

@ At what time is the bus most crowded?

8:00 AM

o Henry made 1 run in 4 turns at batting in a softball game.
The rate of the total number of runs to bats is called
batting average.

Let’s find Henry’s batting average.
[) Rates Larger than 100 % o y 9 g Result of Softball

. Bats Runs
Runs Bats Batting average Y

e Conference rooms in Steven’s guest house can hold 120 people. : : Henry 4 1
Lets find the degree of crowding in each conference room. 1+ 4 = Tt 5 2
Sam 5 5

© Let's find the batting average for

© Find the degree of crowding for the Kumul

’ Today’s Number Takale and Sam’s batting average.
conterence room.-m of guests in Takale: 2+5=0.4
108 1205100 o) conference rooms. Sa m: 5+5= 1 of the evaluation criteria for

(Baﬁing average is to use oneJ

softball or baseball players.

N

@ Find the degree of crowding for the Muruk

Kumul : 108 guests
conference room. Muruk : 144 guests

144+120x100=[120) (%)

i: When the number of guests is more than the capacity, the
percentage is larger than 100 %. :

198 =[x []

276
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Lesson Flow

£ Review the previous lesson.

E Find the rate that expresses the degree of crowdedness in a hotel.

[T] Introduce the Main Task. (Refer to the BP)

[is] €) Read and understand the situation.

[S] @ Calculate the degree of crowdedness in the Kumul conference room.
[S] @ Calculate the degree of crowdedness in the Kasawari conference room.
[T] Confirm students answers.

£l Important Point

5 complete the Exercise

[S] Solve the exercises.
[T] Confirm students’ answers.

[} calculate batting average in a softball game.

[ @ Read and understand the situation.

[S] @ Finding the batting average for Henry.

[T] Further express the answer 0.25 to percentage as 0.25% 100=25 %.
[S] © Calculate the batting average for Takale and Sam.

[T] Instruct and assist students to express their answers as percentages.

[} Ssummary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Date: Unit: Rate and Graph ‘Topie: Percentages Lesson Mumber: 2 of 2

5 2
BT i s o ot o mckiress fhe When the numiber of peaple is more than |~ Sunak

quantities that exceed 100% the capacity, the percentage is larger than 5+ 3
: 1005 1 »x100

1
100%

LP!_I".- Intraduce main task here. ] 'iummsr}-
E Let’s find the degree of crowding in the @ Calculating Batting average * When a compared quantity is larger than

building as percenjages. Result of Bassball a basic quantity, the percentage becomes
- = - larger than 1002,

L B ) Bl B Bt e s B B {4 sl
: o Rae * When a compared quantity is equal to the

144 passengers  f Kasawari Henr & I i i i
e Lol basic quantity, the percentage 15 equal Lo
o o B e e e o e TakLl > lﬂﬂ"fn

108 pesgie Kumul Kunai 5 Exereise,
Investigate the degree of crowding on the
bus for one day.

Mumber of Passengers and Capacity of the Bus

(1] Batting average of Henry
round Floor Runs Farts Batting averasge

I SR - 0.25 —

0 025 x 100 = 25% Hunler o prsapnilpekel| 65 I8 26

108+ 120= 100= gg |(96) Cooiivipmni) | 50 | %0 | %0
9 Batting average of Taku and Kunai
1. Taku: 2 + 5 = 04

04 x 100 = 40%

— | wmB | am. 10 '[A.h.-rr-m

(D 8am: 65+50=1.3 ar 130%
I0am: 18-+-50=0.36 0r36%
Afternoon: 26+-50=0.52 or 52%

@ Most crowded at Bam

Dregree of crowding for the second floor.

| 444120 100= 130 [(36)




Unit: Rates and Graphs Textbook Page
Sub-unit 3: Problems Using Rates 200
Lesson 1 of 3 .

Sub-unit Objectives

e To understand how to find compared quantity and e Think about how to solve problems using rates. F
basic quantities. » Convert percentage to decimal numbers. F

* To deepen ones understanding about how to solve * Solve the exercises correctly. S
discount problems that involves percentages.

Actual Lesson 139

Lesson Objective

* To think about how to find the compared quantity
when the base quantity and the rate are given.

Teacher’s Notes

In activity € remind the students that when
changing percentage to decimal numbers, we

Prior Knowledge divide by 100.

¢ Previous two sub units on ’the rate’ and
‘percentages’

* Chart of the table, tape diagram and number line

@ Problems Using Rates

o Jonah is painting a wall that has an
area of 24 m2,
He has painted 25 % of the wall.
How many mz2 did he paint?

© Let's find by using these ideas.
@ If he painted 24 m2, Base 196 | Compared

quantity quantity
i 0,
it would be 100 % of ?r:]ez? o4 024 B
the total area.
) PE’C(E/:‘)‘age 100 1 25
® 1% of the area is
@ @) ®
24+100=0.24
@ 25 % of the area is 0.24x25=@.
0 (] 2 (m?)
Area [ I ]
rco i
' o1 = 100%%)
© Find by changing 25 % to a decimal number. <025
24 x 025 = [6] Area(m?) | 24 | 2
Base quantity Rate Compared quantity Rate 1 |o0.25

Compared quantity = Base quantity X Rate
80+0.05=4
[ In alottery, 5 % of the tickets are prize winning tickets.
If theymake 80 tigkets, how many prizes will be needed?
YR oG A ey P _
[2) A conference room has a capacity of 80 guests in each row. When
the degree of crowding ig 110%, how many guests are there in

each row?°" X 1.1=
There are 88 guests

200 =[Ix[]

278
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Lesson Flow

£ Review the previous lesson.

3} Understand how to find the ‘compared quantities’.

[T] Introduce the Main Task. (Refer to the Blackboard Plan)
[is] ) Read and understand the situation.
[S] © Find the compared quantity by using the three ideas given.
[IN/ Refer to blackboard plan for calculation.
1. 24 m2=100 % of the total area painted.
2. 1 % of the area painted is=24+100=0.24
3. 25 % of the area is 0.24x25=6
[S] Use the band graph and the table to help find the compared quantity.

ﬂ Understand how to convert percentage to decimal numbers.

[S] @ Convert 25 % into decimal number and solve the problem.
[IN/ Students can find the compared or partial quantity using the formula
Compared quantity = Base quantity X rate

5 complete the Exercise

[S] Solve the exercises.
[T] Confirm students’ answers.

) Ssummary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Date: Unit: Rate and Graph Lesson Number: 1 of 3

Main Task: Let's investigate how to find basic
and compared quantities.

Topic: Problems Using Rates

L 1% of the wall is 24=-100=0.24 m12.
25% of the wall =0.24x25=h mTZ.

Summary

Review

| MT: Introduce main task here. |

(0] Basic

quantity

Aren
(m®) 24 7

Percentage

(%) 100 I 25

n'Lel‘s find the compared quantity using the
ideas:
1. If 24 12 is painted, it would be 100% of the
total area.

4% 25% makes up 100%.
100+25=4
24=4=6mi2

tf_lsing the formula for ratio:
+%=l].25
[]=24x0.25
=5 m?
) int)
Area L : ]
o |

Prrencag
] 1001%

Find compared quantity by changing
25% to a decimal number.

Ao L ) 24 | =
Rasties ¢ |o.2s

26 x 025 = B

Finding the compared or partial quantity,
we use the formiula:
Compared quantity Basic quantity = Ratio

Exercise
1. 5% of RO = 003 80 = 4 prizes are necded
7
|
q'ms.-;cngum in the plane.
O




Unit: Rates and Graphs

Sub-unit 3: Problems Using Rates
Lesson 2 of 3 Actual Lesson 140

Textbook Page:
201

Lesson Objective

e To think about how to find compared quantities in * Understand and explain the meaning of discount in
the problems which involves rate. a quantity. F
* Calculate the discounted quantity from a basic
Prior Knowledge quantity using the formula 'base
* Problems of finding compared quantities quantity X rate =compared quantity. F
* Solve the exercises correctly. S
Preparation
* Advertising leaflets and posters including
descriptions about discounted items Teacher’s Notes

The compared quantity can be calculated as
‘Base quantity X Rate = Compared quantity’

A home centre is having a clearance sale.

© Sonia’s father bought a water tank at a
20 % discount that had an original price
of 1500 kina.

How much did he pay less than the
original price?

o [ ] 1500 (kina)
Rate [ [ |
0 0.2 05 1
Percentage . ]
0 20 50 100 (%)
x0.2
N
1500 x 0.2 = 300 Cost | 1500 | 2
Base quantity Rate Compared quantity Rate 1 0.2
—
x0.2
@ If the original price of the water tank was 1500 kina,
how much did he pay?
Find the cost by using the ideas of these 2 students.
e Vavi’s Idea ’ Naiko’s Idea
Since it is a 20 % discount, Since it is a 20 % discount, he
1500%0.2=300 can buy the water tank at 80 %
is the amount discounted. :);:Jr:)e;)(r;g_lrz)alz;;rlce.
1500-8300/=1 200 =1500%0.8
[ 4 = ' 0 (4

When we buy something from the store, we have to pay a GST
(Goods & Services Tax) that is 5 % of the sales price. When we buy

a bicycle for 500 kina, how much do we have to pay in total?
500 X 0.05=25

500+ 25=525 We pay 525 kina.

280
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Lesson Flow

£ Review the previous lesson.

E Find discount amount using the formula ’base quantity X rate =compared quantity’.

[T] Introduce the Main Task. (Refer to the Blackboard Plan)
5] © Read and understand the situation.
[T] Assist students to identify the known quantities in the problem:
1. The base quantity.
2. Percentage of the amount that was discounted from the original price.
[S] @ Think about how much less Sonia’s mother paid than the original price.
[T] Ask students to work out the discounted amount using the band graph and the table.
[S] Represent 20 % of 1500 kina.
[T] Confirm students’ answers.

£} © Find the amount paid after discount.

[S] Think about how to find the amount paid after discounts.
[T] Let students to share Vavi’s and Naiko’s ideas to help them find the ways of calculation.
[S] Calculate the amount paid after discount using the ideas.

EJ Complete the Exercise

[S] Solve the exercise.
[T] Confirm students’ answers.

5 Ssummary
[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Date: Unit: Rate and Graph Tople: Problems Using Rates Lesson Number: 2 of 3

| Main Task: Let's express rate when comparing two quantities, “total quantity” and the other being ‘part of the total guantity’. |

Review

[ WT: introduce main task here, |
B Sonia’s father bought a washing machine at a Using the Table Summary :
20% discount that had an original price of 1500 = Basic Quantity X Ratio = Compared Quantity |
Lina. '

Cost

Rat 0 Exercise

0 1iow much did he pay less than the original sz T When we buy something, we have to pay a

price? consumption tax that is 3% of the sales price. Whne
wie by something for 500 kina, how much do we

1500 funal hawve o pay in total?

| . basic quantity  ratio  compared guantit

T | iz PATCCAATIY. 4 506 0/'500 Aina=500%0.05

S —— © Findine amount Sonia’s father paid. =25 kina

20 50 1001%) ‘ . Amount to be paid = 500 + 25 = 525 kina

vl ' i Waiwi s sien

From Band Graph:

Sarce Sirce 0% decount, :
by I-d::;--h 2. We can caleulate the sales price and e

ncound,
Biiie it > 1500 ki ;ﬁ'“' 400 ;:\-H'-W consumption tax at the same time.
e Ry S 1804 5 (1021 (14+0.05 )% of the sales price.

: b thod =3 (10«1 200
Ratio . ; Eﬂ"»n 0.2 -“1";6;' The total amownt te be paid is:
Compared Quantity : g0 % {1H0L05) = 525 kina




Unit: Rates and Graphs Textbook Page :
202

Sub-unit 3: Problems Using Rates
Lesson 3 of 3 .

Actual Lesson 141

Lesson Objective

e To think about how to find base quantities when e Calculate basic quantity when compared quantity
compared quantities and rates are made known. and rate is given. F
* Solve the exercises correctly. S

Prior Knowledge
¢ Calculating the discounted quantity

Teacher’s Notes

Preparation

] . Rearranging the formula from the prevoius
* Tape diagram, number line and tables

lesson, the Base quantity can be calculated
as,
Compared Quantity + Rate = Base Quantity

[) Problems Finding Basic Quantities

a Namari’s family has a flower garden that is part of a large field.

The area of the garden is 60 m2,
which is 20 % of the total area @ %
of the field.

How many m? is the field? ©100 220
© Let’s find the area by using Base n | Compared
these ideas G quantity
’ Area 2 3 60
@ 20 % of the area of the (m?)
Percentage
field is 60 m2. o o°| 100 1 20
@ 1% of the area is O @5 O
60+20=3 03 6 e
® 100 % of the area is Area [
Rate 02 i
3x100 = Percentageo —— pr g

© Put the total area of the field in m2. Write a mathematical
expression to calculate the area of the flower garden and then find
the correct number for[ | using the calculation of €, €.
@ Since 20 % of the area is 0.2, 60x0.2=300.

Area (m?) ? 60
Base quantity Rate Compared quantity
Rate 1 ]0.2
P
— < TEXereisE "

[ Thereis a fundraising where 15 % of the tickets sold are winning
tickets. If there are 30 winning tickets, how many tickets are

needed inall? 30+0.15=200 200 tickets needed

[2) A boat carried 122 passengers on Friday. The degree of crowding
was 120%. What is the required number of passengers the boat

should 6323'% .2=85 capacity is 85 passengers

202 =[1x[]
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Lesson Flow

£ Review the previous lesson.

[} Problems Finding Base Quantity.

[T] Introduce the Main Task. (Refer to the Blackboard Plan)
[is] €) Read and understand the situation.
[T] Assist students to identify the known quantities, compared quantity and rate.
[S] Identify from the table that compared quantity is 60 m2 and rate is 20 %.
[S] © Find the area of the field using the three ideas.
1. 20 of the area of the field is 60 m2.
2. 1 % of the area is 60+20=3 m?
3. 100 % of the area is 3% 100=300 m?
[T] Confirm the three ideas above with the band graph and the table.

[ cCalculate the area of the field (Base Quantity).

[S] ® Write an expression to calculate the area of the flower garden.
[T] Assist students to write the expression using the formula ‘compared quantity +rate =base quantity.
[S] Since 20 % of the areais 0.2, |x0.2=] |
2.60 + 02 = 300 m?
Compared quantity Rate Base Quantity

3} complete the Exercise

[S] Solve the exercises.
[T] Confirm students’ answers.

) Ssummary

[T] What have you learned in this lesson?
[S] Present ideas on what they have learned.
[T] Use students’ ideas to confirm the important concepts of this lesson.

Sample Blackboard Plan

Date: Unit: Rate and Graph Tople: Problems Using Rates Lesson Number: 3 of 3

Main Task: Let's think about how to find basic
quantity when compared quantity and rates
are made known. l9[]} Let's find by using the formula Summary

Basic Quantity X Ratio = Compared quantity
| MT: Intreduce main task here. I a %02 = &0
Elf the area of the garden is 60 which is 20% of &0 =02 = o Exercise
the field, how many s the field? Compared quantity -+ Ratio = Basic quantity 1} Compared quantity = 30 fickets
T e =300 m72 _R,:n[m .lS'?eT. 0.15
—— Agheri Ly aganmpi Vil ¥ Usmg the formula:
P o = &0 {2} Teing the takle 30+0.15=200
P'«'I;;;':m" K=1=1 i == +0.2
@DTE @ T (D ’ . 2) Compared quantity = 102 passengers
|m" P oy -
03 &0 Area(md| 7 60 Ratio = 120% = 1.2
Ara | | L i Using the formula

~ 0 02 { Ratio | 0.2 102+1.2=85
i d : S
0 100(%) bl

: Compared quantity - Ratio = Basic quantity |

n'Let’s find by first finding 1% of the guantity: 60=-02=300 m2?
(1) 20% of the field is 60 .
{2) 1% of the area is,
{3) 100% of the area is
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Unit: Rates and Graphs extbook Page -
Sub-unit 4: Graphs Expressing Rates 203 and 204

Lesson 1 of 2 _ Actual Lesson 142

Sub-unit Objective

* To understand the meaning and how to read and * Understand and explain the features of a band
draw a band graph and circle graph. graph. F
* Read and draw a band graph. S

Lesson Objectives
* To understand the meaning and features of a band

graph. Teacher’s Notes
* To understand how to read and draw a band graph.

* There could be students answer as 80 % for
the choice of bread which is incorrect.
Measure the lengths for each band
separately to get the percentages.

e Teacher should follow up with students who
may make this mistake and advise them to
write in mathematical expressions with
subtraction.

Prior Knowledge
e Simple band graphs

Preparation

* Band graphs and tables
» Simple calculator

[) How to Draw a Band Graph

e The tables below show the types of traffic accidents
causes by students in Eriku, Lae.

H S Let’s draw band graphs to express these numbers.

Biscuit Bread Scone Noodles

Causes of Accidents in Grade 1 Causes of Accidents in Grade 5
" Number of |Percentage Number of [Percentage
@ Graphs Expressing Rates cause  |"Giens | - 9 cause |"Gildents | - (o%)
Running out Running out
on the street u 48 on the street 8 29
() Band Graph Crossing the street 2 17 Crossing the street 9 32
outside a crosswalk outside a crosswalk
Crossing the street 3 'I 3 Crossing the street 4 1 4
o The graph below shows the result of breakfast taken by students on ared light on ared light
. Walking behind and Walking behind and
in grade 5. Breakfast in front of cars 8 13 in front of cars 2 7
o‘ 1(\) 2(‘) 3(‘) 4(‘) 5(‘) 6(‘) 7<‘) 8(‘) g(‘) 100‘(%) Others 2 9 Others 5 18
T T e R o FE R A K
Total 23 100 Total 28 100
Biscuit Bread Scone " .
seul con © Let’s find the rate of each cause of accidents to the nearest
Ly

— hundredth by rounding to the thousandth.
Noodles Others

© What is the percentage of biscuit compared to the total number Then find each percentage and write them in the table.
of students? 46 % @ Draw a band graph of the grade 5.
@ What percentage is bread, cereal and noodles compared Other is drawn last even if it is a large number.
to the total number of students, respectively? ) :
0/ ¢ 0 Number of Children by Cause of Accident
© There BeS5L RS HARNGAR %, Noodles 6 % o 3w m o m @ 0w s 1o
Let’s find the number of students for each type. lwoatdwonndwodwwobenwnbewedeweddei ]
Biscuit 23, Bread 17, Scone 5, Noodles 3, Others . Gisigiie RIS 150
.................................................................................... Grade 1 Running out on the street street outside |- streeton Others
ﬁ acrosswalk | arediight | frontofcars

: A graph that expresses the total as a rectangle-like band is
:  called band graph.

Grade 5
With a band graph, it is easy to see the rate of each part of the
total because the size of each part is shown by the area of its
rectangle. : © Let's discuss your findings based on the two band graphs.
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Lesson Flow

n Review the previous lesson. [S] Using the equation 'base
quantity X rate =compared quantity, find the
B Understanding the meaning and how to number of children for each type.
read a band graph. [N Biscuit: 50x 0.46 =23, bread: 50 x0.34=17,
[T] Introduce the Main Task. (Refer to the BP) scone: 50%x0.1=5 noodles: 50x0.06=3

5] ) Read and understand the situation. .
[™ Questions teacher should ask to lead up in LY Important Point
understanding the graph: [TiS] Explain the important point in the box i %
e What is this graph trying to examine? (Various . .
kinds of breakfast students like) 5] Find the rate of quantities.
« What are the kinds of breakfast examined and /7§ [ Read and understand the situation.

how many kinds? (There 5 types, namely, [S] @ Read the situation and find the percentage of
biscuit, bread, scone and noodles) students for each cause of accident.

* How can we compare the rate of each part? [TN/ Assist students to use the formula ’‘compared
(We can compare based on the size of each quantity +base quantity X 100 = percentage.
rectangular or band-like sections. The heights e.g. for first grade in the first table,
the same s we basically look at the width) 11+23%x100=48 % or 11+23=0.48x100=48 %

EJ Find the percentage of each type of 5]} Draw a band graph using the information in
breakfast using the band graph. the completed table from ©.

[S] @ Based on the graph, find the percentage of [T] Let students to determine how big the graph
rice compared to the total number of students. should be according to the information given.

[T] Confirm how students find the answer as 46 % [S] @ Construct the graph.
using the graph. [IN/ The graph should contain a title, scales, colour

[S] © Find the percentage of bread, scone and each rectangular section with a different colour
noodles compared to the total number of pencil and label each section corresponding to
children, respectively. each cause of accident.

[IN/ Bread: 80—46=234 %, scone: 90—80=10 % and
noodles 96 —90=6 % 4 summary

[T] © If there are 50 students in Grade 5, let'’s find  [T] What have you learned in this lesson?

the number of students for each type? [S] Present ideas on what they have learned.

[S] Before calculating, identify the compared and [T] Use students’ ideas to confirm the important
base quantity. The rate is found in @ and ©. concepts of this lesson.

Sample Blackboard Plan

Date: Unit: Rate and Graph Topic: Graphs Expressing Rates Lesson Number: 1 of 2

Main Task: Let's investigate the features
of a band graph and draw ane. A graph ihat expresses the iotal as a mciangle e bandis | @ Draw a band graph of the Gfth
m Results of breakfast by children in Gr. 5. ¢ called band graph : erade.

e : Manbr of Chlidren by Casse of Aeckint.
Bresteast How te Draw a Band Graph d» RN
% W W

i b X ]
o 10 2 30 a0 so o eo o a0 w0 oo (E) ) Complete the table by finding the ratios. SR I

¢ Nogmier of | Pemeage Come Ny d | Frrmatge
. Y| ki | 1K) - dibles | %) | dowed iniligh |biim
O %o of rice to total number of children is = 46 % funning cut Funn=g o
2

o= theatreet| ! 4 {00 the stwel | : ! - .'r\ossnnhe o
- - A €
6 % of bread > BO—46=34% O et | reraplnar) [ 32 e g e

‘ |m“-| | . Caused of Accidents the Firit Graoe Causes of Aeoidents the FIfth Grace
bisout Fread 1 =

% of scone > 90—80=10% S 17| |—— Szt
%o of noodles F 9p—90=6% :ﬁn:gﬂ 13 I:Tl::z " 14 : ,
Willng et ] : X T € Discuss the findings on the graph
€ If there are 50 children in Gr. 5. let's find the o bt e prEdom 7 based on two band graphs.
number of children for each type.
Biscuit — = 50x0.46=23 smudents ) . .
Bread — = 50x0.34=17 students Total 100
Scone —* 50x0.1=5 students
Noodles = 50x0.06=3 students

Oihrs. 5 18
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Unit: Rates and Graphs extbook Page -
Sub-unit 4: Graphs Expressing Rates 205 and 206

Lesson 2 of 2 _ Actual Lesson 143

Lesson Objectives

* To understand the meaning and features of a circle ¢ Understand and explain the meaning of circle

graph graphs. F
* To understand how to read and draw a circle * Construct a circle graph. S
graph.
Prior Knowledge Teacher’s Notes

* The rate, equation of rates * We can compare circle graphs based on the

size of each section separated by two lines
drawn towards the centre (radius).

¢ We read the scale written around the
circumference.

Preparation

* Circle graph paper with 100 scale, basic calculator
and chart on kinds of injury.

[ ) How to Draw a Circle Graph

o The table below shows the types of injuries that
occurred during a year at Asaro Primary School.
Draw a pie graph to show these numbers.

a The graph below shows the
types of library books at
Ray’s school and their rates.

Types of Injuries

Library Books © Let's find the total rate of each

Injuries Number | Percentage (%)

0 (100) injury to the nearest tenth by e 250 29
rounding to the hundredth. — 202 24
Then find their percentages —— 175 7

and write them in the table. -
Sprains 75 9
© Let's draw the pie graph.

Which subject has « o Gractyes 58 7
the most books? Others” is drawn last even p— a0 10
if its rate is large.

Total 850 | 100

Fill in the

pie graph by Types of Injuries
starting at

the top and 0 (100)
moving %
© What is the percentage of literature compared to the total clockwise.

number of books? 40 %
©® What are the percentages of natural sciences and soci 20
" Ratu afgaencq fé'ao)c: oci sqebnclgfh % .
science books compared to the total number of books?
© There are 3 600 books at the library.

How DaaRIPAs U8 "NeED 51 cience: 648, 70 20
........ S0cial science: 432, Qthers: 1.080................. Check lnese
A graph that is drawn as a circle is called a pie graph. 60 40 your school
With a pie graph, it is easy to see the rate of each part of the 50
total because the size of each part is shown by its area. :
I

[J-[]=205 206 =[x []
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Lesson Flow

L Review the previous lesson.

3} Understanding the meaning and how to
read a circle graph.

[T] Introduce the Main Task. (Refer to the BP)

[T] Put up the circle graph on the blackboard with its
word problem.

118/ () Read and understand the situation.

[S] @ Find the percentage of literature compared to
the total number of books using the circle graph.

[S] © Find the percentages of Natural Science and
Social Science compared to the total number of
books. Natural Science=58—-40=18 % and
Social Science=70-58=12 %

[T] Confirm students’ answers for @ and @ using
the circle graph.

[S] ® Find how many books are there in each field if
there are 3 600 books at the library.

[IN/ Let students to use the formula 'base
quantity X rate =compared quantity’

[S] Literature, 3600 X 0.4 = 1440, Natural Science,
3600x%0.18=648, Social Science,
3600x0.12=432 and Others are
3600x%0.3=1080

£l Important Point
[TiS] Explain the important point in the box i :

3} How to draw a Circle Graph

s @ Read and understand the situation.

[S] @ Complete the table by finding the rate to the
nearest tenth by rounding to the nearest
hundredth.

[IN/ Using the formula compare quantity +base
quantity=[  |x100.

e.g. for the first one, in the table is cuts where
250+850=0.29%X100=29 %.

[S] @ Draw a circle graph of kinds of injury using
the information from the completed table in ©.

[T] Confirm students’ answers.

£l summary

[T] What have you learned in this lesson?

[S] Present ideas on what they have learned.

[T] Use students’ ideas to confirm the important
concepts of this lesson.

Date: Unit: Rate and Graph

Sample Blackboard Plan

Topic: Graphs Expressing Rates Lesson Number: 2 of 2

O How many books are there in each field it

Main Task: Let's investigate the features there are 3600 hooks at the library?

e Using the information in the table, draw
a circle graph.

of a circle graph and draw one.

Review

[ MT: Intraduce main task here. |

o)

Library Books

O Do

_--.!-‘:rul !

© 9 of Literature —— 409

@ o, of Nawral science™ > 58—40=18 L
% of Social science —* 70-58=12 %
vhofothers — > 100—70=30 %

Literatite > 3600x0.4=1440 books
Natural science ™ 3600x0.18=648 books
Social science = 3600%0.12=432 hooks
Others ™% 3600%0 2=1080 hnnks

L e e L LTI R EEFELT e R PP PEL T

Kind of Injries

oiom

A graph that is drawn 25 2 corcle i caled ccle graph. i

BEEERRHEAAREE R AR BRI b s R B AR A RREE

H na to Draw a circle graph
B) 9 il in the table by finding the ratio to

the nearest tenth.
Kind of Infuries

Kinds I Number | Perceatagel3%)
29
. N—
{ 21
‘."\!“n].nl TE g
i)
10

100

250
202
17&

Culs

Bruises
el

Seratches |
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Unit: Rates and Graphs
Exercise and Evaluation
Lesson 1 and 2 of 2

Lesson Objective
* To confirm their understanding on the concepts
they learned in this unit by completing the Exercise
and the Evaluation Test confidently.

Prior Knowledge
¢ All the contents covered in this unit

Preparation
» Evaluation test copy for each student

@ Let’s find the following rates.
(@ When there are 7 correct answers for 10 problems,
what is the rate of correct answers?
7+10=0.7
@ They played 4 games and won all 4.

What is the rate of winning games?

4+4=1

@ Rose has a 15 m tape. Albert has a 12 m tape.
@ Let’s find the rate of the length of Albert’s tape to the
length of Rose’s tape. 0 5m

12+15=0.8

@ Let’s find the Rate of the length of Rose’s tape to

Pages 200 and 201 Wi

the length of Albert’s tape. 0 15m
. — ]
15+12=1.25 Rose

12m

Albert El !
O

0 0.5 1 D

@ Mikes buys a bicycle that has a price of 600 kina, he has to pay

630 kina because of the Good & Service Tax.

Whgt3 %rcgrqgge 0991e lgr'lsng prlﬁns e rlr‘wnegéo/g pay? a

@ There are 300 eggs, 4 % of the eggs are broken.

How many eggs are broken?
......... 300x0.04=12  Answer: 12€99s ..
: :
: Let’s calculate. Do you remember? :
P17 9 :
O +45 ®*+*1—®1*+2 3_@27_'_17 19
i 75 107976 123

288

Assessment

* Complete the Exercise correctly. S

Teacher’s Notes

This is the last lesson of Chapter 15.
Students should be encouraged to use the
necessary skills learned in this unit to
complete all the Exercises in preparation for
the evaluation test.

The test can be conducted as assesment for
your class after completing all the exercises.
Use the attached evaluation test to conduct
assesment for your class after finishing all the
exercises and problems as a seperate lesson.




——

Lesson Flow

£ complete the Exercise

[S] Solve all the exercises.

[T] Confirm students’ answers.

[N/ @) Finding rates.
(2 Word problem involving rates.
@) Finding the percentage of selling price.
(@) Deriving rate from the word problem.

3} Complete the Evaluation Test

[y Use the attached evaluation test to conduct assesment for your class after finishing
all the exercises as a seperate lesson.
[S] Complete the Evaluation Test.

End of Chapter Test Date:
Chapter 14: Name: Score
Solids /100
1. Convert; [ 4 x 5 marks = 20 marks]
(1) 0.64 into percentage (2) 82.5% to decimal
Answer: 64% Answer:| (0.825
2.Fillinthe[ ]
(3) 60 % of 45 kgis [ |kg. (4) [__]% of 640 people is 288 people.

3. Farmers harvested 7800 kg of peanuts in the last year. For this year, they harvested
peanuts less than last year by 30%. Find the weight of peanuts harvested in this year.
[10 marks for maths expression and 10 marks for the answer]

Mathematical Expression: Answer:

7800%(1-0.3)=5400 | | 54009

4. Boys are 48 % in a school. There are 360 boys in the school. How many students are
there altogether in the school?
[10 marks for maths expression and 10 marks for the answer]

Mathematical Expression: Answer:

360+0.48=750 ‘ ’750 studenks
5. The pie chart shows the result of a research [ 4 x 5 marks = 20 marks]

on students’ favorite sports in a school.

The number of students is 700 in the school.
Find the percentage and number of
students for Rugby and Cricket.

Rugby : % , [2 QYstudents
Cricket: % , [ﬁ] students

0100
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End of Chapter Test

Date:

Chapter 15:

Rates and Graphs

Name:

Score

/100

1. Convert;

(1) 0.64 into percentage

Answer:

2. Fill in the [ ]

(3) 60 % of 45 kg is [ ] kg.

Answer:

(2) 82.5 % to decimal

Answer:

(4) [_] % of 640 people is 288 people.

Answer:

[4%x5 marks =20 marks]

3. Farmers harvested 7800 kg of peanuts in the last year. For this year, they harvested
peanuts less than last year by 30 %. Find the weight of peanuts harvested in this year.
[10 marks for maths expression and 10 marks for the answer]

Mathematical Expression:

Answer:

4. Boys are 48 % in a school. There are 360 boys in the school.

How many students are there altogether in the school?

Mathematical Expression:

[10 marks for maths expression and 10 marks for the answer]

Answer:

5. The pie chart shows the result of a research on students’ favorite sports in a school.
The number of students is 700 in the school.

Find the percentage and number of students for Rugby and Cricket.
0(100)

Rugby:

%,

Cricket:

%,

290

students

students

[4%x5 marks =20 marks]




Chapter 16 Summary of Grade 5

This chapter is a summary of all the contents in Grade 5.

It is important for the students to acquire the mathematical knowledge and
skills in Grade 5. Students have used various procedures and processes to
deepen their understanding of mathematical concepts in problem solving and
calculation methods in this grade level.

Various problems learned in Grade 5 are included in this chapter, so give

sufficient time to students to solve all the problems.

Decimal Numbers and Multiplication of Decimal
Whole Numbers Numbers
Amount per Division of Decimal
Unit Quantity Numbers

Area of Figure

Rates and Graphs

Multiples and Divisors
Addition and Subtraction
of Fractions
Proportions
Congruence and Angles
Fraction of Figures

Multiplication and
) Division of Fractions
Solids

Regular Polygons and
Circles

291
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Unit: Summary of Grade 5  Textbook Page :
Topic 1: Applying Mathematics in Daily Life UGG 2T

Lesson 1 of 5 Actual Lesson 146

Lesson Objective

* To relate and apply mathematical knowledge to £l Think about how many litres do we need
daily life. to make the water clean when the rice

water is poured down four times.

Prior Knowledge
* Large numbers, Multiplication of decimal numbers

(D Read and understand the situation.
Introduce the Main Task. (Refer to the BP)
Rice is washed 4 times and the rice water is

@ bEE

Preparation poured away.
« Atable for @ When the rice water is poured the first time
down the drain, it must be mixed with water
Assessment to make it clean.
e Think about how to calculate the amount of water [T] How much water did she use to make the
needed to keep the water clean applying the water clean the first time?

mathematical knowledge. F 'S

2

She used water from 0.9 cup of bathtub
which contains 300L of water to make the
water clean.

F

Summarny/ofiGradel5;

[ ) Applying mathematics in daily life

Different types of garbage come from the

kitchen every day. There is much more

garbage than packing materials and Camp Welch River,

Central Province

vegetables. Water used to wash rice, leftover

. " That's a lot of waste
noodle soup, tea and the oil used to fry fish from the kilch;':k
will all eventually reach rivers, seas and the ocean. '

o When | wash rice, | wash it four times and pour away the rice

As bodies of water are polluted, fish and other living

things will no longer be able to survive.

Jais Aben,

water. When this rice water is poured the first time down the drain, %
Madang Province

it must be mixed with water to make it clean. | use water from 0.9 o
cup of a bathtub which contains 300 L of water to make the water
clean. The table below shows the amount of water to make the

water clean. When the rice water is poured down four times, how

many L do we need to make the water clean? 1st Pour: 300 x 0.9=270

e A bowl of noodle soup is poured down the kitchen sink.
About 750 L of water is needed to make the leftover soup clean
enough for fish to survive. If a person pours a bowl of noodle soup

down the drain every day for a year, how much is the amount of
Amount of Water to Clean Rice Water

water needed to make the soup clean?

Number of washing of rice 1 2 3 4 750 % 365 273 750 L
Amount of water to clean rice water(cups) | 0.9 | 0.9 | 0.6 | 0.5 a A table spoon of oil is 15 mL. When this oil is poured down the
amountofiwaien(©) 270270180150 drain, it must be mixed with about 5100 L of water to make the

Swimming pool,

water clean. 5 100+15=340.

Port Moresby, NCD gé%%?;%%gtr b A e
" 4’/ © How much watells eeded as mult 30“ e 0|
e- o %g Ss\,{ae 0'm 2 c%lokmg oll |n a poi and pour It grecﬂy down

the drain, how much water will be needed to clean this 0il?
% 340 x 450=153 000 L of water needed.

[ Let’s think about what we can do to keep the water clean. ]

4 Fish tank
about 40 000 L

/' swimming pool
about 400 000 L

—
[—-[=209

208 =[x []
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Lesson Flow

] Think about how much water is needed to a

[S] Let’s think about how to calculate the amount of
water in liters to clean rice water the first time.
0.9x300=270
[T] Have students to use the idea to complete the
table by filling the amount of water in litres the
second, third and finally the fourth time.

3] Think about the amount of water needed to
make the soup clean when a bowl of
coconut soup is poured down the kitchen
sink.

() Read and understand the situation.

When a bowl of coconut soup is poured down

the kitchen sink, about 750 litres (L) of water is

needed to make the leftover soup clean.

If a person pours a bowl of soup down the drain

every day for a year, how much amount of water

is needed to make the soup clean?

Have the students to think about how many days

in a year?

365 days is 1 year.

Let’s think about how to work out the amount of

water in litres to make the soup clean for a year?
750%x365=273750

4@

@] [

[T/
[S]

[T]
[S]
[S]
[S]

millilitre of oil?

() Read and understand the situation.
A table spoon of oil is 15 mL and when it is
poured down the drain, it must be mixed with
5100 L of water to make the water clean.
What are we asked to find?
We are asked to find how much water is needed
to clean 1millitre of oil?
There are two different units used to measure
liquid, (oil 15 mL) and water (5100 Litres)
Calculate how many millilitres of water is equal
to 5100 litres? (Hint: 1000 mL=1 Liter)
5100x1000=5 100 000
What kind of operation do we use to find the
multiple of oil?
5100 000+ 15=340000
Ans: 340 000 mL (340 L) of water is mixed to
clean 1 mL of oil.
If we use 450 mL of peanut oil in a pot and pour
it directly down the drain how much water will be
needed to clean this oil?
450x 340 000=153 000 000
Ans: 153 000 Litres (L)

Sample Blackboard Plan

Date:

Main Task: Let's think about what we can do
to keep the water clean.

n How many liters of water do we need to
make the rice water clean?

Amdurit of Wated 1o Clean Face Wates
Number of washing of nce 1 2 3 4
09 | 090605
2701270 180 | 150

Aot of vl o Clon nop weslr] cups
Amount of waler (L)

of ail?

270+ 270+ 180+ 150 =B70L

Unit: Summary of the Fifth Grade Topic: Application of mathematical knowledge to daily life

B How much amount of water is needed to
make a soup clean?

750 x 365 =273 750L

5100 + 15 = 340

Lesson Number: 1 of 5

Summary
Summoarise based on what the students
learnt during the lesson

OA table spoon of oil is 15mL. When this
oil is poured down the drain, it must be
mixed with about 5 100 L of water to
make the water clean.

How much water is needed as multiple

For every mL of oil, we need 340 L of water.

) if we use 450 mL of cooking oil in a pot

and pour it directly down the drain, how
much water will be needed to clean this

oil?

340 x 450 = 153 000 L of water
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Unit: Summary of Grade 5
Topic 2: Numbers and Calculations

Lesson 2 of 5

Lesson Objective
¢ To review the strand of number and calculation.

Prior Knowledge
* Changing denominators by using decimal numbers
* How to calculate the multiplication and division of
decimals
* How to calculate the addition, subtraction,
multiplication and division of fractions

* A table for @)

Textbook Page:
210 and 211

Actual Lesson 147

Assessment

¢ Review the domain of numbers and calculation.
F S

[ ) Numbers and Calculations

o Let’s calculate 100 times and W of the following numbers.

o)}

©5.18 ©0.407 ©13.4  ©3600
518,0.0518 40.7,0.0407 1340,0.134 360 000, 3.6
e Let’s calculate. @@@*
©08x1.612.8 05x2.2 11 ©32x6.4204.8
02.4x1.53.6 ©5.72x8.1 46.332 @o0.4x0.28 0.112
©9:0.518 ©48+1.6 30 ©54+1.830
©1.2:0.3 4 ®8.05:3.5 2.3 ®0.03+0.15 0.2
3. 1.7 2 3 1,,5
By +5s D5+7 2 Bag+ ﬁ;f{
5 21 8 474 5
O 5% D159 25 ‘93*‘;*1 6
@%ng D3 x3 4% @—xs?
3.,3 4. 2
@52 @22 @——49

o Let’s summarise the properties of whole numbers. @ *
© How many common multiples of 4 and 6 are there between 50 and

100?  four: 60, 72,84 and 96

© Let’s find the least common multiples and greatest common divisor
of the following pairs. M: 36, HCD: 6 LCM: 16, HCD:8
® (12, 18) ® (8, 16)

© What is the biggest prime number between 1 and 100?
7 oW
o Arrange the following fractions and decimal numbers from the
smallest to the largest.

4 a7 3
0.7 1.6 15

[&)]
[e4)
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B A 7.2 cm wire weighs 3.6 g.
© How many gis theflgg_h?cﬁzo 5 e

1cm of this wire?
@ How many g is 3.6 m of this wire?

:0.5gra

0.5%360=180 answer:180 grams @©*

The Secret of (] +7

Write whole numbers in order in the () of [ )+7 and
calculate the numbers.

1572

0.1428571
7)1.0
7
30
28
20
14

2+7=

49
10

)
)

)

) %

} =
)

)

)

The aligned dots
indicate to continue.

What do you see?




—o— _

Lesson Flow

£V @ calculate.

[T] Introduce the Main Task.
(Refer to the Blackboard Plan)

[T] Have the students to calculate 100 times and
1(1)0 of the following number.

[S] Complete exercise @ to ©.

3 O calculate.

[T] Let the students to do calculations for the
following questions.

[S] Complete these selected exercises 1, 7, 13, 16,
19, 22. The rest do for homework.

£l @ Summarise the properties of the whole
number.

[T] Ask the students to do activity € to €.
[S] Do the activities.

N O Arrange fractions and decimals from
smallest to largest.

[T] Let the students to do this activity.
[S] Do the activities.

5} calculate how many grams are there in 3.6
m of the wire.

[S] Use a table to interpret the situation.

[S] Identify the divisor and dividend from the table.

[S] Write an expression and think about how to
calculate.

[T] © How many grams is the weight of 1 cm of this
wire?

[S] 3.6+72=0.5
Answer: 0.5 grams

[T] ® How many grams is 3.6 m of this wire?

[IN/ 100 centimetre (cm)=metre (m).

[S] 0.5%x360=180
Answer: 180 grams.

[:}} Solve problem @ @ and &.

Sample Blackboard Plan

Date: Unit: Summary of the Fifth Grade

Main Task: Let's review the strand of
numbers and calculation.

0 8«16
0 24«15
0 5:05
2 12:03

Review: Recap main ideas from previous
lessarn.

-

e

o
)
b wdlea o=

Lo L e L - R
. W

72

§
v

I
o Let's calculate 100 timos and 100 of the fallowing
numbers

0 5.8 Qo407 O 134 0 3600
518, 0.0518 407, 00407 1340,0.134 360 000, 3.6

Topic: Mumbers and Calculation

u Lat's ealeiilate,

El B.05:35

:.:l"”q'dlm - _'ml-u-b' E L

n Lef's summarise the peoperies of while mumbers.
0 How many common muliiples of 4 and § are there batween
50-and 1007 Four: 60, 72, 84 and 96

Lesson Number: 2 of 5

£ What Is the biggest prime number up fo 1007
5x2.2 0 32484 el

042026?
453325! 18 ﬂilzn A T.2 cm wire weighs 3.6 g.
2 & Dua-nig

5.72xB8.1
48:16

0 How many g is the weight o

£ 5 312_47 3 1E%m Il]mﬁs ma:'?-’ er: 05 grams
g él-towmanygmsﬁmol%
wire?
2 4 05x360 =180 answer:180 grams
Summary
Summarise based onwhat the

students learnt during the lesson

D Let's find the least common multiples and greates! comimon

divisor of the
LCM: 36, HCD: 6
® p2am

PaFE
LCM: 16, HCD: 8
B s
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Unit: Summary of Grade 5 Textbook Page -
Topic 3: Measurement 212and 213
Lesson 3 of 5 _Actual Lesson 148

Lesson Objective

¢ To review what has been learned in measurement ¢ Review the domain of measurement. F 'S
per unit quantity, volume of figures and area of
shapes.

Prior Knowledge

e Measurement per unit quantity
* Volume of figures
e Area of shapes

¢ \Work sheets with activities

[ ) Measurement

® * Let’s Find the Area of Various Shapes !
o There are 966 students playing in the large field that has an area
of 1680 m2. Let’s find the area of the following shape by using
There are 105 students playing in the small field that has an area what we learned. Lot's draw a line to
of 200 m2. Which field is more crowded? connect vertices. i

e Let’s find the volume of these flgures

T @
, 6x4x8 (2x3x8)
A k 192-48

5x4x6)-(
=120-24 =144 cm3
=96 cm3
B Let’s find the area of these shapes. (O} *
o

m i 12cm ;14 cm ‘

14 cm
Parallelogram

8x10+2 14x12=168cm2 (14x6+2)+(12x4+2)
=40+2 =42+24
=80cm2 —66cm2

(5]

16 cm

AL& What lengths should
Acm 0cm

X 3PS Em?2 rnomil X 18+2 Hh6al 0) X10+2 l
=108 cm2 =130cm2 —
212=1x[] [-[]=2138
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Lesson Flow

£ @ solve the task.

[T] Introduce the Main Task. (Refer to the Blackboard Plan)
[T] Let the student calculate which area is crowded using known knowledge.
[S] Compare the crowdedness.

3 @ Find the volume of the given figures.
[S] Complete activities @ and @.

£l @ Find the area of the given shapes.
[S] Complete activities @ to ©.

[} solve the additional activity.

[T] Let the students find the area of the following shape using known knowledge.
[S] Draw lines to make three triangles.
[T] Have the students to see that the lines show connected vertices.

£} Find the area of the shape.

[T] Allow students to discuss what lengths they should measure.
[S] Measure the lengths needed for calculations and finally using area formulas to find the area of the shape.

Sample Blackboard Plan

Date: Unit: Summary of the Fifth Grade Topic: Measurement Lesson Number: 3 of 5

Main Task: Let's find the areas and o Let's find the area of these shapes.
volumes of various shapes and solids

0 0
nﬂmmﬂﬁﬁdﬂmnplamgnmeMhmmmd . ‘ﬁ
L L
1680 m”. These are 105 children playing in fhe middie Ay . W

garden that has an area of 200 m", Which ane is mose i
Bx10+2 4x12=188cm" {1426+ 21+(12%x 4= 2)

966+ 1680 =0.575 105+ 200=0.525 =40¢2 =42 4 2:1
Therefore, 1680 m? field is more crowded. T Parsiviogram e

D Lt firl the voluma of those figurms.

dx3=12cnt (16+10)310+ 2
(Sx4ne)- Gz lGxdxh)-x3nd) g 5rl-lrllmilr_'|r
i g =130 em’ Summarise based on what the

=i em - {44 cm students learnt during the lesson
P 287
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Unit: Summary of Grade 5 Textbook Page -
Topic 4: Shapes and Figures 214and 215
Lesson 4 of 5 Actual Lesson 149

Lesson Objective

* To review what has been learned in geometrical * Review the domain of shapes and figures. F 'S
figures.

Prior Knowledge

* Finding the area of various shapes using learned
knowledge

Preparation
* Work sheets with activities

Shapes and Figures o Let’s find the circumference of these circles. @ *
© A circle with 4 cm diameter. _
o Let’s find the congruence figures. @ * @ A circle with 5 cm radius 3.14x4=12.56 cm

3.14x5=15.7cm

il \ / Let's draw the net of these solids. @
/1@ [\ ® [ © Bo ) *
- 5 cm| 7cm
@ © |/
/ \ 4cm 3cm

Circles Separated by 1 m

ndf = cande bandd
e F'Eﬂ %egwnh a nur%eer. ® * Draw a circle with a 10 m diameter and Ve im

(3] then draw another circle that is 1 m
- outside that circle.

How many metres longer is the

circumference of the outer circle than

the inner circle?

im
Try to guess 1
the answer first.

Draw a circle that is 1 m outside a
circle with a 100 m diameter.

How many metres longer is the
circumference of the outer circle than
the inner circle?

a We draw a regular octagon by dividing
the angle around the centre of the
circle into 8 equal parts.

© What is the size of angle @? 45°
© What is the size of angle ®? 67.5°
© What is the size of angle ©? 135°

214 =[x ] O-O=215
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Lesson Flow

£ @ Find the congruence figures.

[T] Introduce the Main Task. (Refer to the Blackboard Plan)
[T] Let the students to think about how to find the congruence figures and share ideas.
[S] bandd, cand e are congruent because they fit by overlapping exactly on top of one another.

3 O calculate the missing angle.
[S] Calculate the missing angles in ) and () and share their workouts.

£l @ Analyse the interior angle of a regular octagon.

N © 360+8x3=135 135°
©360+8=45 180-45+2=675 675°
©®675%x2=135 135°

'} O Find the circumference of the circles.
[S] Complete activities @ and @.

L) O Draw the net of the given solids.

[S] Complete activities @ and .
[IN/ If there is enough time have the students to try and workout circles separated by 1 m.

Sample Blackboard Plan

Date: Unit: Summary of the Fifth Grade Topic: Shapes and Figures Lesson Number: 4 of 5

Main Task: Let's find properties of the o We draw a reguiar octagon by dividing
geometric figures given and calculate the angle around the center of the
the unknown. circle into B equal parts [ P

o Lot's draw the net of these solids.

n Lefw fird P congruence bgures

© Whatis the size of angle @ ? 45°
© Whatis the size of angle (B)? 67.5°
© Whatis the size of angle © 7 135¢

n Let's find the circumference of these circles.
@ Acircle with 4 om diameter. 11434=125m
© A circle with 5 cm radius. 3114x5=157mm

Summary
Summarise based on what the

students learnt during the lesson
PIo%
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Unit: Summary of Grade 5 Textbook Page -
Topic 5: Relationship among Quantities p-210

Lesson 5 of 5 _ Actual Lesson 150

Lesson Objective

* To review on making mathematical relationship * Review the domain of relationships among
among quantities. quantities. F 'S

Prior Knowledge
* Finding congruent figures, circumference of circles
and drawing nets of solids
* Calculate the missing angle of geometrical figures

Preparation
» Simple calculators, pie chart

o Fill in the () with a number.

© 36kgis| 75 % of 48 kg.
© 80%of2.5mis[ 2 |m.

©® 35% ‘m\ Kina is 1400 Kina.

I [ ) Relationships among Quantities

e There are 160 books on a shelf.
This graph shows the ratio of each type of books.
How many story, biography and comic books are there?

Each Type of Books

0 (100) Story: 0.4 X 160=64 64 story books
10 Biography: 0.2 X 160432 32 biography books
20 Comic: 0.15 X 160=2 24 comic books
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Lesson Flow

£ @ complete the task.

[T] Introduce the Main Task. (Refer to the Blackboard Plan)

[S] Complete activities@®, @ and ©.

[T] Let the students to represent a certain quantity as a ratio of 100 first.
[S] Calculate the percentage of the weight given?

[S] Find the length in metres.

[S] Work out what the amount should be in kina.

3 @ Complete the task.

[T] Let the students to represent a certain quantity as a ratio of 100 first.
[S] Calculate how many Story books, Biography and Comic books are there.
[IN/ If there is enough time find out how many books are in Others?

Sample Blackboard Plan

Date: Unit: Summary of the Fifth Grade Topic: Relationships among Quantities  Lesson Number: 4  of 5

Main Task: Let's find properties of the o There are 160 books on a shelf.

geometric figures given and calculate ) d Summary
the unknown. This graph shows the ratio of each Summarise based on what the
students learnt during the lesson

Review: Recap main ideas covered in type of books.
the previous unit. 011000

o Fillthe| with a number.
© 36kgis 75 %of48kg.

© 80%of25mis 2 m. comic books are there?

© 35%o0f|4000 Kinais 1400 Kina. 5. pouispest  sdstonyboss
Biegraphy: 0.2x160=32 31 biography books
Comic; 015x160=24 M comnic books

How many story, biography and
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Unit: Summary of Grade 5
Supplementary Topic: Math Adventure

' Textbook Page :
217 to 221

Topic: 1and 2

Introduction to Supplementary Topic
Sub-Unit: Math Adventure is a supplimentary topic for students to explore mathemaics skills and ideas
through strories. Students will travel some places in the world with Prof. Steven and our friends to learn
mathematics ideas from shapes of buildings and global warming issues through world heritage.

Supplementary Topic Objectives

* To apply mathematics knowledge and skills which
were learned to solve problems around us.
* To apply daily life experiences to solve problems.

Topic Objectives 1

T1: To calculate volume using top view and bottom
pictures or shapes.

T1: To find mean with specific conditions from data.

T2: To find unknown number [_] through making
mathematical sentencesusing [ ] to connect
problems.

T3: To learn units for large amount of volume.

T3: To think about how many cubic metre equals 1
km3.

T4: To solve problems using the idea of divisors.

T5: To solve problems by changing fractions to
common denominators.

Topic Objectives 2

T6: To develop interest on how people in the past
represented fractions in old mathematics
documents.

T7:To find areas and volumes of various objects
using drawings.

T8: To solve problems using the relationship
between proportion and the length of
circumference.

T9: To estimate the area of shapes formed by natural
shapes.

T10: To find the change of amount per unit quantity
using the relationship of proportions.

» Copies of enlarged pictures, maps and drawings in
the textbook for each topic.

?

Math Adventure has two parts. Part 1 consists of  apply mathematical skills in real life situations in

Topic 1 to 5 and Part 2 with Topics 6 to 10. Inthe  these interesting places as part of their adventure.

adventure, students will visit world heritage sites in (See maps below)

places likeToky, Italy UK, USA and Egypt. They will
d

At the end of every topic, there
. . . There are phenomena (things) which make us wonder why
are pleCGS Of a pUZZ|e Wthh Wl " they happen on earth. We sometimes think ‘why did they make
i ) this kind of things. What did the ancient people see and think
be obtained by cutting out after ;

about while they were making these things?

All over the world. people are trying to keep valuable
and natural i as ‘World Heri

Now, let’s go on a journey by plane to clear up

mysteries in the world.

answering the given question

correctly.

; Professor Steven
) &) (ragmentd)

o Cathedral from Birds’ Eyes

OWorId Heritage Site — Comparing Height
o Sinking Islands
o Roman Empire Cities with Water Supply

e Pentagon by Fractions

. . (© The Oidest Scroll of Mathematics
EaCh pUZZIe IS a plece Of the key QOAyers Rock the Center of the Earth
for the adventure and will be p Q  yserious e of sones

OWarId Heritage — Comparing Areas of the Lakes

ﬁéo Disappearing Lake from Map

completed at the end of the
adventure where the puzzles will
be placed together to reveal the
key.

% Let's go o the places to fnd the fragments ofthe key ! Q
! 4
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(@ cathedral from Birds’ Eyes )
=

Old city area in Florence,

Italy, is approved as one of the
World Heritage Sites.

The building which can be seen
from anywhere in this city is

St. Maria del Fiore Cathedral.

This Cathedral’s appearance varies differently depending on the position of the
viewer. What kind of shape can we see from the top view?

The most Christian church’s top view is cross-shaped. Appearances of buildings
is dependent upon the viewer’s positions.

Yes, there is a story that the A cylinder also has a circle
number of chimneys is viewed shape from the top view,

as one, but actually there are

but a rectangle from the side

two. view.

I will give you a problem now. If we create a solid which consists of the front view
“ 147 the side view “FH " and the top view “+” using cubic blocks, you can

access the fragment key.
The design of solid is on the next page.

Why did she get the answer
without calculation? Write your
reasoning in your exercise book.

{ Design |
A. Front view B. Side view
5 1 1 1 1 1
3 1 1 1
1 5 1 1 1 3|1 1
1 3 1 1 3 1
1 1 5| 1 1 1 1151 1
C. Top view
5
3
3|15 |1]3
3
5

The numbers in the design We can imagine the shape,

indicate the number of blocks can't we?

used for the corresponding slots. Let's make those shapes.

We did it! | got the answer without
e did it!
calculation!

Well done. So, divide the numbers
of all blocks by the number of
slots with numbers in each A, B,
and C to get the average for one

PRRPY

« Let’s cut out fragments on page 246 and paste on the last page.

slots of each.

Let's go to the next place to find the fragments of the key!

&
{

World Heritage Sites — Comparing Height
g g paring Height )

The Eiffel Tower in Paris, France, was
built in 1889, when the Paris
International exhibition was held. Its

roof top height is about 300 metres.

. | want to go up there one day.

But, Tokyo Tower is a little bit taller.

@ Eiffel Tower

Let’s find out the heights of the following buildings in World Heritage sites. In this
activity, there is a hint to get to another key fragment.

® The Leaning Tower of Pisa in Italy:
It has a lean of 5° towards the south.

© Big Ben in the England

© King Khufu's Pyramid in Egypt

(® The Statue of Liberty in the United States of America
(the height included a part of plinth)

There are 4 sentences below. If the heights of B to E is represented by | |,

write expressions for calculating their heights.

The height of the ‘Eiffel Tower is known.

@ The height which is 1 metre less than the Leaning Tower of Pisa is 0.18 times
of the Eiffel Tower.

@ The height which is 4 times the Statue of Liberty is 72 metres higher than the
Eiffel Tower.

@ The height of Big Ben is 0.72 metre less than the height which is 1.04 times
the Statue of Liberty.

@ If we add the heights of King Khufu's Pyramid and the Leaning Tower of Pisa,
it is twice the height of Big Ben.

If the height of the Leaning Tower of Pisa is D m, the height which is 1 metre
less than[ |mis (] —1) m.

The height which is 0.18 times as high as the Eiffel Tower is expressed as
300X 0.18, therefore, we can make the expression,

[]-1=300x0.18

Using this expression, we can get D

If the height of The Statue of Liberty is D m, the height which is 4 times D is the
same as the answer of the addition between 72 and the height of the Eiffel Tower.
Therefore, we can represent it as follows D X 4=(The height of Eiffel Tower) +72

Likewise, calculate the heights of the
Be *C

oA
Ee *D

4 buildings and in the order of their
heights from tallest, draw lines.
What kind of shapes can we make?

] Ol

« Let’s cut out fragments on page 246 and paste on the last page.

Let's go to the next place to find the fragments of the key! ]
R T




Unit: Summary of Grade 5

Supplement

Textbook Page:
222 to 231

Sinking Islands )

It is said that Global warming leads to the rise in sea level. It is also predicted by

some researchers that the sea level will rise to a maximum of 59 cm in the 21
century. In Maldives, in the Indian Ocean, % of their land has only less than 1m
altitude from the sea level.

It might sink forever if the sea level continuously rises.

The area of the sea on earth is about 361000000 km?.

If we think of the area as a square, the length of one side is about 19000 km.

If we think of the following rectangular prism using this square, what km? of water
is necessary for the sea level to rise by one metre? Let’s calculate it.

A large amount of water is necessary. If the sea level rises by one metre,
most lands of Maldives will sink.

I wonder where this large amount of water comes from. Is it because of Global
Warming? It might be as a result of ice melting in the Arctic Ocean.

So, let's experiment! Let's add water and ice in a glass and check the surface of
the water.

' i ~__ Checkonthe i? Leave the glass

-

surface of water. - untilthe ice melts.
Ice floats on water '
inaglass. p—

o — | =

. Ah, the surface of water has not risen.

In fact, it is said that one of the causes of the rise in the sea level is “Expansion
of the seawater because of Global Warming”

When itis heated...

Another cause of rise in the sea level is “Decrease of glacier”

It means that ice on land melts and it flows into the sea.

Let’s search how much glacier actually melts.

The glacier on Padagonia icy field in Chile and Argentina melts at a faster speed
than any other glacier on the earth.
Itis said that in the past 7 years,

42 km2 of ice is lost every year.

How many 1 m? ice cubes have melted
over the past 7 years?

This is a hint to find a fragment.

A 200 billion or less than 200 billion
B : more than 200 billion and less
than 250 billion or equal to 250 billion
C : more than 250 billion and less : *j
than 300 billion or equal to 300 billion &

« Let’s cut out fragments on page 246 and paste on the last page.

the size of 1 m?

N\

Let's go to the next place to find the fragments of the key!

&
{

There was a country named the Roman Empire

in the Mediterranean area more than 2000 years
ago. This country constructed water bridges
combining roads connecting to various places
with water pipes to send water. One water bridge

of these constructions still exists in France and is Roman aqueduct (France)

approved as a part of World Heritage.
| am surprised that there were
water pipes in such far past!

It is amazing that it was

The length of this Water Bridge
is 275 m, the height is 49 m and
it has 3 levels. The 1* level is

supported by 6 arches, the 2™ by

constructed by piling stones 11 and the 3 by 35.

which enabled water to flow!

I will tell you a hint to find the key fragment. If you design a water bridge with a
length of 24 m, you will find the place of the fragment.

How to design

« The number of arches begins from one in the 1* level and then it increases

gradually as the level goes up.

« The width of the arches in each level is the same size and so the total length
of every level should be the same.

* The width of the arches should be expressed by a whole number with a unit
of “metre”

« The width of the arches in each level is a divisor of 24.

« The shapes of the arches are semicircles and the difference
between the highest point of the

Y i Every starting point Every end point
semicircles in each level and the is exactly the same. / K is exactly the same.

bridge of the next level is 1 m.

/W Z_Yll\m
Draw the design im m
* using a compass. M g\/“\

224 =[]x[]

304

I'm

I'm

You can find a fragment at the number which is an answer of multiplication
between the number of arches in 3 level and the number of arches in 6" levels.

®22 @ 25

& a4 e

« Let’s cut out fragments on page 246 and paste on the last page.

Let's go to the next place to find the fragments of the key!




e Pentagon by Fractions )

The shape of stars is frequently used in the national flags in the world.

The United States, which has “The Statue of Liberty” as a part of World Heritage
also use stars indicating each state in their national flag.

In Japan, Nagasaki city also has stars in their flag.

Peace Statue (Nagasaki city, Japan)

VAV
P

Nagasaki city's flag

The national flag of the USA

There is an interesting way to At first, the numerator (5) indicates

draw a star. Itis é.

> that drawing 5 points divides a

circle equally into 5 sectors.
What? How can we draw stars

by fractions? A circle has 360 degrees, so

360+5=72, we can divide by 72
The denominator and the degrees for each.
numerator indicate the way to

draw it, right?

You have an eye on good
points. | will show you the way

now, so let’s do it together. .

226 =[]x[]

Next, | will explain the meaning of the denominator (2). Decide a starting point
and then draw a line connecting the starting point and a point (end point) locating

2 points after the starting point and line connecting the end point with a point
locating 2 points after the point again, and continue —

1 point
until it reaches the starting point!

Oh, Yes! We can draw a star.

I want to try it by

another fraction. How

about the case of %?
Awesome! If we use % we can
draw a triangle!

% reduces to % We divide a circle to 3 sectors and draw a line one by one, so it

2 points

will surely be a triangle.

So, to find the fragment of the key, we should find it by % which enable us to draw

a “square” The line between the denominator and the numerator is found in the

following diagram. The fragment can be found on the line you drew.

T T T T T T T T T
[J=> 1 2 3 4 5 6 7 8 9

e e 9 0

A=> 1 2 3 4 5 6 7 8 9
L

« Let’s cut out fragments on page 246 and paste on the last page and make the key

completed.

Let's go to the next place o find the fragments of the key!
T S

[—-[1=227

0 The Oldest Scroll of Mathematics )

There are many sites of the ancient Egyptian Royal Dynasty in Egypt. These
huge pyramids are all royal sites.

Pyramids (Egypt)
About 3700 years ago, the scribe Ahmose, who worked under a pharaoh,
recorded the mathematics knowledge of that period on a papyrus paper scroll.

In 1858, an English explorer Alexander Henry Rhind found the scroll and it was
deciphered 20 years later.

The scroll shows questions about various fractions which are written as the sum
of different unit fractions.

For example, you express % as addition of unit fractions as;

1 1
=—+—
A
. So, we need to express % as a sum of different unit fractions.

A unit fraction is a

Put different numbers in|[_|and /\.

w[n

How about putting any number in the blanks.

fraction where the
numerator is 1.

See if it's right or not.

Imagine a circle. How many degrees is %?

. One circle means 360° so dividing it by 3 and two
- 2
pieces of that are 5~ é

- Then, 360+ 3X2=240 so, it is 240°.

240° is 180°+60°, right?

... 180 _1 .. 60 _1
Oh, 180 |s,7360—2.60 'STGO_G'

2_1.1
! L=—1
. | see! The answer is 3=2%%"

This is a quiz to find the key fragment.

You can find the hint to the hiding place

by expressing % as unit fractions.

Let’s study the relationship between fractions and angles. You can calculate the
addition of fractions by the addition of angles after we study fractions by dividing

a circle and the angle.

: 1 1 1 1 1 1 1 1 1
Fracion| 1 | 5 | 5 | 3 |5 |5 | 8|9 |10 12
Angle | 360° | 180° | 120° | 90° 72°

24

.
o
=
o
.
©
n
o

14.4°| 12° | 10° 9° 8°

z o a

The column represents the denominator of

%

50 40

the bigger angle and the row represents the

2, o
5 is 114° so,
| see!

denominator of the smaller angle.

« Let’s cut out a fragment
2 on page 246 and paste on
the last page.

&
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Unit: Summary of Grade 5

Supplementary Topic: Mathematics Adventure

" Textbook Page:
232t0 239

Topic: 7to 10

(@ Ayers Rock the Center of the Earth )

There is a famous rocky mountain called
Ayers Rock in Australia.

How big is it?

| can see how big it is as I'm getting closer.

Itis a huge monolith. It is said that the monolith is 9 km around, 348 m in height,
3.6 km in length and 2.4 m wide.

Let’s consider Ayers Rock to be a trapezoid looked from straight above.

The upper base is 3.6 m and the lower base is 1.7 m as shown below.

The location of the key fragment is shown on the following map. The area of

Ayers Rock seen from straight above defines a number of the horizontal line and
the volume defines a number of the straight lines. (The number of horizontal lines
shows an approximate area of Ayers Rock seen from straight above and the
number of vertical lines shows the approximate volume.) Round off the value of
the volume to three decimal places.

You can find out the location ° 6.1 (Km?)

with these two answers. 2.12

(Km?) 2.13

| see, the point where two lines intersect is the place of the fragment!

But, how can we find the approximate area and volume?

Imagine a figure as shown below.

Oh yeah, joining two of these

shapes together it becomes a
rectangular prism!

Let's go to the next place to find the fragments of the key!
\'-‘\-_/ A

At the Stonehenge in the southern part of the England, there are ruins composed
of a circle of large stones.

This was built about 3600 to 5000 years ago.

The weight of a stone pillar is about 25 tonnes and there is another stone which

weighs 7 tonnes on the top of this.

It seems that these stones were carried from a place about 38 km away from this
place. It is said that it took 600 people and 1 year to carry 1 stone.

If there were 1800 people to carry stones, how many years did it take to carry
120 stones?

1800 people could carry 3 stones in 1 year.

Then, 120+3=40 so, it takes 40 years.

But how did they carry these stones?

Even in modern science it cannot be explained.

306

The key fragment is hidden near this stone circle. You will find the

location when you go half way round the circumference from the

centre of the stone-circle facing North. The stone-circle is 30 m in diameter but in
this quiz let the diameter be 5 cm. Draw a figure then find the answer.

XA
North
xB
XC West East
XD
South

At first we have to find the
center of the stone-circle.

Suppose this length is 30 m,
find the location.

R

« Let’s cut out a fragment on page 245 and paste on the last page.




g World Heritage — Comparing the Areas of the Lakes ) é

Lake Baikal, Russia Lake Malawi, Malawi

Lake Baikal in Russia and Lake Malawi in Africa are both far away from each
other but their shape is similar. This is because the two lakes were made in the
same way.

There are many other lakes in the World Heritage list. Lake Ohrid in
Macedonia and Yellowstone Lake in the United States are famous. Let’s compare

the areas of these lakes.
While Lake Ohrid is 350 km? big, Lake Baikal is 90 times bigger. The area of
Yellowstone Lake is 1.2 % of Lake Malawi, 360 km2.

Lake Ohrid and Yellowstone Lake are approximately the same in area.
The areas of Lake Baikal and Lake Malawi are almost the same.

Let’s calculate their areas.

You can divide the area of
Yellowstone Lake by 0.012 to
find the area of Lake Malawi.

You can calculate the area
of Lake Baikal by using the
area of Lake Ohrid.

Count the squares on the next page to find the approximate areas of Lake Baikal
and Lake Malawi. Compare the calculated value and the counted value of each
lake. Which pair has less difference?

Choose the right pair to get a broken piece of the key (The key fragment is
hidden in the one with the closer area.).

£IN
[
( \
) \
[ |
( I
Vil
{
/ / ‘I
/
/ rd /
> [
~ l
\
|
)
\
— / |
—1 B
Be— AN
A Lake Baikal S
B : Lake Malawi

The side of each square is 20 km for each figure.

. Both lakes look equal.

The incomplete squares are counted as half an area.

To begin with, put & on incomplete squares and o on complete squares.
Then calculate.

We can calculate area of 1 square as 20 X20=400 (km?2).

® ®

« Let’s cut out a fragment on page 245 and paste on the last page.

\

Let's go to the next place to find the fragments of the key!

[-[]=237

Disappearing Lake from Ma
@ isappearing p)J

The Aral Sea is a salt lake that lies

. Kazakhstan
between Kazakhstan and Uzbekistan.
o~ —
Lakeshore
in 1850s
Uzbekistan
in 2003

An abandoned ship that was once at the
bottom of the lake.

This lake used to have a water volume of 1090 km? containing 10 g salt per litre in
1960. However, the water volume has been reducing because of the

constructions of canals for agricultural water supply.

Consequently, the amount of salt per litre has been increasing. In short, the salt
water is more concentrated. In 1989, the lake separated into the South Aral Sea
and the North Aral Sea and in 2003, the total volume of water in the two lakes
decreased to 109 km?. Even at the locations of low salt concentration in the South
Aral Sea it contains 80 g of salt per litre.

1960 1996
North

Aral Sea

Eastern
Sea

=)

Western Sea

What is the percentage of the You can apply the knowledge of
volume of water in 2003 compared proportion to find the answer.

to the volume of water in 1960?

The chart below shows how the salt concentration has increased since 1987.
Study when (from what year to what year) the salt concentration became equal to

that of the sea and you can find the key fragment.

. How many grams of salt does the sea water contain?

Itis 35 g per litre in average.

The Change in the Concentration of Salt in Aral Sea

Year 1987 | 1988 | 1989 2003

The salt per litre (g) 27 ? ? 80

Suppose that the concentration of salt increases at the constant rate every year
from 1987 to 2003...

The amount of salt per litre in 1987 is 27 g per 1 L and the salt per 1 L in 2003 is

80 g per 1 L. So, there is an increase of 53 g in 16 years.

1987 1988
Year [ I

Salt per L ‘
27

There are four jars with the key fragment inside. The final key fragment is in the
jar made in the same year as the salt concentration was 35 g per litre.

LK XK

A 1989 B 1992 C 1995 D 1997

« Let’s cut out a fragment on page 245 and paste on the last page and make the
key completed.

\

Let's go to the next place to find the fragments of the key!
S
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Unit: Summary of Grade 5 Textbook Page:

Supplementary Topic: Mathematics Adventure  Keysand Math Extras

oo At the end of the Adventure Part 1, there will be 5

gur friends sincersh) b purple pieces of the puzzle that should be

': collected after answering the given questions

correctly.

When each pieces of the puzzle are combined

together, they will reveal the key of friendship.

_ Having this key indicates that the students can
ngmealo ~ A \ utilise the necessary knowledge and skills learned

to move onto Adventure Part 2.

Value of Toral Shell Money (Tabu)
Papua New Guinea had the practice of buying and selling using their own traditional money

before the introduction of Kina and Toea in 1975. Different province and regions in Papua New
Guinea have their own way of paying for goods, we call Barter system. When there is need for
payments such as bride price ceremony or compensation, the people pay using the goods they
produce or raised or pay with the traditional money they have. The Rabaul people use Tabu or
shell money as shown in the picture. During a ceremony, rings of Tabu are displayed. The value of
Tabu is 10 toea for 12 tabu beads per stick. One arm span is 5 kina. In a bundled ring Tabushell,
there are 40 rings with a diameter of 80 cm. If 70 cm of tabu (one arm length) is 5 kina, what is
the total value of this bundle ring?

228 =[x []

At the end of the Adventure Part 2, there will be 5
maroon pieces of the puzzle that should be
collected after answering the given questions
correctly.

When each pieces of the puzzle are combined
together, they will reveal the key of reliability.

k ; Having this key indicates that the students can
yiegalthe ISy A utilise the necessary knowledge and skills learned

of reliability! What kinds of problems
can we challenge

atgade 6l / § to advance onto the next grade level and apply
e 441 them in their daily lives.

‘You must not tell a lie
at anytime!

Area of Lake Kutubu

Papua New Guinea has many lakes. The two largest lakes are Lake Murray and Lake Kutubu.
Lake Kutubu is famous because of its location which is near to the Kutubu Oil Project, in the
Southern Highlands Province. The water is clear and the lake reaches a depth of 70 m (230 feet)
and is about 800 m above sea level.

The picture shows the map
of Lake Kutubu. For each
square grid, the area is

10 km®. Find the total area
of the Lake using the
method of calculating the
approximate area learned
in this grade.
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Let's have fun with Math Game for improving Math Skills

Some interesting games are introduced in the Teacher's Manual for improving
students mathematics thinking skills. Teachers are encouraged to facilitate these
games during lesson time, recess, lunch and after lessons. Two (2) games, materials
and answers are introduced page 309 to 313. The first game is an example of
addition, subtraction and multiplication in a number card game to improve students'

mental calculation skills. The second game is square calculations.

Math game 1

Let’s Play 'Number Card Game'
Objective: Students will be able to do mental calculations of addition (up to 9 + 9),
subtraction(up to 18 — 9), and the multiplication(up to 9 X 9).

When to play
It is very effective if you play the game 5 minutes at the beginning of every lesson.

How to play

1. Addition

Teacher gives the students a number to be
added. Teacher shows different number
cards and the students do mental
calculation to add the number mentioned
to the number shown as quickly as
possible.

Addition game!
Please add 5to a
shown number card!

Teacher!!
My answer is
11"

Example:

Teacher: "Please add 5 to the shown
number card". Show a number

card (3).

Students: "8"

Teacher: Show a number card (6).

Teacher can play
subtraction and
multiplication too

Students: "11"

2. Subtraction

Teacher gives the students a number to be
subtracted from. Teacher shows different
number cards and the students do mental
calculation to subtract the number
mentioned to the number shown as quickly
as possible.

Example:

Teacher: "Please subtract the number
shown on the card from 15".

Teacher: Show a number card (8).

Students: "7"

Teacher: Show a number card (6).

Students: "9"

3. Multiplication
Teacher gives the students a
number to be multiplied. Teacher
shows different number cards and
the students do mental calculation
to multiply the number given by
the teacher with the number in the
card and answer as quickly as
possible.

Example:

Teacher: "Please multiply 3 to the
shown number card".

Teacher: Show a number card (8).

Students: "24"

Teacher: Show a number card (5)

Students: "15"

S

309













| —o—

((\e?'

wot &

Let’s enjoy SQUARE CALCULATION!!!

Background

We, the Japanese volunteer teachers have taught mathematics at selected schools for more than 10 years. We
observed that PNG students’ mathematical ability is poor because they don’'t understand the basic calculation.
Therefore we introduced a SIMPLE and HELPFUL Activity. In fact, the activity was adopted in 2010 by the
neighboring country, Vanuatu. Since then calculation ability of students in Vanuatu has improved steadily. Besides
we have already confirmed the great impact of the activity at the selected schools in PNG as well. We have

assurance that the activity will improve students’ mathematical ability dramatically.

Objectives of Square Calculation
By using Square Calculation students from Grade 3 to 8 will

Operation sign

1. improve calculation on speed and accuracy. Question numbers

indicates the way to

2. improve their concentration. are given in the first

calculate.

3. form habit of re-check after they finished their work. row

X 24 |1

Al

1| |Answer

What is Square Calculation?
This activity is named Square Calculation after its shape. In a

square there is a given operation sign (+, — or x), guestion
numbers written in the first row and first column at random and

—

1
141l | Ared

2/

answer space for students to fill. Division sign (+) cannot be used in

Question numbers are
given in the first column

this activity because remainders appear many times.

Multiplication Addition Subtraction
Multiply the left numbers by the | Add the above numbers to the left | Subtract the above numbers from
above numbers. numbers. the left numbers.
x|a4|[5|1|7]|09 +|4[5|1|7]|9 -13(2|8(9]|10
8 |32|40 | 8|56 72 8ln2|mn|ol5]17 18|15 |(16|10| 9| 8
218 |10]|2]|14]18 2 6|7 |3]|9]|1 M|ls|o|3]|]2]1
3122|153 |21]|27 3 7|84 10] 12 15172137 |6 ]| 5
7 |28|35]| 7 |49] 63 71 |12|8|14] 16 2077 |18 12| 11 | 10
4 |16|20)| 4 |28]|36 418 |9 |5|n]|13 16|13 |14| 8|7 | 6

Note: Write numbers from 11 to 20

in the first column.

*Note: Students should calculate from left to right and row by row without missing a space in Answer area.

How to use Square Calculation
(A) During activity
Teacher should;

1. select a size of square (5x5, 7x7 or 10x10)" and then write down the square on the blackboard.
2. give the operation sign (+, — or x) and numbers from 1 to 10 at random in the first row and column.™
3. set a time for the activity.™

313
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4. allow the students to work within the set time.
5. give their timing when students have completed the square sheet before the time.

6. stop the students when the time is up.

*1, *3: Refer to the next page “Square Calculation options’

*2: Only in subtraction choose numbers in the first column from 11 to 20; otherwise, negative answers will
appear.
Students should;
1. draw a square grid unless teachers prepare activity sheets

copy the operation sign and numbers written in the first column and the first row.
write each answer from left to right and row by row without missing a space.
raise their hands and write their timing given by the teacher when they have finished.

o~ 0N

recheck their own answers until time is up.

(B) During correction
Teacher should;

1. allow the students to exchange their activity sheet with neighbors.
2. allow students to read out their answers with questions.

3. read answers on the blackboard as you write.

Students should;

1. mark their friend’s answers by putting +/ on a correct answer

Time 0:47 Score 22/25

X

or o on a wrong answer and a blank square.

2. write their score on the activity sheet.

(C) During recording
Teacher should;

1. collect their activity sheets.

SN @[N]

LIRKK|>
]
A}

ORIRNNB|

<
R
LRRRK|®

2. record children’s score into recording sheet at least once a week.

Example of correction

Note: Bad examples when the teacher writes question numbers on the blackboard

Don't use same numbers in the first | Don't Use numbers over 10 in the | Don’t Use numbers from 1 to 10 in

column or row. first column or row in addition or | the first column in Subtraction.
multiplication.
X45®®9 s@@zg —l2|3|5]|7]9
Ol FaNE I’ x ; 95
2| 1
ARV 2 [N A £
v @ ‘\\ 4 o (\\ /
® K N M
T 7N AR : N
A1 NN B 7'\ I\B N,
4 Q// \\) A/ NN 7 \\
" EZ \s/|
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Note: Bad examples when students write answers on their activity sheets.

Don't miss a space. Don'’t calculate from top to bottom.
Nz (O Ay LA
1 2\\§\ s s 12 N NA /]
3 | < > 3]s 15)»12/
. 7N
5 10//2}/,2}\3\0 5 10/45/ \\\

2 |40 s | 2Nk 2 | %4 N
Square Calculation options Size Time limit
1. Size of a square (5x5, 7x7, 10x10). 5x5 1-2 min
2. Settime as shown in the table on the right. 7%7 2.4 min

10x10 5 min

Sample teaching plan
Teaching plan below is just sample. Teacher can arrange the size, operation sign and time limit depending on
students’ understanding. But we highly recommend that teacher should choose the smaller size 5x5 and longer

time limit 2 min at first and should continue to give the activity with the same operation sign every day through

each term.

Sample teaching plan for Grade 3

Term1 Term 2 Term3 Term4
Size 5x5 5x5 5x5 5x5
Operation Addition Subtraction Multiplication Multiplication
Time limit 2 min 2 min 2 min 1 min
Sample teaching plan for Grade 6
Term1 Term 2 Term3 Term4
Size 5x5 5x5 5x5 7x7
Operation Multiplication Multiplication Subtraction Addition
Time limit 2 min 1 min 2 min 3 min

For your information

Prepared by JICA Volunteers, Mathematics Teachers.

S
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SQUARE CALCULATION SHEETS (Answer area: 5 X 5)

Name: Name: Name:

Class: Date: Class: Date: / Class: Date:

Time: Score: / Time: : Score: / Time: Score:
Name: Name: Name:

Class: Date: Class: Date: [/ Class: Date:

Time: Score: / Time: : Score: / Time: Score:
Name: Name: Name:

Class: Date: Class: Date: / Class: Date:

Time: Score: / Time: : Score: / Time: Score:
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Z Mathematics Grade 5 Teacher’s Manual Development Committees .

The Mathematics Teacher’s Manual was developed by Curriculum Development Division (CDD),
Department of Education in partnership with Japan International Cooperation Agency (JICA) through the
Project for Improving the Quality of Mathematics and Science Education (QUIS-ME Project). The following
stakeholders have contributed to manage, write, validate and make quality assurance for developing quality
Textbooks and Teacher’s Manuals for students and teachers of Papua New Guinea.

Joint Coordinating Committee members for QUIS-ME Project

Dr. Uke Kombra, Secretary for Education - Chairperson, Mr. Walipe Wingi, Deputy Secretary - Deputy Chairperson, Mr. Baran
Sori, Mr. Samson Wangihomie, Mr. Titus Romano Hatagen, Mr. Godfrey Yerua, Mrs. Annemarie Kona, Mr. Camilus Kanau, Mr.
Joseph Moide, Mr. Peter Kants, Late Mr. Maxton Essy, Mr. Steven Tandale, Ms. Hatsie Mirou, Mr. Paul Ainui, Mr. Packiam
Arulappan, Mr. Allen Jim, Mr. Nopa Raki, Mr. Gandhi Lavaki, Mr. John Kakas, Mrs. Philippa Darius, Mr. Alex Magun, Ms. Mary
Norrie, Mr. James Namari, Ms. Kila Tau, Mr. Moses Hatagen Koran, Ms. Colette Modagai, Ms. Dorothy Marang, Mr. Dan
Lyanda, Representatives from Embassy of Japan and JICA PNG Office, Mr. Akinori Ito, MPS, Mr. Chiko Yamaoka and other
Project Experts

Steering Committee members for QUIS-ME Project

Mrs. Annemarie Kona, First Assistant Secretary - Chairperson, Mr. Steven Tandale - Assistant Secretary, CDD - Deputy,
Chairperson, Ms. Hatsie Mirou, Mr. Paul Ainui, Mr. Gandhi Lavaki, Mr. John Kakas, Mrs. Philippa Darius, Mr. Alex Magun, Ms.
Mary Norrie, Mr. James Namari, Ms. Kila Tau, Mr. Moses Hatagen Koran, Ms. Mary Phillips, Mr. Nopa Raki, Mr. Geoff Gibaru,
Ms. Jean Taviri, Mr. Glen Benny, Mr. Akinori Ito, MPS, Mr. Chiko Yamaoka, Mr. Satoshi Kusaka, Mr. Ryuichi Sugiyama, Mr.
Kenichi Jibutsu, Ms. Masako Tsuzuki, Dr. Kotaro Kijima and Representatives from Textbook writers and JICA PNG Office

Curriculum Panel

Mr. Steven Tandale, Assistant Secretary - Chairperson, Mr. Gandhi Lavaki, Mr. John Kakas, Mrs. Philippa Darius, Mr. Anda
Apule, Mr. Alex Magun, Ms. Mary Norrie, Mr. Gilbert lkupu, Mr. John Wek, Ms. Betty Bannah, Ms. Mirou Avosa, Mr. Rupuna
Pikita and Ms. Clemencia Dimain

Editorial & Contents Supervisors
Prof / Dr. Masami Isoda, Mr. Satoshi Kusaka, Ms. Kyoko Kobayashi, Mr. Katsuaki Serizawa and Mr. Akinori Ito, MPS,
Prof. Hiroki Ishizaka, Prof. Yoichi Maeda and Prof. Takeshi Sakai and Ms. Mary Norrie

Writers & Proofreaders (Curriculum Officers & Textbook writers - Math working group)
Ms. Mary Norrie - Math Working Group Leader, Mr. James Namari, Ms. Kila Tau, Mr. Anda Apule, Ms. Hilda Tapungu,
Ms. lleen Palan, Mr. Armstrong Rupa, Mr. Gibson Jack, Ms. Pisah Thomas and Ms. Michelle Pala

Chief Proofreader, lllustrators, Photos & Desktop Publishing

Ms. Clemencia Dimain (Chief Proofreader), Mr. Micheal John (lllustrator), Mr. David Gerega, Mr. Vitus Witnes (Graphic
designers), Mr. Armstrong Rupa, Mr. Gibson Jack, Mr. Satoshi Kusaka, Ms. Yoshiko Osawa and Ms. Michiyo Ueda
(Desktop Publishing), Mr. Chiko Yamaoka (Photographer) and Gakko Tosho Co.,Ltd. (Photos and illustrations)

Validation Team (Math working group & Teachers from pilot schools)
Mr. James Namari, Ms. Kila Tau, Mr. Armstrong Rupa, Ms. lleen Palan, Ms. Michelle Pala, Ms. Serah Robinson, Ms.
Martha Dimsok, Mrs Anne Afaisa, Mrs. Magret Itoro, Mrs. Josephine Upas and Mr. Ricky Babona.

Cooperation

Japan International Cooperation Agency (JICA), Department of National Planning & Monitoring (DNPM), Bank of
PNG, Centre for Research on International Cooperation in Education Development (CRICED) - University of Tsukuba,
Naruto University of Education, Gakko Tosho Co.,Ltd., Gaire Primary School, lobuna Kouba Primary School, Koki
Primary School, Koiari Park Primary School, St. Therese Primary School, Sogeri Primary School and Tubuseria
Primary School, South Pacific Post Ltd, QUIS-ME Project Staff; Ms. Rose Leveni, Mr. Samuel Masa, Ms. Angela Koso,
Mr. Robert Silovo, Mr. Benstead Talania and Mr. Pascarl Sury
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