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Chapter 7. Muttiplication and Division of Fraction (2)

The reasoning for ratio and proportion is
already begun from the multiplication at
the second grade. Proportional number lines
and Rules of three on the table are the
representation of the proportionality:
Children should study them before learning

Muttiplicative.
ratio and proportion for multiplication and Property
division of fraction by and for themselves by (times “bar")

using what they already learned.

Rules of Multiplication and Division

Rules of Multiplication and Rules of Division which appears the comparison of
expressions for multiplication and division can be seen as the representation of the
jproportionality. Both rules are also useful for the extension of multiplication and
division into decimals and fractions from the whole number.
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The followings are the samples of the rules of multiplication and division:

1) Let’s find the rules of division.
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Gakkotosho G4, vol. 1. pp21 24 (2011)
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2) Let's find the rules of multiplication: Lot's compre two mtsematical ssatences o find rkes

abanit multilication.

© wOx6=240 © 80%3=280

80x 3 =240 ox6=260

© 40 % 6=240 O 80x6 =480
. 18 )

80X 6 = 480 40X 6 =260

© W0x 6 =20 D 40X 12 =480

0% 6 =220

citw e

Gakkotosho G4. vol.1. p89 (2011)

3) Let's explain those rules by using four number table for the Rule of three
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4) Rules of multiplication are casier ways to find the answer of multiplication of Exercis on divid ctions
fractions, Let's compare the following two approaches and explain how to use the rule of 1) Let's find the answer of the following task by the proportional number line, rule of
multiplication below (see page 49). three. rule of division. and area diagram.
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2) Explain the following approaches to obtain the answers.
) Rule of Division ) Proportional Number Line
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© Area Disgram o h

3) Let's compare the three approaches. Which approach uses the unit fraction for
changing the measurement seale? Which approach directly shows the way for the
multiplication of inverse fraction? Which approach has the possibility to produce the
wrong answer 27
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Number and its exte

Various Meanings of Fraction » GistoncoondNocestlty)
Problematic caused by Dividing Fraction for Algebraic construction of
Missing of the whole, difficulty of equally dividing, a pair of numbers, and less than one he nur tem)

> Comparejand Equivalence:
> Establish Four Arithmeticoperations

Diving fraction is discussed as actions of equally dividing. It is good for learning the
half and quarter. However, dividing into three, five, seven,.... we have to use the tools
for equally dividing such as a set of parallel lines with the same distance.

Dividing fraction enhances the shading activity with counting numbers of numerator
and denominators. Then, Dividing fraction produces the source of various
misconceptions because there is no discussion of whole, and it s  pair of numbers
not the number tselL. It kindof ordered palr of rumbers. For seein i 25 3 umber,
we have to discuss

Halves of square and circe can

o simiar square and crce.

Dividing fractions can not compare if the whole s not the same. To compare, we have
to fix the whole and add the information of quantity or denomination: Then, it is
Quantity Fraction.

Dividing fraction can not extend more than one without fixing the whole because itis
a part-whole model.

rea model and shading model are usuallyused asfor explaning procedures of
k thes

operations by teachers however many t and missing | ¢ §

to notice necessary ideas. It suppurtssmden(s unders(andmgof procedure B T

momentary however we are not sure these P ; T L
operations by and for themselves. I —

Task sequence by using what already learned and Progressive renovation |,
i 1 Number

of the Meanings of Fractions Fraction as Quotient (Ans. of Division) .

for Students Agency: learned how to learn 1

Multiplication Quantities Ratio  Fraction as Ratio ¥

Partitive Division Situations  Division of

(how many To find Ijaw many candies for Different
children) each child .
Quantities |,
X iding Fraction
(how many (Part-Whole relationship,

UMY Sl Equally dividing a wholebutit
. is action and not the number)
child)

Quotative Division Division of

Situations Same

To find how many children -
s Y Quantities

_Ajijeuoiziodos

Operational Fraction
(Based on Unit Fraction: Scaling

number line by the unit fraction,
Distance divided by time _ NUASUCLIEID)
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Various Meanings of Fraction:
Beyond Dividing Fraction

Operational Fraction, Fraction as Quotient (Value of Division), "_::"::‘;:':::z
Fraction as Ratio

and mossured ¥ wih 8 1m k.
]

Dividing Fraction is based on Partitive Division.

o
Partitive Division: Quatative Divisio -
Lk

12 candies are divided by 4 12 candies are distributed by 4 ]
children, equally. How many candies for one child. How many s ——
candies one child can receive? children ean recsive candies?: et o)

e S
Ans. 3 candies for one child- Ans. 3 persans: - 3

Campars aach pit with the samsiniog put

Operational Fraction is based on Quotative Division.
> Operational Fraction enhance Unit Fraction.

> Unit Fraction is necessary for Improper Fraction and Mixed Fraction.
> Unit Fraction is necessary for considering Equivalent Fraction.
Fraction is the Value of Division which is called Fraction as Quotient.
Fraction as Quotient is necessary to recognize fraction as number.
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Various Representations or Models for Fraction Number and its extension

Proportionality is a key for understanding » Bxistence and Necessity
.y . LT (In Math, verification of well defined for
multiplication and division. delimiting as for Algebraic construction of

Let’s Develop Students who Draw Diagram by and |58

> Compare and Equivalence
for Themselves > Establish Four Arithmetic operations
Proportional number line with Tape Diagram is the tool for students

who develop multiplication and division by and for themselves if they
are able to draw.

Proportional number line makes visible Rule of Three on Table.

Proportionality is also represented by relationship between the
expressions of multiplication and division.

1243=4 2743=4

4 +3m3

To show proportionality on the proportional number line, the rule of
three and the relationship between expressions, arrows are necessary!

Isoda&Olfos (2021)

Area diagram is also useful if it is drawn with quantity or denomination.
If not, it provide the source for misconceptions based on dividing
fraction such as which part is the whole? I

The textbook used in this course must be
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