08/11/2021

SEAMEO School Network Program provided by CRICED-University of Tsukuba

Mathematics Education to Develop Students Agency:
The Case of Fractions

Teaching Mathematics to Develop Mathematical Thinking as Higher Order Thinking:
How do you teach? Why? Il

Lesson 4: Fraction as Number

Prof/PhD., University of Tsukuba, )

Withsupportof: Nguyen Chi Thanh, Assoc. Prof/Phd. Vietnam National University-University of Education, Hanai, Vietnam
Withparticipationof: M. Laura Lopez Zarate, Colombia
Ms. Mei Nakada, Japan }\ .

Linisrastyof Tkl

Mr. Diego Solis, Costa Rica

Chapter 4: When does Fraction become Number?

Number systees is the st with mathematical structures such as the relationship of
equivalence, gresterless (addition and

fraction nm is an element of rational numbers, if b and m are integers and me 0, Ifn or
= ave ivational or comples. it becomes a pare of a larger number set

In school mathematics, when we extend numbers we usually discuss

exsstence necessity significance, equivalence larger/amaller. and four arithmetic
operations. If fraction is completely learned, we can recognize the fractian s a part of
number set: It is 2
In other words, fra

ion i not the namber ntil it has been fully completed.

On this context, every teacher should know that the dividing fraction is not the number.
1t represents the part whole relationship actions on the object such a8 balf of a Pizza
Quantity fraction can be arsanged on the number line for quantity as well as other
‘numbers such as decimal numbers. Dividing fraction usually begins from the whole and
it is not easy to represent on the number Line as long a3 what is the whole which we
discussed on Chapter 1.

and the quarter, two quarters, and three quarters. It s
the racadu %o oot the haf s e emtsio. e the pague AMding activisy
dividing fraction is usually missing 2, because it cannot be represented by the folding

procedure into half

Page 26.a

~Eaunalent Ractions o o s e b i Bt b ok

s the equivalent fraction of & At the lawer grade, the dividing X
ction which represented by paper folding activity is learned for knowing the half and

the auartar, two quartay, and thres quarter. Tt is necassary serivity for knowing the . ;
—
prossdur 0 get the half e tho quarter. Howerer, the paper fking aceviy for r
dividing frastion is wsually missing 2, bocause i cannot ba xopressntad by the folding _ . .
prosedure into half = N
[ S S
s sh the Figure 3u in Chapter 2, et

equally parts. On this basis, we can draw the dalgrmnfm\wvr]lms which shows the. :
squivalones (Figure 5)

Flsase note, the number line includes more than 1 on Figure 5 like a ray. Ifit i
vepresented by & segment between 0 and 1. 1t 18 Just & repressaration of dividing fractson .t
which show a part-whale relationship. As diseussed in Chapter 2, operational fraction is
majored by a unst fractian (romaining part) and the mumber of unit fracticn is a ]

numerator and thus, it can bé extended mers than 1. Quantiry fractian fanctions to

shor what is 1 unit-quantiry, -

an a part of
Bumber.

raction as Quotic

Fraction is relatod with the dividing activicy which includes both meanings of quotative
and dividing fraction on situations (see Chapter 21 In both situations, fraction
represents the value of division such as 1 =3 =2, We call it frantion as quotient. From
this definition, fraction connected with a mumber as well as the whols mumber (Se

I figure 6 nd 6b) because answer of division should be a pumber on the perspective of _
u i
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(:imwwnmw 243 1s OBB... 50 this canot be expressed exactly a4 & docieal rumber
because thare is 1o end
€ The Qustints of Dvions md Fractons. »
Bl oo we dide 28 of mik smore 3 When 21 is dhided sauaty among 3 studants, how many iters
students equally. how many liters will each student receive? does each studert receive? L o
2 &) Calor i the portion for one
() Enter the numbers from 1 to Sinthe  shdlcaculate the snswers. husnay
* + P * 2+ B How many lers s on porton?
&
(2 Divide the above equations into 3 groups based on the answers 7
ok be erpreases anmccy e o docome number
) Answers that are whole numbers.
B Answers that are sxpressed exactly as decimal numbers.
€ Answors that are not exprossed exactly as decimal numbers.
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2 What is the length of one section?

Ir4=
e
5 i e
- >

T wmsust for ovm st whan 11 is drided o 3 el parts i o™ S p 5
e
The amaun for one stdent whan 21, is drided 103 sl pirts t =
243m -
£ (7] The quotient of a division problem in which a whale num~

ber is divided by another whole
2| How many metars is the length of sach section whan » 3m string

A U i ih number can be expressed as a fraction

1) Wirite an equation. b

SV —

5 v rvcnety a1 8 bracton
0o
Express the quotients in these problems as fractions.
D 148 2 s+ 3 4+ @ 9+1
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e seen as the expression of division such as § = 1+ 3. If fraction is given by the
division, the

because it is not the mysterious property only anpem.x on the fraction. In any

arithmetic operations, it has W

recognized an the bases of the fraction s quotient, a four operations complete Fe

properties of equivalence on their expressions

fraction is also

0 itis 1

Questions for professional developement 4

QUB. Levs find the equivalent properties of addition and subtraction operations
Gakkotosho Grado 1

(Gakkotosho Grade 1, pps2:83, pp92-99, 2005: ppo-97, pp106+107, 2011

{ Gakkotosho Grade vol 2 .62,
Q20 Lot find the same peosuct in the multiplication tabl
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Q19. In Chapter 2, Q11 there are two meanings of dividing activity. Which activity can
you see on the figure 6a and b and explain why,
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