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2 FATTE 28d 187]9 33hd 187]o] A AAsta e, 299 55g WA Axse A2 gE o
2t} B daA| gt 5eko] olo] HEE [0%to] AAFTHE HolM o] 2 welt) whHe| W= wakM= 33hd 1817]
o 2e-5t -9t 0] AR FAAES ALF Fo [0S A 18}i Aok 53] (29 M-2]A &
A F A%el, *JﬂiEJ A WFHAE FaE FrF RA EAR Y 2L F A ¢ FAS g A7
o ‘10x10, 100X 10, 13x 10’2} Zo] FalE F7F 109 FALS WA dFated FAstL e 7o) &
gt olge A& AT ofFd o' X(RA) T X (ZHH) Y FAlo] ‘X (F)x109] ALts wgoR
e AL S A AEdE b 8o @ Aotk
A7EEE 2A WA A7VEE AA WA
@D wopiconon Toble or 10 gom
T —— © CO00000000 — © O Whatis13 x 107
g S ;‘E E §§ ]xm ]0 ogxlo eg
o —m———:
e e — T 100 x 10 = moo 13 x 10 = 130

0% 39d 1817] WA

"% What Are the Patterns in Muitiples of J

Use patterns to find the product.

[ 105 Facts i
E. 0x10-0 & 5x10=50 | + Write the factor you are multiplying by 10.
Vi MOSIOISS 6% 10 560 + Write a zero to the right of that factor.
2% 10=% 7x10=70 A multiple of 10 will always have a 0
3% 10=30 8x 10=80 in the ones place.

4% 10=40 9x10=%0
: 10 X 10=100
10x10=¢

(22 -2 Avtz=e} o2 maA el 102 24
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F A ool 2 o wAl ARPS dubslslal FAsety] s <109 A okt 109]
FAEe] ol tigk olalzh dasteh J7bEs 5A wAkAE [ M-3J9 2] 7510 200, 549 < 3000’
SR, S (FA)e] EEE wrh 2 o FAS Awa: AN 109 AFAFY FAPEL AL
Gato] Awstal lrk. A AW A wIpAs} AR ABIREE ARSte] 10, 100, 10009] w41 AaE
715HA rEsh Adste] AAEEIL itk F <1009 A37E 89 Aglghe] dFow T ) olFate] we| A
g7F Han, x1000°e] A7k 89 ABIgS A% o Al A olFAlA Hel At "o AL AW v
53hd 13t7] Wb EF 109 ABAFe] w4e AGAA HHeR Amsta gon, waks 9 09 get

=

Eolﬂ_\LL

Axzke] 09 Ao BAZ WS Fof FAGEE st o}k 928 109 AFAFE AFS yehhe o

o] &9 (ones, tens, hundreds 5)& ©]-&3lo] 3k 9ol S EZL TE gt 2% nIA oAM= o}

2] Qe @44 5@ 2 AR o)Fo ARAE RS AHEete] AAS RETE Aotk F 7

BT FekE 9 09 MEE Blste {4 Aol o]gdke WS FHACE Axsta gt B 4 gl
A7FEZ 5A WIA n| == 58hd 18F7] w3hA

© Whatis 500 x 1007

W une way Another Way
% 100,
% 100 e— ¢ Multiply 32 by 1; 10; 100; 1,000 and 10,000. Write each power of 10 using exponent,
» 100% 100:=20.000 32 X 1=320nes=32 2 x1=32x100=32
32 X 10=32tens = 320 32 x10=32X%10' =320
hundreds = 3,200 32 X 100 =32 X 10¢
= 32 thousands = 32,000 32 X 1,000 =32 X 10°

00 = 32 ten thousands = 320,000 | 32 X 10,000 =32 x 10* 320,000

500 x 100 = 50 000
Hundred
Thousands Thwsunds
8 8
Shortcut rule: Shortcut rule:

{ :
8 x 100 8—To o Count the number of zeros in the power Look at the exponent for the power of 1|

of 10. Annex that number of zeros to the Annex that number of zeros to the other

Thousands Hundreds [IGIREOfeS 50,320,000 pounds of garbage are 50,320,000 pounds of garbage are
produced. produced.

8 [ | I I [ T8 || otherfactortofind the product. factor to find the product.
8x1000 | | [ s—t"0 [o] o
(38 N-3] 47tz=2et 0|5 WMol 102 HEMES &4

2. X(EA) ALY A=

A A ARSI ARSI He F2 ol BE REFe F& TFald Al ofde 2
o & Adbels WHotHAAE, 2011, AA 109 ARAFE #& AWV 2 A2z W B
Aes BEe 74 deke] aadAels ofg A AwsheA Avrgh o7]dA: olF wEoR do] X (%
)9 AL ol B AN A AuR AT

WA (Rl Agor AREE shde @53 R, msto] 38hd 2817], A7hERE: 43hd 1870t}
AR SRt FEG ek Qe AL AQS FA AR AL X (RS ARFE A7I9h ol @
3 9B wae Fehe £E @ A $AA F A £ 3gee gl A9 WA Aretn ger,
AZMERZ WA A% g U < (FA oldel x100] WA Atk Aok ek Al adhd
EEOC(EAE) Y B4 AR AHo] X (BA)E ARgons 4 AL Ade] waHon Adagrn @
S odrk ook e wE maAe x(RA)e AR AlE (F A )< (@ A §) §ol Febe 47t @
Al =l FAE sheraly] Aol [ M-4lelA 4209 Akt Erh2 dugle] 20 x 49 FdaA A5
o] £AM mdz Augor AYsid ARNAS LA AHgstel FAsiale] ANt ek FA4
T AERE Ao] BT WAYHE AR FaAAE o Fo 55 528 P @ v av
A SR A 43hd 1879 o) ol F A f olge] AAS FA ARNNE duHA] AvE 5
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B, Siveel X (P ARE 20X 30, 14X 203 2] %611115 F7hF AR 2 FAIA A A
= Ao watel, the A A7k WA 53031 ol (3 A F)x (EADANA AF] (F A ) (2
Moz ARshe 2xe wolth 53 AL waE (4 A4 ¢>x<aﬂ o274 F4stn gk, oA
FAAE 5B AU S T A S A AR SR BgsE A FaAE 5o Asisel duglel X (%
Sl ARG X (B)X1002 ol AE & Qs A2 Sds ANT 5 o,

S 3-2 w3} A] dE 3 WA
2@ sasrorenc ()"
5X 30 tEOLHTE ;
B 20308 o9 A=A ok HOMALEL &S, 5><;

(20x3) 03 (20 3) (20¢3) (203 (20 x 3] (20¢.3) (203 (20 3] (203 et ! I H -
;534 iy “

* 20X 32 dntelrka? 5%30=5x (3% [0) E -

=(5%x3)% 10 (5%3)x10= 150

© 20X 302 20X 39 2 wjgl7HR?

R o xs0osms, 5X3X 10CHLBL, | =
5x3= 157, I58°10T4HENS, 553 15 219 150
BRI (50k%B. 5X3L, ’\ et
10 #1 BEEEE>TLLHBNBN,

© 12x300FHEDOLAMEEDHALEL £,

@ 12%30=12%3% 10
@&

@/
m

1223 36 219 360
Y %30

= X 10

= sar M crrcebiLrnoREELT,
Vo AT ENBHEE TR,

A7FEE 4A WA n| = 3-2 WA
© whatis 3 x 207

=
,&, How can you find the product of 4 x 207 e
! g g g 3% 20 ~ Remembar the 10s fochs ™

=3x10x2 /paumn.mwmpmawo\
=30x2 20 20 20 20 [ of @ number and 10. The product
G . o \
3x10=30 30 x 2= 60 60», LYY b :»‘;“IZAS,'.“.';?.ET.& /
- . 0 20 40 60 80 “eft of the zero. g

© Whotis x 207 —

1

A o =20 You know how to use an open number line
Vo0 = 00 2% Xz b o oy
=110 x 2 You can use i i
_ _ properties to explain a rule
T x10="0 0% 2:=220 =220 for finding a product when one factor is a
multiple of 10.
% ° ° X 10 & 1 x 20
0o =11x2x10

=22x10 AT A

NMx2=22 22 x 10 = 220 v
(=220 | One Way Another Way

I You can use the Associative You can use the Distributive Property
Property of Multiplication to decompose a factor.

to group the factors.
4X20=(2+2) X 20

4X20=4%(2x10
4 X 20=(2 X 20) + (2 X 20)

© \hotis 103 x 20 N ) ] B
o y M P 4% 20 =40+ 40
&S -] 103 x 20 4%20=8%10 (Think of 20 e
%10 =:8go"x‘%” i =g \\w/ =80
103x10=1030  1030x2=2060 | =2°0
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30 AtellA F3h= 4 308 WA o] FofFl FHo] 1072 sfAstar, 1420 AlXtelA]
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X _ Calculate3 x 50,3 X 500,and 3 x 5,000 e Associative Property ™
IODBONHHTIE, FLHD2 ODRERIHELTE, using basic multiplication facts and of M,‘\\IP(W .f:" that you
3 = B [ [ A properties of operations. Then, calculate change the i
HBLD2OOHERICHBELTY, BARALICKS, U e \sz;mnf; msx:g:tﬂ:w’,
b (75x5)x2=75x(5%x2)) _ 2 Sl o
rwAz ., h " EESH ATz, -
&
-+ = Commutative Property of Associative Property of
D) DA
@ ExX@=0xm 43X 2= 24 @x3)x2=24
5y ® H+@)+A=H+(@+A) 4x2x3=24 4x(x2)=24
BEDEEY IX4X2=24 @Xx3)X2=4X(3X2)
@ (MX@®)XA=HX(@®XA)
) S %
(22 11-6] 2=t 0|F DN FAo| ZEEE MY

BA el BE L B A4S 3L dAReE #8571 F Ad So aa #ehe ¢
A AR ool §AS B B AL BERYS AYF A5F AT YA, Fohe 57 F A
9l @Al AR AR Qeish Aol ek 7k Al A S ol 2 4] Aol U A g7
WOl T o o) Asldel SH wek WS Aol e Aow, L 1A Aol o g
£ 100 ASATE B2 $E F A DhESS U S ol o dikskiel (), (o
Ae TR k< (R, X (PR TR §3 199 B8 A9 A

rlr -Ivi'é

FEolth AtEEe ¥
w3 9] ‘10, 100, 10003 2 wj4=9] FA helo]

T
>
=
_E
>
° 1o
C
5 o
&

A A AR ) S EPE” ghd ol v =
Al

A= 43k 18p7)e] Fabs Sk @ Akel 2 FAlel AFE7] Aol ‘10, 100, 10002) HjEe] FAY whg
oA o RAEP‘ olE AL X (FHE), X (RA) AR ALE olgh o] Wjdd AL Ao =7 #A)
o WEHAS AT sl FaA= & —‘gs}% 5 583 FEA g 5] WAl drkal Bojinh
AEE WIAE PHG (X U00E, RS (HXI0002 Rahstol F49 2gUAe 483 9
Ak, o zE waAE o 09 et ﬁﬂrﬁk«l 09 7H7t 2rke RS Zxsta l7lE gtk vls w
A 3 wok= 427k 5, 50, 500, 500002 Wskkel whel wAl Avbghe] sfRle] FEgT vw wabM = At
gholl ok o 09 heE Felsto] Aje] 0 Bof2r] dEhs A3 er dRE ArE daugsAd b
4ol Aol A$H 48 BAT 5 Ak

ARy, . —m
O What is 120 x 400? Find 3 X 50,3 X 500,and 3 X 5,000. P Find 6 X 50,6 X 500,and 6 X 5,000.
120 x 400 120 20 x4 = 450 \ 3X50=3%(5X 10 Apply the shortcut rules:
=120:x:4 %100 x 4 120 x 400 = 48000 |70 oty 6x5=30
i 22(&);0100 480 = 150 6 X 50 =300
B Shortcut rule for 3 X 50: 6 X 500=3,000
3 ulti write 1 zere 6 X 5,000 = 30,000
V}f‘%¢ ) | V;‘;t;&yj];fand ite 1 zero, 5,000 = 30,00
(9) Whatis 41 x 2000? { When the product of a basic fact ends in
= - Shortcut rule for 3 X 500: zero, the product will have an extra zero
41 x 2000 41 Ax2=82 ) Multiply 3 X 5and write 2 zeros. The extra zero is part of the basic fact that
=41 x 2 x 1000 X 2 41 x 2000 = 82000 T°C 3 X 500 = 1,500 you use.
=82 x 1000 82 — Shortcut rule for 3 X 5,000:
= 82000 Multiply 3 X 5 and write 3 zeros.
3 X 5,000 = 15,000
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= A AR 2 S A Ak Az AR S ks B4 w9 A9E He Wl v s %
Aol 234& S 72t =7ke] WA E ARG

AA X (AR Ak A7|eh Bdste] AR ArtrEs w9 dde @ &) F Ak, gy
b vl wajAE o) A ol wet AR shd g 8)rh depdnh feuehs (F A )X CF Ak
) 3%hd 28], (A A R (F A ) 43 18] ZElete] Amsta grk m=S 43hd 1317
ok 53hd 187]el Z47F A=) whde] AR} Artres geke a7 F A 9 wAe Y shdelA
A&shzd, 4 38k 28], A7bEEs 48k 187]0 Amdin Bt ohye} & vl Sl A (3 A2 )

FXCE A ), A2 PxE AL 5) ANS Adsel ARd. Fohe 4
7b 3 A 9l FAR FAAE £ A ol AAglel Y dddA dFata gled, sEvee s
gt sherathe 54| 9k
PEER AT 3 WA
Il )
" BRIp= o 12x23
E E E 25X = %) (]10][5) Lol ool fojiolol ool o)l el o o]l
— S | Y O { i A
- OO Omn MO W M mm
EEE 12x20 112%3
= ) 012 120 240 (M)
= [ * s |
— ! ; !
ol 0 20 23(2u)
i ® 12X 23 OEEE,  MIBHO23E20L3E | N
i SHTHETNE, Bt rHohndn, :":;_
(50x9
AZFEE 4A W IA v 4-1 a3k
0 Multipl 23 Use an area model to find 25 X 15. Use the Distributive Property to find 25 X 15
12=10+2 r o Beakasino20+s
Bx12=? g S oo | 2 SRR
m products. - . 10+35
=(20+5) X 10+ (20+5) X 5
We can add 23 x 2 and 23 x 10 to find out. w “ o/ zzg S0 10405 % 10+ 20 x 5+ 5 50
(CrT———— w “ Jig =200 +50+100+25
23x10=2 A
23 x20= 4630 ‘ (&%) & 10 375 =ws
14 | €9 Y Trars e 375 pleyers o ¥he
:Sg*% | [~~) [ ° Al teams inthe Sirke Out Clb,
ince Me! . i -digif
2 @ e i ekl _
I m “ right? What s the product? Explain how you used the %
i w “ model to find the product. =
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e e S
a2 -8 B3, LB, AvtEe, 0|F DM x(ENE) S AT Y
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2 rows of 4 chairs.

518 HEo-AgdE
m =5t
5 x7= Eogid s »
9x7 < ‘ What You Think What You Write
X7 = ax17 Maria thinks of 7 rows e R
{ i WRrHD T
\ %7 of 4 chairs as 5 rows of :hTh'afD,ﬂ;ITW Pm e ’:’;" :D =
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! Maria knows the two new facts.
{

1 7X4=(6X9+@2x4)
7X4=20+8

7X4=28

So,7 X 4=28.

Maria needs 28 chairs.
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Comparative Research on Teaching Method for Multiplication
by 2-Digit Numbers in Elementary Mathematics Textbooks of Korea, Japan,
Singapore, and USA

Choi, Eunah
Woosuk University

E-mail : eunachoi@woosuk.ac.kr
Joung, YounjoonT

Korea Institute of Curriculum snd Evaluation
E-mail : yjjoung03@kice.re.kr

In this study, we investigated how multiplication by 2-digit numbers had been taught in elementary mathematics
textbooks of Korea, Japan, Singapore, and USA. As a result of analysis, we found as follows. Korean textbooks do
not teach the multiplication by 10 and the multiplication by power of 10, but Japanese, Singapore, and US textbooks
explicitly teach related content. In the ‘X<tens’ teaching, Japanese and American textbooks teach formally the law of
association of multiplication applied in the process of calculating the partial product of multiplication. The standard
multiplication algorithm generally followed a standard method of recording partial product result according to the law
of distribution, but the differences were confirmed in the multiplication model, the teaching method of the law of
distribution, and the notation of the last digit '0'. Based upon these results, we suggested some proposals for improving
the multiplication teaching.

* 2000 Mathematics Subject Classification : 97D10, 97U20

x* Key words : multiplication by 2-digit numbers, standard multiplication algorithm, the principles of calculation, the
properties of arithmetic, textbook analysis
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