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258 FoloA T4 T oA TE5E VEe ¢2 YErd of 8o oigh
Aol glo] A& AAAT dFEE 253w FPELS A4 UEUYE 5359
gulE AL o2 o]t EIF Aol A Oﬂ“«l Ado] FEHOE ALE-E o]
st Eo] Aike] A4S WA olAqF + ' 7137 AT wEhA nFA
of EA% = Jehd A4t 4ds W V‘—*‘ i E]dste A 559 YrE
BAHSE ol ¥ & v thFd WMo F2lo] FQsithe FAo] FE3] A
Hol k. ol B AFdAE 25Tn 58 wHAd AAE ALAE TR
el o] dEHo = AMEEH dA4te] A3 T3 #AH grE 01‘3H§_P T AE
Weks TFALY old FEdA =Stz gtk o]¢f tlREo], A4ke] AAd F

z9 B4 oI Agstel sgdel ANE T 4+ At PAAA AAE AN
@},

FAlo: B4, $Eo WA ofv), AWWH, YA, BaW, 250 59
L3}

=
Ao g sjdstr]od A FaH A
53t= AS Fxdn. ol A oA AbE ALte °4ﬂa
= s, o]& niR O R ME P2 Alite] <
of| A Olﬂi g 78 Ao Axe ARHo=
Gestste] Ay Fuke Qi (A AE, 290, 2012). dE 9], 1-2 A A=
135 22 1014 %Eﬂr 2/l RE o= Uetdo] SiAle delE AWt 12y
o @t 13949 107] Faol vl Ae AAHS wEHA o® Hdusts A4
F3t 244132 FAgE HNE FAoZ ALst wHAMME AR F2le ALt
Ql A4tel A4S HAHOZ GFA deth dE B0, T A, wAl 244139
/‘ﬂi 2o AL e A 78 Heke Aolth o] A4t TM*g T E Y|
+13=(20+4)+(10+3) =20+ (44+10) +3=20+(10+4)+3=(20+10) + (4 +3)
o} o] Tl AdHAF weHHo] Hasitt 1Y ”17} A= 29 A A
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WIHA A A S AAET] d2ol] Yo 242 FFAe] oF WMIFE "Hodr) uet

A o] SAS FFE AEIIA o

24+13=20+4+10+3=20+10+4+3=30+7
2 YelA 24 APHA L WA =R AN wdHA S ol d &
71315 AlFgct olet fEo], A4k AAS oldsid BE&H A4S sted =
Ho}. d& Eo, gAY w3 HA S AFESI 27+16+3S 27+3+16=30+1622 A4k
I, QAo AFWAL AFEEtY] 746+42 7+1002 ANE 4 ok E3F National
Council of Teachers of Mathematics(2000)ol 4 A F3tH=o] EujH AL AL&3te] 18x 14
E 18x10% 18x49 o & A 4 Ark. ol FAHANA A FEHOE A A
H A HEE 258 oA HAHOE TRy 93 =97t oM RE FET] A
Z1Eo] koAl |, 2011 HA A, WA <S, 2011b; SAE, 2013; A, 2017; A0)E, o]
e, Agn], 2017)

A AHE FAHoE YeEhE 1 9wt WA AEHr] wEd 54 Mdel
gk o]s)7k ﬂR'PE}. T2 2007 MA nSHAFo| ME 6-2 AAA(ASHEE| s,
2 el §olZ AAFHAAT 2009 A H 2015 A wE&HAHAN =
O ol WAHCE gFA geth F8w 13d FEoA T4 ‘TIEE A F
U 2ol A2 ZeS Uehd 20 EE ‘FEE ARESte] UEhd 27 o2 A"t
A7 ¢, 2013; A4S 9], 2013). weEbA T2l olsistEH A A HFHOE ALEE

n{o 24
o

P,ﬂ

t 5xel U@ olsl7t Bastth 5E ol AdAE S5 ovst B} AE
A @ W sleslol AhAAA, PEL% HAY, 2016). 5] P Fut o]
2ne BAH N5z oRE A STE A4H ovjs BAL vz FRED 5
B9 A ol 341=49 o] A4te] AR 47k Wk olssHE Zlolw, BEe
BAH ol B ol e T 4 Aol BAR TlFE Row T Ao 4% B
A= olalais AT 4%, HYS, 2009). of FRE B AN ‘FE & 523
Aol g @ CEEe WAL o6’ = WA AU A 5EE ol
L oAe SE9 BAF JUE o’ ACE HNFTh ¥W, CFE b ‘5E
o BAF o’ st ‘Sze] AWH v’ B EFH LY £ 1 AAY 2BH
S HEIE AE S8 SR = TEsel Agdn,

Byo) 2580 PSS 5I(0)E A4H W Wolsd ARE Yehis 7]

&2 <l&]sti(Carpenter, Franke, & Levi, 2003 Carpenter Levi, Franke, & Zeringue,
2005; 71" <=, 8BS, 2008, AAE, 2013). oA thfe WAA Y 222 T35 ols
£ Hge® 7] Wi F3E oA XatH °]—r— o Sl Aozt fok
(Carpenter et al., 2003). 253%tn S50l T3 & olafstr] g W= 7 AE, BY
£(2008)° TE(=) &Fo A4kl e e e A 8-S AASAL, FAE2013)
2 Uetda ‘5 debr] 29 &2 2 ©s]
ey aHHE B AFoNA ALt

AT F A= 713 E

o], 24—-17% AAE}
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558 Agele] LA AML T 5 b TAHA AAE AASA D o= 5
2 s} AelE olsists 1% P B FFH

Aare] AL Foa Sotold EAE A WAHoR BET 2E%m 55
A SR S UEd A 44 FPshE Zol %W 5N LTHE U5
222 99 4 w7 Bk NCTMQODS 28hd71x E48 48 Agstd ney3
3oge Aol duAel delsh 49 e, 3-550do s wBH, ARH, £

4
= 4 olE WHAAF] A4tel Agst=E Hadth Carpenter et
al.(2003)2 =5 u F89 T4 UEoZ JbEo] FxEojof AT gt A9 HI
B axzxoz 3t AlnE & F e 71FE desiy,
I AFnE 3H7] oJfHoa AHEAT 258a 73k A
10=(4+5)x10=9x109} Z°] 4709 1034 57012 10& ¢
St Ao 2 AASE AL 4x+52F 4x+5x=4+5)x=9z 2 ALrstE t4A A9
71z% Ao|tHCarpenter et al., 2005). We}A SAEC] WA A GFEHORZ ALEHE
kel AL FAHQ 3 &ollA gdstA APt Aol T8 oA dukE<d
2kol S oldstedl Hasithe SRR, 2011 HAA, YA, 2011b; YA E,
2013; 38l €, 2017)2 EtF3 2AE 7HzIth

%
L
5
o
K
o~
S
o
2
n
=
X 4
2
[40
>~

e rd

HA Y, B 201122 wAAMolA Ake] dHo] duHoR ALgE o S| A4l
g9 AaE B & 713E ZA Repr] diiel A el £3E Ak Ads
stepstal, o]& 2 &t BAE sidsted oS At AAsAT. FEA2017)
& Akl ddo] A& S 54 U A AEe Y A5 aade HolA WA
Ao tE Fart AR wHAdME S0l Aite] 4AE olE £ e 713

b ARH At AFAAT oledd weo= 25stw Foteld S £ yepd A4

o 4dS BAHOE gE Tavt dte As AAEH

=3, HAAG, $ASQ1I)S 253 43d S0 A, [, O 22 71528 A&
sto] HwAlS] wEa S AW ¢ AAT, (axb)xe @F ax(bxe) 9] Fhol 2=
BN (axb)xc=ax(bxc)oll I olsfE Zntz o|F|UNA Xts Aol v
AdFeATh ol BHAA =SSu FEoA EAR UEhd A4kel Ao i A=
Wehe =ots A2 T8 s dAAE Y nsHom ourt e o
o HAY, A =01 ATolA & = R0l SHAFo] @3 F AL e At
2o AHA date] A4S /F5E 5 dva ZdErls o mekA, dE S0,
TE3 o] WA oA Aqte] Aol miFAHoz AAE AYE THoE YEd
Za7t Ao
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n5+29 @3 2459 Fol 2rH2009 NA w5 1-1 wFHA, p. 103).

n2+6+4004 2462 WA Asta 45 B FH 6+4 5 WA Adsta 2 & O
Fro] 2Th2015 /M A 1-1 WA, p. 88).

05x79 FH 7x59 Fo] 2rH2015 MA S 2-2 WA, p. 5D.

-1%><39] Zh (1x3)+(%x3)9l Frol 22009 A mSFge) 5-1 WA, p. 18D).

L
et

33, Aake] AE FoA EujHAL 87 AAL FEdH =80 Hu W3
(201D WA o] AAFet thitre] FAlolA EuiE A& AREsEARE TiAlol ik F4)
of A S shue] ALt FHAOEA FEIA Fes AAS L, £t FA A AL
oA YetUE EHPHA S ohFstA thFo] dutstE EaiE o] Jide tig olsizt I

= E9] 97x3& (10—0.3) x3 22 YE}

141“4 fﬂﬁ‘ﬁz“-’i FEHA AE & 4 o, BupH A Sl WAoo w AR =
Ego] Ate HE AE8AT

Tl 7 oA dA4te] AR gl o]syt EasittE Ml AT

T3t wWEHGo| WE ALke] Ao EAI ALAVIE E45E 3aF w&

Ho= 2009 /MA nSARZ7EA A4k Aol ofglEo] i, olF HF &&

Fo] UERITHAEE Y, 2017). Bl o] 2015 /HA mEHAFoME A4ke AA
%—% grolE 4 gty &9, AEA(RSE, 20170)=, & E°], 2+6+4 S
A E ] BEAAHQ ol E Axsta 7] Wi mIAANA GEH
48 AEA A= of =R U 7|ES WA ).

hind]
o

sl o

l

h

WA A AL HEE 2+3=59 Zo] AAFHo] FTE(=)e] HAAHA nE ol
1!

71 oldth =@ 51 wAel w4l Saleld A HAol 1-t2-=(1+2)
Hg+ D) =3+ 2=33 5 gol FHOoR ANHUBRE SoE F2IA YTk BHA
A BE(=)E (29 U9 2ol siade 23 g PEe Aed v =98y, g
sk toltk o F kA B Agom gleth olg BHstel YAETQIYS FE(=)F
otk mrh T 2 glojok S5t WA ehdtiy ATt
3 Hsl] 1€ 49 #5ud
3+I=4 I

(28 1] JMA(n=|F, 20173, p. 64)

BAA NN FE(=) B (2 o) Al 2o] F2 55 (59 U= Aslo]
e 4Pz AMNHY] fRo] R FYEL S5(=)E AHE AXF}E LFE I}
A4, H9S, 2008). Betd mAAA Thd 55(=) B Agses PEe
RAsHE Zol BRSTHYAE, 2013). AF Sol, S0 4=3+1, 3+1=4+0%} To|
GoE S4¢ hE SE(OF A Az ARt R dYsu $5F olset
=4l =%°] ®t} Falkner, Levi, & Carpenter(1999)7} Z%538tn A 752 oAl 8+4 =]
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+52 AANZ A3 JZ 72 3 B8] 10% S FA LUt AL YS9 535
(=) tig AdS dHoFE HAZEH TIE olsstH 59 49 #AAANA O 89
TAE yetste] O7F 7ol8te AS FE2EL & Atk AH 67+84=+6504 TIE 9]
st g Fahe AL v e 4 FEL ste Zolth o9 tEo Fakner et
al.(1999)7F 535 AES F FAE 8% A=(16HS 7|E22 1437t O w24 +
P AMEL =580 HAEC] E5S B3 TEE olEE F Jdte AANES AT
oh o2k WA wHA A dEHORE AGH A HAHE F4oE YElE A
S dAite] AA®Y olYEt SEE olFEted =e0] B I¥EZ B AT X3
RN A S Aoz el dEHoZ ALgH A4te A FIE ol
F AE WAE ggAke ol FEAA =odtal, olE HEse 83 AN T F
A FAHJA AHE A A S Aotk

. =5 %Y

B ATNA AN E SO Yehle] $HHOE AgE At HA3} FEE of
AT 4 9t Peke 2015 Y LEFH BE @I Fok A G WEL F
Mo =Rt olF A% BA tigol B mAM A=A B Hm tie] Hx 9%
SAAE 2015 A4 THIG) BE 1L 2 Shd wAA D ASA, 2009 AN g HAol
o2 3, 4, 5, 68 wHA L} 5, 68d X = A, Altieri et al. (2009a, 2009b, 20090)7} A<
& 1, 3, 4303 @A Folth

al

FAANE dite] Jhol dRHOE AGHUAT AEME Adte] HAo WP
7. o

9 oalE Az 7] W LA} A=A A& WS vla BT Bas} 9l
o). & Altieri et al.(2009a, 2009b, 20090% <4te] 4As} o5 Aol Agats AL
AFE NCTM200009] ATE Wgste] stsAel ofs] Fzel meh mIWH, AWHA,
2olmHe AR R s, Aol 4o A4 HAo ojEA AEHEAE 54
0% PasA Ueidth gt mapeh ASMelA ThEE FEA Ao HAe
=93t=d =&°] &= Altieri et al.(2009a, 2009b, 20090)2] A& WS dF FHsY
.

B Aoy gEAow AgE Ao AL SAo% BasA YehlA %1 (PR
W, P, A A, Fe BUE RiSo] 52 A8dd nEAdon AR AL

g, 1Lt

o] m] gk,

et
—~

1 1

5 5 5
BRteE Ao 448 olsd F b WA A% A ouwth =W, HAY,
P SO A H BFol SYEo] T ALY At Arks AdolA Aite] HAE

ZHLE FF3517] o]gr] wWEe 2x1.29F 1.2x2, %x?ﬂ% (1><3)+(%><3)9] ZrS vl
3t % A4ty AdHo] dEAHOE ARHATIT FASAT oy THeA AL
S SHoZ Yyeldgo] Algt Al 3| 5

| g=Hoz AgE Ao 443 558 oldsa
B oz S ANES T F Ab AU A AT B4 GAE
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AR Ak A EE T35 (=)E AHEA A BFHoE AgHE F5(=)
1-1 IfAe [29 1oA ‘535(=), ‘ZBFUtH , ‘duth & =2F gayoz
ZEo] ‘Zn of ‘oltp’ & 2 WMo = ofgstA gttt I FEelA ‘ZETh
9} ‘ot o] AMg2 FEEJof gt o]H T A Altieri et al. (20092)7F AAIZE [
Y 209 HE WS BE(=

= o
o

.

E 2T 2 g9 ‘ol = g He AAVF BA ¥tk

2 A )

EI T & AWyl ke ‘s 3+29] foltk’ & FUEE AEdr] Wi &
(=) w7} ‘2o’ = HgsiA A"t wm2bA [1E 1S [18 218 22 $He=
Aedte AT Qs Bl ojgk & 3+1=4F ‘3 ©3}r] 12 49 2} 2 ¢
= 2 9ol ‘3 "yl 13} 4= 2 B e Ae FUIE Aesta, d 9 9guje A
Bike B ‘4= 33 19 @I 2Ty ¢ 2ol R At $E(=)9 ‘2T ¢
ofu7p d=E 4 v

Say 3 plus 2 equals

Write + =

3 + 2 = 5 is an addition sentence.
5 is the sum of 3 + 2.

(T2l 2] M Al(Altieri et al., 2009a, p. 55)
ggoz agAd AAE AARA-S A H A}

L giAl

1A 2009 708 w3 o] 1-1 A dlA gl ngg o] ngAH oz AAE AL
s A EA}
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Addends are the numbers you add.
You can change the order of the
addends and get the same sum.
fe e e 200 000000

. + 'l?*:‘?

L 0 @ Q 9 0 ‘ \) @‘ 54+2= ud’de‘nd addend 4
- 000000 000 &

9000000 24+5=| |
"-o + :.o‘ = :7

[O& 3] HiFo| Hat7[(|5, 2016, p. 103) [ & 4] et = (Altieri et al., 2009a, p. 155)

(29 3le ‘% 58 ubel B & oL AN mhre FFolth T 8w
of HalE ol Zrhe ol tidt olsi7} sk BEolth 542=7% 245=72
54+2=2+5
2 Uehie sidlel w@gHs 558 odlld & Utk sl wgHe 537 =9
U 2AARHAAE, 2013), 2015 A wEHA 1-1 mAANE (23 319 Hgol 4
ARAT wE, ASAGER, 2017DE 443 94 Ao fo| ARoE T FE wF
of HalE 1 Fol RTHE 2e S| AxE WAHE AL ZFxAh 53, olo] A
e ol 34880 5439 Adto] HEAlGT 2T BA T AL 54
3+8=8+3
2 Uehie siale] ReiHs 555 olslst, ol Al AN EEAE AWY +
At} oo whall, Altieri et al.(20092)2 13d nFAfolA TiAle] nIHA S HAHO=R
JERIA kA [19 419 o] § 4E Hals £AE W% ol 2 3

1, olRe BHow

O-

.
iy
fd
>~
W [o
ob

34+6=6+3
o} o] JehfUTh T3 37 6o sREtE WP ES 247 g2 Mog ®A
HAE Ao ol 5 A Aot sl meFHold fol= o] F 3shd wA
(Altieri et al., 2009b)oll Al HAIH & ThET.
ojAl F ArglFe] Gl dA4te] FHe] gEHoE ASHE AHE A EAL

BYOR 224128 oGA A=A LoRgAlth, zue2
of 2 7HA] Rl o= A4t FAI

« o BA A4k 4= e dotEA A,
‘'TH [T -
/294138 ojd we 2
| Auste e —

ofokr|3] 2722 /2901 102 3R/ 295 3002
. o8l 3& Gk | | M7l Heha |

22+12=34 ! Hlso] glo]_g_ /A nﬂ[t %Hgm'ﬂo\q

2 ‘2 2:21 22 q Q

+12 + 1i2] +i1i2 v ;’ ¥
- : + + '

n B i '? ‘ i

(22l 5] & A2l R (S5, 2017b, p. 41) [2 7 6] & A2l D (LS5, 2017¢, p. 66)

(23 514 B458 A2 F29 A $4e B4 Ueid et 2ol 23y
A5} we o] AT
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22+12=1(20+2) + (10+2):20+(2+10)+2:20+(10+2)+2:(20+1o)+(2+2).
57l e A9 ALt A= 4-1 A A HAFORE TRy b B5E AMESH
A ka4

22+12=20+2+10+2=20+10+2+2
2 Uehyd i Hg S8 olsld & Atk B SHeE
22+12=20+2+12=20+14,
22+12=22+8+4=230+4
o} #Zo] yehid AdgHAN 555 ol 5 Atk
Oeom wol 2229 F Ao giielA A4k Ao d&E#o = AHgE AE
A EA [OY 6lA AR PHe SHo=
29+13:29+(10+3)=(29+10)+3
oF Zo]l yehld AU Aol AZEHAT. o] T4 BEE AHESHA &1
29+13=29+10+3=39+3
2 Yehid A9 358 ode Ao =4 ¥He 54
29+13=(30—1)+13=13+(30—1) =13+30—1=30+13—1
2 UehliE wehy ol %&5}3} WARSOY o)t S old At WHEE o
ot mEA o] S4e BIE AMEEA &AL
29+13=30+13—1
W we S gEshA =y FHstE S5 E oldd & vk @, A

A
all

e
ro °
off

29+13=29+1+12=30+12
2 Yehd g8 5] dA olsista Aua AHIT. Fur o] T4 A=AM(RS
i, 2017g)ell AAE oA 7HA Al B Fo shueltt. wekA] o] 4 ollA A A
TEE olsfista, At aeAdE A9E Aok
(27 712 1-2 waAMolM SiAle] Az o] nlgado=z AAE /‘Hﬂolﬁ} A =AM
=

(&R, 0170E AFUHL NFAHoz o5 s, °l g Hg3te] He] % 58 o
08 BEo] Al £E Het A8 ot A8 He BEE AT
' ANIMALS A zoo has 4 owl chicks, 2 cheetah cubs, and
6 lion cubs. How many baby animals are at the zoo?
You need to find 4 + 2 + 6. Rearrange the numbers
so they are easier to add.
Qhofl goke 5 HgoN L, 4+2+56
=2+4+6 4—[ Commutative Property of Addition.J
2+6+4= 2+6+4=
= X ‘ — i =2 + (4 + 6) < Associative Property of Addition.
’ S A The grouping of the addends does
O ~ =24+ 10 not change the sum.
| =i 12
So, there are 12 baby animals.
[O8 7] 22 (W ST, 2017b, p. 89) (D7 8] w3k & A5 =|(Altier et al, 2009, p. 70)

3

)
4)

Sha 2 2013)e] wheh  wbobg o] 9l Al whol &2l o il
Aol A T WA 4902 2E FE YLs =3 FFol ok
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A0S 2+6+4 4 AU A td A= glo] 10 THE7] AFE o] &3t7] 9
3 Heo tAle WA e A2 dA e Al Fo S el REH ﬂfﬂli doe o
A =gHor FEITL AT T2y AdHALSE 100 He FoFE WA
Ot &&2Q Aks & 4 ok HA Y, ¥AH52011b)o] FA AFdH A A A A G
A 2o WA (246)+49 2+(6+4) S 2 AN Az RE AW A 3

oJSlE ZwtE o|Tolfx Rtk uwtetd AWML FEE ol & UES T AL
Al o %/}_}

(2+6)+4=2+(6+4)
2 JelE Aol oA, Z3E 4-1 nHA A HL =UET a8 BuE 5t

2+6+4=2+10
2 Y| AEA7F =g g Hel A s olssta, F
Altieri, et al.(2009b)= [28 817 Zo] 2+4+690A 4+6S WA A
55 AEste] gEgsiAl UEhIth mebA A E e olds

Ashd watAel Elste AL wo¥ Fast 3
Bom srsh wael SN Aae] 4de] FEACE A4sH A 43n,
At ES SotrA o
0.12+0.35% Adshes BHe Egsto] of2 742 Yoz Adsii e,
512= 00101 | Ao B 4
135 00191 [ ey itles
512+1.35% 0010 | B EED
= ‘
Ay, 1,.2_ —
=l 1e+2=(_ ]+ D+ o+ L ‘5\
(O3 9] &9 HM(uKF, 2015, p. 26) (23 10] tHE=2 Hdd(nsF, 2016b, p. 125)

(2" 919 A2 F2o A4S T2o2 Ued oS3 Zo] A HA I w3 = o]
g g3}t
5124+1.35=(5+0.12) +(1+0.35) =5+ (0.12+1) +0.35
=5+(1+0.12) +0.35=(5+1) +(0.124+0.35).

512+1.35=(5+0.12) +(1+0.35) = (5+1) +(0.12+0.35)
2 YeiidE w3HEHY 53E oldd F Aok (28 1019 S dA A=d ZAFHE A
A2 L g3 Zo] YEd)

1.2 1 2 1 2 1, 2 1,2
—+2==(1+)+@2+ ) =1+ (=+2)+==1+2+ )+ —=(1+2) +(=+ ).
Lo25= (14 )+ 24 2) =1H(e+2) + =142+ ) + o= (1+2) + (5 +7)
o] T4&
1.2 1 2 1,2
13+2€—(1+3)+(2+3)—(1+2)+(g+3)
A

= gehie m@PHs S5 olfT + Atk olsh we WHoE (19 91 (29 10]

o] Aol A AAG7E WA W 0.12+0.35 S %+29} Asre Ao os A9

5
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FBL'

2. WA

WAol A labe] Jho] FEHOE AGH AdE A nA.

l1—4%F 3} FAITh ERp— ﬂ
we? !Z

SooO0 ®
LN ’
Vil = 4=

as
an
a8
an
an

(28 1] wd(ZsF, 2017b, p. 127)

(2" 1119 AL 3AHES T2 YA g3 Zo] Bz S549 FAo u
3k o3 7t Fastt
11-4=11—-(143)=114+(—1)x (1+3) =11
I8y 258t FeteA S5 gA4S BFA %71 HHE— | o] 52
HAE doldoh webA olep e wWalox= A4k AHdET F59 oEE AxT
F A o] TS B E AESHA ¥
11-4=11-1-3
2 Y B A S ggstA =yuA] AN S5E oS e & o E=I
11-4=10-3
2 U H F3E olgsta, &84 A4S & & Ut o9 gEo] FHoR
11-4=1+10—4=1+6
Zol e &}t At A9 284S AIE 4 Ao 3, wAEC oA
5 S F Y gor IS vy 1+102T 10+1 2 VeI oA A
3t 11 141022 Yells AodA 5 9 A3 AEs w2z e
=t

l

Aelse] WAo) A @ite] JAol GEA O AFH AUE A nA,

B0z 2811 o BA ASHEA dolgAlT, zues

o2 7HAl WP e = AAbe] HAI
« oA A4RT &= Ql=A] HobH A,
Ty - o ‘
Ll /28195 ojm uiHoz
I R s i famd N
olo |} 2rras 28014 182 [ 28014 208w
= oAl Wi |2 o wls ) | ol |2 dEks
-11=17 whwo] oloja shso] ol /
@-’5’ ;€

! i ["; o
/ i¥> 5

|
(23 12] & A2l WH(w|F, 2017b, p. 51) [ 13] & Af2|2 WH(wKF, 2017, p. 74)

(28 121014 A= F2e] Aske 520z UYehd thd} o] Zupga, A3y,
B, S FAlol o olsvh B ast.
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28—11=(20+8)—(10+1) =(20+8) +(—1) x (10+1) =(20+8) +(—1) x 10+ (—1) x 1
(20+8) +(—10) +(— )= 0+{8+( 10)}+(—1) =20+ {(—10) +8}+(—1)
=(20—10)+(8—1).
L 1174«1 A5t v R Aske] AHRT 5359 olslE AxE
e BEE AMESHA ¥
28—11=20+8—-10—1=20—10+8—1
Z Y T35 o3 & Ad. E=g Ao AElg7]E] WS WA sl
28—11=18-1
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o 2e BHOE UEhiE 558 oldl¥ 4 Utk @9 4l A5l BAe A

28—19=18—-9
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© o2 7hA Yo R AL, 2 41,

4.87—3.24=|




, =Y FAle] dasith
4.87—3.24=(4+0.87)—(3+0.24) =(4+0.87)+(—1) < (3+0.24)
=0.87+(4—3)—0.24=(4—3)+0.87—0.24.
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25 —1-=02+2)—(1+)=Q+ ) +(-1)x1+-)== —1)X1+(=1)x =
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2 1 2 1
7§+(2 1) 27(2 1)+§ T
webd (29 1419 &5e) WAl mhslA R AAs7lee] M-S M sl 54
2 1 2 1
25— 1-=15—=
3 4 13 4
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Two ways an array can be used to illustrate the commutative (order) property for multiplication.
0066666 00666660 S
06006006660 0006066660 (ol loliof ol (ol ]0) | 3xs6 ‘Q‘
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SXT= Tx5= 6 rows of 3

[O2 16] wetH (US55 2017d, p. 51) [2 3 17] et = (Van de Walle et al., 2014a, p. 146)
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ki b How many roses does the florist need to make 7 bouquets?
o MAF mi-0] 2 zbzt ZAAl 0T W BA O, . )
LR a 1 5x6 There are 12 roses in one dozen. So, you need to find
7 x12.

| Think of 7 x 12 as (7 x 10) + (7 x 2).

10 + 2 10 + 2

® 5x |62 of@A AHAstH 27| olofrla] A 2. 7 7 70 14
9 5 3 5 5 7x12=(7x%x10)+ (7 x2)
x| = 2116l = xi|i6] = xilié x|l 6 - 70 + 14
30 30 30 0 " s
50 50 5 -
80 80 So, 84 roses are needed to make 7 bouquets.
(22 18] EHiHR(WSE, 20153, p. 21) (22! 19] 2l &l(Altieri et al., 2009¢, p. 166)
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2 3 1 1 1 1 1
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1 1 1 2X3
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20 10
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160+20=| L]

16+2=] |

[O& 23] Lid(W=5F, 2016b p. 47)
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<{Abstract>

A Note on the Use of Properties of Operations and the Equal Sign
in Elementary School Mathematics

Paek, Dae Hyun?

The first appearance of the equations in elementary school mathematics is in the
expression of the equal sign in the addition sentences without its definition. Most
elementary school students have operational understanding of the equal sign in equations.
Moreover, students’ opportunities to have a clear concept of the properties of
operations are limited because they are used implicitly in the textbooks. Based on this
fact, it has been argued that it is necessary to introduce the properties of operations
explicitly in terms of specific numbers and to deal with various types of equations for
understanding a relational meaning of the equal sign. In this study, we use equations to
represent the implicit properties of operations and the relational meaning of the equal
sign in elementary school mathematics with respect to students’ level of understanding.
In addition, we give some explicit examples which show how to apply them to make
efficient computations.

Key words: equations, relational meaning of the equal sign, associativity, commutativity,
distributivity, elementary school mathematics textbooks
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