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Q1D OFRAE e A’ o2Ae 09 o] Hlo] Y AYSE U] 98
AEHE AzRAe] 8T} ojdA AAHol ok shEAe] tFd ARl Wastin AFa
Aok WA mHAel 00 AS =UR ©, 09 olnjst HHE 2R =
NeE Agaor Bk Ty AT mETE, 20073 AF 2 20099 AE m&TE, @
3 2015 14 R&HA o|2H AN R&HA] dE HALEHI &R, 2009 &
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A oA = ”ﬁﬂ"r“ﬂoﬂ A 09
kel thsle] Z4eu](2006)= Al A o] 3L ﬂlﬁl&“ﬂ oz 0J+ 00] x3He 71]L° A=
g "HaAE 7 iom, A wHAAAE oo THHHE tiA, WA FAA 0+0=0,
0—-0=0, (JH F)—(AE F)=0, 0x0=02 T-FAA A gghty A A3A ) £3F SHAY
Eol YAl 0+(E F)=0S AUZ A sA] £ Aoz g 2/ 7t e <
F3t, 0 (0 =0 HAIHOZ AT Z& ATt olet #AS S ZI Y, H
ol Awl(2014)L 2007MA WSHAY mAAE 04+0=0, 0—-0=0, (B F)—(o]d
P=0<S gFAW 0x0=0< T-FX &1, 20093 MA wSHAY wHAME 0+0=0,
0-0=0% BIAFFEY WAFTFEAA, (H F)—(AH =02 npFg FFo=,
0x0=02 0x(oJ® oA e F Jde 729 JUE AAHJTGL AFsATh 19
U 0 (oj® $)=0-2 2007 2 2009 MA w5 nHAe A3 AAIFHA Loy
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a8g A NEEA 09 o] HEEA Zevs 5 730 SRk AAE AT
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A number tells how many.

See Name  Number
zero 0
) one I
) - ~ |two 2

(23 3] 02 =(Altieri et al., 2009a, p. 23)
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MZ Yebd wigta AH3n A7 FHdA Y 09 dE&

2 ‘10708 E2 1719 27 0] 0 E AAE AL FAIHT FaE Norwood et
al.(2009)& 10 ‘1 ten and 0 ones’ &, 1002 ‘10 tens and 0 ones’ = X &3t}
E3 A 71524 09 IS A=37] Yt 28d wHA oA Bk Ade A
g o 2 7EZEA 09 o] WEsA =evde FE TdstA AAE 2art

S, W FAe] Aske AEAoz FasiHe] . &
kg AxbAelM 09 GAo] o= AMdE dHoR HoEn.
Al A NN J

8 Az 2 4
520060 SAL, WA, FAlel AZANA 040, 0-0, 0x0% 2 09 Qo] B
S AL o8 WAHOR thRA wrthn AHsiat

Jboool 28 2

WA go] EIA AL 0+0=00] 283 A3 Arz [19 419 B
30+202] AZAA 0+0=0°] HE3A j&o}tﬁ] 48hd WA (=-S5, 2018d, p. 66)2
259 Al 067+0.14S HNE FAoZ A4S dox 0+0=0°] I3tk

30 30 5330 Find 30 + 20. gEn T
L2 0 L2 0 +20 3 tens + 2 tens = tens \; ‘t”’f
Ty 50 3 + 20 = 5l 0

(28! 4] 30+20( S5, 2017b, p. 39) [22! 5] 30+20(Altieri et al., 2009b, p. 485)

33, 18hd SHYEY FFoA 30+20S [29F 519 o] AT 5 Atk o9 7

Axke] dels QA gk FAle] Euljy o)),

Z 30+20=3x10+2x10=(3+2)x10=5x10<S TTEAY ola) FFo| AgsA =3
g Aot} AEAANME [O7 blef 22 WAeE 60+10< 107Hé‘4 ool 2 1A
AEgh olgg tikd<l ®WHo] JA T wIHA oA FAstE MEAS ARS8V fE
o 0+0=0% HAIZHoZ tFojof gt} 18 FEAA XHa YElt= Tl tigk 09

AAE 0+7=7, 7+0=70°|t} o]} & AHAL o]F 42+50F 20+359 AHEA(LSFH,
2017b, p. 4DAA AEE 4 Utk

oAl 09 AL HET & A= TAAS AHEZA, ojg} T piAAL 2, 3Fd F
Slof A Hhol&go| Q= (F Ag H+EF A F), (F A2 PH+F A= F), (A =
A 2] oA s = o AYHQI Alde v 2

m15+6=15+6+0=15+6+4—-4=15+10—4=25—4=21.

m35+95=35+95+0=35+95+5-5=35+100—5=135—5=130.

® 935+186 = 935+186+0 =935+ 186+ 14— 14 =935+200— 14 = 1135 — 14 = 1121.
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AL (@ )+0=(o1" )9} (B F)—(of| F)=0o|t}. 43hd Fte] Easl adel
QA A% theat gol 0o 4R A§T F Ak
2 2 2 2 2 2. 1 1 2 1 2 1 1
2ot 1o =20 o0 =20 F ot oo o= 22— A =i
m25+37=25+37+0=25+374+03—-03=25+4—-03=6.5—0.3=6.2.

A ol 09 4AL olaa] A7 2ol
o2 Axy Wart Aok wA saAl o
A T3t= Ao] v sk}

Aol A 09 HAe Aese 28
of WAsE AT AR o
% Aol BT AgelA olof e

r 2
NH“)’E

L. 00 2t &H

HA wAe oo] E3HE A4k oA 0-0=00°] BRI FIFES AHEA 13d 5
oA 20—-109 MEA G 48hd FEo| A Ao WAl 0.94-0.78 S MEASEZ AT of
0-0=0°] Zgslth 13d oA AHF dehvts WAl ik 09 A2 7-7=0,
7—0=7°]th o} B2 HFAL o|F 5777 87—509 MEA(ZSHF, 2017b, pp. 47-51)
oA AEE &+ AT

=o2 09 HAEE A48 v WAL 1, 2, 38hd FEolA (7 Ae ) (3
el ), (F Ay )@ A e wohfido]l e (F Ay H)-(F A" ), (F
e ) —(F A e WAoo s tg Ao

m7—5=2+5-5=24+0=2.

m27—3=24+3—-3=24+0=24.

m34—-26=8+26—26=8+0=8 HE+ 34—26=4+30—-26=4+4+26—26=8+0=38.
m 802 — 345 =402 +400 — 345 =402+ 55+ 345 — 345 =402+ 55+ 0 =402+ 55 =457 .

T UAxo FFHCE AGFE oW Fof Ao Fo=2 JE
ol wolg&do] gle QAleR Akttt weps] oo} e walro Hgd ¢ e
H =034 (E PH+0=(1" F)olt}. SHAH, 34—263
=345 9] A4k 09 e HEste o] BA&HolA = FARE SEA A 09 A4
= N A S AFIh 43hd 8] Eo WAl A E tE
ATk 1Y SAlA g s RA R Sk o= AR ALt
L AME A x ook e}

w00 EeFE Aol 0x0=0°] BRI FFES FHEA 0x0=02 253
T FATTE AT §F FHAREE VoL FENA obFd AW flo] AAEAT
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(23 717 2L 20%x309 MZAAA ox0=0°] HE&A FDasich 28d &4 A
el E FAo ik 09 A-AL [29 617 2o 0x2=03 3x0=00°]t} o]} 7+
Ao (29 719 20x309] AZAoA AT 4 Atk 38 FgoA 09 HAS

o) S [e]
8§ & Y AP A e 2k

2 orlo do

m53x29=(50+3)x(204+9) =50%20+50x9+3x20+3x9.

B2 mAAelE 99k o] tlgel td FAe) BuMAS Agstel 4o A
A gt Al BEFelE ol gdte]l RMMAL GEHOR Aestn vk Sl BA
o Aot vEA FANA 09 4L HET F Qe ARYL ATHIAUT. Bk

olA FAAAA 09 FHAE AEA ol F A=A AHEA 0x2=0F 3xX0=0<&
st [29 618 &A1 &3S AdAA ZHHo] ok olef ##ste] Altieri et al
(2009D) A= 8x0S YEIHE A3E oldlAl7]7] 9sted ‘How many legs do 8 snakes
have?’ =+ ‘How many legs do 15 fish have?’ ¢ & EAE AAL Ao =3
Andrews et al.(2009) o= ‘Lilly saw 4 doghouses. There were 0 dogs in each doghouse.
How many dogs were there in all?” & A|AISt 4x0=09] &S A Aok ol&
FastH nHAANAE S EE AR F O AAd=YHe FFE ANE F A&

Aol

xo

Hehe SoA e o U7 Rl 40 g |
P 012 FUh =FoPt f2 69 E2{A
B2 A& oAl

s HIgtef] SR FAAE 4 BAle.

mtef 4 ] I 2 3
LE2 2iag) 2 a I
B Zxl=2

(28 6] 0o &E(W|F, 2017c, p. 49)

20308 o FA Aitslea] oRiAd,

(203 [20x3) (203 (20 3] (20<3) (20 3] (203} (20 3] [20x 5} 20 3]
o 2032 Yopelrka?

o 20302 20x39 © W7k ?

¢ 20308 F4rshs ofaf 7hx| WL Lol

20=30=20=3x10 20x30=2x3>x10>10
=60x fx i)

Lara

=]
=]
==

(28 7] 20x30( S5, 2018b, p. 16)
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A1 (20060 30x<40 2] AZAL 0x0=0, 4x0=0, 0x3=07} o] &FHAT wIHH=
30<49A FF3 30x4 9 At Ao 0& BoEE ATty A H3HY. o9} 2
S A= W A 2007 A S wHM(SHE7ER, 20100 30x4E 10
Hales 852, 2009 WA S aAA(@SHE, 2015a)= 30x45 109 Hsle &5
Z AZ2AS, @3 A= [O" 619 2ol 20x3E& 101 Hdtes &5, AZ4AES A
AT 28 53x299F 2ol 0o] EFEZA e FAAL FF3t ALEtr] o 7]
o AdARog M=EA ALkl HeElsioh weba 30x40 2] A EAlA A5 FHE =
0X0=0% HAIASZ AAT HQV}

S, SFA FEA 0x2F FFF/IRE ol3EtE 0x2=04+0°] Hi, 09 HA
olsled 0x2=0°] Bt} I 3x0E HAAMNAH dEHoZ gFe= FAY w3

A gst] 0x302 o]3fetH 3x0=0x3=0942 & UTH AHE T o] il
‘%‘ézﬂ‘ﬂr 09 AHE o83t 3x0=0 EY F A& A Z 4R AokSeife,
2000). A 0=0+03 EulHF ol 2ldle] 3x0=3x(04+0)=3x0+3x0°] Hr}. o] T4
o] ko] 747} 3x 0 Wl 3x0-3x0=3x0+3x0—-3x0°] HiL 09 A o3}
0=3x0+0°] HAth A Al 09 Ao st 3x0=0°] Hr}h PRIIAE
0x3=03 0x0=0°] AHFES HAZ %E} FA tg 09 HHo] 8% olf F
9] stue FE%n FEoA tFe BAAES AT w AEE7] WEolth 25w
Foto| A tE FAlol ek 09 AL ;75}“3}?‘; ‘axb=00°]" =0 £+ b=0°|t}.’
£ AYs det dE B9, oA P-3x=0& F u, o] HE ZHE&3HA
z(z—3)=091A z=0 == =32 T34 FddNewman, 1967).
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ch. o0l 2st =4

WA el 0o ZFHE UcAldA 0+(olE F)=00] BLT
Stoll A 60+3, 3003, 5604, 405+4 TS 4
0+3=03 0+4=00°] ZQ3at} wata wIA oA
o]: b‘]-]:} 1:}0 o7 33‘]—1/:] /‘g]—o]]/q 0,] /\47‘\___]0 ;H_g
Fag=y

T8 A HZP 35-}

m275+-5=(270+5) - 5=270 - 5+5+5=54+1=55.

EE nHAAdAE ‘S e Al &8 A (the right distributive property
of division over addition)’ & WA Hoz TR g=tr gy 53d FEH(SE,
20150) 1A (RAAP)=(AAPE BFE TAHAM  Aste dEE g5 ol Fd

275 _ 27045 _ 270 5

M5+ 5= == 5:270+5+5+5§ olsfet 4 Yot wEtA o=(HE )
=0< HEY & e WA g5t oy UEE HEY & e 5%hd o|F o #
sl & & Attt FAH rlIVIA=E Urj%**‘ ol 09 AES FHEE F AE ALY
2 Agtgol Ak mEkA o)A Ul A 09 ZAEE A9A olAfT F A=A A ER

U2 48hd oAl Eo] WAlS OE o, 04]% S0, 0+-4=0thAl 09 A& A&

== ol way
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o e 09 AAL HiE3sle] 2&slH At Lo r 5w AThd A FFE A
)=0< ola|& & Y= WHL Andrews et al. (2009 F1d & Yt} (19

0+(d =
812 0+4F “47fe] A&l ArF g mEE QobE, A4 A= A7 @ oriEE gl
o0 = AR R Audth B3 UM 082 Us  jle olfE Audn.

RULE C: Zero divided by any number RULE D: You cannot divide by 0.
(except 0) equals 0.

:[g\ 4
3 £
== \
( | [ %
] I i \ 7
110yt
0 + 4 = 0
T i T If there are 0 cages, then you cannot
number number number in separate the birds into equal groups.

of birds of cages each cage Dividing by 0 is not possible.

If there are 0 birds and 4 cages, there
will not be any birds in the cages.

[ 8] ool 28+ LisM(Andrews et al., 2009 p. 306)
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sAjol AAE 09 =9 W3
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! @ 4 A=AE wesgh WA 09

= ol EH??} =4 @JJrE H}Eloi e AL U 20

AR, ‘obF Ax 5 & Yulste F 0S 1ET 1 Fe 7 o g =T W
wod ol thek olsirt dastet. wEka WA 53 thy, dE E°, 3-39 A4¥gE o
U= F2 02 =4 & Atk A4, WS shgehr] Aol ddid dis9] Mds S
st YA FAES olgsld 0 ‘S ARG T ) 9 FHe Aoz =dE £ 9
ok AlA, Altieri et al.(20092)< F1sle] 359 APoe=Z 0L 12T AA =9 4
Aok, DA, Ao MAE A3 AT 09 =9 AFS Ay 4 o)

o2t 09 =9 WAI= D A A" TEEA 09 982 FxHA &n
At wEbA Ar 200009 AAH, dE S, 208 10708 273 E707F 0% T2
A At AZIZIFHAA 09 "—E‘.QQ FZ28 4 Aot =g 28hd St A AEgke] A

e AW o A 7524 09 d&o] WA =due FE dFsA AAE 2.
7} At

S0 =2 AE Al4beA 0o] Z3HE AL 09 AEE HEE + e AMAE
A5t A& A8 O3 Zoh

A, A AA 00 X3 A4S AT o BR8S 09 S HAHOE GF
ook 3t} o & E9] 30+202 AZAL, 20—102 MEZEAL, 30x402] AZA, 56042 A
Aol ZkzE 04+0=0, 0—0=0, 0x0=0, 0=(J® F)=00°] HL3}}.

EA4, AdAM HE8E F A= 09 AEL (oEH FHH+o=(18 F)9} (ojEH F)—(od
P=0°ldth dE E°f, Wol&Ho] &= TA 15+69A ol 09 HFAE HEIA
154+6=15+6+0=15+6+4—4=15+10—4=25—4=21 3} Zo] drolfjFo] gl wyog
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A, 547 UxAlddA 09 S HAES & de A o] 7%91 AT weba g
FAF] o8] FFEAA (JH F)x0=03 0+(H F)=0< YERE A4 43 Xﬂ/\l
a7t Ytk 4 Eof, Alteri et al.(2009b) ¢+ Andrews et al.2009)¢] A& EAS
A8 &= Q)

oje} Ze AR 7x3 =& AL S &

A, 18hd Fetoll A 09 =9H At $& shs I/H 09 AL tdsiA 43T
T AE o] AAHAF G 01% 258w FIET oflg F58a 3
£ olglsl= o =] H7 o

A, SEAEe] A4S AT o AEE 5 dE oY 7kA A4 A A= F9
stz 09 A& HEste 485 AFTE T Ae
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AA, SFEAE FeR AR A HEF F Je 09 Al hF JE=AA AE
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<{Abstract>

Some Notes on the Meaning and the Properties of Zero
in Elementary School Mathematics

Paek, Dae Hyun3

The meaning of zero as a number signifying nothing is introduced as a number 1 less
than 1 in the first grade mathematics textbook. In addition, the first appearance of the
properties of zero are described by exemplary situations of adding zero, subtracting zero,
and multiplying by zero in the first and second grade mathematics textbooks. The
meaning and the properties of 0, however, are not explicitly dealt with any longer in the
follow-up learning. In this study, we discuss the way of introducing zero and the
applications of the properties of zero for solving number sentences so that they could
help elementary school students understand the meaning and the properties of zero.
Based on these results, we suggest some educational implications on teaching and
learning mathematics of zero.

Key words: properties of zero, adding zero, subtracting zero, multiplying by zero, zero
divided by a nonzero number, elementary school mathematics textbooks
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