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The Understanding on the Teacher and Student’s Noticing in
Mathematics Education
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ABSTRACT. This study tried to explore and understand the meaning,
and the properties of noticing. The result of this study were first, the
difference in mathematical noticing is distinguished in either the object
which is paid attention is different or the object is same but differently
interpreted or react. The cause of each difference could be described
as mathematical objects such as conceptual objects and perceptual
features. Second, teachers' teaching strategies, which narrow the gap in
attention and play a key role in the formation of mathematical meaning,
appeared in various places. This teaching strategy was implemented to
distract students’ attention. This study confirmed that the mathematical
attention of teachers and students in math classes will differ depending
on the object to which they pay attention, and that difference will be
narrowed through teacher’s discourse practice and teaching strategies
through communication strategies.
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2 ol ofn) 4712 ERS B4 WAMNES Wstw, odolx

SoluAte] 228 Aol S weh gepd 4 9oz, we ahats
o @A) A2t 20l5 7]golr], HAsh], AEsb]. siAstrl. AR,
ARP], Wesb] SO tet AXA WYY ZWoz PAE oo ot
pzo] EAjECHL Eohu stthzul, 2019). Iy fhAIHOR Jacobs ©f

(2010)7F Aetst 295 7]Z0]”](attending), S|4 5}17](interpreting), o2 ¥
&x] AZX3517](deciding how to respond)2 JLE3sH= Zio] dwbAo|ct <IH 1

-3 AE> RS J1g07lE A, el BF, WA, Hsiile e AR Y

HE =3t siMsvle FEst7IE =gsiy, Wheshrle 24, =4 8L
A xo
= pL

d SE 2o
2011). 395 7]&0l”7|(attending) = D&s] B 22 Wshe o] ofyzt, <
ARoR PEst Fostn wisty Meste P oujait. 5, o2 7]
Ute 2 5 &40 St S4HS0 ASste AR ofyt =9
Mgt Mol eldoz gojujdt g EASIUE g EFEHcHJacobs et
al., 2010; Sherin et al., 2011). o]g|$t & 7]&0]7|= 551719 AUXA 3F
o & siMst ARsh] Y& 712 Aol

Folg J1gol7lel 2EL a0 S48 FWol ofd JubHel SwoR
zolg 71golt oA 48 oje] LA £8HAQl ®A 9 ofolciolo] A
HAoz ROZ 7|eole Aoz ARH(Krupa et al., 2017). o& &9,

Krupa 9)(2017)9] AA7olA FAP} sPSo] gojujet 48 ofojrjolo] Zo
g Jlgoln, 159 e AWy Yt WO MY, FE A
oot B2 279 FE8 WY £ slgovld] st T2y LA}
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ssel 4o Alnel @alt siF HES AAHSAL FEA|K GA &9
2 7lgoln Mnsty AR 430 7ol Jlgo2 SFEL ® @At o
o] Aol BlE, @Al 87 S fsbAolx] ghe AlRAlae] Zolg 7]go]
TopAste e AubA(82etA)el o2 71gol7ld] sigatcKrupa et al.
2017). 2gjoe ssto] AR cigst Az thate] zole 7]1gol7)= s)As)
o ¥EEshr] ol dojue QIXA Sz, otA R&s517]9] A WS &
2 olch 28R dhgol et 2912 slgolrl: MEVK @At Bls Sl
AL Boh guidoz WA 4 loul, Lk iAol Hmoly wAd o2
7)gol7|urke Was| vletus 2FE02 Uehd 4 ot

A 502 7129 o Tad] £EA0E BA| R, WAR AR Wxs)
5t EXROHA olslsta siAste L = SttHSherin et al., 2011). &=235t=
AXIA 29l & ‘sHAlsh |(interpreting) = 487 fgolzts S48 Mty U
gh ol et ol wARE S5MA digoly SHEE9 At UAi" E4e
sidgto =M, LAstd W, BA AP 2w Er gy d@stel Wed 2
Qlojof sttHJacobs et al., 2010; van Es & Sherin, 2002). QoA Sst& oz
So0jg ARl 5012 129 e w4ty e, WY Su AFstn 3

Aol 7|gtsto] iAo g siAstE A2 =2 £F sigetiMason, 2002).
2 oldells 90k ool UAE pops S48 Adlelel dud YA
2 SiMsHAl ZstAY KlUriPﬂ Jutasto] sfjAsh= oA RE KA oR &
Ht2 A o]dfista sfAstH FE5H= Z7ERR2 UdHHDick, 2017: Krupa et al.,
2017; Teuscher et al., 2017).9

Fol2 7lgel digg olsistn aiHg folt 22g oigE oA mdal
2 HEs AR A4 HOF }bﬁﬂ(lacobs et al., 2010) WARRE SHAEOfA]

= 2
oHA tid2 SIS & S—EOI }FGWUJ, EAARD ARLE Qe &+
Ay AEoz AAste A& Zdetth(Teuscher et al., 2017). o]2{gh wARe] ¥t
SHE9 o5e s A ouiY J4dS s=H(acobs et al,
=
=

7= QV% 01@711 olsfstaL sHA

5 ol& Sof, " =t olRoAls Y IS AT W 2Purs IS0 &
e e lﬁﬂi 71&sHA| e ﬁ%ﬂ*}% WAL YR SAJo] ofojrjofo] o
= 712k B TRE SAS0] o YdA gche AAE EAThe o] 1
Sobgat EAE A1) FHA *é%‘°*(van Es & Sherin, 2002).
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tH(Spitzer & Phelps-Gregory, 2017). iUstH wApR} stE2 o5 7]209]
g So] EA4Ro g A, BEESt OA] RoE T|Zole Fedt Zo] wh
ARl 55 §17] flEoltt.

A, 9ol A dida AZAHA] gAY Bestr dEbARl ©@AE
AATsHs Ao EE ERIS Afn 259 H[RS & A, A&, M2 B
2 Wes AVRY »Fo] EXfgttH(Teuscher et al., 2017). W A7} sHAgo] S
gt go] XSS AlAstL FAY o2 WS AAlshe A2 d¥bAQl whgst
719t x|t Aol ZurEA A SASHA] X3t 4% o' Zig2 olsfst
1 oJsfistA] XY=AIE o

setngold £Esh] APRUE @Al SIS A £85Il A
A

N AsAge Edf WA @Ale] 228 ATdA e 4 9Ed], Jacobs
9l(2011) % AAS BAstL HAs: wAlel AEA AL zzIMS M7
sta, mzIdo] Arojet wAbzo]l ARl gelAQl SHE AAlStH Hot
RHAHQ Z251]8 she Ae WHsHECh £3] oleid ALY Y meoey
o 2" @Rl 29 wWAR TAEo0] Tt 15L ] »Ue EAstu
Borsto], WA MeS =olsh: 5o AlRNQl EL FA AR WAEY &
S5 s o £Fs719 Awde 2l HAH(Jacobs et al., 2011).

E3 SPBSO] A8 FR|E @Al b 52 YST YEAES §
of W] n wAHETh= EXo] Qlti(Hohensee, 2011; Lobato et al., 2012
Lobato et al., 2013). 3818 Z2s17]= Ao e a0 Ato]7} Exjat 4

s YAATI= EQ ot A
2 olgsto] AEAEAOl SHEAlS WA Wast ALk olo] cholAL wAbet
SPYse 48R ZBe] Alole IEsit o FFS AL HEAgoR
HA Goodwin(1994), Lobato 2](2012, 2013), Hohensee(2011, 2016)°] T=24 Al
Ag AmEa, stAllE0] 5&A8o=2 =90 Fod £ 97 sh= O'Connoret

Michaels(1993)9] ThA] @st7|QF Saenz-Ludlow(2006)Q] siAsH?] Aldyr Z&
JAtaE HeFe AMBIA Atk 5, of oMy LEA UAM ALE A

L =

o dis & o AHAls] dmEr|= ot
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24 AA(discoursive practices)2 AFS|23HA TA £oA EX o 7}
o Hstshe FAeE BRAE 7HOf A ?“”* ol (g, 2018, p. 101),
=

N
2Ro] g uhato|a] ojmst Ao Z=ZEslr] b ZEA|Q LAHYPSO] ‘ﬂi
A |tHGoodwin, 1994; Lobato et al.,

A, g, tojoj 1§ 52 A}RO}L wego
). Goodwin(1994)9] H 357, FAsH7], mIASH|F 242 A 71X &4
ARAL AFEA FolA Wﬂé} At A8 Q 40|X|9F, Hohensee(2011, 2016)2}
Lobato (2012, 2013)9] A+ Zxfo] oot Al 7HA] G4 AX & w45t
A Aol A 2551719 U S UlAl= 848 & 5 Qo
84 AAe 77 {39 9uls ts| HYstH oSt Ao WHRse]

(coding)= EXst Abgto]A] TatEl Abe 2ol =A|7} @ X|AloZ WGHA]
A _1 o

7= &4 AdAoltHGoodwin, 1994, p. 606). wt dgs el ArY
oAl mAIg st WAl Fa2 AEA JEAE, AeA g8 oA ol
ojXof gttt olet [AlSHAl 8 Ao = wWARSE S, Al SHAY Ato] 9]
ARG AoA FgE LA worBEH £3A HLx0] ou)s YEseto

ojFo PO PH o] S W5t HLobato et al., 2012), $&A ggo]ur A
Ag wRotL mAIsH] YsliA oldo] P Qulo MRS AR
0|+ HAs &5 stth(Hohensee, 2011). o]2{gt o] §HHL7|(renaming)et ©]
S&0°]7](naming)= Lobato 2J(2012)?} Hohensee(2011)9] A oAl HEAR o=
8 Adeg oM gidd £Fst7] Yt AR ¢ a4r &

o
o
2
E

b I
$0 MU
_ﬁ ri

}71(highlighting)' &= S43%t A& AgdolA A=opHE AtgstAY £
Hes stAY MAXNS Fo2H HFxRStUA st S FEHAA
A AAo|thGoodwin, 1994). ol& S°f, 217|7t ol&ste= 72|t
£t YoM g s Atilo] BHEQIE Tholoj 1S MR W A
Hats Axshr] YsiA HAleE SRS &2 A9k o2t A
o sHSo] AlZtnt A2]o] WHato] FE5HA Sh=(Hohensee, 2011)
sigstct. olgjst Zxshrle o2 AR A|Zbe Shdisty F/dshe

In 2 N
o, o fr &2 l_;;
ol

o2 o
ol
N
=2

[._'
o 22 19 qu ro

L D A = )
%
tjo
2
= 4

[ of
=}
ok
ol
=

representing) &= A5t & £AH] oAl SEAQ0 BH(R
&= *cwsm s dYshke 984 AAolthGoodwin, 1994). E3]
Goodwin(1994)2 72= ‘3 (graphic representations)o] A&s5t9 =0, 27 &
= WoA dge] =53t SAZ RASHL RS
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: 2 A oujo] Fgo HAUA
Ql JFE st tHHohensee, 2011). E3t, 388 £AoA o] EHsH|= AAMA O
doll gt AAA BHSH], Y AFRE OhRe 2AA BISH], 19, tol

_/'}.

. Aot e ofH AxBIRE EACOIUANE BA
52 0712 9sos m@stn, Jed BAS Wwalstel ohAl my 25O o
oz At AxBAY BYS A 23 BEA U o s8d sjdoz
At 2si7be wgolch. Jeloz Jem(AA) BEsh] Wek opuet chop

23R gidel st 252 olE1 oJsfE v+ B8 AR oQor 2
=olof] =x0] o2 B 94 F 9AAE A communication strategies)
S 5 & ded, oY ¥y EAS AmEU o3yt Zrh o] Mol T4
arstz] et siAsH7] AU o] QiHA=Y, 2007; Sadenz-Ludlow, 2006). O'Connor

°F Michaels(1993)2] TFA] &oh7|(revoicing)= LRIAQD w4 AhoA WAL
olof ALgEIL Wet Moln], 2 el i WYl ANT HIH Aol
o)1= Saenz-Ludlow(2006)2] 3l|A415}7] #A(Interpreting Game)2 4SFu A}
SAZ9 o sHAAE 7idsHAl st A= 559 sHAANE Fd5H sttt
olgfst QJAtAE Aol ou|E 1tefs] AWsty oyt 2t

igrulmi_

oAl Fstr]eh sfiAsty] Aldel sl &9 ARl AmEH oh2ah o
0O'Connor?t Michaels(1993)2 st&x1o] stdA A9 al a13]A AlojE EX|s=
wate] @b Mo Al WsblE AWITL 'ThAl Lbl(revoicing)t ¥
(repetition), X%} expansion), @& (rephrasing), X2 1l (reporting)& sl th= At
50 A oA Yste AL ofplatet. oleldt Gaf ARe UeS Bal
SPAL SAsha, SR ofoldols Avstel, B olg e Yyes s

=
o= =
Mg 2Astdch WAt siEC] WEE £ Ue wEsbAL, LEY el A
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§HH, Peirce®] 7]&sto] 7]&st 's§A517] AlY(interpreting games)'& £ 2°]
IS0l dreAor digo], L34 T|s, g 7|2E 7L dEAE

i
K
Da
Da)

2= o|tHSaenz-Ludlow, 2006). AlYe] J S|
%3t Zolxgt A= 9oyt AojEl ©es] 7|54 B sigE.
LA

_}

Jey siMstr] Aldo] AeYEHA SH S oAl 9uiz
Agtstz] et siiAA|(interpretant)E F/dstAl ©oh. oAl Zsl =¥He] 4514
713 AR JNAEEA S JiUARL dulE Al SiAAIR wHekE
AR ez AMpAoln wEAQl A oujo] 235 Hth(Saenz-Ludlow
2006). S=0] 7|29l Y mIo] A oulE 2 EHU, WA 7]e9t
ze Kl%’%% ZIHI "ot siMsh] Aldes AEst a5 f2AdoMe A

A

~
ol Jle 2718 A9 992 AN 8 Sc) A% BAE 2 Sl
SASS s Adel AelRozn 45 0 Pl

£% slof oEdoln LUT AN AU F3l FINA A5 =
sta Jdo] =98 2 9t= sJo} sHH(Saenz-Ludlow, 2006). 2oz
Séenz-Ludlow(2006)2] siA5t] ALe mAteh sPgSel 288 £Fatr]o A
ol F3L TEY 42 uiE Pt HEAEY s B 4 9ok,

£EsP1E Ji91e] ABORVE chdol ARl SAL £EF 4 9n L B
mo} pAste] wE| o ﬁJ’%Ol 122 WSt W Eyslld god 4
ol 9IA| pgolu], ol2igh WO Lobato (20120 43 £8P} ot 0t
Aol Aol(transfer)o] ALL ooz 232 Fole} staick. I, Il B
AT EA Agold 2gMoR oAAge Uy ALAA sAw ze A

22 siAstel w50 BN ARAFAT. B4 SIS =3 WS o B

FozH QFT% FAsAY e ATEe WS AdYstid. A=, wAks SS9

=52 Aol 9 &sh= EaF YAsH ol E A S

7) 9714 siAsh] F71e egtAoli A&ZAQl E44E Holn, ZF RIA = M2
ojul7t Agsta SAEA JRAEC tE F7IoA Fagt JUH e RATH.
o F£719] A&t WAL E= SPAYoA A &3Heffectual) SHAMZRE AJAE L, o]F
WAF B A2 ARAlOA AASH sIAAE ohE ARl % ol =A¢(intentional)
siMAR mISC}. ojm] wAlel sME2 ARAIQ] SHAA Rt ofyel thE Arge] siA
Aol o5 7]&oli sfiAst BHESIHAl 1 Afo]lE FsUrPl "o ol2fgt F7]
olAe] o=Al siAAlE ol F719) siAAlCl ZAstE, F=ACR FEA T
o 93t 589 sliAAl(com-interpretant)E WHA|A 234 Jjgez LHsh H
(Saenz-Ludlow, 2006).



08 AL R

2AQ Asfold TgE Aol stz BAHE AP e ohRt 28t 29
o s3tsoz ofu] 9le o] £BsH 22 HBHOR o o] =T
93k WA Qx| BHY Zolch2], 2019). olol Al 1097 wAe] £25b]
of T AL et GoA B TAS Wop ghid), oe] ATl BES 5%
sfol 2 ©f, AR £2sPle @ itz SO0 oy, sPYEe] Lo A, S
Sof A, w4 A, @A B7o] FoI2 sl shAstel ojwA WA AA
sh 9] WgoR olat 4 ok,

SAPF o] AbalZbolu BlE, @A ©7 5 4etEola] ore ARARgl &

(o]
ol7] siMstn Wresls] oldo] Yojb: XA YR, Latx Z=sir|ol
A HAYS & & Ao E, siAs= 50k diddel WA
selsfo} ud o 5
ol MRE Hetdoz gutzr olsfisty siAstH FEstE ZVAEZ UdHd
(Dick, 2017: Krupa et al., 2017: Teuscher et al., 2017). &9 7]&9 A=
AR5

olsistal siMet fole Z2eh S ofEAl ‘ASL RFSE ZIRIA

oNA satal z=slrlo] XA el Zolg sgolv], sjMsts], wgat
e AmEoK 15 7ol WAS GME 2 it FolE s]go]s] s
stn ojmA wheax AMst] g 712AQ XA WeolcHjacobs et al.,

2010). wAtet sP¥So0] o5 7I2d o Hed] B o] ofy EHZ UE

ERHQ AHLE WRE ot ARl BFL AT 59 slgolw, dhA
St Sgshe AAA YL FAtHolL F/1Mel S4E FEcn B 4 9

S, 23t 225 AR o8] 259 Aot EAE & Ucks 54
w Jefst Rpol= RHARY}; AE7tER " ATOIAML ARA AdesAEE &
sl ZolEch: S0l 9tk JelnE 2Py o] £8she o 9o AWA]
SPUSS wASh T2 £8F Zolne, J2g A8Y FBI9 Aolg w
A= 992 Al xpolE F35]7] HsliAle wA ojrgh AEE o] 8519
WEAgHoF sH=AS WY Wast ok olo] wheh BuoAt @At SIS
o 23t £55p|9 Atolg Fust o YT UlAE HEAEOR WA £
23517]19] AgA =WHES ¥rYsta = Goodwin(1994), Lobato 2](2012, 2013),



st watol o] wAtel s As Z=517](Noticing)ol] st o]5] 409

Hohensee(2011, 2016)9] E&4 AMES Amyy, sHAY =AHoz =0]0
Aojgt & QA d=  O'Connor® Michaels(1993)9] ThA]  Eat7]9t
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2257 YA AR B A(RA)S st 295 295t E88 A
o|th(Goodwin, 1994). &8t £AollA WAt} sHEE9] HAstshy|, ZFRsH,
dstrler 22 GEA AL UM ARAlol FEste SRS diddl A
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Wge oAl BagoRy, 2fs AU o A9 duS 29T
2=, dAbs S =52 Alol okst= S EAsH olEd=H. ol
<t A Bde 2o 2holM OA] TPt FF Ao pefuAtets GE
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