st g7 <stmssts 4 16 A A 4 B
Journal of Korea Society Educational Studies in Mathematics
School Mathematics Vol. 16, No. 4, 709 ~726. Dec 2014

Tetu T O|Ent & AXAole] 2+
HME flet WStEM: Cobb HTE SH2E

B oATE pYmge] FATA AW A ¥ L AgHD Ye P
Cobbe] AFE FEate] AwBoeH 17h olFolul ATl 4tel YFE ol
Aotk B3], ¥ =RAAE o] E3 AA Y BAE FoluA NEHYW 19 o] £H
BY AT PP AE A DBAAL, I 712 Y FFa KA JFE A
AS) AT BT Cobbe FRH AT A2H FATY FY3} FFE A=
e, wHol 23 49 A5AEe AT oled wel EIshdth EF A
82 P, AR5 T, ;A o 9o dad B wRoz s A
A pgolAe Fade BASREA & 7199 AAYL AFHA Cobbe A

ANEE Bgstel A ol Aol FA Sdsgon, 1o AF WP
o sol AN Holsh B4, Agl, 4, A AAHLT. o) w ) e
FATFOE Cobbe] ol&£3} Aol 7170 ol 1) AA Fge AT
o o) AAlsh olgel F FAY & Ut Wetow s B8 Ay

AL oA, o] ATE T A B A

| . M 2 HEEo] Ao FLHA KEale A-HY
AS AF BdFETHBrown, 1992; Collins, 1992).
A7 gaA 9@ 23 ot eetuge] AT o2 WY F

Aol st @AY A e AT & Yol

2047] o|& Thket mZeslswy oo g OF T APIZE Athal & Zlojth old Fus

yal

w3 ATH oA Fetmge] A AA g AT TAHS HSAEH AeAdS R
w3 W2 o|=oHrh Fetmgel o=y A HASH AR RAjet dEd o

o 2l
o

AT WHE uoR ol tgd @ Ph BT WS wiEebhE oleH e Hstel
B L W43 "esito 2 5 gl

e AT glon, shw 48te] Wals} ) Paul Cobb o]®l &AHS A4sta A 30
ge BYYol aTekn Yok Tt sotws G FRRIE ol Avuel w2
of ATE T3 AYH o|BSL A4 wy 4 7IdHkeH, 5o

oA LAE= ST W] 2 zpolyp o7l AR Wbe mASka glof O

* Gt Ul 8, chang_t@naver.com (A1 ] A}
** Tt gl o) 8H9, almighter @ hanmail.net
wx% =T 81, sangch@dankook.ac.kr (222l A 2}

- 709 -



Ads] AME et v Fetuselse] 1
o AF A= A olEFH ATHHOE UF
of B F ok A o|& Hol YooM= F

BA Tgol W& olsl, AMSEstE Aol A e
5ol FoAkg, THEY g FA9E vER
= WHoEA 5 713|(Equity)2t A
(Identity), Eqﬁ—ﬂv—ﬂﬁ} Sty xZo] HHS

Fol Talo] TFR o] & #4H

(Design Experiment)= A= o= &8sl 19
Vs AL 9

HA, oA = Cobbe] ATE 7|HloE S}
of AALARE 283 4 A o AT
7} #s] o] FojA 3 Yok v el E
a7k ANYE o] &S] T3] IR H&T
Tt o] FolHE W, Ut HoF Thekstar B
A%k o]EF Jide] HEH AFES Folr7]
JET B Ut A=Y dEEE 2ol i
Al AFEIAY olE F&3t ATH =ES
71¢] glo] HRlth

mebs 2 Ao 542 4dztke] Cobbe] A
T5 A¥EoEX 17t ol F

o
o Astsl Fsmge] 73 G
=k

) 2Ehe col2olgts T U4l AMEE ZASZ von Glasersfelde

A% AHESHATHREE, 2002).

1. Cobb AT-9] o] &

7} Cobb A-72] w54e)shs] wjA

Combes sl 5 ekl 29 =
sithrt 197830 Aot gl A T3 E Al
ZsbA A G212 A F2](Radical Constructivism)
of #AE 7IAAl HATh(Yackel, Gravemeijer, &
Sfard, 2011). HR% FAFo|= “oEA Ao
I5H=7 Bt A EA

==
=
H olgo®m Zg diete] w&sy wedld

E

il

“The Constructivist Researcher as Teacher and
Model Builder”(Cobb, & Steffe, 2011)°ll 4 314
THFe] B oA el A4 WP vt
HEAE olE o] YAl B e 1
sk Bt 7t AEAgo] 2YL BRojol FT)
3 Az o s AR 4 24 4ol
Abste) 4EAbgol A GEe B
ol W e ) FAAE St
SAfelRA mY AARe) GEe mE s
t w5 Agolofok rka stk

ol @ Cobbel A7 ATI} A&PSE o
WES] ANFHol T Bl JFL
= AL e slskA H%Th Cobb, Yackel,
& Wood(1989)°ll 4] Cobbe A A
AN ZHA= ofel 58] HAAA PFo Z on7t
ATe As FAsA=, ol FAF PFol
7AQlel Alhdel oJjt AoluME wad el A
A el 9 wIolgtal du

[S] T
A A FET stEe] Ade AR 9T

E ;ﬂ 3}
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FAA APY A=2 FHL AXA FHH, o]
AL ALY % 7180 FgE FAWA T
:’] A

AES] Ax Aol o] #HAsHAl FTHMcClain
& Cobb, 2001).

A= Agro]l AGFE olHg ol Ab
3)AQl Fx7F FAYES] FEH A2 v
FEo| Atts AREE & ? ATk
Cobb®] ©]&2 #3Jo] F314
33 FATIHRE I TS l =3 Fut
o gl A7IE vEs] FUATHCobb, Wood, &
Yackel, 1993). AHE] A FAFo = 71EY] 314

TATF7E ASA FsAgS A aEEA
AU A= MR ol FA3MA PR
Ao Vygotsky®] #HHI ALSESIFOlE FE&
StHA WEoF Ao th(Emest, 1994). Cobb
(1994)2 Vygotsky 3take] Ho] |29 Ab3] A
T Aol Jom, o YW wA F3jo

A&

ol gozA A FNe] el =go] At
3 FAYT 5, AN FREE S8k A
A3t ojmle mAolehs FEACNN HEAE
glol: THE & @itk olef@ JEA o] Wi

ool el Ak,

Cobb2 AME A FAFo AFo= shg& vt
StEEA ALR A g, APﬁl#Jﬁ% T, wd
T4 dgor AHostal IFFE AFEE

TEHATE AHE A B o s FEolgte T
o Bdo #ste] ZH3] ofEeH, AT
2 BEE shgollA dolues A S-S
olgfd 4 §l7] wi&ol, Cobb FEELS oY
3 AM8)Z] A5Ee Lol Alg" @EfolA et
A B AT £A% AR 2o A o

ofifof stk wakal Aoh(dd <, 2001b).
Cobb-2 7HQ13 wAWe] Fa2-8& HHs7]
$a) A o] E(Emergent Theory)S 8353t
3o 2o AR ks A 7re] B
AL Ayslr] HalA 1Y A Reflexivity) 2] 7Hd

S &83tk(von Glaserfeld,

(1999)9] ol 4y

3 4sred wHe SR a
o]

BEsA A= vk
Bol cobbst 19 %
TABES BBFAN 8

A AEABoE A AR, 43

2 43282 (Symbolic Interactionism)l| A&
A<

r

d

RS B3 gAYEo] F34 u|E FAsa,
Asta, Azt o 71tHBlumer, 1969).
ol& <IZte] /\PEP‘* 335" ArsTe Zo=

7Fe Aoz Hdwstal 9JTHCobb, 1999; Cobb
& Bauersfeld, 1995; Cobb, Yackel, & Wood, 1989;
Cobb & Yackel, 1996; Yackel, & Cobb, 1996).

. Cobb A2
E(Interpretative Framework)

- gl

Cobbd} 719 TREL wAAF A YL
2] 218 A J)r;atg__ B35 98] 7=l glwd Al
29 gol2 AYsfort Atk Cobbe TS0

&3 E@Olﬂ} At thsto] FAIFA B
Aol Ao Al aaet AEEEA B o)A
o] A3A a4z o] ATE AREYT
(Yackel, & Cobb, 1996). o] oA 2] A&
T e TRA olsE Bew L, ol
9t <E O-1>7 Zo] 7MAF ALS A 7o
TR FHe AR §4H E= A

Erasd

r_{
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<E 1> A9 AS1H BHe) 3 S BFS A AT 4

(Cobb, Stephan, McClain, & Gravemeijer, 2011)

8% B3

Ar3] A 79 (Social Norms)

A7) A, ol
Suss BEe Az

b8

(Sociomathematical Norms)

WA e 4

(Classroom Mathematical Practices)

Cobb¥} Yackel(1996)2 HFZ] tu g4l
I dz2HE B 8-S o835ty gl o
U= g A, o B4 AME
o] wiAol A R AS|GEA
Holtk, o714 ol wale] Aaatgol o
A A" 7HAY ZETHCobb, &
Bauersfeld, 1995). 782 ARS|Z T2 7ldo]
7 shte] ARSlelA FfE ZoR wolEe|
© olafie} alA-& oW gth(Yackel, 2001).

ABlsA ol AL T S
BT S A, g

e} olo] Ui EEE mAoAe]
TRolH, o] F oW Fo] FItHoR
]_

A=Al B7E ofsfy

A}8) %5t

7NEs

o
0

Wgol Bag

o] A814EkA el Hi Zo]thCobb,

N
&
o
ox
A
Y
[\e]
(=)
(]
K
E
rlo
Q
o
w
2]
Q
Q
=]
=]
2
=
a
=]
%)
=4
[¢)
=N
=
f<~)
[e]
=2
(@)
[¢)
mu
i

Yackel, 1996; Yackel, & Cobb, 1996). wz}A A}
S|5tA e FStolils wHel #HAStY
T8 FHA wARel SHo] TV &
35 s)4shr] gk o] "k ¥y oflzh, A
< Fgske A AATE 73 1w
2 Z3le] veoizd wEks AT A
8= 71X 3 THCobb, & Bauersfeld, 1995).

W by dape SYEe] wde A
A

{

)58t T

[¢]

A 4FS WEFE Aol T & Qo
W, E4% Fobd Uge Egehe Zolthdd
P

2 3L sy AL B oopyel, wA FEA
o] #5he el o234 EEA AFstAh o
= A i, ARSlEhE i B Eo] vla
HAS W 2 AAS B3] & 5 Aok AEF
T FhEQ Bt FeH A ¢ku
WollAl FelEojzl 9 o] F2o| dn
EAE ouigtt). olol| wlal, Als|4shH
87 S A mAreh ALl
ARG T3l S oz welEd & 9l
J3slel dd JFIT A%, 2004;
Cobb, & Yackel, 1996). L&} AL8]4=812 18
ity &5 E
E(@3hs AT FRolng EAT 3h4 g

(eFoltiofyell o] x| gE=THCobb, 1999).

-

4
Erﬁﬁil&]

W oot rlo e omx

rr

-
W EE

& AYst vng



, AB et el St BEel 2UL F
; 4 7 (otel

az_qT Nz‘sggl 01%791 gE
S| FuAds A3 B o o] &
&2EL YS9 S 7] (Equity)St S 4
A3 (Identity) o] B} ddd 5 At S, AL

}mi 711014 A}

A FEe £ Fold AW JR(CIhEA
Rold % gla, ASFEH e st At
e EEAYE Bl W) dEe) o ¥4

HA A BES] S
(Cobb, & Yackel, 1996). <714 &F 7]3]+=
W Rk} wrol|Ae] 48k g g SS9
ol ou2 FAsIRTE o He grE
Y E9 g5s ALstas

S ¥ 33Th(Yackel, Gravermeijer, &
Sfard, 2011). 53] o] #HIA] Yackel# Cobb
(1996)& SHi=2] wd &ge] Ff7t Soi=™
LS AH Aol HEEY] wjiEe Ak
T8+ o] Fasitky A AT wEbA
AEe] g 713E FUAYIA, 159
A& S %‘ér/\l?lﬂ Aaire ndEsts g4

B HEE SR A AUl 44 Fa

o
¢
ol

,‘_5‘_1:!] , §_|]—Z_‘_ 57]

e

SIS ol e A

I

<¥ [I-2> AAA B3 dlxx &

Yackel, 1993; Cobb, & Yackel,
1996). ©] #HL ylo Julo|Ae] 5ol 73]
oh= BAo] glom, Ao FAMFE 1 o

u|7} o]ojzt} E3], Cobb¥} Hodge(2011)9] <
TAME BAGN e M E=A EA

AAA, BAH ZAAAG, MAH ZAZE AAlS
ATk <F [O-2>= AAAGo] #3317 Eoltt

2. Cobbe] A7t Al

7 AAEEe golet 1 5

734
@%‘é% ‘;%%1 9 TtHBrown, 1992;
1992). wEtA] o]0 7|3 o2 AEF e

T2 A4 (Normative Identity)

Aol =7] A ssfort 5t
“E‘ @A o] AlE)Z gy} BeEs

M4 A A (Core Identity)

W7} ola, Folo] B3 Aol B SAES)
al

A4 ]

7MQ1A g4 (Personal Identity)




<% [-3> AAAP Ao 54

Cobb et al.(2003)2] AAAEH

Wang¥} Hannafin(20035)2] 437|714k 7

1 852k 1R, wAdY, sHer Y, sty
AZAA WA g5 A4 1 skgo] A
=7 13 A el dis] ol&E& Adete
Aotk

2. YHEZ S Z FA(intervention)2] /3] 733t

3. ZA02 Q (prospective) ST 1Y 2 (reflective)
54L& 25 =3k

4. M A o] §HEH A ot

5. AAIAE S Bl AEE ol 8ot

1L 8% A8 9% AA 9 daS BsliA A
AAH EA HfEAES BFHOZE sl kA

9+1%gz¥%m%ﬂ>

Z C AAAT 5 thokgk AFEe H2

T A& A Ak

3. °1%?Jr AA WG BF AT A

it

5. oim el A
PEE T R B

P
=Y F Atk

F_Onl‘_

KR

=
pae et

1

2
-

rv U

o)

flo o

ol

>

o

i
0}{“ Rl

_,>L

%o

e oo

o
-
— oL o
in
filo

T MEE Ffrilo] AR
7} ) tH(Design-Based Research Collective, 2003).
ol QFE ugow wsd dAFME
Brown(1992), Collins(1992)ll 2l&f A A¥
(Design ~ Experiment)’©]  A7EH ARG, 53]
Brown(1992)2 & @47} BaelA 93 ¢
A= Z& WslE Ad ndEFdA w48t
&3 #Ed APHoER AANFES Hy
L, Collins(1992) HAl o] &0l thet HE&4 &
AL 24T 7 Jde AAAJ] 97 PHOEHA

A

AAATE APSL Uk @I} DTN
AYH O F%goH el & Felol iie
ATEA HANPES A glor, ol o

age
WEsEg  AASE ol IAAAURIG
(Cobb, Confrey, diSessa, Lehrer, & Schauble,
2003). AAAPES IR st AAAT

(Design  Research, Design Study), 7J&dA+F

3) Cobb HA| 19 Aol “AAAT(Design Research)’ 2= £0]&

Gravemeijer, 2011).

(Development Research)2H= -8-0] 50| E8%HA
o] AFAE ofdl thFdt woke] wS3hA
TolA AFHHOEN FEH7] AT o
%, Design-Based Research Collective(2003)°ll 4=
AAAE  didel  AAZ]¥EA T (Design-based
Research)2h+= %01% 73t AH83ka Qloh

:[Loﬂ o:]:[LHH:H oi;,q x—l

d wAEEZHe A7 ¥ BAE
Fshe 7hedl @ AAFH i dRge
THeR olF st FEAZIZ fEiA &

al., 2003; DBR collective,
oA AAE Al AT AnE Hedr] 9
s AA wsRAe dgoR T

Cobb et al.(2003)0] AAZF HAHH] EA 3}
Wang} Hannafin(2005)°] #4132 A| 7] 9k -2

A3} TH(Cobb, Stephan, Mcclain, &
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E4& Yehd Aol

<¥ T-3>94 Cobb et al(2003)°] IFIA
AAAE] EAES AAE] AHEH, A WA
EAQ @t g5o AR oY THFS A
At ol s o FAIHoRE 7|&stth
Cobb et al.> 3tFo] FHAS JHIe] X o ZA
AtaskE A olflo & Shgdt AAE ALS A 9
9 %E‘Olﬂr AR FrE PR
ZATA = B3 Ao g 7HFstn

Ak E=3H f%“ﬁ AHshs W M e &
J(Affordances)™} A ¥4
(Constraints), n.5~5H<572] 9], w8 He] 4
Oﬁlﬂi OE TRHAEEA T, ARk ?rt'.ﬂ)

ZZA713L JTHCobb et al., 2003).

oy ¥
X
i
o
J9J
oy ﬂl
_\,L
0][‘
O_u

AALARY &1 Y E& 7N E 3
(Environment o du nuF HAE A
Preparation) WA

y
-ug AA B2 B4 9
Cﬁ(#ﬂ])"ﬂ Eﬂf\f} AN

AALES 33 £& ARs7tEA ol E
(Classroom HAAA Y3
Experiment) - ol AAZE nAAA

ogAl HEH=AE ol
sk N

AAAY 2

(ReAtroslpef:tive 7] 9QalA RE AuE
nalysis) BXsg A1
(2™ O-1] AAAEe 2A

T RA AAARY EA diside A
T7F o]A AT oEFHHA FAl 2 F
Ao AP o]8F AH{E wddttn 3HA
THCobb et al., 2003). o] EAL& tjRrEeo A
ALdRS % FAEAE FAAEoo] ot v
AAAEY] A7t 71EFE T A
o|FofA 1 Ql=tl, 1 olfrE thE ATl HlF]

ro

Aol tig 2HEA)l Ha, 1 AEE Ve
7] d&Eolth

Al WA AR 5%
o3& s FHAo] MHART )
2A817] AsiA ARG S Pol AR

2ol A EAE & BofFa o,
5

ge A7l el

A Ao g vt v‘i—ﬁ% 3 FZCt
A)E HEAUY] Wil mEH E4E FA
7ML = Aol E}(cObb et al, 2003). ¥l ¥
Ae F53 7Hdo]l T whte] HH, =2
& FZ3 7pdo] AEEm AYow olojx e
Mt o] eaHWHEH) 545 4™ 2

o]tHCobb et al., 2003). Bo.E THA

(Brown, 1992).
. AR Ee e

SATNA e AT el met
ATFE AARIL FA5) A EARPe

< v g 3 Yy 2o Aotk A4A
kol o= AAAY, AAZIAT, O
oL ofe} FARRE Aol Higt HlwE Fe A
AdRel g dgE Adst] AASAT
(Bannan-Ritland, 2003; 1992; Collins,
Joseph, & Bielaczyc, 2004; Edelson, 2002; Wang,
& Hannafin, 2005). TS <X [[4>= A S
T3 W AANL dElES vtk

Brown,

o AA8Ye 34

AR e nHE ANEE PR
7 i Aol ofer A7 B4, 54
o, HAA mF B, w5 PN S met
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<3 [-4> 2AATE] A

1. WAL AR FEAES B AAAF]

=4

o] Fo] A oFgtH(Wang, & Hannafin, 2005).

2. a8} Srol| #3F o] 2F
2004).

gl 0g T

ol

A7} o] FojZ o FTHBrown, 1992; Collins et al.,

3. st sy HEE AAER] AT FAE A3 oF Frh(Bannan-Ritland, 2003).

4. AAH AFAA HAE T BRAEN 2 ST RAE AAS|oF STHEdelson, 2002).

5. AAAR] AT FAE HAs] $1% FTAl(intervention) S A2 A8 oF FFTHCollins et al., 2004).
6. TAE /M, A8, H7ista FA3)oF gHrh(Bannan-Ritland, 2003).

7. FA19 Y EF)S B3l oF Frh(Bannan-Ritland, 2003).

8. A AFe ol&F A FA A BFE EFTHWang ,& Hannafin, 2005).

gHew MA, A%, B, FAS ANWA
ogFstA AlE Uk 53] AAEES T4
A Y SR B WA A
W FZE AAH o] Fo)A=T, Gravemeijer &

cObb(zoos)% (28 TO-1134 Zeo] EukAll ggd

<® -5 ANZY AH 2x

4 AT WAQl EH, Sa, BAow
qstnst Sk

TR AAL Gt A E=

Adge 532

A E el dad &

7} Qlo] HRlth <& I

o] A

Azpy A Aol

Mckenney Reeves Voigt & Wang & -
_ J A7 - o] 244(2011)
(2001) (2006) Swatman(2006) Hannafin(2005)
il -71EQ
ij o ajq T amaa N R L
w g | 2 A77A AN | o
27 B A gg0 =4 Mﬂ] 12 AT By Al | -0 2
= amma Z(7}4) @4 (@ARAE) | -d882 - 4=
@224 0 o g a0 EERDE -ATHAEE
Ad 2k 1 R EE! _
— Iy W59} %] i:‘_}{f;ﬁ drdE
_age m| °lEH 5% ~a7d
=2 EE] Efﬁ” [ Znsa 0z -Z2EEY
e ol a2 iR 447 | 1% A
AL e JlEaT nag | €80 | -2
F499 7Kz 2axa | &TEHS [T ey,
ZEEYL H} B2 e} Hjg s zi_:rLfoﬂ o
o o) _ == 2
el L B M B R EERIE
) el e [ | AAEE
sanere | 22 | -FF0MD 47 B Az ARAE
= - =
A R N ey AT
Y= -0 —
(323} w 9 - 57} =2 EE
-ss P48 | 23 A
e ! SERY 22 &R w39 =3 | -4
BHAEY | a9 489 sh AHE gy PR
oA | gae A % -4
e g | BEA w@ w0 A 73
o e A EBOR)
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AN AALRS] AR a4E Ve A
THMckenney, 2001; 2006; Voigh, &
Swatman, 2006; Wang, & Hannafin, 2005). 53],
ARz - o)l dro1)E Y ATAEe] AAA
S EUE g AF AEES vEo R A

Yo) ARH a4E FESAA sheith

Reeves,

o} AAAF e AA

Cobb> 198313 Purdue ©]&}
A HA 258
gr=A Mdd ek g 2
2 3 AAEES AAE] AR o] AN
P& 10d 2F ololA gtom, o] AFo=R <ls}
of AREA FH, ARS|GEA oo ® o
7HA wei s 54w g9l tigh wast
A ol2 T 9 e AT AHES o]EY

WTh(Yackel, Gravemeijer, & Sfard, 2011). Cobb®]

29 36—]—15_ =

Sl wAoA el FohA Al ik AgS
TASIAA dopztar, AL AANES &
A oAGA sk ShF 71815 FHEA ol
E 7 JdE S e F JEvtE ATl
= 3} tK(Yackel et al, 2011). 200013 o] 3-oj
Cobb2 WALSS o m HAAAS Y3
=8 o] A7 gale F2F 2HEC] wAE
o] /A W FFo FIFS AGA ARSI
Agst=AE E1A k= AolTh(Yackel et al.,
2011).

Cobbe] &= d 7te] AFE HH, AAAEH]

o] F33 Helol wet MstEHAA 9A A
o2 FYFHAYSS ¢ & Atk °]HS Cobb
o]Fetu gl TARA MA ES A
=8 A FHo|th T2
ALl 8 9 GAE JUEPATHCobb et al,
2003).

Hershkowitz et al.2002)2] A7+ Cobbe] A=}

<% [O-6>2 A

1992'd°] Vanderbilt o2 &I Fol= 25  o|& F5A o Ao gal o]Fofz AL
St Ashd tiate] 4ks Shgol] gk AAIAE 2 Yol AAZ AANFEe EA 3 ¢ o
S olojgtom o]FoE Folw EA ol A, A 5L AAF] RoFET 1EL HFH
3 AAAEE &Y I old AIELS JNE B AHF3 S5t wsHHE JNds)
<X I-6> AAANE §8 & &
3 2 9 AT £
2R FAEH] FFAANN FAHE

1o 1 AAAE
(Cobb, & Steffe, 2011)

4 AR

AAAYo WA B4y Al AelH
ZRol A9l o Aol AT Bo]

oA AAAY
(Cobb, 2000; Gravemeijer,
1994)

el SACEE
AT el T49)

thse) mae) S

S R 4EAE, WA 4P S A
2 o Ae) St WAL A A gl

Y& o & Aol ol %ol

b9 o Bl m A}

A AALEY

o4 gt WAE BEo W] AP wA

(Simon, 2000; Lehrer &
Schauble, 2000) th4=o] AR A}

stwol PAHAxZ ALY
(Confrey, Bell, & Carrejo,
2001)

L
S ERERE

stmsl A3

B39 4Y 53
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7] $18iA AAAEE AAEAE, ofd <&
O-7>2 159 A9 dAE 545 Je
0|59 AFAL Awry thes 2o}
Hershkowitz et al.2002)9] A9 A ®A 2
A A neAg BAe 54 1) wrandt @

%ﬂrﬂ e AolHE FESAL 2) FeiAe
o] AAAE, AR wAE, Fiuge A7
AR sk, 3) 9 AHE N =TE
7Ee A

2.5
HU
o
ruz
o:
I-fEI
(r
rr
i

At e 741»54—% Aﬂ%—t— Zolth

= ouA wAe Fa Ex: Ay A4
Akl Adelty. g@e udy aeiAe
okl HAREL HAHRoZ IAE
ol 4= 7] W&ol o] @AM HAR %P
T2 d&F ol RE shuE FAEG. o
gAY S 4 7HA] B oE At

ki
lo o 2

1) AFEsE =7 288k A H0H

3 meaBe] 318 WeeIsh 34, $A) A
ool FE <lal BT DerkE A3 9
S AP oA AT 9T BHE %
A FY ) 71 FelAEe] G Hry
of AF WASEH ofet AL A
2 BAstel AT” Ush Bk HelA
A3 PSS} WS FHEYT 1
Az A2 BFL B
ol EAZ AL,
ATAEA e Bl v B
rsigiT. ATE m%w e 2
/\é_g_

N,
mE

ol o
)
ro
-
B
32
_E
>>.11

By 2g ol syETt ﬂa%ﬂr% Ak F
A 8o AT wA APog vy wg
Aol Exet ol FYHE YHS #EAG
wAATE T e F3H A AHE
gt o o %%ZLE_H WAL S A A
Atk oAl #Ee ALEa FxeEs
FAO wAA HE TRede ARt 3
dre 4 @ at Tk 38hd

<X II-7> Hershkowitz et al. (2002)2] A A2 GAE 54
CRFLE, wEA, FEe) Aol
GAL: AA A 1A -usARA N FFo FoAR
(Pre-design Considerations) ST, Ol E, AT
A S A A
-WFQEANARE w&HAA NEse oA D)
-wEARA R EFo FAR
A 9 5ol g -ATE B 9Y 5 e WEHA #A
Z7) AA-AF-2A - QIEFE AT AFolA AA-AF-AA
(Initial Design-research Design of - A ARG AFA AA-AF-AA
Isolated Activities) S-S 9% A HA mdy g2 vd
A A7 A
stme} ARz 47 Y
. el ol B
A I 39 wedn ases 92
(Expansion) AT

- 718 -



o2 WA o]FeiHth WA AFHe F
deezr g FF Fo METANE ks

AZE BEL WHAM Seln A=stn F3)

W 3%E wEeRT mEHYTh olF fd &
T2 TAAQ weasd SR BEeR T
AEAE N2 5 BFSUA =79
AL B gE 71U wAsta BAE e
A BeHE BA HAJh HEH AE9
AL dEd &FS MAAE B oyt
& 852 Agst=d 7147 =itk A5 wd
Ao BAS T APHEA g OE FY
o &5 YA MIskeEA BE ool s
dE F Atk

4) FE3| B2 o] MEEHAJS W, A5
8} 7)7toll 60AIZEe] FAE A A RdS x
AstATE WAMIAA A Thkst Sa E4le
WAREC] Adsty] {3 wgskr] el aEla
Wk Febel FeHA =7, kg A 5

st =t = W3}
(Democratization) S 2| 0|3t} 7FR| A o] SHAE
oA ‘oJ=¥ SIAH(ntended Curriculum)’ S
A&t Uk 7 A eARoe Aol
wiel o AHA A3} RUHH S &1 =
T Al o A et adolA] mAR=E
ZEAES] 55 VMg 28 £ Y Z=
AEo] AA HTH FE5AE AEE AHE -
=

= glo] A4 Axe gosith 2) vY &%

& ATEAER
THE THeE ATsH
el od A7Ae 4
sto] F==o] 7ide] ofgAl AR BHE=
A FAE wRsta, g8 ATES A A
ANAM FfE AX oz A JFata, vhA
srom AR A2 A4 T4 A wE
o] E3poll FFste] AFskth

ok o] AFHAL 7k s @AM o
FF 8450 SFE AHsy] Hs LHEAN
o AA NI wAQke] FFAANA A
g2 42a8e Tl A7 848 v H
I yoprt ojAe] ATt EAZE HAT NEERS
d

all

olt}. B3], 1= 20033 &
TSI} FHeE Al 313 A=gtn
SATUS ol 2HEHo] 19 o] AT AR
£ I o8 FASA 2= stk &
Al e A Fu] #g o]&E AdsEh] 9
HAHoZ AA ol&e AL A ¥
ool g Al £4] AF(Cobb, & Hodge, 2003)E
st E, ols A7l #e skl )
Hodoza AAAEE o NS A

&3

520, ko] HolH Gelo] o oled B

e z7]

)

- 719 -



£, Cobbo] o] 2HH7] ARE 1o
Fol T olgd WL ZAApolgieh B3,
shgrol T A ESA B3 ole) B )
domH ABA TP, A8lFekE TP, 5o
AYe olgd WAL @ FetuwAEHd B
@ ATgo] WARUL, 0F GeAd] THo

2 %;57} H7 1= stEThAEv A, A=, 1999,
Zket, 2001; W78 <, 2001a; 2001b; 2002a). ©] &
E-2 Cobb et al.(1989)°] AFIH
‘Eﬂx—l% /\]_i];ﬁ _HLHJT‘;_'—O] ?'sl—z\gT‘:,'—_'—g] =
]/\—] X%v/]X']O] OdOdoﬂ Czl‘dl:g —i—u}
= A7Z2GE 7HteE 3k Tk

Cobb®] =W 24 o|F AF7HA 17} AAIR
H thksta BT |2 AEE Foll 53
dFRte] Z AFtel H&FHolgtth &3], U
ot Fetude ulElRE o2 TAKIF
T, AR A, 5hE
Z aldel] oW FFe FEUlE AHREe AT
2 F3] 3gEo] Atk o2 Cobbo]l Ui
Tl 713 FEFE o] AR Ay AA-

Ayge] F3

7}. Cobb2] o] &2

Cobb¥} Yackel(1996)2 3} 8FS olsfdt=
b Nl FAFAH B Wi
&

Tt A o] A €]
Sy AS| RS BHoz Awny) Az
M, _rsm A s:m,] =] SLOI_QE’H A2l

s Fl

25} A} s}sa—t—tﬂ o]ruﬂ Cobb3} Yackel(1996) <]
AT7F T2ES ATl 7)dte] HAGa A3k
Aot 3], 24700 FIuAEI}E S

WA, ABH T, AESEE FEoR Uirol

2453 glom, ol tet A AAFos
A ol Ade waEs AMsa ot W%

2001b)2] ATE O B Cobbe] AFE o237
7RSI e AR el B3 231

A7 # 4 AUtk e Cobbe] ATE B

ARB|EtA o] oigh o] 24 wiES uEE
3, o]& B ol&H VAR AA FEAEE,
DEEH B e AAH ZARE A g, Akl
8t )E U] AATFOEN Cobbo] A|A
P ohFst Nds Ads] AnEa gtk =%
T ABEhA st 88 JY, kA A
P} FAP LS =93V = AT

o] & WPA<4x2002a, 2002b, 2004)S Cobbol

ATE WO
2 Mgt 1 A7

3 A% AAATE A%H O
Bl A85sHA 7
=

AAFA S A F3sta A} 39T = ] H 2= gk
g - A1 005) 7 ZAF014)E F
sta Aol A Uehe AR EtE el 43

- 720 -



e BT olzle] 84 Adel mAE o

apol sl AA AR AN,

L} Cobbo] A<

of
%

S A

il

TUHe] FEtus AFelA Cobbo] EAMYYH
AAIHE AT7HHY 722 283 AS &
olR7]& ol ©]Z& Cobbe AToA &&
Ha Qe AAAY = AAIATI) o)F A
7]19F A (Design-based Research)Z HHF o] T
¥t WEAENA IFE I FHEH A

Toll s F8HI deolE = o] o

6} a1,

A o ,]6} A5 = ‘ﬂ'ﬂ]?:ﬂ- HolEE A
&F o7 Asjoksts oHee AT I

(Brown, 1992; Collins, 1992; DBR Collective,
2003). Webd FaA ok WA AT o]
theel S AT B3¢ 1efe ¥ o),
FE sl YA Ag3] P, obxzA A
2HoR @ ) FAWKATE
of it T 1F FEo R
e AR g
39| om, THL,
A A8k, *2741%‘@«1 Rkl HaL
Brown(1992)3 Collins(1992)¢] A+E =x3}3F A
AAde] tlE2 Al E(Jasper Series, Anchored
Instruction, BGUILE Project, Technological Scaffolds-
Social Scaffolds 5)& 3] Aejste] AF3IA

ojd o]

i,
o

rlo

%0

£ om X
-
o
rE o

St

]
i o
fru
o
ﬁ

i

~°i1
@ 3
T>

Ant
o

ot
o &
-

Gl
s
rr

U FItagATdME AALY A
S Zopry] offARl, w&Fse Aol

o EAZIREATE 2 R
2NET F8Ea Yok 539
T+(Barab, 2004; DBR Collective,
ol B4 oI 97, o =2
Bt Agse] BA0) B
oo it AFEZA

280l g oMY sy AU =
ALANA, 2008, 2009; A= 254, 2010;
e, 794, 20099 FA@PAEA =Y A
9 AFFAZE, ol 2009, JEY, ﬂi%‘,

219, 2010) 5°] At &
o 42] P. Cobb?] éﬂl@@ﬂ dEE ‘%%—E— =
ATE AVEE AclBE wSFsHEoke] A7
7Rk A ol HETHE AT

n. & 2

[ —

Cobbe Z7]0] F3d TAF #Yo=
g F8A A4 TR AT}
AL} tﬂ—xg Y7 e] A5 2Fgo) X]);' ¥ ]

oi ofN Kl JS‘J

3 A, 58 Sher2 B AR A2 FA e 7
o B oople}, o Ao A@d) &

2 2 Zoln(8A <, 2001b). Cobb
< YS] £
A3 A #Ho® U
Cobbe ol 23} 344 J528S v
ato] B
S Al M B2 Agsta o)F V&=
ato] o]2S FAs, £AE oS o AF
of g3t sXete gL G ol&H A

& =msgh

- 721 -



T Sotagel 2 Aol Agstn w4s
7] A3l WESATFE RE olgel T U84
2AE RO & Jb ATwE AAEL
etk AAAEe AA medge B
W5E EPHe S S 1 sl Hels
7] 9% ol2e sk lolth AANEL B
s hgE olge Agaolm, AANPe @A

o] 243 4 9l ZA(ntervention)e] =

sttt A A Q1 (Prospective) S HEF AR
(Reflective) S8-& B Wjx£stal glom 7jdst
TR WhEx dAle AAoltt. HolHE ¥
CAA AT oF ALHow AZHH

ERE

gl 54 2 49 5 2 5 ATk ALl
T oastel ERE vgoz HA-AT-AH

)
1
o

o) S31E A Aele] AE FIed 7]
B 4A L & ek
3

A=]
=Y 9] ATES Fuet A= AA A

g 2gla a9 AAEe] Fadol Hef A7At
AR St 2 e ws ARl Y

72 53 on] Qe ABEL DEFHQT A
B e E AA AT fEdE B
s weBe, Hetus, DHRELS BobolA
AAAGI ] AT} 2% HT QL B, of

734m2014). 2T SR AANA YEh=
ALEEtA el 33 wAke] 8 Ald
AT ot st ik HRALERY] =

AR - )01, FH NS A A
THHOZA AA7|HAFHDBR). ISHE
AT, 23(2), 323-354.

AvA - A% =(1999). & -

- 722 -



217 2008). 4 v F4H
Ms g AAZTAF
AT, 14(3), 85-114.

ZA1%(2009). $17] HE 3
s % AT ASA R Yol
T, 15(4), 45-75.

HFRET2002). HX1A ATl s AF A

715 B4 ST, 12(2), 193211
H01‘Xoé\1‘(2()()121). wWARES HnE £33 Fetus

N A 23 FFAITAT, 11(1), 11-35.
1 <(2001b). AHE A8 FH Y Y uAE
sl 8 S3AT, 11(2), 273-289.
WA S(2002a). W= 2T alAbe] SHYFA
S A TS FAAAE D w3
231, S8l 4(3), 415-433.
W 4(2002b). AHIEAS B3 Ao sy

rﬂ

2 3ol FI AT SaE, 4(1), 79-95.
WA 42004). 25TuAEste] A ARSl
g R Ity #Be. FEmSEAT,

14(3), 238-304.

A4 - 2524(2010). $171719F CSCLAIA 18k

AQETFo AAZNATF. AFFEA

, 26(2), 149-186.

dEL - H49 - THF(2010). T3
WALE 9T wg AA AA 2y )
T ASFAT, 26(4), 121-147.

- F9H(2009). e-XEZ TS Fh5 8
A BERlA] AAdETe] AWM. 1S
ARt dT, 15(1), 187-214.

A2)8(2004). T F AFolA AHA-HY.
T T3 =EF, 7(2), 67-79.

S} - At - ARA1H(2005). WA A
32 qilo] 8k Aldol WA= I &
T EE =5, 8(3), 343-356.

Bannan-Ritland B.(2003). The role of design in

Y
re o° r

(2

-

N
4}

research: the integrative learning design

framework. Educational Research, 32(1), 21-24.

Barab, S.(2004). Ensuring rigor in the learning
sciences: A call to arms. Presented paper at
the International Conference of the Learning
Sciences, Santa Monica, CA.

Blumer, h.(1969). The methodological position of
symbolic interactionism. In Symbolic Interactionisny
Perspective and Method (pp. 1-60). University
of california press.

Brown, A. L.(1992). Design experiments: theoretical
and methodological challenges in creating
complex interventions. The Journal of the
Learning Sciences, 2, 137-178.

Cobb, P.(1994). where is the mind? constructivist
and socioculture perspectives on Mathematical
development, Educational Research, 237), 13-20.

Cobb, P.(1999). Individual and

collective

mathematical ~ development; the case of
statistical data analysis, mathematical thinking
and learning, 1(1), 5-43.

Cobb, P. (2000). Conducting teaching experiments
in collaboration with teachers. In A. E. Kelly
& R. Lesh(Eds.). Handbook of research design
in mathematics and science education (pp.
307 - 333). Mahwah, NJ: Lawrence Erlbaum.

Cobb, P.(2011). Leaming from distributed theories
of intelligence. In A Journey in Mathematics
Education Research (pp. 85-105).
Netherlands.

Cobb, P., & Bauersfeld, H.(Eds.)(1995). T7he

Springer

emergence of mathematical meaning: interaction
in classroom cultures. Psychology
Cobb, P., Confrey, J., diSessa, A., Lehrer, R. &
Schauble, L.(2003). Design experiment in
Educational Research. Educational Researcher,

32(1), 9-13.

- 723 -



Cobb, P., & Hodge, L. L.(2003). An initial
contribution to the development of a design
theory of mathematical interests: the case of
statistical data analysis. J. Korea Soc. Math.
Ed. Ser. E: Communications of Mathematical
Education, 16, 1-65.

Cobb, P., & Hodge, L. L.(2011). Culture, identity,
and equity in the mathematics classroom. In A
Journey in Mathematics Education Research
(pp. 179-195). Springer Netherlands.

Cobb, P., & Steffe, L. P.(2011). The constructivist
researcher as teacher and model builder. In A
Journey in Mathematics Education Research
(pp. 19-30). Springer Netherlands.

Cobb, P., Stephan, M., McClain, K., & Gravemeijer,
K. (2011). Participating in classroom mathematical
practices. In A Journey in Mathematics

Education Research (pp. 117-163). Springer
Netherlands.

Cobb, P., Wood, T., & Yackel, E.(1993). Discourse,
mathematical thinking, and classroom practice.
In E. A Forman, N. Minick, & C. A.
Stone(Eds.). Contexts for learning (pp. 91-119).
New York: Oxford University Press.

Cobb, P., Yackel, E., & Wood, T.(1989). Young
children’s emotional acts while engaged in
mathematical problem solving. In A journey in
mathematics education Research (pp. 41- 71).
Springer Netherlands.

Cobb, P., & Yackel E.(1996). Constructivist, emergent,
and sociocultural perspectives in the context of
developmental research, Educational Psychologist,
31(3/4), 175-190.

Collins, A.(1992). toward a design science of education.
In E. Scanlon & T. O’shea(Eds.). New directions

in educational technology (pp. 15-22), New

York: Springer-Verlag.

Collins, A., Joseph, D., & Bielaczyc, K.(2004).
Design research: Theoretical and methodological
issues. Journal of the Learning Sciences, 13(1),
15-42.

Confrey, J., Bell, K., & Carrejo, D.(2001). Systemic
crossfire: ~ What  implementation  research
reveals about urban reform in mathematics.
University of Texas at Austin, www.syrce.org.

Design-Based Research Collective.(2003). Design-
Based research: An emerging paradigm for
educational inquiry. Educational Research, 3X1),
5-8.

Edelson, D. C.(2002). Design Research: What we
learn when we engage in design. Journal of
the Learning Sciences, 11(1), 105-121.

Ernest, P.(1994), Social constructivism and the
psychology of mathematics. In P.Emest(Ed.).
Construcing Mathenmtical knowledge: Episenology
and mathematics Education (pp. 62-72), The
Falmer Press.

Gravemeijer, K.(1994). Educational development and
developmental research. Journal for Research
in mathematics Education, 25, 443-471.

Gravemeijer, K. & Cobb, P. (2006). Design
research from a learning design perspective. In
J, Van den Akker, K. Gravemeijer, S.
McKenney, & N. Nieveen(Eds). Educational
design research. London: Routledge, 17-51.

Hershkowitz, R., Dreyfus, T., Ben-Zvi, D,
Friedlander, A., Hadas, N., Resnick, T., &
Tabach, M.(2002). Mathematics curriculum

development for computerized environments: A

designer-researcher-teacher-learner activity. In L.

D. English(Ed.), Handbook of International

Research in Mathematics Education, 657-694.

- 724 -



London: Laurence Erlbaum Associates.

Lehrer, R. & Schauble, L.(2000). Modeling in
mathematics and science. In R. Glaser(Ed.).
Advances in instructional psychology: Educational

101-159).
Mahwah, NJ: Lawrence Erlbaum Associates.

Mcclain K., & Cobb. P.(2001). an analysis of

design and cognitive science (pp.

development of sociomathematical norms in one
first-grade classroom. Journal for Research in
mathematics education, 32(3), 236-266.

McKenney, S.(2001). Computer-based support for
science education materials developers in Afiica:
exploring  potentials. Doctoral dissertation.
Enschede: University of Twente.

Reeves, T. C.(2006). Design research from a
technology perspective. In J. Van den Akker,
K. Gravemeijer, S. McKenney, & N. Nieveen
(Eds). Educational design research. London:
Routledge, 52-66.

Simon, M. A.(2000). Research on the development
of mathematics teachers: The teacher development
experiment. In A. E. Kell & R. A. Lesh(Eds.).
Handbook of research design in mathematics
and science education (pp. 335-359). Mahwah,

NJ: Lawrence Erlbaum Associates.

Voigh, C. & Swatman, P.(2006). Interactions in

case Discussion: A design-Based Research
Approach. School of Computer & Information
Science, University of South Australia.

von Glaserfeld, E.(1992). Constructivism reconstructed:
A reply to Suchting. Science and Education,
1(4), 379-384.

Vygotsky, L. S.(1978). Mind in society: 7he
development of higher psychological processes.
Harvard university press.

Wang, F., & Hannafin, M. J.(2005). Design-Based
research and technology-enhanced learning
environments. Educational Technology and
development, 54(4), 5-23.

Yackel, E.(2001). Explanation, justification and

in mathematics classroom. In

PME CONFERENCE, 1, 1-9.

Yackel, E., & Cobb, P.(1996). Sociomathematical

argumentation

norm, argumentation, and autonomy in mathematics.
Research in  Mathematics
FEducation, 27(4), 458-4717.

Yackel, E., Gravemeiher, K., & Sfard, A.(Eds.)

Journal  for

(2011). A journey in mathematics education
research: insights from the work of Paul Cobb.
Dordrecht: Springer.

- 725 -



Finding the Way of Unifying the Theory and the Practice in
Mathematics Education: Focused on Cobb’s Research

Lee, Chang Yeon (Graduate School, Dankook Universtiy)

The purpose of the study was to pay attention to
the studies of P. Cobb which have actively been
quoted in the international research of mathematics
education for the last three decades and to look at
the result and effect of his research. In particular,
we in-depth studied theories and the methods of
the study which he has tried to reduce the gap in
the theory and practice and investigated effects of
his research to the Korean societies of mathematics
education. Cobb made special effort to integrate
radical constructivism and social constructivism and
used emergent theory and symbolic interactionism

as theoretical background of the study. Also he

Joo, Hongyun (Graduate School, Dankook Universtiy)
Choi—Koh, Sang Sook (Dankook University)

analyzed the mathematics classroom in individual
and social perspectives based on the interpretive
frames of social norm, sociomathematical norm and
classroom-mathematical practices then dealt with
equity and identity of the students. Because Cobb
contributed significantly to the development of
practical theory using design experiment as the
method of studies, we presented the definition,
characteristics, principles, processes and practices of
the design experiment. We anticipate that his ways
of research would be used as means of unifying

the theory and the practice in school.
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