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8t SHS0IM =70 Bl T BA:
oty O|ZEA0 A& HEEHA XF

g3 s

S48 4 9& RoIZn 71tk THcE. Confrey,
| A|&tStS o 1990). &A%, Aol Yoz A4S0
FAH 2HES JHAT J9A F3HE S
258w 4% 2553 BASY w5 A 1T 1 AEES B9 oW 289 &
5 AAE, & 2§ 3% 2 7AY %7 857 AYe S=A nAF 2 RAE
242 WHaA B4HD YT ols A o el AEo] guH SEHoz FAH
S0 AAz Zeld ABE z HE ¥ doE B Wk
co we

£
T My

< T3 gdste A2 e werx SHARE, ol F FAel A dMEe F

st mZ O =2 FFS T MEFAY  SHE ol8d g ddEA S48 5 ok
e F83Y otoltolg AZAsn AAY dE Eol, AIEIHF BN 2T o€}

F e WHol H/® 7] WiEolth g £ =T 8o XIHE AFF dAg &
go YA v 7t2A7) 93 H}%Eﬂ oM dolvte 9453 Add 23E& FE
& ?ﬂl%% ZFA A gAEC] FoiF &e] UThvan Oers, 1996). §H, FAF9

ARe 58 A4 @& o8, & = BHd 712 oJe&red FAF 2FE 7}

(Ex A7 )% o188t A =¥ ¢ Ae HEHD /84S +H3ez udsl,
RS 27 Fo 2 Fol uHEE Aol I FAES #EIAY 2Fd Be
T T U dTAFE ol £ AL FIAA AAFH B AEst AoAEA
T EYE A FH@SAFHALR, 2001).  JAH FFol EFE HoWA A 59
258w FEAZE A%k A ol AEE ALY 4 JYEE ojlne

oft J
ﬂﬁ
v

l

=

MNES olsfstn AFY AT Asked Slold o 2HE FE Aol UtHCobb, 1994).
A A€ grgdted R E’i?‘s} A ol-&Hrt. 2 =E2 F% FYdA4 BEHE =79
T8 wF - g9 ojg ZL TT(tool) & FEo #I FHE zHEEH Yo E49

FW 27 AFANE & 233 gol A4 md 4B AP Rasie A8
AeARA e FHH Adeld Az 22 FAF YA (EE AAH) F4
g % WIS 9t A=A FEHY HW  AAe 49T £ oF A £8E
593 wid Aot FA7 PR FHE 77 Aolth o8 98 Fa e

o 1 ARE AEFOBH FUL AALYA  (EE B =RAAE FAH 232 Tm
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AeHQ g5 A2"F AR F A=
Ho| FAd Fdse Rz EXI}e Aol
. o7 BF A 2¥(activity systems)o|}=
AL AQe 712 A 2% JLd 72
g BN 99 oldAE SEII AT =
go ggtoz 7 BFE /YU - XY
A a4Ed TEde JTHA ALHe
2 Fde A& YA £ o|th(Engestrom
& Cole, 1997, Greeno & the Middle-school
Mathematics through Applications Project [MMAP]
Group, 1997).

e BF A2¥ WA WAL 8 A
2ol BGAS0 TAH ZHER FE4E B
A EfFez FAS7 GAA ‘A of

1=

W2 (ecological affordance)”’& %A 23]
of stexE FAHN #4 JdIL=E 9=
Eo] 71t ojxdaAe FojA FF A
Hulojy AFHE A0ZH, £33 o¥dx
= 84 Ade Fzx¢ #HE AL dHe
fololz 4FFH HqIHAE A FHoZ A3
A w2A AA9 BEE AL A= &l

B =82 3A A BELZ ORI &
A 239 g #3 BFHE 2H3] A
A olgFez olxdadE MNEL A& 2
g Gibson?] o]E& td3] AMEct 4, 2
gw 28hd LA F3E F9 AR
ALgsle] 2513 Xyl F33F ojx|
£ a3 =9t a3 wAgeg,
o2 &% A" WAl F 7HA ofx
g =A% davt eSS FAFHY ddgs

¢

> fig ol

X

i

1=

[pM

g ulgoz Atet
II. Gibson2| {EZEHA 0|EQ
AL2| 2}
2 Adla= Gibsono] A|7|d “o]EXP A

(affordance)”g}= AEE 7+d3HA A48, o
Ade Bzl 27] oje] Mg Fu 9
£ Ad BN QWA ASY @Fo=
A48 458 & USS oTW2 oJge A
Fatel AW 7129 ole A AT PYL *
g9t ¥4 A% 2 ANRRH BERY Q
AE B8 Gibsonol AAF FEHA A B
AYE fAGUA o8 HAH WP AW
49 A%E BRAAE B§ H5HES )
g & A Pge =g’

=

L dEEs o2 3 B8 ¥ o
a7

Gibson(1979)& oJEXWxge AEe o
o] gtk “az (@Al FEAA A3
FE 72, F& ZolE B FolEA Tl 1
Rol FF& F= A, vlAs] F= A (What it
[the environment] offers the animal, what it
provides or furnishes, either for good or ill)” (p.
127). Gibsong $4 BHOoZHE oJX P29
d& AAed, FA¥ez £33, 8 2 7
z, EA, d& & 22 2.
Gibson(1950, 1966, 1979) AHAale] o]25 %3]

KX
o=

1) “mathematical affordance”$} “ecological affordance”z}= £0J+ Gibson?] ojX WX o8& £y & A
A7le Z2AEAA w2 Fo|Adu} FPgtwe) Kishner W47} AMPUSL w3t thik ecological
affordance”®] 7%, £0j9) 9Ju]g 13ty B =Edre s ojxusete FHduohe A8FH o

T2z U@

2) o] £ol¢t BEE B AAF AP A4 & Kirshner(1999)E F2317) ulgh
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QA AEE B 23 AUFIE s
B3 dEA ofE dide] FtAE 9uls} siH|
& 4u%d 830 H59 Tt AEE
HAtHCostall & Still, 1989; Reed, 1988). o]&} 7
2 ZHYA Gibsondl| Al o]THAE e A
oIt

Gibson®] ]2 A4 A 2HJ& ZF
A7) e IR FASE 1 ol I
A7 BEel AHFH Pk HeHE HE o
#go] glttn BuFc 9 E Eo], Brucest
Green(1990)o] 2]3}'H Gibsone] oL E3] &
()4 FEAN AgHeR dFe FFo
b AAsA HE&E F e oloH,
Sinha(1984)°l] 2)3lH o] X o] 1T A}
2 AL ARl BAA3 AR Gibson
9 o]EWL o|BL AW 227], ¥7], EAE
71, B€ TH3 2719 2ol A FF
e Y3 PFF3 A¥se JdeHE 3
C}(Leeuwen, Smitsman & Leeuwen, 1994; Mark,
1987, Warren, 1984, Warren & Whang, 1987).

AT ook 2L ADH BAA wao,
Costall(1995)2 Gibsono] o|EXHA9] ALEH-&
84 e AP0z TARA YRS Wi
4 A HA Gibson(1979)2 “AA §
el A3de 7 TR P A o
YeaE g2 FEA A, vz Tz
HooE AgEd A ATHE Aot ¢
1352tz #2384t Gibsono] 7FA: YW
ALE RS B O 22 19 #EA
FAHozE BHEaA Zxed, a3 <A
A $AFL ¥ A2HE /AR Qe FF
AoA HAE »E APo2 39z HAS
Fae AL 7heA e 1397AE Aot
A% Gibsono] o] o] £33 AriFeld) o
g3lr] 93 dgoz SgE o298 ua s
E o, R4 I o8 AA A EIH #

fu

Aatel ABEHA G342 £ AeAs E3X
&k

ol Z& EAFA A3, xR o]
2% A3EsA BAAl FEsteln =83
AYdFEo] Ay ol A BHY ZA
Al kA Aoz a%s & 4 Ik R
WA WL X Z(perception)d]  #F
Gibson®] FEE2 A9E FAEAN A &
T AHE A Fe B2FAHY Aoz @
AR Mgy & ZAolt}. Gaver(1996)= v
Holg 883 A8y J3a8e EFd8 E
HE 71€87] A3A ojxd2 Mdg A8
o} ole} FAFSHAl Norman (1988)2 <1zte) Ab
33 PFL 2 BTl M £33 43 W
Aol A 2 EFF A3 3N FAE
te AS AGIEA, Q1719 4G

A2

T E (artifacts)? TTE AASIEH oJEW
&L FHAU AW, ojg e BAL

AUzte] EH3 BF FHHES WEY] H, E=
53 &5 ddo] gedM 5oz 73
Al =7E AANE 1 EFA et A
Ae 7381 e Aol Wertsch(1998)7}
AN K], ofg} 2L ZWeA Uzt 43
ZHgo A AL EE A EE UYEL 21 B
23 Badez oz dAFHo =z A gl
= Aot

Gibson®] oJ¥ R o] & At slr] %
F WA Ho WYL XZsl= Al(perceiver)
9 F87F L A FAFOLEZA X
€ MdE FF3te ot olet #H
3t P IS BEFAHY Lol FUlE
Aotstey 9 Eo Shaw, Turvery, 132
31 Mace(1982)c= # & Al (effectivity) &,
Greeno(1994) 5 3 (ability)-S, Snow(1992)& 3
“(aptitude)o] Tt & & AME3ITH X W2

B0l AelA AFe FE Aoln FAA,

Ha
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olr

T AL 1ol 1 oER2d H3
e #2AH FAlgn 2 5 3
o]. ol9} Ze HZ WH& Gibson®] ©]
29°] Qo] FExn EH3e FA AAS
2+ g ok Av}(dll, ickhard & Richie, 1983; Fordor
& Pylyshyn, 1981; Ullman, 1980), x)z}3}=1)
Yol Aze] dEE BrEAAD FHoE
BxeA Y37 Wgel A A A4 F
o4 ezl oA EFY olEDAE MR
£Ag A9aA Rt wEe S5

3+ A o]t} (Ben-Zeev, 1981).

o]} §AME wietelAl, Heft(1989)= o] ¥ ¢l
te] ozl #HA EAaA =HY,
“Thed olTWATY “AEE oXY2"E T
28 4 YA o] Gibson o] EAZFA 7
& EF

rlré;mg
N

£
Yoo

=
=5 A7

< AE Aolgln FAIUC. 7|A,
7Fs§ ol ¥ A A(potential affordance)e} -2 74
YA XzZhzLe] UAFHQA "adte FHIA

EgFoer oxXdxrt EAFYE  Gibson2
FUNE VY Fe wuEdl, 4dE ol¥W
2 (actualized affordance)= f71%7} ojgA &
A3 #UHA $EeE A+ e AS
Ans] Eoh ol e HI Y FAFL
Sanders(1997)7F ¢ A}8k%o], Gibson A}Alo] =
2aen 7Eel kAR FA% Gy ol
4E FARA I A AA gede A

olt}. Gibsone YR TIE Fol 2 Fo=
Az dolale o]dE2L A ZHS}

A 2o ¥AGE Holm—otHAzlY AW
Aotk 29, o F WA F2uPelA A
d 28 TE AL T2 olgs FAd
HA FAA olges AAAIE WHol
91 g

Gibsons] o] ZW2 o2& Algssly] 99
A WA A2 PEe AHEY 2% 494
A 79 ol Yoln olxWaE WHoE

AHggete e W elt. Gibsond] A7E did
ol AA AA EA3e ALE s W
o, o] T WHe 2ol A £3 ¢
o F¥=H e AL FAZ @ 4F
0], Costall (1995)& “<17t3}¥ Al (humanized
olzte BES F3 ¢ 23 Qe
At} B8 ¢ &Fol 93 Wiy
o] gou, o]z 3| i EFL EFFHo
2 A Foln 3 AN siddtn
Bt} Raeithel(1992)2 &% o]2d 2L F
HA QY BFo| AHEH, 53] JEAHJA A
4E& FA% o9} 2 HT WYL Gibson
9] o]&e°] ¥ © HASA Aojst ALY} o
A @38Ee Ao & vAeA 2 F
d AT E SHAA} & Favt g 94
# Noble(1991)¢} F%o] o & Zoletn 2
& o
of A WA A2 WHe AHANA EE A
HEs3 B ololtols FYB ATEY
dAET. d& Eol, Rogoff(1990)= AA ¥
QAEEE =9dted YolA A ALE A
AA L] E7HES #A £ AEAERE g
2 3= “AF8rE ALA A2 (contextual event
approach)”8- 333} A] Gibson, Piaget, Vygotsky
o o|2% W@t 53 Gibsone] olEoZF
HE £49 SH2A ARAE 228 3, A7
3t ojsfsty Zlgate frIAY $5AHY 9
ZExE 3, agx %7111]9} ]3]
Bz frlA(EE )Y F
T71ANFHe BA &N FoE
3 weEne 48 Aygich E§ Reed(1991)
© A4 47 2 B3RS dFeg.
Lave, 1988; Rogoff, 19902 ZHESZIHAN U4
Bge AP “TUxE FYHoz A
£-( Cooperative appropriation of affordances)”3}
e FHozM Ax=E Mgk StlF Costall

nature)”

Age

oZ:,_]

oXx

- 334 -



(1991)2 Gibson®] ©o|&3} Vygotsky ©]& Tt
4EPxHQQ AFAE @7 48 S,
Gibsone] o]EX WA oA AR ALY
BAHJA AL Vygotsky(1981)7F A A& WA
3o JdelM wgdE olgES FEIe o
%S &t JOoZ, Gibsono] o] EeA A4
He AIEY AR A4F xe AEFHY
A o] oldEL QT ¥F9 A EH F
A7t FAEHE Vygosky BHANAN =& de
THCostall & Still, 1989).

2. oJX 2 o] 29| AL 3}

Y2 o2& AMFgtete © ol A
A A F2 Ee fEEAT VE
o A7 Age olEFHolrHTkE Ta SF
. &, Gibsono] A3 & A FHA
ol YW F3Fo] Tw3d AMFAH EE
Ao 2 -&*—’iilﬁd& o]yl “H"°lt}

7 g AdHY g 3'&§11°
£ olgxog dud AHY Hold.
RE o¥dxy) A3 A AHol#H (Gibsong)
oj&el ZUE F) AuiAeiste] A AdE of
17} e Costall(1995)0] A A 714 A8
BEE 3 £ Aotk o)A W& Gibsono] A
Ag 22RY $E 94 FowA AR
EE B3HA RLZ P oEHx oJES
gAst=Lt sl Ao

WA Gibson(1979)0] AMAIZ AP H<A Az
(direct perception) THAld| o} Ewxo] A H
A ZH(naturalized perception)S A|<H3tcl. A HF
9 Azte] BAHME JTW2T ZARA
EAtE AQEA 4AZA “Azsolol @
Roez 4 Azld Y= A.. #BEAL de
U 9o oA el RAEAE @& A"
(p. 1402 ZZ=H. AT RA3E 2o

AIE
oL

% Gibsonol Al S HIW AZke] vlo| A4

(unselfconscious)o] 1}  ©] x}2A (non-voluntary)-&

#2035 AZBoe Qe oln AHEHHe
2 349 AYe =ahe Aol
7 %, Gibsone] oJEWX o]Eg A3

3t7] A% YA AFS ojXUXE A E
33 BHAAM FxEHe 85 A2dn 484
€ dolth. &, A F AR {7iAY wiAE AU
F71A7F FAsA He €5& L3A 43
" i I AAE AFsE AXDL o
A dF3e 713 fr&3tA ¥oe Eolth
oj¢} Zo] AAXWUXAE FHA3A HHY, TFF
© & Gibson xmu Aeets 7y 9A g
g 4 5lemz HAEH F7AE dEes
e A ded AL EE, A3FHQA R/
AE ddeg 3= o g o884 A
Hg A F A Ao

AL3| 2813 BA o)X Leont’ev(1978, 1981)9]
3o @ nA¥A MdFE] n=EH &5
A & AAZ o= 2R IiAYU
gEol ot F71, 1 GFA FAste ML
AHHQ EFol 28, 22 1 FXE G
Asl7] A3 ALG-3te AF9 wWhgold 2
ojtt. g #7IA9 #FL o9 e A 7}
A QAE SHIATN, Leonteve 7|BEHOE
859 Aolg HE & ATTAAA Add
A 23 dE S0, dREY 39 T
A lolA 2F2 AEAHJA FAH A
A e, ¥ 9 2FE A& ded
ok f71A7E LA HE Axde AL 1
Z2-& A3 AN AFHA =2dd W
$3he AY ®olth. 1 b FEAA P9
R AY wAg =27 @42 UY¥A.
& E°l, A8 dAdME 2 el FHA
9 Bd37 ddo] glgdE E7dn 23 @
AZ AA 2 od dide 23 & #& 5

rir
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M
2
x

YA HE Fojth mALez ARt F
9 #5 FHE AYS 53 THE 2AE
A28 £ gt FIHFHY Yoz TEA
t}. o9} o] AY GAY AIHA Fde
718 EX2RE AL IFHLE &
A3A Qe BFE EFAedn ¥ F
tH(Leont’ev, 1981).

ojgt e FFA W mAAQL HYA
F4¥o] e AL F3td ¥Fo| 4A
714el] B3 lti= 7o) tHGlassman, 1996). ©]
g e EAFHQ 72T oXdart %9
HAHQ Fgoz 277 N & dad
Aolgtn & 4 gtk AW qyM FHA H
E ol&3 ol ge A F/MIALE A o]dEo]
BHAgoE Aoth vE EAPL EE BF
o 7127 HA%, 2 859 BAL N ¢
& AFFFEAA 47 b2 olgsHr] HE
ojt}. whelM gk} Gibsond] | #AAHE
BHalHA olTda oL AlZsistdE Al
539 2degd e 5o FF ANH
Ql o]&o] WA He Aol

B =RdAE AFAA Aol A4 2 A
A9 A Fridte 2L AAE MY
E “Pgvd FozHA EAE sFsts Fok
Z, A A PLRtol HIALZ HQ Iy A}ol
A P FEHoZ  FE(actvity)2 B
(action)Z T3jAH 23t F, A= F7IA
7b AN Tt e E Afein & o
3 wAste RS F3 g5oz dgdEn o
g, QAzts e AEA FSAAE A FAE
o2 QM A ESH R PA4E 85 §
58 4 gle #7152 7138 dA He zel
t}(Forman, Minick, & Stone, 1993; Lave &
Wenger, 1991). &{7]A At3&31a @49 A&

(appropriation)o) 2t 7|dL o]#d HAYE o
ety EAMde=d v fB3ith(Leont’ey,
1981)

ojgl & AL FEAHoZ AHAHY AL
29 o)X 2o] T3 Gibsond] FZ43 AP
5o Yol olXWAE ALFSEE I =@
e #gxEe 54 2 s A2 & 3
t}.  Michaels$} Carello(1981)7} &g F o],
Gibson ©]&9 EFHL “ARE FHze A4
2 28 A"UtHp. 43). BN PFozg
HolE oj9t L2 Ygr e FAFHHEA olEXHA
A HQ Aoz Y shsEAl ae, 8F
e €% &d Zo ¥52E2H oEd
o]&8& ©E UutEQ A ESRFH agn
43 A N7 dAAA e Aot

Leont’eve] &5o #g AA= €2 °&7
oA HEe £L H4A F AR A,
ta UE zhaste] 1z AMEE EECIA
7195 BEFAE o 23k Frt e
o F8 FAAZE AYRA ALAHA FAA
A dF3A d#H Yde Aol U
(Reed, 1991; Wertsch, 1998). =, €A AHE
A gAY FxE f 72EY FE 5 5
B-FE-Z2H#E Agsie Pz AY HaF
¥ (Zinchenko, 1995, p. 43), 7ol A& FH o2
FAY g5 Fddes FFL AE3] wiAH
o slthe Rl

o]} Z-& Aol st Wertsch(1991,
1998)= Leont’eve] % ol23 LHA}FSHH
M= FAlCl Ae BHE ARAE I
4 135y A FAE A7 €4
@97t € "gart dss F3s, B9 3
5, WA, AR, FE, FHE EFANAAM B
Hae 245S FAsE At © dolrt

> to

3) e 2 94 TFAAT AHAQ Fel oj2r7A Boh BF§ 3 QA o
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Engestrsm¥} Cole(1997)2 FAE 39 A = |||, AlgY EA: p&F {EEHAQ

2 Aol xgel Fold B, AL ¥Fe AN O{EEA
eHY E= 25795 PPe 9438 v

ot Boe A0E FRNWA Lemtevs] R =EE 79 98 Edsed oA
#5 ol2¢ BT BA%e AAHY WHE  Fo oW WA WL <& AR
Ao St FA, 4, FARE A3 9§37 BN FAUE ¥F o, 53 ¥F

of FFA, 7, 49 2, 2831 ZHAZ o] A2 FHE |82 IASA ojgFe=

2olAE BF N29e APBT oldF A £ ojTHa oj2g AFsat v oA u
a9 el 85 ANHoR $RY Adn o ogdes dud 49e AL, AA
2ol 9E Aol ANk TEHE, A Hoz: 2% £8% T5HAE FPAN M
o 2@ AAH BYE A W A2D 8 Yol FAR 234E B8 oo BE

fr

o= olFEn, JHoz A ALS FIA I @AY d¥ ZddA #FHE Az
gtsle ez dedd Aolth.

o]9} 22 dd) HFHFEL Leont'evd] 7|Z £ FoME 7AH 2FEo] W3 &L
Al ol RdS FAdd A BF I & 285 UL wHLE £5F oxda
olgistele FTE FHE JHAZ Utk £ & 4¥FH olXdAE H¥EW H7A &E
AN Atz e AHE 94§98 He Ase YUE 2553 7 F44A
BAAHE Egdte AYd WA SHA Y FAFAY uFYE 7L =Y3te
X &5 Fz2E deddtn Iduagoz Al 9L AAFA EAMde Y FAM
A, ASEAgHez AAHE YAAA 3] oW o2 #AIY A7ANA F4d
A7t okde 5717 7198 & A Bztel AUt £ = dfHe dui=s F
H AAolE JdolE Tl HEE F ARSE A =AY e @ 25 23hd wAeA
g Rolth. EE ol 22 Z2AHEE FI vEdLh
44 84 F A& 429 o] oiin. & A4, MBANeZA H4E 49 gl
PoolA gFozel ol HHL F o ¥ @ wA C A AN £ITY Fs}E
A olgHeoz dyd dart Aok EF A 19D J)eda, dIAR=EE FI £ o
28 57 ojEH2E Hod & gle | & Edid 2HFE Fr ZA4E A¥Ed xd
318 =T (cultural tools)?] =P Al BHSHE  FAY z2ES FEFH ojxd
ofef & gelth thil, & =22 ok T2 @A oFA HA EE EF
AT FAAll WA & °7—‘1J FEEGE o8 EN¥T.
A F¥ez gAZ F e Fe LH
FE & Aotk 1 AvbEQ FudEs

}

& o odo

o
-4

=

29 @A

oJnEAE

rlo
to

A} Ce AT Fojd 43 25 A

4) o] F YRE Hv|nSAT AY3(American Educational Research Association: AERA)S] Q| dtsojlA] “4=
ool oM =7 2 AFEL 9] #F Aol dAES AN LEE vt ok
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FHoz FeEs ABHA Adsdn &
A9 ofoltols RS FASE BBl U
Atk FAHOZ, 45 dgd IV E&
3349 /07e EAHUD, A4Sl Fol
A 58 Aol el A7) A Yoz o
o 7hx goz Folum 1 Fol WHe A
A EE AZe Bae 499 o F4S
o sfoldolel thald MBE St TAEEHE
Y48 Uach £ ZF U4 RAsin of
orelg Nz mBsE ol FadHE AL
BzSE How, H4se] AP el
SAG Eo1q AA SAEAA Wws 4w
7% st

9 24 Ce 4SS AUHY oY
25 588 79 37 BFIRL, olE
goz £%4oz $43 Jt oeltols 4
Bae] WA EEA e Bl AUt
4% Eol, Wl B9 F4s2 FHE B BF
254 Foi1 A AY5+E BASHEH Yol
A 494 BAE 22 clolfolE BEo]
He W, TAE NA 2E S4EY 399
o wle swedt 2 25 BFAAE YR
A7t olgdtel M Ael4E EESHT U
Ed, U2 0% @ §8e 1002
BE U6l 10002 B 22 B ofd, U
23718 118 12 He gi4d 1022 s
st A shgich

HAL €Y HAEL FolE BESE WA
a7 £8T B ol A7 A 58
Hl cloltlolg FatE =AU, A
59 =% ¥5d AFHoz Felstdch m
A Cst shgEd oled W YHd Anz
SASL 33 A 2 Al dF oS
2% & Y& A& A%E ATk ol
SAEE £4 Jdug F7sted QolA A
AHoz rxz Fr%HD Ut Yo BY

HAEd, 2 d2Ee TAERH H2E 7%
B5¢ AFdge AXNE BINE ojFd F

A gA dsiA A% ANS Eo] WY
HEHIL =3 RN

i 2

i

2. 7Y XWX

WAL CE ool e A Ege R
Az WAe Axshe d oM SAEe] o
FatAl FAAH ZZAEE AHESEE dBHA
A sdtk 2ALe] AREHA AL FJA S0
AEHoZ e BEEE FoA 3 ZAE
Az =E AN A8 A 22AES A
T E5¢ 5§89 479 2AEo AAFe
583 olXW2E ¥ T diXI Be
dE ZA e oA F, 9dH XF ¥
HE Axde F3L /A S 48 7t
A B8 ¥ FoA g Aol AAR
ol =E F7] Az Boe 98 7HA
B8 FHE T 34 FAEF Aol E
53 AL o= E 37 A% Reldth

dqIYLE 12 FAF] €), VA, UFA
74, Fol §HY, 43 £8§ § u9d 2FE
< &3 Fo4A A A F dH FAE
T & dJUEE Fxde 9 ¢
TEHA B AA ZAA JYE F opA 2
Aol A vEE Aotk ©E At FALEHA
B AT ZAE Foj- FA| 476-1529)
sl o JhA Y 2AES JHAD 8
Zs Bty Asda, FAYEL 1 dId
S ARSI A LEo ofo] A}
FAE ol gt EAE & AL Fol ©
ol &3l EAE F Aol Ui AR

o ox

ok,

to o rir
tlo

(@
22
*

<dlmisl: 2AE Hlw 2 2>
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[HE 347 Hdle 512 47 476 (£,
4719 100972 A, 7709 10942 4,6
Aol 19R e F)F 152, 28ln & 32471 B
s glu, Agoles 2 EAJL AW B8
7 22 A2 s FojeldE ¥FH9

ATH]

£3
STA} :
£35
WA} ¢

b

A} :

&2 :

D @S ol Yol (WE e

aume @ WA s, 2382
U7 FolBUR 4, FHO
2 W o ged. o474 23
2. Be LA OE Bgel F
e R 2ed, y4de de 3

Z22d 9 g

g Yols8.
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2= 9]tHCobb, Gravemeijer, Yackel, McClain, &
Whitenack, 1997; Walkerdine, 1988).

9 dFisdA, TAE A9 FHF 9
=g 9ysA =, 23L& FAE
A3 BYg HXn Fo BA BEAE F
ojRnE ¥F &N TIY FHF oj¥dL
sl gz BE 788 24 e Aol
Ack. TAAR BEAFAFH 94F 2@ D
o ool WA Al ZAE 7] Hue
SyEe] A7 oled WAEE nuA EHe
E Ad @4l ARG Aotk FAEAA =
ArezH Fusol FAL oG &
& oke ZAAA olst e WAY dmE
s AvAol ¥ 4 Utk £F%w 28

=
=

5) 713(sign) £ 7132 Z¥(sign combination) & XA E ZYEAIE Asignified/signifier)e] T Hog o
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The role of tools in mathematical learning:
Coordinating mathematical and ecological affordances

Pang, Jeong Suk {(Korea National University of Education)

It is widely recommended that teachers
should actively mediate students’ engagement
with tools such as manipulative materials.
This paper is to help to parse classroom life
so that both social and psychological aspects
are accounted for and coordinated. Building
on the theory of affordances from ecological
psychology and the activity theory from
sociocultural perspectives, the main strategy
of this paper is to view manipulative
materials as simultaneously participating in
social and psychological activity systems.
Within these activity systems it is charted
how both mathematical affordances related to

the structure of mathematical concepts and

ecological affordances related to socially
situated classroom practices need to be
considered by teachers in effective mediation
of mathematical manipulatives. This paper
has three major sections. The first section
develops a theoretical extension of Gibson's
theory of affordances from natural to social
environments. The second section introduces
mathematical and ecological affordances
data from a grade two
third

section 1illustrates the need of coordinating

using empirical

elementary school classroom. The
the two affordances as embedded in different

activity systems.
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