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ugAse £ H5g ol&sely] skl st dels 2 A}
Z =R

VygotskyY Piagete] Q1X|@do]l2S FeuSo| #8317 AlZs
o= 38 gy o]BES WHEI olFE A&

t}(Berger, 2004; Stallworth-Stevens, 1995; Schmittau, 1993; Steffe
Kieren, 1994; Dubinsky, 1991).

FHMKAEES FHA AN AAH A 4

g

Al TE olelgh Q1A #HI #HE A= AS/AE FI 1A,
STEM &< H X3 tfdh Zofela gbs] A5 lvh(Lakoff &
Nuafiez, 2000; Drodge & Reid, 2000; Nemirovsky & Ferrara, 2009;
Hutto & Kirchhoff & Abrahamson, 2015; Gallagher & Lindgren, 2015).
T oA FAFY olES F&ste E tE AU A& QA
o AAE whgolA A4 FEA A Aolst= w3k, FARA ol A 9
HAHow olgA 7= AH(practice) °o]&E°lth(Lave, 1983; Engestrom,

2014).

QAFI, AFES L AAbe] B she] Rok AW A W B A
H 2 38 AT ggom gtk ARee: foj Agel g
ke FANRE ARd B4 nEw HAHD FxiE o
A g ddelgn Rl Fae] Bge v AgA Aoz
A7 s wrde]l B4 o QukHel WA E e Adew
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T [ -~ X o ®o o ol G Am = = o N
el F o e o N = . =o o0 o
o= R = S ﬂﬂ,imuﬂ#éL}%x Sy I
T M2 = L m o x z % o TE¥ . D S
A Lcmﬂhueﬂﬂ%@ﬁoﬂWTATWE%IQ mE®
d.?%%).ﬁﬁ = B ATNAT% TETY X Ao =
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T s =% RTE }%}dq GG TR o Bl
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dﬂﬂ%m T XD @malgaﬂR#ﬂm#ﬂr 50 %%@
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Aol oA FEo|2S ywon 3 FE AA FA, AA, =T
7 M e 5AS AT olF el gy, gy &%
2 dFolEe Fa go B g Ui AES I, SFelee] AA|, F
A, AA ol%F, Axvet e F& gojd I NIS P g

1. 3ol &9 AA
11 334 &

FFol2d o] dojus HAwrt dEolgts BHS vgo=w
QIZre] Shgap o Ae] o] ALE| A Aozbgow QI Adg Hil
(Leont'ev, 1978), 17te] wha& whA| B 9F o] 2E
2 Al g = AFE e it
=24 A8 F de £33t
3t A H(Engestrom, 2014).
Vygotsky= 1%t &5& s A=5-8-3(S-R) ez HE= Fo
oftye}, A=-9kg Afole] wirjEl A4S Ho = s, o] Tk A4 A
Aol 22 A5(X)2 7|&2 HojEofxlttar Ity 2p=-¥kg Alo]e
F o

MEe BAES == o] 757t

o] 2elg 7|5 AZAE W= WhEA] AS2om Fofsjof gt
As YERHT. Vygotskyw H7F of#dk 7]&e] Azge] FEI=d],
o= AYA AE&S US =2 AR AR dHE d&sta Qe
A A= g wrol oA 29 PF S FAY F YA s
S5 VoS JRIve ol =, 7|5 7F &7 o] ot JHSlel disA
T s eite 2S Seth(Vygotsky, 1978, pp.39-40).

o]¢} o] Vygotsky: Y FA|(subject)’} Hale= ZAES A7] 9
) =7y 7139 & m/h A (mediation) & AFE3Fe] 2 Al (object) S th

B olggk Azte]l &9 AAE o2 Ao}, Vygotsky
o] A&} Leontevell 9]3]A] o] 7lde] B WAA, Vygotskye] &5 A

~9 - J'A! _CI:I_ 1_-_]

| &1

1V



X

[2% 2-1] w7l A 91e] EFA (Vigotsky, 1978, p.40)
A ol ol Egit H& 1 Al ooz 584 A
t}.
1 Al &so]&olxe= FA AAY #AE visist= wi/lAlE
A2 5 AAZ EAHTGHE Leontevel ofs] e 2 Mo &
22 1A AdeY &F AAE JAdH Ao G AAE FHs
ANEE g olgid &5 AAY Wi LeontevZt AAE o
o dF Tl A ol F =, Lo AbFolA Eolit
= &7 flal AbFHE FolrkA Fe Aol ofyet 238 AR
oli= FAE sk, oly3 Fe AbFS OPE%b Q1o Fej=
ojsfat7] ofelE B olANt, vk ANA wiES U= APFHE £
ol At As &9 olgld Zolire PAE HAE AlES st T E
A 2 e SHolA o]sd Atk A olth(Leontev, 1981, p.213).
Leontevi olegh ko] &5 719 97t v+ XS A
Hal7] Y8 Azte] &F AAE &, F9l(action), 52 (operation) &=
TFHEsle] Al thLeont’'ev, 1981; &2, 1999). o] o= EO]JFLPJ
)

AHAS dxo] HAL uEa 9 AlFIE A /‘]'

PAA -

AV

s

5
B
!

A

>
Ry ol rlr

o

KeN
=

o=
rir
2 e M

F

==

O

= ] 4 gE2 Aol
o] gtth(Leont’ev, 1981,

= a3z A, d5s Pk
wHozA Fort SEol Hailer o AL Ayt dEo] w79

Rl
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2] A7} oy, Gere] ApE A

i

ovl, ETE 9 % B 53
e 2}

Bl mAo] os) A

ol
-

e AR I A= T @9l 2

SR ootk vpA] e, =ate] A

& A B9l Hixe] BEd %‘3«‘1 ofyel sAlel 1 @97t A st

2 kg gttE gt B = AA e A

shel Sl wek AAe] AR S4E AEHoR FAsta Antas
=]

=2 SAeln G719 Sashst hastel dweld A A

FL fr o 1%

-ﬁ+

e

Leont’evi= 0]9} 22 Iy 59 ouE o
olsfistr] {3t HAHo=R ‘A (rules), ‘& A (community), &
(division of labor)olgt= 7NdS #|AIeFA L(Leont’ev, 1978), o] e}
dsol &2 Q17 oo WS AL3 A Apdo] £ G EA ol
A FH At AW Leont'evy: Vygotskyd &% AA RdS Ju
s AA R ggsts 2AS AAEA KA, 3MY &5
25 FE3% Engestrom< Leonteve] &5 AAE B4 ox -4 33t
o [29 2-2]9F 22 &5 A A(activity system) B8-S A A A H}

Engestrom= Vygotsky?] &5 AA 2SS 7|Wto g 3o Leont'ev
o M4 & 245 FUiste RUE 3 AW QI &F AA Y
= 94 AFEY FAY Stsgded 1 AARAe] Ao was #E
stal, o] & olsfslr] fs &E AA 4 w=to] Vygotskyel &5 A7

!
|

5o v

=

=

A

o
o r?

-1>

-

e}

AR

4 g
O
=

T4 849 FA4, AA, A 2 Leonteve &% A A EAstE A}
34 AP 74 8axd 3, FEA, 29S A wiAsta o

4
RAF 7] FEAEFL A0 BES BY}E E2A A
[e]

74

2

ClEo] 2t % AA nde dFo Az FF <o oy +A
Q49 AAE BT F AdE /A S Marx® AR &a), w3 4]
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=7

A Uy —> BE

4 SEH o

(28 2-2] 9%F &% A A(Engestrom, 2014, p.63)

o] =El& B3t AAE ok A 71U 89t dAEeE AAE
At Ful= JHQlo] A3 ARl gt FH ol wep AJAkel] o= HIE S
AAST 2ASS JEtHMarx, 2007, p. 57). e Ajole] Fao] uf
g olu] Yol HRES O yrE HAgoly meta] wEe sQle]
ol o]&] yrolxl Aol K& WEA7| A} s 54T AakS A
ANA Al FF3 & 7 de Aotk (Marx, 2007, p. 57). A 7HA 9
87 9 B gt AAE AAsE FoR av= Aite] FRFHAY
& MAY AF AAT He AS v tH(Marx, 2007, p. 57). ©]
A ARl A o ®m g E JHle] AR dAnbAolm AAA Q] FHH ol
Hul, Avle EAQ FFAe] Ha, Fujel wEkE 5% miEA
At o] =¢E T AAVE AdH= Aold(Marx, 2007, p.
57-70).

o] Aol Leont'evé®} Engestrom? =95 £33 BHU, ¥5AE 54
gt AAE wiE 1 AAE FS FxY 57 ML e EF FA4
7F HE A B Aoy, AL aud FEAY FAEAYEY d9
o 43 AEs Aste AR AT Qo Ao R FHL
A GEo Folste= FA Abolo] FA Ao AU £ A AL A
& 2 =Tt g o8 Bgeta o

to
=
D
kd
A K

AAD 7HE A




12 7158% 344 $E54EE

3A FEol= W o g Qx AL o|dstaL o] thke &
Ao Ag3sl7] fsA+= Vygotsky Z5-E Engestromel o2+ w232~
z_/];d F}g],oﬂ/\}% /\la]zﬂ o]ﬂoﬂ ELEO]E_,] x—]tﬂ—?(—] 7]3 o] Q‘C /‘]—
e digt HEZF #a38tth Engestrom(2014)2 19 ZF o229 ALY
A 7 63*3'5}1 S+ PeirceZ4-E Popperell o2& 7] 58S ubg
o F wif ol®I #HHI HFeH  AE} Mead(1934) =T H
Trevarthen & Hubley(1978)¢ll o2& A A s z§2< A An
g aEtal Atk o] AFelME FEeolee] A4 8AE ol o]

rft

2011, p.61). oAl & &9, ‘Arbor'= “Tree’gt= 7l
‘Arbor' & 7|3 =¥
dol AAe

m[o "~

[2%] 2-3] “Tree’®] /W@ ‘Arbor’e] 4] o|n|A& WEsI= 7| T 2A 9
‘Arbor’(Saussure, 2011, p.60-61)

3 . _iﬂ kl 1_'_]'




Saussurex ©]2]¥F RF3HS afAsty] g Wetow i Ad o]
A AAE 715, S 719, &8 A& 73E AT A=
skelvh =, Oﬁﬂd Ab=oll gk @hol= <Izto]l o]kste] A g 7|5 o]
A ZA, @ol 55 7hel7lE 7RSS 7S 7
= AHEolY Ui, A = HE7IE V1Y E FAETE Aotk
ghol I g2 FAA F ¢ W Peircew 7]E9 AATS V%
2 gk Saussureot= 2El Ve AAS AHAAFH O SAA
(Interpretant) Abolell fIA[A]7]w, 72 A| 2} 3]1“ Al Abel o] TA oA
o z& 3 A A °E #ASs FAT =, AA, AAE A
L olE Alelo] IAE FI ofve AT 53'401] oS #ils =
tH(Engestrom, 2014). Peirce= w3t 7|zgte 7|59 A 71#] &
z4, & A F&ete Al VA SR AT & e,
AERE VIEEAS VS S B28A AR 1A, 7159 AAe
A =, AdA éﬁ(xﬂ 2 7)), viXgrog2 759} A A #A F,
2 AAMA 3 ) nlgth Peircew 7159 A flel mijel &
o2 MgozZH TFolFEo FTod oEA wjAS AFs T,
o mEW 7]So] #e b Aol =Y e TS -AA -
AAE B8 7hsd #AA b= Zo] ®k(Liszka, 2019).
Engestrom< ©]213 Peirced #HHES T3l shxo #HoA =FE
dof, 7159 HANA & ANd F = o84 EWE s AR
Peirce®] #3L 7157} IZF 4919 Wefo A oW HalAolal o4
¢l Ao fgFoxivk= HolA JiIFo e FEFoR Solithes £

ﬂ

s
Li_mx\ioﬁ\‘
;‘.‘:ﬁrﬂﬁrﬂimgﬁ%m.

o

=)

_4

7} o =343 tHEngestrom, 2014). kAW o] 2 3 Engestrom

o
| YL B A AE, ALAA A} QE 42E
]

}01

fru
o)
o
2
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2
X
fo
i)
f
o
2
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oX,
4
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A

T

o)
B3
o
Mo

)

%]_/K

stk 7l

FA T 8-A,
Peirce®] #4
Xk
=

)

-

1

At

Al 7HA A A €

3},
7}

A

Popper(1972)2] Al 7}A] Al Ao &

& & A-&A, 2006).
o Ak=4 AlA

o

v

T
AA 3ol el ok7], wlAl, =

L weA A, 224 AR 97
CEERVEE

R

-

(Popper & Eccles, 1977, p.38)

AA 1
AlA 3

2014; £3-8 & 484, 2006). 71&
Popper

I
el

~

;OL

N

of
ojn

—~
fite)

= 7]ER]

So] st

=
=

o} o

bol el 3

A3

=
| S,

Z o
590

is

)

. Of

t} a1 (Popper, 1972,

1

9
i

54§

>

/\01—

(Engestrom, 2014). Poppers= Al 7FA] A A €]
13 AA 27F Z2ejar A 29k AlAl 39]

p155) KA, Al 7FA] Al A <]

ol

ol

Ho
T

o
S

—
file)

Ho
gl

)

AA 3ol flA8kaL glow,

of, =A &

)

—
file)

Az3] T o, Peirce2t

=

=

£

t}

Saussure®} Peirce?]
Fubel =l o

(Popper, 1972, p.164; Popper & Eccles, 1977, p.44).
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g ow wiyfE Ao RA XA ould tig 7% ddS Al
b AR o] e o]2EL2 A FF S U A HA ol WF

2 F3H, 37t A EF] AjS S o9A wEAA = o
st WA E AFeA Esta i EAHS A dtH(Engestrom, 2014,

p.40).

[ 2-1] Saussure, Peirce, Popperdl] W& 4 Q49 54

32t o8¢ 54 T4 8a
dol= e BAAd £45 st Al
obvgt tiel oig Azhe srelzith ddgke] 9
S w3te] AR 7laE oW AU BA, wol & T
aussure
7tel 7= 71 me 7157 7T E AFEolg A,
A 58 teEvE 719z AT
715 AA S sAA Aol A8t o] Ee]
Av 59E 4oz Fod F gle AdAds 7t =,
Pei Ak, 7le= F5A et sidd = Qdvkes | FA-=4-
T T Az 29 2549 972 Zxadom, AY | AA-3E4
o] A= FHAoNA AAZE 2t AAAHJ & o] #A
HE FAEA
AR Aoz wif YA BEFowHR 2
£AQ HE du B gE AA F st .
A&d o4 FA-AA AAZ Eo17k= Al 7F o
Popper = | A=A
Al AAE 7K o2 2 =24 #AE BT -
AA 39 AAEolm, AA 3o ARH Aoz -
= A gk

gsolEe F WA A AR= MAFe FAFIY FHe =
= ZFol A" Meadd AMEAH AEFo ol o3| /\]X—}lﬂﬂr
(Engestrom, 2014, p.40). Mead(1934)+= 7t7+e] 7i}lo] A3+ 52
Ao AL A JEe] dss oldfistA ki, e38le B IF
TS TSt MY dEs AR Ak A AAE S o]l
gt Mead®] <t W2 =4 AARG A3 2 Aok AFE] A o4

Lo

i (

- 16 - ] -2
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Aol FAL AGA oAb

A ol Aol BAAN T4 %, A

Xt At Z=EHA (Primary intersubjectivity)
A B

00 g

O|x} A= 3=2Hd (Secondary intersubjectivity)

A B

fo

L
offt

[e] R4

ek, oADA ZHEst=A A ot o]&E

(Engestrom, 2014; &3 & 44 %, 2012). 231‘/} Mead«] Ade 7
=

o] A5 F A

Coul e, wr

Z0g rabakgin.

O

e

(Trevarthen & Hubley,

1978, p.215; Engestrom, 2014, p.45)

Trevarthen & Hubley(1978)> Mead®] #HoA ZAAFHAE 7
dE59 YAARFAR] SHY EFAQA FH Aol #AAE %]%3}7] $

_17_




ofw o} A9l Abolo] Ab8l Mo Jbg AAAQ el BAT §
AesE o BAE AAelA A AR Ao P (Stone &
3]

Hotchkiss, 2012), ol&1gt &A1 745 ola -+ PAolet A
9)glt}. Trevarthen & Hubley(1978, p. 215)2 [1¥H 2-4]9} & d=
3 FEFHAES AHsted, dA dEFHAEE (Aotre dnbrr A
Aol digh #4L le AT S ste A, B)AA - gis oF7]7F &
skl dvke RS AARE AF 2L 45 5 F dudE, oA A
SFEAPAL (A)o7]E AAE Fi 230] Hol=od wo] y|We n

= -AA 3 ?-ﬂ”}L 0}7101]71] erxﬂ:él 3l

18} Trevarthend o] &
So] HEgH Mo} HAA
o72A AzZstA mEstx @i Ak 3 Mead’7} 3
e o] Trevarthene Edol= T4 2
Mead®] #HF oA G742 A3 ola AL ot} o] 2]k AF3] G ALA]
W& Trevartheno] E 9o &34 &+ A HS 7FHFH(Engestrom,
2014).

PeirceZ5-E| Popper® ©o]ojA]&= He# AH7L 50| =49
M Ao e dHS AT, Meadol Al Trevarthen® &2 o] o]
A= Esol& o84 Euivt | 7 WA HIA AR AR A
2R A Ao gk A A A Aezg A AA-mAE TS

AT et ool THL oA vheol dE FHOR QA

N

- 18- "-:rh | 'k|:|- 1—-li [= L



H, AHdA] E2A FAAoRE JAAHA ek 3AY EEolEe 5
o] & AFAR] Engestrome ©]|49 o]&4 B4l $Jo Vygotsky,
Leont'evZF-E o]z = HI A ARE FAHoZ 3o 34U EFo]&

& PEsh

2. 335tF

AT EFolE2 g5 AA A4 AT Alole] EAEE Ees o
g5 AASe] # ]EW}X] GAst= A s
A Al gk}, sk 19809t € A (Rogoff & Lave, 19834), 4
3 & (Schuman, 1987) 12]3 Aol A 2] 21X (cognition in practice)

(Lave, 1988) 59 /Wd¥ 37 A} shsgol oigh A ufA ] w5l of
sk ogioto® 3MY EwolEe WHA JEHE TFIHEngestrom,

2014D).

71
[rt
of
%
fot
)
o
)%
1o,
N

oot HJIO il

Engestrom< &4e<5o] HAS F+ /Mo HAaz&stes &5 AAE
Egbetm QIE sl digk A4S 9, ofdl gl ¢ty ¥ow
AlZItkar ®Bokrh A WIS ¢ npEE o R oSty FiEA o
2 TfEa gAstd AAEe] A or 45 A4 & AAt F
EotAIE T, ofef e} kFo R olFeltH FHA, AE, MAAQA 7,
A, Agh, A 2 YAl et 2& AP FESHA He ot
(Engestrom, 2014,). olelst F #Ho] uist A+ = & AA, =34,
AAbell #gk A FA, BE, el i A4 AR FHE T 8l
Al BHAdAE REw AAZ Urold fEA8E 7HA L Qlo] o F WEF
S AdAsta FFE7] HaAe o] BAoHAE AT A A g o]
Q2 T A H(Engestrom, 2014).

AT ZEolee olHd F 7HA WIS T AT ol2A =9

1) Engestrom(2014)= Learning by expanding® & WHA| #Ho =z TS 1987
doll &3+ A

- 19 - ___;rx_-l! _CI:I_ 1_1 :



o2 FAUe gt Ao #AF tE oBEY Hlu, UixE E3|
(Ilyenkov, 1982; Fichtner, 1985; Davydov & Radzikhovskii, 1985;
Bruner, 1985) 7] EdHoA vt AHES UMEYAS} = d5 2

Al =4 4 o]24 =(Engestrom, 2014, p.71, p.100) 7W&at7] Al 2bet

ol FATE & & tdd dEol Foldewy TS B
grtun wy, 53 &g A WAEH A= v M s Res
siAstaA B £2 $5o g et o4 W] ofFojxintal
b AR e o 7 Ade] BeES AuEd, 13 BeEl T4 &
& AA 2 A s FAE dEe Wy deoR AP 24 2
=2 TA gF AAL T 24E Aeld EAEe BEolH dF &
of, Mz A eafE = Afolol EAEtE Rt 33 B
wARef o]l FEAow Hu o e FEHo T4 dE A AA
2 34 g =9 o Yeue Zedd g 2 Az A" &
T AAt o]de] s AA] FEE Atole] REo R vrERdTh whA
ok 43} B AZdH FR 3 Apolol dEhe

=
[e)
&S 33ttt (Engestrom, 2014, pp. 70-73).
=
[e)

e 4
T AUth Leonteve 7 95 ds oz WA= Zlo df
HA NS 58S FAAQA €59 5719 o HWe 259 5719 #
AE wrget= Aolgtal AdF e, llyenkovs A HEi= o
of gl Aol e FejolA MEF = vERT o] F, A 3
e o AFEESd o8 giAlEHol AR BAHA el HAvw #
sttt o]yt FF WEg2  Ilyenkove] UiEE sy FLsTh
(Engestrom, 2014, p.73; Ilyenkov, 1982, p.84).

Rol AlFA AEEE AAe o) AdE oty dF AAY E

Z

712 gFold w, e Akl dA Fa9oes 2EsiA HY

- 20 - ] k'_. 1_]| &1



uH gE

T

1
2
2|
N
j—2— —2—]
=4 U

AN
Ty

1

/

2

/

4

sEo2 o
YUE FH US

A
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-4 —>

N
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Adstr] A HJow E A2 HieE, WHE g dF9
7l % 2& g & el g Ao dasivha FAskAT
(Kuhn, 1970; Toulmin, 1972). o]l&1gt FHE=25FH #3174 o] d4
I sl AAEE Blo] ofdet #8F FEA el ol &4 kel A
TS Augs 7Ivtew AAdg oz, H}eA Ao A HT=
Fsre] et o] GdE F AJATh ol g oA AHS nE o T
w4 FAFYE FEus el AA Vst d=, SaAe] o
g s %31 I50F Hristal 1 zoldS FAlEkE Ao ofy
g, ZF Ji1e] tdAdS st SEAQ] FRoR B AFSEAth
(Confrey, 1994).
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A& gl ol wolE ol Aoy gt T Al Al 2438t
A E3 AAS FATHL 2o A A =4S F w4
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M 2135 ofBA AAAA F AS A g i1
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A A2 L] A A Aol Ao Aot AR A el tiE 3
=efWlal, Emest, Lerman 5& H &3t AF3S|A] oJALAE 3 AL3] A
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H At Lerman, 1996; Ernest, 1994; Gergen, 1995; Bartolini Bussi,
; Voigt, 1994, =AW & =A<, 1999; o] 43}, 1999).
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Lo

1999). Erneste} &7 AF3s| 4 F4d 5
BFAE dojol t& =S YFo
S EARE Bkl ol FojA L HF 9
5 o] tH(Gergen, 1995).

Piaget7} ‘AJ7to] =& ol&tyeta W, Vygotskys ‘o] A7+&
ojftyehar shm <QIzkel Azt %‘%3 i 7lEe] wiH FES B o
Foltka ®Wekth Ao BAlelA & W, 5 g @Al A
Aol & 2 Faage Jae v Fash 1% 28 Aol FH
TAFAY AS A FAF A B AFAEY] AAE o
do] Vygotskye] o204 7 7]9S S 4 9l7] yio|r},

mlo r

o 4e @ el gol i BN ool WAk Aopgls AT F714

oF HHE I AAE SFok BEE o] wols oA At doj= Qg 9
2] o] Z o]t (Vygotsky, 1986, p. 256).

Lerman¥ 22 A4 A Fox52 A3 A AztaAl o] A4 3t
Aol U5 #4S £ Vygotskydl ol 2o mHH A3 Z 459 oS
Au3tsl7| 2 o} Lermans H34 AT b shgol thdk A3 &3

£
A A Abolo] Aol S AdwWeta Hdakel FApe] o] TRHow t
2t 745 4T3 (Intersubjectivity) @] Aol 1E = B S
&3l (Lerman, 1996) HX14 459 o]2A =guh= dojut A3 A
Gl dig FAE AAe, A FAe #F BAS Vygotsky 2

s g}
A 3}7 ] Skl ”E 1“*4 7H”‘4
= AL I AAER duA gle olEel 2 F Ues A A FH(Lerman,
1996). &A1 qF o] & Steffe, Thompson 59 FX3Z FAF9
o] §17&o] Vygotskye] ©o]&Eo| thgt Glasersfelde] &S S8 Hhgdgt 3
o] olUw, Vygotsky$® Glasersfelde] o]|2¢ 33845 AAs}
T dxste RS Sl FEFHAAY AL
Lerman®] a4 o &S #|7]|8l7] = 3t} (Steffe & Thompson, 2000).
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sk Jid 84 9@ wdy BEEEA] g
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(Q017)= % 197 o] Bekx), WS oA, FEAL SEkap el i )% 5} E

Z} 501 b 7Hw‘ olgt FalI7lrel g A&ES ntgow 16709 &

MT;I_
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TJidolgtE dole TR e AZAH o nedH HALE Tt
A Q7] wiizel olRle AW F flvke AL mek o] oYkl
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-1 1,
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RE AA BEE A A #AA A U1 ®E ststeE Aolw, BHE
elel T AA 7w uwstd AgA  #dA o]t (Wertsch, 1985,
p.58, 66). Vygotsky+ A7t o] A= th& HelE 7HA L Qvha B
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314 da A8 W Ank E = glrha ek
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[719 2-10] Vygotsky el “Az4'3 @& 5% 7 2 (Confrey, 1995, p.39)

050 AAReE AA YHAola E2dAS &

o] =ejd = Ut HJH(Davydov, 1990, p.234). =3 Aol 1
T 2240 5L BA el AR A5k, S22 EA KT =
A2 wi/le s &2tz Bvk(Davydov, 1990, p.234).

T TAA 9T &, F AAY 2 AYA
l =2 s, oAtAFEH AL A Ao Abge] wiete A Azt
Wol MSHS T, F AA} = Hoztes T side] e
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Aol EAE FrAstE Aol ofyet A F EAIZE oA S AR E
e E44 Edeo] dig Zxetn & 5 Adtk(Mark, 2007). =, #f
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Brown(2020& £EMe] Ade FYse A4 BEL Bd HAE
3 ATE

of Al AYe EBMolt: FPetA @, A ATFEI} EE
YR B B LB W@ A9 AdL Awgom, 7 A4
A ZHE ATE BT AU TARAL, ¥IT FhAE Faoz
e g

42 1BA ol + DAY UE L Badoudl EAEE 5 3
vk vhEasFo ol EehES AMFE HPoR s Badious o
W, ARER, 52 59 AgE ololol FRHOE AFT AsAol
A ZeAolth. Badiout EAES WA AAE webwvd, £

3}
AA, = A BG83 g F2sd 1= AAE shyE 3F
F3}7](Counting as one)'e] %o zZRE IHAPT Erl = A=
AdrE9 AHAS 7HHE HA et A she] A=

g AAAE T Aotk daEo] AEsy] YA =
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geAstL wEA O gEgel @ =9 A7 Utk A4el
oW EA oodn e AA7 2 5 9tk =98 2E Badiou= 7
A, A e SAEddel U@ o] Ad ol gauna g =4
2ol thi] AR o eyl A TS s AA AwAA AA
7 susl A HsAe dol E wl Fxo] wale AU B

<t} (Brown, 2020).
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218 staelt}. Badious o] 23k WelS Al (event)ol gt W Eta, o}
=
O

a Aok Ab e Jid S SEAIA YakH(Badiou, 2007

NxGs 53 N2 = AAE F43= Ak Nete, 34 A
A2 Bdgle]l SAH= HAPgES] JAFES stu=E Fete ARAT o
walE s Aok A stuUE ke v Adsks A HAA ¢
E5A Xt Fuly) o] HuH e Fokst EAES AE e =w o}
Eole dolth, Fote] MHE Al AAE A AR B F
2) tH(Badiou, 2013; Brown, 2020).
H&5H0] -10] QA ;O
g 20| 87 A4 (9
= T — 212 E(ﬂ
S T
‘H\q:?“xh J_’-d—_/::::_fd_,__—
= 5
At (event) 2 MMZ=H (readjust)

[ 2-12] Ao BT Azl o (A9 B4 34

-
& FARL A4S FPsE BT HewA %3
o L _?__

Badiou®] #AAAde <w 7tz

WA o R A S ot EE F71E Fosk= olfrel i AMTE 4 3l
L% gtk o]= whA| F8to] 2| o] EA ) préddto] F=8F Al Al
Z A AAFEtEE @ ikeE Ao Kol Eoldk =71l AAY 1wl
t}. Badiouw ol#e “F8H AlfE 27 A v Ak utstH
aFdE sad ooy A ] "Eelth SR8 45d A4E §

a ofglxEdeArF @ok= AAYH sl A Aol olAAHA
A

N hl
Ao s =olth(Badiou, 2018, p. 43).” @1 Zatn FEHEA ALHE 9A
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2. 7% d A4 AAHAA FA B

Al 2 FelAes Esol&e FAE olafstr] s FA7F WetE = 3
=, THse s AESAH o] Aol EFolEES HEHoR
& 3 d F4 HAAZAA FAO 50 tig ol E A=, WA
2 oA AF3s Mead} Trevarthen®] %5

gt =99} f&o] Engestrom®] Leont'eve] %
A48 Mead®2} Trevarthen® ¥ % AZ #

4 (Intersubjectivity)
d3to] HWE F3)

H“
Eohi= slo] HAs)

I AAdsta A~A, 1o digk whg g
3]12 a9l o] A Atolo] Ao
n o] ke AAA o R AL A Pv &

of dvtar Hgktk(Mead, 1934, p.80). Meadoll HJrE‘?i A ~H = A7k
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Ql FEe o AFFAAANT FAFAGI Bk, o] A7) of

DA doy=A= AYelA kil 9 tHEngestrom, 2014). Mead2] 4

%/‘394 T 8AE FolE9 &5 Fd oldlsRnW zZhz AA| (A2
Els = 7 dAh

=
Leont'ev T3+ 7|7} léél_lizi TAHATE Meade] &%

g3 AEsk
AAE AdY. 28y Mead?t AA7F 24 JAAEH FAstE A
A Be B-IAE= =24 Leontevol Al AA o] AL FolHUE

TETge ok AuH ]"’ E8 A FAlo]tH(Engestrom,  2014).
Leont’'ev(1981)= 17t &5 AAZF &5-B9-529 Al @AY A4
= &3 vEdra P_?}ﬂr FAY F5S B9 FHE A5,

A= gEo AHE A, Ay At gl ouE 7Y F 3 33-'4%
AN 7= Hiolw, F9rt Sk deE A Gy B3t AHEE
=7A 249 QL@E}(Leontev 1981; &%= & ©A= 2012).
Leont'eve] A3 Ao w2y ojygt w42 MA|ete] A< a4
of Fetal, AFA o R MA o A&etes HA E E FHAoH,
AREHor L7 WFst= 75w HEF A Leont'ev, 1981, p.219).
Z Az=Aes 1 AREZFY Fg¥ 540

B Aot Z AlaAE HEae Ade ALEE Aol ohyn, A
=

4

L

u-°4 X}OTU‘r. Leont'evs 7|59 A4S wF
Al A EA At AETH FEHE VM S o2 NE AH BT E
= 7 & WAl gk =7F wie daE <«
gaty] 91s T8 7197F okdH, g F, ARSI A 3 FEelA &
= d L

A2 MA= FApAolaL FAAQL EAolth o] e AolE Fal

o, EEolZe] BAAA, Mead?t A3 A AAS & FA7F o2 FA 7t
MA el wk&she A AdsteE A ded 2 g g wiFd
VoA AbslEstA wehs Adwstrlel REeith EF ol oA ALS
A dgte] EAlete FAE o FA 9 A ded d4AR &
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Aske Aol ofum, AAe] /U &7E AAel AANT I, Y &
Bl B2 ALgslel AAE WHAIIIE snl, A EE FEA
WEE dost el Fayge s

o] S A A4
A71= B4 gl e, Al gk g FA FEed diE] theE FA
7F vbgeteE RS A S dEFaAdolet A OPﬁLU‘r Oﬂ Trevarthen

(Trevarthen & Hubley, 1978, p.214). 1311/} Engestrom= Trevarthen]
olg gt A= s FA Y AL st W] dF QoA = E
Aot AAANNA Kt em, 2318 Mead® E¥ A olil F4<l &
9 Aol Ao AR (=)o ARSI GALA S-S =R Eote AY

=S 7FA ¢kt a A o (Engestrom, 2014).
nf2 3250 Faztolzp 3812kl Badioudl Al FA= A7He] AR,
A, old S 7H EAl, JEE wEUE dddoly, FAVE "= A

& TEeta W Fergy HEFele =1
3 et A9ES wEo ¥ 5 A
2015). Badiou7} sk FAoF FaHAdol &
< Aol gigk T S FE AAE WA= "é‘.ﬁ-‘ﬂ %%Eﬂw O]
Wte F34, 71E
A - 7te RS dAsAE
T AT T FAAFo] glvtH, A 14 o gle oI AER AREEA]
I Aot MY E ke FAAAS gAY FHE dEhva, o1 g4l
e Aoz ooty g ‘AXA FHAolopEE
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A3 AT B

Ald A7 A R B

dsolE /TS I AAE A A Rk olyer Azl o
T W Eo)7] %= 3}ch(Kaptelinin & Nardi, 1997; Zurita & Nussbaum,
2007, Hashim & Jones, 2007). o] 7= &sol&E 7/ A2 EA
el AT i 13 AT ZiE 2, 38 Ao vy g2 A

AT A AT AR A7
FEole 2 5o Ay @A
ool #& o] =9
A7 AE 1
L A A7
Fet g B4 BAA
g5 AAL M = At
S CIRL
U AT HAE 2
M2 Soll 7]ukgt
R A AT
J A+ AE 3
T id 94 2E AA
%4 Al 2 42 =F

(2" 3-1] A+ dak 3 oy
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AAE 7hY AA AT AR 1o w@ebr] flske], Al 2 Ao dFolE
R e d FA ol Bl #F EF AFE Fste] e vid d4 9
BN FEolEe & AA B 74 24 5S4E Fodoan
st AE F4 g5 AAY NEA S5 AL ol g eR 24 W
He AbET vgom Ao AR 200 w@ebr] flste], AlbE F4 W
e e 2A wd At FAHola FdH R BAsta AdE
=% F, A7 ZE 3 w@ekr] fske], A AE 13 200 oi@ A 4
HE g o w 3 Ui |94 2E AAe] S =249 AelE AAG)
i e e d4 g AAY BES = dn AT ZE % AT
W BEd A AxE =4sketd [ 3-119 2k

A AT ARy AR diE s 249 22 g W
WS ARESHH, w3kA A, A A, @8 B AR A dAC dig
AR olaf o] 7] Al 2™ ow|et Tl 2Ae vRe= S MG
(Aspers & Corte, 2019; King et al. 2021; Kalof & Dan, 2008). =3+ 2
A dres A FA @ A, AdFgH e x¥ete vw
WRlel TS T, A ael A dAdH I AY of| Aol H= <+
o oquE dHets gdd 484 AsRs ddem sk AbEdAT
=, 8w, BF, JAL A3EE 5 FHst Agde dE BF

o Aol AL AT AR 29} 30 waby] s 2A AdATE F9
seldl 1 oolfE g 2k AA, AATE AT wete =3

e vl 2 A0 B ol th(Stake, 1995). ©] A= 759 #Ho=E

o AL HAH] AT B4 PES A
EuR

14e goR AT Bays sefy
= Qold AT E EabEe el Hk
S, AAQTE Shbel A7, @4 =t AREE wedl og A

olm FAlet FAAY MeES Fall A77F 7 onE 2Weted =

2 A = o|th(Stake, 1995, Merriam, 1998; Guba & Lincoln, 1981).
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2 A F des A7
Fool A A A& T4
Pt vPFAH F9 F
o= Holl A FrAkgE A4S A
o] AFolMe A F94 #-
Murray & Sanfratello, 2012)2] 4~3+% wdg] JJrZﬂE Hlel o 2 o 9]
Ao gxs Wyt Frlsts AAS AA T 102FATHS AR
w3 27 A gEow AAE A JJrZﬂL ZeAxe H-

g Ay Ade 340 A% e BEE AAm AAACH, of
]
[}

"flipping for a grade’(Gould,

[‘_{

A e, B, Jdgk B ANEe 4FAEA we ez F4s
A o2 B§F F UEF gtk B HAE FgRE 2B <
HER AN ARSI, BRI (GAE B, AAA-AFH B,

2

Leading Question
290 12F 29l 2 FOIAH o QL D=IHUPT O OlQEe ROoLL

D7 U5 R 0|QE NASISIEMQ

(informal inferential reasoning)< £3] %4 ok /\1 2

FAbmbeh ] ol #He] wat 1 A Aolrt

BE old tigh thdt =97t ThestAAINE o] AFeA = gl #@%
Fot7] Aol didelA wEe AFA A2 52 AMH AE AAS 7
ol F&3ste W =E 8 A4S ou|ste B FEStH(Makar

& Rubin, 2009; Pfannkuch, 2011; Ben-Zvi, 2006).
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Abstract

Investigating students’
mathematical concept formation

based on Activity Theory

: Focusing on the features and cases of the
‘Mathematical Concept Formation Activity

System’

Park Soomin
Department of Mathematics Education

The Graduate School

Seoul National University

Activity Theory 1is a theory that views learning and the
development of consciousness as the result of activity—centered social
interactions. It goes beyond the perspective that focuses solely on
individual cognitive development and provides a theoretical framework
for understanding and analyzing learning in various contexts, such as
society, culture, and communities.

This study is motivated by the desire to explore the possibility of

explaining the process of mathematical concept formation through an
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activity system based on activity theory, which can account for
human activities in various contexts. To achieve this, the study aims
to develop an activity system from the viewpoint of mathematical
concept formation, propose an analysis method, and derive the
features of the mathematical concept formation activity system
through the analysis of class cases based on these.

To achieve the research objectives, the study formulated three
research questions and provided answers to them. First, what are the
contexts and features of the components of activity theory from the
viewpoint of mathematical concept formation, and how can a
mathematical concept formation activity system be defined based on
these components and features? Second, how can mathematical
concept formation activities be analyzed through the mathematical
concept formation activity system? Third, what are the features of
the mathematical concept formation activity system derived from the
analysis results?

The development research of Activity Theory is not only the
subject of study but also a general research methodology. This study
consists of two parts, in line with the nature of research on Activity
Theory development. Firstly, it constructs a conceptual framework of
the activity system by defining the features of the activity system
and its components from the viewpoint of mathematical concept
formation through literature research. It also proposes an analysis
method. Secondly, it conducts a qualitative case study that analyzes
specific and comprehensive actual-class cases using the proposed
analysis method.

To answer the first research question, this study examined theories
that align with the components of activity theory from the

perspective of mathematical concept formation and derived their
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contexts and characteristics. Based on this, the study defined the
MCFAS(Mathematical Concept Formation Activity System). The key
findings of the study are as follows: the study conceptualized the
components of the activity system in accordance with the features of
mathematical concept formation. Using these components, the study
constructed the conceptual framework of the MCFAS, which serves
as a tool to expand the analysis of mathematical concept formation
activities from both up-down and outward-inward perspectives. The
conceptual framework distinguishes perspectives of analysis into
micro perspectives, which include the learning space and time within
the classroom, situational context of tasks, and macro perspectives,
which encompass the learning space and time outside the classroom
and the individual’s socio—cultural context. It demonstrates the
potential for diverse networking of these perspectives.

To answer the second research question, this study proposed an
analysis method for the defined mathematical concept formation
activity system (MCFAS) and used it to analyze mathematical
concept formation activities in a case of a class targeting 9th-grade
middle school students. The key findings of the study are as follows:
Based on the learning objectives of the instructional tasks, the study
constructed 16 central MCFASs and analyzed each central MCFAS in
concrete terms by considering neighbor MCFASs such as
tool-producing activities, object activities, and rule-producing activities
as the units of analysis. To more comprehensively analyze the process
of mathematical concept formation through the MCFAS, the study
focused on the domains of action and context within the conceptual
framework of the MCFAS. This study examined how mathematical
concepts are formed by observing the process of developing

proficiency in using mathematical tools and the process of reaching a
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consensus on mathematical concepts through interactions among
individuals.

To answer the third research question, this study proposed an
extended diagram of the mathematical concept formation activity
system based on the analysis results and derived four features of the
MCFAS. The key findings of the study are as follows: The activity
system in activity theory is not a highly predictive theory but a set
of fundamental principles that constitute a general conceptual
framework. Through the results of this research, a series of principles
that make up the MCFAS, which can be applied to the mathematics
teaching and learning environment, were derived by modifying and
enhancing the basic principles of the activity theory model.

First, MCFAS exhibits a unit feature. MCFAS sets the simplest
unit as the minimum unit activity goal for mathematical concept
formation, as determined by the researcher, and establishes criteria to
avold reducing or distorting it based on the outcomes. The minimum
unit MCFAS can be further decomposed into smaller units or
integrated, depending on the objectives of instruction or analysis,
while retaining integrability and potential for expansion. Second, the
MCFAS exhibits object-orientedness. The objects created by students
may appear meaningless from the teacher’s perspective, but objects
that students naturally and intuitively generate while solving tasks
become part of mathematical concepts. Through interaction with
various environments, students move between objects and
reconceptualize them, thereby reproducing objects that encompass not
only simple mathematical symbols and symbolic representations but
also information on how to manipulate them, students’ thinking and
expression styles, and even affective factors. Third, the MCFAS

exhibits contextuality. Activity theory strives to connect various

- 172 - i 2] &l



directions as it shifts the focus of analysis towards human activity.
Forming mathematical concepts within the MCFAS means forming
concepts not only from a micro, behavioral perspective but also from
a macro, contextual perspective. The object-orientedness of the
MCFAS can be explained through ecological phenomena within the
context. Lastly, the MCFAS exhibits adaptability. MCFAS enables the
tracking and observation of dynamic relationships between
components and individual, sociocultural changes. The changes in one
component are connected to changes in the whole, and this feature
serves as a motivation and necessity for ongoing research to explore
the transformation of MCFAS’s composition and validate its
outcomes.

The conceptual framework and analysis method proposed through
this study have the potential to provide a way to accommodate the
changes in diverse learning environments, including the rapidly
changing social environment and the application of technology in
school mathematics education. They offer the possibility of
establishing criteria to adapt to these changes and continue to
progress. By providing a conceptual framework that embraces tools
and sociocultural environments as domains of action and context of
learning activities, it can enable a comprehensive understanding of
learners’ mathematical concept formation processes from various
perspectives and provide methods to support teaching and learning

accordingly.

keywords : activity theory, mathematical concept formation
activity system, activity theory, object, tool,
constructivism
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