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gelolgitin wl@ah o9k & deltiel &eo AAe 1 ojuE

37) og7] wWel, ojn] *eA AHo2 HBophA ok zlo] b
B A4e THST AFee FHoeA FEL BF Ao AR

s71 secheoze] Wyl Wastn sAnh oleld WYL

A &3], Chevallard(2006)= Aol gt ZFol 7|¥tst Ao =2 ZAEst
T 58y FxE S5 A9 A (Study and Research Paths, ©]sf
SRP)& A|t3 Atk

ATDe} #dE =99 A7 837 ZAEEA F24(Berge, 2008;
Bosch, 2014; Garcia & Higueras, 2005; Llanos & Otero, 2013), 1153l

3
o Fro Faol ti@ WA Mo W ZASEA BHE 5

WA A oo #3k AFH(Barbé, Bosch, Espinoza, & Gascon, 2005) &
B9 Y g tiste Al FAlo] #E ZEAEEA] 4 =
T Yo BT wFEd ZgA SRR Y F g AT 2¥ e 9
= dFS0] FEEot. B3I HITdde ‘AR AEdr]T HEt
Aol W& w3 Fx=E SFH A9 HAFo I AF+(Barquero,



Bosch, & Gascon, 2007; Barquero, Bosch, & Romo, 2015; Barquero,
Monreal, Ruiz-Munzon & Serrano, 2018; Chevallard, 2006, Hansen &
Winsle w, 2011; Jessen, 2016; Llanos & Otero, 2013; Winslew, 2011;
Winsl o w, Matheron & Mercier, 2013)7} %3] o] Fojx 1 T} =
o ATDS} #rel®l d7E n5sha Fdo] F@o] B WA e Zeta
g2 BAGEAD, 2010, F5 A w&e) AAEH Fx 2d AN
(019 %, 2013), ZEALEA ukste] tz@e] Wte] =7)9 Fol
gk A E43 2AE 3 (1A, R, o9, 2018), Bl
éi‘m TAE AASA StEd A7t AAS A

ul, Ao, 2017)<}h, B wHd A g 2] Wt

%1, 2015a, 20150)7F Atk ATDe} #HE = - oA A
Shol] Tk A4 |&°] tg}t 35to]
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Agsria AZslo] o tmold WAL o WAl 2L sHayo] of
/gmux} itk olml, olAWAA TE wAL ol
whol oig A4 vlgo® sh3 glome s12d A4
71 gI5te] ol AR vl Al tE Ao 2AL
lo] Basttha AZetdh webd Seluete A o
welo] ofgds MaiEo] ghor, ATDTHNA HAI9)
FA4o THAANA o gA Heso] YA mep LA

=

o
i

Hu
Lo
N
N
. ol
Lo
> N
N
o
-ihj

Z 2 Chevallard(1991)¢] ATD%

7(
a4 fzmw ol Aol tha mysta A2l olgE ERatt 2
Z

SHAH aHA 7t2E A AR 98 wgHg EA
Eﬂ ojatFA Ao ;g A 2ol WIS EASIHOH, o]z
#de ol thel Starsh o
20097 A wSFPAHOR QAAE

ﬂl

o o >
o & 2 & Jo

ﬂﬂOﬂH Uehd 723 22 9 shgE Aals AvET] 3] Al w
Abel At 2 RE AE 9 olxptA A &8 vl ¢ =3 A5 4 g
2, A FEAEZ ulgo = &2 #A o A] ‘JrEPUr—E LA S EA
2 o] xS JEAE A WA FHA 2R
B 7} ¥ SRPe #4374 AHA £ ® SRPE wlars]
S g2A FERAR AolHES A EAsIA

‘é“.:FJ



3. 8o H9
(1) 24915F3HThe Anthropological Theory of the Didactic, ©]&t ATD)

Chevallarde w482 W3l o|2o 2 HE X|2jo] A, wd, AW
o= AHEE "2 S AHg B84, AREE dFdA Az

The Anthropological Theory of the Didactic(ATD)S %33t} ol
o] @Yo] Fguw} FEolvt FgEE Zo] ofye} It &ho] BE

FHoll A2 F e A= & ZAolth o AA w2010, p.De 38

o

»
rlo
lo
=)
il
)
ot
ol
PL
N
do
:Io{::
Kl
o
ﬂ
o

ol 1A ST ole FAWARAL msstd @ ¢ vHETE
= =23t7x o]& o}

<

T b e | EH - -1

F 9on, s ‘wE R oz FdsAc 1y A
3 &

(2) Z=A8Z X (praxeology)

Praxeology= <IZtssdtolet= HLo=®, 8]0l praxis(Az)eh
logos(o] 2)& Ag3 Tojolt}. praxis(A )= thA] taske} technique,
logos(o] &) technology$} theory® FAETH AHE ojwl W) thdt
o5 elH, o]&2 olE, B3 X, FYIFE Yrdrh Ixhe

= RFEA o]& AY3sle o] f7 EATRTE o= It

Ye AHe 7vtoz du glow, olRoz AHIEHT. uwlEhA
Chevallard(1999, 2006)+= praxeologyS 17t &S B4 & e 7|8
G E By . o] =A== praxeologye] ovE & =l
S F7F oA WHetA] oka, Bg OtE ZEAESEAR YER
1 =

=3, technique, technology= 71€°lgts 2vje] FAMS

R

A)3t7] glstel MesA ¥ B IR Uehygich ol
o 47h4 B9l 29 ouE FH3 WAy A8 242 A, B2

4, Has=A, o802 RH3AH

—

A



(3) A =(institution)

Chevallard(2006)= institutione A3 AlFso] = AL 1E
o] gekHo] mAE WFE A HsEs w2 ALY o, AZFe A

5 HolA Hoprtal, AEs I <kl &3 Izt 93] fFAIHIIE A
H3lE 7= 3t} institutione] AFR A oJu]= 7]H, A Z=o|A|¥

He Mgez s of ghoh. o] Y <(2013, p.17) institution ]2
OF= 54 A BEJoEA(E X, A B, s =
WA AA A3, Fu, wH F), ols HIEA Fol BHolg ZE o}
Ui 749 43 AV 9E3 A ofyr] wjEed ‘A AH HEA
g ARSI T Iy o] =&l & institutions A=E HH A
W YrE AdE vt R g

(4) 29 oJ(noosphere)
noosphére= AHAS LE3h= ‘noo(:F)’ oF Al FZHA ‘sphére(2# o)’
7F A T2, Aalo] G4 e Ztolth EF] wS4EH Fados=
vl glof #Alo] QL o3t
2 FA9Y geA F2adols 1AL
Tt wsHAA MEA Fox2 4 EHChevallard, 1992). noosphere
oml= IXE ™, QI AF FFolw, A A(2000, p.
= &9 E AMEEAT. 18y o] =RddAE 9uE
a2 27] g8 HYshA &3 dE JdE FamoE YR i

1?

G ‘Aoz AF317](questioning the world)’ &+
‘questioning the world” |zt M= dEo] A7E of A=
o] WAL E-& Wol 7HA] e tigdd =Eetr] fd A4S A7
Aolgt= M EE A AAl(cognitive ethos)olth. o]= Alate] e A4
o] BHAO T A& s ooF st ALoEA 183 AHS MUUE
tiatH A AFskA Aok webA] Aol dis] dEste Aolgt B
ornz B =RAME ‘AdoE AESV] 2 F2dAL



I. @5<157F3HATD)

1970 @t 5743k Guy Brousseaue] w<=38t# *F3+E(Theory of Didactic
Situation)e] A4 Aol 1980d 7¢€ &0l A Chevallard7} ‘u5%t
2z M3+ E(Theory of Didactic Transposition)’ & 471333, o] 1990
W]l w<4=21F38Hthe Anthropological Theory of the Didactic) .2 23
stA ®thBosch & Gascon, 2006). w4/ wehe] @JHo] dtw

L stenk %KFHL Zlol oz} IZte] 4o RE FHolA AHE=H
T AE ASEA, wFsHE %Eol 7Hed BE A A AxE gd
4 2lthllanos & Otero, 2013). WA F3te] A 2]

d 2 Aesr]” dEnd ez o] &
83t =97t o] FoiAaL gtk ojeh 22 wRlReE QI TE s
A% mdd, EAETE AFTHET



1989, 1991). whe}A w3tz WG Fd %23
Aol ofgA A=A FFol ofETshe=A A

2011). &, 3 AEZRE T2 AEE bFE 3A, = &u v F2
AR =%) wsHAGoA gt ko] Asid uSHAAHVORE npfE =
A HollA Ae A2 M-S Ayste Zo] 7 Aozt B & 3
ot ol d WHES AFsty] A e A4 H Ao mdS EHE] A

% Bast o

Chevallard1989)= AH8E A4z k22 A4 kel xHolg A3 A
WY o2 TR Atk FUUANE S dAstd A4S AET
Mol T2kl BFel A8 oJuE Rolsy] As) AsE AN A
gastAL AFY Bert grk AgE AN 4eH FHl o3

BoE s ARZHE e Zlo]7] WEelth wH, 2 ol =

A Ae A3 . FEvbelsl o A
g 2R AL A8 AN A2AE Aot gaA 2A7] I
Al AR AN FUF BHSHE FEoRHE @5 AR PPl

uer Ao

g2 xae EAgls 7fEXESE 29kd Zlo] opd AH&3}7]
Aol7] Wiel 724 A2 Aol AE wel b FHE YA
o ol 8 A4 iR St A wEo|A L, F8Avt
ES

stomny WaE Aotk = A9 sj2d BAE 1 e

2 %
o[ [

I

o
-

D FAYAIE) BEIge F7h R AR 520 wERYORA F7h % A
7 SAEAA ol BAL Astel RAL A=E AUAS) HF A AARE o
T BAZA, FAL, oA, 9 23 At e ANS G Qi BA' ol
AYRCAAE) WRAPE WAFEY DERYORA WAL ol BHS glsto] %
A% HEAYRL A B hEAn YEAE uee sadd Az A8 o)
L agHE & AR, A5, 240, UAQ, 2018, p.14)



1.1. x4=8K(didactique), ¥H3H(transposition)e] <] v

w48k# WM 3KTransposition Didactique)oll Al A&% &= didactique$}
transposition®l] gk ol n|E WA A7l B A}
Chevallard(2006)+= didactics7} FS1Q1x] Aw3sl7] 3] oot
2 AoE WA AHREUyT Zero|A] ALESl= ‘didactique’ &
ol A= didaktik, 23|l A+= didactica, o|&g]o}lo| A= didatticae]
E ARSI o] "ole 8|29 ‘didaktikos’ oA FElE HASZA,
ZFEAZ] SR o=Tt AT, TIEAIE A @A olgke= YrE
ZFA A ok &, VFEA= H essit & Yujolth ZRrolA A5
of ‘didactique’ & AESHIE stRS W, WAL old F &AM E A
B LA A2 F 7FA ou| 2 drolE o X al lomw, T Tolnto
2 olsld & ke ARl A wEkA 7HEX 7] {7 =Tt
A= '%‘5147‘4 9]‘31 OE AES Z7IEXYe 5 7k Y9 27HA)
ojmle olfE FUFeT ol &9 wet A4 2 #Hske
g TF= %E‘r- didactiqueoll ™ Fojo] T g
(didactic)” o] AbH 2 BojE A¥HH, ‘E—’F?‘?FE ‘ﬂo”?é% 01%31, 74]%11
o2 dAFete g o2 Hol Utk WA
2 Aol Holy A=, e TMEAE 1‘%‘% olmgtt. 1elar A
2 docile, doctor, disciple®} 22 gteloje} w7} FARStGE. nEte]
ojHe A= AT T FAHUME WlE 7 UAEF AESE

>
Y

ROy

—_

_l°1'

o
=)

PME FRAHE W g0 HES He o
Z&

],
= Pxo| Hedoh O]tq1 A R /\}@_(didactic
% S =



e Wolel BAe zasE Bl B F4, Btk WAL A
o e ofw AZolAY A4 e Hfoz HolF 4 Uk 53
Leste 2@ Aol Ao BAel ta Hae g =t P}
L AESd 0@ Fetd vl Hee AAe Ak HAlA o I
oA de AARA Aotk webH mFEE Fohs AL AFE
3, 1 ATE Ao ARE YAsE golth AN A4 27t
Wal AW EUE A AAA A o] £HQ 4R TEE A
O Ao Bz PAsE AL BrhEe wAC Utk AT AW
AEH BEE olg Jed ARL AL A FASE it
(Chevallard, 1999, 2006, 2007). wt2}x ATDelA ‘a3t (didactic)” &
TR B BREE B gl 57] A% oo ofs)
wE BEo HEEm, ‘miskdidactics) & AN A4 Faat 3

So| #3 mstoz AHol3tHChevallard & Sensevy, 2014, p.39).

T o =2, ‘transposition’ & ©<ed] FAE wbE o] ofd, FoF
FgE T A ®HIE ZFITE onolA Chevallard®] ©] &<
Adg 4= glEe wojolt} Chevallard(1999)% transpositionS Al-&3l=

olfrol thsl th&3 Zo] AT st

‘gojet mefAo]R ‘transposition’2 9o 'ZHY'(GOIA B &7 7te At
220l sigstch o] A, @es] & ZHRI7F AAS R Zlo] opych Aot &
oA O

A 22A9 '£&4d (transposition)' 2 "w4stA R ofgo] £9lRIA|o] o
& 2T ouAE Head dich: AAS & roN Of oz gAcLE
(transferred) 2%4lo] ofyct; 171 AojA WAL &3l X7 (transposition)s]
o] g FA(key)- A - 22j1 M2 '97V|(instrument)'- wA=E Z7E|ojo}
st= 439 AjAloltt.” (Chevallard, 1999, p.6)

HEly #AAE Fo] THL A HEw  transformation, transmission,
transfer, convert &3 22 W Toj7l k. ZH7te] AR A 9wl E A
WX W, transformation W3} GuleS, transmissionS o]
b}, transfere A4 o]F, convert: =S AR W= A

o e, B4, Azxge A AL oH T w5t ko)

Z]

> B L
w©e Mo

£



olu= Aol A=

3 & FHE M= AL ofHEER,
E}ul+= transmission, converty, %}5\_9] °
shA] otk mEd, W] 9
3}, = gulze] sdoe] 9Ur ol], transpositiono] 2= 1_01«1 A9
Chevallard7} %2 3%l Eof AHest o=z HRITY transposition©]
Chevallard®] ®lfrell @& FetollAeol 2&4 iAo, 8t A AHgsh+=
‘X8 olgle 8olE AZs|E W, transpositione] 2wyt F ¢ 9 ¥

& & 9e oluk

lzﬁ
rlr
o 0
o
jon]
w
—h
(@]
=
B
=
o
=
rlo
e
Y
rﬂ

al
]

éw
e

1.2. n38F A|2H

Chevallard and Sensevy(2014)= ATDolA] nl<F8te] 7)o A 24]9]
i object) Ok OF FFote= AMH 29 F FAE AHESHA, 29 09
HAE 715 Rz, O)Z YA o] #AAVE wgtsta dgeE o A=
o z7} OF €3 Atk AGA LD F A=A 83 diEo] HA

o mas AR o AR WAE n5sy wsed o8 2usd
=4 ol el 0, R, OF AP 3 a7k 08 FRdhe
U =48 FE AT g3 27189 Se, y, 008 AL ?‘iE‘rﬂ P

o
T} =, @A (relation)ol A A 2El(system) o2 22| E FA B Aolt) o]
NE5E Boh dukR oz A p Al IE X, y Ul I8 YR 9 n
A A2"kE SX, Y, O)Z =2 F Jdo o33 durF 2l FHejo
wFsHE Al 2" S(z, y, O)7F H+ Aotk ¢t XE

<7
E5S = Ao g7 "Ee S (X, 1E, 0) &= (KX, O
ZI:
&}

EW

~

Rqom, WA yo] = 3l o' oY 0F FH3I=
A X7F JdE ASole KX, y, O)Zt YERE 4 dTh
P oA AL 178 ol o8] o] o] FolA

2 B F de Aotk A 27F At yollA =& o
(, , )= FA3Y wga ATDS w5sHd A 2HOZ A&
#2712 Ble A WMo wpdhA AlAglEEnE ofyet wd ¥l

td

9

_]—]7_/\1 A} S

O

R rtr

o

ok
Op]

=
=
H

7

= ol

- 12 - ;:'x—-i: .";:'- T



3o Ao BE X, dF €9 Stu, 714, A7), AE oA e
g T e tAd HFAA] 15T E AL RE AEE 5 . o
W wshA AJ2E S(z, y, O)lA, y= 27t 0F d73ske As F571
8l ZHesth o= wFEA Rl oA O BHst wEE {3
d(didactic gesture)= FAI. I3 y= 29 O A3 w2

=2 9 (didactic

21018 EA3 ov g AHEFA o o], wEA
gesture)e  y7} YEItE=E FoUtE egFHo
£ HolA uigtEH, ATDA

(Chevallard, 2012). Agle] ¢ & Enaes
A FAYL 8 FHY BEE o Jormg I ugsths ATste

E7IHAA FHS= A 2, A

7k
Aol U 0, FHeE B B85S FE AY B LA Y A
Z

B 2z st A2 w A7 "ok wekA] Chevallard(1991)+ w484
Alzdo] [ 1-2]3 o] A2, stA, wAte] Add #AAZ FAHATH
3 @t

[ 1-2] 48X A|A8l(Chevallard, 1991, p. 23)

4>
2
A
S
o
o
(@)
o
O
jsng
O
—
®,
o
jang
(@]
2
.
=
>
>
10
o
>
o
lo
o
o
A
‘0
o S
o)
A\
N

a
|, Aol xohd AERAR] AT dE =
2E9 FFo| BAE, 54°] §lo] delEet 1

Y e
Sea s goz AWE 5 gl 29 Ade 9 5 Aok 1w
g 2@ 4 Ut B dE Sl S4olss o e 5

- 13 - W ,ﬁ:} e 1_'.” *ﬂ o



ME Fzol #ete] AR QA =¥ 4 gtk Hebd aistel] glolNE
Lge] ¥ A @A Sao] FEOR wolsha Qi Aole Y
2o glol wARSL shAl Abolo] Walsts WAL 23 ol & ¢
7 wEo] wESA Azd kel Ao ¥ m@Holok wg AL &
A ol & Atk oled A4S mwEshd wMaEe] LAH P
gazol1, 2R 9wyt BT 7H30]]7] 4tHChevallard, 1989).
o1 BBH1996)= A4 WF FFA A2 Ao] FEH A2 o
ME BESD QEA, 284 god d3sa JdE SHe T

| Aoz o FuHw LA B Aol Wt WMBRe] Fad B
AAbera Bkoh

wEsE ANE B O F st2Xes 9wt glofok @k
g Eol, A FelFold AHE DAL HestAY o Abel] AL
e W, ofd RO Aol weHe YAT™ 1AL WA s 2
e ohth olul, FuE YA AN AFAE FFAL AFS
BN ES 3] As) Hu STl A AET Aotk 53}
o wEshe Foe] west BAFo] glom, ot serol 3} W
stel S4o] Atk 1 olfE WAE BRE w4eE oxE AL 7
2A3 glom, wAed oErt w1l Ee FASe] WSES dHu
97 Mol mAetA HYe F oo WWs BN 0 ms A
NHoR HEAA Fe BE ASS S0l oA ML dx A7}
Bath BeA Tfteachings AAHoR 57 Beg & glo
o, oW e mEE AgEe]l IS W3] Us) WEelH Zlolth
AZoE THte THE o mEE ¢ W He HHow o
of EohH o WolEelA el oA5kA B rHChevallard, 1989).

13. ashy A\ A4

Chevallard(199D+ A|21& *8HEA A 24|(scholarly knowledge)’ , ‘7}=3
2] 2l(to be taught knowledge)’ , ‘7}23 A 2l(taught knowledge)’ , ‘&<

# A 2](learned knowledge)’ o2 FE3IIT  ‘SHEZF A0 & $3kx

- 14 - M E1



2 4
oA A Ao n Yeow WEHo Az A4, A=
A4 e mANA BT AAR hEAE A4, sgR A4 e 5
ol A S AAR Sed A4e FATHBosch & G

(2R 11-3]2 A wrdd |Hsk 3o dAE =433 Zolth
SHE2 R XA JtEE X|A JbzA x4l || EEE, 0|8
Aae wastn EP| ag asw WP - ) Jhs3 K| A
AEBHE H < AH O i ‘ ste =

Chevallard(1992)+= n538H& W32 A SHEZA A2 (savoir savant)ol

~
TS

e Mde FasHA R (st A4 olgks md2 I A4
7b Aol ofyer A Aol EAE Rt ‘SEH A2’ oA A=
o ‘ggE A o2 WISt AAo= wFH o= Age JHA|
T3 s Tol FAgste] AFAET WA g AN & n
SIS wAAE Foff VFEA A o2 HAH L, wadolA nlAbet
st Fzage Sl TEER A4 o] HH, SASeA= IA ]
St AT o2 mgEn oju, ShEH A4 oA vt=E A
27 2ol M-S oA weshH WM, vh2d A oA TtER A
27 oo WES Y w4sh wWolgta Tl

ol HlB o2 Winslow201De [18 11-4]9F o] <7 a3t ¥
o3 e meeshz wss dWsta g §, duE VEoR du
Bt QoA dojues Wste R o dA¥E + = ot o,
WA Wge] F gAlE F2doj(noosphere)gtil B Qe st
grel da wAE AA mel] oA M2 wEaH S AdEsial 2
&ote ZCZAM sta ko] FHgol] W] ME HE Aoz FEEAH

I B3 9tk

- 15 - A 2 ]



igmi %;9[ - (- fr a4
= o b -
= asex ue (WEDT, ss| (U S8

[ 1-4] wapsbs gk sl Hlo] Jdo=RE wilz XJAe] A&(Windew, 2011, p. 121)

QEANA TrEF A A2 [IHI1-5]7 Zo] FxaHojgs AEE A

523k ‘noo()’ ¢F AlEXHAl ‘sphere(2# o)’ 7}
2, Aol dA v Fitolth. 53| nFEH Famos 1

Fol Bate] AT FRORA, W Axge] o] a ojmd
s 3]
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7}2 2= A& Chevallard7}t 2

)

o H =2

S}
=

g A BAE S 1y

| —
) .

7F StaLol A s=sto] A4

Bo]ZtHBosch & Gascon,

i

2006).

or

oA Ao BAel 4

’

2

229

]
i

nd

3}
of

)

B
dro

Al =0 A

)
~
fi%e)
X
i
oy
i

A et 2o 370

HolHZHE Ausle 4 JokBarbe et al,

—
fite)

o

(29 1-6] 2

S
T

2005; Bosch & Gascon, 2006). Bosch & Gascon(2006)
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2. eyt
Chevallard7} n<=3st% W=

T ootyzt wt WSSk Ak o] _

whet 198013 1995 Apofell wepsha] i ghe] & gdo] il A+ollA A

21o] st tide] dA B3 8ol E

A W] Ags A4 rﬂ”ﬂ A= Aggtelgls & o & & ol
o]y th(Chevallard 1992). ]é}% A= A

3
i >
=
o
o
=
-
fr
Y
Mo
33

oam 40 & Koo g
o P\
rlo
2L

2= o=
T Aot F-&, B7w], 2009; A%, 20152).
1980t Zw 3 mwrske] AESE e 3 Aol 97 29l
Fule] RE BAe) G wol A4, B, LWITE W s
1

| —
-
2o ZARA ATONA ARG A e B Axd <

oA FEreo] EAE 7sstA sk AWtz (condition)® EA1E o] HA
sk Ao digk Alek=Z(constraint)o] Aot ojw, AWMzHL g
ANA Aot AkS Fv Ee AZES Yulsi, Adzxde 2 zd
T FAFHE dUHAPE R o] oud AS¢ FUo® npEr] o
+ 8744 8945 ov|gtt Chevallard1989)= 7123 A 29| AJH| st
SS A o8 FAET AT DAL WS dA A ARt
2343 Az ol F457] Wl
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Chevallad(1992)= F9lo] 24 H+= A
ofyzt Atz Aekzzio] AN A

Ztsfo ghtta Tt of #
Mol Fol7 Atalel ARaAl e AEL AL T 7} o}
el TRk a8 e olfE FAN 2 ukEuA As B

Aol A AEstd dEolel RE & 9dE & o A%

]

= bl ha
A2 Agsor Bohn Ba Yk AEEA A AR T
Toz o @ & Atk A, Fold Aol AdHE 27, F A

ek %
s AMEAL FAAT BA, Fold Ageld olHF xdo

=

9 ]
FH A XA sk A=A FAAA7E wEkM ATDe) S8 aA A
A

ARtzAs Akzrds BAste Aot £33 Agx=de e
B4 Ao AAAQ IS I} wAAH AFE F Y B A}
So| ®5lA Aloko] Avtoltt, 1 Aok AW iy FLo Al
st ZHoA dRE HEHD, YRE 2EHA HE A02A V%
2=~ 0o

T )»)\I:]'-

Barbé <](2009)= nleshd Alofe] 2744 FRol s A9ttt st
2 k

A Aot 29 dFoAe= =9 F5 u
HAe) ol AAE ASEA Fre =
23 A4 ARG o, wSAZHA wiA
A ofo] ALY AEA S

Chevallard(2006)ol] wl=,

3l e 842
Sot m5e) Shgol RANEY SGASY BAo] FooR TAH A
B AR o|Zol Ui, olo] U@ Fe Fold A4 aRo] Foix
oz sl AFHEE S B0l TARTE Aol
S5 mel e mAEA By 1R Al e Foid ol
ofueh AWE 5 Y oA, FBL A5H ns Al dE 2
o AR Foleh Aotk 1HF A4 FAY BF U dyo]
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17ke] A2 =fol ). wh
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BEH WE oJEe B AEEFH TE AR, F Sa wold ko
2, F4EY LEAYEIEE DEAPORVE WYY wEAPOE
MIHE Bl Uehhs A3 Ao Add WEHE RelFm A
Wk glolth oled BAo® cA4E B mdel Ade ool F
Aolghe BAE AWG. 2y mfetd Wee ATar) 8 4%
M9 BRE BWE Aol @k o8 A AT AHe] AP
AFIA ATE 7h=2A7] A% 2, AR AZAE 2, AEHE Aol
QL oulshen A 2estn QA gee] B2 oo o}
2 wart Aok webd ol®Y ARSH AW fAs7 <)
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2229 NS AIAHKWinsle w, 2011, ojul, #|2e HIE F3}
of T Ade Folsta e ol&e vt

ATDOlA 2E RIZE &9 FH= ZPANSEAS EYIdod= A
ZHE HFREY ZASEAE QI A¥, 53] £33 &5

A O]E}(Chevallard 2006; Bosch, 2012). JQAlgix]L AP Eo] I

EIO

e to ol o o r.?ﬂ
2

2
o
ot _k{ru
T

A
> )
L o
r 1>
tx
o Ik
oy 8

)
tlo o
il
1
i‘l
ol
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e
=
4z
24.
o
b
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a>
—
)
e
2
X
‘Lr’
A
[
B
>
fifo
!
)
g
Ir
4
ol
3
BN
N
lo
=

1 BEond A48 4
m&u} w2} A 1 4 A5 498 A4 Bae 9d

Ne2AE ANSYD. ol
A 2e) MBS olaiati, of® AmoIA ofE A 2lo] AREH

A% ¥ )
o O D R w A -
434, o XN Lorrorr X e fo

84

g = IA EY olwl, F5hE ZFALERAE AT YERYAY o
m gojd AL WwolEolE: o] ohd, AFAHE Ad Bsta A&
Q1 o] Asjolrt

31 ZZALEER Y FA 84

ZHASEZAE QI PFdolgts Loz, I oYL aglxoil 4
H(praxis)?} o] &(logos) = Z=¢gH ©ojoltt. ojuf, o] E(logos) A= etHE|
2 O|HAZIRE FF3] Uzt Atnet FE, 53 ¢FE vt
AHEE gl 2ojolt). Chevallard2006)E ZFAISZAE QI FF
EAY ¢ e 718 G E B3 Aok ZgAEEA Jidde A

Jf
(3

i o
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ok olugl 150 A7
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praxis¢] P<}
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Fof, ZHAISEA
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logose] L&
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3} olgo] A of

A

A B8E A%

[e13
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=27 24 Ut

)

o]

%
77

s

s

A F3(type of task)d Apalo] 43

o
e

7

g Z Y (technique)= A3 Aol ojw, H=A

A

1l

hos
T

ol
<

5_]__

o171 ofd

o =
ge F

s

g2 dEo= wdd Mad =R AA Ads 29

Tou
4

ol
Th

Il
yal

12, 1 &%

[ A

[

Ao2A, Haddl gk

£ oA W

]
)

29} e Hl A& Z A (technology)et Rt} 4+

| E(theory) 0. &

= o
T

Bl

433}

=
=

I 7igola FE8o2A HaszA AHA

T4 FE H(Chevallard, 2006, 2007).

o
1l

i
Ao

N -

WAL
m &
o mE ok |
A T 5T |




zetA) S 2AE HA PR H 1e TAsE),
i3k Bop AR A4S o3 ZthBosch, 2012; Bosch
& Gascon, 2014; Chevallard, 2006; Chevallard & Sensevy, 2014;
Winsla w, 2011)

- T B #3. ol g EW, olA BN Foleh 9 g i)
- t(e): HAY. A RY T EE I F IRE FPtE P
a9¢ 49sn 43

- q(0) BlAEEA. Bade] fE FE2A, )
A AT
S|

45 1 o BES BHF] 93 FYHE o
W A o3} olsiE % itk oldl, HAE St B FE= A,
o4F A7t 8 FE e, 1 37E BA} 84 geth B Az
o FEE AT 3 T Ro2A, ARAN HAT Sl o
£% 7138 Q=% $/8 Rolst Zolojop @tk HAYE AAE

%l
4ge AReE o faw

At 98 A Ao, BA el
. e FAtypes o2 YERE AL vzd AAe 2L By
o AT 5 7] gRoth do2 Hade g5 A Fool
ola AAH T ARk AAHL AW AYH s ) BAL Wy
2 A9 43 To H3Y 78 FolA (T, D& WA BFolg 2=
L, (T, D& 3 $PS ok Zlolth SfadA o] FojAE U7k A
Ax ssel 54 29 HuE Hadel TF 49, Fel, e 9w
o B¢ o] Hidl, o8 HassARy Fth F HAFEZAE

Ha9e SRR FE 4y, 92 TARG dABEAE I AN
MRE T AeE £E AL, HAEZAE DRIRTFE 4P, =9

2 748 499 F3tE olEolgtn gtk FotolA AL Y, I
Y F A HIA=EA() ol8(0)S FAA (, 0)= °l& 50|
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gt 2=, (0, 0)= ¢ I"A ok Aotk AHF EF3 o8 EF
< HFE VY 847 olR HF (T, 7, 6, )5 37 ZHFAE=
2] 7} 712 EXF %2 (punctual organization) ®=& EAX3I =g
NE&ZA g FHWinsle w, 2011; @stergaard, 2013).

Chevallard(2019) = A9 YAl #x& Al4tste Ao #slo
EANEEZA ] AHOE g3} Zo] B

¢ A FAD: T ASE 4%01 5 g Aarsele.
Z

Fol FAE 27 A7 27HA Y HAYH ol AIFEr] AT H
AEZAE AHEREE 34}

« H3aY (¢ D
12=2x2x30]7] W&o Fo|X FHAl= A= 3195 2, 2, 302 Y&
£29] H& FE Zolth 319F 22 U AF L 318L 2E Ui
1599} 2o 159& 22 Uw AF &2 1585 22 Ues AT & 799
2o 798 302 Ui AF He 78L 3°0F v I 269 2o wet
A 3198 122 v dxAl APdlAd A x2S 260|0h
(319-12 x 26=319-312=7<12)
- 2319\ 12 =319\ (2x2x3)
=318\ (2% 2X3)
=159\ (2% 3)
=158\ (2x 3)
=79\ 3

2 & B R PRIS W, uiAE wWE 3% %L dugn. 9% 5w
of B, = g ougnh o) % /e
el He ae ol ek AR ke 7)ol

:l'l =
- 24 - A =1



=78\ 3 =26
%, 319\ 12=318\ 12=159 \ 6=158 \ 6=79 \ 3=78\ 3=26 <1 H o]t}

c HHI==24 (61
a,bE N o]g} 3FA}F o, ab == 0°]t}.
AT q=a\b € q<a/b<qt1FH 22 F4TF AFE 7= Ao
sttt
Z bg<a<blg+l) = bg<a, at+t1=<blg+1)
b=bb, (b,b,EN) & 7F88 A a\b, =q,, ¢, \b,=¢Z2 A}
=

[o%

A
o

at+1<b(g+1), ¢ +1=<by(g+1)1EZ a+1 <bby(q+1)=blg,+1)
kA g, =a\bolH

e HlZY (72
Al 7155 AMEst o o] vkE & Q.
319/12=318/12+1/12

=159/6+1/12

=158/6+1/6+1/12

=79/3+1/6+1/12

=78/3+1/3+1/6+1/12

=26+1/3+1/6+1/12

1 1 1 7 _
§+ E+ 5<75< 1022 319\ 12=26°]t}.

c Has=24 (02)
b=0bb, (b, >0,b,>0% A 2} A}

o %& , UHAE ol AL =, 9
A RIAC) 7

st
o

L Yeix e

:l'l ! -1
- 25 - A = TH



a b,q, T 4 T byg, + 1, T T T

a— = = — = = —2
bbb, bib, bbb, | bib, bbb, LTy T, R
Ty b}
(p2 b, b1b2)
by—1 b —1 11 1 11 1 1
py < + =1-—+—(1-—)=1-—F+———=1-—-<1
? b2 bl b2 b2 b2 bl bQ b2 1b2 bl b2

es5g 44 AgH= AAVE o83t BEu tds] Al4kE gtk
H, 319+-12=26.5833---0] #}t. melA] 3198 122 vv A5 RS 26
ot}

A AAZ AAE H29(r D} HZ2=2X00 De UrAE d=4o
2 AHY Aot UrAE BFe AFAHA Al dugss 7tEA
= Sl A= olgk Zol UmAE HEls Ao AWt Zo] oA
& & ok F AR AN "ad(c )3 HIAEEA0DE YA
7155 AHgstel UmAE AR Bl a4 Eﬂi%ixl% HolF=3 9l
o UHAE WA Fa YA A e dA B A=

A QAs= BaYs Has=Aolt: bk 1, 013 2, 2=
Uirol i Blads oo o AEE Hazze Ade Aw
o 9)Ao) we} tEte AL AWz =F, 7

Hage olald & AEE dFi, 1AL ALsE ol fE Agslre

< EXE gth

f

L

- olE

otol A AR A o] Thd o2& x4 A (Euclidean division)o]
o T2y ATDol A= o] 8ol s F 7HA &< 2t stue ol
Hole #ehg ol&ola, tE stus Adstes A Ee &A EeAY
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Folatel x| B AT o
. GeA ATDAIA SIEE olge] thael BE BT AEH B
Ao WHE Heh= M AAen B % cHChevallard,
Bosch, & Kim, 2015).

S| o2& dFE W, ‘FEAVE o A LML 9 Be
HIE 5 7 A E O 2= olF ¥ A 3T A3 A4
of #all Ao Frh= o]EF ofelr oo o) HEHoZ AT,
olggt ofoltjolE ol HEH, ole A B tEAlE, Ak

g Frd 9% nar], I3 599 #AE A48T = 3

o]
o} ojfl Aoz ATDHHAM o2& ﬂ%*ou F<le] #HChevallard,

HaYy gaszAs &oi7 F1 AdE AAHARJ] 9ns H%3HA
T, AR o)BolTte MR e SHe TAAECH Hadd HA
E2A 9 Aol & 4w AL

HA o] & o=, 2403 3009 FHFE
AaFuFs dutd’ S e R A,

olgl, HlaY} #AsA ‘Foizl o HFe} ofpE g 2
Tl me A $o) Fujset Mzr £ olgA Astaer) ¥ £
A el Hulgoks, Aagulse ol9A ALt o]
C oA ABIEAT £ BB + A

HaEzA e BANNE ‘T Fo FFE o F 2 5
M2 Jehbsr)? whEE alge] Ao 47 ¢ HaFuSAsl F
kg 2g u, o) HulFEER ALEEIN ool # 2
Z3 oj®A BUFEI o] YugPEe RRA A 1
e = ARY & 9k

f1of Aol AuE 4 o] Hady ddd dZoAs ofgA’
% ™

Fatele} mE= 5513 4379

r]

of tha WEAe 2o 2ol Yoy, HAazEx s BdE FEo|A
= o)t o Ula o]2Fel S| 2Wo] e ¢ & ATk webA b
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aYs gaseAst A ougE FASH, TR oA

5 AR Aolol o7l Yee AFE 5 AUk

32. 783 ZHANSER Y uFTE ZHAEZEA

T Ed #Hsty FAY AAHY FAY Ao #HIF F A
Aol Ao 4 FFe A7 AAHY A F, weshE A4 3A
o 2A wH4shA AL 2 X|(didactic praxeology), ©l#3F T Axt
24 383 Z2A|&Z X (mathematical praxeology)Z &3 4 Qlth
o= Z+7 w4 zZ(Didactic Organization, ©]3tDO)3} 48+ ==
(Mathematical Organization, ©]3IMO)¢|gtals Zdkcillanos & Otero,
2013). ]9 (2013, pp. 27-28)2 ZHAIEEA7} A Evit; AHE & F

<
o] AHZAQ FHF o2 FHE HAE F 7] "o, ‘w3t

rf

Ao ofsf F-9lo] Wastal A=A, Foo] HEHO J=AE B
- olg]gt QA 23S 2 W GAE Al

1 AR AR AAY FF, HIAY, HAEEA, ol&s F%
2 zg AL 2R g1 FrHGarcia & Higueras, 2005; Barbé et al., 2005).
47VA 3850 B wet 83 ZASEAE thed 2ol 4
JIA 2 YFo] A3E 4= tiChevallard, 1999; Winsle w, 2011; Bosch,
2014; Bosch & Gascon, 2014).3

3) Chevallard(2019)= EA3 ZFASTZA = TAhA TPFALEAE
A A LA EEA| = YBA LYgAEZA
= o7 FHs
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2 g Al S-ZA](A local praxeology)

3t ZEAESEAVL SE AAEHEH, A8 A4H EF

te] Has2A& AHgste] AME Agsd 5+ Unh oA &
AEEA Y3 ZHFAEEAT} Fole A Yr|dth

@ FA A zgA| =X (A regional praxeology)

HE @ Jo] 2ad mZgALEAY} 2T BAHTG APHo
g 7N ol Ela=EEASt HEE st o]gow HAWHEHT. THA
watH, Ze o] 8ol o FLH ZEAZEAY JAFS or it

@ xZZH AL ZA(A global praxeology)
2 Jje 5,1117%4 ZYAEZA 7L FAHAA TER AR, ¥ )9

Webd A ZYALRAE TN TRALEAR R £ 9,
TaH TRALEAL G FAH ZYALEAZ FPE & ok

(2) wF8HH ZHAIEEA

wWALSE St o] AHS Adstr] fla QAXF EoEA S P A
AAS ZEAESEEA] SH A E‘%i_‘i‘r“é}oq ol &
(didactic praxeology)2} ¥tHGarcia & Higueras, 2005; Bosch &
2006). o=, Y59 Stgo B W ZHAEEAE T
T ZHAEEA,

Q
o
wn
Q
o
=

g} 2]

TPEXE A #dds i@%/\]ii?ﬂ WAL W FEA =z
gbstti(Barbe et al., 2005). ATDo| A SR Eo] G54 ZIHA S ZE X
Az AY ARz A4S w5std Ao Adom w

], Chevallard(1999, p.244)= ©] A& & 67FA =¥ (moment) S

stttk o] 67kA w RS g5 HAA A AR AL FHolH, —’Ffi}’—‘i 3z

A SE2A T2 o] Hoh

of [ ;& ey

{

= b
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- 1% 2. =2(first encounter)

- 2 = ghA o] {3 ol thy "(exploration of the type of tasks)

- 39 F: HlaEEA]-ol

(construction of the technological-theoretical environment)

- 4™ = g=24Y e Z¢d(work on technique)

- 5™ = A = 3K(institutionalization)

- 6" =M|:

7Hevaluation)
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et al, 2005, pp. 238-239; @stergaard, 2013, pp. 12-13). w<=%}2 =t
NE2AE w5sd FAA9 day, Bads BAstn A9str] 93
W52 HAEEA S} o] S XTI

Z}E, iEE%}Oi, A ARl %2 Fo& HEt}Bosch & Gascon, 2006).

ATEooF st FAE dFSSke H E%%
(determination) 3¢ IAEE 183}
AA AR LA TPALZAE=

FAL oj fEORRE ot o EF9 AokxAol

do] A, F3
S84 megAgzA o Weste] AQHAAAE ok Aol Bosch and

Gascon(2006, p. 612 AA T HAEE [O9 1-8]7 Zo] AASHAT

£ B (Civilization)

B

AL (Society)

11

st (School)

L

§8l(Pedagogy)

I

&} 2 (Discipline)

F—
HH(Domain)

1
HOF(Sector)

1

Z M (Theme)

11

M| (Subject)

+T .
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A= = = 9 24 o ndd stw A
goll A+ ZHANSEA S} W ZHANSEAT AE A AR
7] wj&Eo FFAAFF(co-determination)o] = &S AFEE T
olof 7]¥tsle] Winsle w201D+= [ 11-9]9} 2o ns3te] Fs2A-F
T< AT ndte FEAAFELS FIH, 158y A

28 Aests E4ste b AH-dthArtigue & Winsle w, 2010).
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Winsle w(201D+= 914 w8t d oA EH3s] velves 3714

2Ql A, A, BobE el N4 AAAAG A Folz s
AN S0 29818 wete FAe] S8H FeZRE(, o

gt o

of
offt
i
o
n
M\
RS
o
el
A
o
o
PL
R
=y
iz
4
M
_V:l,
o)

1
=

- 33 - A—I 2 1_'.” ﬂ T



4 zAo] BAL HolFYth @A ARHH Yo HABZAG} HA)
KX

E FEATEL YA, o] 24 T2 AAFR] As FoAMAY
WAk HARE 7Aoo’ &4 e CHeE AHS
(thematic autism)’ o]z} @3t o= W& w<sta who|Ae] Ags
HojFal, o) aleha W] os) Al7|d Atxdos Asdy &
2o At S, 2 2A9 9d2 93 e wHee] Ayl wS3
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oft
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Wl
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of
filo
=
o
X

O AHE s o8 ARTE &893, w83 AlxgoR A"t vkX]
o7, 7P B3 G9E EHe 7o AS FAYE] FHI=
312 7 dES Y=3HBarbe et al., 2005; Winsle w, 2011).

=

4. ‘Aoz ARSI’ 29 e

Chevallard(2007)= 12} 29] WH3lE 93l nFshS A zA s oF st}
3 AT nSe] oW FHTeA, XA 4

o yoe
of F2AE A HelFE ol gdAw, A

Chevallard(2006)= 3t<53 A7) #2d(Study and Research Courses, ©]
3} SRC T+ Study and Research Paths, ©]s} SRP)YE A3ttt &<

4) QA g5 ATRe] A5 v AY B4 S course H path® L @3SF] SRP,
SRC, RSP, RSCH o= AMg3I5i o), ol BF 72 Jhdoltt. o (201418 YH) o
TE =S F2 SRR AMEEHonR o] =RAME SRPE A Esitt
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ofyzt Zidela, R AAE olsisty I ¢ =3EFA AtaLsta
FEot== s8] As) Fxd A7l WEelt

7Idnl B o dEudedM e S e TtEAE F53 0]
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& ERsAA A AL FAHAD. ol @ e
gelel Hiastel AAor AR dedle FAH AL

Lz
B
o] Aokt e e AR Q7 AVE
o)

i
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o
N
&
H
o

=2 d5

) S =So] wa ol 7HA e el =23k fs) A
S A1 Aolgh= AZE AR o EX (cognitive ethos)olt}. o]uj,
A A2E SK, Y, O)lA X9 FAY 27F F8% AAAV A
Aldez AZshr] vt a2 FAg 2 A ol7] wo X
TAYL odolur Aad B oyt 53 Aoy =dd & 3

t}. Chevallard(2012)= ‘Aoz AE37]” ddodS &7(inquiry),
3 2 1}lA| @H(Herbartian), # 1 A](procognitive), %2 Sl(exoteric)e] 47}4]
Aol oEta w3tk 73l E Waske dEudelA wrEo Rl
WEEZ A ANA, hRE AFELS H 32l X H(retrocognitive) 3 F
< @tk ol ©@d] oln dE AR HEoVMA FelskeE Ao
o WA, A2 AEsteE deotdS Aol BEZ o AL A
Ho] gto 7 A HE Ao ZA AR (procognitive) FFS g I
o ol AMEL A& WYIE ZIdetHA dEste ol

ZIdnl e dEngolA Aol Agt oldste HIE Y
(esoteric) AL ZA UYAEO] 31 53 Aolgtd, AZE Fzrhedol
M B AFEEC] olsfiste thEZ Qllexoteric) Ao EA FERA 0|l
W a A o|th

Chevallard(2008)oll wt=w, 213 w4(direct instruction)ol A A= A
o, /i, dd, gutst F& HAFI, ot o7t opd AL Ho|Fn,
golu o35 WA dFozA wAZF BYFa A el
kb B 7)HE @ 4e(inquiry-based instruction)ol A wAME AW S dbar,
Aol AAHOZ o A HAS AYSNEE =T SAS

e bse w mE Ayl el FEdAY S Ay, Ad, Yo,
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#3 w57t H2 ATD A9 @A ALo]Th

ATDOlA S5 &9 AL o9 FHLS Q1 FZupAgh
(Herbartian) ~7]vf2 A& 4 9 tKChevallard 2012, 2019). 1 742
Sy 7|Eo #EQ Odl4ld HE QE wia, old uig g
stz f1al Qell thaf Oﬂ%‘}h a5 X, 97 =8 = YE 8=
gtk o, Xy Y& & HoE 748 = JdoH, Y& (g 5= 9

G 4E 0o B mathd Asde AEAd 9 Aol m@dol
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M= {Al ’A2<>7 7Ayfl>’ Wm+ "'7W7Qn+1v Qn+2’ A7 p+1’ p+2’ "'qu}
g} Zo] EHATE o, 4°E Qo et oW TE A YHEER, A
=o o3 AFA EAow T WE A0S olsaty] Y& w

Tt B o}

A HolHE ou@th X& 4L o]FE 24F
5) Chevallard(2008)% S|ZBHAISE 27]vkol A 5atd A 2wl g 2 nds
WA A S4B ) AMSSte]l TR Jet s Asun 4WE e
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i 0}

of o HFo FS olFEE F Utk 53], X& st¢ A&l tE o
2 Mo ©@ed 4AYE olgstd TFHA @A AVel ol2A G
(Chevallard 2008, 2012). Chevallard7} &3+ A3 @] Kidron, Artigue,
Bosch, Dreyfus, & Haspekian(2014)= 9& Wthal O Fd3}o,
M={A° A7, - AL, Opeyy -0, } 2 JERRI, Aa d=upaet =

<

n

A [SKGY5Q) e {47 A7 47 Oy O, f] A Y 02 EHIS
A2

oo mEEH AzEe AR QM BHHA 2 F AAW, 34 X}
Sgslok st Foln meASEANA FHE & Utk AR =S
S G AW BEE ST A7 Hgel Sk

4.2. s34 A7 #A
D &3 479 33

ZIANEEAE Fx3a FAANT7] A eE ke AAS
Fao TFAES 37] 4T HBHA AZe] Basint o
AE Q7F /‘<ﬂ7]HJ_ g AE A doh ow, uig AVt & =
2 ofdth Fozl A= I A7 Q7 vem, AHP)= od
o] o]2E &7t wetA A=A AFES QEFEH g A,
ZGe TALEEA A =[P/ LIE FEg dubxgor ZTEAL
ALEl o] oRd7te] EAJEY] wWEed A= e ARELS ZEASEX
ghotop St} wetA A58 ZEAISEANA AEE ZEHASE
H3tgEnh o, MRS AE [o s WHIE AH REz
5 FoR AofolA aobdE Ao B Wnal AARA = AE
S2AZ vk o] ZEA LR 7L A A XA EASE olfr= [P
[ L19] EA) ol fol7|= sty EAE sdsta dEd g Aoz 7
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24 B4y, WAk SFAEe o8] neselok dh AR Qo @ ATl
A SAES g e A% QB AT 2 Aol od% wAl

B AR ge ZPALEX Y WIS o]F o, 95tz ¢ A
2o FalAl 2 Aotk FumolA HEe e FPsEHE 2 A
de AR Q 2 A /A %3, Q9 ol o3 A4E AES 9
= JUE Fojof gtk 5718 FosA g FE Q) E uiE o] %}
E AL 2% AE Qo Ud A7 HHo] glo] TPz Ao] 7
dulzt HE AL 9wt

A7 e gk dEs 1
714 & 7HA 8% A2 HAE Q% 1281 A] "ol Sofof ke Ao
t}. Chevallard(2006)+= gl ©2 Aol dojuta, FAEL o
gk g5 Foda st AAHAA A " Ao g 53
Ao wFstE FxE S d7Y AR AdEdn. g
(study)2 A(research)E E3sle= Eézﬂ fol2 AT F
W FF A7 NES wiAskeE A
|

< 123k =0 o] Sy

A

F ool

= So Q78 @ £ 9us AAE 3 A
& WAPTE ololoE A AF Zolth F wrelsr B
MEW 2 AN 5 QA Gk o, B Wl s} glu ot
B Ade] BHEAY PEehs mE A2HS ousth 53 AR A
5= QEYl Aol A7) MBS A4 el Aol HE W 37 3
e stmold m&e FHoE WEy @ WEHs dojdn Yo
<3 Qo

(Chevallard, 2007). SRP& x =
WA S AeH BT BAe] RPoMY ATE Fxyh
Z, SRPS] ofoltioje] e AFF @ Abol] JEA WEHole B
g % Ak

d

AR AEsH] dEHuads dEA = d o] SRP= 583+
A5e =, o)l AT o ZHE AZEr] wEo|th SRP Z7]o A}
= AE Q& AASta, A (study)E F3l thdst 84 =2, st

+ ] y )
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dEjet v F JEF o]F F Ut 53], SRP= 8H4 A2 &%
A AE, & AA(generative) A& QA AlZsta, Qv tE A
AES wEtHLIanos & Otero, 2013). &, 83 AAHES 713 AE S
AT HEl Aol FEHoRZE AT + e g TAE o
g 4 Ao+ AL vt (Chevallard, 2007). ojwl, A FEL 713
B A AE dia e = olojok dtal, FAEL ol
AAAZANA AlFete] A&52Q st EEEY] A8 S wet stEs) ot
o FEA 22E 44T AT

ATDOlA e oudt 2F OF A3yl f3 dHAI FItolnh

=
= ZEF 07} Aol =] o]
ZPAEEA AAZE 2 ¢ dnk ol vIdEH B alge on|
j

Q AA7L Ak olw Hze AE Qe
= 27HoE Ao] otk s AL ¥ WA AE QB B
= Zlolx, Al WA AR Q' E WA

o
BE AE 0% WAstE Zelth o ‘A%

gk dolth
ATE HEHA 7] fEl TR x2S = AEFS FgEcte Ao
2A B2 158y =5 Al @k(Chevallard, 2008; Kidron et al.,
2014)

SRPol| #3F A2 B

arquero 22007+ 2319 tistw 1shd Al
=

A 7tz A ARe L
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= =
43 e ofe] @A ADGE A
=

TRl 22L& 783 mdy 55 SXIst=T Zﬂ‘%}?‘é}% BoFoh
Barquero 2](2015)= wS=2l78tol A 1 SRP2] A}-&9]

Ao gk AES 2= Aot

o 9(2017)= Chevallard(2012)7} A A8 At o =z ARSH7) )
HAOS 83 AR wA AHA Hl:rLzﬁ‘rQ TAE AAERE
o, st Sl FAske stEd A9 AR EAS AHE uk ok
olw, Kapur7} AAg vIF=std ZAE —rﬂb‘rf'ﬂr Mete] gHA W3t
o &9, AzE, AR Atele BAE ©FEta AYWAH A FolE
3lo] EAE SANRES st 1 Ay B —’r*ﬁ o] §& o&
WA A= EME o] AxlA oz FAALS &l Fsior &
7HA7E e AR AT 3 &5 A E]MJ_ Aol A
Hoh REC HFetn S HdstAh

SRP= Sty &5 o] EAst= RS o= sk’ 3 AE3
AN A S 53 A & FFRsH Ao WIWHA dAA HA &
x5t WHoez EAFojof dti(Winslew, 2011, Winslew et al

2013). SRPE= A 23] A7= 3 /] == 2 oo AR 7t
Ao AT stEe AAHS dA=T =3I Winslow 9(2013)=
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RPE [ 11-10]% 22 e FI=E AASAT. olu, 44AE
QAA AZEt, MEE AES Q,Q, =, HFS 4,4, -F B
Fi glen, g PHE GAE FAEE AHESH] FEER YE
Hal Ao dE 5o, SEE Qv AMEE i 249 sidES
2 AgdEn. =3, 29A Uehd AN wAabel s, e dE
ZFgo] o3, AN g sHAe] o3 Yot RS HFEoh

R
© o

‘. O @@O

[Z2= I-10] SRP tho]oj 128 of(Winslew et al., 2013, p. 271)

flo

Sh5d AT AAE YETEA] tolo]as) THEE 0|83k SRP thol
1R Ao F=2H< Eéﬂ_% A setd 4 AA s tHHansen
& Winslegw, 2011; Winslew et al., 2013). Hansen & Winsle w(2011)+

4% ool A Al AYB

o]
Z2AES U A EHL olg3te] SRPOZ HA3AT
SRPE The3t 2ol 7HAR #§3S HHSAT AA, WAS AT T

)~/\1:]'-

yrlg £(2017, p. 303)= ‘SRPE AAZA TA= ARE, °]& 7Hed
A4, ook Hlgk Aol iR S AP 2L TR IaF =
Aol ojE3 Nk, folojag e vE A, digel #d ATl
gk F 0§ AR B4E BoEvs FHAdA ourt AL skt

6) Hanssen & Winsl g w(2011)9] =F-o|x= RSCE F @3S,



AP ATDO| A ol apig Aol 29e i, X 4o] wss)
X Wg AAe AH @AM of€A UeEx AFHow g
AA Fodol e BHoE WA Ad AT RS dsgnt A7
T nHBgd JYE FPANING Y’ & EY8 NE ol
s Hol B N2 W B A7) A%

Azbe NE THE e AL 97 WEe] ABFAEL A4l B
oA B UKo T2 Agel ®7] mEe] Asrold ni
Bl el AE RGBT mepd 12 AfHole B £ gk Ao
2 8 7H AEe) £ ABAA =7 o|EqT olet Bo 9=y
ARR e SRy g8 AAFFAE AE AT o] Bk 0w
REHEES, 1999). o1& slas] dlste] olwWd EAE ds] 9
s Theel wA, HE, A1, AL B2 AR 5L BEsAY Leishe
24 Ao BREe) AHEE Bolt wpon ARAZ & AL
. webd o] ATelNE AEe] AR Fusy] AW Yhow B
o AFe) v AR 59 WA AAAE & AL B A
YAt 2ER199)L AH AFE mIRL AFE ARSI 1
S U BE ARE FAHCR ATsAY E2AR A & S
A7 E AFBTL B AN DAL AT Y= w9
ol we} g2l WY 5 oY) WEG 9 A2 E45E A @
A7 Qutn @EEel o W wAE ATstuA sdch. A
(20150) ATDE ol &3 A8l Sglel Aol N2 A 4ol we] that &

& AL ol AT £ g FoIA A

He g8 wA 69 A
ouitt zpol7} Q= FAACl s At ZelUw W, of A7
So pejel A F2A A S el Ael7t dE Ae o] )

] o 5

of AT AAE F
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71Ee @Y O AAE 7A@ dHY dFoE AEA B

AogA, AFAT B AL AT wA she gl B
) 1 QR A] o] FolAE Ao WMEIN e 27l FEEA
U BRSE 49 BEow A4stmA omd wAE R RAoRA,

ATLATF & AL A7 GA S Zolth AA L B2 FojA A
2oz JA7IA HaSEA ofulE Wel, T, oldiss Ao
A7} olahdt e EAL ola|l s Aol @%—z::}, 1999).
AGH0120)L AF 25 B
BHoR AN Ae-ul mAY AT
3ok @A AR B4 A WA ©
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AE 2
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5 ek
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AEE v Qe s FAEE F< FAolth o AAHL Tl B2
27 F 9 B4z HFsEy ddsa A¥E s A AA N
Jo] FASEH. rpA £4 GAE FA EHS =EH AT FolA
Mz JAdHAY A48 = ZE8 v dxsta 353e e AHS
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WACE] 2AA P2 o AIRE F}F StEo] EREE ZAE SiE
St WAME JIRIAER

SYEY FolE HolE

A91A Sl ol M, BASAL. olsh 2 wAIF BT P
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Abstract

A Study on the Ecology of the Word
Problems of Quadratic Equations Based

on the Anthropological Theory of the
Didactic(ATD)

Na Mi Yeong
Department of Mathematics Education
The Graduate School

Seoul National University

This study focuses on quadratic equation which can be seen as the beginning
of algebraic development. The content of quadratic equation firstly is shown
on the 9th grade textbook. More specifically, this study examines the lessons
in which students solve real-life problems. The lessons were selected due to
the expectation that the ‘questioning the world” is likely to happen most
frequently in those lessons. This study examines how this subject is taught and
learned in school. The ultimate aim of this study is to understand the didactic
system for quadratic equation in Korean schools based on the perspective of
Chevallard(1991)’s ATD.

This research was processed with two different point of views: analyzing the

curriculum or knowledge on the textbook and the aspect of how quadratic
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equation is taught in school. It was examined how the national curriculum
changed based on the curriculum documents. Thirteen government approved
textbooks of 2009-revised version and abstract algebra textbooks of
undergraduate level are also reviewed from the frame of praxeology. A case
study of three different teacher was done as well so as to take a look at the
knowledge that is dealt with during the class of using quadratic equation.

The results of these research are as follows.

Firstly, throughout the change in the national mathematics curriculum there
was no significant change on the quadratic equation chapter, only with some
trivial change such as the set theory that was included the curriculum but
excluded later and the quadratic function that was covered to help explain its
relationship with quadratic equation but removed from the curriculum.
However, what the all curriculums have in common is that they make it the
aim of teaching for students to solve problems with quadratic equations.
Furthermore, as for the middle school curriculums, it turned out that all the
revision explicitly make it a rule to cover only real root situation.

Secondly, the result of praxeology analysis of the textbook on the solving of
quadratic equations could highlight the practical aspects of task and technique,
but the theoretical aspects of technology or theory were rarely found. Most of
the technology in middle school is a definition of scholarly knowledge. The
reason is that the units are located in a primary level in the transition from
arithmetic to algebra. This is a restriction in revealing theoretical aspects of
scholarly knowledge. Moreover, since most of the types of tasks related to
solving are procedural, only practical aspects in finding solutions could be
revealed. Looking at the theory in the textbook content area, the concept and
solving of the quadratic equation are based on the theory of ring and field,
while the word problem of the quadratic equation is based on the theory of
the Polya's problem solving. However, if we look at the word problem of
quadratic equations from a content perspective, the theory does not separate

from other areas. It may seem dichotomous to describe the solving and word
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problem separately as it is now.

Thirdly, explaining the steps to solve word problems in the application
chapter, all the three teachers, in the last step, were seen emphasizing only
what they thought was essential for the students such as choosing which one
is the proper solution out of the two, without any of verification process.
Furthermore, they taught paying great attention to the steps based upon their
judgment that understanding and confirming is more important than the
equation solving.

Fourthly, in word problem of quadratic equations, students tended to rely on
the way that they were used to so as to approach problems. In the educational
circumstance where applying equation problems is dealt with, the students
figured out the solution as univariating quadratic equation as shown on the
textbook. However there were some incidents when they used two variables.
Most of these bivariate cases occurred when the problems asked them to focus
on the relationship between two values or simply to find two values. The
linear equations system they learned one year earlier is presumably to have
affected them and they, in turn, attempted to establish bivariate quadratic
equations for given problems. Yet, they seemed to have difficulty in solving
the problem that had a certain unknown, such as the height problem that
doesn’t require establishing a variable; it is already explicitly given in the
problem. The fact that they hadn’t dealt with this type of task and that the
scientific material was about uniformly accelerated motion made them
unfamiliar with uniform motion problems. In word problem of quadratic
equations, students tend to go back to the way they were used to and

approach problems.

As a result of the research, the following implications were derived.
Firstly, there is a different theoretical aspect between the theory on the
knowledge out of classroom and that on the knowledge in classroom: the

former becomes a scientific theory of scholarly mathematics while the latter
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is about the rationale of the semantic question about why that way is used
and what the concept means, which might seem awkward to mathematicians
and those who take the perspective of a scientific theory. This study is based
on classroom situations, which can be said to have make the difference in
theoretical aspect arise. Hence, it seems difficult to expect an agreement
between the theoretical aspects of praxeology of knowledge being taught and
knowledge to be taught; because teacher have to teach in various
environmental conditions they have observed that affect their learning. This
suggests that teacher’s guidebooks and curriculum reference books present the
meanings and values teachers need to demonstrate as well as the theoretical
aspects about the scientific theories.

Secondly, the relationship between the knowledge taught and learned is
interactive rather than unilateral since some unexpected reaction from students
forced teachers to modify the originally intended knowledge to teach. However,
the knowledge taught is transformed from the knowledge to be taught in the
curriculum or textbook, not vice versa. This results from the top-down manner
that textbook authors have to draft the book following the national curriculum.
In other words, although the authors involve in-service teachers, their field
experiences or any changes other than those explicitly required by the
curriculum revision rarely make their way into textbook because of the strict
guidelines from the government and the publisher. Therefore when revising the
curriculum or drafting the textbook, if the opinions of school teachers are
widely gathered and considered seriously enough to show why math ought to
be taught, the direction of the didactic transposition between the knowledge to
be taught and the taught knowledge may also become bidirectional instead of
unidirectional.

Thirdly, in the cases of this study, both the teachers and the students are in
the middle of transition toward the paradigm of ‘questioning the world.” All
the three teachers set an atmosphere that enabled the students to use various

strategies. In response, the students were able to do self-inquiry and form their
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own ways, rather than copying the knowledge either the teacher or the
textbook presented to them. However, it has been verified that the tasks
covered during the lessons are deteriorating back to the ‘visiting monuments’
paradigm; the tasks in applied word problem chapter do not seem to reflect
the Q in the didactic system based on the ‘questioning the world’ paradigm.
Though the applied word problems themselves facilitate the ‘questioning the
world’ paradigm, it still remain unanswered whether the tasks that are
artificially designed for educational purposes are appropriate, what the tasks
are, and what educational benefits the tasks can bring. Therefore in order to
advance toward the ‘questioning the world’ paradigm, those who are involved
in developing the curriculum and textbooks need to seriously thought about

this issue.

Keywords : quadratic equation, word problem, problem solving, the
anthropological theory of the didactic, praxeology, ecology, questioning the
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