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SS Tt OlHlwAte] O|2AH = otd H

Z o gr-ol 4 s

B AP ME £5 53} oulwAb}l @ebae] 428 34| (Mathematical task)S o] 7]
WEsh=A agjal I gellA dnlaabge] oW g 7|3E TSR AT
ol #lste] A e] mRAG Gl HAE AAstaL 579 dplailE tides
A WY S AAste] BAT A, et 22 RS d& 5 A A, 3
Ae PAH =8 £ FASY wole WFOR o|FofFon i AL
HlalAbEo] BlRAlRe] AFF olsiE F7ehe kel vEhgth =4, A WY 2

& Lo

L "An v A Al 732 s

. M2

8 WALEA 9 AR AL o8] $78F WA
W&o A F sholth. 8 wAbelAl a7H
= 3} 3}A)| (Mathematical
wWALS] Aol F
. AA= o] AAE
He 4%, 34 dds {8l
=

sk e, 22 2, ARE AAR
(Doyle, 1983). %, 58} A= SpAgo] Fol o
FoteAE TR A9 Sl YT
F71 well, 5k Skl qlol ARl a4
A R Qloh 8 Al AATE 8 S
of 9Fe F71% stARE, wAE BAS AEst
I HAE WA AAZ AHgEhs WA =3
SHye] 3t Shae AAshs $8% 84t d

(

of &5t AAE olalst

K

TH(Steinbring, 1998). ©
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o g, B e 4T

gol Agale, wAAE WU B4 2 Yol
we A FHsel BEHTL Yse RelEth w

gA wIAA e 2E8E AA= ety 58
FHAA T8 a4 & £ ok Iy
Stein & Smith(1998)2] <8t A F4 Thol=
(Mathematics Task Analysis Guide)oll ™2} 2007
M w&g wae] 3 A E
TRV 3 - AT, 2013)0) o]FH mAAE 2L
S ERE FAHsh= o oS
ok wiAol] E3FE o] 3 HATF S

TFEE 87 A9 MdA olEE
AghstE dRlo] 7| wj&oth oo} e 3
< 2007, 2009 /WA et wSHA A7l I
g A BA AFEAA GHEA ERAT
A - AT, 2014; o]zl -
2015). 2009 7178 & wEHHAAME H

2
J900] Bad a4 @l Fod Az
5

2N A

oF71 %

SEE

AL - A%,

AbE] 4 o

8, 24 2 T8, FRAY T, Jiax
8 e f&l o F8, FEE Z2AlE
A, 77 gAaES F7E AS dsta Aok
(ZEH7)eR, 2011). ol 7IAA] daglE
o FYL a3t B2 AR =Y FE9

A2 AT ofr] wE ol

W, A9 PP Zhd 2Pe T WY
g FxF QTS JshE, WAL TFT Yo
= W BB GG o A 719E
A o1 T #

FoteAl & et len
[e)

7 wAke] HEA A1 o
Zaslavsky(1995)= AP €d ez Wy 3
AE Frgoe=m 53 AdS ol 378 -
e HAAFIAaL, o3 73 A=
Xﬂ’J‘OV] el wAE AAE HEE F dee

F3FA ) Prestage & Perks(2007)E 23 FE)

o) BAlA BA zAL WYse Avow
sage] 4ot ARE FAE F Aohe A,
AulAzl WER A o)
o spae] AnE dE3ony
3 ARAL AR 5 Ao 4

Lee, Lee, & Park(2013)2 o|R]nLAE©] 222 9]

=g WPt Wikl FAE ojwA WY
s, AAE WHSAA | @A AAL A
8314 e

APdTES € FeY 2&E, =4 5 3A
g 7HA SHol FE3AAY dRlaAtelAl o
3149 Wy 7I3E AT AFe| Aot & #
A B4 WY, v 78 E wEHoR Al
Fo2X Uehte WHEH IAE AAE] A
K, o]2]gh Ao 111% U AH nLALS
g5 713)E AvE ==

ole B @?Oﬂﬁ jJJr/‘Ml AAE dHA ]
HAES FA A A (System of tasks)Z FAHT o

=)

Lo

i~
’

r1r
-{u:

o, dulaArEe] wSHAe] Hxel wIA <]
St ZRE st o] AAES HPska wt
gt Al MYste 7135 ATsidth ol2H
dulmAbge] HAIE ofEA HEPsh=A AHA S
B4t olEd AAo] AuimArEelA od
gts 7138 AlFEdleA dudt & d7s
ApaTiEke] FellA WaPE Ao AR, v
A G AAE HFF Auiuse] &
ol AFgh olE A ATEAE A 2
o () CHIRAES WA FAAE WA
HEFs=7R () A WP ARlAEA of
" st 713E ATk

|. OIEH Hi&

5 AA 9 EF 7
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Stein, Grover,
“3pajo]

(e}
g Brow

& Henningsen(1996)2 A =
87 ofojr]ole] FEEFEEF = Z
s WA EFo YRR Aolg

1:]—(p. 460). Doyle(1983)% “ A7} AR e
= W&y EA ¥ FHEIA s AR A
2 P SAAGoRH Srel dFE WA
. 16D AT F, HAE sl 85s)
= s Y88t oyl shajo] 45hs o))

o3to ZH AR HE 48ty 87 Aln
WA AAE EASET Stein & Smith(1998)
= olgld S FAT o] AAE 3l
TS 78 4HEH 14 o2 A S I
Aol F83 ZWow B 8 FAE A F

(High Level Tasks)®] + &
TY FAE ©A 471¥ FA(Memorization
Tasks[M]), A ®l= HAx&¥ A (Procedures
without Connections Tasks[PNC)) &, =& o
HAE oAl A = HAE  HA|(Procedures
with Connections Tasks[PWC]), 58 a3}7] A
(Doing Mathematics Tasks[DM])Z U-Et} 7+ -
e EA4L o7 2tk

M A= ol shadk A, 13, 34, 8
o T& 1A &t AASA S HAolth
o] FAl= Hxp7} obd EASHA A G
T Hgwrog sdo] JHEd wE At
- Zth PNC HAl= A Aol o] &+
A7 3 7127F He Jidely om| ol
AAZE §le AAlelth. daEE Ee Aa AA
7F FAel o] HH, AAdA 5H HAE
AHESIEE BASEAY ol A Ee A

o) wige] we Aate] ALge]l EHsith PWC
FA= AAE Ads] 5 AAE A8
g Ae] 7127k e el ejmsh @
A7 S FAolth o] HAE Aol Fae
AR EE AR chislE A
SEe] 5514 Ad ofelrel utt ol

olFEIEE s H 2HS Fr) FASLS A

7b 2@ee Wee AdEe 22U A7
BuME I AxE mE 5 oflen gl
ofelol & &-&slof At 715, 4, ¥, =

Shoge FoA el e BEE AT

o5 Aolo] BAE AEeE HAE of7lo]
A DM FAE BRI vLdndEHA A
2E a7 o 4o FAL WRE 4

Task Framework)% T8 4% -‘4'?‘*]7 [

3 o] For oA HAE Xﬂ/\lﬁ}%{
o} o] ZH Yo 3 A= A9 Sl
o] FAAZI7HA] Al BAE AR A HA DA
o] A= nFAAY WA AEA e}t e wS
g A5 AANE £AsHE FEo AAE 9
gty = AHA g@Ae dAlE BEAE AAE
HAE wAZE B A set updF FEf <]
Aotk Al HA TAS] FHAA= SHAYol o3|
AgE Fejo] AAE vtk A HA Aol
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A
= mAoA mare] Aol shae] el
T SEo] §AEAG B Yo Szow wsl
At} ol @ Mol wASh S Fold Al
£ A FHstE Zo] oflet SEHOR Bl
£ F4sT ARt BHe 14 Badt 9
A3 - 4, 2005)

£ dulmate] A&
Ao g AMgEo] gith
Zaslavsky(1995)2] A= WAMF Fo43 FAE
HyYste] gAY A MZ 5 71FE ATT

T UthE 7hsAE BRAET Zaslavsky® BF
Al s 49 FEe] FAZ HEFSAS o
WAFEA AFTE F e BT 7I1F7E od
ZARJAE #EsAT. 4 FeHY A= wAt
7h ol A e wsHA Tl AsT

7

=
AE © Zo| gt vHASHA Fozn 7Y
g s 718 AFEATE Yot wAES 1l
FAe w2 AAES A9 FH HAE
2 vEod Ak

Prestage & Perks(2007)< 23 o &
Alep oA7lollA 2ol F7Y, AHAl, HEFE A
2 U IAIER S HuIEE 3l
AL 2ty fef o] 222 AAs ok o
= A% FAE SHolA A8 o wApt 2
Aok ke AL FF3M st dnluAbE
< WE"E AT AT wAake] AA S ofEA

J

AR F=AE FAstdnk obrt o
PN JMI«I 20 WYste] e wA

s
2 WEld & ATk AREE S o<

o] ol w}a} WA EAH o s AAE W
ot AA3 gy V15E AT F e 7A4
o] WAFENA o AU A=tk

Lee, Lee, & Park(2013)2 o H|DALE©] R I}A]
ol FAZ HIY u) Hols= AW A HIP
Al AHEEE A AAE BT dHlaAt
2 IAY 21, AE, @4 9= FoA @
ZHAE WAL oy ZHAE FAl WEs
Aot st Ervke wgiste] wEhvke W3}

AAAL el die 98 zAwe Was
o =9 FAE @A BE ARE dEmA
AR AL HAFUT) WE T 71X ol gol

FA &
ADE LTHAD PO FelF BT 7]
3l

Arbaugh & Brown(2005)2 QUASAR ZEAE
& B3 wEsta wAEe] Ao AAH 1wy
52 Sasel JAE MBAoR 2AtE
5o WASS] Axol Fge mATE AL
Bgrh 3% 2700 WSS S0l HAE 3
AswA HelZE & Qe BF FeT YFE,
A% B9 A4, BA AYsY 2 RS
AFHAT BF F7lol= W, EAs] 9 2
o] ur} Ao HEAe Ans HH AE
2 AFAATY. B AL BF 2710 HA)
o 9@H) aa} FAVL wakals e )
8ol FEagou, BEF Frlls AXH a7
Gzol FEIAAT F AAES FAS v
o7 zARNE H5L Fa A7 oplshe )
Ao ek Alzel FESA H Al u
o BaAe 29 1w 99T
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Al TH(Yin, 2013)
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=

Aot 2 HES AWEIA A AFE A
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2. 74 874

rol

AHIWANES] A WY &5 A9
g9 7Y WE2 o 2ok

AR, Wy dide]l = A= 2000 HF
SHA wet A 5w BHE 1wy
AT 9, 20149 WA gl L
ok mREy, FHeQl 1 nEASY =
g, ATE 01 FIEAS, 02 HEATY
ojme} A& oA e7e] YRAAE At
olE FHAZ sl FAAA(System of tasks)E
TABIATE 8 Fholl AMeEE dde] HA
& AEE ol d3E #EAS AAFHEA
= 27 M2 g2 9E8 dus HolA sk
o] AAZE o]ETKKrainer, 1993). &, =Y
shute] A Z=AZE obdel Al A A ol A9
AAY AFe] b HAETe] HHAo] A
ad o, #Al= 2 FAolu maapie] HH
3] vlotd 4= itk B AF s dulmAbEo]
HAE WP o AAAAE A 1EshEA
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T AEE stk A Bl Yo FHAEe
olglgk AAE olF1 JYdr HI FAE

Boston & Smith(2011)7} Ak A 438 <

o

%

ot
_|>i
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(practice), E|M717](review)Z EF3IGTH 11
Ale Al EE T2 AdE SEsh] A
of sl He Md = FAeE EvVIAE,
SHEoA AMER 7N, Axe] S 713E Al
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=
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Als HAZ7] AAZ EFSAT 13
Aee & W s T ¢
AA AT olE dnlaAbEe] W
3t HuME ¢ 2o Alztel 2AgsioF 37
ol 7 AHdTEFE 1HT AdARS
AR =99 2H& AT A Aol
= sk AAES 1 Uy JheAdS 1Hst

o= AFHAI FA AA el

WA Hol|A o] Aol we} Fof =Tt
Fde HAE TES] A FF Al A

ofahgieh

o

<X MM-1> AN AgE A A A
2

UEEF AT
A, 8t A g olsiE sl Al
Rold £ Qe FT(<E [1-2>)E AFsta A
HAYollA o] FE3I=E stk A FE=
A wFe] Hejo thEk AuwAES] Aok
54

HEF7] g Bl ZF 3= A9

54 8 _9_

of slojA YoFsiAl
e Wi oy

ARt =

dES Hudty, AR tE I
EU=E ol& ATglE

g5AE
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e

%4, =9

FREIEE
£3je] o]

JF” mlm

o]l
a

Bk

gy | mm ER AR FAAA <¥ M-2> A 2=
g7 2% Bl — e .
A - Mot Aol =4, 40
01 do o] =9, &7 IC1
e | AFE | #A3 .
- PR [ = s ne g7E 3 old A% 2
A4 5 F8 "1 o AME2E Heroz o] 3
——— =1 2 3y, A, =4
2 |HEAFE] g4 o1 =g o, ﬁ% W& =412 | 1Pl
v 8|5 [7)84abE o i 3t 97 2AlSE | P12
o | zom | ¥AI A1 wA2 =g P13
el I i E Wils BARd | 1Pl
d&54 | d=Tk 7127) A7) 1 e
74 FZ317] P21
(P) . A3}l P22
shte] xS AES uf FAAA WelA T FE[ qa wea | 3
o) Sgolu} vol =] Wl sukd A9 % P Y
o T 2%
X'“iﬂ;ﬂ‘o/] Eﬂsé O] 7}‘5“6]'—1— 5]'93\]_4‘ -‘4‘7(‘“21]74] 9]/\]-/\5 5%5}7] P31
HEg e Ao #F8& WHIAIAY FAAA - 73 #4507 P32
el A Aol g WeAslE g ong | EE R RI
o lE Eof, FUIAE WEF A% Mt | ® W ey wd R2
AH YA ALY HA wlE MEES o] gslofTt I el FUA S11
HAY F YL u, HAE HE &1 79 o el Tk S12
4 A FYA S21
e TJrZﬂl% E’]AH7]7] Sq'x'" ToE 1 %Ké’% H]‘ IR sig #= sere] ThokA S22
Z 5tk duaapt ettty Azl A ©) ol e o S
ol Al A AR HAE FAE 5 s = s32
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A == 2009 W8 wFg o] F8F FA,
Clarke & Rosche(2010), Swan(2007), Yeo(2007),
Watson & Mason(2005) A A A+ A o] F-F
EFE Fasta Tt mhEojTh 24 2
ATE AU A FgE B 7=
7F £ A7 4R E AYHASS wiled, &
A AAY EFet A Z=E o] ATl &3
& A7AEAS] FAE AX ALHAL

AR, 99 F8 WAZE Watson & Mason
(2005)°] AHEHAT o] AAEL g W=
gFo] stolA od g 713E
A=A =98tk ol Eol ofstd, 438t
o7 ofoltyolE HAL U= Cﬂ]‘é"a— oFaL o]
AES dutsgto gy dojdth FFAL A&
dutslsta ol 3l MNdS SEsty] fAsiA

E o2 Wo|(variation)E 13t ThF

-
L
g ABY #

20
]-'T:TT:

3 ols
Afole] fAETE Atoldo] F-ololAE Q14shs
Aol Basit) i@ BHAA AAEL o =

= H] Eﬂ(non—example)% 51“3 222 SR A
ste HAle FoAdEs Axdh o] Ao+ %}
o] 3 TFolA ‘-“1]«] TeAS Axdte A
229 Bo] FAEA Z1EH o o]t
A dE WEARERE F= FAE] AAEF
o ot dHwAFEC] o]E AWFOEN dF
TS E AAol tisiA SEeteE st o
E A HYPo= wrgalE + UA AT A
of digk A+ F 30/ FE AT FelA
oF 7417 A% AlFHAUTH

v el g HAAFERA
2010; =%+, 2006; oldF ¢, 2015)S AT
24 v W 93 Bt EHoR =
oF eSS AT F U=RE AT

PSR, ) el 24 sl At W

U,

ﬁN

HA My BuxME A AESI old tis

HHdshe ARES ZhATh =3 My gAE 5

Az EEste] Belo] WFF Ao EH?‘P

g 5 A o2 x99 Wy HAE
oW A7} E}

Ao Egitt o3 Age Tl
C}: A

¥ MY AAES zgsm AL gl ol
%

£ A MYl A A gels
el 71318 7H ¢ =S Skl
3. A7 3

-
S, 4 Uleleln o) old 28 =9 g
B mguo] AAHU, 24 ko] AR
Aol ot s o)zds wA @Y o

BIAe) AEHA ol & 5 glgE ¥

s 919

=

==
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—
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Rom AAE 7] s AL

HEH FAAE Stein & Smith(1998)2] =8} 3}
A B2 E(Task Analysis Guide)S AR&3lo] H&
39t Yol E High Level A2t Low
Level A7} &% HQsty 1 /A2 7=
© 7 Algoly SS9 5 Al weEt
g2}2)7] W&o, A7} High Level 2 HEE A
o ste] wiEA] vkttt Aad = gl

% IAAE BIAD o) BHEL 4 AA)
Q= o];q;d 8 &0 o8 vwF HIE
Al HAE EFSe 7IEe] HY, @A dH5T

APATE9 J&@OH upel dnl AL w A €]
HA & High LevelZ2 AEE 4 J=7toll 284S
T s 7}28}711 gt} E3E o] BAEL
Aol HAE thFo = 3 A
51]'23 ol Al A7t Wt A
AHEE b= f83th ¥
A7t Low Level T+ High Level®] FAIZ
FEAS o 2 JHAHL AA AA} A%
& W& #EA] ds] Agstaat ok
A EFE Stein & Smith7} A Q¥ |
oz siled, waAe AR AAEFH AR
WAL s HEFHE FAEL o] 71FNA AA
H= A oo g g E4ES 2Ha AT
o wi&el ZwE - ZA7A2013), AHD - AT
(2014), Arbaugh & Brown(2005)2] dT-oll4] A}
H BEF 71F =3 Fusdoh dE S, 3
skt o] Hard #HAo] HBasA= %A
, 4718 BAe} o] gojuf ARRRS ZH%‘S}
A oo T e $3:u) w3l wlw
L7381 A= PNCE BRI Foiz
Aol 71e7e HewskET ofH Ado] 2
A Aarapel o] 87 sidoly thitE

Aol BAE B AR, WEAFE o] 83}

e

Aol A2 W
el Age

rEchI 3

J?‘J

Sid =

[0

2ol oo R

r1r

]

o[- ml

55 AY FAES ke HE, Jide A
A, 34, s pHI}EA vln, EE FH3}
5% 3te dRol x3d A, 2o =23 2
S duEFE A Axs 23 AT MNdA
Ql ofe]tjo]E TBlEHA s A= PWCE &
F3AT Fold 21& WEAINE FE8FH o
& TEEE v A= DMOE EFRIIATH
g HAZE A8 Ao SHEAE ¥t =
Bols HAE AR £LeHA 4 =
€ eAE EFete bt HARZ HFsH
Rom SHEATE 8T AAH =Y FE
ZFoA 7 Ee FFEoR AA HAQ £E&

J

ARG 6719 dE A= B dy 2T
PNCE UEY 7 Low Level«] FA LS &9l
St Th

¢

o] 7Fsdgla o F 527
AR FAAANE ot AFA Fhe 24
o) 48 LI % sa710) W] Yoy}

7 WEolA Wskd a25g wEs ] 4
WY fEe AE WY, o WY, A4 W48, o
g Wy, BT WyoR WrHagt AL

A 2 e HAl] 23E S EAY FE
omgit} ‘ol Al 2ALE AAF 2,
a =, AAE ZA AA, W A4
2AZ 3 92, = AAE FYsed
3 38 =TS ouidith o]H e Ao W

e o fH oo

fo
p

stE AW, AAHAY, FrkEE A o= oy
Fo= Hokom BE A AA Uehd #A
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Wy 439 S Ty w9 2Tk

<X IV-1> 34 18 F3

AR Wd| o Ay |AA 9P | W Y| =7 Wy
46 37 13 12 7
A WY K FolME AE WY o W
go] guxom gol dojpee B & Utk
W8 80 ol mxom venltsld el
N oA FAlel AAH wY +7 WEE
A7) 918 Aol B NS 2w

]
) fale] BEoE Ueht 49 AR, o, A
= 3]

2. A9 AR A v

Ha A3 PNC, PWC, DM &2 2 wW3lg
A 7F 242 2470, 2070, 10712 Yehgoen M
FEo g Wsld FAl= P <F V2> 7
A =8 £ s e FAY F5 A
HE Hojz o] 3= HyHE Aot Wy
A 3l FAE AV 2F 239 Aotk A
A Aol WPFAFE High Level?] HAEo] A

Yoz AAES] JAAH =g

o] MzslAeS & F Utk

g ZpAle] AFA T kAo HEF R

2Ho g o A HAE HiE
o7 AMYPo] o]FoJH 7IE Aol EAst
= HAA WEFe] dojd wf A€

[e] ) 5 [e)
=8 gl fAd Aot s A= 44

l_‘

ofl

2177

<X V2> FA9 XA =8 £F
4 13 23} 33}
A | AFAA | AP A | AP A
PNC 30 24 16 3
PWC 0 4 10 13
RN 0 2 5 6
Al 30 30 31 o

40 o3k Wyo] ofet 1abollA WHT
AE HE AR =HEHWHA ol ddolth
HAZ17] 19 Ay A =3 ukE AFA F
7k AlsPaAle] ZIAZI o =M AEA 7L
PWC o] Ha HAY7]7] 1°] PNC &l |
Zolth. wehA] dulnAbge] Tt HA Wy
A v AAH =¥ FFEo] FAHAG A
SEHAT L & < Utk

ojojAl A QIA A FFe| Wslol| wh}
FE AA 1 MY AFE AuEch 7 9
A Eo] Aol Al Aol A HFTA
A2 HPFHA7] w2, dEIA S} 324 W3
HAE vt IAGFFEo] WsgE Ao
g Zt A E A RuA dn o] 7)FEl uet

FA o] AR =Y o] W P <&

<E V3> TAle] A v S ws
_/'r:

A& — 33} A H] (%)
PNC — PNC 14 375
PNC — PWC 10 375
PNC — DM 6 18.8
Z7}% PNC 1 3.1
7+ PWC 1 3.1

%] 32 100
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IV3>3 o] WFSE & Ytk F7kE PNC, AR FAY AE 18
F7hE PWOE UE HAlel gglont WY 3 b WA dneEe FYshs I A
Aol NEA 3718 FAle] $£L omar. @A PNC FAYY. 14 ¥R FAE ww @

WY Al AdelAE £Eo WEE wel S drt 13 B HEDS 2 33 W5
FE BAle QRERe 2oz AN = =

7} PNC — PWCe] W7} dojd A H =7 ARe HA A
LAY 5 e AAEF ZolE 2Rt Aol
1) HE AbE 1 o S sjdshs e AAH e A
vEAT & At I ghell met sig A
AulaiAb co A AF 19 ®F R dA FAE AREs ATNeER J|Ed ®BA

PNC — PWC — X — X& Utk o714 R F43 HAde] A2 dAE et
X 7 ZAAA A7 ¥R gy gl "k o9} o] WEE HAE Ao R o
2 §AHYSS Uehy] 98 AgEtETy =, v)Eo 23 9w "M Ade zHEER g
9 ®Fe FAT} 1294 WEH] PWC FE TIE AL

oz WMAHYT 2, A= WHo| o]Folx = BEHAT HA Y AL s|Zo] otq
A ore-s ousith 1z WA HE o YW HA

o] FUEHAY e 2 FEo] WakEs AL WPtk olET dxE oulmA co B

1 o2 =M 9o Zojxl Foixlel Fael 7127|E Tatoiat 1/]_}_‘:_ Z]/}j)—g— 3H7é3“% _/; ol 1;‘{]_ ‘@'—’F ;5"__8_
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Pre-Service Secondary Mathematics Teachers’
Modification of Derivative Tasks

Kim, Ha Lim (Graduate School, Seoul National University)

The purpose of this study is to investigate how
pre-service secondary mathematics teachers modify
mathematical tasks from a textbook and learning
opportunities  they have  during the task
modification. In the pursuit of this purpose, tasks
was selected from derivative units in a textbook
and five pre-service teachers was asked to modify
the tasks. The findings from analysis are as

follows. First, the cognitive demands of modified

* Key Words

Lee, Kyeong—-Hwa (Seoul National University)

tasks were maintained or higher than those of the

originals. Pre-service teachers’ tendency toward
conceptual understanding of derivative seems to
make the result. Second, task modification provided
a lot of learning opportunities for pre-service
teachers. They tried to know intention of
curriculum and textbook, realized the importance of
predicting students’ responses, and had opportunities

for cooperation and reflective thinking.
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