RBERE B RS ARl 2 C <BIFRERHE>
http://dx.doi.org/10.7468/jksmec.2015.18.2.61
2015. 8. Al 184, Al 2%, 61-75

25 o]

e
2
-
e

e u AL S8k
koh O]* 28l Gan

ST F 43k u

P
ol

ofN oX
9 o
L
=3
[
%0,
Ho _qo

ox
ﬂl'\

(1)_,(‘
5
2
Lo
A
2
ol
o
ox 4

mm
ol

o

N

=

=)
—|—'r$1_',

>~
EY
P
2

{1 2 dlo Lo m
p=)
=
ol
17
e
O

oo o

E

TodeE AAEt

2L
fatl
il

% Ly
48

Y

1o

BN

HN

o
B
K
B
o,

(Doyle, 1988).
]"40101] Z]%O}E% sl o

o
A

oA Zﬂoo}_ﬂ’ qug_t_
e shad. ol
“v “’}'Z'ﬂoﬂ -/]oﬂ/ﬂ ?—j]

o)

2 o8

D & A& 20139 FFasoista wusts
< ot OMXJ A4l

* HEAo15d 649 27d), AAHE
AAEE A (20159 8¢9 24%)

# ZDMAE-37 @ B52

* MSC2000%+ : 97D40

* FA0] 1AW 2T AL, FEbAl, A L

Qule) A9

)A4(2015¢ 69 30,

AN

EREE N ERE = PR EE

61

J. Korea Soc. Math. Ed. Ser. C:
Education of Primary School Mathematics
Aug. 2015, Vol. 18, No. 2, 61-75

o~ =

A=}
FE B4

%

Sk wab s} o] ofn]
Aolth. mwipd olelelE riake
“ohg Amel EFE S A
duad Fekagld #6884 ol 1
= ol

o sl ZEA AL Sl

EL
e ol

>

22 op oE
OL

El
v

61—

=
=

.

B2 2ol o g2

=)

in
O{Nr-{nﬂrﬁl‘ém—[}@mloiﬁl-noxlir&;‘mloi

AgsAY =
AR 7 Bt gk Sl
Aol A(quality)2 AR &4
(NCTM, 199Dl =8 Aol thgh make] ofdf=
Q3lth 293 4R A Sgolgty FE W

Al Am B2 9 2Ase, w7 A

£

3}
<

= el et 54 wet e A MR e
o s whgdth webA oW 3 A F89
o] 48 24T AAAE FodH oA WA}
7HR 8 FAl] Bk A4 o] Gk deth
Chapman(2013)> Z=3fe] tigh stEe] A4 of
& HAotal 3H Afae] Tdg Aty e
sk wUe RS F ol AE APt A
st Apdehsd Fad A4 JHA I glefok dhrtal

B3 o]& MtKT(mathematical-task knowledge for
teaching)2}12  AYstgitt. MtKTE A2
(mathematical knowledge for teaching, ©]&F MKT)Z}
PR @ ARl AAA AR Ao AfEE

=SR]

}‘?51—57_



i

62

AAH ez 7

sk Alo] "asle,

S8 BAleh BAE A Aol HAlsk ofm 4544
oolt]ols} welsl A, A, oW EAw
WA 53 el g A7k ek BAlel Y@ el
9 AR 2ad Ao Ak shEdlA ofm
Ang e7aE e B Aot olsh
A, QUASAR Z=ZAE H(Smith & Stein, 1998

Stein, Grover & Henningsen, 1996; Stein & Smith,
1998; Stein , Smith, Henningen & Silver, 2000)011*1
+ Doyle(1983, 1988)3} Hiebert & Wearne(1993)2] <1

TE o|BA 7Ivro R 3 A QXA 8T FF
S e TR, 924 fle A =2 a2
a4 Ade Ax, FEEar) o s FEsith e F
o #|Fsts U7 (memorization) ZHAlE o] Aol Hj&-
AL T B4 A E AAEAY o trlskE A
3 #BEEY, d44 e AX(procedures without

connections to meaning)ZHA| = o83 A7} A A
o2 AANEAY, o]H9 Folyt HE FT& WHEL
2 o" AxE o &aloF A} BHA 1 HAkE
w27|ek st Ho) whE 2o 23 s 9F
4 A 2Hprocedures  with  connections  to

deltt ofeltiole] ols2

oL‘z

meaning) ¥ Al= 48+

Nslely] 98 EAow sASe] A2 FLFLE
sted 24E v 5883 7](doing mathematics)

Sl Aol WA ge Bz bsd o
Aere Am08 2Apsont ) BAd S35 )
4, AR, B 54 gTen olsaent @,

A7kl weEbA] St s Ab
AL Aot
Ae Ee AR AE o R7E oy} gl of
W F57e ARLE Sz 7Rl THNCTM, 1991). wmehA
HAE AR He A
g O‘E}L %E’ioﬂ/ﬂ
A
re 25 1Hlﬂﬁ}7} THA
THlsheA, dAR FE
o]tq%}xlé HHOH H
FEFeIA

RN e

rlo

13

>

ER S
ol B4 HAE ol
@ Hae ANH 2T FEE
24 @ PAMoR ZSdumAat
e Ha7t @A S

ox

48} FA)(mathematical task)$t MtKT
+o s 944 aF 4

Hiebert et al.(2004)
24 AAEA, A9 E,
A7 AAsHEA
A FQ 2AR Hokth wAle wAd A
A4 10}5& Artzt9} Armour-Thomas(2002)
Z*EE -“{red’\]?% Ao 554

o
rds

AsE

il

T e [ - o o g —[>

Al
=R
s

%

i)
:Jd
X
e

> oft o

f
g
o o
N

oK ol iy
1
M
I

o
o
o ox Mo M g
i
o
offt 12
2,

-
%
&
2
N
S

e
fo
ol
i)
O
PR mbop2 do ob Ok

B

b
oot
o

o
£

¥ ot

° 1o
O

and

2 fy X

Lo o wd R1ooff

_ﬂ_&x'&

st Aol
& 744 o)4el
7 ogel
A= oe
gletel e 3

2 & oro of

rN
ol
SN
&
=
=
&E



 REELCIELE

sto] shel ddE AAE M 5 Jdu=E A
4, FE, 91*}*501 a3 JJr Jlo] CHINCTM, 1991).
ol FHA F2 HAE ddsty FAsE AL
S ]4—«1 61Wolﬁ}(Doyle, 1988). whebA

NS MesiAY 4 Ev FAAT oA
U8 jP 3“3 agla gAe] s g

ul

J
HE] =] o EH§HA1+ ?4 )
7b Stk AR, FElElgel A BB Al AT EHE
A F3 3 "31“3%9] &5 AlolY #AE 2 &
Z 23 ATFA G Arbaugh & Brown, 2005). <1
AIH A S & Marx & Walsh, 1988; Hiebert &
Wearne, 1993; Stein & Lane, 1996)5 %34, =3 3}
A7F agskE SAEY Aty Fotl tig S
£9 o]gjatolol= AHI BAV} UL

Doyle(1988)2 1AA &7 FFol
TR gE5s ATt ®Bolth

Asfobrt ke A AAH0E A A
Wl 29A g FARE Ak web A44
& olsheke Ae H4E

L 4 rlm
4

ol & JJrXJH 54&

g5 713]E olslsh=t =go] ¥tk Doyle(1983,
1983)3} Hiebert & Wearne(1993)9] #1+%5 o] &2 n}
o7 QUASAR ZZAE ¥(Smith & Stein, 1998;
Stein et al,, 1996; Stein & Smith, 1998; Stein et al,,
200000 8 HAL QIAH FES e T
7], A4 Qv Y =& FHQEA e
satalaly))os TEEL)

7] (memorization) ZHA) &= 0] o] a%?ﬂ AMA, A
32, Ao T dg 719S AAse =
As)de]l 7bset Aot o]d A

A WAL AAE A FuAE HAT 5

EZ Yehlle #A7F 1 do)t

A ZHprocedures without connections)
| o] &= dApt ofst ov e #

M3 Aol "olA= HAR 2

O

d bels Hole
B % gtk oldl 39 S EAAE o)
& SR BAlo] HAH o AAEe YA o

A44d fle Zé'}g} %Z]‘ﬂ O]%O}% é-ix}ﬂ OlOHL}
om EE #d My AAAS e Hel b=
Ao nEgow FHASL 28A g
ool dis] & o ze] olsisiAl Hrt FA
T HAA7t HAH R Y dEAoRE AAH
7 =l shAl eFaME 1 A4
A 8T FEol =
Aaide #H" Ade
dlaforst 3t} 10x10 Bl
F4 T3 2k e avet HAES e
e A 2 odgn & 4 9ok
<38t 33}7](doing mathematics) 24 =
AU a2 715 ua dsn Ao

Hol H
EAA e AAR AE fdAME ERste
otyE|Z Aol
=

o of
S
ol
2

ALzt "Jﬁo}‘jr webA S5l
st g, AR, BAe SA4S 97ea o
AE AT & Ak weA FAll A
H o] wov,

el ol= UE 2

= ]

E)
)

O
-

Xorle 2 o4
By Hﬂ

Rt
T o

to (i fo
&2 o
N,

a2
tjo
4
ki

=

=

2
4 2 fu

BRI
)
o

B 2

=2

fu
g mf



64 A
sk 48 HAE AAFoF sttt o & W, dAE
o] Al AtmpAold FAS AN S st A4
getsl71E dentd o)A 7EE AFE & e T
AL Mesfjorst st} des] At wE ALtol
a3 JAE AFAAE oJd T/Y 74 AHS
Age7] et F34 &5 4] F3H4 Aln
o Qv 4] FErEHS sl 78 HA=
AES A #AE A= F lojof dth(Hiebert &
Wearne, 1993).

2. F8-3A A4 (MLKT)

Sol Agal @

55t Ao

. ol¥l olsfE

Chapman(2013

A= WAl s A
28} A
Abe] Ao tHNCTM, 1991). %A

o
4
%
=)
2,
2
o
o
&l
>
o,
N
1>,
o

MKTeh gesha, oo e sggel Add ol

Ae

A5k gk <)
HAE WAZE
olgl A7} 7HA sy

e

A Az 2getr] sl Fosiva Bt

Chapman(2013)l] w2H
9] @ 7pxe] A 2o] I

AA, WA=
sfof st} o &
HeA, 98 7AW

D
Q
2

o
ol

=2 (o
N

AN o ox
T o
[
N
1%
fo
-
i
o
rir
N
ol
tjo
rﬂ
[
o

A
Fogon 7 g A

FHAe] gt o

o A, el olel, 1
du] stgsel tad

BTN
oy oo
2 o

o
)

Eat o) Ne]

5o S

MtKT7F MKT9] g¥-itolgh= SHo
Aol AAHQ AN ALK o=
2 Wert vk 53 A4 54 Age
WAR] MIKTE 728 5= ks
& dulaatelAl 74A e 7187 2

2
olF AT TR AL AAl iAo
g A4S d&IFEA e AEES
Ak A= 7L A8 £ AfelrMeE G ST
3ehdol AT F2 FAE F wSAG] Fold 27)
Azt A 61 (A 227, o3 39%)S o
o2 Aol AAsedrh

Aoz AAE SHES 4577H2014. 10. 6 ~
2014. 10. 319 A%
FAAGA, F 59



ESeulaAke] S84

4 B mEAS T 1A olde] FIedS
WS A& BAS BE o] Fergs A
dokek A7 SAEAE Ao £AE T4
02 #YY F olg Ao zHA Al FUA AN
o AAl FE waste] 2a2 Al £E 1Y
3 BES gt

AT SRS AR el g 59
ARAE AAsta, ofE Hlgew s WAPsA
WHES TR 10§94 FIsat 4
FHoR YL AAlelel $AATA, £ T,
594 A Ang Azt

3. AREY

AnEAe WA 2FduaATE Fekglel A &
wap el spAlsh vmeke] wkA IS
SRP=A] JB2A FAN=AZ
BT HAE ST A A | ¥
e SRR deln BAs] FAGEER v
_%O

T AR O]ﬁﬂ HA 9 AAH 8T FES &
9tk o]Z 9l Stein & Smith(1998)7F A|A]
(3 1]9 FARAANHE Z8steh A9 AA
HE datel A} 23] H§
A

o= WA F, A7t g AS =g B
S

2

[e]
L) _Bi rSL' 1%

&
=

ZEduaAE Qo r £33 RaE F
s A 4 R £ UE, 3 A A
T s A5 ol fElA WA 8 A

3) F W @Aurbe 20159 ¢JE87)9] Implementing
standards-based mathematics instruction: A casebook
for professional development(2000)2 A2 A2 Q1A
4 a7 wzol U gelg FAsen], s4uuA 3
ALl AAH 87 FE AAR B4 2 APl drh

QoA St5aA Y XA FE BA 65

9}+7] (memorization) ¥}
- o e AR, EH, 34, AYE AAAY ol AIs)

- B A 7%‘% A e S8 AsE ARkl &) wiE
of AAE olgsiM BEAE 4T + Qlth

- oJdel Ags ARE I Ak Il AT ol
&‘X\Mi 48] duso] 7] Wil Bwgeh St

AU A AR, T4, 34, B 2A% e g
o|i} fujeje] fEAo] glck
AAA 9= AAHprocedures without connections) A
- Aol o] go] FAHOR 2FEAY, oA £, AY EE
A9 HHi]a H}Eli B o dAe] o] go] Ev °H"1 HAE o
27)7 i ¥ ckalgorithmic).
- JMH *é%@l"] Fao] Fast AAH 257} AlsHHolc). F
& oGA so} sher] ERHEA gt
- O]*%‘ Azke] A7 H= ol ojwlete] o] glck
- 584 olafe] Algtrrks AR ket 28-S W
- o] Feo gAY, o83 AAE vEde Adwk 24& ¢
3 /Aol 8k
A7A4 9= AAHprocedures with connections) ZHA)|
- 8 ol ofolt]el olsiE Algsly] 93t HHo= &
Ao] AAE FEoEE st 2HS F

- A HE 7HL§°1 RO F& A4 IL}EE 3= Aol
ofel A7 HE A ofeltiefel WA Helo] ol Uut
A9l AR WAH R dEAoR fELE AS Aokt

- U A A T, AR V8 BA S 24
3k oul S 9jaA theks BAE 7o) BEAS U
- 3Ee A AAAQ ko] Py dukAel AAE o
2rjghe o A7 glo] W & gk MBS S 4F
Aoz Fdsta ofdlE Astaly] fain 2A7F H= A2 )

WA ofo|t]ol& g alof gk
78} 33}7](doing mathematics) A

- B3she vl A Akt gk, A Al gk Q)
EE dAelA BEe] Akl dErbsatAg nle] dFH A
wlle] ZAlkA] ok=t})
- AE] A A, AR A BAS Bt olslisiok
lai=
- AN QA E 227 HAekal dsfoRtt @t
- 5] HAE PN AR A4 FES Hatkal olF
mj ] .88 % 9lojof st}

o] 7hedt sjAdEol e Algtske FAlelA 9] B
T 7\—13—7\—1 o7 A}.gﬁo];u]— —5—].1;],
AA wHo] Pod W ohg} A8 AT}
ol SAENA o= FE] Ehs 3% 4 Qlrk

A e QXM 2F F=Fo SM(Stein &

A

FU"‘

Y

o> JO<
oll o ox
rol H‘I

A13]
34

mﬁ
Lo,
o
Iy
T

317] uf
(a8 1] &
Sm|th 1998)
[Fig. 11 The characteristics of the level of cognitive
demand of mathematical tasks

N
Z\F
ol




¥ Jones &

o
B

S0

.
e rlo

2
e
i,

ol
—_

-
Qa7 A T
ek Stke) Al 1]
shbel sAlE FYeke
ERESERERERIBE)
7) wjolth, 53 Al
oAz AAel siish 4440

=
=3
=

lo
)
o 4y I
kU o2

Jh mL
o
hiav) ©
‘ l:lzl
il

I e o
H oot

F
N

2
(s

o o

o
=
)
>
T

mlo

oft
it
o
o 2
OH

A7) el
Aol7h Ak AT
A ), 28hd 127 (370
48hd 119270 4), 58hd 3937
(37 )0l A

(& 2 oPoi &
[Table 2] Number of math lesson at each grade level
shd 1 2 3 4 6
w4l 3 3 2 2 3
a9 9 12 6 11 9

SEES

siseol sty olas

[@)]

w

w

F3 A &

Fetrdlel B8 AAS FulF w) wAS] 7}

4 wol Beett Ant wnAoY HEA B AT

S AFAIAE] A BER A

o HAE wase] WA 2z B

AHQEA B AFA FAEAEAS B
AA 5059 AT Aol 5

S5 Ao S 2A AT |

8 oA WA BAE 2oz

FAFAY AFA TVEE Al AR
tf dEe V)& unAe E5S R 89
2 AA 2% e 11oe] oo g
Meyer & Wilkerson(2011)¢] ol w2 <=3}
M M2 FAE THAY EHAE F4
Az FH4E 3 Afode AEFA AT #4338
Aol s mRIgo 2R FHN-ET} st
Akl A Aol BE i) o]d SFWelA KW A
o] BAE 1A gk g2 ggdte A 25
o[ W] ALAL7} 48S BolA MKTE 43k
Sgated, 53 #8 Al gk A2l MKTE
TS sl ERo] HA Eh

3] &t x| o] £X

[Table 3] Source of mathematical tasks

P8 5
%

o 32

—|-|~F9~'_1)
R

Hr°‘

11

oxl ot
ol

XL *’
| o2
rﬁi‘

3

shd Bk 4

1 2(22.2%) 7(66.7%)
2 5(41.6%) 7(58.4%)
3 1(16.7%) 5(83.3%)
4 1(9.1%) 10(81.8%)
5 1(33.3%) 2(33.3%)
6 1(11.1%) 8(83.9%)
%l 11(22%) 39(78%)

FAL 71E WA BF F GHE WA &
89 292 Tl AT 0ol ool ST,
8 A} ol REE FAREAS PAeR &
dnw oheo [ 49 2ot

(Z 4] =3 ox =3 78

[Table 4] Types of modification in mathematical tasks

=3 e EN A3} pAS=3
1 2 9 1
2 3 6 0
3 0 6 1
4 0 13 2
5 3 4 0
6 2 12 0
A 10(156%) | 50(78.1%) 4(6.3%)

4) 2 AFoAMe s FAERE 28] s 74
¥ g FAE sute AAR A7) wie] 53
A 7]E A5 5YgHoR gies LS A 53i
9GS SEA e g5 AEA FAsE As one
ok A B ATelA e 79 W st W
3]



67

S|
A

iy ww| |
|5 L[ JeE
iy iy o | I R B
o | o T T B P P Y I Y osles| |3
e - e e Y =g P 3 O
™ 17 NG NG CI yDTnéyﬂeAn‘m__l‘mHU‘mﬂﬂeﬂaaﬁaa
i o |ad BE | BE (BE B | o | o |2 (Mo | B || ok o o
) ﬂw%w% B %uuﬂﬁmﬁmkﬂeuﬁﬁt@wﬂrmﬂrmﬂmﬁwfnﬂﬂr
7o 0 ok | L il Ol | af| o]’ k N - = i 7 T i
S I = S P ] O e o A Pt P G bl et e e et el
Bo il Z%wﬁﬁ%aalZ%%%%mmﬂo W | | S| | s | P | | | | |
7 IS | = AN A e BV e | —=— ] - Y i P Il il
G B~ e ot OO o o e 2 A 10 ot il el
< =y k _/.Aﬂﬂweié yﬁaﬂal&77£05dﬂﬂlyﬂa; o | O[OV |y | O | 2y
m._ _ %,EELD? o o R e e ,aﬂ%%, ;La, o 0| | o | P
— o |5 | 1o —|— — | —|—| = | —| D | | = o [ —={ 4 | 1 | —| 14 [ —
R e B o I o o o o e o e Yt o gl o
hed IS I b e e SN TR Y = oSN el i O el ol Bl i e
T NS NN NN N << |2 font,me7ﬂﬂ7_|EoEoZ Mo | N
= | |R|R° = |22 g g | B |0 ||| =0 || o | e | =2 | =2
Nl S REEES Bo| | ==l |=
== S N =l ||| (B
)A‘.Jl | _
N N[N N
=0 zo|=o|  |=o

ZFAulIAe £ IA Y SR A4 £F 2

[Table 1] Grade, unit and the structure of activities of mathematical lesson of the subjects

of i of = ,
5 ! R P e gl k| of of
% | e |<%|E % == 5 5
A3 o5 % © % o= R o
A A R G ™ S 3
= A S | of || B P e AR I B G B A K B
. s B = Y ) R O e g e || | | | | A | | |2, | 2
BB o O i N i g B = P e ! o S o o B et
— 2|2 2 o G
X \qu‘u&l\uﬂq,zl XM= - WATPLN_,I.M,%EEATOTVO © Eéo ATLEMMR o
S| o%| x| ™ o | . o Bl O B T e~ O kel U I e P Y g K 2
% — on A X |2 |2y | =[O (| O | | 2w =) ) oW | %o (- oy )
S| < | 2k < ol "o || & o O | o | - | 0 | of | - | 3 R =
i Gt IO e I i L O N T e e o R e B el BT || 7o )
ﬂameaamemeut il I, b ‘:.1rE ﬂﬂkalueﬁw%ul ioiﬁo&oo L3 o
; ﬂﬂﬂﬂ%eﬁ%ﬁe%rﬂ}ﬂwﬁx T o&oﬂﬂaau o |of [&u| = || e |er .
W o | B | | = | | < | = | o | B, | [ 2T | 9| | Sl | | == | = = e | e o
e o o N Nl I P v Y o il B el e e e o ot et e ad ed B Bl
|2 e K e |7 D R BR[| o | SR | B |3 | | R | R | | B B | | o
=SB T i o3 |5 15| DL | = o3 [165 | on | <165 |06 | o5 |15 | 06 | o3 | <f | B | 06 | i | o | <F |15 | o Sle<|  <f
= ) .
= = J 5° B B
Mm N v = W ,,mo B Mﬂ mﬂwﬂ
Yl et} B - = A= plo
o = i x ﬂ% o = ~ jati
K = T = = ) I fal7 B o CH Y
Y =n < zn| HE Nl N o < MA,T ] o |o¢ ©
MM < @M N o3 M o o3 ;R | A
o T — o o <

17]

9

o]
y 1

<]

e
, %, 280

1, 852, 937

A497), &, FE2 T3 v
3} =




63 A4

|
S8 FAR 49T A 44 F3
156%% AAHT A% 59, (19 209wy B

£ [29 31 2o] FAw 75 OlB} g e 9
Ble] Al Aol sigEn, Aue ol webd A
o] vhol 7} g,

su Am= Z0IM JMEsH oF
AIgHoll LIZESLICH AlthE =471 ax_l 7ol BS ZollM 4He| OIEIS HE
Lic}, $90| EFBS LoHZAICH

[ 2] 58td 2317 7ohel. H|etH| &2 4XHA| &HE TiA|
[Fig. 2] Math task of 4th lesson of unit 7 in 5th grade
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[Fig. 10] Math task of 4th lesson of unit 3 in 4th
grade 2nd semester
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An analysis on the level of cognitive demands of mathematical tasks

set up by pre-service elementary school teachers

Kwon, Sungyong
Gongju National University of Education, Gongju, Chungnam, Korea
E-mail: xenolord@gjue.ac.kr

This study analyzed the characteristics of mathematical tasks including the level of cognitive demands
set up by pre-service elementary school teachers. 50 pre-service teachers in G university of education
who participated in their 4 weeks teaching practicum were selected as subjects. They planned and
implemented mathematics lesson with their lesson plans. Lesson plans, video of their lessons, transcript
of video were gathered and analyzed the characteristics of mathematical tasks used in their lesson.
Through the analysis, several conclusions were drawn as follow.

First, 78% of the subjects modified tasks in mathematics textbooks. Since modification or construction
of mathematical tasks gives good chance for constructing mathematical task knowledge for teaching,
more chance should be given to pre-service teachers to construct new tasks or modify tasks in
mathematics textbooks.

Second, types of modification done by pre-service teachers were categorized as number
change(15.6%), situation change(78.1%) and material change(6.3%). As Chapman(2013) emphasized the
importance of MtKT, pre-service teachers must have more MtKT by understanding the characteristics of
mathematical tasks.

Third, the level of cognitive demands required by mathematical tasks were relatively low. 74% of
mathematical tasks was lower cognitive demands and only 26% was higher cognitive demands. The
level of cognitive demands of tasks in mathematics textbooks tended to be lowered by the directions
given right after the tasks were given. In this respect, the structure of mathematics textbooks need to be

changed.
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