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[Table 2] The number of tasks on the textbooks

A B CDETFGHTI J A
2 2 01 2 5 1 2 1 1 1 16
A 31 0 0 2 3 0 0 0 0 9
A 5 1 1 2 7 4 2 1 1 1 5

assh S LA AN A
o £59 Ao AR o] Wel F A szl
gl MERAS stk

A, AN AR Fae] EFol meh AR,
A, ARTS, JHhE el BAsdT s
& A5 GEH7] oAl oln] AR olAAS

& o o, oY AR
AR5 SHdt g $oIe mbE P

AR

)
%
4r
e
>
oo
_o'g
2
5
2
|
)
>
ek
r
¥
+

%2 A o 53, A 4
g ol§3 Fo| WHS ANHL U BF, WAAE
A 49 o7k Aoz LT F Yk Ao of
= = [e) 5

4) 29 199) ‘W' 39 199] A'E 247 WA 5AH§A
A oulg,

[E 3] 2hdoll THEt SE Znt (29 - Y)

[Table 3] Response of the tasks

e T ) I S S A A

ks 0 4 1 5
ogt 34 2 4 60
RE 5 2 0 7
A= 0 0 0 0
ek 2 0 0 2
e 26 21 4 51
71Ek 1 2 1 4
A 34 25 5 64

64 A F 58 (7.81%)%te] AHS Al on
607 (92.19%)= 2HS AAFALE &
HA7E 0 elflom, ou|aAte 257 F 4(16%)°] 4
S-S AN o 218 (84%)0] LFS AlA
3 AR 58 F 14(20%)7F RS AXNEeH
47 (80%)0] LHE& AAsATh

A Ao Abge A jFoR Aynw 649
= 74(1094%)°] A 1S 2%(3.13%)°] A 3, 51
3(79.69%)0] AF 42, 4 (625%)°] 71Eke] HHHS A
g3k

B2 sde] AHgE A w2 Agate edAte
HEe [ 49 2ok

(E 4] A s Zol ALZEH Mafof e F2 Za} (el - E)

[Table 4] Result of correct and incorrect answers with the

Strategy

A SgA Gl

RES 2 5 7
AR 0 0 0
HER3 0 2 2
e 0 52 52
71E} 2 1 3
A 4 60 64

A 1% AHEE 78 F 29 ARS AN,
& AN A 28 AMES AR Y
ol

e 513e



ool WHS

l

H AL P39} Po A 1S9 AME3)
ow WA} 139} <n|uA} P4, P62
A 2, 20k 3, 2k 4ol Folk ohd
o ] LA} pssz} Pse] Eo]314
= y=f(z)9 9g+E 4
g = Ho”é@‘ f(z):f*(ac)gl A ok A
£ sttt [29 4]¢
2)*+42 e

W EARe FEES o4l f(2) = (4)

gt 2 ¥ y=f(a )4 o3kl
Tk AT 1S ARgEt] Fold I
dspaict. [1d 6]011*1 ofH]aAb P5E HEF 4
olgdte] Fol7l HA * F (1+V5,1+5)E
TSI ShAE e LE ialﬁ T y=f"(x) 9l
A (42)7h y=f(a) 919 Aolehz A& A Hof
A

o] o i} PR f(x) :7%(%

l\')

sl
te |o
L

T

o

2 12 ARgSte] T 3AE sjdal doh AdE

ARgE Al A BAGA T oojxpurA A

22 —2x—4=0% (x— ) =57F A2 2= eRE
Hatgon wHe #HE7 okd z=2, a=1+ 5,
r=42 JERQAu W A 0] 4 5 2
A At ddo] FHol PoE AHAR ZHFSATH
P3¢l P52 WEe Azt F ooual 2 f(2) =49

F4) =29 A sle] A2 12 Agsigon, A
19] Abgeld e el Ae Pzl s 2

Al mskar QA &gk

A 3T

A

[ 4] ofd| A} P39| E0| dH
[Fig. 4] Answer of the preservice teacher P3

ok Ao e 24 341

Y shelzy
= - etz
L5270

A Z2ol470
2
@A) =5
A = N5
A= 1+5

(1l =
\mb/ \Hﬁ)

\ )Z)
AR
,‘ ) > A4
{ (22,54 2
(- 27 ) @5
\\J‘/ 2+ - ~\(‘]: (112)
A\ ETT 'ji‘ pis y: H\I}
W=y = et . .
4 (tig) = (a9 -4) = C(L8AHE)
P AR A P 1
7(4’:\ 4164843 2 >0 yad 2 .
Ut g U 43 -32 (=2(4) (L-2114)=f)
2 -
2 5 %

[T& 5] ofiH| WA} P5e| Z0| g
[Fig. 5] Answer of the preservice teacher P5

(18 612 WA} 139 ZFol9gS e otk i
Ab13E AT A AMEE y*f( )b y=z9 uA
d (1++v5,1++5)E tolom  f(2) =401
fl4) =28t AMdS 0]%0}04 (2,4)9 (4,2)%
y=f(z)e y=F"(z)9 wdo] HActn A )
Fol  HAAN  (24)%  (42)7  y=f(a)%
y=f"(z)9 o] Hi o]f7t NEHA Fo} 13
Abe} WEE AAETh

(242 1] 2H ofZ nhgoll that 13uAte] MYy

1 T o] TAE Folst e dsia AHalF
Al 22

2 B y=f@) y=5"1(z)% H2 y=2
Aol douzt f(z) =28 EUFUT

3 0T 8% HH ‘ZAH (2,4)q disto
FH2) =4°1E% (2,4) = otk /EaL &
ot o] Fi2 %A spAl 77k8?



342 8]

4 13 A FoIR oA BAMS HxEIt
(2,4) 012, 9350l e (4,2)7h
AR (4,2)F y=f(z)e A
R e

5 T a4 ‘ZAA (2,4)°1 s}
Fi2)=4°122 (24)% Zot2ha
AZe AL,

6 I3 d. (2,4)7F AUzt (4,2)% wHol
=L,

7T ZA (24), (4,2)8 2ol y=2 Yl o
7 g T U2 whol 9lerta?

8 13 (A5 A Azte] 58)

9 T ofJ¥ (2,4)% (4,2)%] y=2a 9l
AR = wHolgE AL odA Awd
T A7t

10 13 (RE3 A Azte] 58)

WAF I3E f(2) =40l f(4) =29% AZEA €
AL §3] HAe #H (2,4) 9 zRS} yHRAES
uHre] (4,2) 5 y=f(z)o didsl & Aagicta 23
Arhl4). AT A " (1+V6,1+45), (2,4),

4 +
(4,2) & AYE 2 HEL W] ¥A P&

WAL P39} P59 Fo] #A43} Ao)lE BTk P3E (2,4)

St (4,2)7F wHo] drke As AN ofF A 1S
Ausgor], Pre g 404 AT 12 Aol B4
g dZsrh sA Be A 45 goR y=1 9
o) wdS FaYo, y=z Pl A FE F wel
daiae =eld Ahw glo] $Aah Fasic.

V9T v y=d o RRas 2bEes

[P
—3A+ 2d 4 2= A
1’24 = 4

@-H=&

[28 6] WA} 132 Zo| g
[Fig. 6] Answer of the inservice teacher 13

[29] 71& oHlax} P49] FolE YR Aolth o
H WAL PAE = f(x) (

Aol 94 B2 F A& At
o

) =a's olgste] F Aol f(a) =0,
F(b) =ad A2 FEoN TS A
7 1o+ 2x42 =% £}
\
i <} ¢ (1436, 1438)
‘ A 1B 23] % (o) 2 (ba)s
| P T P SN
1 a- -41
| bon 1 (o .
-1 1 (ast L N
2y
| e ',«;,f (445
| c 2/ £/
2% (%, ki) (2,4) [« >)

(23 7] oflH| A} P42 20| g
[Fig. 7] Answer of the preservice teacher P4

(2" 8] cnlaAl P6O] Eol& uehd Zlolt

a
geloe] Bdel A7 (2,4)

12 o
ot w0 F

F oy=f ")
(4,2) 2 18 A3} 3719 wAdo] Yertu &t}
Aqu @ §

A3}, pee WA} 33 tPAIAE (2,4
+v5), (4.2)& A% de 95

- e
A g ol AHEkA Rl

=



(22 8] ofld| A} PEe| Z0| dhH
[Fig. 8] Answer of the preservice P6

3) o] Fo| 34 24
Folzl A A A ST 5934, 9,
S10, S11, S12) A& 1& AR&3Hth
(2% 9], (29 10), (29 11}& &h4 S, S10, S11¢)
Fol HAE vEhd Zleolth $4, S10, S11e Foix 3§
Fo qgrE A4 T 5 WA flo) =5 (2) 9
[e}

FgoEN y=Ff(z) y=f"(z)9 27 z

oo
e
]

i E e ok A LU
(x)=f""(z)9 % Fah= Hgold & e T5
QA5E kel Aot oA =g FalA
g Agw Qe F agze 2l F (24)% T
ov], S10& =HAMe] A 245 Wae] F 1
Azef Wy F (2,4)% Tk w3 S11E oA
AAe o FAL o8l g TelA @ A F
aeze} g T (2,4) 9% (4,2)% T WA S9
o SI2 Fold g4e) A A7 T F P
f@)=f"@)o A% o d2e g

(O 9] 34 S49 Zo| g
[Fig. 91 Answer of the student S4

Y- dtn . - Leatyr
- (-

2= - Cayiey Z+eg
ol T s R
A B~ —(yay - BarP2r-
- 2X4B = (‘1—2_;“
R N SPaT =y-2
2a[p=® =Y

[22 10] st S109] Zo| 2
[Fig. 10] Answer of the student S10

)= 5P or 2. l [ ~ 2= — otz
e Cean V2ag = - 2
=3 G yaa \ B =)
e CRRR e
4= 342" 3 32.= X (L-FAlb)-
~gAg = (Y- e TN
slE = 92 I (hraSe 3270
y= =fored x 2 = OG- OE-4)
(=2 9) a3 = e e
@_I(.t)’: NErse i ) 4 - o 32

Z‘l—i—odlz:

‘ L e 1 A-:i
W2 sal el e
A @ D), (2,9 . *ﬁ

[2& 11] & S11e E0| ghH
[Fig. 11] Answer of the student S11

gHAY(S7, S13)2 Foll AAE HAd]
e 3& MEsiei

(23 1219 (23 13]& S73 S139] Zol94g & el
W Aotk S7& y=f(z)9 2z y=fYx)9
agzs ad §F o we #xE o o
y=fa)d 2H=Z 17 2 EAES HA8A
Zaek S13e y=f(z)9 2H=ZE 32U F y=2g
y=f ()& Fadn  sgoy
z+20] AAA skl wd F



344 8]

eex) = — Lot ia
=-3(1ndxtg-g)+

= ) LA (2 d).

frlzh 3% ofbn 5 S oalaaas =xue
Elec] D ams el 2Ua| Ziha

[O2l 12] st S79| Zo| wh
[Fig. 12] Answer of the student S7

]
= - Z(xTux+ud+ 2

e ;_ (A —2) o
a

2 L)

TRUEZ a2 WES BeTh
[T 13] e S139| Z0| Y
[Fig. 13] Answer of the student S13

A% 4% AHEE 5190 $RE AR A3, e
SN y=f(2)%} y=f'(2)d aHZE=
y=zo dsl dABAN derz  y=f(z)%}
y=f"z)d Q9 RFL y=f(z)% y=29 =
Aol Qg ke eolds Bolch (29 14], [29
1519 [29 16]= Zb2F A} 1, dv|aAb P2, 3hA) S2
of Fo] 44 F 4HE Yeid Aotk $EAES 4
A FAIA y=f(x)% y=F"(z)9 HAIAR
FE y=fla) y=f"(2)d 28L& y=f(z)%
y=ze) WAH Pk Azl A A wH F

(1+ 5.1+ v5) % Faiom, (2,4
& AL Fol Aol e ke,

4) 9} (4,2)9 o

2 MBS

FAh) ) gy o
Y=A = T oy

-

L BUM fon)er e PRY

“,, , o P A
[2% 14] LA 12| 20| gHH
[Fig. 14] Answer of the inservice teacher 1

[ 15] offd| A} P2o| Eo0|
[Fig. 15] Answer of the preservice teacher P2

m}i 2anmen UsraEgs
2 SRy L ,,P'},,t St B Y= cHsH THAORA-

2 fedonr gofilo semr yedwer yor P
Y aacr

(28 16] S22 Eo| 2
[Fig. 16] Answer of the student S2

o
ox o

2 ogn
i

ox

&o o}
1r tlo ot rot

AL A 4E o] g3 o WMol 4%

s & Aot Azeta gtk g Foll
HAE A7) A PP AeF 45 AT
AF P23se] W ui8-o] doltt
(232 2 28 a2 2ol i3t PRmAL] MY

1 T B4 W of FAE e Fo] Bye
= 4T 5 7
2 P23 oA FF Faks el ohddl. A3



Aokl WS Fobs Al dF B4 345

= A4 T fa) =) ©IFA 12 P23 &
A o7 e 13T thl Rew gasdel mAdl Agd

30T 29 aleld B4 Eae wel oh % y=a9e wel A4Fe T At
ek el ojnt ojm ouglo]? 27

4 P23 Fb HREA e TEIh = 14 P23 AL ok
RsEAY Fa) olg e BAl7h g ad A7 FadE E9lola. te
7o 29 wE ue g =2 3 ATEE 79 o olgA EdH.
/\«] Z% 5 T AFES H]/\O]'ﬂ] = O’]()

5 T o/NE 9342 T u y=,99 16 P23 U7 oj¥A v IFER 2o o
FAE PR} 1 ol g7t 982 gz AF7HA o] FA Folgkourt

6 P23 (£ FF 4= /79 2ol F7te Mg weR goehd droketag.
WA Az B2 @48 aun 4 RA B
%) 4@ A A Jlsedes _
g2 o ot 1TE 5ol YA P23& Arote) wAHE Fohe Eo] WHor A
2 Ao7] Wl y=g9e] wHol § 18 AHEd e 9a o) y=F'(2)
ow 7 Moz o€ HYS w = 371 oH& ASE ol WA f(z) =29 T
o] Wolz u oleA] A7 wio] TFEoEHN wHE Ttz shArh24). o= A 45
Agrote] WHE USH L y=z 9 olg3te] EAE Azt = v dF A
WAo] AT 1 BRol @ Fa|- ou| AL, SAEel AFE AP Fo] y=f(x)
BE Sojzt@ela. 1 Ae] Sojzhy y=f")E y=zd o dZAA 3ol
72 Qarr WA 1 BRSO AU y=/f(z)st y=z2 wHol obd A y=f(z)st
2 Atke #$20¢ /M ol @A E A y=7""(x) axe] opeta FHUrH26). PR 92
2 2509 ke @40 AHE o e

7T B S W Eths 2e BES ARGRen©6 210) 1€ S48 BANAE A
% £0R TUIE BF IHG T 4 o8¢ Fo WWE ASHom Agdston 17
olof. o2 FFIIT TULE AW 5% 2L UL ol&ael Folgrku AUaAThal,
A olop71E Aot 2.16)

8 P23 U 2¥x%

DT R e D 5l Fol SoIA bt 57
2T A F 5 Sl 48 sof S 2 oapalre emel A=Al ejul s, shye o)
o AL e MOt 85 oz qpsdel nge T A Has: 1
SOl oM ot SAL F e pyggu. guael ol SgelN e B
"F yfl«? L2 y*T«] e A=t 0oy 7).

A) A7t ﬁﬂ] a9 ﬁo Z]TSV\L], =

“1812=0] & Alo]gl=]. Aol obd A, y=7f(z) T y=1 "(x)9] 4
11T 299 9eeete] whe o€ y=2g o] - gAgh= eES Btk du| Al P3,
oo WAS Fa= wo] g4 Y} P5, P6, @A 139 o] #43 e W&o ziE

2]

1=
LA oY AReA e 4+ e oA clAEel elag o Saed =
o 22 age BA Aede B4l (24)9



346 3T

(4,2)7} y=f(2)% y=f"(2)&
glon o] ugow AWS FI £ gl
t} E3] ou| Al P4 y=f(z) 9
(2,4) ¢k y=F"(x)2 A9 A

Ao y=z 9o 9A e 4

oodg B9, f(z)= (z=0)% 71 93
3 [28 17] o8| TAL P82l Bo| g
=7-3z¢9 wFL  (1,2), (2,1), [Fig. 17] Answer of the preservice teacher P18
(BT DTy ag g . T
WA, y=f(z)sk y=f"(z)7t y==z°l diate]

y=fF12)9 F @4 (12)9 (21)€ y=aol DA gARAN ek Aol y=Fla) st y=F(x) 9]
AT F o Foge] E4d fAE AR gtk Wl y=z Yo rhE AxE e guair)

A, A 15 AHE SHARE 2F PN Foln HAE A iske] A 45 AMEE gRE
AT s etk AR 18 AR T8O SH o suAe y=f(a)9 y=F "(2)7} y==° W}
SRS 5, ol 28 FABEAN WS T o ggome y=fa) y=s () @Al
at7] 918l w=gatrt. shAR T & wS A y=z 9o ket n FRsrArk [:Lal 14], 229 15],
#otol 7@ AEREAA Y a7 Fdel HeAE A 4y 6, [A% 2] A7), o= AS2(2009)7 TA
fEA Fe A Folr FEHAAe Zoz 7MFEs n(2011)e] AT HAE0] A 42 o] Lelx] @G
Le2 20 Agastel UG Tt Fol AEL A4l old

WA, y=fle)oh 3 AgFel whel SRRl spyo et ofe BFsE Aok dud.
y=f(z)% y==z9 wdo NPT} 2A dvke= A
AE g3 YA BA 4 AAdAE &85 A X 2. WA Y ThA| BA
s A97F ek (27 173 o] dn|aA}b P18 t4eo] AR WAL, AR AL, RSN A5l
y=fz) y=F"(z)9 2ol P& y=a el 1  WHE Toke FAE Lolske AN A AeE
7 FeS g1 Ytk A Fold HAS sdsts BAFATE 53] A 45 o8 Fo] WS AAG
DA E A 42 ogdte] f(z)==z9 &S 73  SEAY AL, SISty Zo] S5 APl AT
oZM y=f2)% y=F(2) AL FaE wy AL EO HJ%OI AubHQl FFNE TS e
& WA PI8ol A AAF mE Fo| Hge wel Aol Amd dubste] s ufldh veel 44
o2 Agpua wWee A Ay pige WAL AL aSSYNAN AT LFIF YEhE
y=f(a)st y=F"(2)9 wHol y=x o YA g TS wALlel vislel o wHAE e wAA 3
= ougy 2SO AL gui goAu wde 7 & T AT JFeAs AR ol & drdAs
s el dalNE 2a 94 wgtor], Agzk 200 /PBAANAS wAD 108l FUH aaps i
y=f@)% y=f@) wAE Fohe gar P8 IRl AR SEE waE T o
y=f(2)sh y=ool BHE FHozA dag g 0 AR
ek Zasic



Qgstel wE

Fold B4g 1 o@se AL Peke BAd o
d 10%9] 430 AN A ARNE BAeelt),
1089 @A AL ARAe] ANE FAS g
Fosh BANA wHahd [E 59 2o

[ 5] ctatetrof w2 nixe| 257 (THel @ 7H)
[Table 5] Classified the tasks according to the polynomial
D R i s i L
A 2 3 0 0 5
B 1 0 0 0 1
C 0 0 1 0 1
D 1 1 0 0 2
E 1 0 0 0 1
F 1 5 0 1 7
G 1 3 0 0 4
H 1 1 0 0 2
I 0 1 0 0 1
J 0 1 0 0 1
A 8 15 1 1 25

asqol AAE B A F U] AAE e
ol Bso] gglon, 17le) #AE (19 18]9 2
| dggote] wHe okt HAE dders FA6A

AWAHOT AL 48 o|§F 4+ YeAT BE HAG,

o

ChS 318 20, 84 y=/(2) Q| Jalme} gl y=/"(2) 9| J2HmO| WFE B XM y=z A
Ol USK| sl =L

M5 9(2014a, Rp)oll MAIE x|
[Fig. 18] Task on the Woo's textbook

[O2& 18] %

2470 A F 89 A= o
2 1901 15719 #A= o]aHg49}
& ) e BAE AApgeh #-Eo] 9l
ot dAgre AaE FAE AT B FARN @

9 A T A AT A PRl

= Pt e Al o)A g wAlel EFAIFT

Fohs sl o 24 347
Ueh}A] @t w9 }L’FQA Agre AL
Ho] FH@ge FHAFE oHsts SAEAAR
Agr2ole] WAL 0}5 JJr AR AAE S ok A
g Pl Aolw o|xpgharel BAE AT A o

}_

Ao qgre TS
L ECICEE LI ES
AvE SIS AR o)l a3
o AAE ABAE A

rlo

N

o,

i

' e
ko

N

[H j
u —E‘

H
=]

O
s

Fre ZAeAE 9T £ g, y= f( ) <] CEI@—T
7 EAgTa AEHEE 2 — 42’ a7k AAEA
2 FAHA o y=f"(z)9 FFAE F87] 9
o gEtd SRS Foldl o dig ag §lo|
grobel wAE ate FAE sEsy] 93 A
FollRk 24o] o]fojd 4 givk AA [19 19]¢]
AelA  AXNE A a#@ZE Microsoft
Mathematics& ©]-&-3}o] 2e{®W [27] 2017 Zo] Y
Ehdth [ 2019 2ol & F
?:VL z =09 WA AeEFrt —‘E]X] A=

L FOIR B y=f(a)E BT B %o}

12

> o

i

qgsotel WHS FHE BA AL 0FE Lt
AR, FAEL AAGFO GFFIE EAT WU
% glof Fold BAS OF F54e nels] gEu
o WA AEAA ANE FolRYIAE el
(23 20014 & 5 g5e] Al Folst AR 71F
A 48 el 4402 da YEAR FaAtD
9 B y=fe)o GPH7t 2ASEA HaiAE
AsaA g ek

84 flr)=x'—d4z' +x (x>0)9 2B} 1 Hal4
y=/"(x)2 J24T0| DS A5tn 1 Y Mastolat,

(23 19] ZES 21(2014b, 123p)oll MA|= nfx|
[Fig. 19] Task on the Kim's textbook



348 5

-153- 1

-102 4+

J ~ .

-0 i
o 4

(22 20l y=a®—42®+2 (z=0)2 JH=
[Fig. 20] Graph of the y=a*—42"+z (z = 0)

o 7l #4 y= ()2 3 HEo aiort EM y=xol
chsted cHEYES U U=71?

B0| e y=/lx)e et 1 ot y=r " (2) ] 2T
24 y=xof thole| cjeln e & o] 3HE Al y=x7}

ket 1)

Z =4 +r=rofA

r'—4r'=0, 1 (r—4)=00|28

r=0%=r=4 e e

ks e Te] wHe (0, 0)3 (4, 4)o|ck, 0 e ®
e a@E 0 wE

.‘_ poy= HIJJ e} 1 °‘"'

= ,-
o o] 12Ymo| RS XM y=z7} 2 oirt 58
® 2 y=/(2)2 JBOQ AN y=r0 DHES 55
it
® | & 1ojmo) aES 7 3y
[O% 21] [O& 1919 Eol MET|IFEE (LUES 9,
2015, 125p)

[Fig. 21] Solution and rubric of the Fig. 19

olo} o] shael Sotd 273} A4Sl FWUL 1
dside W, dgrd BaE s o

W5E olgate] AAFolof B, o
e AR FARES AREE ol olate] T
$%, fUFE, FAREE Be oAUt e as ot

/‘\)\]—v,] TI’-’] 7@_\,}- Tr}\}-o]—l:]—( ucn)ro ']X]' ‘__—r, 2007).

2) Fol Wlel 2 Aol 27
Fold G4o 1 qgae wye T Sl o

1059 F3I wANG @S AEAE 2AaY
o 105 oA BAE AEAe] AN A2 )
Aol AXE Fol W BANA BHaW [ 63
2

[£ 6] 20| Yol w2 npdel E&F (Tl : 7H)
[Table 6] Classified the tasks according to the strategy

AT AT AF A

71k A

1 2 3 4

%0 0 0 2 0 2
A% 0 0 3 0 3°
% 0 0 0 0 0 0
BX] 0 0 0 1 0 11
=0 0 0 0 1 1
=0 0 o o o0 0!
T 0 0 0 2 0 2
D=0 0 0 o o 0?2
21 0 0 4 1 6
E=ro 0o o 2 o0 28
% 0 0 0 0 1 1
F o 0o 0o 3 o 314
= 0 0 1 1 0 2
C= 0 0 o0 o0 0 o0 °
= 0 0 0 1 0 1
H o 0 0o o0 o0 o0 !
C@ 000 10 1,
A0 0 0 0 0 0
P RS S S
A0 0 0 0 0 0
a1 o0 1 2 3

A AN B A § A A
A F Ul 2749 o] WHE AlAlstL
AFA= o] HAE AR 2 209 FAR 3t
% 26709 HAE A8

26709l Al 5 210 AL A2 42 ol g Fol
WS ARSI doH 9% wAA ] AAE Stk
A 18 o] &3 Fo] WS AN A= lelth
[29 22]3} Zo] ExgAoAe A 4o g & &
o|2A A 15 o] &3 IUS AAST) 3 17
23]¢k Zol e A= y=f(z)E y==°l EHi‘*l
A y=flz)e 1TE 1Y F WY HE

&



Qgsotel Wy 7

x-]ak 30]]
. BFA N o] ¥

g flz)=2z+19 &8 f ()20 & o, S5
y=£(z), y=f""(x)Q| Jazo| mFo| xEE F5}0{a}.

B=ER |5

y=fx)2 y=/ "(xr)Q] 2Hz=e| mE9|

XIEE =M y=rE 0|25 & 4 U}

o 5 & y=f(x) y=f"(x)91 2z 2 y=x
ofl chste] thyol B y=F(z) 2t y=F""(z)*| Teh=
o] WAHE y=F(x) e Lehzme} MM y=xe] wYT}
z|ghct,
flz)=z, ZF2x+1=zxoll- z=—1
weba] ke o) JEE (—1, —1)o|ch

R ¥4 f(@)=2z+19 ARt (@) =Fa—3ol
v 5 y=,(2), y=f(2)9] 2HZ] o] x
2HEE
2x+ 1=%r—%, %1:= —%, x=—1
wreba pahe mHe) HEE (—1, —1)olh

[T2l 22] Me2f 12 MAISH H(R™ S 2, 2012b, 82p)
[Fig. 22] Task used strategy 1
@) y=f(z) @l ezt 2 A3k y=/(x) ) 2z Y A"

o Hik 0.8% I3} Po| T y=/(2) o) TAzet A4 o LA

y=2z9 ¥} 2ot rl ]

weby ok wHe HIE: (—2, —2), (3, 3)0lck, ST AR
110 L 1
(28 23] H2F 32 HAlst 2HA|(0| =L 2|, 20120, 134p)

[Fig. 23] Task used strategy 3

o 2
o
Q.
)
tJS‘i
—
\O_O.
E
o
0o
=
©

Eas

FAlel A 2 349

T8 Y57k B A(z) = —z+40] Teiste} 1 ofgiaee] Telel mHE Foke 3
& Uehil Zlolc, o] Bol7h §2] Wekshn, 1 ol & wajolek

W y=/(2)% 21 A= y=/"(2) 9] TeHZE A4 y=z0] tdie] fhYolue BE

2ol AM y=z SJoll A3, & F3h= RAL y=/(z) Q) 2=} HA
Y=z P} ZoBR —r+4=2F EUr=2US ¢+ YA. :
|

wfeba] 3R WHO] HEL (2, 2)°k
JLe il

[O2l 24] 73| 2/(2012a, 84p)oll HMAIE 2H|

[Fig. 24] Task on the Lew's textbook

ﬂ 222t o HEko| Jelizo| wH

Sl =i s 2 g p=F ) 8 e RRE YUNHo R Y p=x Fi4l 2k

St G = Fl0] B eleles  yhem Trdimol pale] i H4 0 qlc
e e 1E ol falel chR g e Salhe T Nr o S fhaes] ey A
R e e

f et B

Sekghe Al i S ey,
& (B o]y x4 SIS el TR 2y o) ched,
B IS X T — Ty 4T, Rl g TR 0]
i gt e [ ety
o =g+ 7ol fe s [SEE sk o= —ar 7
e} ehte,
SRR il (o, 18 YSehE 5 b= T—5%r 9
F=—ag+70| A Y AlL 2], Bil, 1), Cia thef
[N PR 2 5% 1qls el Lhelulel e

il ab =Tt 8] o Sghieo) Srefee) o 2l AL B C B6lld 5 H A T ddp=r
Lkl ] -

I A] G g 128 T1 SRRSE g
& obdld o 4= alck

Yx)el e e g 2 p=a Tl 2 3

=

—A+4 3T

FR Soeal LIEIL= 3 B2 ST (154 LM 1L5IE TS olEm T

-apot

IS 7 W ERE EEOEE 0SS0 SN y=/ 5 21 2 FleE Jmzel 2Rl s

Y=o T18 3 01S0IE 14 Bh=X| SRISI0NE),
- o’

[22 25] o|&=L 2/(2012a, 99p)oll HMA|E TiA|
[Fig. 25] Task on the Lee’s textbook

b
1o,
El
)
>
o
>

Ir

o
23

e
3
i)
At
ol
)
=
=
2
2,
2
2%
0%
Ll
o

Uk
£ orr a2
il

ST
o
o



350

BEE

3

Y=

2%

o5

=

g AN

B
ol
djo
o

i
<t
W

I

X

-
]

—

flz) y=f"(z)9

fl@)s y=f"(2)7F y=a° & o

AHEERE gy

ot

o~
T

=

5

e

o Az 47}

=

=

=

=

A
FaelHes def 4

u

1

Sh

ol @

&)

2=
=

1 y=xz 9 k"% A
A"

A
!

o

ol
KR
E]
o}

e}

ak3l

[¢)

y=f@)e y=u

A=lye]
=1

Fof 2

z

AR, oF 80%°] AT
of FAA =it A9

o 3

)

U
il

=]

o AAlZ 10§ w3l AAE o] 2Fgharst

qu_y

s

o)

N
—_

oln
&m

w

=
o

el

X

!

]

BjH]

w0} girk. 25749

s

[

Atk

A4z 9

=

=

Al

A7E sl agIAA A HojupA .

=]
N

94

A
A s)d deFerA e 7}

il

=K

.
pul

54

L
L

T8 vk olet 2 olf R tiFe #A

el

N

zel

X

3}
3}

2007 747

A

215 2007).

AIA AN AT o]

L

o

skef 2009 7H

5

ohu7] 9]

UHE dobral, Fofxl FAe) i d HedlM e
g A 1059 w9 WAREA A ol AA]

wapA o] Al M 2007 A agaAl A AA

Jo
Ao

il

Fo] Wgoz AX
o 34 % 19l AE A 13 A de) F A E

A, el 3

=
=

shal glck 2570

[

64732 <

il

E)

N
o

ofu
KR

=

gr;

ShA
o

3l

)
3]
=1

2 94

Al o
==

14 A

ol
o

2
T

shtel

&)

=

=

A 4

20709 A= Fol Aol A 4nk AA

°]

oAzl Al Algste] 1

)
i=

Z

L}L



Agrstel W e Fah At 24 351

ABAIL AT, AT AF 45 QWA AN Agrole wHE FaE BAR ARae o Aol A
FAFEE Ao A A A TA el A 47t 2% ng sl fodS AFE = 4 UL Aol
& Fol HHOE AANE A, FAEA FE=g dv o
BE f9E 5 ke BAVE Ao
AA, 1059 Wity F 3% waprgte] Ak 47} |
A FHIA A gl BT wIRTFA £
Brhs AL A ANk SABOA A 4T E wsasbled Qo). 2ot w%ad,
o] AgoZ AANSAS W UElE & gle #AHL A MOE. (2011). Mathematics curriculum.
% 4% £ Aoz WolEY 4+ Atk Aolth & W (0I5, £k Wi,
A fla) =z E= o) :l% 2o] SAZo] 7 M(zE (2015). Mathematics c‘um'cu]wn
" AR (007, Z3k3t MR,
Aol AF gFEE 5T A 4= A4 32 W M.O.E.(2007). Mathematics curriculum.
ol Qo] Hee mANFA Eath we SASd A BAY, H7 (2013). FIL Ftuste] AAE 7]
A 471 AWkAQl Fo] WHo R ASd 4 §lgS Al atdele] 8k A WA FEuS 52(1), 111-128,
ESEEIPADN Kwon, JH. & Kim, G. (2013) An analysis of mathematical

S|

= tasks in the middle school geometry. 7he Mathematical
Education 521), 111-128.

sl v, wn, o] A4stk A, 72006,

Ul A gk 92 Eo] v O AlE ¥ = =
A, A 28 E] WESE ANE VI 0E anssas waar 484
WAl AA A ekoke. A B AN Al ALt .
} o _ Kim, NH, Na, GS. Park, K, Lee, KH, Chong, YO, &
2 e BAS AT 5 b QuHe Fo| e o
Hong, JK. (2011). Mathematics curriculum and textbook
A 13 A 20tk A 12 y=f"'(z)E AH T research, Seoul: Kyungmoonsa.
st AntstEz y=f"(a) 9 FFAE T AT HET, WA, 4, ofre, A¥E (2015). T 2%
AgolE A8e7) PET oled A% debA Wy | % web) £3 ) 2N - 229y 73
o% A 25 AT 4 Uk 53] f(2)7) oA Y S sty - FEASEER 29(3), 281-300.
Ao Ag 1o LA Eaz sdse] weabyd  Kim, DJ, Bae, SC, Kim, W, Lee, DH, & Choi, SH. (2015).
o SRt A 2= ApRpAA ] BAlw 39 E o Analysis of mathematical tasks provibed by storytelling

P& A oujE A okt m;the?aticgsg ;;ax;];(l)ol;(s)o Communications of mathematical

Lo e Aol WAL Lt Ao education y 01OV

- I “Tg}jf‘” Ters Sl AN, A7 (013). nEsa wHAe] F5tua B

a @A, eElaAl, nsete A, shage 15(1), 37-59

oo ool F® =, AT 5 Lo, -

ReH, ol Kim, M. & Kim, G. (2013). The Analysis of mathematical
tasks in the high school mathematics. School Mathematics

o T
re
iy

o A, oHaAl, FA AN R dukslE Kol 751). 37-59

I AT 3108 wabd s dubARl FA el e (2013), Setwake] mabd 2 wARE ARA @

A eFE dod 5 o= e d¥este wEs T Q% A} shasest 15(3), 503-531.

dhz A9 o] WoEAM Algsta Uit Kim, M. (2013). Secondary mathematics teachers' use of
B A3E E§ Fotugs JdIAEL 99 mathematics  textbooks and teachers’ guide. School

WAL FaE Ao A A5 SMES A U= Mathematics 153), 503-531.

24 2 BAY wiA Yes Aedty mee HETE A9 0100 o) A oo o T o)

% 4 9e Aom, duliAle d4aae sl of w3 SRR 49(2), 149-160.

Kim, B.Y. & Chung. YW. (2010). A study on meaning of



352 3]

composition o of functions. 7he Mathematical Education
432), 149-160.

AR, B4 (2000). w3 w55 FAAA FA
o IAA FE #4 L He HE deE
THOE, FEuSAT 15(3), 251-272.

Kim, SH. & Pang, ].S. (2005). An analysis of cognitive
demands of tasks in elementary mathematical instruction :
Focusing on ‘Ratio and Proportion. 7he journal of
educational research in mathematics 153), 251-272.

497 9 (2014a). 8 0. A &6 HduS,

Kim, WK. et al. (2014a). Mathematics II. Seoul: Visang
education.

A7 9 (2014b). 3 I WAME AEA, AL @ H]
Sl

Kim, WK. et al. (2014b). Mathematics II teacher’s guide.
Seoul: Visang education.

A3E 9 (2014a). 8 O. A& § AL

Kim, CD. et al. (2014a). Mathematics II. Seoul: Kyohaksa.

AAE 9 (2014b). 3 I WAME AEA, A @ 1
&

Kim, CD. et al. (2014b). Mathematics II teacher’s guide.
Seoul: Kyohaksa.
AaA (2008). A4S 2
ofsfoll #t AtgAT - APOS o|E& FAO=E-

AR =, S ) gk,

Kim, H.J. (2008). A case study on the understaning of the
composition fimction and inverse fiunction using Excel -
A focus on APOS theory - Master's thesis, Korea
National University of Education.

e 9 (2014). 8 O. A& @ A aabA,

Lew H.-C. et al. (2014a). Mathematics II. Seoul: Cheonjae.

T332 9 (2014b). £ O WAME ATA, Ae @ A
A aL7hA.,

Lew H-C.. et al. (2014b). Mathematics II teacher'’s guide.
Seoul: Cheonjae.

wl g, F0)%, 45 g (20

©

=z =
ENG

ol &3 FAgrot Ag T

)=o)
T

=
<
ofy
B
=
—_
1%

=
Stukxe] AAA 7|9 A 4. Fugdt 17(3)
493-513.
Moon, J.-E, Park, M.-Y, Ju M-K, & Jeong, S.(2015)
Korean mathematics textbook analysis - Focusing on
context of Youngbokhap and on ways of integration -.
School Mathematics 173), 493-513.

ured (1996). A6AF w5aAel] g A3k A &
A3 digk w5AT 18, 61-82.

Park, S.-C. (1996). Problems and alternatives
inverse functions
research 18 61-82.

WA (005). Ssk g A olslel Futugd
22, ANEsleE, At

Park, J-S. (2005). of the
understanding of the concepts of finctions and inverse

in teaching

in the six curriculum. FEducational

2

Pedagogical — examination
finctions, Master’s Thesis, Seoul National University.

HAS (2007). 78 A BAS 5 o] 25 WAL
A A F8lus 46(4), 465-482.

(2007).

elementary

Pang, J. Professional development of prospective
teachers by the analysis of

The Mathematical Education 464),

school
mathematical tasks.
465-482.

&4 (2009). 258w 18hde] gk H3ka oEg o
Foll ek HAejzAl A9, e o) g
Shin, O.S. (2009). A study on the current situations of

first-year high school students’ understanding and errors
Korea National

of Inverse finction. Master's thesis,
University of Education.

AFHE 9] (2014a). 8 [ A& & A4k

Shin HG. et al. (2014a). Mathematics II. Seoul: Jihaksa.

gt 9] (2014b). 8 T WAME ALA. A& @ A
AL,

Shin HG. et al. (2014b). Mathematics II teacher’s guide.
Seoul: Jihaksa.

AEd (2002). 101 3 A=A
mathematica 2§ Wb A MASH =, A s
l,

Sim, T.-Y. (2002). 7he study of mathematica in teaching
finction in the texthook of “Mathematics 10-Na”. Master's
thesis, Yonsei University.

.
=8

435 (1999). ulste] W& 7% Aguste &
B
Woo, JH. (1998). 7The educational base of school

mathematics. Seoul: SNU Publishing.

+435 (2000). £ SrE-A e Aot W, At
F9,

Woo, JH. (2000). Mathematics instructional principles and
methods. Seoul: SNU Publishing.




Agsoel wHL

A% 9 (2014a). 8 1. A& B FAksol

Woo, JH et al (2014a). Mathematics II. Seoul:
Doosandonga.
$A43 9 (2014b). 78 T wWALE A=A A& ) F
g o,

Woo, JH. et al. (2014b). Mathematics II teacher’s guide.
Seoul: Doosandonga.

ol7hd 9l (2014a). =8 I A& & mlEql.

Lee, GS. et al. (2014a). Mathematics II. Seoul: Mirae-N.

o7 ¢l (2014b). 3 O WAME AL, ALt & v
g el

Lee, Gs. et al. (2014b). Mathematics II teacher’s guide.
Seoul: Mirae-N.

o]l (2000). Al ik wAre] 9AF &8 A

= FHAlel i 24 353
Curriculum and Evaluation. RRC 2007-5.

#79 (2002). Computer Algebra SystemS 2-8&3h 3
& el 5o okm A4, olsolAista Axe

[e) =
=1

Choi, K-W. (2002). Students’ mathematising in the learning
finction using a CAS. Master's thesis, Ewha Womans
University.

S W SWETAL (2016a). [20177 5] FRRlY &
wae S - 124 A5

EBS(2016a). [ 201 7sununggaenyeom] — Jeong Yubin's
ssokddakssokddak mathematics II - Ch 12 Inverse
fimction.

St S HEEAL (2016b). [2017 570l AEAS] A
A7) w AR - 067 AFsheet 2a8E @

B2, A9, ool At

Lee, JY. (2000). An analysis of teacher’s cognition on
textbook and its practical use. Master's thesis. Ewha
Womans University.

o4 9] (2014). 8 I A& & HALE,

Lee J.Y. et al. (2014a). Mathematics II. Seoul: Cheonjae.

o] ¢ (2014b). £ I WALE A=A, A& & A
A LS,

Lee JY. et al. (2014b). Mathematics II teacher’s guide.
Seoul: Cheonjae.

Zé/\]—J ﬂ 2014 ’\61— H k]%; & 3—%4’.1]./\]_

Jeong, S.G. et al. (2014a). Mathematics II. Seoul: Kumseong.

A4 9 (2014b). 8 O WA AEA AL & &
oi*&*}.

Jeong, S.G.. et al. (2014b). Mathematics II teacher’s guide.
Seoul: Kumseong.
T 9 (2014). 8 0. M2 @ AAuLE

Jo, D.Y. et al. (2014a). Mathematics II. Seoul: Cheonjae.

ZE 9] (2014b). 8 T WALE AEAN, ME & A
ZHJT_uT.

Jo, DY.. et al. (2014b).
Seoul: Cheonjae.

AAHE, AAE, A=,

Mathematics I teacher’s guide.

olckel (2007). W3
7F AT - A A AA FES FHE -
WEHAH 7ML, AFE A RRC 2007-5.

Chin, J.-G., Seo, J, Kim, K. H, & Lee, N. 2007). 7he
research on textbook evaluation(l) -Establishing a system

£4 3

br texthbook quality management-. Korea Institute of

EBS(2016b). /201 7sununggaenyeom] Kim Changjae’s jipijigi
calculus IT - Ch 6. Exponential finction and logarithmic
function.

317, AR o]Fa, AT (2004). S o] HA
B 9 A ok A SFABAATA, ATFR
LA 04-05.

Heo, K., Kwak, SM., Lee, J.G. & Jo, S.J. (2004). A study on
the current status of the Korean textbooks and its

Texthook  Research

Improvement  strategies. Korea
Foundation. 04-05.
S (2011). LAY Aol djdt oEl%

s AAEelEE,

A
.

e

Hong, S.-M. (2011). An analysis of level of understanding of
high school students on inverse finction. Master's thesis.
Yeungnam University.

SAE, AT (012). T P g
w4, S} 14(2), 213-232.

Hong, C.-J. & Kim, G. (2012). Functions in the middle school
mathematics : The cognitive demand of the mathematical
tasks. School Mathematics 142), 213-232.

A5 9 (2014a). MAR 2. M2 B F2AAARL

Hwang, SW. et al. (2014a). Calculus 2 Seoul: Sinsago.

FAE 9] (2014b). 3 0. Me: @) F2A41AaL

Hwang, SW. et al. (2014b). Mathematics II. Seoul: Sinsago.

G459 (014e). £8 T wALE AEA. AL & =
SALIALAL

Hwang, S.W. et al. (2014c). Mathematics II teacher’s guide.
Seoul: Sinsago.

w3t 3




354

e A, dElg) (2013). MiC 23] 42844 A9 ¢
A% 87 4 -85
WEE=EF 27(4), 449-472.

Hwang, H.J. & Pak, HP. (2013).
mathematical tasks on function context in MiC 3 level

2

AT

)=}
[e] s

Exploration  on

textbook. Communications of mathematical education 2A4),
449-472.

Boas, R. P. (1985). Inverse Functions. 7he College
Mathematics Journal 161), 42-47.

Bayazit, I. & Gray, E. (2004). Understanding inverse
functions The relationship between teaching
practice and student learning. Proceedings of the
Z8th Conference of the International Group for the
Psychology of Mathematics Education, Vol 2
103-110.

Even, R. (1990). The two faces of the inverse function

Prospective  teachers' use of “Undoing”.
Proceedings of the 14th Annual Conference of the
International ~ Group fr the Psychology of
Mathematics Education, Vol 1, 37-44.

Even, R. (1992). The inverse function :
teachers’ use of “undoing”. International Journal of
Mathematical Education in Science and Technology
234), 557-562.

Kimani, P. M. & Masingila, J. O. (2006). Calculus
students’ perceptions of the relationship among the

of
composition and function inverse. Proceedings of
the Twenty Eighth Annual Meeting of the North
American Chapter of the International Group Ifor
the Psychology of Mathematics Education, Vol 2
68-70.

Lucas, C. A. (2005). Composition of fimctions and
mverse finction of a function © Main ideas, as

Prospective

concepts function transformation, function

perceived by teachers and preservice teachers.
Doctoral dissertation, Simon Fraser University.

Schmidt, W. H., McKnight, C. C,, & Raizen. S. A
(2002). A splintered vision: An investigation of
U.S. science and mathematics education. New York:
Kluwer.

Snapper, E. (1990). Inverse functions and their
derivatives. 7The American Mathematical Monthly
972), 144-147.

Van Dyke, F. (1996). The inverse of a function. Zhe
Mathematics Teacher 842), 121-126, 132-133.



Agrstel W e Fah At 24 355

Analysis of the Tasks to Find Intersection Points of a Function and
Its Inverse Function

Nam Gu Heo

Daejeon Songchon Highschool
E-mail : mimirul@nate.com

The purpose of this study is to analyze tasks to find intersection points of a function and its inverse
function. To do this, we produced a task and 64 people solved the task. As a result, most people had a
cognitive conflict related to inverse function. Because of over-generalization, most people regarded intersection
points of a function and y =z as intersection points of a function and its inverse.

To find why they used the method to find intersection points, we investigated 10 mathematics textbooks.
As a result, 23 tasks were related a linear function, quadratic function, or irrational function. 21 tasks were
solved by using an equation f(z) =x. 3 textbooks presented that a set of intersection points of a function
and its inverse was not equal to a set of intersection points of a function and y =x. And there was no
textbook to present that a set of intersection points of a function and its inverse was equal to a set of

intersection points of y=(f o f)(z) and y==.
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