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A S0 TFstEYl WA 9e Fasit wAlE FAEA A 8 ANES JtEA D
A So] A AluEg FHAL F 9 =& FojoF 7] wEolt} o] A &
Ao T Aot FElg Aitel dist du] F5 wAMEe] zta 9le oldlE oy, o
Wk AFhdoR ot o]FAAX 1 EA FetstE Aotk du|aAtEe] FE o] gk o
e BA517] 93] Skemp(1976)e] AT} Tirosh et al.(1998)¢] AFE Fasle] ‘T A A
A, A A, dudEE A, ‘= Ades BEHES FASIY AlEd ey

=

agoietel 530l4 6590l dulaAtEe daon ¥ gelsh Qa wad Are A
ASSIT. B A A ge e Aol g3 dAdes g A48 s 2
ouf, aeA 2@ dumAEE ¥ 3 Atk Fo5 A talA duatse B
PP R T P A Ly G T I I

29) ola)7h ool AL

Fagol: o, Fels, dul 5 @A}

I. A&

of A= T dnaAbEe] g Jid ol w3 Aolvh. dA 7 AHA nEIA
A= FeEFE Tt 33hd 18H7] A ddelA Aoietar lar, o] F shdo A= Qg
wall, A, 2, S8, v, AE o Feuy duke] dA A SAsta v 28y 2
Sl wRE AEHHA vFol ol el Md s vE2A Tl 38hdo] Ho Ao
2 g Fege FeaodA e s The J%"“’ﬂ AofA S Sl A o A
dolth #nt ofye} o Aol Ao o] &Ha A al AuAHow ofsfstr]
Y50 dAEC] st 2 oewe] Ha »’Tﬂr(_LLw, 2002; o] Qg =t-o] 743k, 2006). ©
Hek ol wWEdA FAEe] FElek Aol e JidE o9 oldista A=A, =
A So] FeElgol e Awd eES A A WE dyEel 1wt AEA
o2 o] FolA] ghrp(dh& 3] -l ARlH, 2004; HF-f-o1 A4, 2008).

ol AF(vr&3l 9], 2004; HF-&-olAA, 20080 M = ] FHFE 2 FHAFTY
A A e, Ayl dS AoHer ofsfstar FAel oFk TARgL ALt

1) o dFE 20119 aGHEr|EHe Yoz = AFAEe UL wol F=yPHE A
(NRF-2011-B00216).
2) A7t wS e, A58t (sunbil013@naver.com)
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T4 MdE F44 A (formal dimension),
18 Z x}+¢(algorithmic dimension) & ©]= X}
do=z ofgstar J=Add el AFsHAT oAuw g JES olsstE 7MY o] AL oW
218 AFE A A AL AzxAgow JfdS olslst= A o|tH(Tirosh, Fischbein,
Graeber, & Wilson, 1998). 1#1} Sirotic & Zazkis(2007)¢] AFZ2 7 ou WAL ES Fg
F MEEs AFAA APdo R ofsfsta Aew, A TFA AP FEAgoR o]t
AT B WALES A YEYA] AT o] AFE FEA dujuirtEe] vFe A
oA FRES 7FEA W #d T IES #F tEE 5 ST s ool AVIA
otk o8 g FEES dAdsty] YslA Sirotic & Zazkis (2007)2] ¢ 2ol St
oNA duluAFES] FEl¢ Al oldl] s vetete Zo] dadt ol wekglich

o Ao, Feg Ak tjd oA AHAALES oW o]
Jom, Zyzhe] Foae] olafrt ojwg Ao R o] Fo]A]aL
gl dH|WAFE ] R grell uigk gl oigh X2 3} o]s)] e

o
AN
&

&OE

s vE3 2ok

T Ao s dulaAlEo] Ztm & ©]F (understanding) =
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o & 7}?
=4, FElge] Azbel s oulaAbse] zZal gl oldle ojwg A Ao Ao o
FoIX AL 9l=7t?

FAES Yo Feg NI oA olsistn A, Er oS el glolA
WS oslde] FoldA A @ 1 EQ @l olFold GrhHEs s, 2004
ARgeeol A4, 2008 AH-E-AD S, 2008, AT FA weel A 5L A=A 2 o
a2 @A WAES PR § Ai g BuetAl o Fol AX @a gk e
U odulaake] P4 ol olalel dig wue Mg shEn 2ol i A o
B EWNA B REFo 9 wolFy Yok

Fischbein, Jehiam, & Cohen(1995)¢] <A+ 93hd shAl 3094 2 108hd a4 329, ¥
oAU WAL 299 S tido R FElg AHoE ofwA QA o, Tl MdS A
HAA o m oA olsfstar h=Aed i o] Fo Ak A7 A FEFo BeojA W
A e AL S FElg, fFElg 28 Al A5 gl s Z&skAl AdskA] Xekslom

=l

T Ads o9 ARH R oseta deAe tsiAE Fho] WHEEE AgE W
st} 53 o] Rl EAS dHAHogw Ayl on ol gASo] FIFE o]
shal e WY A 2R G2 Ao® eyt

Peled & Hershkovitz(1999)2] <1+ Z—iTJrE Fischbein et al.(1995)4 AGAyel g2 A
EFuETh Peled et al.(1999)2] <AtollA & 7099 dHUALES e E fEF, FET
o Ageolo] dial] oJEA ¢ A=A = }0} e < EH‘jr—FJ A v WAL O] e
o Felge HoE BgetA <l U= g

= Aow L‘rE‘r‘/”jr T3+ Fischbein et al.(1995)¢] <
ToA CHWALES FEl AEE o9 lexqii olastar Je=Aol digt FES
Peled et al. (1999)4 ATolA= F o FAAOE 5”‘3} o A4E A2 & 1l
Ho g Yeddls o oHuAES o] & Z+7t 01‘%4 dfeta A=Al tall FAFgH

m*'.x

Aolth. 7 A duAAEL B F F 03330 =S 47 Reie fY5R 94
stk dumAtEel vhEs G3 gt fFess Felg ok dugle] TAdE W
of et Fsel felsE TReE oRE Webw gt

o] Yk sdg & Hdste Wl wet duuAtEe] & AEA(FE T B F
g A=A gk AFEel o]Fo AHuh Zazkis & Sirotic(2004, 2010)<}

o £ 2 AAE HdEdSs A¢ T Y
= A sheA deotrgrt 2 A
= A UEr] Zubd £3uit sl A LR 923 ol2 g4z 94kt
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st A5 vE e R Sirotic &

S 4, AR A, dugFY Ado=
sto] FEla MdS oEA olslistar Al diEl] FASATE 469 o] o H| WAL ES
o2 FF Mds A g AR e 73 270 (sizes), FEler FElao
A (fit together), §-2]5 <A2H(operations) HFE O 2 o] o3t xpdoz Fald Jj
< olsiat A=A AFstAnh 1 A duuAES T JHEY A7 (sizes) N4
] F2 ABA Ao olslsta v Ao Yeygon fElge FEae x2d
I Y5 Atk gk Mde FAH AP dus AYdoeR 7
2 ZAEAY S, A FEe] gid Adelar s AR G g
2h o] A2 dgron o5 Aol A= ek AdAo] o]FojXa A o

}

i g o S

XL [0 ox 2 mn BN S A
=]

v

TEE vigom o] dFoAE Sirotic et al.(2007)3 2ol ¢l 4H

15 o9 A olslistar A=A ol dial] ZAFSEATE o] AFelA e FEF
= 5, TEFY Aot Fela Atk (operations)F el thEk ¥ uALES
AA/A G FH, =74 AFPdor FHEF o o]F|7p o] Fofx

ko2
o

facs

2. A2 9] 24 (dimensions of knowledge)

o Hl nLALe] FelaE Jhdol digh =84 A2 2 ofa] FEjE uotetE = o] A EA4
o u}2} Tirosh, Fischbein, Graeber, & Wilson(1998)°] #l|¢t3k #A & (framework) ¥} Sk

emp(1976)2] ATollA A B4 52 HtFo= A7 4

Tirosh et al.(1993)oll 1= ojw gk 7ideo] oigh 223} olaj& ‘P22 ¢, ‘AAA =
A, g EH AL ow EFHeL ATk Tirosh et al(1998)9] A9 EA4E0l= 35
A7F ofw gk i S oldfstE WHol ©e brlel 9% A= 2FHA AU B A9
A= du|WAFS o] FE4 S o]&l e wo] Tirosh et al.(1998)2] A 7}#] #2417 %
o2 EFE g sl 9 47l 9%k ol o]Fo] H Aolgt ettt o] wfiEd
Skemp(1976)¢] AFo A AL2E ‘E=FF o]'E Tirosh et al.(1998)2] B2 Eo] F7}A]A
2 AT FHES AT o7IA =74 olsl= A 8 NdE ol w, ul
Aol et = Ay FoE IR driste] AFe AE onErt wepA o] AT
o A= Tirosh et al.(1998)°] #A &l ‘=774 A¢(instrumental dimension)& F7}&t]
ol WAl e FAES TA SHATh ol#EA AFAdE FA =5 AREE7|Al 9A o]
AT A= dnjurte] a2 x Ao gk olaf7t wr=Al A A Ak A#A A, g
g 54 A a8 =74 A &Sevha 7 gk

oo AAE W& Tirosh et al.(1998)7F AIkgk Al 7FA] o] & €] Z}<d(dimensions of
knowledge)Z} Skemp(1976)2] AFAA AFH ols]Y v 74 T/ T =74 AF9& F
7k o] AT-e] A Eol ik Al W&ol
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golu} 42, Aol ola] olaa

= - o
= > Ry E
u st5zb7 A s Ao Zed sdo] EE % qeu A

|5 o] &dte= 740]‘4 Oﬂe 15_701 el A Fea I 449 s vud
e 7 P el FElgE v Z7FHuncountable) FEFRelBR g [ite
Y47 9 g Adgste A4S & F Ak o] 94 (the set cardinality) & ©]-&3to] o]
siatar l7] wimel @A A Ao &shAl ot

A#A A SFA7E Ao o& owe 3 NdS oldste AS ou|gtt &
gt4 2 A (entities)o] ek gF=F 2AAle] WHoly AZE vt o ® o]ssl= Zlo|t}. Beth
& P1aget(1961)«1 Aol A A F(intuition)> 22 A K ojx] gke AztS ou|d= Aol
I AuArk ol A#A A oldl= TFATE AF A(directly)ol i, A7 FAl A
(self-evidence), 1831 FHI#AH o2 A 2& o|dste= A o] Art o] gh o] fF =2 A4
ol E o]t T JNES ot A A#A Aol et sk o] o] fEka) e
o & Este] Mdolyt BElE ARtsAlA ABZsts HAAolA shgAte] WS, AZbo] vk
7] wiiEolth mg olelgk A A FHAAQ JiE EhFol dojuAl 51‘:} 2 B2 29
A A e dE2e TFATE HAAE FiEE o, Y AS ddske M @ A2 Aol
o}’ ‘EE $E successor®: zZteth B 9t} (Fischbein & Aviv, 1983).

rir

o
i m

KeN
=

3) dug]54 29 (algorithmic dimension)

e EH A9 SAEAvt oW e olsetd AelA Mg Adsee HAolt
%, SuAzt oW @ 54 Sk golol oid A oldlshs wpor FHoy AL o
§oh AL ST Ee daeEA ARl o Ash e (standard) 9 AE
e A%A FHES AYT 5 dE THE EFED FuAEH A9 o wE
frelel V24 V3 Fetu wass) Hen FEs 1o 429 A8E Ao
2% Ao 9ao T ow) ool B 4 Uk WA s A Qxo ATt fels
Aol dae) AFur B odss AL 5 5 Al

4) =74 =< (Instrumental dimension)

24 AAe SHA7 AP A A4S sosn Yot o) aws Hets
[e]
=

ol 45 =4
ol el Wl 74A A Aol ALe 99 ol w AolArin sfo] A7t B 2 ® A
e oputh e BA%, AN, dnAEA AL B Aw 128 dnEol U
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L3k oju gt Jdo]lEX] o]E Al 7HA Aoz o]s| 7t A A S o] ook H
24 1 el dis] $ele] ot ek dtial 3 4 Atk (Tirosh et al., 1998).

uhebA] o] AT Tl Ao, FElg At 7H”j°ﬂ el o WALE S ojw g o]
e zZra qlow, aefgt duuAitEY o ojwd A9 AYPdow O]Toix] A=A
of thal] rolr At

m. 4734

LA

M Ak A ejulaarEe] ¥ gl oe ols) gEE stebst= Aol vl g
& Acle wase] AR AT s A4t 58 LAE FAAE A
Wet R wgvietd Feusatel A FolM wAGAZT ASAYA HA F 6532
o stgieh o W AT A dulwAR gigon A AEA F wSohslel
AT Folt B wAEe ArdA Asldst. FAA AFALAEE A7l 42
AlE 9Aa ATA £&He] Qi wEUF A} AP AAEC] AT FA 4dA
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L EEL I 15
Edistal aSujetd + 67.7
wed i 5
= 65 100.0

o] AF& duuAtEe] FEl¢ A9, FEl9 Ak dig] oust ol E ztu glom,
a3 U WALE L] oldllE ojw st X Ae] AYPo R o]FoAa g=A AHEY] fg A
TETE BEEXE o] &3l9 Tl Sirotic & Zazkis(2007)0] o B WALE S FE S Al g

o04



Aol AdE 24 sk sl o
R e T L S o=y
H, Fela el i e
o Akl i 2@ skl
A eFe Bdde A
doll ATt FA dH WAL 21 Al dH]HANE A A EFAL sl
Frgskainh. 3 dnl Akl FFojgh oWl nlAl 2912 & fHAbel A AlelEkdvh A
!
s

ofo
_0|L
32

o

i

Sl

>

il

24

-

oX,

ol

38

=
i

M

X

Ir

H

Xl

<

i 4o
[o [o

(

AC)
&
=
tlo
rid
s
4z
Meor
o
h
3o
oX,
ol

Sl _I_E o
‘h [ﬁg

ot
o

i)
_u.
o A Bl oox A ¥ Mz

o

o
o)
S
2
o
=
&
aC
[u—
rO
s o B o8
4
)

Folxth ol AT AL dujabetd FAs] Felael thE
VL A3t ofsf7p 7|EA o2 olFolA glvta dwdy] wiiteln Ai AE2 Al
A ggkon, Aol webstl dnmAbE S e 1Ak REe] A Zho] 48 E QT

N,
P
41 O > O o i

f
tlo

Ac)

I ol
o
& R
S
¥ lo,

2
2
okl
f
00(1 ﬂllﬂ
al NIO
)

o
o o
U
=

v
o
oo
ol o

il nlo
© 1
T >
ol

»
4»
A

it

ol
<
AL
ol
1o,
o,
1o
il
i
K
Sl
ot
—_
'z
-
s
o of
o,
£
I
ol Rl fo Mo
>,
N
-
L)
s
o
2
lo,

o 8
:(I)L_Al

o
‘AIO 1-“'1
2
Ach
ol
o
s
I,
g

n
il
BN
>
p‘L
8
O,
o

£ E
Li
ol
X
olo
3
<
o
Ho
2
=
il
ol
. ot
ki

Fel5el 4o AAE Boini gy
shrha whersly] wieluh uhehs]

Aol Qo R RREA e
#E HYSEES H= e dAdE =

o,
=2
R
of
==

19 Jo &

=2

o
& e
2L
© il
o ke Jl‘)‘
(A
Md
=
ﬂl oo d
ot
o

4z > A
S
Lo W

A
rlt 4y
lo
o
2

< 3, AA9 A4
(dimensions of knowledge)o. & &3t} Z} & A29 A9 (dimensions
of knowledge)d] &3 AFRAHA Pom  FERFI] Yt FAAH 2 (formal
dimensions), 2134 %} (intuitive dimensions), & i#<&% 2}¢(algorithmic dimensions),
=94 A (nstrumental dimension), Z}7te] el siEsls izl HHoly wol&
A7Adste] =R (code book)s WHEST 281 AT FoAztEe] A SHS old AT
g, o] 9k WhOlE A}
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st Afon RRAAG. 4 FUE u5d 4e 2
1Fe ZASFATE B oheh oled BAL B A wAES Rl )
A eke el WA E 2Abskc,

ol IAHES) Felgel o Adel S olslsh 1eld olairt ol FolAm gt AUL
stefatiz o] of AFe] Aotk oo mteh Felsel APS AA F R F Feso
Ao, Felge) AN, FAPGom o]l BRAE Adstch Aets ms st
A Fetmgatel Aok F 5@ dAmmAE dadon 4¥e ANt FAR FEA
g ugow 479 Bgun duudsel BT wol U Auv L¥e B uE
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P2 ARG AY MEFE <E 253 2t ggo T Ade de 2n
oSt A4l AAe BFIAAG. AT An Felg Adel tha SHE olast o] Fojx
B9 dMEAEE QAT ARE olHAF Su Yt AULAEE g5 Atk T
Rels Aol el eulwAE ztzbo] olsista gl Aol sl REsm dE Ao
= de Az 095

ARGk e e aA AR ol FolAx gl olsle] &

A¢H A R, SHAA=] osu o] ol 1 Yt

2@ TR A7e Fas Adel d@ duase] ARAvel vl Ao
5

99 Al el L7C1E) ] &
I. a9 A9 1 73 6 0 79
(BFE&H7Hs) (92.4%) (7.6%) (0.0%) (100%)
9-(1) 28 36 1 65
o) (43.1%) (55.4) (1.5%) (100%)
o. e At
y 59 6 0 65
(90.7%) (9.3%) (0.0%) (100%)

H M & AA) | HE(%)
7t old F (2 vEd F e F) 54 68.3
TalA| e FIRHAT 19 24.1
7] e} 6 7.6
% 79 100

T Z@ol7] el FEael Aojol s drel duuAbrt oY ZbA gEs g

A= ddon o3 e BEswon ettt 68.3%(54%)9] du|mAlE o]
g5 HoE ‘FElFvt okd , 5 EE UEd F gle Fgn S6tEA gRskt o
To2 241%(19%)e] FEFe ‘T A P FIAFE I Fuedh o 92%
of siFets AT FeldEol el HoE v L YAk olF F Felsd A
o FYFT obd & F BEER ehd & ogle 9 wdad g Rias E oo
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T Aol g duluAbES] olsiE HAHKETY] 9% 99 ‘O YT 4
7 £ Sirotic et al.(2007)° A A1H T3
stAth FE g A4S T 38hd wa et ofuvel 1F sl 43kl )
AdbA o 2 thfoj A il Qrh(al5 27w, 2011a). o] wiitell Ak wAL7E E o
of el Akl tis oW ol & zkar 9lar, o g ]2 9 i}%ﬁli °]3H
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<E A>OlA AAE A o] B 2-(DolA AAE WA ‘el F ke
ghol g FElgolth vt ‘ARelgta HEE oM WAE 43.1%(28% )0l 9l o
SHS dyuAbE 554%((369)oldth o] wrel F-AAE wEstA]
1.5%(1W) ek =3 £ 2-(2)9] WA ‘g M= g2 F FFse ¥ 34
ojt} o] wisiA ‘ABolgta HEE dnWAFE 90.7%(597), ‘Foletal §
9.3%(6™)°] AT},
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<E 4> B32-(1), B3 2-(2)e°f 3k &

[e:

o AR () () o) =
= (%) (%) (%) (%)
(1) Fg4 + FE=F 28 36 1 65
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Preservice secondary matheamtics teachers’ understanding
of irrational numbers3)

Sunbi Leed

Abstract

The purpose of this study is to examine the preservice secondary
mathematics teachers understanding and dimensions of knowledge about
definition of irrational numbers and irrational numbers and operations. I adopted
a framework consisting of formal dimensions, intuitive numbers, algorithmic
dimentions suggested by Tirosh et al.(1998) by adding instrumental dimension
for his study.

I surveyed 65 preservice secondary mathematics teachers who are in bachelor
program and post-bachelor program for teacher certificate by wusing a
questionnaire suggested by Sirotic and Zazkis(2007). s

The results of this study suggest that 83.1% of the participants gave correct
answers in definitions of irrational numbers. 43% of the preservice secondary
teachers gave correct answers in adding with irrational numbers. Also 91% of
the preservice teachers gave correct answers in multiplying irrational numbers.
The preservice teachers appeared to understand irrational numbers and
operations at formal dimension. More than half of the preservice teachers gave
incorrect answers in adding irrational numbers and a few participants gave
incorrect in multiplying irrational numbers. The preservice teachers seemed to
understand irrational numbers and operations at intuitive or instrumental
dimension. The results also suggest that the preservice secondary mathematics
teachers have incorrect understanding about irrational numbers.

Key Words : Understanding, Irrational Numbers, Preservice Secondary Mathematics
Teachers
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