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are malElA WalE R ger)
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=
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st Sroll A EAL7] S(literal symbols)= e}
A AgE 2d9sr] 98] old 7§ tiilske

AE Gslots) 2 8] 11 43ke] BAS} F2E

FH3E FHoE =99t oF, EA|EE
et SFEAAE AANYA HAF, A,
TOoE WHEo ARgdrh

oe] APATFAES ohekst Wl met o
£ YrE AEHID e FA7IE el A
o] 7KL e AdHwH LF7 B3 AT7E
A& YThHashemi et al., 2011; Kiichemann,

1981; MacGregor & Stacey, 1997; Phillip, 1992;

sl

=1,

* Agtgta o ango7422 @snu.ac.kr (A1 A A}
w2 &) 8lnl, yyoo@snu.ac.kr (AA AP

d=1} ofld| A=<

ol thaf &g %“ﬂ&i
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9| ol
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= >
fru
4
o
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Vit
d
k

® }711011 de 5
Atk T o) M}ﬂmﬂ
olsfel T olel A ojeigol Hals
FAH YA F A 1o 24
Aol EIE k.

Hn

Schoenfeld & Arcavi, 1988; Usiskin, 1988; 723,
1997). Philip(1992)& SwthEollA ALEEHE &
A75E FEEHOZE dHFRIY R, ofu

2Ho7 1O tvFgA Wi ASA AHF

o= Agalw Jokn FAAG. 58, A o
2 71A BEAV|E Z 1 AA Oisk Quje m
S (ambiguity) S SASE = ul/i¥Es

(parameters)©ll ™8l FAES ol oy H
oo gk stz A3 o] AFvE Had
H}2)Th(Bardini, Radford & Sabena, 2005; Bloedy-
Vinner, 2001; Drijvers, 2003; Furinghetti & Paola,
1994; Hashemi et al., 2011; Martinez & Castro
2012; Sfard, 1991, 1995; Ursini &
Trigueros, 2004). TFFgE AFAE0 93] A5

Superfine
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(H¥L constant)’2h= 8ol 1 &
He YuE A=Ha ok

aupd o o)A g < ghol WX

A

5(1998)= "iANRFE o} A AR
WA o2 e
Fate @Ae Faete 8ol
FA43e AA3ATHp.253). A
3004 = Yol ‘parameters’S MGt AL_-3}
A et o7t 15w e
de] rlatel e FoA A

FHe oF Iw FAg BN

—

>

FAeA g Amsks o] tiRE F4
Aola =4 =
ol HAR oriE AAANAWE AP

AgsA 25 ok

S8 olF, te Yurael ¥
BE FAs) A5 @ A 4R Feel
FAHL e el AZRE Pes B4

olet e EAImY =Ye 1
od ez dAFE F  YUse  AYAV]
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HEES nlgte =z I 9w Ao}l 7712 7))
Z

o
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o
o8
&
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2

T

o N
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ot

Shathrol Al F2AQ HIHAE B3 A
A, S0l st A7 S
& A A olg= Zlo] o] APATFEA
=SS, 1997, Sfard, 1991, 1995,
2008; Sfard & Linchevski, 1994; Tall, 2013). ©]°]|
el Sfard(1995)= @A) WA =4 oA
E9] Adzge AFS FASHE W2oZ A
3 uka AHsAA EA7]159] 9w ¢

A
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254 (ambiguity) WEol 1 &oje} ofw]

1
b 257 gRA R BRX I YTk,

1) http://ko.wikipedia.org/wiki/%EC %88 %98 %ED %95%99_%EC%83%81%EC %88 %98
2) http://www.doopedia.co.kr/doopedia/master/master.do?_method=view&MAS_IDX=101013000700498
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§ AyATAEe] Agsn e v
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Falol B BUEALS ASAL, v o

1. w7

o] dPATFAENA std, wiiHTE
«o]x} | (second-relation) S LwWrdst=  AAA”
(Furinghetti & Paola 1994; Kiichemann, 1981) &=
= “o|x#A 9] F4(second-order function)E E
3= S (Bloedy-Vinner, 1994, 2001; Drijvers,
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oF 71 ofgo] k3| Gl ojakdAe]
2 %d3 %z}ﬂi = TAVIE ot uigt

I

2 Zgsta, Jd o-gshs ¥
2 ?7} obd FA|FQl T2 AAHTh o]
A715 xv TAAW ] ®FE|RTE
S 1 H(solidified) IO 82 oAk Ft} wi)
2, FAE x7F SHUSE g He A
¢ kv TR Agshe slolth olet Zo|, &

713

30

)
o

kel wolde xe] wWoldt ¢33
oz ALY F i, F EAE Aol
I HE WPl dojd F doe AS
. olgk o] 3 AT kel dis)
FHoRE, AL FrollAe] 18" FE,
ojpA L] e ZYmS
2 4 ok oo dial, Sfard(1991)9] &
g3, AP EHHP oA FAl b
HAE PozA L B Adel M= A

i

oo} o] 4
2 FAdEs 2= HH7HH1¢E S

| &S doy|7]d x| Helt)
Bardini, Radford & Sabena(2005)7} wi/jH<4Z
14" e skl
M5 ZrolE 4= it} “olx] AHxA| &
T TdL FAHA JMeHoEA BA
ometa, “IAHE Gk L TA
o=z, o3 w7

BAR B g gs 3ol

X
rO
N

oA

“obs FehAA 2e 1

fo
S
S

o
=
ol 52 ojulshs

ord F Qlﬂri FA3A. =T,
Vinner(2001)= ol AAZH] FFS MaT
Tk -3 A=H S AT s F 7L
A = ARG et EAREAE

olgate] oA YualE FHoE UY

AR

=3ro 2x, XA ofH
¢ 4 ohy FAs4 T

o
=2
R
2
-
X

of 2 “52504-?2}3% T FHoRE 27
I, A, A
= W e, 7E WA=
(Dubinsky & Harel, 1992; Sfard, 1991, 1995; Sfard
& Linchevskii, 1994; Tall, 2013). Sfard(1991)+= <+
sh4 Ahdel Asks WY ¥ A fEe
Z2 3 (operationa) )1 FZEA . F2FHA

(structural) A 2W4le] ek Fasigch ol

o] #F<I-I1>= Sfard(191)7} 71&d 224 /g
W F2A gl gk 8ok BoEth HAte
A 22 AR E Tieste vE 2de
2 <5 JMd-& FH(process)” o2 | A3I=
Holk. ol F34 Mg AN AgRT
= AAAQ Ao =2 7VFEsta, Ao, &x1F
o] . %A

¥ 22L& A
A2 «erd JdS i (object)’ 0 E E
T UE AR FAHR] HAAE HAAZHJ] AE

A&7l EAst= AAQ Fx

w3, 3 Wl ofo]

%@OIE}.
Sfard(1991)= HU3 =5+
F 7 13
oa= %k%%
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<¥ [-1> 223 Mdy 723 7@ (Sfard, 1991, p.33)

! TzE R

Qwel 59 s5bn AAE olw o] A of | Sty AAE vpx AAAL A
R AAAG 39 AR = 2EEc Y JH9 Tz AT

WA g4 dojz mHL2 22 H2E A | A (mental image)e T H
e #t o AP
=) dlctoll A o

23;1 LI | hg w3 owma A B | 231 AdeA st

AAH  HAoA | EFH EANAT FEIelA B | BE A HAGH:, EANDL

ot asAT 289 AL ol golahA @

o5 oo  thah 3. A EH

FrAolga  FAAIT
Sfard(1995)= 78t 7d& AAolHA FAll
tdozMel Hwale] s FA-the] 4
iz Hg2lolebar W gt

Tall(2013)> | o] ths] A= uiet
Ao A Mdoz nlgliA = Al A
227 43P0 sgEciy AFIc
501, 20+63} &2 A g ek
1" ol 2wjata, 6 tsehow, =

AAe BA HAS A3 2348 & Ads

[ =T <
o M o fr
>

B & K
o,
Ir
jhn)
&
rlr
o
)
[ r
i)
o
o
>
Y
in
o
u
o
o

o &
]
&
o
2
2
:<l)i£
ofl
it
o
£l
N
Y
3
A
::l‘
o
o

=6, Gray& Tall(1994)&
A (process) I 7N
(concept)2] ©]FA s ZEAE

_%
(procept)’ 2= A 2F &5 ZoFL.

HA, 2vet S 1shd Fstuga &
Zbel A, golA EYdEHI e
th2iol] tisiA AHED ob[1d o2l &
A SEiveke] A oA Ex7] 58 g ol
AAAL W FX4 JAE R A
= &3 =dH v A

SAEL FAVIEE AET Fa §lo] mI
AoA FoAHa, EAVSE
Ao E TR Bte o'l 7t FolRo
I 7Hgsta wetel] A-3 BAE Estd #
th wets FAE]l Aol tReE EAEE
"] A S (unkown number)2}7] X.TH= ¥ <S3(variable)
2A Zggth o]lF WAL dedge g2

o
f
2
N
o

Ak DHEA A} U AOR =5,
AN RN BT o F Fo] 2/jETh o U
WA FxE B4 B £E YRS W 3

3) Tall(2013)> F7¢3lel s vl 713 fFPo=2 FEIAET, ol PagetZt AA AEH F443), JA-
AAA 43, g3 F4e] EFetEY(platonic) T3S FUHAIZ Aol FHtEY s E
A el A tig AEH FAstE dursiste] nhg&ol AR AdE ¢ e BAEH tidEs g
g3t Zolth Tall2013)2 o] Yl 7HA F43s 7 /HAE AFEEd, & AEH F4sie FHE
Y F438t= dido] 7R Ao tigk F43E o]AE A F/43k(structural abstraction)Z B3 T}
ole} 2], JARAE A F4stet wEAH FAstE didel did d(Ee 2hHERE AAH OtES
MAsstes Aoz o]F &2 3743} (operationl abstraction)2ti &3 T}
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F2 IR 674 B01 SIE WA gmel SR =2k szl ol

FREIER ) A9t 1, B 3 1 T
o, 27} o] 39| Mae 2zt 2 62
bs
Gx1=6 3 6.3
®2—12
6 z 6 Xz
6x3=18

ojn, a=te] S5 phil ol 2 Hol39] Hes

6Xr

olst 2ol 4&41 ol glo] FolR|A e 2% Alolel Wl A A2

AR Wske 7B =W BA, Q4 55 Ol xguo] gle oboltelg sebl
& Syoz ARtk ol BE BANE I W A4 Fely su gE A PEAe A

A & s o HA4E W] HARE 8 A=Ze Aol oflt A7t 5 €
TEE BE FEY JAEE et oY Fod A9 3 Uk Wl Edsives Ae 4
BAA o] FdF MNPFE JHAHE Els o] & F AS Aolth Holo] FaF AL ol W
£ X2t wWEgth S 13dolA da FHo o]FE ol Zeo] ofvzt I HAS AE
WS FE e oy AP d4E & F ole Aolt($+3 3, 1976, AL, p423).
= dolrh ofwl, WgAS sjAsty] fls 1
A 529 7P s @A (@ = () Bruner7} ARE-3F F-29] &ju]= UREHRQL o}o]
L Fofok ata, X2l WA o® WAy ol F 4y Ay JEAEE Zeka, T
= 7BHQ ¥HEL S0 Hdolety 74 2E Fotdthe AL «old A4S Hrh I
gtk olgd Z1EH s durHgl wREe A Ao ¥ 5EL AR odiits
& o]F = ¢ mxYA WA e seEiyyl A Bruner, 1963, p25)= oR|gth EF, Van
= FAA dutH o HeE= FTxo g  Heile(1986)°] 2J3hd, “FxE lgto] o]d n}
=k FHRYA A A8 A= G 4 sl

Tzal= golo] thal Bruner® Van Hiele’}b BEL F IA &l EFohp26). = 725 s

AF3 WS Awrd WA Bruner:= The ohe A AFL SEI 9o ddAA Y&
process of Education; (1963)014 <=8tz Fxo] I e 7IRZAR1 7, e, WA $5< 9
U2 AL o2 Sof MuEgr). n@t}. Sfard(191)= @A Stastell M A7

59} e E9skE Wale FAER FE
of g I He|2RE AMEL otojro]



7F ARE F AS Aolgke 7MY sl A8 E
del gaoz AAEI Yok FASAG.
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2Ueg T & y=q+p8 9 o B5E oo 08 gaiEsss goh
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8, #)=-Le 2% anpat e
z
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TE sjAsfoF s ARl FAsHAl thAsHA
Feta Bagk bk oiAAE & WAlE,
2002; Bloedy-Vinner, 2001; Goldenberg, Lewis &
O’Keefe, 1992; Sfard, 1995; Sfard & Linchevski,
1994). 53], f-2iue} statigolA ez =4
Hi Qe wiREE olFe] st W
T2 e F As oY 7HA ARl Atk d
0)sh 2o wdlA £4
E gaHe AT s, B
S8 Ystel FAH G
STk Aeld wew e
e WEstn glok Bsol, Fol Td=
a7t 74 o), dehze] Wals A
FEe EAVIE as WTFE AHES
zTT_EP(Goldenberg, Lewis & O’Keefe, 1992). &+
TAVNZES T3 A
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4
ataanz w%% 3 e A

o s AR A S v
b gtka —Zr%%b"—, =
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23 oA dojh=Ael tisl AFAh £

a717h Al dofrheAel dalE AR 4
A, AR B4, AR BA Ao} BE @

AA Lol % Atk e Bikeke BAL 6
ARz R ANSGE, o F “FAA

2+ 28l (concurrent  triangulation) 7

o AAARE FA FHst F AR ol
Huwd A 5ol A mARE A5 2ol
Morgan(1998)-> ©]&|&t BlwE FAHoR &
(confirmation), &% 5(disconfirm), 2}
(cross-validation), }-7}(corroboration)®] 21 A F
3 TH(Creswell, 2009, A8, p.254). Creswell

(2009)2 FAIZ 4tzts) ol A Atz T2
AAZ AZ g2 e F ZPE—% HEysAY
Hlwste] ddE AH - o7 233 A8
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A Comparison of Pre-Service Teachers’ and Students’

Understanding of the Concept of Parameters as Means of

Generalization

Jee, Young Myong (Graduate School, Seoul National University)

From the early stages of learning algebra, literal
symbols are used to represent algebraic objects
such as variables and parameters. The concept of
parameters contains both indeterminacy and fixity
resulting in confusion and errors in understanding.
The purpose of this research is to compare the
beginners of algebra and pre-service teachers who
completed secondary mathematics education in
terms of understanding this paradoxical nature of
parameters. We recruited 35 middle school students
in eight grade and 73 pre-service teachers enrolled
in a undergraduate course at one university. Using

them we conducted a survey on the perception of

Yoo, Yun Joo (Seoul National University)

the nature of parameters asking if one considers
parameters suggested in a problem as variables or
constants. We analyzed the collected data using the
mixed method of qualitative and quantitative
approaches. From the analysis results, we identified
several difficulties in understanding of parameters
from both groups. Especially, our statistical analysis
revealed that the proportions of subjects with
limited understanding of the concept of parameters
do not differ much in two groups. This suggests
that learning algebra in secondary mathematics
education does not improve the understanding of

the nature of parameters significantly.

* Key Words : Literal symbol(:ZA}7] &), Variable('H<), Constant(’d<), Parameter("] 7| ), Mixed

method(ZFAT)
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