Bl ERYE . RS
Korean Journal of Psychology . Developmenial
1995, Vol & Na. 1, 107-1189.

AEgPe Ax ofF*

2 & 2
A A}

P wel 25 2 ZHEe § AgesM, 94 Ry Lo THEE: $A4ES FA, &2 £2 YA

gt 28, £ 4 ‘g TR A

FEdlA A o8] =iz AdelrIE ok & AT ML, df

BAFol ST Bl UE o] i@ ol8E AWEAT dAEAA d&ol Fol Hel xE W] FA
waEs 2oe W, €3 ¢ 29 UE Hold dis) Adsw 28 HFHEH Avk. 2 As B olyel d
AYEL §o UEv Yoo LE B} 2S¢ U ok HAES 49 180 UEE ol 3hH 3
ol, Sota Lol A “vre] R Fol BAES 472 FA Rule] #A FolA olsighy] Mok “HEdh”
“og” “BA9 A" Fo8 ABAQY £FA oldsT ol & A YR Y RBY olFe &

@3 27 AR Lg A% Axpgel =9 HNh

H2 ¥ d B¢ AR L 53 A 2
AREL 279 UA weEe] FF F4AHA
(domain —specific) A} 34 (constraints)ol] 2}&] <1
EHx vk FAF (Carey, 19915 Carey &
Spelke, 1994; Keil, 1991; 1991;
Markman, 1992). A &Aold Z+ Fdo] EA
o olgo R 3G 5T ASFE FAM 2 B
o] BAHE AFEN FAE 7ILNEE FE
gtk Aol o8 T8 AR} G
ol 7z 99 ¥r 1 d9d E5¢ 279 ¥
o] BAHM, olg F&o Fo] A&}
1% AEgsA dourE st
1990, Keil, 1991).

Gelman,

(Gelman,

1) % o] =2& ##}7} University of California, Los Angelesell 8 whAlere] 3 Pinfhol A58

2719 g5& Axde ATy EAd A
Z7E 3—4 Al olFY AE/FAE RE ol
(Carey, 1985; Gelman, 1990), 4 7@ (Gelman,
1991; Gelman & Gallistel, 1978), &3/51& 42|
o]l (Smith, Carey, & Wiser, 1985), o] ¥ =
(Au, Dapretto, & Song, 1994; Hebeck &
Markman, 1987) # olua}, f-ole} EHd] &
o|&] (Baillargeon, 1991; Spelke, 1990), & ¢
7 (Marler, 1991) 59} ohdt A5l olsA
AA = Uk

oy ‘A gATE AR e FAAL B
gozuk 2R AL ollrh HEAo] v

= o,

2 %709 #4e dHe FEE ATh

T
e

-107~



Gelman (1991)¢] ]38l wel x7|o] &3
o, obFo 4 Mg TEE Hx & A7) (count-
ing)e] HHEL AAF MY H5& FAL
T EE 204 Mde olsig wal itk

B3] Fote] FopollA= B 279 AT
o8, A A BHE LA FIE ALHoR
5=HE MdEo] dutdeoz AR AF
e “‘HEA” dyvie 4R g A9t
Bk 8, ol2ig Y x7v|ol A AIE
< Wzl g Age] BH AM A7 we
& Mz 4A HsEHA Y= B
(Carey, 1985; Driver & FEasley, 1978; McClos-
key, 1983; Vosniadou & Brewer, 1992).

AA & ol e AT FF A8 =
£ U7 AREH £2 8¢ ¥ o Hox
Bk @a EAShe 78 el diE A
ol “H|#8A"Q Mol Ay, ojlgg “Yu
2] o] & E (intuitive theories)” (McCloskey &
Kargon, 1988)0let= ol & 3ol A& gk %
718) Mg Eol “mapea” B2 “A#AA"olgl=
A didlzg ojAel v (Vosniadou &
Brewer, 1992), o]&o| d@Holn], “o|&"9] §
HE 2T X, £ “GEA"AA o s
Mz oty =97t A&E Urh(diSessa, 1988;
McCloskey, 1983). & QAFdXE, olaig wg
2719 Mgl FF Tl glolx Y4 A
d HYES AHsiaie ARHY Az oF
A7z, FARTE HEHd 240 ULe B
237 98 “H@A” Fo] gz Rz @
t}.

StFECl A% g s 2T de FTH
A oldie 53] gl oko] AdSe s B
ol AdFso] Fr}. oF Fof, R (Watts, 1985),
¥ (Lamstab & Wilkening, 1991), =& (Guns-
tone & White, 1981), & (Erickson, 1980), &%
(McCloskey, 1983)%-2] QAFEo] Utk ojie]

ATEL vy B@sn o A8 Ads
(el, Newtone] H¥)e] cis] gy £ oig
B0l 4 A E= A=A 137] Ft £Y&
BT F el O] ¢ W7 ARE AT
AR HBAHQA olsfol Wt fee HAAFch

B AFoME, “9x"e Mdg tidoz &
Wzke] At usg w2 gy Ee] 25e U
7t BEE BYE L %A oA AT
th

dre v9 2y 3 TgsE g2 Ao
E HoEth 4714 “Ru"s Edol AAde
FRY g walw, ‘AU ojd EMo) xF
o] e BFY 4g TE TE AFA
BAEY “RA"s 2 B4 Fgd wHetm,
AAERA “AF"o Mg F&s oldisial &
e A7t doemg  (Ueno, Arimito, &
Yoshioka, 1991), B-& 3% “"AF” olgh= &9
A “BAYZE AEHAE Foh B dFME
“Hg" A ‘AR ALL-stTh

2 aola 2xel Ndg WY olfE o
b d8e] AFEe] oRAA T8 A (d,
% € ¥ &F e g, dgwse By
F HlaA 27] (vlz9 A% U 38hd))
2 =Ee Agelr] WRolth EE, Uro o]s
of thalA Fney & # ollg) 8 A o}
Fo o127 7tA] Ggg AFEC] Utk

HIde B A olFEY Ux olsld W@
dArgo] Busrt (Kohn, 1993; Singer, 1992,
Song, 1994). Song> “EHe] EA4"cm e
E ol8lE A7aled, 4—549] o}lEEE “BAe
FARAMS Aol Mdg 2a USe HoF
AJrk g Eol, olEEL AEF A2 DEoR
T 7 FAE Y d, F Fo Ry® oy
% AET 2o 2x (F 4FH Ry &
A 2ANE sk

oA 2, 8y A olgEL “dxiE &

i
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ol BEol, YEst FA, ¥-¥ AAE A¥
Al oz FUsA REATY, HFHA FF
oA “BdY BAZM L= E ol Atk
olEL “HE ¢ wudy 4" EL 4 F
o= 27t o] Beol B A7l WEA” 5o B
Hog ol W7 o F&E etk o9
= “wleElg”, “gag” Feol Mdez HAHA
FEdA =g ol#stn AATh

g A olFe A#A 2Ux olsfof hE &7
e g8, 35N 2 ol HE A
o] FAFFo| HlmAH wWol Atk (Piaget &
Inhelder, 1974; Globerson, & Mintz,
1083: Smith, Carey, & Wiser, 1985; Smith, Snir,
Grosslight, 1992). ¢} dT&e d3de FIFH
HEgfA YAME Fxe] o ZHL o]}
47 ¢&e 1o Fr} A8 g, 7 ¢ o
N} Edel Yoz H3E & e B4 %
th 398 BF JaMe FAU Ryt st
¥ Wxr} Wgely] gRolth g A2, &5

Strauss,

gol o] HEe Z4+E A EA &5
g9 BAE g BEFAT 55 & &9

BEAg e 7HEA BA7te] Arll golAA Hrh
melAd, BuE AR D dxe FolAA Ech

Piaget} Inhelder (1974)& 8 Eo] 9o A
HE AN gL WA oF Uxo WHE F
ol gtx] Bl RL WA 27 FHol EY
g 9l7] Eeleln dAdch 2, AT
2o g A olFe "Wx olsfe] U AT
At} 75t AFdEe g J#A ojse o
T daEg FUsid & o, ojgke TE W
gl 7Mesttt 2ok

8 7R heAde we V)6, TEE AME
g “Bage BATZ olfslh= dxd dg
AfA £32 o8yl FuFedel HUL HA
z 4L )z FY B2 U 2x wg of
8 olsfE Wt Aoith HBRE ¥H &

e, Y=F BFEY B4or TFHY Gal
leog] AlWiERE BEAF Uy Ast 2@
dFg naisty FY 2 M Ux& &%
g 4 A HS77AE 2@ A% FU4e B
off chd sidel Wl (Carey, 1991)3F Hn|7
WA, 22l njgate] wd Fol YA

= WA shsAde Uxe HsE ol
g5t Pag EH e HYE § & Uk
Piagets} Inhelder (1974)& FAV} &8t 499
o] WgE v “SYAA”, Abae] 22 (op
eration)o] 7FE87le] & QA ©@AE Uy
don, BX W& Ao A¥g I
aev, PR B35, dzke EFo ¥ ol
(e}, kinetic molecular theory)7} flole FA9
BE3 Bylel YL oY 4 flon wehA
szel WY oY & gtk ole EA 39
o] B Aag] o#iz} ¥ Mg olsfel
e w8 ok AAZ JARE Atolo] ¥l FL
o] ZAsln YAEL ¢ FFHL Avke A}
A2 olo] thaf ¢ FHolx LHAFL A E
A 4A osgx g Ad Fo Ui
{Novick & Nussbaum, 1981; Lee, Eichinger, An-
derson, Berkheimer, & Blakeslee, 19590).

B AFME 2xe AdE Yoz ols
e e gobrtth FAAcRE E&ol Fot
A Eol HE HHAM dojue Uxo HHE

ety gA olsistn AeA goruma
Stk =3 GRNEL T wKE olHt
7l 9% TetE AAEE AT YsTHE Lot

H7] 98, RE B opUsh, 33, BAe Wl
YANE dsT 1 o4& YBHER R
.

iy 8 "3

oAl 2addHa AA AP EYol W
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(UCLA)Sl A8 Folo Ha4 HEg +7#
ety 120e] & A7l FAEAT ol 3
634 o3 AR g AFHL AUL(FAY &
£ Add), 409 ARA AR (AE, A8, o
£4)& ATy YUt YHA 179 o}y
3¢ A9t ¥ FHHT. olg F 1073
o] ZFUIAN B NE§ £7Won, §
o Jge zz 821, 95| 738 Ho| U
. 9§ AYE E FYFo| TEHTAA
HolE H}&g 1 HE o4 7k

ME2b @Al RFERYESE Yo o =
AHE B8 FAMAY g8 AU HAA
YR, ‘98T 'Y 2REos FAHY Q)
Aok ‘DERPAME, G el & L] 28
A AN, ‘GE3 & FREAME, F ol &9
B4 In 3 B 8ol o e 1Yol A
ST 22y F2e) F4 dg9 Lol
€ el AA AeAe B9 A 284 AN
. BYES Aol Jold go| E wo R4,
739, 2x9] ®igle] ois) oA 1 ol FE
HEE A SAH(RE 1).

‘e B9 REJME FLE ARE 3
oA, ‘d& B9 A dE AL B
d&e FAE @A misicr fithe Aol ¥
o a8, 23] A, § REAM F7d 24}
1A e Mgoel Eskch ‘d8'e Wy AR
o deixde, €& 5& 4 1 BRI} Foe
e A& Yook gtk 28y ‘gL B9 A
Fole dfol 5& W 2yl FolEre MY
¥ ol = xR FoEe AE golopt
Aok 3 47 B9 Ur ol 3, I
o] ol & w d&9 Ry 0%E E Yoz
7ol firke AMEE dolor HTHEY A
$h.

6039 YR

AR, oA 608L ‘d&3 Bl @
AEE 9A AAPZATE 7 FGAA QPollA, ¥
T, #4, 2= & €A AU,
T BAEcl Uxd Wiy tEgy o, ¥og
FAE 2387] QA 7] Aol

A% 9 =9

B d7oME dfol B2 ¥y do Ux
o W¥stg Y] B F£FA ol st
AE7HE gotrith £, o] ©f dojue B
o gl FAle BEA d@ Ao YeAE
AESAT 2 2oE BY, sHAE B U
AEol Bl ¥ B Uxrl BohE AE €4
8 95 SYEL FAU ade 2EEg
€ A 27t goldt:e A& ¢A ZHh
Y oY F kA AMdE ok ASdE,
e e B F& A Be FeE
Wk 2 GAES 2358 F&W B9 Uk
Z2YAY €80 ¥ 2ok 2957} rhan oigy
o}.

‘BE'E 9A AN Aee ‘g e d
A ANG B &Mol tE Zn) gong,
23 FNAHE o T 7k A &M E Tt
of E4SATE ), AL & o F A Y
Folx RAS} dxe] AR 47 Ao BE
o Bxe] ¥zt g o8l st
vla] §3 dES 47 o9} 2o Ao U
olglE dotrrA ATk wekd, Ak B4
T YEEAANN FA, B3, dx AR g
HPAAES] g 247 AAsL, A FE BF
of g %g F¥EL AANAL ge, UL
o £’ BEAelM R AR U uge A
Alsta, wp{to 2, ‘Y EA L ‘dert B9
A tE g 4 FxE Ry
2Eo 9% Pty 71 FLEA geors
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Z%e 4 AR ©¥ PR Fo 72U
o},

4 BE AUY FA BE diF HAPAT
{Protinsky & Hughston, 1980; Hobbs, 1975)]
Aol A, del B8E (7% €5
o] B2 ¥ty u, FAE WA e 3
e 2t ($+A4F <4, Binomial test, p
< 01). FA g Uiy FHgES 7y, ¢
o} g FugEEch BUch

ARkgA] B4EL F2 ¥ (invariance) ]
A& AMEES, “obiAxE HEtdR Aol §l
oA, F7Hequivalence)o] HelE AHg-dlo]
“Eol kel ¥ Tt AUE WE
ol & Mtk old H&, FAC HEHrt
I gd SYES ‘B 1A FErt 44 A
B woh 537] gjfo] gl o FH" T o
Gk olAE &2 e Age] gt FA
wagche ARH e &3 nA7E 4H =
e 712 watg o 9ys] vebdt (Savy &
Stachel, 1985; Boujaoude, 1991). ol= &3¢ A
e Asle] did 2R olsle] doot oo
AR Yol A AME & A olFe FH
o} opA7lA| R “BAT g olsfrt A ZHF ol
2gAQ & Fgslo] AL (Smith, Carey,
& Wiser, 1985)8 At

suje| H3l Ry Wstd] Wi FHY ATE
(Piaget & Inhelder, 1974; Lee et al, 1990)2 3
2 ol% &2 F34 HYPAdA LA 53 A
& 2oF3n o Wste olfE dusA Wt
oloff s, ¥ dFoMe HEYER stdg F
I W5 AAE JAst 2L ol /& HFsHA st
Aok SAEL 67%7F d&ol =oiM ol
o REsl FolEtiy e U (+AF
2 o]4}, Binomial test, p < .01). 28j1} Lee,

Eichinger, Anderson, Berkheimer, & DBlakeslee
(1990)0] B o @ uie} Fol, Q&S ¥y ¥}
of ¥ d¥e <dA, viAA 4F (microscopic
level)e] dwol7iRch= WA, AMY FF
(macroscopic level)2] 710}t
Hqureg F AAUE 39%7 ©G&d] “d&ol
B 2 o B8 FUe AAsy] wEe"egn
de1t go Fy AolE YUk EH €&
9] Ux ol Ryl AolE HBE Y=
NS Aol 17% #FsiAct (of: “HA
ele] HOe 1Al 4] HORY W=7t 7]
g 2of”). 4A E= BA FEolAM B3 ¥y
& 438 fEAs U gt ol 434
golH f4A AzEHes 3 429 Fy ¥}
A dxbe dukd EAse w2 28 7t
He o By} AAEHE FRo|y] Eog 2
ok uwels HYEe] Jake] FoE ¥ W
g d3ssE de e, 80l EE @ g B
o7t F7gttn 9 @& Atk 2 olfEE
“go] Bt #asr] g’ £ “dioE
HO7F o o] Eoi7l U7l wW&el” 2z dd
Hd o Ry wWaEs A& T A
HE 2 Brdc 22 AAe] 2o st E2 §
o] fro] Wty Qs A Apae oojrt
{Brook, Briggs, & Driver, 1984; Lee et -al, 1990).
dgo] B2 Wislex 1 Fus FY¥ A
olgtx tigd A= AA 15% Atk ol
Zo] d8E “BI"E "] AAI}I UE F
7 olghe atE Holg olsdlrInYg
9 = ‘gygrog ol#stdch
ARGl “By (volume)"& “Z7] (size)”
Ei= “9 (amount)”o. 2 T &3ln §lvl w &
Bujo] ata Aoyt olgr EFFHY A
Ao 2 Helch

. dEo] B FAEL Fgol Hopd €]
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¥ o Izl ofFA ¥Hsie HE AR}AT:
AEY sAE E&7 &9 UE Wsbo] iy
g4gol o8ty AerHE EnA ¥ Fel
o a2y 48 GHEL o] AEE 489 ¢
T FHAT FRHE Ao FR HYsU
g olg< FAEHNA ALEHUt

LTEHE AP BAYHANE €& (3
ARA) ] ANA Rt Wl FHE o AT
g, 89 Uxr 489 2 2 9 age A
olt}. vhite] T, FUT Ko &7 Fgol
FolRAHd, & & o B2 Bayt 89 sith

2E dEE dEe Aojol dig dEog A
e o#fizty @ AYPAE BT 89goNe
o, o] &9 33%% 297 vto] HHE HA ol
SA5Fe] whgolddrh T olgo URES
9 dxvt €€ Brh & olfof ois dgs
A RYD ©x e Tl €89 Ux w2
Eoe AT YIRAG (o, €L drE
g 2o AP). EEAE 23 gy Rys
2AS #AE A3t e Aolg HHIA
% (o, ‘e FF FHE o|Fojx g,
d&e Rye B9 Furg ag”).

a8 GYES] 48%9 43%e dge Ux
7 B9 2% 2vh o 3ty &Y 98 A
OlEL F2 ‘Al uAUE wesix] g}’
AU “ &AM EAEL 92 &M HU o
Af2e] FHolL Q7| WEA"Hn 2 o) RE
ARt A B g dunte vhes
2 FHo ti3td F& Bk EF &of EAE]
o el Eof Utk ¢l HEE dgol 1A
ol7] Wil 4 v “wwsiA” wolyw ulel
A WS F2o M E BEatge] o wwsly
2E oky Az y ueld dge B}
o svtn #ed Zsich d3e A7 (Brook,
Briggs, & Driver, 1984; Lee et al, 1990)d| X =
BAg0] g WEE WY BT A9

¥ge AR AolAFEe A7 VP oF
9, A7 9& Lol A AY vl F4
¥ o, $BEL dA AAVE BASHAY 48
g YzEuch §E A olFER Wy,
‘G FoR UYEE oHT UL HAF
e MY AFE (Smith, Carey, Wiser, 1985;
Song, 1994}t = YA =]l Zatolh

W 19%8 FAYEL LA B2 ¥
Wl E73tn dxe HstElx] devn §
Y Be 3Gl olge UREL “Ed &S
Y EFolnR” Uxe 2oy @it ol
UEE 2 g4 EHoe olfjstd Y 3
& L7t g3 sk olEvle] mBo A#AH
At g7t A EAdAMNE YElEE 24F
t}. Smith, Snir,2} Grosslight (1992)e] <o A
 LFHRAUET BEE oMY B EMoE
olsf 3t U ch

2988, 2,F35%x AlE A% AMTE B
8 Rz el tisf oln] vl Hol gl o
JAEE L7 9 UL oo ohs) HE3t
A gx YA Rtk fLo] FHF AT
ol B M8 BW, 67%2) YYEC] olfdx Y
EE ‘99 Ry Aoz yHsrir “o
uEgre A=, daee] A, £ 74 BHE
o B4 For AFHA FFoA ol
© %tk B9 HEv7 €89 ¥UE By an
e g €3 Y ZE, AU RE B
ATz FEoM dHstA Zigen, dRy
o] go] 2l FUE AAE A& ANYE =
Atk o] BAE o M3 thFo] By Y, &
9, A, dxo A AFo g FPE wkg
FEH 280 2 AFo d& AFE olRE
AH Rz gk

RiI-2H -2l HE RY. 7 45y ®

¥, 74, 2z FEo U@ g F¥g Ay
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B3kt A4e A ge] Yz FE ¥ d
2, Fyjote] FAE AFHAY FAE olof
718 A gk 53%2] uhg F¥E Yr=rt FAS o
#Foti Fujol vkl ok Yxe] T4 YA
3 vk ‘€87 QoM $ALE ol
2 Yebg Bhg {¥3) ojd “AR"HE iy
71 A8 b A AFSEAYE EdHE]
X 1o A Ao} Sk

“QE"EYdA Ry, 7A, 2xo A 2E &
ol Ugd Ao F e 65Uk 21 F
269 o] dgol wold o] HYE, Fiv fFad
X, FAE 43, ¥ 7T ke
F8& B2ch olFol /M RIvEA AAE of
2E B9 489 Pxo Holg AYHo=R
Fake A7 b OHAHEIANA E/¢
A o; “dge Rt "xrl Pob

i

uhe o 2y, BEAge] HAGH =EEH7Ee
oln] AR A&¥ o Ao Ui AXE 2
gz e Esivh £ njAHAd 2, &2
ojgate] EEolvt 1E e AgjERA €x9
Aolg ddlie AET Ad Uk

2x AR AYE & Afdx BRI, B
Askel A g Agel N A7} w2}
Az 9x g0 o5g 3 SqAES 73%7 F
me} FAY AFde FEE & g EIUTH
%, @80l Hotx o] 4 W, Ry Fo
FAE a2 2EYE ol A& Yt
12x7F F/htchn g @A R &
1M 2 vhe} gol, oleldt B{e JUYES
ZFg2 “3A 2r; dAe et Wl s dut
B¢ EY 989 A # B HEIAHRE
1ol “mA/AA" 4 /¥). EBe “EEE
FalA] Feo"n d9Hs FPELE S
g BA REE B3y WEE BEHC
HIAFHE 1904 “ds gle” 48 #3).

s
1,

B B

R

3 FAd &3 GYES U=E 39 B
oz olf e “BET &L FUW M=
2" des FYsicdn SEdd

¥ 1 TEER E@H90M RASE OlM22 HEHS

e 7
g 8% s U dig
(B —2A -A=E) ch
-4 -%x 8 A/ A
Ar-Fd-%Y 10 W3 g9F
AAh—-Fd -5 26 /2%
Ba-Fd-F4a 12 LA/ A
Aa-AAh-7A 9 ?
% 65

aoFstd, g Lxd dF dEE 1F
o} BA, 2 g wgd dAZ YA 5A
@gtom, ol YAEol F FAL #A
A 2xg olfsivint E&3 89 @i
“dw g “ggy” o8 olfjsla EE B
o E ok

B2 M2 gl B el & E7A Fo
FUTa sah €80l o 51 Folx 22
B2 dxA geth ol dEol & W 2 &
o A2 REeEe go] Q7|7 wEelrh “¥
£ B” 999 Ry HEL ojHT €9 A
o] tgt ols]E Yol At AT YAB G
A e g o 2 AYs] B3E @4elR
gh, nF A ETe] Abd ZAIM MY B E
of ol A Fo]UrHGelman, Meck, Lomo,
Meck, & Fritz, 1993).

dATHE 19%9 HET] Fo S ¥
37 91 FHeoletn BeEg wetvlch 28, A
B3lA A9 Y-S 488 F4L sux ¢l

Atk oREe 4se 250 ‘Y8 Il
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M 3m QRO ¢ WA, “BF 4L BY
& Ao TUE A GEojekn P
HENT &, oJ§L Lol HolM ol € o
2 237 Bgg Roldn BE 4Ager, A
ot “de B'e A% Yeel YR B
A2 ® Y= A2 nA Wtk B, ol
of e v Y& I Agol Foby 47
9 Buy 21, o8] $7 f= ged o
2ol © Ut A& DU, 1EL “Fe7t
SN T gfolor Bk wabM “Felo]
WE7 YT AEE TP 19%9) SHAEE A
4e A9 e A8 osEy AN RHH

SWE) 36% A4 B doe 2yr 54
Joa AZPort olge d&e Y¥s +w
Az Yo Aoe B naskd F971 g
A¢ ARk npA o, 38%s] SPFO &
A7k Ug Re AAW 2 olfE, “Ygol
%g © 2ysl FEV] GEd"Qk ALY,
ol® Uwrel WWEE Eyol Walet FAo A
99 dig olsstn AX RaRemz, Hol
% B3jo WsE TP AAA o tiAu
deol e T YU 2ot o Agd AR
o UniA 7%¢] $Hge 9o} 4 BEE BEs}
o8& “71E"e] whgolgrh.

HHE EXE. & dTolMe q4ENA ¥9, 7
A, dxo] e FEol “dF"I &I £
F I A ¥y =% F A FoR
ok 53 Aol diF oige F FdA 27
Agk, FA g Bxo tiE g2 FLIHA $Y
& AR g FHE dige] F FoM
AstertE B%E o, SHES] 92%9t 89%7}
%z BAst 2x AR $U PHoz g
SR 73 A disMT 2/39] BPE]
Y oz &g ol HPEY WHEo)

Ao oh]glge welzch

Stme MEO "RTEHE YA g WA A
F EL o A AFg ‘T 2F ' ‘b
T AFe R YNt 38 HF63H)de F
St A= AFo] LRHUT, viFY ABF
(40%)oll& AlE e, AR, o AF GAEol
FEEAC UolA] #PEATH)S HFE HA
B2 SAAY, AFE FA R Aok
A).

Z oM Ax AR FEE ¢ & 5=
et BF 273, vise AF 109, v 3ol
th. AF ¥ ¥ 4 Uxe FRY HEe T
g FE FAFEd THIAT (F(2) = 5.
70, p = 057). “9§” YA Fu,7A, 2=
o A HE ER HEE ¥ 21HY ¥4 F
1692 28 A, 932 YA A%, 2342 7
AFolUrh 7] A5 HA A {FoAd AT
Ztol7b gtk ol & AERAZ} HAS FH
T A A2 e =Eo FF A8 A o))y
Bt &, F%m 7 At S v]2AH
I YL HoETh

ol e AiE FHdY BY, F LFYYL
ez & A3 AFE (Hewson, 1986; Smith,
Carey, & Wiser, 1985; Strauss, Globerson, &
Mintz, 1983)ofl 4] ¥}3] 7l vie}l o], th4=o] ¥t
BEE A3 FENA L9 Edg olsfstn
AA Rt 58tk FAEL ggol E2 W
T do) Fust FA W] ] YA &
I AA REATE FAel Ruel wWsle] s
AEE & Afox 25 AR AYE &A B
Atk g5 FAES YEE Rust FA A}
ole] AR wHastxn Qv B o8y “dw
3, “gad” o Hrl FARBAQJ FFAM B
ZE olsidtn AT olet e HABAHA F£&
o] dxeo] olsl= 45 A2l olFolAAE E}
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<HE 1>. EE-8 d2X

Suppose we have a big ice cube in a glass and

we wait until all the ice melts into water.

1. When the ice melts, will the level of water in
the glass change of stay the same as the level of

ice?

2. Why?

3. If the level changes, will it go up or down?

4. Will the weight of the whole glass (i.e., glass
+ ice) change or stay the same after the ice

melts?

5. Why?

6. If the weight changes, will it increase or de

crease?

7. When the ice melts, does the density of ice
change or stay the same?

8. Why?

9. If density changes, will it increase or decrease?

Suppose we have a glass filled with water and

ice and we wait all the ice melts into water.

1. When the ice melts, will the level of water in
the glass change or stay the same?

2. Why?

3. If the level of water changes, will it go up or

down?

4, Will the weight of the whole glass (i.e., glass
+ ice+water) change or stay the same after

thecenelts?

5. Why?

6. If the weight changes, will it increase or de-

crease?

7. When the ice melts, does the density of ice
change or stay the same?

8. Why?

9. If density changes, will it increase or decrease?

Science classes taken
High school

College
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College students’ Understanding of Density

You Kyung Chang—Song

Density is defined as mass over volume and determined by mass or number of molecules per unit
volume. However, density is also easily understood as “weight of substance.” This study examined col-
lege students” understanding of density, especially the density changes from ice to water, Students
were asked to predict weight, volume, and density changes when ice melts into water. The results
showed that a majority of the students did not understand that the density of water is higher than
that of the ice. Also, their explanations revealed that students understood density at the intuitive level
as “solidness”, “crowdedness”, or “weight of substance.” The developmental origin of the intuitive un-

derstanding of density was discussed and implications for science education was also mentioned.
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