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ABSTRACT. The pupose of this studv was to investigate students’ views on the scientific model and to compare their
views bv grade, gender, and achievement. Relationships between students’ views on the scientific model and epis-
temological beliefs were also investigated. Participants were 137 8th- and 112 1lth-graders in Seoul. The results indi-
cated that the students’ views on the scientific model, on the whole, were adequate except the items conceming the
‘models as exact replicas’. Male students or high-achieving students had more adequate views on the scientific model
than female students or low-achieving students. However, there was no significant ditference between 8th- and 11th-
graders. In correlation analysis, students with mappropriate views on the scientific model were found to have traditional
epistemological beliefs.

Kevwords: Scientitic Model, Epistemological Beliets, Nature of Science

M = 234E A8 27 B 2R AMgalel P

o)) o] Rl Aol e e} HdL A

shepe mele Sers] ARgel Al A w Asisled TAHOE B W, 44 BY
o2 Ssta o} DG WAl A T3 Ak 4 2 9k AT |8 oJelT £E & sleke &9
QoM e FANCE DAY 2 9E VAR A ol e} Ea e Sl M 2RL oy W
HAQ o) B dAshe AW 72, 4Eel 85 el A3 5§ 7hseb shn, @] 712 4
2 BB FOT HYL YUV AL B}, B Aol Y FRHL ATY 4 AT Apeder
ool BT gl AERe] A o 2ES oSy 2as] s 715 A stk 4
4y A S e Ao VS BN Lo £3p) AN 2] 2 AT olsale 2

-638—



_1'].:5‘]—11 n'l:-lloﬂ gl 2

o] aro)chs e Fo] o] He) u2A)
% AN AT ek o) sl 7152 o)s
I Ahgahe o AR &2 248 7 °I7 GEet. 2
2t Zelo] Folg B3] S8 Al 2] 4]
ﬁH‘—% gkl oje} HP’E” T UAEAL cH e 2t
«I%H A2} 747 2ol 44 4 A=) Fol o)
$2) e sl o8t 7o) el 3l o
:}. ) SR Tl A 4 EE2 ooie) 1
2A317] 219 Aok U] o) Foi AT e 1
A} Flel A Hete) Eael gk Q7o =
Wel B3 sqe] dig 2s)7t 2EA o sy
2 wolch
w3, 2 HaA ofolriois] mete] Faw o
#hg 37 uH—M 2L o] 4 el ”Pﬂﬁ of
ool 7t wHEel Al Aol it st QA
- ?&«M ok e A5t A4 A < om
£ e} Bebd choluielrt wEel AT e
A olshE JAEA f«ua“olan s, ool
g2 SHEES] AL e Aokl gL oA
;;-]__ 01-3121 o]l;:]_l = -a-]—&H.Ec] x]M.& /‘I"f—:l_o] 1:].
ot APAL QS e shel A A AL
- 9l Z—Li 7)ate T ¢ A, kel A4l7k
AHel Sl el AFAFT s g
% ie—%— 71 gol7] bA Heh
afebd 2 QFol M Se)uhe Fehish meaty
& U4 ety mdo] g We)E Eabln,
3,4, A e Th2 2ol 2 vl Talet w3 QA E
q Al 3} 2ol A Bk 75l Abe) o A = 2 Absted

>

. de
3

L
D

ST

AT Chas W FRE 2 FT RS HeAel &
gk Fek 2ehme) 2shd 1370 68, 4 69)
s mgakm 28hd 112904 63, ol 40)e]%ieh, A%
Sgel R A AA9TE) FAR viE, 05
ESYEERBLE-SE S LY S | U
274200 AH AR, A Azl 22 o)
@ As) AALE F 0A A7l Q48R 0 B4
F A B ANY A Fekm oshde 7
R mEAR718) 1, 280 HH &, TR 2shd e

et

2004, 100, 48 No. 6

-arsebles] s 639

HAL EF. 2] g 5] A S 241317
2 & Treagust 5] 718k SUMS(Students’ Understanding
of Models in Science)d] &g A&y SUMSE
Zel 9] vekd(Models as multiple representations), =
®o) A zjAdModels as exact replicas), 2¥ £F2M
4] ®el(Models as explanatory tools), 222 #&4
(The uses of scientific models), 22 2] 2F%143(The changing
nature of models) 52 5717 WP FA¥e] gle
o, Wi B e 247 8,85, 3, ViR F 27
golv}, Zh Faht s A E A T35 g)
v, 8l w8 AE7} 3o A W] AP 74}
TEe] BARIRA} 3t AL A QR 5
o s <t el EES P et =g A AR
R HEE B Fo) dAFe| ofsEl7)o HAE
A elB 7] fl&] FEka 25k g 30¢493E
722 oy dF(pilot study)Z Al A)eke] zF Edho|
3t ola] o -5 AR A 73"]'3]—4 WA A=
(Cronbach’s ay= 570 edd 9] «=xoh 2 22}k 68 76,
32,34, 6322 270 99 9) 43 =7} wked, A4
3] A =EE sd4dch afel o) F g A
s Algte] 2w, 2 A2 §4 FAele A4
At Algakgdvh

A2 g ZAlell= Schommerd] A4 EH
A AAA S AR dHEA U AR
st o o) F-22] ol &2 st T rE
A3 glote e -Xl’il . 3 Aol 712
Fa g AR °]%Hf’} 7 o stezte 2 E
Wolgelof e T3 A4, ety Alse |

& geve Q’:—l'} A2, kg FR-she 5
2 glanbe Zelete AdAAQ ), A @23
= - FEEL AYS o B ofsfghe
whE ghge] 571 Yol eis 12709] B9l <39
2.2 FAse] gl FARE F 3FFLE 4 F
g et 2AE Hxg P4 glen], F7)t
FE48 AAEG Q2 AdS ehieh AR
2] )" A2 =(Cronbach’s ¢y 73°)3dt} o] ZHA}
2= o|m| A d7toM ApgEQleng ov 7
Al A aka] ok o) HHAL e s
AE7E 29l Al A FE sk

By iy sl w3} ahg 5o Asel AN 2F
Aol gk s 25 Ay 2R gebel 14,
2] ghebell 24, RFe|thell 34, ‘v 4



640 AT -

A, vl 2o s8-8 widsled AP 2
o] AW gt Fg2 A ekt ddE A
ol slgslez oz APWG. A5 157]Y
et AR E REPE Hgdsted A - shel2 A
TEE TE F E A BAHE 9 71E
2 A7sleicl shd A A2 4o ulz} 2R o)
g o)&) 2| Aol & 2iFo 2 HAF &, UA
st M B4EE A8 AL elgEe AER

A28l Eslma s Aol Aol whEv}, FAHA
HhEE gl o m g (el th 3t Al Z=.932, p=330. %
#8214 2=1231, p=097. %5 A 2=1.189,
p=118. 245t #)4]: 7=1020, p=249; AH A %
7=1242, p=092; -2 8% Z=1.060, p=211) Ze]|

ek 7)ol 1422 g ke At AAE

o B3 A2 BEAG

Pearson

A o =9

ers melol chHet sHYEe) s
A 2 A 4 ERY AT 52

3459 3
S5k 7 2992 s EA go1ye 29
YTHyE T8 o A2 E, WEolrk3yk
24z, achaysl o)t agcks g Selse
Ao T AEE EARSIG

S| ey 0 thet 2. % o el oa
S wae oshtehe B Adel A o
A5 Aoz YR AdE AT 9l
shie) shet 942 k] 9 o4 b2 2UE
o] A8 5 AUrke BHMRIF Asted 83069] 8
5] FNAD, U ol 44T Hole] H

2 2SN Ee BRHMRAE Aslshx
ey *4":’]‘)’ o) 4] 8ty Fo] AehA Rsfoll S
S 2, B2 SYSe] st G4 4Ya]
SRR 71z1 woo) Ah4Y 4 glen], 22 By
2 BHHE o9 ) BNoE 4NY 5 U2
Azksigld. ofsh e A ok 2R Abgel
% RN G2 22 ASE fusld S
o) 2R} LN SHell o YEF S4b7] e
o A2z ¥ 5 4leh afehd 38} ool Siopg
W =9 - Abge] Belo) BrEolal o]t} 2

Qt!E]_

eis] - vy

o) Azt e wae) 2AHel 4ol s & &
gl 7FE x.]]:ﬂ_al F7 g}

2glo] Aol ek 23, =) AAgel o
5] 942 deisel Aalseie Alsh Waldt
Z sy wle) A el w)S ATl er %
ot QYA THERS, ER/I0, ER/11). A 7]
7].79- ;\'-1% _\,1313. - Kc—l]ﬂ. ;g Z:[[ »\Lo] .%'_oq o] i}

Biro) ojul g E R FeHER/S) = 2 o
A2 Aol 23} st EL Tu%ell S T
g AL 25 S W ZAE ATl
A Zele) Azfad of ool 3} YA A lert’]
49~75% 232} v|awst feviet YE

A& A7) o A2 AL 2 st ol 4’3}3
o2 7} APPSR o= FEo|eh Ausle]
A5 Ao BAlEelz 74P 7o ¥ely
8y melel Ag) s Fo] Yz YA e o
4 A Zela g o5 Al 2t &
AEol LA AFoll M A= Aot A FES}
22 22 AA WAL FAA| T YA B
Hah7) wlgoll )¢ old HHEEo) A el gl
g5 Aol FaE rlRd Ao By 23
vt 4“!»71 TR AL Zge] ¢HAA] ek ot
o A&l RhEe)Z s A7 B, ow o it T—H
o yue }um ohd fafel Y AL 27
o whebd Bt fodold HEH v L EspEo e
8] A 24 A gy sk 2ds) 3
A =) sfe) g AFehe Aol ALY Aol

2 T2 R g Hal. st S 2
=724 229 75l sl A elsishn g9,
SAEL ZHlo] AAHRLT ofd HET EHHT
ETNT) e AL dusted F$IHET/ 9}1
SuEled, Rle] A3} IS o] E =2 4
T AR Ao v 53] 2o Jrfi}' kil
ol e 3} o|m| A& v Feoll W& + UER F
eobe SIHET/I8)2] AthA s v &2 2% of
et A =rEAe] 2eld Hg 25 34
2] A= ch2 ol W) zhe] Ul A frAb
ah. ek el AL2g AdHeR “é”i}ﬁl—
], o]2ig} mwl2] A|ZHE FHE A Fe] ofs
I e 7, o= A g5 ek Ag °d7é
z‘ﬂ- S QEE T Hog x-ﬂo}-%c}.l

Do R0l thek 243, 212 F-&3 chs)

1—.

I‘-f[I'l —|o

Jonrnal of the Korean Chewical Society



s meol g 3 - mgEbEel ) 641

Table 1. Results of students’ understanding of models

Factor’ %
Ttem Item Mean . .
Number (SD) Disagree” Natsure Agree’
MR/l Many models may be used to express teatures of a science phenamenon by 4.00 (0.66) 2 15 83
showing ditYerent perspectives to view an object.
MR:2  Many models represent ditferent versions of the phenomenon. 3.52(0.85) 12 33 56
MR:3  Models can show the relationship ot ideas clearly. 3.33(0.90) 16 40 34
MR:4  Many models are used to show how it depends on individual's different ~ 3.67 (0.94) 12 26 62
ideas on what things look like or how they work.
MR:5  Many models may be used to show ditferent sides or shapes of an object.  3.78 (0.75) G 25 69
MR:6  Many models show ditterent parts of an object or show the abjects differently.  3.74 (0.76) 4 32 64
MR:7  Many models show how ditterent information is used. 3.63(078) G 35 59
MR8 A model has what 15 needed to show or explain a seientific phenomenon.  3.76 (0.80) 3 26 69
ER®Y A model should be an exact rephica. 2.63(1.13) 43 29 25
ER/10 A model needs to be close to the real thing, 2.35(0.98) & 22 14
ER/1 A model needs to be close to the real thing by being very exact. so nobody 2.58 (1.08) 53 25 22
can chsprove t,
ER/12 Evervthing about a model should be able to tell what it represents. 2.69 (0.98) 43 36 20
ER/13 A model needs to be close to the real thing by being very exact in every way 2.29 (1.09) 6d 19 17

except for size.
ER/14 A model needs to be close to the real thing by giving the correct informa-  2.43 (1.00) 56 30 14
tion and showing what the object thing looks like.

ER/15 A model shows what the real thing does and what it looks like. 2.12(0.89) 71 22 7
ER/16 Models show a smaller scale size of something. 304114 33 28 39
ET:17 Models are used to physically or visually represent something. 3.87(0.78) 6 20 74
ET:18 Models help create a picture in your mind of the scientific happening. 4.00(0.83) 6 12 82
ET:19 Models are used to explain scientitic phenomena. 3.61 (0.90) 11 27 62
ET:20 Models are used to show an idea. 3.34(1.00) 21 33 46
ET:21 A model can be a diagram or a picture. a map. graph or a phota. 3.57(1.08) 17 24 39
USM:22 Models are used to help tonnulate ideas and theories about scientitic events, ~ 3.70 (0.95) 10 25 64
USM:23 Models are used to show how they are used in scientific investigations. 3.38(0.83) 13 42 45
USM:24 Models are used to make and test predictions about a scientific event. 3.53(0.90) 13 31 56
CNM:25 A model can change it new theories or evidence prove otherwise. 3.76(0.93) 10 24 67
CNM:26 A model can change if there are new findings. 3.91 (0.85) 6 20 73
CNM:27 A model can change if there are changes in data or behief. 3.65(0.93) 12 26 62

"MR {Models as multiple representations). ER (Models as exact replicas). ET(Models as explanatary taols). USM (The uses of
scientific models), CNM (The changing nature of models).

*Disagree = Strongly Disagree and Disagree

‘Agree = Stronglv Agree and Agree
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Table 2. Students’ understanding of models by grade. gender.
and achievement level

Mean (SD) t p
Grade
8th graders (n=137) 3.32(.30) -43 633
11th graders (n=112) 3.34(.28)
Gender
Male (n=131) 337(28) 248 0l14°

Female (n=118)
Achievement level

High (n=136)

Low (n=113)
p0S5, Tp 0l

3.28(29)

3.38(28) 280 006
327(29)
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Table 3. Correlation between views on the model and epistemological beliefs

Simple knowledge  Ommiscient authonty  Certain knowledge  Innate abilin: Quuck leaming
Views on the model =207 - 1747 =235 -181° =207
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