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ABSTRACT

The effect of self-directed scientific research activities on middle and
high schoolers’ meta-cognition, nature of science and perception about
scientists

Ko Yong-Chul

This study, through pre-to—post comparison, attempted to find out the
effect of self-directed scientific research activities by team on schoolers’
meta-recognition, nature of science and perception about scientists after they
were instructed to develop and further those activities.

The study investigated what effects self-directed scientific research
activities would have on schoolers’ meta—cognition. First, the pre-to—post test
of all schoolers resulted in a statistically significant difference. Second, the
same test of planning ability for meta—cognition did not result in a significant
difference and thus it is thought that self-directed scientific research activities
have no effect on the change of planning ability. Third, a significant
difference between before and after the activities appeared in monitoring
ability and thus it is thought that self-directed scientific research activities
have a positive effect on the change of monitoring abilities. When middle and
high schoolers, as well male and female schoolers, classified, middle schoolers
and female schoolers showed a significant difference, but the rest of groups
not.

The study also investigated the nature of science by VOSTS questionnaire
and conducted y®? analysis to find out what effects self-directed scientific
research activities have on the understanding of the nature. Among
sub-factors concerning the nature of science, the score of a pre-test turned
out from highest to lowest as follows: theoretical hypothesis, verification of

scientific inference, scientific decision-making, scientific method, temporality of

- viii -



scientific knowledge, theory-dependency of observation, social construction of
scientific theory, epistemological status of scientific knowledge, and scientific
prediction; and the score of a post-test turned out from highest to lowest as
follows: theoretical hypothesis, scientific decision-making, verification of
scientific inference, temporality of scientific knowledge, scientific method,
theory—-dependency of observation, social construction of scientific theory,
epistemological status of scientific knowledge, and scientific prediction. In the
degrees of pre-to-post change, epistemological status of scientific knowledge
increased by the greatest deal, followed by temporality of scientific
knowledge, theoretical hypothesis, and scientific decision-making in order. In
a while, verification of scientific inference was not changed between before
and after the activities; and even reduction was found in scientific prediction
and social construction of scientific theory.

Furthermore, the study investigated schoolers’ perception about scientists by
multiple-choice questionnaire and Draw-A-Scientist Test Checklist(DAST-C).
In the result of multiple-choice questionnaire, first, a pre-test resulted in
positive perception about scientists in 11 questions among 12 questions, but a
post-test did in all questions. Among total 12 questions, 7 questions including
“scientists concern about others,” “scientists respect others’ opinion,”
“scientists are funny,” “scientists have a sense of art,” “scientists respect
human-beings,” “scientists have a sense of responsibility,” and “scientists
have religion,” appeared statistically significant, and thus self-directed
scientific research activities changed schoolers’ perception about scientists
positively. Second, male schoolers had positive perception about scientists for
11 and all of 12 questions in a pre-test and a post-test, respectively. Among
total 12 questions, 5 questions, including “scientists concern about others,”
“scientists respect others’ opinion,” “scientists are funny,” “scientists have a
sense of art,” and “scientists have a sense of responsibility” appeared

statistically significant, and thus self-directed scientific research activities
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changed schoolers’ perception about scientists positively. Third, female
schoolers had positive perception about scientists for 11 and all of 12
questions in a pre-test and a post-test, respectively. Among total 12
questions, 2 questions including “scientists are funny” and “scientists respect
human-beings” appeared statistically significant, and thus self-directed
scientific research activities changed male schoolers’ perception about
scientists more than that of female schoolers. In the result of a DAST-C
test, first, middle schoolers’s degrees of fixed image about scientists showed
a statistically significant difference. Self-directed scientific research activities
were found to effectively decrease schoolers’s degrees of fixed image about
scientists. Second, the division of male and female middle schoolers resulted
in a statistical significance in those both parties. Hence, self-directed scientific
research activities were found to have a positive effect on changing male and
female middle schoolers’ image about scientists. Third, gender’s effect on the
change of image about scientists showed no significant difference between
male and female schoolers in a pre-test, but a significant difference in a
post—test; so, self-directed scientific research activities gave more effect on
female schoolers’ image change about scientists than on the counterpart of
male schoolers.

In conclusion, self-directed scientific research activities had a positive effect
on schoolers’ change in meta—cognition, especially on monitoring and control
abilities among its sub-factors. Also, self-directed scientific research activities
had some effects on schoolers’ perceptual change in the nature of science,
especially great effects on perception about scientists. Therefore, scientific
research academies and creative science camps as self-directed scientific
research activities are needed to launch, and it is especially very useful to

employ them into school science clubs.
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HFGAI(2006) -5 -asstuldlA AEA AestE vl ddd ¢ RS <&
i =

M-10>3 %ol gl

i)

stwate] A&g AA Gk dtuF ol

=
Abel ool Ax wolAw, 7t WAl Al d@e zaH etk 2% st
A qE@7 ge Aol SAolT. 25 wAES stAEe] w744 Jzee ¥

TE BAS ANk s, wAts an BAS AT 5
Stk 7k Ao A e WA Gl AR e AAY AAH RegTE 29
AN E WAL FAL o) ToiFa w2 PRt FAAT Hojok At

<3 O-10> gul 59 pghaabe] (g al, 2006)

WAL ok e Z3tal 1538t
o e eSS 9 -7 AY GANIA S SHYER sldE AUzt
7Rk oo el = - o
3k EAA7] Z9| &% A= < wEE Ay
Astegre] AQd oA -Se] B FAE T o
- Shyo] I oAE o] AREA AL
A
A ygsiel Aol P
oA Eago] A AgsiesE s n*ifﬂ_—tf Ao s o] AHS
s ) A7} gk oA wsk = T

ST 24 WA FTAEE MAY

e WF A SEEREN
8204 AR EE GE BT AZE B9 YA
IFH A= A=
A a)20] Bag ¥
eha) 7} AEeTel by AT WS W, AW 24
A o]
©o18) walsle sl
A = ARS 9Ed @
S =4
O SpaelA A2 e
" 7hex 1 %7}
_ oA eigke Azl
= ot g vE
RS o] BEE AL
e n A A e

A=E U-8= Hile
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Wlth Abals ZA A Aarel WERQIA] At Us g o A Abals
= 3

oinlE HFofstar A8y fla) AREske A deor JdgAGel Dot
A

g[}Mn]

fole SEINM YNNG =2THe _4pT0 0 ,n\-:_-giiu =1 Mo DS Lpel}
ozl Atz | ECEET

| ]

[ 2yz a4 | EEENE
us 4ds BEM JHOS =ARS A0
I |
S SHAHE T 52 | [ =28unay |
PRI IR INHELSE 2 E0 =E|m AP B E"-‘f“i‘ﬂ:bi o g

- |
L]
2
L
*
&

3 gl

I
(29 T-8] A

HERIA ol gk Jide e elA S 4 Slth Flavell2 1971de]
A7) ol did A2 & oulst: Y2A HE]Y olgts &8 Ao
= ARESELaL, ozl A7I7F Hof 19756\9E AFA ] dEs
A @ Ayrel] ok A2 & ZEskE Huh 2EAQL 9w o] ‘HE}
|ol7F A A HAT(H ST, 1996 A AL,

HERIA] Mde oy FgAREA (G E], 1990; Garofalo & Lester, 1985;
Schoenfeld, 1992; Wellman, 1985) ¢]3s] &4 3ts}
HERIA o] g VS & o SAEsHA WEY

3k ‘o

R -

AT ek

el
e

o

L ldeE a0l AYe TRE + dE NEHe ANE T e wd
2 bl A Ropol A vl RAESR AT WA ol th(UFrl, 1996). 1%
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(1996)+= of2] x5l AA Sk WERIA S 235t
A A et

AE <G O-11>3 729

i
AN

<E I-11> A ek vErIAl o] 2 (371, 1996)

Fe9 2 7858 974 917 WERel )
- AAH QAe AT AH AA BEES wUESE
o] o o
1. P99 9= Flavell ol B O
- o Asol o de, A,
2. B9 73 Garofalo & Lester ©H<=3l 3 9 fj:j 3(;“% A
. O Hae & srgd <
3. 449 e Brown dew 998 Ay o e @ ese T
s Olg
4 AT & 240 A 99 ne delel e Fae

EEREEIE

QAL AAH AAL A AH FEo} WHAAE AH FES
=

al
gk =, TEE Fsolgt Tt A Fxlo] oW dAH PFow W
ofof 3tir, 2Axle] A A& RUHE= Aol oW wERIAA 5o R Holof
stth= Aot (Flavell, 1979).

AA = wegh gefolar, wWERRIA = F9fo] g Ae A, =Yy 9otk
(Garofalo & Lester, 1985). 41| (1996)= <1x] ¢} eI A S FES ] <l
Flavelle 31¢]o] WAlE ko] =4 A, Garofalo®t Lesters= 3¢9 9
PHel Fdol THS F Holl AolE HolW, FlavellS HWEIAE sgo] o3t

A7) ¢35 ZUE PR AP AL, Garofalo®t Lesters g A=
X

g s LA 22 fder wERIA Y] 99

Brown(1987)2 <Q1x|¢} WERIAE Fiste A fA AN dQosicty F
FotHA, A= A2 olsfilu]l M} wWERRIA = A2 o] &golgp Fr

q
Brown& 449 olslehis pelA ¥ ANw 49 Fgolehs BN £

)

A Apold 2 o]zt glom, o] AolE 1qsti o] WA Ul
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As JNdelor & A7IS AZsA sk © v
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(o
©
©
S
oy

= A9 WEAAE AHA AL TEE AL T4
. old X4 Aol dojupi, 1 Aol v eI &

oA WERIAA Aol dE HEIAE @Eo]l AR, Aol wEk
AA AEe T B Bu Qx4 %o "k golth %, A )

gol BAgle]l WY Faol Wk A BT AAH W2, T4 PNE v

2) WEpIA o d99 44 2

FIEFQIAI = “AfaLel R Aba’ , fQIAel iR AT S3k 3Fo] AHojEA| v
HERIA ol ek B2 v vhgFety, wEkA wERlA o] Aol i vkt
T Aol AT (e] =5, 2010).

Flavell(1979)2 HEFQIAE W EFQIA A A 2] (metacognitive knowledge) ¥} W E}

i

¢1x1 4 7 & (metacognitive experience) .2 T-Halar, W EFQIA A A A& 21X
2ol FHE wdetr] e AgE JiQle] AACd tig AXow HFoal o
o, HERIAA AL AAA AY F DAt gAFQ AAA e A
Aoz AHold & wEIAAY A4S tiA] JlSl(person), FAl(task), 7=
(strategy)oll W3t x| 2o &2 A &E3}3c}.
Brown(1987)2 WERRIAIE Q1A tigh A2 3} Q1A tigh =d=
Aol gk A2 Flavell®] MEFIA A A A3 fFAeH, QAo tigh =42
wA AR Had dAFE PFI JAEAL S Edes A2, A4
A o2 BEUHE, A2, AdH AEE, A, HE 55 AA g
Scheonfeld(1987) &= W EFQIAI S A}ale] Abar Ao gk A2 Ao} 27|z
A A3 Agolets A MR At AR e Abal Al gk A4 A}
Aol Aba A S Aty AgstA Ted F d=vke By
gk mIERQIAI A A4 o] sk WMl ARl o 2
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<E I-12> vigIA A A4 e 74 a0k SR-(FAQ, 1996; Flavell ef al, 2003)

74 8& =3

QA FAAQ ko] Yha)
245} A A A

1. 7N (person) o] 9t}

2. 7 (task) ex) B3kt 2%8H e AuE olslslAY F1elar] oy,
- A LTe AAd tE A4
ex) Ol & @ o= Jelels ARTE 1 248 AddaE Aol

o

CAAH Y9lo] BY RS AFHAY T 1 A9)e] Ao B
YRS AFHE A4
3. A(strategy) - ol3l, 21, AF, AW, A, Bl 25 FE A4
o) @ FLFAL 83 G5F Auus, FAHAL $83 o
%84 23 ARE SEshid O we A1 Sofok dh

o

HERIA A 759 T4 845 HiE BHE wEQIAZ %20 tigk T
"l = vl theksirh(o] &, 2010). Brown 2](1983)% W E}QIA] EFo] A E
(planning), XY ¥ (monitoring), %4 (regulation)®] | 7}# &%o] ZLI i

Sk AR WAAE 97 AFE] A e BEE AFm

T

g By HAE E4E B RS 2T of#A sk AHEF o] A4
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ZHEA AdHE A 3 2k ole gk ouolA 22 W A Rl (reflective)
As Bol 7HA AL ATHAH G A, 1995).

Garofalo®} Lester(1985)= HWEFIX| A 7|52 F4 84 E X YFE (monitoring),
3 7Hevaluation), Ao (control)&] Al 7}A] Q48 FEITL RUEHE QX &%
ol 1A 28 1Y FHE A ow Felst= Aola, Hrbe AAle Q1A
g5 Aol thete] AuAom dAdst= 7lFolH, Aol A4l A ZE
O %9 gE5s MY, FAHsE Vss dEth

o] wrol%= Schraw®} Graham(1997)2 WEFJIA A 759 F4 8425 AF
(planning), YUY H (monitoring) % 3 7Fevaluation)® HM, €3 <](1998)+=
A & (planning), % 7 (monitoring), %4 (regulating)® X.1l, Zimmerman(1986)<
HERRIA A 759 74 84 F 24E X3t "wEQIAY 7e4 s A
7] ZH(self-regulation)o] 2t W3l 7] =4S AF, 232, A7|AA], #7]
Bt &S X Jidoer A9tk

Al WEFJIA] Fofo A= A|of(contro) 2t EUYE (monitoring)”7} & &% 11
U AGA1995)= A A Aojell EUE el Aloje] MdS BT FEIAF O,

FH(2005) AAH EUEHHS A4l 4] &5 AHow #F 9 HE
st s A EFl de H7h A 2 4= 59 §
ole] FEor Aot

Nelson# Narens(1994)2 Alojet RUE ] 75 vl¢ BqetA &=

g olE st AAH  HAAHESE  WEL FE(meta-leveld  AA FE

R

|

(objective-level) &= UL wWEl &3 AA| G5 Alo]o Ao AW 7o W
gkoll oJaf Alojet RUEE TEET Alojg WE o AA FEoE AR
b 52s AR oA A FEdA e Y (Fso] A, s A% FE
o] ¢R)S FEF. v RUE e mE FEo] AA] el &) ARE A



28 &7 274 5(2002)2 NelsonZ} Narens(1994)¢] RS W& wERQIA
A A2 wERIA A -] #AE (27 O-4]9 2ol vetda, we
Wsts g Wsts dova, vAl s3] Wste WEA Y FES
= FEH #AC drkal gk

ol A wlElAA 2] FH3 &9 A Qo I AHE W s, ALE
b= golok I ou: T A @k webs 2 Aol A= o] 25(2010)
7 “HERIAIE &8 AHA ' Vs 79 Al e AF7elA AR
AAY <GE O-13>3 o] wWEIA e 92 vEIAA A4z mEerQlA 4
7so® Astar, Q1A AF AMES] g oA R Ao A4 AR
ARG AI7IE obs AS HEIAAY Aoz wERQIAA A A B Fo] Q1A

s Ad, RUH, 24, Frtske 3 wERIAY Vs o R Bt
HEFIT|E XA
{metacognitive knowledge)

o o S E HIEFRIX|Y =3
(control) (monitoring) | (metacognitive regulation)

Ay -
TS T
[ (performance level) ]

[ O-9] wletAA A A2z verdA4 =deo) AA &2, 2745, 2002)

o
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<E T-13> vErlAe] Gejat a9l T4 84 R 74 229 Y] &F, 2010 A E)

9 @ 39 T4 2& T4 Ra9 53

C QA A g EAET T D AL A
@ ALgWT G NS obe

wEFQIA| A 2] 2]
(metacognitive knowledge) - QA Ao A S of=
- 1A Ao F84S of=

- Q1A M) AT Ag

HAE st TAE Astr] T AnbA<l

k] AE AARse 39
(planning)  _ grgo) HnrA wqE 2HF
- AT &5 Pely AX Mk dust

=UH tal AEsHE B9

(monitoring) -
- Ao AR A AHE RYEF
| B} 1 %) & - A EEe) I FHE EUET
N - A7 Wge) AAA s ZUE
(metacognitive AL A BAVE HAT W, DA AHE F9
function) AA Aok e FF PYL FHSAY Adsie
=4 9]
(regulation) -
- RARY AR AL $AF
e R L
Aale] Q1A Fe Ay A7 AA deo] o)
@ g BuoR vige fAR e 8
37} S e WFe VEE ) £5E FE P9
(evaluation) = zpale) 1= Aeje] W Aol via) B4

- A Q1A AE el BE = P oS B4g

- A8 QA Rl F84el el BAR

HEFRIA A 75 < A€ (planning)ol & AAE st FAE Ast7] 9
sk AdkA Rl Hts AAse A9E ok, XY E (monitoring) & AH41S] Q1A
I Q1A EEe] e FEE #HEstH AgSs AdsteE sk AT
HA ARG = A HEFe] AdA A diE HESHE d9E
W3ttl,  ZA(regulation)©] & Zimmerman(1986)0] A F3d ool spdH T}

Nelson¥} Narens(1994)¢] #|o](control)®] W@l 778 Aoz Ao 23
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< =9

ftlo

a Soh(E =3, 2008). olH oy A= (Lederman et al, 2002;
Lederman, 2007 ; Schwartz et al, 2004; Schwartz& Lederman, 2008) =¥
sto] EAo] tha] tiiE FEH 24Z ¥oEHA HJoHw, FAE Abo]o =
1At Foet= Herel EACl tig olsirt =X Al HAT(HE, 2014).
Schwartz¢} Lederman(2002)7} =8te] EAJ o] mHEAS @ 4o s th&y #
o] o]ok7]s}3l

‘mpefo| =4oll cHet MEtet Aol oo mpebEStRL, mpStALSRAL BpStW AL AL
olof && =do| Aofgtch T2t oj=o Wstws Jie 2ME 28 0lF 22

CHE F7toAMel A7E EH Ifstol 24of et EHAQ ZHE dgsty A0

Brol ASts BEN| HHME 0/HS Hel Bolx| %1 Yok 1 F Y T2

ot
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>,
{0,
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o
oX,
=
N
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of
o%
ftlo
N
rlr
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=
{0,
=
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e
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r

Lederman 5 (2002)2 o] x5y F5ow x-F-a-gst 5 ks st
39 AT WALE iAo R el B HA =45 A &St 3o EA
39l Sy HAF =59 ATl dleted AFska, JEAE UdeR e
#sto] BAo tfgk AF7HA] ZE A skl th Lederman 5(2002)2 A+E F3l

sete] BA s Zua setel WA PAh m7ol dal gt el 4w
oltt,

o
o
!

1 el w4 el Ew
Lederman %5(2002)& 38l Aol tlste] 87b4 391 Zw %, 13} 249
@A A, BRI FEe Fol, ol WA Fol, Fol4n P, B

H Ao o2, A8 BahA G, oA gyel @ AW A, #3
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2 2 Ao AAAAS AmEtth w3 Schwartz 5(2004)& #8ke] HA =W =

o
(

2L
o

S 7 A (Tentativeness), 74842 A (Empirical basis), 5 ¥4 (Subjectivity),
o)A (Creativity), AF3] &34 9 3 (Sociocultural embeddedness), #z3 F&
(Observation and inference), W23} o]Z(Lawsand theories), & <]&EA
(Interdependence of these aspects) .2 Aottt o] F o] Aol A
Lederman(2007)& ‘¥}ste] EAo] tfst A, &, vl (Nature of Science:
Past, Present, and Future)& 1 #stm e A 39 FHo= ‘B
2, HA I o] &, AEH oA, Hst Ao F=3
E2A9 #sh sk 2o A, 4 FE I AsoEAE ST o=
Schwartz ¢ #38te] 24 a9l SHIH HueS w A4 HEd 3o Yo

W, A Aol dolM = FAEA T

4

<
o,
_E
o

fu
1o
P
o,
S
o
)
22

H

2) Hste] B gt HAF =
dpere] Aol did delE S48y dal B2 xE3 A E AA=T TV R
¥ 3l tH(Lederman et al, 2002). 1980 th7kA] #}8ke] Ao of
T2 G4 susteta FHA FAol Thed EEstE HAET FEE Ry

Stk EEehE A4 ETE duAow $uAd AdE HEses] wie o

So Asl7t AEBAE dolri Aow AArh wF AUl Hope] By
of g A7t NG golo] T Qo] SHANA AuAE Here] B

ol gk Aaf7t vtddnk= BiRo] AATHLederman et al, 1998). 12t o
d A vigo Ry ®Hu AFEE FHAEF7F Aikenhead 5©] 19921l i
el VOSTS(Views of science-technology-society)©]tF. VOSTSE STS¢ 3}
gho] EAC ¥k gHom o] Fojon, £ 2 114704 Aeud Z3d o Ho

ATHA A, 2011). 7 B3 VOSTSel tha At n5sase] wes AF

(Lederman et al, 1998). VOSTS+ S&@ A2 Ao 7] x5k 7futd A

Foloja JpEAQ WgETE AR oA ARt Y Mol
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™, VOSTS T3 Aeldgo] 7tAa = @AY & Adstes TA7F SA4¢
tHLederman & O'Malley, 1990; Lederman et al, 1998).

VNOS(Views of Nature of Science Questionnaire)= ©]#] gt ZAHS =53}
i SAES #HEte] EA gk AsjE ol i WEsA HAAtetr]l s N
HE AAE pE A dERe 2E dickdd HEWs AR
(Lederman et al, 2002). VNOS®| 73 &4 HAAZF 7FA a1 Q= 84179
TAZE A& dermg AAS JEF HA 58 Hdste] AR&ste] SHEHAES]
Al A3t e S stojof shth(Lederman et al, 2002).

VNOS HAHA e Al AR o]Foxth VNOS-A¥ S Lederman}
O'Malley(1990)7} 58t 52 hste] Aol wish A& B7hstz] fal 7
el 7 E A& A o]tk VNOS-BE -2 Abd-El-Khalick 5(1998)2 VNOS-A<]

=

Lo

% WSaArEe FAH, A9A, F2H, Be)H, of
£ JEHQ Hete] AN ol2n WH Ateld A% wAC U AdE B
Zbsh=d AREEITE. VNOS-CY A= Abd-El-Khalick7b VNOS-B  HAFA|

232 £4 nestel T AT, HagA, F4A AR}, AGAEE o

VNOS-C& #HAMA = #gte] AR E3h4 ghelel B2l k4 whyjo] EAs)
Ao @ AR Frhws AelA VNOS-BE AAAS Atelde] glom,
VNOSel et ezt ek dals g2lstr] fls) AL A

7 M= v Lederman ef al, 2002).

9, Sandoval(2005)2 AwWHAQl A== St S AAAQl #ete] HEA
g olsl & dotr 7] oy Wol vka A At StAF ] AAA Q] e}
3 AAES dolry] M= FFHIAY 2 AEEoY '¥TE F
gt Fotol] o] FoA & Fle} 2L AES AHRE Zlo] Fasiria ).

A2UF 5(1998)0] 7fk3l PPP(Philosophical Perspectives Probe)= 5% 3%l
A= #ete] 24 JidS S-S St =t 22409 AYE £3o=
Hol k. o] =] FH #3t HA A A= AT, HET 2 AT
o, o] FE&Z st¢l FAl= Hghe] ¥, Feho] Wt kA, HIHH A2 9

AAEA A9, Telm oA we roldt



o] 2o}(2001)7F et T¥pshe] gl ofsh
n) 3181 F B (AAAS) S 3EHE A% ¢
Literacy) & #1739 A&E S nlgoz swac) o] #7l =i & 256549
Tgoz 74" A g9 FHHEA, w59 AE VFoRE 4 Fyu
(K-28hd, 3-58d, 6-83hd 28hd) o2 ol glov dAG Fie] 9l
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2015). #etareb= gol= 1833d F=ol FLUW. Whewell, 1794~1866)¢] d=}3}
%153 3](British Association for the Advance mentor Scinece)”} T3 &= t& 3] 9
of AR AlgES xdsty] dste] dlErte WSk §olE ASoRE AL
SIrh(E38E, 1994). 19417] = #HeAp= tiFiE Hx2 33h4Q0 A4S &

ol zta1 glem sto] wAlo]l AJAARE AE A WS W ALEELS ofyH
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A ame EBrtetyzt A5 dAde FEsha = BEegor skt ofn
A& 1% tH(Sjoberg, 1988). T3l Barman(1997)0] #x Y LA Al &x}e] o]
MAE 2 ES SAEY o AetakE WSl @xh, A, AdETE 2"
TAY AR EL FAel dis) 4714 A dd
A oA E 7 AL = Ao R grE At
Sl M S0l wstatel il oA A=A i ATTF Bl
o] Folxth FH(1994)2 Z3HA 43hd 3t 63hd SHAES WP ew
of oJuAE FAFEY ZSFBELE Fehxtel i) HrAsta vl e
A dtar, mshdow Zas wskate] gk A Sl ow A7t sty =
Aoz Vet of4<91(1998)2 DAST(Draw-A-Scientist-Test)¢F QIHFHE ©]
o]

z5sa 35hd3 65hd el a Fohal 28hd e Ao w wakxiol
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HI
5,
Ni

r-\

il
gapol Ao s FedS T #skAh oSt o wekatm 1Akl
AR EFE o] 52 i Fshatel] thste]l S Al Q14 S A AL Ao
dekato] thgk AP A 55 HouA Hote Ao w vEut
Chambers(1983)¢} Kahle(1988) & €= 8txt59] #atxte] Ao gk A+
Aol A AFAES] AT AE vws] B fEuvet GAELS B3kt

2 A7sl da, A Egor adu, oy HeArt AAshs HleE 9=

3) A¥3le stz o] v A (Stereotyped images of scientist)
7k #ekate] dFolng AEo] Hotxtel R = g uiE] ztn
A= A7 Hsto| digk QA& wkedsin), st Eo] ekate]| i vbE Q1A S

AW e wareheh shetel] AR FHAA AL bE & ek
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2k, 2002). 2R St ES #otate] gEel disid A vde HA AL k(A

T, 2005; HAAH T, 2002; A3t F, 2002). @ stE oA ol A 33}
AR olu Al 4 AE FAlA WER GASlA A ew YEhe ebat
o] ol x5 wIrh(e] YA, 2006).

Yshe wspat oA SgEe] vl A, 99 5 ogel wAglel sk

(Fung, 2002).

4) 3}8A; ojm A HAF =

Fefato] gk A S AT wf BF A8k} ojw| A HALEAE ARE ST B
3} 5k 2}

Test)o]t}. Chambers(1983)7F 11¢tgk DAST(Draw A Scientist Test)& 7HH3

g B4 Ad 44 ok Bl Bl Adss Bee] mEe 1

ARow gol Ags

rr

ol x] HAAIE=F+= DAST(Draw A Scientist

Yo waAsY o2 Hesd Sl AN Y= Aol @ ofn B
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ofo
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£

2b olm Al 18] 7] AAMEF= Chambers(1983)7F 31¢kgh
DAST =gk “mpgkzp ojwmx] a8 7] HAF #4 =+ (Draw-A-Science-Test
Checklist, DAST-C)"& &-&3itl. o] DAST-C+= Chambers(1987)7F 7ist #
S EU® 3}9 Finson, Beaver®} Cramond(1995) o] 4 -H &3k Aoz A,
B Ao M= Finson, Beaver®} Cramond(1995) A& 5 iz A3FAH2002)7}F
Fekato] thgk Q14 WstE FAbsty] 98 A =5 o] &I
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A X <E M-1>3% 2ok AlFdegoltdivlo] Zrhgk S 3158442

1159 el o] & FA 419, 154 74g o= ol Folxth Ed AlF

T gigtuget @4 fBtartE AR EEte] S EC] AET AT
AZME 12 AFAAZ A9 150%S Aa 5 23 dgAAE 53}
HEH o2 127) Fetuel A 4179 A 137) 5ol 749 A F
2571 starol| A 11578 9] A& A uEkodth.

Foletge] Frbe st Bysty] Hs =l RE FItud s
Sttt 207 Fetalel A 2979 Aol FUPAA S sten, #st@d
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4
AES FAEol AFT AANAAE WAl AFH O 197 FStaolA 9
Wl SAES A

<¥ M-1> AFa+

st g9 Al
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ZsA 158y Al Gy o 5haY Al
A T3 8ol 7 A 41 74 115 71 44 115
o) 787 x 99 99 50 49 99
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S5l A 2L 4-(Science, Technology, Engineering, Arts & Mathematics, STEAM)S 3}
ol HEA|A st AoR EHARAE AAHH HeEo] ol FefHo= 4
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1) wEFIA]

ATl M= Printrich ¢1(1991)9] S5 5713t Hefoll gk FE A (Means of
Motivated Strategies for Learning Questionnaire, MSLQ)<} %™ 3](2001)2] #}7]
ZHTE 4 =7 T WEIA A adS FA ®ekste] Al#EE o] 25(2010)
o WlEQlAl AAAE &8t o] HAFE Likert =9l T 18 o2 T4 5o
Row, b e 14w 2"A &) 24 ‘oA ¥, 3% “HEot) 4

A eaEny, 59 g aRd e wAds 24 23 45 qugsgonz

A7t 2255 e} £35S guat AdEe AYsn e

A3t Hrretes AL WERIAA 7)ol sl 2 AFdAE WERIAA
7159 sl aRA AR | ‘RUE | ‘A R)rY o wEd kg Wt
AeFs S48k 2 Aol ARgE wERIA HAAE 28 % A5 (Cronbach’s
a) 770t}

2) ¥ste] 2A

AT Aol EAO ik 1AS SA-57] $18ke]  Aikenhead &
Ryan(1992)¢] VOSTS(Views on Science-Technology-Society)S 474 -1 <+a}o]
273389k A5 Y (2014)0] “nFstAe] AF F o] HTho EAo] ik <14
of MA = G Aol AFEF HAAE o] & JTh E HAMAE AEd ond e

2 FAEY glon, Aetug dFuF 2% dAH FE5ASFAAL 2200 o]
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