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e Binet H A A A
F7H/d Terman ATFA Y
AA A3 Cubberley
Al Rl 2] 2]
SHE-F A 5 9] A A g Ausubel AT HI 24 W]l
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IetA g Gagné AP A A
QIZE g Schwab ATAE
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A7kFA oln] gHE7] Novak F71 AFFo NAALE A&
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Aol g ystol Fu HAA dH TAE AAxye FHAA ddEA gozH

449 24 Aol Avlelel AR GHE ATLE 5 A= Ao AT

>,
rr
-
24

2
o
re
—
ok
g
o
!
julos
ox
)
i
=
oL
b

i1t
)
Mo

el Wt PAe: shaae B M@ A7e A4 A7 wyel sy
1Rty mEe]l Fee wol @AFUTh Bullivant(1989)e] W, ¥
224, wa, golastd @7 <belA Aget= AE g Aot

Jere Fx 7, A4, BE, <o), AlA,

ANE TGS, & FEATF QPN wkE AR, A, Az $EAE

)

>
—t+
=
&
@]
=
—_
©
©
2
Mo
Lo
rir
ri
ot
offt
_—)rl_/“
2
of,
[0
tlo
r 1

o

_20_



3

E
=

3
A

1ak sk o] m|

AL} &

T

o

o

o

)

el 29

i

—

il
22|

l l
A

ERUE

-

t-test, ANOVA
o537, MANOVA

ANCOVA, r, R

ERIE

M

0
o
£)

|

/3t

B3 Ap

r

o R

or

o v

a5

Sol, 3

=3
=

A
sk 244 53

]

A
&
=

=

=]

k]
pl

74 e A

EERECEE

his
VS

=]
ks

!

an

4

o
!

sk a1
FHlo Al =

B

A4 A
SEERY

"
Hr

o

Nfo
)
3
oF

oj
N

et 54 4

Aol of

s

FP

Al o
=1

|

S

t}H(Cobern, 1996).

=
RL

t}
A asolet

=
=

JAY AH AN HeaE ATE I
TR E=AE

Al
2]

Tor

fu
L.

o))
o
E!
o
—_

=

[a13
<1

pe] 3}

S A

sk g W
hl

T7F B3R AR el
o %2 Stalgfel A

bl

a

S
4

&

Fon A A

°
pil

171

)

o] Al
RS

a2

X

o
Iy

il
_
o7

K
als

o]

o

_21_



o Ad W

et go A AL s WatE 2 Qste] #E A O W, Ad W
sto] Awel zdol Uig Aol staSuirt tsih. St sy A S
grain )y was £PsE 148 FAE OREE d3s g4 Ade 28
A strahe] BEA, A o] s Aue HHo| olUmt: A, 1w a gy
o] ole] 7}x WS T A8 pHolg: HolA FEHLS ztu vk
U 2K oz g Wet 2de e FeldelE ol2x Eau 9t dE =

q A

o], Mg War o]FojA7] Y3 %7 PO R Dykstra(1992)= H|H 53}
Posner 5(1982)& EwWhE  Scott 5(1992)& QA ZASS AAstHTE o9 7o)
o' ol sAtel s ®iste] 2485 AWst=d #HF #EA7 gig
gol= o] FolAA dal vk o] AFelM= Jide 2do] dojur] AF
Wste] dexyorr JAALTE AR T

F O-2v #3tus Ad7aso] At duAdd A #st 35 At A

o]t} (Harrison et al., 1999).

finj

e

¥ O-2. s AFA 2 7d W3 £33 (Harrison et al., 1999)

A2 AR "7t A 7 w3t ozl 7ld Wl
Kuhn (1970) g7 73t v 73}
Lakatos (1970) Sy 9 wg Axg 3 W3l
Posner et al. (1992); Strike &3k =4
& Posner (1992)
Hewson (1981, 1982) Mg F= Md w3k
Carey (1986) o 54 okt A4 ek A A
Vosniadou (1994) 9 54 kgt Al =438 AT
Chi, Slotta, & de Leeuw FHkE &4 74 &# 7] L e
(1994) (H7Fe AR) Mz 57 (E=A=4 Ws})
Duschl & Gitomer (1991); A AW mE RekE dd
Laudan (1984)
Thagard (1992) 1 2 3 4 5 6 7 8 9
Akl 7t AL L s
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%71 MY W3 2¥o AAARY Posner 5(1982)¥ Hewson(1981, 1982)&
sk Aol dpel Aol A o] sfejrkde] st e Al A4 WIE e
k= gl Bl frste] st el gk o] gh o] A FHAolgt= HE FHekoh
ChA] el A et FEAlelA Jid Wst A SAEe] #er g W3k Aol
FrAbst s Aotk o] wAle] ek dehA 7= Kuhnt Lakstoso]th. Kuhne-
Aol 713 Eotel st FEAle] FEs Aujsts Yt Yde] E=AFT

v e 4o 548 A 44 Fetd HEE Yo% Lakatoss ‘ol

I} Ze FHozA, o= FFoA  F4(accommodation), 7N 1% (conceptual
exchange), =+ 73 A4 (strong reconstruction)o] dojifof st AL 9
u gty Thagard(1992)&= 7ldeo] fAId o= =A% g AAE T8 Ao
WogrAE i A2 AAIEY e HAFolgn AYstdt 1e $8% i
Wl fFE oA Mgz AFGE O-204 8o i)t M= dAA=
Aol A(E T-2014 99 P E AZeAed o dAE 2doy /g wg
of sjFst= o E Aok

a2 Y Carey(1986)9F Vosniadou(1994)& 3k 7id Al FA oy ZH®T ofy
gb ofgk Ui Wt 5o Tas HAFolda Fxsdv. o7l ofg s W
3= 53 == g 59 slddci(Hewson & Hewson, 1992). k3 A 74 -&
NM2E Aol A7 EAY 71E MEE He] A2 #AZ AAEE AE 9on
gttt Thagard(1992)& 7I1d W3t AEE ofF dAZ &3t M= AHHE
F7rstAY 71E A AAle 2 T 3] g wAoR A shse A,

&, 5, 23, A d =9, 53 52 Ackst T Lakatos9t Toulming 3
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(1) A7t 2¥FFH =AL ¥

%71 Vi W3 REEL Posnerst 19 TR E(Hewson & Hewson, 1984;
Posner, et al., 1982; Strike & Posner, 1985; Strike & Posner, 1992)°] 2]a]A A
tHAow, o] g HotusS HEA ot AR of 2 wd G Yol A
B 715 FRT A st BYS dubd o FUIA A wE o] &4 Al
of °]Est™ (Pepper, 1942), Piaget °ol&3 W2 oM wlsit}. ok, vjobAl=
gz ola A Fxe 22 JidS AAEAAL, Tl WA= i
o] TiE Ee 27vE US g9 5ol o m HF A= ARl AFeolA
o] & Mot ofgfd EFEAQ JHAe JiE Wst ZEE Qe S A olA
28 4 (ontogenetic) W 3H7F #8F HEApEo] AQbgE #Skap Ap3]of A 9
FekA sfEuiele] Wst B fFAsttE e RS 7}7‘3“1‘:}. a2y A 9 e
el

T

o Al HFES A Alskal A TH(Pintrich et al., 1993).

oj5e] WEZ o] Aol Fad olFA iAol Hom s gofsto] A4
gkt

AA, o] AG=gel ek Ao ofsfjy mEH o)l 2HE %F= A7t
- 2Y ANl #4, F7

, ALBl/ArA Aol 23S ubE
2 HAFE; Giere, 1988)7H%] A&AS
sho] HetaEo] wdkat Frhe] ZAdo] dAeHA &

ot =4 AA e o2 Wl e Aot AT(MERE iEd olES Ui
b= e xFeto)E Fdot= Tjr;ﬁ% o] ARl Ao EE Ho|dH o=
Bl FEsts Aol 7hEd Azl tiste] U sA eki=th Kuhn(1962) ©]

A=, ey, Abs ek, 91’\}791%] a]le] #atd AFIAA FFS Frhe oA
| olofxd a1 glom, ofF Htol= HIAtF| A s 53] AN A A5
& (Knorr-Cetina, 1981; Latour, 1987)°0] o]glgt H|o| A @alEo] 3 HFP} o
2o AAA W&ol dFS Fv FEeAH(Cole, 1992). ®bH v 33k Hstat

(Thagard, 1992)¢} 38t AF3]8Fx}H(Cole, 1992)= o] 3+ H|o] A

T A4l Gge FAvEelE, F@A0lT =e e 2915 SERE
QAN A Wee] FF4 £ A wersar. Aedel Ay
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2T Abe B Ae] AT A
crhd els nokA g S Aok zaebEae el e FAE 9
et e duold A0 BAE ARA Ste] WA RS & YRS =
Ao mA s wol e ol gadid, Avyn wolWe HZE AFY
E7hE ol 4@ Aotk 1 ol F 184719 A4 Kante S FARA 2
52 AT om, Hegel® WEHE A AUEH W00 Aolel BAE 2
5 Mde ol kel EFSAh 1 o F Marxs AREe|M BB A5 B
gglo] WITHE REES o BHS £Ed; NS AT BFOoE UY
sglor, Dawin® 714 27 Alelel 2% #AE FAs] Aee A

=(d), AFo}(ego), FAFo}(superego)=
of o] Al 7} Q.91 BEUXS S YA Held d5os Hi 4AEF

N z
S QA= o] Al 7HA 8R1E Alole Aol FEEAL ofYARE Fagh
dazgdolgta %3 vk (Johnson, Johnson & Tjosvold, 2000).

I % Aol e Aol digt 34 d 4 (Dewey, Festinger, Berlyne,
Piaget, Riegel)3} FA A 4% (Luria, Miller)o] AR ow HE 7] Aglsty b
9 AggtdAes dss At A Tad aoew By ¢t (Chapman &
McBride, 1992; Johnson, Johnson & Tjosvold, 2000).
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AAA ¥FY MdE& 22 FE3ke] Adxeta gk gy R 7 gE 3
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el A wg olzelAe #d 5 v A Bde Ay

(1) 7] o]8eA AANZTF
7] o] BN E A AT A 0 R QA HZF FAAAES AT 5] o) E
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(Anderman & Young, 1994). AmesQ} Archer(1988)= 3t A

g L7E A AAASE o ALen o 94 wde Ao AL &
At of AT AT SHAe] WA A ANALH A7 xd 54 B
Axolgle s AN Ed B Ageld WHe B8 23 sty BEo|

Y
s
ol

b= Aol e Aoy sl A =e #REtty 2339 th(Amabile,
1985; Stipeck, 1998).

7hA Q4o tE A 202 A shA olth Eccles(1983)% #Al 7HA &
A 7HA YD = AH, Tn, Fe408 FEEAT EcclesE 77 FAAH

2] Al AR =dH a3 2098 AAFA T (Eccles, 1983).

i

3) B4 84
oA adde AAleh BdE Ao A Nee YEhls 842 Ys
of IFAlel Wl DA =7 AeTEE =

o olst Bad AAE Mge P

2 g %
ABHS WEAYA B Al W@ AR pAE A2 Aolsgrh A

Eohe FAF Wrbel g T3 wdww, Aol =T 7 (Hembree, 1988)%
2A+7] &% % (Pintrich & De Groot, 1990)#+= 4 A#S vetdo. =3 A E
he e g9 A, HA HHd A, Feged did A4 #uEo] gvha
B 5% (Anderman & Young, 1994). Benjamin 5 (1987)+ Al g &E-<eto] &<5x}
of wletQl Aok A MeF AFE 2 Al S5Ae] ke et e Eo] glthal AA
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&< A A8 (action initiation)’, HE ST #HHE S AUlEH AFA 7=
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st FEEA He A wAselH

kAl o] Al 7EA] @AE ARt AE A ol HAE deshA MdEs)
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ol e AFEA HAL WFA Av|xHdeEd #AEH Zimmermand
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Martinez-Pons(1988)¢] #7124 &#FF v H|2alth 27| 2d oA ofxe] &
842 o=7F vl ofF o FT|9k B4& HIT= Aot dE =Y, I
Al ol gk ZpAFA7E Ea, A7) Ze kol Aa, BOHE vHA =7, 34
TP 2o vFd SFAHS gudva s Al e id wskrt
dojub= AL BAS= A2 olynh. St uid Jidetsa id WEks
% 7 Ik grat7] faAE A, Eme g F w3 A

. JAAZT dFdA 5719 oA

Aol eEtsg Wate] B AE 1980 Ul E vHoR Z7ldE AAA 29l
of A& BtFol gtou 19909l ol Foll= ShgEristAt s ulg4l el st E
wAAZIE FESto] FoA, ALg] 4% 29lS arefste] ATteta Atk

Fetu ol g Wste] E MAAR] Posner 5 (1982)2 #k4le] sy w st
] &l A Toulmin(1972)¢] 7AW AH 7ids =8t Toulmine #3H4 7)d 7}
o]g5ol ¥ #HoH Hukol] FRHA H=vE AEetr] 9l Al (ecology)
| A3 HFE AbedT 2= Ad AEE Ad s A4 43 dAg L B
stom, AN EL g A Held AHdE 91X (niche)' & AASHA dthal F%
skt AMdAEeA = 3 Abgre] ARt T Abgto]l A le= AF Ao
AxHom Ao Agate] g Adel AHZ X7 AR o] YT M fFol] W=
A A E Ve WS dojue AEEAoRA TEA 8AES EFsH,
sl BZE Aot At 9TS vk Aotk olgg g AEe 44
a4 tAEvY 53 22 AeolE Hola Ut

Posner 5(1982)2 7 A 8 (conceptual ecology)el TAQAZA WHEAY, &4
b v, Ak QA A Sl A, FolderA Ald, vE gl diE A4

55 d2 EQu ayy 259 A3 o] Z(Strike & Posner, 1992)d = &7
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Thorley(1990)= Al Aol thak ol x| tf& Alar L Azbo] tsh vF W Al
o A, HAAFHI] A, Fol4eH A, A4
25 Ad Ao TALAR B

Beeth(1993)= 7l o] 7IE A el ol A EAstw 1 onj7t AR A3
otk oAl A AE Al g d3 stgolA g age] ik 7)ukat Ak

% ABgon FYsHarh

Park(1995) Q1A 24 8277, Jolabetd 2, 44 dof o gd4 34,
Aol want shgel A, el w4, AAZE, BA 82 A A, 238, 9

o5 1 84 XA

Tyson 519972 7I'd Al d3&Fs F= A 5455 dA2d Md =24
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ABSTRACT

Characteristics of Students’ Conceptual Change in
Physics by Anxiety Types in Cognitive Conflict and
Motivation Psychological Factors of Attributions

Kim, Yonsoo

Major in Physics Education
Graduate School of Korea National University of Education
Chung Buk, KOREA

Supervised by Professor Kwon, Jaesool, Ph. D.

The first purpose of this study is to investigate the anxiety types in cognitive
conflict, when students are confronted with discrepant events that contradict
their existing conceptions in physic concepts learning, and to examine the
characteristics of students’ conceptual change by the anxiety types. The second
purpose is to find out the motivation psychological characteristics (motivation,
learning strategy and volitional strategy) of causal attributions for
successful/unsuccessful understanding of the concepts in learning physics
according to the patterns of conceptual change. Based on the results, we
suggested some implications that have to be considered to facilitate student’s
conceptual change in learning physics. Data collection for this study included
participant observations, documents, and semi-structured and in—depth interview.
Triangulation on data collection and analyzing were implemented.

The participants in the study were eleven college students who attended basic
mechanics course. The present researcher conducted this lecture and
implemented the cognitive conflict strategy through daily classroom activities. At
the middle of semester, the participants took interviews about instances related
to free fall, projectile motion, and action - reaction concepts. The interviews
consisted of the conceptual pretest, confronting the discrepant events
(demonstrations) that contradicts their existing conception, and the cognitive
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conflict level test to find out the anxiety types in cognitive conflict. After two
weeks and five weeks, they took part in a posttest and delayed posttest to
determine their conceptual change. Finally, they were interviewed to find out
their attributions for successful/unsuccessful understanding of the concepts when
learning physics. According to the patterns of conceptual change, the data of
their attributions were analyzed by views of motivational psychology.

The results of this study are as follows:

First, regardless of high level of cognitive conflict, students who had one of
four conditions experienced high level of anxiety in cognitive conflict situation.
The conditions consisted of the types of having a systematic alternative
conceptions to predict the situation, proposing another experimental variables to
protect own ideas, having low confidence to resolve the conflict situation, and
conflicting the past experience related to the situation.

Second, regardless of high levels of cognitive conflict, students who had one
of four conditions experienced low level of anxiety in cognitive conflict situation.
The conditions consisted of the types of depending on physics teacher to
resolve the conflict, having the compatible conceptions in predicting a result of
demonstration, rational revising his alternative conceptions after demonstration,
and applying a past experience to the conflict situation to rationalize the
discrepant event. These different anxiety types could have a affirmative or
negative effect on fostering conceptual change in physics instruction. Especially,
student who belonged to the type of having a systematic alternative conception
or rational revising his alternative conceptions had the scientific conceptions at
the posttest and delayed posttest.

Third, students had different profiles of attributions for resolving the conflict
and successful/unsuccessful understanding of the physics concepts, thus these
profiles seem to strongly influence the cognitive conflict resolution and the
process of conceptual change after physics instruction. And the profiles appeared
to be related to motivation styles, learning strategies and volitional strategies.
High levels of cognitive conflict did not always produce conceptual change. For
the conflicts to lead to change, students need to have the intrinsic motivation,
learning strategy (cognitive and metacognitive strategy) and volitional strategy.

Thus, to facilitate physics conceptual change, physics teacher should need the
instructional strategies to manage the anxiety types in cognitive conflict
situation and consider student’s motivation style, learning strategy, and
volitional strategy.

% A thesis submitted to the Committee of the Graduate School of Korea National
University of Education in partial fulfillment of the requirements for the degree
of Doctor of Philosophy in Education in August, 2002.
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