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The Influences of Students' Motivational Characteristics on the Processes
of Concept Learning Using A Discrepant Event

Choi, Sookyeong ' Kim, Eunkyoung - Kang, Sukjin' - Noh, Taehee*

Seoul National University - ‘Jeonju National University of Education

Abstract: In this study, we investigated the influences of students' motivational characteristics on the processes
of learning density concept using a discrepant event. The participants were 642 seventh graders from two middle
schools. Tests of failure tolerance, self-efficacy and mastery/performance goal orientation were administered as
pretests. A preconception test was also administered. The intervention was the students' individual study of the
density concept with a worksheet that was designed to incorporate the major steps of conceptual change learning. The
tests of attention, effort and conceptual understanding were administered as post-tests. The responses of 203 students
who had been found to possess the target misconception were analyzed. The results of a path analysis revealed that
students' motivational characteristics variables did not influence cognitive conflict. Failure tolerance and mastery goal
orientation, however, influenced conceptual understanding via situational interest, attention and effort. Self-efficacy
influenced conceptual understanding via effort. Performance goal orientation negatively influenced conceptual
understanding via attention and effort. Cognitive conflict influenced conceptual understanding directly as well as
indirectly via situational interest.

Key waords: failure tolerance, self-efficacy, achievement goal orientation, cognitive conflict, situational interest,
conceptual understanding
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Fig. 1 A theoretical model of the causal relationships among failure tolerance (FT), self—efficacy (SE),
mastery goal orientation (MG), performance goal orientation (PG), cognitive conflict to a discrepant event
(CC), situational interest (SI), attention (AT), effort (EF), and conceptual understanding (CU)



Table 1
Means and standard deviations of the test scores
Variable (full marks) M SD
FT (&) 2.81 .67
SE (5) 2.90 .68
MG (5) 3.14 .82
PG () 3.16 72
CcCc 3 1.97 1.23
SL) 3.29 .93
AT (5) 3.33 !
EF 5 3.26 .79
CU & 4.94 2.24
Table 2
Correlation coefficients among the test scores
FT SE MG PG CC St AT EF
SE H9F* 1.00
MG BT H9F* 1.00
PG —.49** -.18%* —.43** 1.00
CC 13 .01 06 -.02. 1.00
SI D5** .36%* 46F* - 23 25%* 1.00
AT 48%* .33%* .48%* ~.35%* .06 HoxE 1.00
EF AB*E 4% 447F* - 21%* 10 49%* T5H* 1.00
CU 2% Q3% .09 -.04 28 .18* .18* .16*
*p05 ** p01
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o] AjEE X(Chi-Square), RMSEARoot-Mean— & W71 2(3=18, =.38) FAHF) AL F9
Square Error of Approximation), TLI(Tucker—Lewis , o B3R A2 FoY S HAd JEFs 73
Index), GFI(Goodness—of Fit Index), CFI (Comparative th(g=-.16). $HH, BUX] ARH|o] i3t Qx| A5 A4
Fit Index), NFINormed Fit Index) 59) #3H 2|48 3 F0)9) A ofaimol 4y o2 4T 2370
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90 ol o EFo] Ajtsiria Eoi(dAle, 2007). G2 g olsimef FaFE FUTE=13).
2 dolM HF A2 239 X°(19, N=203)=
30.01(p=.052)°1312, RMSEA, TLI, GFI, CFI, NFI:= v. = 9
Z¥7F 05, .97, .97, .99, 960131058 wFo| A}
TR % 4= ek, Asfol That eIt BAX) Aol g <lA|A



N
N
In

il
o

-
O
—

IF:%
34 o
Oq. e 2
ﬂlIg ne, Jo
2

(& L 6

‘0 oo ¥
lo fL 1o oot & L

-

[e)

(

> — olo
%7

tn %o

Lo
BART

/\17HL=1 o7 /H\:dtﬂ- /\ 04

=2
L

[oF

FHef mHS fUshe oY T
urtk whebs] Agfol oigh 7t e
A A RS o U w7 =,
bl 7HEE olaistr] sl B2 =

2 M 4 ot} ol Aake
ang et al., 2005)oA Azfo] gt Af7t X
M5 O—JUV* gkl glAT JiE olslE=
olmjstA AEFd Atz Ay
To] Aib= Hufof gt

244 3

-5

ji2a) m\g - oot r

23s
AN

e R me to

1 re o S e

O

o

—_
-,

LIS )

IE]

S o2 :40
o]rl

ol
-

:\ﬂ
e

olelar Ak xvu w8t

2

ENS0| BUR| ARIZ A3 71 85 TN 0kl g3 419
AT
A 68 Cu
13
Pp05 T p<l

o
.

il

S
=
2,

2 H
g
iR

N
2L

lo i Mo
b
L
%

2 o
Ia]
=
o
Fu
=
o
o

o

=
o

m[n S{e)
olr
I
o
] e 1 O

o

%.“34

ﬁ

2 52

<

lo =

50 s

o+

N
-
>
D

o
=
4]
]
aQ
[¢¥)

. 1988)
(Butler, 1987) AoA 2
2] Abeof digt 5714 HP%° &
AO R Uehg} o
M U4 FolE e 34 B

YA *}Eﬂ of EHoHHE &7

)
o[N

N
N

>

by o
N

=24 >

A

o

of o

=
o
rir oﬁ?_‘,
2
ok rle
2 o g
oo KON e &L

o ofgy i

_V}i
Sk
N
j;{

=<
Wy 2

Hu rlo u“
N

== i

| o
o,
-}
HT
B <
ot
oZ
A,
N
[0
il
whr mj
- |r
r
ed

d

f

S

Aol PSS AL wYS &
A% 3

s =2
Z4%H(Archer & Scevak, 1998;
Meece et al., 1988). &, &3 53 A& Y&
2 5 1147\]74] AYAE FYdhe Ao] HaE
Holgh= AZHE AU 9leng Jig g5 Aol
Me JAoR HFe7t "oz, 2nHos 4
3 23 x| gko] Zol R Zof| HAQ 9GS u)A] 740
2 & o0t 3 A 51 V%h% £ 28] 7

> oo e r]r
o3
o]

O
nd

rlr o



2008; &A1 &, 2007), SIS 2HA19) 7)1& XA
ojvf FHE Ao RS AL olgfetng &
A2 A7 SHEEAA HA WolrEA4E 91X
ZE o] amE Y &= ), o] dtoA= AiA
o Y Aol e YREAVIES BEUA A
g9 22 ARgstatt, whekA FofoA A TR
T F Q= BYA AHEE AT A d s 1
o)A BUA o] ARBZ 9

# ATAE B8 WAEe] BE BAX A
of et $714 whgel 4% Tt s 1A S
& WAz A olslEd] Ao dRE nA:
ACR Uit ol /)7 W] AgHos
FRAH0] 98 AN 25§l Tabdolx) o

o PO Ay w3

et E o2 FJ2E F3)
£ 4 ¢ U AR gebA Alig wEks
EHE St 3 YL AYE gof 3H5A1e] 1]
A B4 ohJet 571 EA7R] @A nEdten
A Hoh gatAQl =L 7qE 4 gle Aot}
Keller(1983)7} A A3t ARCS 3} 5713t nge] &
Wb REF] AFEIL R, O 5714 EASY 9
A S8 ol digt A7) Dasict

o] A-tolA= QA ZFo] AP vl MY
olaftzo] MR A o| AA eyttt ol 4
W7F EUA] ALY Ao digt S5 &}
o] 91 7HsAdE AFE vt Qi) o2 sl
HalAl= 5T Mdy Y Aol Y5 A
Q<3 At i wst 3ol mjxE ko] that
T& A7t o]Rojd Ha o) Qi 3 TP S]
otg o) 7)&ole ol Ay o]l njxe

&E

[¢]
[¢]
w

YATLCFHA 5, 2008)¢F v A Z A
] , Ol =¥ o]gjo) sk T wHelof o
s ZashE AR, dlE 0, A7) 23
E Ao S A&H0R AY JH, R
A, v #eg vAdste B o2 2 (Chinn &
Brewer, 1998; Pintrich & De Groot, 1990), &%
A Abe o dZAQ Ao gk njd AR oA

flo

T~

&2 32
29 rlrf P

ro

(A AP )

v

o 4= ok,

SHH, Uit o 2 sh&xtol ok F7Iv) Sy Aat
of kg Frhil delA AN ¥R kg Ayt
grwlog 2pgstoe] sk Frlo| JFE F7| = ot
tHZusho et al., 2003). 1HEZ 7} £2 7ig #
3 Y2 UL B9 gAY BU1E AT,
A 77 A wskE E48ke o8 28 7t
Aok o Aok, AlF 50, 7id ¥t el EY
A A A3 H A4 71 vl o] ESukal Az

H
SHe, 3 8194 AnhE L7l S e

T3, 5ol HEAHQ T
oM AA] o] Tak ARG WAL % 2
2 Rolek, 3HF W) =gt A4 29719} AhA)

3|

4
Gk SPEO] I BEEC S BES 2|5}
& 9oDE FAH He

RS 4 9onz 3y

[e]
[e] 2 E HE
S 5 92 Zoltt

2719 28 A e Ad+(Ames, 1992;
Archer & Scevak, 1998: Butler, 1987)ol|4 I}A|
EF Y o3 53X A2 s 402 ¢
Foj ek L2y o] 39 oAM= F Hele] BA
S BOlAVEAE, Hi3], 1997) Rolvlst A
S BOJA] 7| st (Meyer et al, 1997), %
4k 7 oleEe] WA EF YA FrHH
5, 2006). o] AollAl= A B At 4=
# A Alolof F-&jugk BA A 7t et
=, o3k Zpo]7t At thde] shA Aol 71U
5 Qlo}, eAE0] Aol TitetA vhgsta wAl
HE ERl A of W IS 7120l Aol $-2
A Aol webA wghdo] H4E Bx X|g)
T3 AFA FFORE 7€ THeAol At
, Lehdo] H4=5 et nEof ] sHgEo] -7

e o>~_l

)
ot

g FiH

ir

AN 2 1o 1o o 3L o o



-r‘

f
=

HUO?ITL_Z*LOE‘.

L rfr
e
o L
Mm-S

> =

> ok

4=
2

3|

L2 o By

£ i
>

o >
Ol
ok

s

)
ok

Ko
Ot T
2
)

BN
>
2% ek 2ol RN

N

O

o

-

Egjrlm
B

)

)
hJ

AT s8] $718 B4l BAx A
aﬂ—e— 1§ W A S W) TAE G
EABSICk = 719 B 1999 5 61290

41k
} é
l S
SL R
Ofr
o
i 2
_>; O
= 31
=
o
o
S
0% d
> L
; HU
o =
ok
¥
o _%
N :@
rot
(B oy
H don =

fo
ofs
o
ol o @ gf o
=)

x2
&

o o
b
~

4 o
-
>

s
Fe
o
=
st
o
)
rC
DO
o
o
= of
1o
o
']
iy
(o]
oo
iy ofl
o,

rlo
-0,
)

o o o
o2

e
A
LT
AN
. E /‘

o 2
o o
of i T
J% ro

fo Mo £
=t
=

ol

.
19
DN e HO o2 hu

Mo & oo B o ox
)
E
=2
oft
otk
tjo
AN
¥

o o
N
52 &
—‘1 b{)ﬁv -
4

o

Ao

'}

oot N
1o
i)
ofy
i3]
3
)
o
:?_L_‘
H
2
4z

o
o
HU
=
(o]
o
L .
Lo
i
o
iy

of N O o B2 X g % fr J
of

o o
X
it
i)

IR, Bkl 24 e 3] (2008). SHsAke)
AAH o] 7id Wt wiA e gk Hetstels]
7], 52(5), 561-568.

ZAEA, A, w83 (2007, x] 253 vl
AA RQlo] N Hste] vl gk 2 A A o]
o8] i A8 Fulo) 2. Sabehing ety A,
27(, 18-27.

AL, o1z, Zds (2003). AXNLET Ad

o
, |md 270"
Hoke] dexAw FE2. el 833 A],

3

NS0| BUR| A2 ALES i sty TR 0iRs g3 421

23(5), 574-591.

A% (2007). Amos 7.0 LZRHAAREY BAl
A& g ETAL

w8 AR e, A7) e AT (1997).,
TAAQ AE =S At Ad #3t =4 1o 7Y
ok gl AL sharmkelwSakE] A, 17(2), 179-190,

3] A, AR, A 2001). $HEQ) 914
A - golx wel WE Aol ofgt Q1A 25, JHE W
3} Aol o] A, FHalstuS8tE| 2] 21(4), 658-667.

2d2] AA4Y (2005). EAEAEE AelA
FAEA, A EsT 2 Hibggo] Fulof vx=
A wSAlE AR 19(3), 653-675.

o] Z (2000). JL5eHE 9] Eaf g st ol
AAAF, ShaE7ie ehgdeEe) g St

e b

c

AL, ezl (1997). HEEY A3t 35 7]
ol gk, @H}ﬂ}ﬂ%ﬂﬁﬂ 17(4), 415-423.

AR dEAE wefd] (2006), F7] @ ez H
Qlo] s} Mot ?ﬂ A ol rlAle g A
54, S, g5 A= A 24 . =
3}l OELQ;(] 261, 1-8.
. (1992). Classrooms: Goals,
structures, and student motivation. Journal of
Educational Psychology, 84(3), 261-271,

Anderman, E. M., & Young, A. J. (1994).
Motivation and strategy use in science: Individual

Ames, C

differences and classroom effects. Journal of

Research in Science Teaching, 31(8), 811-831.
Archer, J., & Scevak, J. J. (1998).

Enhancing students’ motivation to learn:

.

Achievement goals in university classrooms,
Educational Psychology, 18(2), 205-223,

Bandura, A. (1997). Self—efficacy: The
exercise of control. New York: W. H. Freeman
and Company.

Butler, R. (1987). Task—involving and ego—
involving properties of evaluation: Effects of
different feedback conditions on motivational
perceptions, interest, and performance, Journal
of Educational Psychology, 79(4), 474482,

Chan, C., Burtis, J., & Bereiter, C. (1997).
Knowledge building as a mediator of conflict in



conceptual change, Cognition and Instruction,
15(1), 1~40.

Chen, A., Darst, P. W., & Pangrazi, R. P.
(2001). An examination of situational interest
and its sources. British Journal of Educational
Psychology, 71(3), 383-400.

Chinn, C., & Brewer, W. F. (1998). An
empirical test of a taxonomy of responses to
anomalous data in science. Journal of
Research in Science Teaching, 35(6), 623-654,

Clifford, M. M. (1988). Failure tolerance and
academic risk—taking in ten— to twelve—year—
old students. British Journal of Educational
Psychology, 58(1), 15-27.

Clifford, M. M., & Chou, F. C. (1991). Effects
of payoff and task context on academic risk
taking. Journal of Educational Psychology,
83(4), 499507,

Kang, S., Scharmann, L. C,, & Noh, T.
(2004). Reexamining the role of cognitive
conflict in science concept learning, Research
in Science Education, 34(1), 71-96,

Kang, S., Scharmann, L. C., Noh, T., &
Koh, H. (2005). The influence of students'
cognitive and motivational variables in respect
of cognitive conflict and conceptual change,
International Journal of Science Education,
27(9), 1037-1058,

Keller, J. M. (1983). Motivational design of
instruction. In C. M. Reigeluth (Ed.).
Instructional design theories and models.
Hillsdale, NJ: Lawrence Erlbaum Association,

Keller, J. M. (1993). IMMS: Instructional
materials motivation survey. Florida State
University.

Malpass, J. R. (1994), A structural model of
self—efficacy, goal orientation, worry, self—
regulated learning, and high stakes
mathematics achievement, Unpublished
doctoral dissertation. Los Angeles: University
of Southern California,

Meece, J. L., Blumenfeld, P, C., & Hoyle, R. H.

(1988). Students' goal orientations and cognitive
engagement in classroom activities. Journal of
Educational Psychology, 80(4), 514-523.

Meyer, D, K., Turner, J. C., & Spencer, C.
A. (1997). Challenge in a mathematics
classroom: Students' motivation and strategies
in project—based learning. Elementary School
Journal, 97(5), 501-521,

Pajares, F., & Miller, M. D. (1994). Role of
self—-efficacy and self—-concept beliefs in
mathematical problem solving: A path
analysis. Journal of Educational Psychology,
86(2), 193-203.

Pintrich, P. R., & De Groot, E, V. (1990),
Motivational and self-regulated learning
components of classroom academic
performance. Journal of Educational
Psychology, 82(1), 33-40.

Pintrich, P, R., Marx, R. W., & Boyle, R. A,
(1993). Beyond cold conceptual change: The
role of motivational beliefs and classroom
contextual factors in the process of conceptual
change. Review of Educational Research, 63(2),
167-199.

Posner, G. J., Strike, K. A., Hewson, P, W,
& Gertzog, W. A, (1982). Accommodation of a
scientific conception: Toward a theory of
conceptual change, Science Education, 66(2),
211-227.

Schunk, D, H,, Pintrich, P. R., & Meece J.
L. (2008). Motivation in Education: theory,
research, and applications. 3rd ed. Upper
Saddle River, NJ: Pearson/Merrill Prentice
Hall.

Zusho, A., Pintrich, P. R., & Coppola, B.
(2003). Skill and will: The role of motivational
and cognition in the learning of college
chemistry. International Journal of Science
Education, 25(9), 1081-1094.



