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Analysis of Connection Enors by Students’ Field
Independence-Dependence in Leaming Chemistry Concepts
with Multiple External Representations

Kang, Hunsik' - Lee, Jonghyun - Noh, Taehee’

'Chuncheon National University of Education - Seoul National University

Abstract: This study investigated connecting errors by students’ field independence-dependence in learning

chemistry concepts with multiple external representations

in current science textbooks. Seventh graders (N=196)

at a middle school were assigned to the BL and CL groups, which were respectively taught “Boyle’s Law” and
“Charles’s Law.” A field independence-dependence test was administered. After learning the target concept with
text and picture emphasizing the particulate nature of matter, a connecting test was also administered. Five types
of connecting errors were identified: Insufficient connection, misconnection, rash connection, impossible
connection, and failing to connect. ‘Failing to connect,” ‘Misconnection,” and ‘Rash connection’ were found to
be the frequent types of connecting errors regardless of the target concepts. The frequencies and percentages of
the types of connecting errors were not significantly different between the field independent and field dependent
students. Educational implications of these findings are discussed.

Key words: connecting error, multiple external representations, chemistry concept, field independence-

dependence

-] skt Tl
(A4 =+ =1
(Treagust et al., 2003). §3], v|A|H FF9
ARGl tigk olsl= setgE, Awis), 13 Wst 5
ofe] 33 YL olshshzl B4AA 220k, AR
0] }\Pﬂog o]gﬁ o}k o f;}x =

st oEes A dthfrsot 5, 1999; Lin er
al., 2000; Singer et al., 2003). ©]dl

¥, Bohy, 49, 34 59 B 98 3

7 A sE Zo] AR AN sE A
aHFolgte F & (Ainsworth, 1999)9] 7]Z&te], A

A FEAAL oFE B Ad wWetem tpket
947 BHES W AAste tds B gFol &
H 2 Ut Ardac & Akaygun, 2004; 2005; Treagust
et al., 2003). A7t B8 LI TARE A EA] A
T ANA @S 9 T4 189 29 19 F
9 ‘jr°ka 917 #AEol A AAE A57F BhA
= 2007).

S~
5

ot L

o &
O'tN ol
=5

-3
=
o
0,
N
z

2 E(Mayer, 2003)°
(Eis= %511 =k xqi 9]
| %

of
e
e

,d
o o>
i
o
NI
N
N

ox
o oo

2R rlo ol o

b 2

w2
L
LI _.Q
£
E
ot
ot
>
o
rni
rlo
>

o o

N g 2 1o
ox M o

qo oo
i

N d
o, B F oy
>
)
o

2 o my

lo

*WAI XX - ER 3| (nohth@snu.ac kr)
**2008.03.05(F =) 2008.06.17(1A1 S 12}) 2008.06.25(22
0] =E2 2007HE HEMYP(WSFAMIAL st
B00603).

—_rL A Abedt)

o=z @j?z%ﬁ%'xrl £ro|



A& AR A9 AR E T FAE AoH 23
AlZHA B4 7H7E dojd By At RIS §
date x2Fs A, Aol mIYPH AAA RIS
AAGAY ol5S 7] 719 e AR A4t A
A3t AAlske TF A S AZ F S 9
A BAES ANTOH 7F oF FAES] 1 &4
o} o]Eo] AN sk AE 94 FHEY] #AE #
ofatal, thFe 93 FAES AHAE A AFE
A Xt Ainsworth, 2006).

a2y 7F A FAES AR FYS AEFT &
&) ¥uk olUg) 7t 98 HAET] AYe 553 4

HOUZH 2 BT AU JdS = Z(Ainsworth,
1999; Schnotz, 2005), SIS0 T+ 849 HFHF
845 B gofstA RaAY ol FHEEY
2ot/ AABHA Bt €4 BHES WA &
o= U2 WgoZ o3& Zolth(de Jong et al, 1998;
Han & Roth, 2006; Kozma, 2003; Wu & Shah, 2004).
et tg B34S 43 835 Jd shrol a7y
o]7] fslAE AAA, WA, FHH FEAA L] ¢

4 BYE UF olshst 2 £EAIM BF 97
EAE 79 SHE 9 B FET  dE g

tlo
f
1z

o
e

g g a7} At Ainsworth, 2006; Seufert, 2003;
Shah, 2004).

dalie $4 tF B4 SelN e

=
e
Mo &

o]

Astal dyPtoeM, SHYS
olglsta AAStE NN FEEe

it » ofN

NI
Lo @o B O NNl mN o2 RH Ok Hu

iR
s
o
Eﬁﬁi

o b 20 2o i o2 & 1o
o H
El
o
Y
E\
lo, 4y -
kp{t
::I,

]
BN
>

—

ol HEEA Jor(FEY, 2006; 2,
A3, 2004; Ardac & Akaygun, 2005; Van Meter
Garner, 2005; Veronikas & Shaughnessy, 2005),
Aol AAR 9 FFES AAlste HE A
AFte wS Aok dF AP AFER FAEC] ¢
R 2 | MEsthe Aol Aok A
Fol AHE Ao R 2ARSI] AA]
e o] XX )L ¥(Kozma & Russell, 1997;
Van Someren et al, 1998), U5 I T o]&9
71z8td AAA SR AR A Folr7] ol
wEtd 54 w4 dEe g3 o o it e

=2
)
o
fru
)
rlo
ox
bz
il
ne
2
™,
rﬂ

Ol
o
i
o
1o
)

ol
ol

ol

o

ox

=2

=

ot ol
=l
o
2o

N o
2 A
2%
o
ox
o

oX,
2
ez

e ofy i

2 rlo

™

BN

N

oot O
rr

T
2

it o

4

ox O rx o uE @ i
off
i)
o
4z
BN
ot
o
o Lo

off r 1 ox fo
ol

2
o
fru
&
Og‘;,‘l
o
rr
2_"

tDwyer & Moore, 1

of Wa LA FAEE AH Fuey

Aol Pad ars

1o

oz

il

o,

iu)

o2

=2 2 2 M o
> > o 7
= = =

ot
+
N

ich
ol
-
rir
i3
o2

me rlo

wu £ kI omd oX

e o

k) jg ko ! o
o Kl

o 3otz

. e

rlo'r’
T Y

o 1 o
ox m W

D)
Dopr Hop

S )

]
)y

2,
=2

o

2
+
ox
_O‘L
fr
o
oft
S
=)
fr

3s9
=
[

o, [

2
O,
ot
o
frt
rlo
LI
ol o R
ot il

o
e
S
%0
N
_I-‘[-(_Tl rr
Tl N
X |o
b
D

995

~—~

3 zAshshed Ad s
=

£ %ol 23, 94 EHES olslaz 2 oy
2 AHolsle THo| EE3 ZoE HIF(Wu &
A

=0 37
=S 4338

1. 47 &

MeAle 24 %

==
=)
of
1%
Rl
—
o
i
o
o
p—
\O
[o)}
ol
fijo
>

B, A 85 vele] el
BL W9 AF8] WH S G55 CL
J J

1=
ARk BE FYSY] FEYA

Shah, 2004). U5 T4 S0l sl o4 ma
2 4 : %

AL O%
Fans vFH 24T PEse] ANT £ Yk

o
=
o
2
-
2
X
rir
et o og

s ofol Pyl BE 7}

fr
k
e

ox % oy

Table 1
Subjects of the two groups by students’ field independence-
dependence
BL group CL group
Field independent 54 41
Field dependent 42 59
Total 96 100
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Fig. 1 Types of students’ connecting errors

Table 2
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Operational definitions, frequencies and percentages of types of students’ connecting errors

’ N(%)'
Types o.f students Operational Definition (%)
connecting errors BL Group CL Group
- h - - " -
Insufficient connecting Connecting the correspondl‘ng attrlbutes 0 t'ext and plc‘ture 16(16.7) 13(13.0)
among the shared one, but incorrect or insufficient explanation
Misconnecting Connecting no-corresponding attributes of text and picture 43(44.8) 34(34.0)
among the shared one
Rash connecting Connecting 'the shared atFrlbute of picture (text) to the 39(40.6) 29(29.0)
unshared attribute of text (picture)
Impossible connecting Connecting unshared attributes of text and picture 11(11.5) 6( 6.0)
Failing to connect Failing to connect corresponding attributes of text and picture 59(61.5) 74(74.0)

among the shared one

" The number of total errors is above the number of subjects in each group because some participants showed above two types of

connecting errors.
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g 7Fe @ AA AXSAY, 1 245l FE NER gg o H8e AU A=A SAELE Qe
AHAQ Aol glis Sl BAFLEA o ARE Bz Q8 ANE 234 28 AAsE ¥
OF FE TS YT F U Aotk Ao AP LS on)si)
98 EHES DAsHe Aol HFHOE ofF
5) 92 ¥°19 AR AN E 908 BAES AAE] Ao 7 9F
A BolWe dAAsoRE 3 29 FH 22 gz 74 246 U@ olsizt AdHolor st
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o] Uebstth. BL JeellA = 597 (61.5%), CL Kol 7)%50] WEaA AA A AL tFEA A" &
Me 74%(74.0%)9] o] o] oF fde Bt A7b 9L AL oA TS AA M QT
o BHES SutEA A HdM e WA 7 © 85 Ad EAAAE A A S
o7 g 74 aach 1 9% 2450 AN sgjaile ol o] AFold AN agdE 22
= AR, 99 3459 BAE Fste HHES AF o AR Axst] fa 43 SR T thdd
2o g F3fsof Frh(Ainsworth, 2006). L} ©] 71350 AMEE I )], o] 7|35 TS| A3
OF #RE uel PASES 1 BE AL AN APt A4 ol weh thpsbA MY 5 drkee
o, 2% 29l #¥ 2288 dske g% MHE B8] 5, 2007; TG, 2006). THEE kA =2
P& 7FsAol Utk wetd o] S A FF upep o] o] 71558 oujy} 7]so] HAIHA] kol
Table 3
;{2 test results on frequencies and percentages of connecting errors by students’ field ina’epenalence—dependencel
BL Group CL Group
Field Field Field Field
independent dependent Y df p independent dependent Y df p
(n=54) (n=42) (n=41) (n=59)
Insufficient connecting  10(18.5) 6(14.3) 31 1 581 6(14.6) 7(11.9) 16 1 .685
Misconnecting 25(46.3) 18(42.9) A1 1 737 16(39.0) 18(30.5) 78 1 377
Rash connecting 25(46.3) 14333) 165 1 .200 11(26.8) 18(30.5) .16 1  .690
Impossible connecting 5( 9.3) 6(14.3) 59 1 443 1( 2.4) 5( 8.5) 1.56 1 211
Failing to connect 31(57.4) 28(66.7) 86 1 355 31(75.6) 43(72.9) 094 1  .760

" The number of total errors is above the number of subjects in each group because some participants showed above two types of
connecting errors.
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