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The Effect of Learning Module Using, Cognitive Conflict Strategies on
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ABSTRACT

The purpose of this study was to investigate secondary pre-service science teachers' misconceptions of tide
and to develop a learning module that can change misconceptions into scientific concepts and to examine the
effect of the learning module for conceptual change. In order to achieve the purpose of the study, the researcher
developed the test tool of tidal phenomena and the learning module using cognitive conflict strategy. The subjects
of this study were 40 first year students who majored science education at a college of education in G
metropolitan city. The results of this study are as follows. First, secondary pre-service science teachers had
various misconceptions about tidal phenomena. Second, the developed learning module was effective in changing
misconceptions about tide of pre-service science teachers into scientific concepts. However, some students had
misconceptions about tidal phenomena after learning the developed module. The typical misconception was that
they could not distinguish the centrifugal force generated when the earth and the moon revolve about the center
of common mass as the center of rotation and the centrifugal force generated by the earth's rotation. And they
did not know that they should not consider the earth's rotation while the earth was revolving around the center
of common mass.

Key words : misconceptions of tide, learning module, conceptual change of tide, cognitive conflict strategy
| M2 A9 AR wAAeE BPAA Wi BES

P = AR HeH o ook Be £8E 2 5

] UTHEFZE, 2015; Feral, 2007). 12y gAE©]
Y5l AR Aol Ut ol E PR AL g5 gae aele] 7 YolS Axw o]del]

Received 9 March, 2017; Revised 22 March, 2017; Accepted 10 April, 2017
*Corresponding author :

(©) The Korean Society of Earth Sciences Education . All rights reserved.

Jong-Hee Kim, Chonnam National University, 77 This is an Open-Access article distributed under the terms of the Creative

Yongbongro Buk-gu Gwangju, 61186, Korea

Phone: +82-10-6520-5452

E-mail: carthedu@jnue.ac.kr

& =2 249 20175 HAL Selee] e B3 HelslE
This study was financially supported by Chonnam National University(Grant

number : 2013-08-09).

Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.



[Re]
>|
ri“
oln
=
0y
g
i
g
Jon
=2
=
&
B
i
=
é“
=
>
ar
08
oz

27

dle B olEgol BXE Futel glo 2t e3E(FHEAY, 1990), olwf AdHsE Hd AA
Y S 7 Aol A4Llwe] =2 AR A ot w ek} 2go] F 938 th(Duschl & Gitomer,
d& 2 ok 53] g FellA eoldel A 1991). 8FA| gk o] & 2 E-g-3iha seas ey
“?“ O]% i}i]—ﬂ-]bnﬂgi %Er/‘]?:] ‘Zr‘}\f 34\% _17_/\}9] .% jr,}.é‘_]—yHLégi ]j}.l[171 2} _/ax] %q_ QHI/]:O]—UI] 3}
LI AR P osholrt kel AR A S8 s AR g1 9 Ao ohg g
e e/de sl Aty 43 SAd ¥ 2x ysgs AYw oL wgown FAH
AL AL FE3 oz £ IAH Alud vl wA Aze AuAAERe] 9ol AL
& 27 dtlel @ 5] WEel JRE - geppgon 47 waEst 0@y bReld
St A et e s BT anne ause o= el i
o7 F= AL Hahe] A4 3} Uy, 3 = A AgmE o
A 0] &ﬂg} o]iﬁ. Ef g glax_]ol:]l h:axqo J’]’%OI’_ 7] /] O7H z= 4 00}‘7] 01351—;‘_—
*11__ ° ;a l:l]- :‘*‘I Eﬂx_o *‘]l-—— HAS Xﬂ/\] U]—Oi/ﬁ %u 128 ]E% :5]__L‘_: o]
=235l =g o 2x]o] IEFA A o Nz §
'il— T‘—O}H‘—q ;/};;J;/]-ij jﬂ;t_'ﬁﬁo u]_:]l*] E_q]o d Ads AgE AHshe Zlo] Aol gs5at
501?058:—'?@ = . :u}%(lmw’ P 7t QARG E A =AsE RS FIHY
p ?‘_ ol =
i - o] 712 e/l o} %Xﬂffﬁﬁcﬁl y_q F3kA o]z}
g 438G B #o] gz U] TorEE e sl e ol
: A 24 B eid EE?}S_ QA ZE Ao 7 A
Al ol & Wl A5 FAtel stk &
5 2ok Aol nigtAE Alolnh
T W82 2009 70 et ms ol E 9 ’ ) ]
5 5 24 @dol gt ojal o} AHE MY AFE A
dollA), 58t 2, 38hd 2 A F2E [
- 5 5 o HEH, T2 24 @4 dd AdF ofd 7,
A} 8] Od—éls}i suv} 2015 7H % Jth;?Jr ﬂqﬂ ]
SNl Bg ol thokrd em (|, 1998;

AEA, 2001; -SR], 2004; 77143, 2006; ©]714,
2006; B8], 2009), 24 /NI A oAM=
S A e 2 gl vk 712 g
23
[}

aha ol 4 sl Y

::
r_‘
=
© o)y M QW oox o % 1y oo i
[
1‘:0‘,

ot} gty AH 7o) = kAl o LE T U =9
ME]'. iﬂ'J— 0‘74 ]T’:] ﬂ ]QO] ‘4 21T O]L]— E\:ﬂo] 10% S Z]—E_7 jJB_’& E]—:ﬂ__ 6]—051
Z X 34"1'0] 01011er °Jﬂ‘” 7\] ro] O =2 jul =] = A
- o = - THT ‘?‘ﬂ'a«]'ﬂjo - JERE S Slatludo =
= o Elo 18 2] 2ol SLE = ‘3} oX]E’_]_' =N ?xﬂ_ocq EH??} “’]‘517]11:1’] O] H'é‘
0 e e Mger gYzaes s g L T ET HE A
= ]L ’6‘——E Eoo]'—‘tﬂ ] U:H L‘I-‘lTL].“I ﬂ/\Kj IS ‘|‘6‘ “210 Oqﬁr
& Mg .
9 52 /)R oz ALgstuy B8 ol e )
kol thorat o7 o 3 A o AFelde FEAe du Aol
7b A o} theket esfde] A7 gt ol . _ i
e s 23 e 24 A4l 1 olde b
& AAE AR ohviet ToH dulaits 5 ] 2292 0 1= A eke A a3l 3t
RN BT 2 RS F UEE JAAZAE ks 43 €
X T . rpEo = - =2 Ay -
F4FeA Qaee QPAAE B3 g oo Neott SRR St e
Fld 54 Ad At JHAINE Aldehe
s st Fol Al ARt G 1 2 0|2 uyz
A= Hol7h ek ok Wl sherlel AL
Ht} g3k gehfdor WAz SeiM = 1. =M
= A o =] KN
AEAZE L UE SANE BN T AAE e e o
BAR BAG 99 whe Adg wsue 5 o e e
FHe] Eo|7t FU|Ho 2 Wele 2xﬂ_o—(li,'l



o
il

o

sl el

tod 22ke] 2717k o 1598 F71=

9

9

15wl ol Wazt v

(solar tide)o]2FaL

3

AR 2
S|
A

8l FAIE = gl gk

4

d ol gz
7122 o

L

Huz goke] )zeo) ol sz uy Frim

o oIg 23} v
ek

1

i

2 E(equilibrium theory of tide).Z ©]& A

28

ofi
s

nNo

ATl A Hek

oIt} =

=
i

5571
w gt 2] o] zke] 90°%

=

29 Qa3 A9 o] 3F

n
B

"o

!
B
%0

—_—

}

S
=

ol

oF
T

A

pi
"o

Ho

kol A v}

o
fiA

af

ot ageg
(¢

o
il

A Aot 28y

-

] 3]
F AT o]

o
fiA

€]

L

.

o

oz sk @ A

e 27} 1 A 2Eln AT B
A

& ) GjeFst 2l olzfe] 09l A3} 180°91 Yl

A7 2

°l

AT, Aok 2 Alole] wgQlE o

It A AiFe gof glHjo|ng Aot g
1,650km =& 3ol At} ol &

I M= 203717 o

oA

[¢]
e}

o)
]

r
Y
o
70°
oy
!
fanl
"o
A
W

of

ok
2

Srio] EolA]

9

1

T

aff Abd g

jant

o
n

¥

i
—_
o
700

ol

o
XH

s
ag
>)
o
)

"o
I
Mo

o|

—

Nfo
o
o

ojp

Ho

st

TGarrison, 2010).

pu

1
.

T

x

F27} e
=

=
=

Q)
2

Z X

g]

A=)
-

sH HE=Z 8
12717k 25

4

S
Ld

3L
o

L

L

°]
of}x]

o}

af o Al

5

< Fepdor uy] 9

)

70

L

L

AT 24 717} 124)7F 5080l

L

L

LET

meb A7l e 2

ojy
7o
o
~,

°

"o
olo

o A& gov, olu) FHe AP Y

ol

o)
T

o
ol

]

L2 A &

o123t A7 A o

ApaE AN

- o}
- =

&

=1l &

L

L

o2}

=
=]

oy
a

A

[

gl A71= 71

ur} ok 28 o 2k ghekel Q1] o

9

wol ek, Az} 400t 2] HolA glojA 2
o <

=
=]



QIS T2 MEH Sie=2E0l

=2
S
il
i
N,
X, ok
2

y

A A 9] AR e &S nAA] FE

>~
>
>
L ol o
N
ofn ‘;g
o> o
lo >
¢ -
ol er
23 H
N tof o O
% 2 il
- of o
~oo 2 Fol;r >
1 % 2 > Eug
M me 1 o
o, ol ox. o ol o [
o o 2 Mgy o et
o> wlo rr mE ok pot g B ot 2wl ofN of

>

o mE X O orfr IE Q8

X

)

1. &7 EHxt

A A9 Aae o7 ZohFig 1),

o] AFolM e SrEAtEe] 24 g g A
AAE et @ids hetstaL, o 5
7] 918 A LT HFE AL o
=], et AR 9 BE A
= Akl duATE Bate] 4 4 Bl
ARt 24 Ad AR e ATt u S
29, A7t S
3 3AE F 128 AlnuE 58
a1, HFEAow 3o A 3}e}
A 24 d ArA e BHEEs

2

o4

1E

=

o

o,

[N}

ol

o

oo 4

R

AN AT oo
(T P

ol
ol
£
=

o, Rloo
oy o 1o
2
M
~
il

n]I
8
)

SSUE OfH[AMO] 2 JHEBHEI0 DjXl= A 29

A A%

P

P

1
23 A
Fig. 1. Procedure of the study

2, AT M7 Y BT T

AT AAe ta3 2rhFig 2).

0, : AR ARAACIEAAD
X 498 FUANEERE5Y)
0, : @] AFAACIEAD

Fig. 2. Experimental design

o] ATE GFIA Ao ApETE et
A 1ghd g 408 S e R st o5
15w A BE AAAG A& o] 53t
g, A7 13 18 2% ol e 5
o, AP 19k o] ¢ s 227, A P3ehs
0|43k ek AL 13wolth

3. dAH =7 2 XiE X2

M A e 24 dig Saate] g
A B Sfsf s, AARY A
Cronbach's a A7} 726010tk AR 9]
F 4T, ¥ & A A4
} dlAlE Tt ZTHTable 1, Fig. 3).

ATl A ek QI 4G ke A8 =
| SeiEe] A3t eAE o] 4

BN
LU

o,
%

Mo rir

odh

(

S )

[ea

°]

AN



30

SN
E S B A
. ol = =
ﬂwﬂ'ﬂrﬂm%mﬂaiﬁawo}_m%%mﬂ
D) Rogogr ™M [ T~ o
ZEO Al lemmﬂﬂxa}‘w_z?‘_t_
. ] e Mo 7 2 g o1€ Alm oo To M [N
of T ,?%awmoaaﬁ ww,ammonanﬂ
R < —_ o- ~ O (IR i p—
) 8 rw T %_n%ﬁ.%%%xw;o%%a
B h N ol - ~ o i~y s o o
il of =3 ) s E L A = Mo B —
g au S ¢ mﬂﬂao%WAATi%ﬂﬂ T ™
H @ b = - " a13] X © o il
. < 8 [ i R i KT
; g o 1 m_n%ﬂﬂa%%%aﬂ%xwgogA
: 2 I S R T i
g o o Ao o ) 4 = o = X B oo o &b
S ) A= 2 F
" = 5w b ok B W B X P s oy d
2l w5 o W o ul ! QL . ~= o
5> 5 o Mo B o Toowdom g W o
3 y it . ’ aiqawqiﬁqwgangsw%
o it N gwiQQQﬂ%wg%%i;ﬁmiqg
oo o milZ:E?i:i@l
Za B} X Ao i = T o) =
3 FooleR A iwﬁaﬂowﬂzkﬂﬂﬂoﬂ.ﬂnmaﬂ%ﬂo%%%
%m @ K e n_._ o X = © .QI ﬂk = h %M AT ~ HT o) = oE ﬂuﬂ_
E i i %EAT;.AT%@% ,Gimﬁn@ =W R
i = ﬂmh%i% toﬂo\ W o T T B
£ 2 : ﬂ_w p < o g
54 i B -
Hf,ﬂ ® ° 5 (=} o -
Bte o =
- © ~ i
< e .
T BE o} —_ o~ @ [
RERU R e E g | pw | % ol =
LGS o xr O*O T Bﬂ_ ! ,H._OT E._ <ATo WM
) = ,_u_&A ﬂﬁ XO = :i ~ P g N ~ %o N o ,Lu_mq z?mwO _ N
N o} = o o] N m o H - 00 TR N 7 o | 1n;o,_ﬂ| ey S S|
<o T B 2o | 8 | ™ A|-E P %mmm_w ! 2R W_uanﬂo wm o
TN mw Mr mu o H Nﬂ Mo HP G S =5 T o = wﬁ%oﬂ - %uewrm T o | X2 wm
N f .1 o prapec it X T X n—
= wDI n_ﬂ ,MM Otm ,Dr.l. m ‘Ur #E EE M._AW m W oF oEM.UUI mm MM MM NM aommmww oﬁ%g Nﬁcﬂ% % %o
sy O O —_ —_— o ] — ol = —_ < _r— oF
YR O B o ™ 9 g o | N | P ) AR o= ML | e i
X <« OE &o .ﬂl ] Z ™ s PE Il o T <n oE ,aol‘_dﬂ o
o M o s = ) X AR | — Ko wiop © o = F o
i NI RGN £ i b 57 |27 | % 5|k e 1 2L | BLT B >
T R Mo g AP 2zl = 2% Ele | B ol o | o | s
T _oEE ok A2 =15 c® | 5| T 33| % | RN | BT
—_— —_— +— ~ —_) o) o _—
T T ESECINTT S sl®|~ |~ Yo | e W | A o N
ol Il o - ™ o mw al3] ol ° | waﬂ M W._ﬂ X o T LT o i dﬂ%o M
Yo o B e R o o g ” i S )
T oF X o EJLM ojy W Amo = = o iz} LM ﬁwﬂ m:ﬂoaﬁumw.;awumwhﬂ N
_ i = _ 5 b o3 g X o ]
%w@oﬂaM,%1mq S 7r | Ew¥ o3 TR
= o & H W® T mn . NS = S 2 X
~ T = o - ﬂ d.b Y —_ N 9 " 5 auln
ﬁn%uﬂﬂﬂm%L}%ﬂn o = G
;Aqgaﬂsﬂy w2
oo N X ol B W w
BERT




QRIS FRIE HZP SBEE0| 55

ol

' 1S

(712 g7EEA 2] & ARl 2A8ahs 2
A7l & Wolt gol BRUHE Qupl HEuc “apolq 3TE A BE
BAE 42 Bo{WACHE ¥HY BRYUH Ao 2N A + o
TS 42 A0l mY BAIS A #2 5 A Aole A g
she Badld £ Usic,

= Eqlo] &

v

mM

F=G
ehREY 3715 EAle gl wlalstn, 24 Aol A Algol vl o2t
= 24 2ol 7'137} oI YRtHE ™ 23] Wehll gk (0¥ 1012 AP
= Aol ZEshs 2 Ad=E Aol ot yebd Jdoloh

O

(2% 101 A74el § YRl B8sts wel Ay
wol JDIE B YA UO UHE ) D, Yol B B UL e A8 A we
ok 2oy A8 3718 vebls SRS Polo) AU BlE sl EAHT A
Al wel 92 ok SbhE 23k ok Wel Wold ol ok 7% FEY 3] Al
CREKEERT OR =R SRS

Dl gresa 31 2 Uxl s ¥ ¢ 3
2 e fesol o WS a4

4EF

B U25E T W FUNS BAY STUTE WEIT ¥ B BANNE 2T A%
AL etk (29 110614 $2tEa 2 APPSR ol FolY EH2S I 08 &
U@ AN 2 T A W@ 2N gt

&

aN———VB,

A X \ ¥B:

\Y: / \\(

N

// i

Ar¥ ¥ Bi

(2™ 11] ¥ 0F #d THU2E #Mshs £F

of meel HA(BA A UELE A4HY 370ek wae te BEE 2 Lotwal
L 4z% e 2AW(A~A)EE BEHC HE J2NL

2 283 Wel B4E Fob TAAL.

3. a0l AEeE 44 3oleh wgE EAHAL.

4. 1-39 EE BAUB,~B,, B BAW(C,~C,, Cpol Watel YA a2

5 A, B, Col ZAE 44 3719 $uE vasAL.

(3% 12)E ARe ol A7uRe BTIY SUE W SYO2 YW 3¢ A7
o) al9le] £ 3 A, B AFEAY AR FUAE F4M, 44
¥ 2ol Y2 3493 37 4D Wl Yeholo2 By
a0l A2shs wel A=e W WHe D AP BE Doy 2

A-}-T“.!ﬁ zla‘:‘i‘_l

=3 A B7t ke & E’- —l il
dAEro Pk 27D £ F A
o R FE 3712 ‘-l'El"d'E?n

Fig. 4. Exanples of the tide

i3t OfiH[wAM] 2= JHEBHEI0) DjRl= A 31

&3 hEREo] 24 g

U3} ZTHTable 2).

Table 2. Results of t-test about the tidal concept change

N M SD t p

AbA 40 198 201
AR 40 698 347
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