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Conceptual Changes of Middle School Students on the Motion of the
Moon Using the Cognitive Conflict Instructional Model
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Abstract: The purpose of this study was to classify types of preconception about the motion of the moon held by middle
school students and find out how the lesson applying cognitive conflict instructional model changes their conceptual view
of the motion of the moon. A quantitative study was first conducted with 48 ninth graders and then followed by a
qualitative study. In the qualitative study, male and female students were organized into groups of five and ten
respectively. Students were instructed to observe the motion of the moon about for a month and at the same time were
taught via the cognitive conflict instructional model for three class periods. Data were collected from interviews and a
questionnaire evaluating the degree of concept development that each student showed. A majority of students were found
to hold misconceptions formed from elementary school programs on the motion of the moon. Further, students showed
lack of scientific ability to interpret the phenomena of the moon. This study showed that the cognitive conflict
instructional model was effective for students to make progress regarding their conceptual views of the motion of the
moon. However, it was observed that misconceptions by students may possibly occur when two dimensional figures or
miniatures were used.

Keywords: motion of the moon, preconception, misconception, cognitive conflict instructional model, conceptual change.
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Table 1. Curriculum analysis related with the motion of the moon
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Fig. 1. Experimental design.
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Table 2. The results for checking of content validity
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Table 3. Development of cognitive conflict instructional model

A s Fa U % BT
- g 7] AR-S sho] O ek,
- O BT CF A
. A 5 VIR 5=
o EEEEsx C B NS AT DS Y GFEFH A AHAY
AVHL ST L, @%) B 98 9U9 138 wEA A S O o sE 85
I 1 (@5 Bt AE B ATuRA A 598 @ ol9) = 8%
- -89 $5& ojd A9}
R o) 4 8 s
-8 7R ARE ao] O Hohut,
- C& BRI CF AL
AF Pol F7FL E 3l A 43
A D - 2% ag d 85 3 Bres
S \j AFEDT B 9740 mek AFABAIA 2 o] ofdl moZ 0.
A T8 0ol B
T 292 mEUEAM 259 AGH AR, 3 S 2L 94 Ml o] A% Tl 9 )
- Gl Ml
29 9 tazmx% | 2 TR
o) o) Wsjatein gol o £5g sjelo} Wk

-Co) H§ 2 A5

LN

- 7] AES B O Seeit)
- G ERIE GE AlASh

EE &%, VIR A& A4

L5 l2E A% DS ATIE 018 A ANAY
TRl U3 A4o] Ao 4 gl Ak o FE B
T}FE o7 UE FE

< CaF ¢l i
TR WA 22 71 Y] A
22wk 2ol dojulid e, A, gol of el lofof shtr

-Gl M 3 4

EIe] $94 AREY, AT, B ©F) BE
443} 249 9] oig Aol g




Table 4. Concept level for question on the motion of the moon
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Fig. 2. Drawing sheet for interviewer.
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Table 6. Types and causes of non-scientific conception through interview
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Fig. 4. The flow of instruction through cognitive conflict model.

Table 7. Change of concept level about the motion of the moon (N=48)

T Hla Mean SE. t p
e FE0%) igﬁi 18 5"7176 8:‘3;51 12919 0.000
AEHr10d) jﬁ;‘?i{ 2?(5) 82 7.288 0.000
ol (10%) igg:{ iig : 82; 13.056 0.000

A e o] Jdez o e 52 JAde
2 2A8i.

3) RESS: & 2 3 AY AEE °]7<1)9P o}
A 71«](9. OIT)Oﬂ Y gg #AFSE o}&’iE}
e g 35 Ao ‘:Hﬁﬂ 29718 E g sk

REEE 7]§11 l % A% EE Y& 71%3
=5 3tk 5 R Fde &% 44E FHe

2 UR3E 6}i’iu}.
4) JALS THRY A8 & A EEEF §
e SR =S 31}*1011 éxi ! %}%E}. 1)

’G“Fﬁ—?—oe =170

Eo| 25 Y W3}

g #3 ZESEH LT FUREE e
FHE A 37 Tl AAAE Bl o Ad)
£ AP} vt RS Table 73 7).

g #E B8y QLS FYREE AL
THS AAlg F 99 &5 Ui g el &
aol7t e ALZ vehith ARIAA Y e
8774 ARTHAL Y F2L 1516802 3
ek ol AN R Xol(p<.001)0]oA
g 35 EEEeH QLT FYEESs H48 &
dol ©e] &% i wslel wl¢ EHHoIUTL
g}, Ao FEHS) o] FALE o
AEEy ARAFETE o)fAge Aot ¢ &
Ao Uyt olg EESEH AT FHE
ol M2 ol 5 7|E el g v
A AL 71815 Algsl Fol 2] 25 AdE ¥

ol

gl gk st 2Ae] B HIE & Aoz

Wé A4S T e el wE i W
3he Table 8(2E), Table 9(°l)9} 2t} 2o} &5
of digt Md $E8 dolre BE TN Azt
g Zol7t 21%1@ 3MEe THES Y A=
o7y, T FAAZNA g 912 2
71), 9RlE4e] dofuke QL) £33 p<.0016l4
freulg zolrt sle 2o vepdth 53] 33
el A4 7 2 A7t ek ole 3 &3]
Mol #AzNae B8l 44 A5E &+ de
A JldololA] S0l 2 Ay FHe BoEH
2o Rgke wax ¥He| FYe Wi dethe
& AA T F Aty AdEn. 4aiEe]
A i s o] Wake €9, ME
o FAAZANN BEEY X)) £ p<.0594]
Fugd o7t Sle Aoz vt ddge
NS B T BYe A9, QAL AR
g2 183 £ olFE e B njg] we
AHEG8%)S HolZ Utk ole €9 343 g9
o Wz 2 279 A F oA EES] T
d4E a7sks /idololM SEEANAE g o
2¢ /ga Aoz Bk,

AEG U3 olfE Uik RE HolN
| gAEich. 243 gHe p<.059A, TE
2 p< 001014 Fefmidt Zfol7t AT 2o
o g HdE AEge 3lo] T TU=R?

7N

A7k
) e Selo] 4Bl TR e A

=]
hiy

e
Nl

o
Oz

oft o

[
nf }'D o?i
to offt Fo Md zfh

2



Table 8. Analysis of each item for questionnaire (N =48)
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Table 9. Analysis of each item for stating of questionnaire (N =48)
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Table 10. Change of concept level of participants of a qualitative study
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Table 11. Types and changes of misconception through interview
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Fig. 5. Role-play of the rotation and revolution of the
moon.
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