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ABSTRACT. The purpose of (his study was (o investigale the educational eflects of an animation materials developed
with the macroscopic particle moving sight. The 1 animations developed by the researchers showed the movements of
molecules. jons, and electrons. The materials were developed for teachers to use when they taught "electrochemical cell
unit. The subjects were 151 students of 9th arade who were divided into the experimental and control group and were
{aught during 16 hours. In order to figure out (he characlenstics of each student before the instructions. a short-version
GALT(Group Asscssment of Logical Thinking) and the pretest of conceptions were carned out. After the instructions.
students tested 3 tvpes of exanu the posttest of conceptions. attitude test connected with science. cognition test. Atier 4
months later. students tested the posttest of conceptions agin tor long-tenn memory eftect. It was tound that the exper-
imental group using the developed animation matenals had significantly tugher scores of coneeptual understanding than
control group. The experimental group had also siganficantly lngher scores of the long-term memory test and attitude test
than control group. The results mean that annmation matenals wlich shows the macroscopic particle movement help stu-

dents Lo undersiand scientific concepls and lo elevale inlerests.
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Table 1. ANOVA of Pre-test
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Group

Mean

S.n.

F p

Control

75

31.5583

14764

Expenmental

76

31480

17.749

001 0978
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Table 2. ANOVA of Pre-test according to cogmtion level
Cognition level Group N Mean S.D. B P
2 ] B 4 O
Concrele ol 23 2L 1228 0.701 0.407
Experimental 23 24.652 11.199
o Control 21 29.667 14978
T'ransitional ) 0.024 0.878
Experimental 26 29.000 14414
n " y
Formal Control 29 A1 1eom 0.138 0711
Fxpenmental 27 39.889 14216
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Table 3. Developed ammations

Animation No. Title

| Metal canduction

2 Flectralyte

3 Flectralyte movement by current
4 Farmation of ton

5 lonization of clectrolyte

6 Flectrolysis ot copper (1) chloride
7 Redox of copper

8 Metal and acid

9 Reaction of metal salt and metal
10 Volta electric cell

11 Drv cell
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Fig. 1. An example of textbook explanation.
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flig. 2. An example of developed animation.
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Table 4. ANOVA of post-test

F4 ;4 2k A 459

o)elgt FYHe HAS Vehhs oflolo)d 2]
Ak} olo] S48 o) wh WA Y5 2
27} 31 Aolok
DX =3 AR RGAARS A B el A
sbRdel] AR A AR oAl gt wl AAsied .
T AL o gl AF 7kt FA Fltel #A)
FE BAsG AR A FHAR] ANHES o] 43
AR R dble 63 U Sh) Rkl S 24
A7} ofrldoo]d 52 i3l £l 3k A ol
o ) Y VIah FAISE 4T 24 e
A7) Eohg QA £EUT T Wi Tble 7]
Arekeh BAROLE A FEEL Felvl 2}
5 Belah Qikent, A £l shyzel
si7)e) Syt gAA 2279 syl vl AY
whe] 447h ¥l m o} stk

Bato| BE . ohivlold Ang Hew
of %3 F A Peinh $4 Pee] o] sl o

2 AAF AR E 2 24 A Table 854 3E
14. Z_ofufol el 225 43 G4de] i Aol
E 0gS Folont kel FAS ¢ viel = 27} )

o 32

13h A AT

Group N Mean Swd. Deviation F p
Control 75 47.733 24.746
413 0.044%*
Fxperimental 76 35290 20.771
*p 0,03,
Table 5. ANOVA of post-test according 10 cognition level
Cognilive level Group N Mean Sud. Deviation F p
Concrete Control 25 41.600 27489 1912 0.054
Expenmental 23 33.739 21.348 o e
Transitional Control 21 S 21712 1563 0218
Fxpernimental 26 34613 19.231
= 53 3
Formal Conrol 3 s 2 0116 0.735
Fxpernmental 27 53556 22418
Table 6. ANOVA of long-tenm memony est
Crroup N Mean Std. Deviation F P
Control 74 35133 16.737
: - — 4289 0.040%
Fxperimental 71 41.268 18.893
i 0,05,
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Table 7. ANOVA of long-tenm memory test according to cognition level

Cognitive level Group N Mean St Deviation F p
Concrele L_U“m_)l 2 32400 17'388 1.970 0.033

Expenmental 23 41.739 15.271

N C

Transitional 9011lrt')l 21 36{){)7 17.9%82 0316 0.608

Expenimental 24 39.583 19.667
Formal Control 28 36429 13148 (174 0.246

Fxperimental 24 42.500 21.720
fubl: 8. ANOVA of altitude test related 1o science
Group N Mean Std. Deviation F p
Control 75 86.120 1.356

0.130 0.896G
Expenimental 76 86.382 1477
fable 9. Students’ interest of animation materials
student number(® o)

Division highly agree agree neutrality disagree highly disagree sum
understand well 22(29.3) 34(45.3) 15(20.1) 435.3) 0(0.0) 75(100)
interest 17221 34(45.3) 18(24.0) 435.3) 2(2.7) 75(100)
pay attention well 12(16.0) 22(29.3) A O6(8.0) 4(5.3) 75(100)
contuse 2027 6(8.0) 18(2:4.0) 32(42.6) 17(22.7) 75(100)
bore 1(1.3) 14{18.7) 23(30.7) 26(34.7) 11(14.6) 75(100)
hard 1o understand 000.0) 4(3.3) 15(20.1) 28(37.3) 28(37.3) 75(100)

vielt 3
OHL{DijO| M

?01] R R R

Mold 2 &

3ol A=) g}

=0l CHBE 14,

£h8.3) ¢ )3k Bl zo

sle] A8 gl WJJ
& 2Alsldc), Table 93>

aoﬂ gk Erlg RAst el

fable 102 sulslol g Fede] SHAEe) Shpel

dAelold RS ofw
o]/kl AT goll | 2

> oo w H4% Aust et
'S

45| o

Tahle 10. Strong point of animation material for learming
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Opinion Number of response(" o) Reason(no. of response)
understand well 13(20.0%) « can see microscopic particle moving(24)
« can understand well(11)
agree o interest(7)
understand a little 35(46.6%0) S0(66.6°0) « pax altention well(6)
« not bore(2)
e others(3)
. . neutrality
. 3690 A
neutrality 15(20.0%0) 15(2009)
disturb a little 8(10.7°0) « disturb attention(+)
disagree » used (o classical class(2)
disturb a lot 2(2.7%) LO(134%0) < onlyinterest(1)

o athers(3)
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