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Development and Effects of Instruction Module Using ICT
on Earth Field at Elementary School Science
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Abstract: This study investigated the effects and development of instruction module using ICT on earth field at
elementary school science. The effects by 5th graders appeared as follows; First, ICT-applied teaching method proved to
enhance the science learning achievement regardless of their grades compared to the ordinary one. Second, Instruction
module using ICT devoted to improve ‘self-directed learning characteristics’ at all grades by comparition of the ordinary
teaching method. The Sth graders showed the improvements in the fields of ‘openness’, ‘self-conception’, ‘initiative’,
‘future inclination’, ‘creativity’, ‘self-assessment ability’ all of which belong to self-directed learning characteristics. They
did not, however, show meaningful effect on improving ‘leamning eagemess’ and ‘responsibility’ improvement. Thirdly,
ICT-applied teaching method proved that it is more effective for developing ‘creativity’ than the ordinary one at all sample
grades. The effectiveness was presented highly at ‘fluency’, ‘originality” all of which belong to creativity. They did not,
however, show meaningful effect on improving “flexibility’.
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Table 1. Means and standard deviations of pre-test on prerequisite learning
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Table 2. Means and standard deviations of pre-test on self-directed learning characteristics
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Table 3. Means and standard deviations of pre-test on creative factor
39 Hehd N M SD t p
e gme s a o w w
T T
3} F ARl FARCE R95F 0504 Ko A, Fle A, Aol A7) WA o At
e Aok veiA wgitp> 09). & F A A%k F YA 4U5E 0504 frelmlg Aol

off

A0 JAdS AT 4 AUTHTable 1~3).

Table 1914 EH A3 Hlwe] Maaky
AARIA 1= 221, p= 8250128 So5FE 05904
Fouig Zloj7k UehR] ottt wEhd F R
AR FHdd-E AT Table 2004 B
AR vl e SH5EA e
9 AN, Aobid, £459

A, A9t

}é]
&

(s
&2~
ERE

—

7h flE Ap> 0508 et F e 239
e e W=k Table 3904 2 48R
@t vlaee] AR, 534, §84)
o AL A3 T 90 {5 0594
FIgE A7k 9l Ap> 0502 Heht £ AEd
FEAQ R Aoz A=A,

o 2



412 o/ g8 Y

2 Xx|
ICT &% $#Y455S 383 £4L EEL &

Nraelde dueold 2E, FIHEE) o=
TS stk ANEAdME 8 B9 oY
of A e e sttt A 23
3 AEIHEE mEUA B8 sigler, A
ZE ICT ¢ FYEES VEYINA st 4
A7t At 713t vk, o o dig A
& I sk AdAM e g 202
7b ICT &8 289 AYds)h A4S s}
A stk ARGl E B ofF @] $£4S
FF A7 677 AAEen, vagdde
o] o Thelol] Ul A Br)g FHeE 8
E 2L FA9) ABH £ WS Addds 5
Ug 4 AIFE 9L S

HM =7

MEE 2T A 2okl ICT & TUR
g9 §94E Yolry| S5t v e A &
T5 ARSEGiTh A8 8 AHE AA =7 4
g AA FHEIFY WSS 2AR o 258
A} 3 RS ET} 29o) At & AY
A} 3oz E UgedEd ds AFS wsith
AHAT 9o vl e AAske #e a4
= ANETE FY 43 A= Cronbach’s 7

F7F 812 Yeldth AAREERE 57 Aduigen
2053RS 1007 vz TAEIY. FAHE
of X Fopdz AuEY A2 L ol
ot 128, A& Eobt 48F, B &
ol 47goltt, 2] FxF AFEA e
Guglielmino(1997)7F A& 8782 94, & WA,
Ao, &g, AUz, IFEA, PAATE
7] ol#ld, FoA, A7|BrHEe|t). B3 v o
AUz ol T F 487 F3oln, Likernt ST
HAe® FAHJT TR 554 e 7
Atee] Zt gaE AlEE HF-S Cronbach's Al
7b 782 viEbstth. el tigk A== Torrance
(1970)9] “Torrance Tests of Creative Thinking:

BRI

>
A

[
AT ok

Thinking Creatively with Pictures, Form A"S $-2]
22 AT A2 TICT Y Ak} 3 44
& 7YY o AT AdEe deistd gA
859 A (the constellation of generalized mental
abilities)olZtaL Folgict. £ ol HAARA= Feld
Q@AyAARE I B9 &, Y, 8848, FF
drelot.

APL 7FYoz d¥rE BE2Y
9 Aes lske e AR

b

&
%

iz M2 ¥ 24

B ATE ICT 84 FYRES 43 vy A
SAA £Y9S AAE BAR st 3 )
T A ARARR lEs AAETE & AT
o SYHUYL ICT &§ FURE H§ 7YoL T
Eudle A5 H HAgolrh. AE9 EE 5
Hele SAIAY SPSS 10.02 AMgdle] AAE
fc ke i=g

AR, 6-1-1-1/6(%0] 7= I AR, ojmlold #)2h

E4, 6-1-1-2/6GE=A AR

AF), 6-1-1-3/6(0)&0] A7) 34, ojuo)A A=

A, 6-1-1-4/6(Q70), 72 AR, bl whgsls 3}
7 ool d Az

TR, 6-1-1-5/6(F15k 7104 e uletke] gk of
ylold A2k

XA, 6-1-1-5/6(F°] 7k 3 el Az

#5-1-8-1/69] FAIE d-3l7| g2 o)t}

AA|
ICT &8 L 4% dAe A 35 A9
3l AAY T 7RAZ o] FAXIThAE S, 2004).
FAAE SIS BAsk] theket wdEst
g+ 8y BEE Fesly gRE0] Ty ER

My o kORI



2ae o Wik ¥ @
A, g A8 WA= olFolA 9
DelE Az S S ARl
2¢ Falo] shgatl ALde) IS B
28 Aush 42 U WAl $o)
=9 Wt B AL AT A2 o
£ Qs Zow Akl wag #9493 43
Do} Fni, o} =gl YN 5T Be A
=& A9 AAES sk Dol Ad A8
Wie Az Ade) 48 WAS e 25
& AF

ol
R
=

S AT S5 MdE M2 g A
ALAA dusld  sle 7138 AFske Aol
o)

THESAH AR 2003). 83 23S 143819
AAF 49 F2 dA UlE-e o3 7tk

Flckhoth BA] ol Sof7b7] Aol S5At o]
u] @3 Je Mg A g Tkl 2
aire ANt AR e AasER 3R
AE AN sgate] £58 et kA
Fol gt F=wlS ZA] HAlgl EFE0 R HAYS
Ak ool digh A 7hdeiA Adsisi

B0|R4 X2 Al A ol w2 W83 AE
sl SgAtEe] AYIS 7hee] B2 Trdle
S TR Zulid HAE AASAL S
TS AT A5e FHEHE S8k T
FE HHEJNE] Y3t AAE e, Solad
g BHE SEEE AASY xMdxHA Sy
EXE Q43 sl

Bt CH RS A8elA T Ao Fe3t
H3-S B3k Shesle HAde] S Bt A
< A5}t AZhe gAlshe dAlelt). o] dAlYlA
FHAES EEIFAANA ICT 8 FURES A
dsta, 1 EES 2 AEZE AZE JehiA
&, Zk2 RS AdsieA o 228 Fol 3l
oW EREA &2 B8] B skt

W =] ol 34 #AEE dFsle MES
015 Edske 2oz AZsl wAd AT
A JEAL, 8o =Yl A e B2 A=

=5 sk Aot} At 5

L=
g8l & 7 JA=E o FEE9] 2

<

JHE HE chi: o] dAlE 2L Jidel F&
A5 PN BF58 Assh 553 Mde A
29 A =

=
& Y B HEAA YU & 2

58 HBlE KE0R] ICT #8 £7E e ¥ 52 413

g5 AN Witk 94 wle Ade EoR
OE Al Fgste] Ade JHAYT AL B
W3] sk Wlelth SkeAEe) g AR AN
a3 AR Slgom, Seol Bk SkAE
of 7t 7ide Blsly BYYIIE ol Meug

g J=F S

T2 i

zZzael Juke w4AdAe} SHAA(EER]R
=) ARE EYZ At sAaAe 25384
29| 7N sPdS FEsid AlZHEel s, SHl
dhol] FoRS Ttk B AFME ICT &8 44
2E AFATTE Macromediatle] AES] Flash MX
£ 0|23t MacromediaAle] &2 Flash MXE
T §3Fo] Az, olu]x] FuFar] o] Urh
=3t Qle|HE] H (Interactive)3ITh AFLES F71814
A& Fuls T & ke RS JHE de =
2o @ sy RS wEe B Q4
T 3ok ICT &8 +I=EE A F8E& AAsid
vkt 2t '

Storyboard(Fig. 1y= ICT ¢ $YRES Y]

A AR BE A W8, &8, oA, T30

Ao E APH e AL AXshs Aotk & &
EYHEFig e ICT &4 #4259 4Add 3
St Animation editor(Fig. 2)E ICT &-& 3=
22 AR ¢ Jde Z2IWoZ Macromedia
Flash MXeJth. o] ZZaale ICT &¢ FYUEE
AR $8 Tegdoz AEIHE onA] B9
A T2 e ICT 24 FYURES A ¢
glt}. Macromedia Flash MX 7N 3e 9Ye] =

%93 | wgars ag
EEX

[a992] < 3998 | sran

2341

Ref F7Y

1250 wd B 4%
=) i 222 UG
2. GERAY Yxd 18P
2 04 HR UG

Bl S DN RICED)

:(g]

Fig. 1. Storyboard.



414 o g4

FE4D N O i
SieACRdADP v ES

Fig. 2. Animation editor.

A

717} ok AkgAel B9 47 e & Sk A

B /M3 A

b

o oft
S
El

o

e

g

' sl 24 -
SIATE thee B9 of3) gl

W& 23 ATFdste] ARk ICT &4
THFig. 3~8). SS9 37AHE AFT
Q1 715l AREALY] QEjHO|AE T
LB o el uist FAle T &
b E7kR9, $EAe WEA, oA EWReol
A Ael, Wit FEE ] 7S, oA &
, B0 7he 3t o] 7k Folth ¥7] £0=
727 o FAAME Bl 7ke X, 3] &9
719] gt 2} Age] fgoln, sEAle W
2o FAME FEA eV, £EA7] WE, o
Al ERgo] slof EY gloe] FAldME o]
A7l AR W, st FEE Y9 715 FA
T Wi 2 ARs], bilst 7 v
WE, oA Boge] FAdre kgl A7le 3
4 AR, v dele 8 o) Jlg, Bol 7k X2
o] FAlelIME B 7he = R4}, Eo] ke #
7 d7loltt. ol2ld FAlY We ICT &4 4%9%
5 MR Aok 2 F ey ZES QAR A
Alstd o33t 2tk SA]9F ujrke] 2=xlo] dig
B35 (Fig. 3), ob% ¢ 2xrsgl] uigt ZE(Fig.
4), Bl e ¥ ¢t X9 nitke] &7t M)
= A4S JYehle EEFg 5), wele] Azl of

o _[okr
mf; rf;
4,
% e
a E
i
2 m
op
>
in's
i

rot

i
o]
it
2

)

[
%4

oy =
> 30
N

i)

o

N
;d {o
i

¥
N

d

Fig. 3. Animation Module 1.
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Table 4. Means and standard deviations of post-test on pre-
requisite learning
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Table 5. Means and standard deviations of post-test on self-directed learning characteristics
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