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ABSTRACT

The purposes of this research were to construct and find out the efficiency of Computer-
Assisted Instruction on Fuel Cell and to compare learning achievement between the subjects
learning with Computer-Assisted Instruction and the subjects learning with Traditional method.

The samples of this study were 40 students, randomly selected from 1* year students of
Toyoto Automotive Technology School of Fine Automotive Technology in 2005 academic year.
The samples were divided into two groups. Each group composed of 20 students. The
experimental group leamned with Computer-Assisted Instruction while the controlle group learned
with traditional setting.

The effciency of Computer-Assisted Instruction was obtained from the leaming
achievement of the experimental group and the achievement scores (posttest) were then compared
with the controlled group. The data was analyzed using Independent Sample t-test.

The results of the study were as follows :

1. The effectiveness of Computer-Assisted Instruction on Fuel Cell was at 83.33
: 82.66 , which higher than criterion set at 80:80.

2. The learning achievement of the students who learned with Computer-

Assisted Instruction was significantly higher than that of the students who learned with a

traditional method at 0.05 level.
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61 +1 +] +1 3 1 A0ANADY
62 +1 +1 +1 3 1 aA0ANADY
63 +] +1 0 2 0.67 a0ARADY
64 +1 +1 -1 1 0.33 Thinoandeoa
65 +1 +1 +1 3 1 qOANADY
66 0 +1 0 1 0.33 hireandea
67 +1 +1 +1 3 | aOARGDI
68 +1 +1 +1 3 1 aoARADI
69 +1 + +1 3 I aoAnded
70 +1 +1 +1 3 | tonndos
71 +1 +1 +1 3 1 AOANADI
72 +1 +1 +] 3 1 A0ANADY
73 +1 +] +1 3 1 A0ANADY
74 +1 +1 + 3 1 a0ANADI
75 +] +1 +1 3 1 A0ANADI
76 +1 +] +1 3 1 AOANADA
7 +] +1 +] 3 I ADANADY
78 +1 + +1 3 1 AOANADA
79 +1 +1 +1 3 1 a0ANADY
80 +1 + +1 3 1 aoAndnl
81 +1 +1 +] 3 1 AOANADY
82 +] +] + 3 1 A0ANADY
83 +1 +] +1 3 1 ﬂﬂﬂﬂgEN
84 +1 +1 +1 3 1 AoARADY
85 +1 +] +1 3 1 ADANADY
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d. 1
MIs1aN Al (AD)

3 = e;
;| PEHUUVDIAMTINUAIAUN
{on | b z 3 Z X 10C ANUHINY
86 +1 +1 +1 3 1 A0ANADA
87 +1 +1 +1 3 | ADANADA
88 +] +1 +1 3 | A0AAADI
89 +1 +1 +1 3 | ADANADI
90 +1 +1 +1 3 1 A0ANADI
91 +1 +1 +1 3 | ADANADA
92 +1 0 +1 2 0.67 A0ANADA
93 +1 =4 +1 1 0.33 Tiaeandea
94 +1 + +1 3 1 TOARADA
95 +1 +1 +1 3 1 TDANADI
96 +] +1 +] 3 1 A0AnADA
97 +1 +1 +1 3 i HOANADA
98 +] +1 +] 3 1 AOANADY
99 +1 +1 +1 3 1 ADARNADY
100 +1 +1 +1 3 I A0ANADY
101 +1 +1 +1 3 I AOANADY
102 +] +] +1 3 1 AoAAADA
103 +1 +] +1 3 1 AOANADA
104 +1 +1 +1 3 | ADANADY
105 +1 +] +] 3 I AOANADA
106 +1 +1 +1 3 1 ADANADA
107 +1 +1 +1 3 1 AOARNADY
108 +1 +1 +1 3 1 AOANADA
109 +1 +] +1 3 1 A0ANADA
110 +1 +1 +1 3 1 AoANADA
11 +1 +] +1 3 1 AOANADA
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aougQn | Maugn | 3IMAU
o o 3 c R ANNHINY p=Re-R | ANumY ms
VoW | nQuina | nQueew | meugn | P =— | | i N
N | manumnae 2 snnodumn | Y
R, R, R
1 12 9 21 0.70 Aputadw 0.20 Apudai 1914
2 7 6 13 043 | tn-dwwennnz 0.06 W W8
3 12 9 21 0.70 fipudnad 0.20 Aoutham 1914
4 14 1 15 0.50 | tn-dwweming 0.86 T 1914
5 13 6 19 0.63 fiouddy 0.46 L 1914
6 15 4 19 0.63 fioudadn 0.73 L0 114
7 13 12 25 0.83 dwnn 0.06 i 190014
8 10 1 1 0.36 fioudaaein 0.60 L0 %14
9 12 5 17 0.56 | vn-dwneming 0.46 W 1414
10 14 3 17 0.56 | vn-dwnemunz 0.73 og %14
1 10 8 18 0.60 fioudhadny 0.13 i 191114
12 14 14 28 0.93 fon 0 i LA
13 12 2 14 046 | tn-dwnemmng 0.66 W 114
14 15 5 20 0.66 fioudain 0.66 b4 114
15 1 1 12 0.40 | tn-dwweming 0.66 T 114
16 6 5 1 0.36 fioudraon 0.06 i ¥hi14
17 9 2 11 0.36 fioudieen 0.46 L0 1918
18 10 2 12 0.40 | vIn-dwneminy 0.53 M %14
19 I 2 13 043 | on-dwmoming 0.60 i 1504
20 9 1 10 0.33 fioudhaen 0.53 o8 1414
21 8 1 9 0.30 fioudhaen 0.46 o 1914
2 14 3 17 0.56 | vn-dwweminz 0.73 i 1918
23 14 6 20 0.66 Aoudedie 0.53 o 1914
24 11 2 13 043 | vn-dwnemung 0.60 L0 1914
25 1 4 15 0.50 | vn-dwwemuz 0.46 L4 1414
26 14 2 16 0.53 | wn-dwweminz 0.80 i 190014
27 15 4 19 0.63 fioudnait 0.73 L8 1914
28 15 2 17 0.56 | vn-dwwemunz 0.86 bg 1914
30 15 2 17 0.56 | vn-dwwemuz 0.86 bg 1914
31 2 2 4 0.13 oImn 0 #n 190018
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nougn | meugn | SINAU
v 4 o . R ANNMINY p-Re=R, | AuMINY M3
VoN | QNI | NQuUERU | meugn | P =— | ) N o =l s
N | manumndie 5 annedumn | iy
R, R, R
32 14 | 15 0.50 | vn-dwnemnng 0.86 by 1914
33 15 2 17 0.56 | vn-dwwemuz 0.86 Lg 1914
34 10 1 11 0.36 fiouden 0.60 L0 1914
35 12 5 17 0.56 | tn-dwnwemue 0.46 oy 1914
36 1 3 14 046 | vIn-dwneming 0.53 L8 1914
37 1 6 17 056 | vn-dwwomng 0.33 W 1918
38 9 2 1 0.36 fioudnaen 0.46 L 1914
39 6 ) 8 0.26 AouTIoIN 0.26 fiouded 1918
40 10 ) 12 0.40 | W -dwmonz 0.53 L 1914
42 3 1 4 0.13 vINNN 0.13 i 1104
43 1 1 12 040 | vn-dwnemuz 0.66 W 9148
44 13 4 17 0.56 | vn-dwmemuz 0.60 W 1914
45 14 5 19 0.63 fioudedie 0.60 o8 1414
46 3 1 4 0.13 0N 0.13 i 1914
47 7 3 10 0.33 Aoudhan 0.26 southai | 1414
48 1 2 13 043 | wIn-dwnemue 0.60 L8 1914
49 8 1 9 0.30 Aioudain 0.46 he 1914
50 10 1 1 0.36 fioudreoin 0.60 L0 1914
51 3 I 4 0.13 mnn 0.13 i 1934
52 6 5 1 0.36 fioudraen 0.06 i 1414
53 7 6 13 043 | vin-dwnemuz 0.06 Q) 11014
54 13 9 22 0.73 Aioudhad 0.26 roudhoi | 1413
55 12 1 13 043 | vIn-dwnemuz 0.73 o 1914
56 1 9 20 0.66 fioudhad 0.13 i 19114
57 7 5 12 040 | on-dwneming 0.13 M 1414
58 14 9 23 0.76 fioudniy 0.33 thunan 1914
59 9 4 13 0.43 0N - NuNBIMUIE 0.33 thunaa 1914
60 6 1 7 0.23 fApuaLN 033 1huna 1¥14
61 9 3 12 0.40 | BWN-dwwemIE 0.40 Lt 1914
62 11 4 15 0.50 | wn-duwemung 0.46 Le 1414
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AoUQN | MaUQN | TIuAU
&l B i % R ANUMINY R, -R, | ;numune M3
von ﬂi]'l.llﬂ‘l nguodH muqn P=— : ) N -
N | manumnde 2 srnadumn | iy
R, R, R

63 15 12 27 0.90 dwnn 0.20 routrai 1914
65 8 8 16 0.53 0N - WD 0 # %1118
67 7 3 10 0.33 Aoudhaoin 0.26 floudad 1318
68 1 7 18 0.60 fioudain 0.26 Aoudrain 1914
69 8 I 9 0.30 fioudaen 0.46 L %14
70 8 7 15 050 | vIn-dwnemuz 0.06 # 190018
71 12 1 13 043 | vIn-dwneminz 0.73 e 1914
72 7 I 8 0.26 fipudraen 0.40 L0 1914
73| 10 9 19 | 063 routhein 0.06 # 1L
74 6 5 1 0.36 Aouthaen 0.06 # 1914
75 9 8 17 056 | vn-dwwemunz 0.06 # hild
76 8 3 i} 0.36 fioutiaon 0.33 thunan 19148
77 9 5 14 0.46 0N — SWNOMUIE 0.26 Aouthai 1914
78 7 1 8 0.26 Aoutiaen 0.40 T 1414
79 2 0 2 0.06 tmnn 0.13 #i 19hi14
80 7 3 10 0.33 ABuTLIN 0.26 fiouthad 1914
81 ] 7 18 0.60 fioudhadio 0.26 Aouthain %14
82 8 5 13 0.43 0N — IUNOIMUIE 0.20 Aouda 1914
83 8 3 1 036 Aoudhaen 0.33 thunan 1914
84 8 1 9 0.30 fioudhaen 0.46 G %18
85 13 8 21 0.70 foudnad 0.33 thunaw 1914
86 12 5 17 056 | ©n-dwneming 0.46 q 1918
87 9 2 1 0.36 fioudnaen 0.46 L 1414
88 9 1 10 0.33 fioudhaen 0.53 g %14
89 12 7 19 0.63 Aioudhedie 033 thuna 1914
90 1 5 16 053 | vIn-dhonemuz 0.40 Ll 1914
9] 6 6 12 0.40 U0 - IURDIMLIE 0 # 1018
92 15 8 23 0.76 fioudnaing 0.46 b8 1914
94 7 5 12 040 | vW-doneminz 0.13 3 il
95 9 4 13 0.43 uIN - SUWBIM LI 0.33 thunan 1914
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MINN A6 (D)

Aougn | Mougn | SIuAU
- il = . R ANUHIY p=Ru-R. | anunny 3
Yol | nquina | nqueeu | meugn | P =— | | i N
N | manuendw 2 ennadumn | iy
R, R, R
96 10 1 1 0.36 rioutison 0.60 L4 1914
97 14 6 20 0.66 fioutaiw 0.53 L4 114
98 9 2 1 0.36 fioudhaen 0.46 G4 1914
99 9 2 i} 0.36 fioudiaon 0.46 q 1414
100 10 6 16 0.53 uIN — NN 0.26 Aoudhad 1914
101 8 4 12 040 | on-dwmeming 0.26 Aiouded 1912
102 7 I 8 0.26 fioudhaen 0.40 L4 1914
103 | s 4 9 0.30 Asudhaen 0.06 M 1918
104 8 5 13 0.43 0N — SWWBIMUIE 0.20 fAoudhai 1918
105 6 2 8 0.26 fioudhann 0.26 foudhai 1913
106 9 5 14 0.46 01N — JWWBIMUE 0.26 fouthad 1913
107 12 7 19 0.63 fioutheit 0.33 thuna 19148
108 14 10 24 0.80 fwnn 0.26 Aoudhad 1914
109 5 2 7 0.23 fAouthaon 0.20 fiouded %14
110 10 7 17 0.56 0N - NUNBIMUIE 0.20 Aoutaad 1914
11 12 8 20 0.66 fioutai 0.26 fioudrad 1914

NNMINT 7.6 LaAWANMIIIATIEHMAINNGY (P) uazMB TSI (D) YBIVINATOUT
Hunusimsdinszimaviinnuaeandes 100) uuda 1 106 4o Tanh lunaaeusudiSvuiineGou
Wemdntnugs $m 20 THuumanouiimumsiinnsmnunnie () ad'lu'ﬁ'nﬁ"’auwi 0.20-
0.79 UAZHIUMIAATIEHMIAS IS WUN(D) ag"lmhwf«wi 0.20 Sull Wuvumameurunaai §1um
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13199 A7 uaasnzuuui g lumsdnnamimnuns s Ry 60 azuuu)

AU (N) Az 18 (X) X
1 44 1936
2 48 2304
3 3l 961
4 51 2601
5 30 900
6 24 576
7 20 400
8 27 729
9 a2 1764
10 40 1600
1 36 1296
12 37 1444
13 54 2916
14 20 400
15 36 1296
16 30 900
17 36 1296
18 57 3249
19 34 1156
20 36 1296
1 > x=13 D X*=28945
ﬂ]‘lﬂ'lﬂ"lﬂ’l'lﬂlll]'illflu
N X2 -0 x)?
o 8 = DI i PO,
N(N -1)
2
r . 20(28945)733
' 20(20-1)
41611
§? = ——=109.50
380

¥
aatuldmnnuuysls 109.50
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! ) 4 u'l o A’
MINA A8 HAAINITHIMAIUFONUVBWVUNAABY( r,) YOUVUNATDUNATUGNTNIINS

BUUNAUUUNATDUNFIUMIMIAASIIANINTDANADY LAZAAIADNSIUIY 60 T0

ol p=dadvveadaougn | q=>deamuvesrinevia p-q
1 0.70 0.30 0.21
3 0.70 0.30 0.21
5 0.63 0.37 0.23
6 0.63 0.37 0.23
8 0.36 0.64 0.23
9 0.56 0.44 0.24
10 0.56 0.44 0.24
13 0.46 0.54 0.24
14 0.66 0.34 0.22
15 0.40 0.60 0.24
17 0.36 0.64 0.23

18 0.40 0.60 0.24
20 0.33 0.67 0.22
21 0.30 0.70 0.21
22 0.56 0.44 0.24
23 0.66 0.34 0.22
24 0.43 0.57 0.24
25 0.50 0.50 0.25
27 0.63 0.37 0.23
34 0.36 0.64 0.23
35 0.56 0.44 0.24
36 0.46 0.54 0.24
37 0.56 0.44 0.24
38 0.36 0.64 0.23
39 0.26 0.74 0.19
40 0.40 0.60 0.24
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foil p=damuvesnougn | q=dadmvesinovia p-q
43 0.40 0.60 0.24
44 0.56 0.44 0.24
45 0.63 037 0.23
50 0.36 0.64 0.23
54 0.73 027 0.20
55 0.43 0.57 0.24
59 0.43 0.57 0.24
61 0.40 0.60 0.24
62 0.50 0.50 0.25
67 0.33 0.67 0.22
68 0.60 0.40 0.24
69 0.30 0.70 021
71 0.43 0.57 0.24
72 0.26 0.74 0.19
76 0.36 0.64 0.23
77 0.46 0.54 0.24
78 0.26 0.74 0.19
80 0.33 0.67 0.22
83 0.36 0.64 0.23
84 0.30 0.70 0.21
85 0.70 0.30 021
86 0.56 0.44 0.24
89 0.63 0.37 0.23
90 0.53 0.47 0.25
95 0.43 057 0.24
96 0.36 0.64 0.23
99 0.36 0.64 0.23
100 0.53 0.47 0.25
101 0.40 0.60 0.24
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Toil p=daamvesdnougn | q=dnauvesrinevia p.q

105 0.26 0.74 0.19
106 0.46 0.54 0.24
107 0.63 0.37 0.23
110 0.56 0.44 0.24
11 0.66 0.34 0.22
ERtY 13.75
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e n::uuuuuunﬂnom:m'm%'uu(E,) AZUHMIUUNATOUNAY (E,)
faun
30 AziuuU 30 ATUUY
1 23 20
2 28 27
3 26 26
4 21 20
5 25 27
6 25 27
7 28 26
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9 24 22
10 24 25
11 20 23
12 27 28
13 27 26
14 20 21
15 27 25
16 28 25
S 26 27
18 27 26
19 22 24
20 25 24
U 500 496
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NMINIBEoUYBIRE vu(NGUAI0619) 3119 40 Au Taouiuiiu

P Aa = - s 4 ° 1Y
ll'lJ'lmﬂ‘di)UﬁjadﬂqumiUuﬁ‘wumiuuﬂﬂuw}lﬂﬂﬁ‘ﬁ?vffﬂu 71UIU 30 10

uaz nuunareuveInguissudisiimsaeuuuulng $1uau 30 do

Ca| oduiteudn | nduiiBoudoumdon | nduiiGendinds | nquiiGoudauiies
Sk uni3eu CAl CAl unida 2 msmeunvulnd | aeuuvuUnRonmaa 2
: 20 400 2 484
2 l 729 - 625
3 26 676 25 625
) 20 400 i 400
: il 729 i 625
- 27 729 24 576
’ 20 676 28 576
" 27 729 24 576
9 22 484 2 484
= 25 625 26 676
" 3 529 25 625
s 28 784 25 625
= 26 676 26 676
" 21 441 19 361
15 25 625 23 529
16 25 625 19 361
17 27 729 24 576
18 26 676 23 529
= 24 576 - 484
e 24 576 20 400
o 496 12414 463 10897
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Ho gy =y
H oy > py
Mo =005
df = (n,+ n,)-2 = 40-2 = 38
‘ X1 -X2
2 2
s (n—])Sl +(n—l)S2 L.,.L
i 24.80-23.15
(20 —1)(2.44) + (20 —1)(3.06) ( T ]
20+20-2 20 20
(165 _165
J0.275 0.51
t=3.24
1171 t DINA N
Taoii o = 0.05
df = 29
t = 3.24

»
o '

iy M tAdnoa1dnadng 2.320 SAnnnndm tandil o = .05 df = 38 a3

- - - ) = ) aa ] - 4
t=324 Snlfirs  pozeoniy Ve wadugninmsiouvesiinameunnumisuneuiianes
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