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Abstract

The objectives of this research were (1) to develop a computer assisted
instruction program in the Product Design with Software Package Course on the topic
of Principles of Product Design based on the set efficiency criterion; (2) to study the
learning progress of students who learned from the computer assisted instruction
program on the topic of Principles of Product Design; and (3) to study the opinions of
students who learned from the computer assisted instruction program on the topic of
Principles of Product Design.

The research sample consisted of 39 Mathayom Suksa IV students of Pak
Chong School in Nakhon Ratchasima province who enrolled in the Product Design
with Software Package Course during the second semester of the 2017 academic year,
obtained by cluster random sampling. The employed research instruments comprised
(1) a computer assisted instruction program in the Product Design with Software
Package Course on the topic of Principles of Product Design; (2) two parallel forms of
an achievement test for pre-testing and post-testing; and (3) a questionnaire on
student’s opinions toward the computer assisted instruction program. Statistics for
data analysis were the E1/E> efficiency index, mean, standard deviation, and t-test.

Research findings showed that (1) the developed computer assisted
instruction program in the Product Design with Software Package Course on the topic
of Principles of Product Design was efficient at 80.79/79.33, thus meeting the set
efficiency criterion of 80/80; (2) the students who learned from the computer assisted
instruction program on the topic of Principles of Product Design achieved learning
progress significantly at the .05 level; and (3) the students had opinions that quality of
the computer assisted instruction program was at the high level.

Keywords: Computer assisted instruction program, Product Design with Software
Package, Mathayom Suksa
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D = U “RL

N
2
Wafmuali
D = A1 UUN
Ry = uutnSeunineugniunguns
R. = PnutnSeunineugniunguseu
N = Putniseulundunuazngueeu
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AT 2 A191UNRTILUN(Y) LaTAIAINLEIN(P) VBILUUNAGDUNDULREU Lagnadlsuu

Feonwuuiielusunsudsagyu 5es ndnn1seenwuuNansiuel

A1 P 88381319 0.43 - 0.70

A1 8gIENINg 0.33-0.60

LLUUVIﬂﬁFJUﬁauL%Em LLUUVIﬂﬁFJ‘U‘WéIﬁL‘%EIN
a = a =
EQ g ag g g ag
-o7 = S =07 =2 =
S | € E S | & -
2 S & 2 S &
- g c =3 - 5 c &
= < °@ = 1= « °@ =
@ (e c [cY @ (e c [cY
b e e e b e e e
1 043 | 047 | armudile 1 0.60 | 0.53 | avuutnla
2 0.70 0.33 mmimﬁmi’w 2 0.60 0.40 mmi’mmﬁﬂ
3 0.50 0.60 | auala 3 0.53 0.53 | anudnla
il 0.63 | 0.33 | aruinla a4 0.63 | 047 | arula
5 0.63 0.47 | nsihldly 5 0.67 0.27 | msihldJlg
6 0.57 | 0.33 | msihluld 6 0.63 | 0.47 | nsuhlUld
7 0.53 0.40 | Aw3ANd 7 0.60 0.60 | Awu3ANd
8 0.57 | 0.47 | aruianud 8 0.67 | 0.53 | arwianud
9 0.57 0.47 m’m%’m’mﬁ’] 9 0.57 0.33 mmim’mﬁ’l
10 0.70 | 0.33 | asuhluld 10 0.63 | 0.33 | asihluld
LLUU‘W@ﬂaUﬂIGUl’%‘EJu LLUUW@?{@UW'&J\TSSU

A1 P 283811314 0.53 - 0.67

A1 1 88381319 0.27 - 0.60
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3) A1Aa13Fasly (Reliability) veauvunaasy Iiaszilaeligns KrR-20
(f7u anged uay S3AuT ageA 2542, 14.198)
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n—1 StZ

e =
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M15099 3 ANAINLTRIIY (ry) TR UUNAdDURDUSEY IyeanwuumelusunIud sy

1389 MANNITOONLUUNAN N

GUE.m 1 2 3 4 5 6 7 8 9 10 X X?
AUN
1 1 1 1 1 1 1 1 1 0 1 9 81
2 1 1 1 1 1 1 0 1 1 1 9 81
3 0 1 1 1 1 1 1 1 1 1 9 81
4 1 1 1 1 1 0 1 1 1 1 9 81
5 1 1 1 1 0 1 1 1 1 1 9 81
6 1 1 1 0 1 1 1 1 1 1 9 81
7 1 1 0 1 1 1 1 0 1 1 8 64
8 1 0 1 1 1 0 1 1 1 1 8 64
9 0 1 1 1 1 1 0 1 1 1 8 64
10 0 1 1 1 1 0 1 1 1 0 7 49
11 1 1 0 1 1 1 0 1 0 1 7 49
12 1 1 1 0 0 1 1 0 1 1 7 49
13 1 0 1 0 1 1 1 1 1 0 7 49
14 0 1 0 1 1 1 0 1 1 1 7 49
15 0 1 1 1 1 0 1 0 0 1 6 36
16 1 1 1 1 1 0 0 0 1 0 6 36
17 0 0 1 0 1 1 1 0 0 1 5 25
18 0 1 1 1 0 0 1 1 0 0 5 25
19 1 1 0 0 0 1 0 1 0 1 5 25
20 0 1 0 1 1 0 0 0 1 0 4 16
21 0 1 0 1 0 1 0 0 0 1 4 16
22 0 0 0 1 0 0 1 0 1 1 4 16
23 0 0 0 0 1 1 0 1 1 0 4 16
24 0 1 0 0 0 1 0 0 1 1 4 16
25 0 0 0 1 0 0 1 0 0 1 3 9
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GUE.m12345678910XX2
AUN
26 ol 0] o0 | o0 1 0 1 0| 0 1 3 1 9
27 1 0| 0 1 1 ol o] o] o0 o0 ]| 3|9
28 0 1 ol o] o | o] o0 | O01]oO 1 2 | a
29 o] 0| o0] 0O 1 0 1 0| 0| 2| a
30 0 1 o | o0 ] 0O 1 0| 0| 2] a
> 13 | 21 [ 15 | 19 | 19 | 17 | 16 | 17 | 17 | 21 | 175 | 1189
p 043|070 |050|0.63|0.63|0.57|053|0.57|057]|0.70|6.13
g |057]0.30|050(0.37|037|043|047|0.43|0.43 |0.30 | 3.87
pg | 0.25]021]0.25|023|0.23|0.25]|0.25|0.25|0.25|0.21 | 2.37
r 1047033060 |0.33|0.47 | 0.33 | 0.40 | 0.47 | 0.47 | 0.33

> pq = 2.37

S! = 5.61

Aanuioiiuvestodeu = 0.60
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AT 4 AIATeNU () VoskUUVIAdeUVANSEY FreaniuumielUsknsudnsagy

1389 MANNITOONLUUNAN N

GUE.m 1 2 3 4 5 6 7 8 9 10 X X2
AUN

1 1 1 1 1 1 1 1 1 1 1 10 | 100
2 1 1 1 1 1 1 1 1 1 1 10 | 100
3 0 1 1 1 1 1 1 1 1 1 9 81
4 1 1 1 1 1 1 1 0 1 1 9 81
5 1 1 1 1 1 1 1 1 1 0 9 81
6 1 1 1 0 1 1 1 1 1 1 9 81
7 1 1 1 1 0 1 0 1 1 1 8 64
8 1 1 0 1 1 0 1 1 1 1 8 64
9 1 1 1 1 0 ) 1 1 0 1 8 64
10 1 1 1 1 1 0 1 1 0 1 8 64
11 1 1 1 1 1 ! 0 1 1 0 8 64
12 1 0 0 1 1 1 1 1 1 1 8 64
13 0 1 1 1 1 1 0 1 0 1 7 49
14 1 0 1 0 1 1 1 1 0 1 7 49
15 1 0 0 1 0 1 1 1 1 0 6 36
16 0 1 0 1 0 1 0 1 1 1 6 36
17 1 1 0 1 1 0 0 1 0 0 5 25
18 1 0 1 0 0 1 1 0 0 1 5 25
19 0 1 0 1 1 0 0 1 1 0 5 25
20 0 1 1 0 1 1 1 0 0 0 5 25
21 1 0 0 0 0 0 0 1 1 1 4 16
22 0 0 1 1 0 1 0 1 0 0 4 16
23 1 0 1 0 0 0 1 0 0 1 4 16
24 0 0 0 0 1 1 0 0 1 0 3 9

25 0 1 0 1 0 0 0 1 0 0 3 9
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GUE.WI 1 2 3 4 5 6 7 8 9 | 10 | X | X?
AUN
26 1 1 0| 0 1 ol ol o] o0 ]| 01|39
27 0| 0| o0 1 o] 0|0 ]oO 1 1 3 19
28 0| 0| 01O 1 1 0| 0 1 0| 3|9
29 0| 0| 01O 1 0| 0| 0] O 1 2 | 4
30 0o 0| 0] o0 1 0| 0| 01O 1 2 | a
> 18 | 18 | 16 | 19 | 20 | 19 | 15 | 20 | 17 | 19 | 181 | 1279
p 0.60 | 0.60 | 0.53 | 0.63 | 0.67 | 0.63 | 0.50 | 0.67 | 0.57 | 0.63 | 6.13
q 0.40 | 0.40 | 047 | 0.37 | 0.33 | 0.37 | 0.50 | 0.33 | 0.43 | 0.37 | 3.87
Pq 0.24 | 0.24 | 0.25 | 023 | 0.22 | 0.23 | 0.25 | 0.22 | 0.25 | 0.23 | 2.37
r 0.53 | 0.40 | 0.53 | 047 | 0.27 | 047 | 0.60 | 0.53 | 0.33 | 0.33

> pq = 2.37

S! =6.23

mmmﬁaﬁumaﬁaaau = 0.64
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AN5197 5 AZLUUNAADUUTLANTAINWUULAY) Va9UNSEUIIUIUY 3 AU NLS8U

MNUNSEURBLInesHvdeu Ieonwuumiielusunsudnsagy

1389 MANNITOONLUUNANH N

. AZLUUNBUITEY AZHUUTENINTEU AZHUUNENTEU
e (10 AgLUL) (40 AzLUL) (10 AgLUL)
1 4 29 7
2 3 23 7
3 a4 30 6
DX 11 82 20
ALade 3.67 27.33 6.67
AUTEANSA N E,= 65.08 E,=66.67
WNUAT WNUAT
> X > F
gns E, = 'X x100 ans E, =N x100
82
E, = -3 x100 E, = -3 x100
42 10
= 65.08
E/E, = 65.08/66.67
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A5 6 AZLUUNAABUUTEAVTAMUUUNGY YaeiniFeud Y 6 Ay iSeu

MNUNSEURBNTIWEST oY Iweantuuimelusunsudnsagy

1399 VANNITOONLUUNANA N

S AZULLUNBUIEY AZUUUIENINNTEU AZLUUVEATEY
(10 AZLUW) (40 AzUUL) (10 AZLUL)
1 4 34 10
2 5 33 9
3 6 29 8
4 5 28 6
5 3 29 5
6 1 25 5
DX 24 178 43
ALade 4.00 29.67 7.17
AUsEANSAN E,=70.63 E,=T71.67
WNUA" WA
P2 ° 2F
gns E = x x100 gns E, = N_ 100
178 43
E1:%x100 Ezz%xloo
= 70.63 = 71.67
E,/E, = 70.63/71.67
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AN5197 7 AZLUUNAADUUIZANSAINLUUNIAAUIN VDIUMNSEUIIUIUY 30 AU NLSeU

MNUNSEURBLInesTvdey Ieanwuusiielusunsudnsagy

1389 MANNITOONLUUNANN N

At AZLUUNBULIIU AZIUUTENINNSEU AZILUURAILIIY
(10 AzKkUL) (40 AZLUU) (10 AzKkUL)
1 6 35 10
2 6 31 8
3 4 32 6
4 4 35 9
5 3 31 7
6 6 32 7
7 4 32 8
8 3 29 6
9 2 38 9
10 6 35 9
11 4 33 8
12 3 31 7
13 3 37 10
14 5 35 9
15 5 35 8
16 3 40 8
17 6 37 8
18 4 29 6
19 2 31 5
20 1 26 8
21 5 28 7
22 3 29 6
23 5 31 7
24 3 33 9
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S AZIUUNDULIIU AZLUUTZNINNISEU AZHUUNAINIIY
(10 AZKUW) (40 AZLUU) (10 AzWU)
25 4 29 10
26 4 29 9
27 6 31 8
28 5 35 8
29 4 32 9
30 5 35 9
DX 124 1018 238
Anade 4.13 33.93 7.93
ANUIEANTA N E,=80.79 E,=79.33
WIUA WUAT
RS > F
any E = N_ 100 any E, = N %100
1018 238
E, :%xlOO E, %xloo
= 80.79 =79.33
Bl = 80.79/79.33
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Feonwuuiiglusunsudiagy 5es ndnn1seenwuuNansiuel

o 4 | AzLUUARUREY | ATLUUVANTEY ANNINTN
a1aud

(10 AUUL) (10 AgLUY) D D2
1 6 10 4 16
2 6 8 2 4
3 4 6 2 4
4 a4 9 5 25
5 3 7 4 16
6 6 7 1 1
7 4 8 4 16
8 3 6 3 9
9 2 9 7 a9
10 6 9 3 9
11 4 8 4 16
12 3 7 4 16
13 3 10 7 49
14 5 9 4 16
15 5 8 3 9
16 3 8 5 25
17 6 8 2 4
18 4 6 2 4
19 2 5 3 9
20 1 8 7 49
21 5 7 2 4
22 3 6 3 9
23 5 7 2 4
24 3 9 6 36
25 4 10 6 36
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o 4 | AzTLUUARUGEY | ATLUUVANTEUY ANNINTN
A1NAUN
(10 AZLLUU) (10 AZLLUU) D D2
26 4 9 5 25
27 6 31 2 il
28 5 35 3 9
29 4 32 5 25
30 5 35 il 16
591 124 238 114 514
Aade 413 7.93
A1 S.D. 1.36 1.31
Z D = 114
2.D )
t= N Z D - 15420
3.0 - (¥ 0)
- (> of = 12996
n-1 = 29
114
et —
\/15420 —12996
29

t = 1247
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A5 19N 9 ANANINAYIATLUUAINLAALTIUY NS s U UNIS sUARL LSt EDU

FZAUAUTIUAY
AUARLIAY 5 04| 3 | 2| 1 |
1. wuunaasuneussudlslitnseulinsiaasy
o 9 10 | 10 1 0 | 3.90
AUSLAY
2. e fimseSunsuasensdiegaladaawdilaiie | 8 | 17 | 5 | 0 | 0 | 4.10
3. 9IAUTENOUATY TUNAY LFueauss wasdumaqdl | 7 [ 20 | 3 | 0 | O
4.13
AN T AL
4. amusenauiilemyrgliinSeudilallevnn | 15 9 | 6 | 0 | 0
< & 4.30
g9y
5. wuuRnUURvelvtniseuilonanumudsiseu | 19 | 10 | 1 | 0 | 0
i 4.60
U
6. Wuunageuvaassuygliinteuiauimidly | 21 | 9 | 0 | 0 | 0
d 4.70
gEIe!
7. yansiseundianvseiinddelitinSeulieny | 8 |22 | 0 | 0 | 0
4 vy o a.27
SuragauluNsISEuImERILeY
8. yan1sseundanvsedndviglinSeuiey [ 21| 8 | 1 | 0 | 0
4 Ay - a.67
nsedieseiulunssey
9. gansseunNBanvsedndtiglitnSeuannse | 15 | 14 | 1 | 0 | 0
= 5 « av o v v 447
Seugluseiliilale
10. gamsiseunediannsetindtagliminGey 712100
- oo 4.53
ausaiseuslameniies
11. gamsiseunediannsefindvagliminSeudenny | 11 | 18 | 1 | 0 | 0
. R 4.33
fulalumsiseuiiaunniy
12. dnSvudanuianelalunisseumeyanisisey | 19 | 11 [ 0 | 0 | O
- ~ ¢ 4.63
Mediannseting
13. dnFeuldsuanuiannmsiteumeyanisisey 18110 2|0 |0
¢ a £ 4.53
edLannsetindiiinuniu
14. tnSeureussuieyanIsiseunsdidnnsednd | 7 | 22 | 1 | 0 | 0 | 4.20
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