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Independent Study title: Development of Electronic Courseware on the Topic of
Designing 3-Dimension Products with Computer Program
in the Creative Computer Course for Mathayom Suksa 11l
Students at King’s College School under the Royal
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Abstract

The objectives of this research were (1) to develop an electronic
courseware on the topic of Designing 3-Dimension Products with Computer Program
in the Creative Computer Course for Mathayom Suksa III students at King’s College
School under the Royal Patronage based on the pre-determined efficiency criterion;
(2) to study the learning progress of the students who learned from the electronic
courseware on the topic of Designing 3-Dimension Products with Computer Program
in the Creative Computer Course; and (3) to study opinions of the students who
learned from the electronic courseware on the topic of Designing 3-Dimension
Products with Computer Program in the Creative Computer Course.

The research sample consisted of 40 Mathayom Suksa Il students
studying in the second semester of the 2514 academic year at King’s College School
under the Royal Patronage, obtained by cluster sampling. The employed research
instruments were (1) an electronic courseware on the topic of Designing 3-Dimension
Products with Computer Program in the Creative Computer Course; (2) two parallel
forms of an achievement test for pre-testing and post-testing; and (3) a questionnaire
on student’s opinions toward the electronic courseware in the Creative Computer
Course. Statistics for data analysis were the Ei/E» efficiency index, mean, standard
deviation, and t-test.

Research findings showed that (1) the developed electronic courseware on
the topic of Designing 3-Dimension Products with Computer Program in the Creative
Computer Course was efficient at 80.80/80.36, thus meeting the pre-determined 80/80
efficiency criterion; (2) the students who learned from the electronic courseware
achieved learning progress significantly at the .05 level; and (3) the students had
opinions that quality of the electronic courseware was appropriate at the high level.

Keywords: Electronic courseware, Designing 3-Dimension Products with
Computer Program, Mathayom Suksa
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AN 1 AMBIITILUN (1) LaZMANNINGY (p) VOIUULNATOUNOUGTIU LAz HAUTIU

] { 4 a o L [ @ (%
nuef 3 L%f)\‘l ﬂTﬁ’éJﬂﬂ!L‘U‘UWﬁﬁﬂﬂ!“ﬂiuaﬂHﬂJ%ﬂTi@@ﬂLlUU’JﬂQﬂﬁ\W]u

TaeldTdsunsunouiingos

HUUNATDUNDUITIU HUUNAADUNAAITHU
2 = 2 =
_E g [ a Y _E g [ a Y
= = | JawgaAniauem = = TANYANTTUATY
) = = ) = =
1= - o5 = - 5
@ — — @ — —
R e i > i i
1 0.44 | 0.33 AN 1 0.55 | 0.29 AU
2 024 | 045 AN 2 0.71 0.47 AU
3 0.64 | 030 myri 114 3 077 | 032 Mg 114
4 062 | 034 msri 114 4 080 | 043 Mg 114
5 040 | 033 m3ri 114 5 051 | 0.69 Mg 119
6 038 | 0.41 anuinla 6 057 | 038 anuanla
7 033 | 030 ANl 7 057 | 036 anutnle
8 038 | 033 anuinla 8 080 | 043 anuanla
9 047 | 0.40 MINATIZH 9 075 | 039 MINATIZH
10 | 047 | 023 myri 114 10 064 | 036 mri 114
UUUNATOUNOUITEU HUUNAAOUNAIIST &
A1 p BYILHIN 0.24-0.64 A1 p BYITHIN 0.51-0.80
A r 08IL1I190.23-0.45 1 0YILHIN 0.29-0.69
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{ 1 4 @ 1 1 { 4 a o 4
M50 2 MANUFOUY (r,) VOUUUNATOUNDUFUU 11BN 3 1399 NMTOONULUNAAN DN

Tudnuazmseenuuuiagnisiu Taol¥llsunsuneuiinmes

ﬂu‘ﬁ/ 2

v 4 1 2 3 4 5 6 7 8 9 10 X X

von
1 1 0 0 1 1 1 0 1 0 1 6 36
2 0 0 1 1 0 0 0 0 0 0 2 4
3 0 0 0 1 0 0 0 0 0 0 1 1
4 0 0 1 0 1 0 0 0 1 1 4 16
5 0 0 0 0 0 0 0 0 0 0 0 0
6 0 1 0 1 0 1 1 1 0 1 6 36
7 0 0 0 0 0 0 0 0 0 1 1 1
8 0 0 0 1 1 0 0 0 0 0 2 4
9 1 1 1 1 0 0 1 0 0 1 6 36

10 0 0 1 1 0 1 0 0 0 0 3 9

11 1 0 1 1 0 0 0 0 1 0 4 16

12 1 0 1 0 1 0 0 1 1 1 6 36

13 0 0 0 0 0 0 0 0 0 0 0 0

14 1 0 1 1 0 0 0 1 1 0 5 25

15 0 0 0 0 0 1 1 1 1 1 5 25

16 1 1 0 0 0 0 0 1 1 1 5 25

17 1 0 0 1 1 0 0 0 0 0 3 9

18 0 0 1 1 0 1 0 0 0 0 3 9

19 0 0 1 0 0 0 0 0 0 1 2 4

20 0 0 1 0 0 1 0 1 0 1 4 16

21 1 1 1 1 1 0 0 1 1 1 8 64

22 0 0 0 0 0 0 0 0 1 0 1 1

23 0 0 1 1 1 1 1 0 1 0 6 36

24 1 1 1 1 1 1 0 0 1 1 8 64
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ﬂu‘ﬁ/ 2
v 4 1 2 3 4 5 6 7 8 9 10 X X
von
25 0 0 1 0 0 0 0 1 0 0 2 4
26 0 0 0 0 0 0 1 0 0 0 1 1
27 1 1 1 1 0 1 0 1 1 0 7 49
28 0 0 1 0 1 0 0 0 0 1 3 9
29 0 0 1 0 0 0 0 0 0 0 1 1
30 1 0 0 0 1 0 0 0 1 0 3 9
31 1 0 0 1 0 0 0 0 0 0 2 4
32 0 1 1 1 0 1 1 1 1 0 7 49
33 0 0 1 1 0 0 0 1 1 1 5 25
34 0 0 1 0 0 0 1 0 0 1 3 9
35 1 1 1 1 1 1 0 1 1 0 8 64
36 1 0 0 1 0 0 0 0 0 0 2 4
37 1 0 1 0 0 0 1 1 1 1 6 36
38 0 0 1 1 1 1 1 0 1 1 7 49
39 1 0 1 1 1 1 1 0 1 1 8 64
40 0 0 1 1 1 1 1 0 1 0 6 36
41 1 1 0 1 1 1 1 0 0 1 7 49
42 0 0 1 1 1 1 1 1 1 0 7 49
43 1 0 1 1 0 1 1 0 1 1 7 49
44 1 1 1 1 1 0 1 1 0 1 8 64
45 1 1 1 1 1 0 0 1 0 0 6 36
z 20 11 29 28 18 17 15 17 21 21 197 | 1133
p 044 | 024 | 0.64 | 0.62 | 0.40 | 0.38 | 0.33 | 0.38 | 0.47 | 0.47
q 0.56 | 0.76 | 0.36 | 0.38 | 0.60 | 0.62 | 0.67 | 0.62 | 0.53 | 0.53
Pq 0251 0.18 | 023 | 0.24 | 0.24 | 0.24 | 0.22 | 0.24 | 0.25 | 0.25
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ﬂ’J']iJL‘L]ﬂffJﬂJu‘U’t’NGISJ}’t’JﬁEJ‘IJ 0.68
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{ 1 § & o ' { 4 a o o
M3N 3 MANUFOUY (r,) VOUUUNATOUNAITOU 11BN 3 (399NTOONULUNAAN DN

Tudnuazmseenuuuiagnisdu Tasl¥llsunsuneuimes

ﬂ‘l!‘ﬁ/ 5

sil’aﬁ 1 2 3 4 5 6 7 8 9 10 X X
1 0 1 0 0 0 0 0 1 0 0 2 4
2 0 0 1 1 0 0 1 0 0 1 4 16
3 0 0 1 1 0 0 1 0 0 1 4 16
4 1 1 1 0 0 1 1 1 1 1 8 64
5 1 1 0 1 1 1 0 1 1 0 7 49
6 0 1 0 1 0 0 0 1 1 0 4 16
7 1 1 0 0 0 0 0 1 0 0 3 9
8 0 0 1 1 0 0 0 0 1 0 3 9
9 1 0 1 0 0 1 1 1 0 1 6 36
10 0 0 1 1 0 0 1 1 0 1 5 25
11 1 0 1 0 0 1 1 1 0 1 6 36
12 1 0 1 1 1 0 0 1 0 1 6 36
13 1 1 1 0 0 1 1 0 0 0 5 25
14 0 0 0 0 0 0 0 0 0 0 0 0
15 1 0 1 1 0 1 0 0 1 1 6 36
16 0 0 1 0 0 0 0 0 1 0 2 4
17 1 1 1 1 0 1 1 1 1 0 8 64
18 0 1 0 1 0 1 0 1 1 0 5 25
19 0 0 0 1 0 1 0 0 1 1 4 16
20 0 1 0 1 0 1 0 1 1 0 5 25
21 1 1 1 1 0 1 0 1 1 0 7 49
22 1 1 0 1 0 0 1 1 1 1 7 49
23 1 1 1 1 1 0 1 1 1 1 9 81
24 1 1 1 1 1 1 1 1 1 1 10 100
25 1 1 1 1 3 1 1 1 1 1 10 100
26 0 1 0 1 1 1 1 1 1 1 8 64




A1319N 3 (99)

194

ﬂ‘l!‘ﬁ/ 2
v 4 1 2 3 4 5 6 7 8 9 10 X X
UON
27 0 1 1 1 1 1 1 1 1 1 9 81
28 0 1 1 1 1 1 1 1 1 1 9 81
29 0 1 1 1 1 1 1 1 1 1 9 81
30 1 1 1 1 1 1 0 1 1 1 9 81
31 0 1 1 1 1 1 1 1 1 1 9 81
32 0 1 1 1 1 0 0 1 1 1 7 49
33 1 1 1 1 1 1 0 1 1 1 9 81
34 1 1 1 1 1 1 1 1 1 1 10 100
35 1 1 1 1 1 1 0 1 1 0 8 64
36 0 0 1 1 1 0 1 1 1 1 7 49
37 o[ o | 1o oo o | 1|1 |o]|3]09
38 1 1 1 1 1 1 1 1 1 1 10 100
39 1 1 1 1 1 0 0 1 0 1 7 49
40 0 1 1 1 1 1 1 1 1 1 9 81
41 1 1 1 1 1 1 1 1 1 1 9 81
42 1 1 1 1 1 1 1 1 1 1 10 100
43 1 1 1 1 1 0 1 1 1 0 8 64
44 1 1 1 1 1 1 1 1 1 0 9 81
45 1 1 1 1 1 0 0 0 1 1 7 49
Z 25 32 35 36 23 26 26 36 34 29 302 | 2316
p | 055] 071|077 080 | 051|057 | 057|080 | 075 | 0.64
q 045 | 0.29 | 0.23 | 0.20 | 0.49 | 0.43 | 0.43 | 0.20 | 0.25 | 0.36
Pq 025 021 0.18] 0.16 | 0.25| 0.25| 0.25| 0.16 | 0.19| 0.23
D pg=213
S=6.45

ﬂ??hl%@ﬁuﬂlﬂﬂﬂi)@ﬁﬂﬂ 0.74
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A A ~ adg a d ] ~ A a o J
NITYUINYANTLITIUNNOLANNITOUNT WUIYN 3 1593 NTODNUUUNAANUN

Tudnuazmseenuuuiagnisdu Taol¥llsunsuneuiinmes

o AZUUUNBUITIY AZUUUTENINIG U AU AAUTBY
aaui
(10 ALLUY) (40 AZLUY) (10 AZLUY)
1 6 27 7
2 2 19 6
3 4 29 7
X 12 75 20
ANy 4 25 6.67
s A nEaTN E; = 62.50 E, = 66.67
LNUA UNUA
NNGAI NNGAT
2X 2F
E,= ——X100 E,= ——X100
A B
75 20
E, = —-x100 E,= —>x100
40 10
E; = 62.50 E,= 66.67
E,/E, =62.50/66.67
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A A ~ adg a d ] ~ A a o J
NIFYUINYANTLITYUNWOLANNITOUNT WUIYN 3 (TDINTDDNUVUNAANUN

Tudnuazmseenuuuiagnisdu Taol¥llsunsuneuiinmes

L AZUUUNDUITIY AZUUUTEUINTOU AU AAUTBY
i (10 AZLLUU) (40 AZLLUY) (10 pZLUY)
1 3 33 7
2 1 30 7
3 6 31 7
4 7 30 7
5 4 23 6
6 2 35 9
7 3 33 8
8 2 33 9
9 2 28 5
Y X 30 276 65
Aunde 3.33 30.67 7.22
als=ansan El= 76.67 E = 72.22
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NNYAT YA
> x 2
E,= ——X100 Bp= = X100
R B
276 0
E = 2 x100 E,= iXIOO
40 10
E, = 76.67 Fa= 7222

E,/E, =76.67/72.22
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MINN 6 AZUUUNATOUUTEANTNMNULUMATUINYDINIEIUTIUIU 28 AU

A A ~ adg a d ] ~ A a o J
NITYUINYANTLITYUNWOLANNITOUNT WUIYN 3 (TDINTDDNUVVRNAANUN

Tudnuazmseenuuuiagnisdu Taol¥llsunsuneuiinmes

o AZUUUNDUITIY AZUUUTENINITOU AZUUUKAUTOY
A (10 AZLUU) (40 AZLUU) (10 AZLUU)
1 4 30 8
2 2 33 8
3 6 31 7
4 7 32 9
5 6 24 6
6 7 40 9
7 3 35 9
8 6 40 9
9 6 34 8
10 3 30 7
1 1 12 4
12 6 37 8
13 6 32 8
14 0 34 7
15 2 31 7
16 6 34 9
17 5 38 9
18 7 38 9
19 3 15 6
20 7 38 9
21 5 35 8
22 2 33 8
23 3 34 9
24 3 37 9
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g AZUUUNBUITHY AZUUNTEHINITOY AZUUUNATEU
GRTIN
(10 AZHUY) (40 AZUUW) (10 AZLUU)
25 2 37 9
26 2 29 9
27 3 27 8
28 3 35 9
Y x 116 905 225
Aunae 4.14 32.32 8.04
Mszansnn E, = 80.80 E, = 80.36
UNUA UNUA
1NGAI NNGAT
2.X 2F
E,= ——X100 E, = —2x100
A B
905 225
E = 25100 E,= -2 X100
40 10
E, = 80.80 E, = 80.36
E, /E, =80.80/80.36
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A Y Y = Y=t A A = ad a 4
A1TNN 7 AZUUUANUNTIUUINTNITTIUUDIUNITYUNLTYUNYANTLIIUNNBLANNITOUNT
] { 4 a o L o @ @

‘Vil!’JEJ‘ﬁ 3 L%f)\‘lﬂﬁ@ﬂﬂ!LUUNﬁ@ﬂmmGluaﬂHﬂ!%ﬂﬁfJfJﬂLL“]J‘U’JﬂQ“VIiWIL!

TaeldTsunsunouiuaes

o AZUUUNOUIT U AZUUUNASEOY | AWAINI i
aeu D
(10 AgLUY) (10 AgLUY) (D)
1 4 8 4 16
2 2 8 6 36
3 6 7 1 1
4 7 9 2 4
5 6 6 0 0
6 7 9 2 4
7 3 9 6 36
8 6 9 3 9
9 6 8 2 4
10 3 7 4 16
11 1 4 3 9
12 6 8 2 4
13 6 8 2 4
14 0 7 7 49
15 2 7 5 25
16 6 9 3 9
17 5 9 4 16
18 7 9 2 4
19 3 6 3 9
20 7 9 2 4
21 5 8 3 9
22 2 8 6 36
23 3 9 6 36
24 3 9 6 36
25 2 9 7 49
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14,980-11,881

27

t=10.174

L AZUUUNOUITEY AzuUuHANsey | anuAWh .
RN D
(10 AE1UY) (10 AELUY) (D)

26 2 9 7 49
27 3 8 5 25
28 3 9 6 36
39 116 225 109 535
AunaY 4.14 8.04 3.89 19.11
1 S.D. 2.085 1.232
- 2D Y D=109
2 2
ny. D" —(XD)
o1 nY D = 14,980
2
(D) =11,881
n-1=27
109
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