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Thesis Title . The Construction and Finding Efficiency of Computer Assisted
Instruction for Digital Circuit and Design for Curriculum of Electronic
Technician in The Army Signals School, Army Signals Department
Major Field . Technical Education Technology
King Mongkut’s Institute of Technology North Bangkok
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Abstract

The objectives of the study were to construct and find out efficiency of CAl on the
course of Digital Circuit and Design for Curriculum of Electronic Technician in the Army
Signals School, Army Signals Department. Finding of its efficiency at the criterion of
80/80 would be done.

The statistic tools used in the study were the test for measuring the instruction
achievement and the evaluation form for lesson quality. The lesson content was divided
into two parts; that of content of Boolean review and of research on Logic gate course
number 11-B-296. The samples of the research were 31 private military students of
electronic technician of course number 11-B-296, first semester of academic year of
2006 of the Army Signals School, Army Signals Department.

The result of the research could show that the built CAl could have efficiency of
97.69/93.76 which were higher than the 80/80 which were defined; the built CAl could
have suitable efficiency and could be helpful in the instruction.

(Total 161 pages)

Keywords : Computer Assisted Instruction, Digital Circuit and Design, Curriculum of

Electronic Technician
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Fagaudafl Audi Aufl Aufl Aufl Aufl >R I0C
1 2 3 4 5
1 +1 +1 +1 +1 +1 5 1
2 +1 +1 +1 +1 +1 5 1
3 +1 +1 +1 +1 +1 5 1
4 +1 +1 +1 +1 +1 5 1
5 +1 +1 +1 +1 +1 5 1
6 +1 +1 +1 +1 +1 5 1
7 +1 +1 +1 +1 +1 5 1
8 +1 +1 +1 +1 +1 5 1
9 +1 +1 +1 +1 +1 5 1
10 +1 +1 +1 +1 +1 5 1
11 +1 +1 +1 +1 +1 5 1
12 +1 +1 +1 +1 +1 5 1
13 +1 +1 +1 +1 +1 5 1
14 +1 +1 +1 +1 +1 5 1
15 +1 +1 +1 +1 +1 5 1
16 +1 +1 +1 +1 +1 5 1
17 +1 +1 +1 +1 +1 5 1
18 +1 +1 +1 +1 +1 5 1
19 +1 +1 +1 +1 +1 5 1
20 +1 +1 +1 +1 +1 5 1
21 +1 +1 +1 +1 +1 5 1
22 +1 +1 +1 +1 +1 5 1
23 +1 +1 +1 +1 +1 5 1
24 +1 +1 +1 +1 +1 5 1
25 +1 +1 +1 +1 +1 5 1
26 +1 +1 +1 +1 +1 5 1
27 +1 +1 +1 +1 +1 5 1
28 +1 +1 +1 +1 +1 5 1
29 +1 +1 +1 +1 +1 5 1
30 +1 +1 +1 +1 +1 5 1
31 +1 +1 +1 +1 +1 5 1
32 +1 +1 +1 +1 +1 5 1
33 +1 +1 +1 +1 +1 5 1
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Fagaudafl Audi Aufl Aufl Aufl Aufl >R I0C
1 2 3 4 5

34 +1 +1 +1 +1 +1 5 1
35 +1 +1 +1 +1 +1 5 1
36 +1 +1 +1 +1 0 4 0.8
37 +1 +1 +1 +1 0 4 0.8
38 +1 +1 +1 +1 0 4 0.8
39 +1 +1 +1 +1 0 4 0.8
40 +1 +1 +1 +1 0 4 0.8
41 +1 +1 +1 +1 0 4 0.8
42 +1 +1 +1 +1 0 4 0.8
43 +1 +1 +1 +1 0 4 0.8
44 +1 +1 +1 +1 +1 5 1
45 +1 +1 +1 +1 +1 5 1
46 +1 +1 +1 +1 0 4 0.8
47 +1 +1 +1 +1 +1 5 1
48 +1 +1 +1 +1 0 4 0.8
49 +1 +1 +1 +1 +1 5 1
50 +1 +1 +1 +1 +1 5 1
51 +1 +1 +1 +1 +1 5 1
52 +1 +1 +1 +1 +1 5 1
53 +1 +1 +1 +1 +1 5 1
54 +1 +1 +1 +1 +1 5 1
55 +1 +1 +1 +1 +1 5 1
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A15191 9-2  HAMTIATITHANNNNENNY (p) AIE1WITUUA (1) VBILULNARDL

Qo Q Qg
'J@’INE\]&NI]YI‘E“/]’NTT]‘JL%EI%

Fogautofi fANNYINIY AT LN
1 0.78 0.67
2 0.60 0.81
3 0.51 0.81
4 0.53 0.76
5 0.74 0.48
6 0.55 0.57
7 0.60 0.52
8 0.21 0.48
9 0.23 0.52
10 0.21 0.52
1 0.79 0.38
12 0.69 0.76
13 0.78 0.67
14 0.60 0.81
15 0.51 0.81
16 0.53 0.76
17 0.74 0.48
18 0.55 0.57
19 0.60 0.52
20 0.21 0.48
21 0.23 0.52
22 0.21 0.52
23 0.79 0.38
24 0.69 0.76
25 0.78 0.67
26 0.60 0.81
27 0.97 0.05
28 0.95 0.14
29 0.51 0.81
30 0.53 0.76
31 0.74 0.48
32 0.96 0.05
33 0.96 0.05
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Fagaudafl f1aNeINdng ANE1I9IUN
34 0.55 0.57
35 0.60 0.52
36 0.21 0.48
37 0.23 0.52
38 0.21 0.52
39 0.18 0.57
40 0.85 0.29
41 0.94 0.14
42 0.88 0.29
43 0.88 0.24
44 0.92 0.24
45 0.83 0.48
46 0.79 0.38
47 0.92 0.24
48 0.81 0.57
49 0.85 0.38
50 0.32 0.19
51 0.12 -0.29
52 0.69 0.76
53 0.51 0.81
54 0.53 0.76
55 0.74 0.48
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INNINARAI UL UNAFAUNLINATaFAUNTANAMNEINGY  LASAIEIWIATILN

1 6 g; dl o v Vo U A 1
agiummmmmzaumm@ﬂmmmm”Lﬂ‘*ﬁmuvlmnmu 39 Ta lagddianugindiy

LASANENI WIS LN aumumaauﬁ'\m@é‘oﬁ

A1ANNEINNBVBILLUNATBLNITA (p) = 0.608 (ToFULINWALAUNE Tawle)

méwmfﬂf{hLLunmaaLLuumﬁauﬁom (r) = 0.500 (émwmﬁmungaqmmwﬁmn)
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A13199 9-3  ASUUWUNNITULLNARELI1UIW 55 T8 2YInNANEN 78 %

WNAN® ATLUUNNITIN )
aufi WUUNARBY (X) X
1 46 2116
2 30 900
3 45 2025
4 27 729
5 27 729
6 40 1600
7 23 529
8 33 1089
9 29 841
10 32 1024
11 41 1681
12 27 729
13 30 900
14 33 1089
15 24 576
16 38 1444
17 42 1764
18 41 1681
19 36 1296
20 30 900
21 33 1089
22 33 1089
23 47 2209
24 52 2704
25 52 2704
26 52 2704
27 52 2704
28 52 2704
29 51 2601
30 51 2601
31 51 2601
32 52 2704
33 52 2704
34 52 2704

WNAN® AZLWWNIIN )
auil wuunagay (X) X
35 49 2401
36 48 2304
37 48 2304
38 48 2304
39 49 2401
40 52 2704
41 48 2304
42 49 2401
43 52 2704
44 48 2304
45 48 2304
46 49 2401
47 47 2209
48 47 2209
49 46 2116
50 49 2401
51 44 1936
52 45 2025
53 49 2401
54 45 2025
55 43 1849
56 43 1849
57 42 1764
58 42 1764
59 43 1849
60 39 1521
61 37 1369
62 43 1849
63 27 729
64 40 1600
65 44 1936
66 40 1600
67 41 1681
68 42 1764
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A1319N 9-3 (A1)

WNAN® ATLUUNNITIN ) WnAn®E AZLUUNITIN )
aufi WUUNARBY (X) X aufi wULNARaY (X) X
69 43 1849 74 43 1849
70 43 1849 75 38 1444
71 44 1936 76 44 1936
72 43 1849 77 43 1849
73 43 1849 78 43 1849

m‘smdm:tmumﬁwmLu.mﬂﬂaammuaommsﬁ

_ XX
NFAT X =—— = 3309/ 78 = 42.423
N

N1IVIAIANNLT DN WV DIVDFDUNIRIL
ﬂflsm@ifmaml,%aﬁu%%l,l,uugL@a'j‘-'%m%@é?u 803 KR20 a7 nldsunsy Simple Items
Analysis (SIA)

n 2.pq

mﬂgm I’tt =—01- 2
n-1 St

= 0.911
o & o Aa A 4
AIBULUUNARURLUBAUAIANULTBNY 0.911

NTHIANANMNLT DN WVDIVDADY 15 WON1LUNLI Y
mamdanuTasuituuugiaei-Imiadu g3 KR20 a7 nldsunsy Simple Items
Analysis (SIA)

n 2.pq

NNFAIr, =—| 1-
U
n-1 S

= 0.875

AIURLUUNARDL 15 TarnouniTaularanuLian 0.875
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A19190N 2-1  (Aa)

4 AND OR NOT | NAND | NOR | Ex-OR | Ex-NOR g
el gate gate gate gate gate gate gate UNITOn%
29 5 5 5 5 5 5 5 15
30 5 5 5 4 4 5 5 15
31 5 5 5 4 4 5 5 12
X 154 153 153 149 147 149 155 436
X 4.967 | 4.935 | 4935 | 4.806 | 4.741 4.806 5.000 14.06
Japaz | 99.354 | 98.709 | 98.709 | 96.129 | 94.838 | 96.129 | 100.00 93.763

syazuunuuuiiniarinoas (E1) Jdnaduriniy 97.69 uazazuuwinpuniTou

(E2) Ne1vinnu 93.76
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BOOLEAN

UEURECTITHY
NNITIAMYEIVTUNITUINKAZNITA ABIA I LalTE A

aansndawsluaunis loeeth

A+(B+C)=(A+B)+C

A.B.C)=(A.B).C

BOOLEAN

AgNISNSEE
INFUNITAZWLIIN1HNTS OR NUBIAILSHRIAIMITRAINNT
WA AND fufuan e walswite

1 1 ar o or d ar ar z L] ar
Qzﬁﬂ"l tM1nun1e AND T'I'Hﬂ.lﬂﬂn eakdanilanuaaklsnssag LL':’I“J%"IS.I‘I OR nu

4 & .4 4 & ; ULn.-
INAHUATEUUI AN TUNTITUUSE AT LN wuasniseae la

1 a o 1 s 1
BhAZENNISEI AL FAISNAI6 uﬂmmmnuﬂﬁ cmaeny 1w AB + A.C

ansndeaauls A daslusawlsmuaanan e azlasiu

A.B+C)=AB+A.C
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BOOLEAN
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.A0=0 9.A=A

. A1=A 10. A+tAB = A

.A+A = A 11. A+AB = A+B

. A+A = 1 12. (A+B).(A+C) = A+B.C
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[ LOGIC GATE |
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[ LOGIC GATE |
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1. 6@ (Switch Constants)
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[ LOGIC GATE |
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AND GATE
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AND GATE
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AND GATE
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AND GATE
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AND GATE
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AND GATE
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AND GATE
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I A o o £ A qg./‘ I
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I A ] o =& A qu/ I
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& A < o
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& A & o
3. OUTPUT?21T10 1UoINPUTIIU1N9¥NA
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9y A 4
2. Tolanodydnyalues AND gate

ey L

3. YolaRoaunsved AND gate

. Y=AB Y. Y=AB

A. Y =A+B . Y=A®B

9 a
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f. V.
Input Output Input Output
A B Y A %
0 0 1 0 1
0 1 0 0 1
1 0 0 1 1
1 1 0 1 0




145

n Input Output v Input Output
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1 0 0 1 0 0
1 1 1 1 1 1

. .
A ML A — L1 L
L o L
NEERES e RN
f. J
AL I A — =
I L
y L Y
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9 A
8. o laRoduNITYDI OR gate
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15.

16.
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I~ d‘ Y o d! A z I~
f. OUTPUT?1T U1 8INPUTH2 ladviansonaviuailul
[~ d’ [ Y d! A QSJI [~
v. OUTPUT?21110 tWoINPUTAR ladvitansonaviuailul
& A o o
fl. OUTPUT?21T 11 1WoINPUTHIU 199 UA
o A & &
3. OUTPUT91T 10 tUoINPUTH W 1NIH NS
9 A o [ 4
Yo lanodyanyaiued NAND gate
e B
f. q.
9 A
W0 laRoaunsues NAND gate

. Y=AB

f. Y=A+B

Y. Y=AB

I Y=A®B



149

ADM1T1ANITIVOI NAND gate
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21. YolaRonmauiiAve NOR gate
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& A & o
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fl. N
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28. ¥olafoaun13ve9 Exclusive-OR gate
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Input Output Input Output
A B Y A Y
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1 0 0 1 1
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35. Yolafe lnozunIuNaIve Exclusive-NOR gate
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