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ABSTRACT

The purposes of this research were to develop and to find out the instructional package
on Pulse Circuits and Digital as well as to compare the achievement between the students who
learned with the developed instructional package and the traditional instruction. The sample for
this study consisted of 44 second-year certificate electronics students at Suphanburi Technical
College who were divided into two groups as follows: 1) the experimental group who learned
with the developed instructional package; and 2) the control group who learned with the
traditional instruction. Tools utilized for data collection were instructional manual, the learning
material, the instructional media and the achievement test. The contents used for developing the
instructional package were composed of five units as in: 1) Number system, 2) Code, 3) Basic
Logic gates, 4) Mathematical Logic and Reduction, and 5) Encoder Decoder and Display. Statistics
utilized for data analysis would be mean, standard deviation, and t-test for independent variables.

The results of this research showed that the quality of the instructional package on Pulse
Circuits and Digital especially on the content (§= 4.85, S.D. = 0.22) and the instructional media
(§= 4.76, S.D. = 0.33) were at the great level. The achievement of the experimental group ( ;=
39.82, S.D. = 1.47) was significantly higher than the control group (;(_= 33.05,S.D.= 1.81) at.01

level.
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71. LED ¥iin 7 ¢y utseenidufuuy
. 1 Y. 2 1
A, 3 U 4 4w
72. falandrgndes

f. LED %91 7 a1 Ueragna ld 0-1
9. LED %A 7 87U Uerasna Id 0-7
. LED ¥1la 7 U usawald 0-9

¥
3. LED $uavaine Auvdedg
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. b,c,e,f 9 b,c,f, g
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75. 91ngUde 73. Aoan151# LED uaainainy 6
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paneIAne an1z larheugndes
fl. ac,def,g 9. a,f e decg

f. c,def,g 3. fie,d,c, g

76. 913140 73. Aean13 1 LED uaasmain 9
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a. 1A 1850 Way vk 1d5u TWuan

78. 299599z lumsi i maugaanaitam
Yt A
188 floavaseyls
fl. 299590 9, 995U

A, WITMIIIIA 3. esulaedrygyad

79. LCD uiieemiundnyae
a1 €U, 2

fl. 3 3. 4
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v
¥

Coal. Y A AANITEINY
wiheh | Jaguszavan | deaeui = = T =T 3 2R | IoC
AuNL | AuN2 | AuN3 | auii4 | auns
1 1 1 +1 +1 +1 +1 +1 5 1
2 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 0 5 0.8
6 +1 +1 +1 +1 +1 5 1
7 +] +1 +1 +1 +1 5 1
3 8 +1 +1 +1 P +1 5 1
9 +] +1 +1 +1 +1 5 1
4 10 Y +] e +1 +1 5 1
5 11 +1 +1 +1 +1 +1 5 1
6 12 +1 +1 +1 +1 +1 5 1
13 +1 +1 +1 +1 +1 5 1
7 14 +1 +1 +1 +1 +1 5 1
15 +1 +1 +] 41 +1 5 1
8 16 +1 +1 +1 +1 +1 5 1
2 1 17 +1 +1 +1 +1 +1 5 1
2 18 +1 +1 +1 +1 +1 5 1
19 +1 0 0 +1 0 2 0.4
20 +1 +0 0 0 0 1 0.‘2
3 21 +1 +1 +1 +1 o 5 1
4 22 +1 +1 +1 +1 +1 5 1
23 +1 0 0 +1 0 2 0.4
5 24 +1 +1 +1 +1 +1 5 1
25 +1 0 0 +1 0 2 0.4
26 +1 0 0 +1 0 2 0.4
2 6 27 +1 +1 +1 +1 +1 5 1
7 28 +1 +1 +1 +1 +1 5 1
8 29 +1 +1 +1 +1 +1 5 1
9 30 +1 +1 +1 +1 +1 5 1
10 31 +1 +1 +1 +1 +1 5 1
3 1 32 +1 +1 +1 +1 +1 5 1
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whed | Taqulssasdil | domeufi ~ ~ - — ZR | IOC
AN | AUTI2 | AUNS | AUTIS | AUNS
3 33 0 0 0 +1 0 1 0.2
2 34 +1 +1 +1 +1 +1 5 1
35 +1 +1 +1 +1 +1 5 1
36 +1 +1 +1 +1 +1 5 1
3 37 +1 +1 +1 +1 +1 5 1
4 38 +1 +1 +1 +1 +1 5 1
39 +1 +1 +1 +1 +1 5 1
40 +1 +1 +1 +1 +1 5 1
5 41 +1 +1 +1 +1 +1 5 1
42 +1 +1 +1 +1 +1 5 1
43 +1 +1 +1 +1 +1 5 1
44 +1 +1 +1 +1 +1 5 1
45 +1 +1 0 0 0 2 0.4
46 +1 +1 +1 +1 +1 5 1
4 1 47 +1 +1 +1 +1 +1 5 1
48 +1 +1 +1 +1 +1 5 1
49 +1 +1 +1 +1 +1 5 1
50 +1 +1 +1 +1 +1 5 1
2 51 +1 +1 +1 +1 +1 5 1
52 +1 +1 +1 +1 +1 5 1
53 | +1 +1 +1 +1 +1 5 1
3 54 +1 +1 +1 +1 +1 5 1
55 +] +1 +1 +1 +1 5 1
4 56 +1 +1 +1 +1 +1 5 1
5 57 +1 +1 +1 +1 +1 5 I
6 58 +1 +1 +1 +1 +1 5 1
7 59 +1 +1 +1 +1 +1 5 1
8 60 +1 +1 +1 +1 +1 5 1
61 +1 +1 +1 +1 +1 5 1
5 1 62 +1 +1 +1 +1 +1 5 1
63 +1 +1 +1 +1 +1 5 1
2 64 0 +1 +1 +1 +1 5 0.8
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5 65 +1 +1 | +1 +1 | +1 5 1
3 66 +1 +1 +1 +1 +1 5 1
67 +1 +1 +1 +1 +1 5 1
68 +1 +1 +1 +1 +1 5 1
69 +1 +1 +1 +1 +1 5 1
70 +1 +1 +1 +1 +1 5 1
4 71 +1 +1 +1 +1 +1 5 1
72 +1 +1 +1 +1 +1 5 1
73 +1 +1 +1 +1 +1 5 1
74 +1 +1 +1 +1 +1 5 1
5 75 +] +1 +1 +1 +1 5 1
76 0 +1 +1 +1 +1 4 0.8
6 77 +1 +1 +1 +1 +1 5 1
7 78 +1 0 0 +1 0 2 0.4
79 +1 +1 +1 +1 +1 5 1
80 +1 +1 +1 +1 +1 5 1
3 74.2
mindy 0.93

v A 9 1 [ d a a [V £
ﬂ‘Ifuﬂ’J']lIﬁﬂﬂﬂﬂ@\ii%‘ﬂ’J'l\i')ﬂi}ﬂi%ﬁ\‘lm“ﬁﬂwq%ﬂiiﬂﬂ‘lJ‘U@ﬁ’?)‘U‘Vi'l]lﬂ%'lﬂtIﬁli

>R

I0C = —

P
U

-~
HNUTUEN

&
UL

&
HUYO

N

- Y
AYUANUTOANTDY

W3

azuuuedenuaaoiivodniegual

ARV ER B

q

I8

o

Q

a d a [~} a ' i a
Naﬂ'ﬁ'Jlﬂ513W%@Nﬂ%’]ﬂﬂ3’]uﬂﬂlﬁumﬂﬁé’ﬂi\iﬂmgm 5N1U ﬁﬂiZLNullﬂUﬂﬂﬁ@U

Y

9 ]
Favua 80 90 nuddriinnudoandpdia1zendng 0.0-1.00 Aundy 0.93 MAriiay

v k] E4
A9ANADIAINT 0.50 AATDEFDUTIUNA



101

MANUIN ¥

NANIS AT IZHMIAIAIINEINGTY A9 IUIVT MU LASAIA NI



a a d N | ) ° 1 § o
M0 ¥ 1 MIANTIZHMIAANNEINNE (P) M m1edwun (D) uaza1nnudonu (r,)

102

Ru-RL
) 4 R D=——7"
o Ry R, =— N q Pq
N — .
2

1% 8 5 0.77 03 0.23 0.18
2% 8 4 0.67 04 0.33 0.22
3 7 4 0.53 0.3 0.47 0.25
4 6 3 0.40 0.3 0.60 0.24
5% 7 3 0.67 0.4 0.33 0.22
6 9 3 0.60 0.6 0.40 0.24
7* 9 6 0.80 0.3 0.20 0.16
g* 8 5 0.63 0.3 0.37 0.23
9 8 2 0.60 0.6 0.40 0.24
10% 7 5 0.57 02 0.43 0.25
11% 8 6 0.70 0.2 0.30 0.21
12* 7 4 0.53 03 0.47 0.25
13 6 4 0.53 0.2 0.47 0.25
14* 9 6 0.80 03 0.20 0.16
15 10 4 0.80 0.6 0.20 0.16
16* 8 6 0.67 0.2 0.33 0.22
17* 8 6 0.63 02 0.37 0.23
18% 7 4 0.57 0.3 0.43 0.25
19% 7 5 0.57 02 0.43 0.25
20% 6 3 0.50 03 0.50 0.25
21* 7 4 0.47 0.3 0.53 0.25
22% 7 5 0.63 0.2 037 0.23
23* 7 2 0.43 0.5 0.57 0.25
24% 7 4 0.53 03 0.47 0.25
25% 8 6 0.63 0.2 037 0.23
26% 8 5 0.63 0.3 037 0.23
27* 7 4 0.50 0.3 0.50 0.25
28* 8 4 0.67 0.4 033 0.22
29 8 4 0.63 0.4 037 0.23
30 10 9 0.93 0.1 0.07 0.06
31% 6 4 0.57 02 0.43 0.25
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‘ Ru-RL
fol R, R, X N q Pq
N N
2

32 8 6 0.67 0.2 0.33 0.22
33+ 7 5 0.47 0.2 0.53 0.25
34 7 4 0.63 0.3 037 0.23
35% 8 4 0.67 0.4 0.33 0.22
36 9 8 0.83 0.1 0.17 0.14
37% 8 4 0.67 0.4 0.33 0.22
38* 8 3 0.63 0.5 0.37 0.23
39* 7 2 0.47 0.5 0.53 0.25
40 7 3 0.50 0.4 050 0.25
41* 7 5 0.67 0.2 0.33 0.22
42 9 8 0.80 0.1 0.20 0.16
43 10 8 0.93 0.2 0.07 0.06
a4 9 5 0.73 0.4 0.27 0.2

45 10 8 0.87 0.2 0.13 0.12
46 9 8 0.87 0.1 0.13 0.12
47* 6 3 0.57 0.3 0.43 0.25
48 6 4 0.50 02 0.50 0.25
49+ 7 2 0.47 0.5 0.53 0.25
50% 8 4 0.57 0.4 0.43 0.25
51% 5 2 0.40 0.3 0.60 0.24
52 9 6 0.70 0.3 0.30 0.21
53+ 7 2 0.37 0.5 0.63 0.23
54% 6 4 0.50 0.2 0.50 0.25
55+ 7 2 0.47 0.5 0.53 0.25
56 8 3 0.53 0.5 0.47 0.25
57 9 5 0.77 0.4 0.23 0.18
58* 8 3 0.63 0.5 0.37 0.23
59 7 2 0.47 0.5 0.53 0.25
60 8 4 0.60 0.4 0.40 0.24
61 5 2 0.40 0.3 0.60 0.24
62 7 3 0.63 0.4 0.37 0.23




M99 ¥ 1 (70)

104

Ru-RL
foft R, R, p-2 °o N q Pq
N N
2
63 8 7 0.83 0.1 0.17 0.14
64* 8 4 0.50 0.4 0.50 0.25
65 9 8 0.83 0.1 0.17 0.14
66 8 4 0.70 0.4 0.30 0.21
67* 7 2 0.47 0.5 0.53 0.25
68* 6 4 0.50 0.2 0.50 0.25
69 5 2 0.40 03 0.60 0.24
70 7 2 0.47 0.5 0.53 025
71 10 8 0.87 0.2 0.13 0.12
72 8 5 0.67 0.3 0.33 0.22
59 548 317 44.39 23.1 27.61 | Xpq=15.67
i 7.61 4.40 0.62 0.32 0.22
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2
p
=n.

2

AZUUUMINMULNATDY (X) X
1 62 3,844
2 60 3,600
3 58 3,364
4 55 3,025
5 54 2,916
6 55 3,025
7 53 2,809
8 52 2,704
9 52 2,704
10 50 2,500
11 49 2,401
12 48 2,304
13 48 2,304
14 48 2,304
15 47 2,209
16 46 2,116
17 45 2,025
18 45 2,025
19 44 1,936
20 44 1,936
21 39 1,521
22 38 1,444
23 36 1,296
24 33 1,089
25 32 1,024
26 31 961
27 29 841
28 28 784
29 26 676
30 25 325
3 2X=1332 22X =62312




I

16
62,312
62,312
102.249

0.86

LEaaEMIAIamAAFeliuY WU UNATEL

NExE — (Zx)2

2
N

30 X 85,650 — 2,477,476

900
102,249

n ) 2pq
n—1 g2

72 {1_ 16 }
72—1 102.25

0.86
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NITNATLUAEAINDA

HUUNATRLIANATNGNTNIINISBEY HidIE 1

[ 4 v
v

o dy aA 9 =1
MY 1. LUUNATDUYAUUTNHLA 10 UD 138120 UIN

2. limnum (X) iudengniigeaiivsdeiden

1. volafnmugIudes
n. 2 . 0,1
f. 0.2 3, 1.2
9 A a
2. YolafomugIudunn
. 0999,AB.CD.EF V00415
=< =1
A 104915 10416

3. 109 (19.625),, Uawminum 1s

n. (10100.101), ¥, (10011.0101),

A. (10011.101), 4 (10010.0101),
4. 109 (A85),, Hewminumls

n. (2693),, ¥, (2261),

A. (2135),, 1. (2069),,
5409 (11011), +(10111), Hnnmnumls

n. (11001), 4. (100010),

a. (10010), 1. (110010),
6. 1’Complement 494 (10101), finunmumi s

n. (10110), ¥, (01010),

a. (01011), 1. (10101),

7. 1’Complement 494 (10110), + 2 *Complement ¥84(10100), HAuminum 1s
n. (10111), . (10110),
f. (10101), 4. (10100),
8.1a9(101), X (110), Hawminumls
n. (10111), . (11011),
f. (11100), 3. (11110),
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9. 10 (375), + (421), WA uviruwi'ls
n. (796),
a. (016),

10. 189 (DF),, + (AC),, inuvdumils
n. (18B),,
. (124),

¥, (1016),
1. (716),

V. (TA)
3. (390C),
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FIRE
A o Y

v
AU 1. HUUNAADUYAUUNIYIUA 10 UD 1387 20 UIN

2. Timnum (X)) wudenignigaiiesdoen

1. s¥ia BCD 8421 fimgagaiinls
. 0000 %.1000
A. 1001 a9 1111
2. 10y (73),, wlauilussia BCD 8421 vziinunils
A. 01110000 . 01110011
A. 00011000 1. 10001000
3. sWamugIUas 10111101 wlasduswagiuulaveziisuils
. 375 Y. 573
f. 275 3,572
4. %@ BCD 8421 A1 0100 uilaudusviaiiu 3 aglaumls
n. 0111 . 0110
f. 1001 4. 1101

5. 109 (41),, wlawilusvdaiu 3 szfiawils

A. 0100 0001 4. 0100 0100

A. 0100 0010 1. 0111 0100
6. 1y (1010), wilaailusvamnsfoziinuvils

n. 1111 . 1011

A. 1100 1. 1001

7. saunsdan 1100 wlaailumuguaeseeiiaum’ls
n. 1100 . 1010
f. 1000 3. 1110

8. 1% (407),, wilaudlus¥a BeD 2 421 azdidum’ls

f. 1010 0000 0111 . 1010 0000 1101
f. 0100 0000 0111 3. 0100 0000 1101
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F4
9. siadeliiidelaldsiansnaeuminagndes
A. 000011 ¥. 000001
A. 100010 1. 101000

10. 5%a ASCII #1 1011001 1001111 1010101 ulaelusnuslgmudela
f. YOU 4. CAN
A. KUN 4. LOVE
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I HULNATRUIAHAANGNTNIINSIGEY LI 3
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v
M3 1. LuuNAAEUYANINMNA 10 90 1981 20 W1H

2. imnum (X)) Wodenigniigaiiestofen

1. uantiavesanin uaasldluaniizes 1s
. 799370 , 2995A9 Y0V, +5V
. QN , WA 1. NNt
P '3 ) v a
2. 1neg lsNanzmaeIanaszassdduauyaae
a J
A, LUUAAA Y. dUNB5IADSINA
< L4 ~ 4 @ o
A, PNFAYTNUDTING Q. tliles
3. Truth Table ooz 15
. FOINTN ¥, anzilagiiu
a 1w a J
. A15AWII 1. mAstunaielane

4. N3NNI L uguaNTAve anaxiian 1s

A | B Y
0 0 0
0 1 1
1 0 1
1 1 1
n. 9951NA ¥, UBsINA

¢ ¢
fl. LDUAINA N LHUANA
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5. M5 nnuese Hugaautiveun

ariinez 13

A B Y
0 0

0 1 1
1 0 1
1 1 0

3 o =) J
N, IONYAGYNHDIINGA

¢
fl. HUUALNA

J— .
6. 5 }Y nnglidly

f. B3NN

f. LPUMAA

A = )
7. B Mgy

¢
f. 993NN

¢
fl. LIDUALNG

s ~A 4
. DNYAYIWIDIING
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N, UBIINA

o W J a
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1. UBIINA
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]

¢
U. UBDTLINA

3. HUUAING

A
8. B :j>—w nngiiludgydnusivounasiaoyls

¢
. 993INA

¢
fl. UDUALNA

A o Y i o Ll
9. 4 :@—D—QY nngldudaydaveinlfunuasinnasiines 1s

¢
fl. 9DIINA

s
fl. LBDUANA

¢
U. UBTINA

¢
N. BHUAINA

¢
U. HBIINA

3. HUUAING
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10. O_D—‘vY nngiasaiumsinnussedela

n A|BJ|Y . A|B|Y
o oo 0o 0] o0
o1 ]o o 1|1
1lo]o 1o |1
11| 11|t

f A|B|Y 3 A|B|Y
0| 01 o | o1
o1 |1 0| 1] o0
1o |1 1 oo
L | AT gl Mg
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Yy 9
AA @ y

v
MWL 1. HUUNATDUYAUUNINUA 10 UD 1301 20 I

2. TWmnum (X ) udengnigaissdoden

1. aums A+B finwnla

n. AB ¥, AB

A. A+B 9 A
2. aums A(A +B)daumla

n. A+B v, B

. A NS
3. aumsiwnaaydudenlugdnauinvewaguiodela

n. AB+(A+B + C)AC) Y. JKL + JKL +JKLM

A, (WXY )W+X+Y)NW+X+Y) 4.(D¥ E+F)D+E +E)E+F)
4. aumiiwagiayaudonlujinaguuswatinfedoln

n. AB+(AYB +C)AC) ¥. JKL + JKL +TKLM

A (WXY)W+X+YNW+X+Y) 8 (D+ E+#F)(D+E+F)E+F)

a d
5. 9INAITNANWITT AUNTLOIANALLL SOP Aadpla

AT B Y
0 0 0 0
0 0 i I
I 0 0
0 1 I 0
1 0 0 0
1 0 I 0
1 1 0 I
1 1 1 I
. Y=ABC +ABC+ A BC Y. Y=ABC +AB C +ABC

f. Y=ABC+ABC +ABC .. Y=ABC + ABC+ ABC
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. NTUATABINY = (A+B).(A+C) 21995093

o ()
o
o >

d

1

o {0

A

A

¥

a g gy
. 9031995 aumsaedniiga 3) Asdala

¢y

()

f. (A +B)

a. (A .B)

U, (A +C)
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— — Y @ J
8. NFUNIT Y = BC+BC ﬁi\?ﬂﬂlLWNW\?ﬂTiu@‘i’l}ﬂﬂlﬂ

01

11

10

01

10

f. 2o o n 1 U N\ g
C C
o| 1 1 0 0 ol o
1 0 0 1 1 1 1
. a.
2% o n 10 AB 0o
C C
0 0 1 1 0 0 0
1 0 1 0 1 1 1
s 4 { (
9. unuremsHBTNMINangludafedela
AB
00 01 11 10
C
ol 1 1 1 1
1 1
N. Y= C+AB Y. Y= C+AB
fl. Y= C+AB 3. Y= C+AC
o 4 i
10. MnuHURIMsUeauMIiangiudafedela
AB
00 01 11 10
cD
00| 1 1 1 1
01 1 1
R I 1 1
0] 1 1 1

. AB+AD+CD
f. AD +BD +CD

. ABC+AD +BD+CD

.

ABC+BD + CD



1IWaduazAInea

121

10.

gl MABLYUNATRU IANATNENENIIN 38U 4

9.



v aa 122
NWITNAFLLAZAINDA

I HULNATRLIANAANGNTNIINIGY HIBT 5

I Yy 9
~ A o y

MBI 1. HUUNATDUYAUUNIYUA 10 UD 1307 20 WM

2. ldmnum (X) iudengnigaiioadeiden

9y A 9y @
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20 o1l lolili]ol1]1 7 70.00
21 11|11 ]1|l1]o|1]0]0O 7 70.00
22 tf1|1|t1]lolojol1]1]1 7 70.00
523 18151017 1120|1713 |14 |11 | 146 | 1,460.00
AnaLSIN 6.64 66.36
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Group Statistics

Std. Std. Error
AU N Mean Deviation Mean
AYLUU  ARUVIAREY 22 39.8182 1.46828 31304
AguAILAN 22 33.0455 1.81206 .38633
Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
Std. Error | 95% Confidence Interval
F Sig. t df Sig. (2-tailed) Mean Difference Difference of the Difference
Lower Upper
Aol Eg:;r’n‘g:‘j“ances 2.247 141 13.621 42 .000 6.7727 49724 576926 | 7.77619
Equal variances not

assumed 13.621 40.269 .000 6.7727 49724 5.76798 7.77747
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