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ABSTRACT

The purposes. of this research were to develop and validate the efficiency of a
Computer- Assisted Instruction (CAI) on Minimization of Boolean Function and Combinational
Logic for Vocational High Certificate curriculum and compare the learning achievement between
students studying with CAI program and normal teaching.

The population were from three classrooms that were consisted of eighty students of the
first year certificate level in the first semester of the year 2002 at Industrial Technician
Department Major Electronics Ratchaburi 2 Technical College, Ratchaburi.

The samples were selected using the simple random sampling from students in each
classroom of twenty. Subjects were separated into three groups. The first group was in used to
find the efficiency of The CAI The second group studied with the CAI program. The third group
studied with a normal teaching ; The total of samples were sixty students.

The result of the research revealed that the Computer - Assisted Instruction (CAI) had
81.88:80.63 efficiency. Which was higher than the criterion-referenced standard set of 80:80. The
result of the learning achievement was not significantly different between the CAI program and

normal teaching.
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23 9 21 30 | 030 070 | 0.21

24 | 7 23 | 30 |023] 077|018

25 | 7 23 | 30 |023]077] 018

26 10 20 30 [ 033 ] 0.67 | 0.22

2y 8 22 30 [ 027 ] 0.73 | 0.20

28 | 7 23 | 30 |023] 077|018

29 | 13 17 | 30 | 043 | 057 | 025

30 14 16 30 | 047 | 053 | 0.25




19199 6.9 LAAIAIAZIU MR AUALAIAZIUUIRAYAAIADIVDINTN IV UNAT DL

ﬂzuuwﬁu 40 ASLUUU
fIUN i sz
1 34 1156
2 30 900
3 28 784
4 i 729
5 26 676
6 24 576
7 2 484
8 22 484
9 21 441
10 20 400
11 20 400
12 20 400
13 19 361
14 19 361
15 18 324
16 17 289
17 17 289
18 16 256
19 16 256
20 16 256
21 15 225
22 15 225
23 14 196
24 14 196
25 12 144
26 12 144
27 11 121
28 10 100
29 9 81
30 9 81
fo=553 Zﬁ(2=11335
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MIAMIUMAIANUFRIUVDMUUNATDU1FAAT KR-20 (Kuder-Richardson Formula

20)
s o= k:{l— ZS;DQ}
o N =30 3 £X =553
k =40 219(2 = 11335
> pg =8.61 '
g [
‘N N

_ 11335 [5537
30 |30

= 377.83 -339.79

57 =38.04
: 30 8.61
wnum 7, = 1-
30-1 38.04)
=1.03{0.77}
Iy =0.8

AP NUADTUVD UV UNATOUTANNINY 0.8



. “ o a a a 1
ﬂ'ﬁNﬁ 6.10 Lkﬁﬂﬂﬂ'li’llﬂ313'HTT'lﬂi&’ﬁﬂ'ﬁﬂ'lﬂ‘ll’f]ﬁ“ljﬂﬁﬂuﬂﬂlm?Lﬂi);‘ﬁ’)ﬂﬁﬂu

139

WUUNATDUSEHINMITOU

HUUNARDUNAAUT oY

fAAUN X ﬂzuuu!ﬁu % ﬂuﬁ X ﬂzuumﬁ‘u %
1 38 40 95 1 38 40 95
2 31 40 78 2 30 40 75
3 36 40 90 3 35 40 38
4 31 40 78 4 33 40 83
5 30 40 75 5 29 40 73
6 29 40 13 6 30 40 75
7 30 40 78 7 29 40 73
8 30 40 TS 8 30 40 &
9 33 40 88 9 34 40 85
10 29 40 73 10 28 40 70
11 32 40 30 11 31 40 78
12 35 40 88 12 34 40 85
13 33 40 33 13 31 40 78
14 31 40 78 14 33 40 83
15 37 40 93 15 35 40 88
16 29 40 73 16 26 40 65
17 36 40 90 17 37 40 93
18 31 40 78 18 30 40 75
19 35 40 88 19 34 40 85
20 37 40 93 20 38 40 95
EREY 655 800 1638 273U 645 800 1613
ﬂ"]ma{U 327 40 81.88 ﬂ"lmgﬂ 3225 40 80.63
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3 ¢ = 1
A15197 6.11 HEAIAZLIUY ﬂz;muﬁmmawmuuumﬁﬂmﬂwaam]‘n'ﬁmqmsssau VoINgu

= Y = a a1
NATDINITUUAIIUNLTUUADUNIUAD IV IV DU

Sounuulna

1 =;=4 g as
LagnquAIUAUNITIURIYITNIT

NGUNAADY

=y b = a a1
LTYUAWUNITYUADUNIUADIFIVTDU

NRUAIUAN

=i kY oy = a
FUUAWITMIEIULLVYNA

AUN X x*
1 34 1156
2 29 841
3 33 1089
4 28 784
5 31 961
6 35 1225
7 35 1225
8 27 729
9 30 900
10 3] 961
11 29 841
12 36 1296
13 30 900
14 33 1089
15 29 841
16 32 1024
17 35 1225
18 30 900
19 31 961
20 ¥ 1369

N=20 | > fcx=635 | > fx*=20317

¥ _31.75 SD = 2.86

AuR X i
1 28 784
2 34 1156
3 30 900
4 29 841
5 36 1296
6 32 1024
7 28 784
8 32 1024
9 25 625
10 31 961
11 29 841
12 32 1024
13 30 900
14 27 729
15 34 1156
16 31 961
17 29 841
18 35 1225
19 26 676
20 32 1024

N=20 | > fx=610 | > fx*=18772

X =30.50 SD =2.96
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1. WadugnEMImsiSenvesngunaaesiitaudlsunSaunsuiunessaeu

1.1 msfnnamaunas (X)

- i
s X==—
N

_635
20

=31.75
1.2 msinnammaudsauunang (SD)

N — \/n(zw)-(zﬁf)z

n(n-1)

_ J20(20317)- (635)?

20(20 - 1)
~ \/3T1§
V380
5% =8.20
SD =2.86

Ly Q‘ = 1 d‘d 3/ oy = a
2. HATNGNENIMSIEEUVBINANMIVYNNITBUAITMSBoUDULNG
2.1 msAmnumauds (X)
= > X
gns X==—
N
10

20

(@)}

= 30.50
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2.2 msfnnammudsavisnangu (SD)

5 (> 52)- (3 &)

n(n-1)

qns

::J20ﬁ8772)—®lof

20(20 - 1)
~[3340
V380

52 =8.79

SD = 2.96

] <

. aa el ~A A s a =l Y ~ ~ ~ J
3. adanlFlumslSsuieunadugnimensSeundamsiSeuunGounoufianes

T r ~ =
¥IeaoH NUMISaHuLYLNG

MINAADUANNUANANTENINA IR AsveIoyadeInguiilubaszaniu Two

Y E
Independent Sample Test Hdunoulumsnnsanmsldgaseail
¥ 1 L] 1 2 2 1
3.1 naaeuMANNUANMITEHINANIssIuvelsznsaeangn ol 0l Tuan

AnfunTe i dwmanadeus F F-tesy) fmmuald s°>s)

H,logl=g;

Hy!o, #0,

2. a=.05
2
B, F=5—12 HNUA :w = 1.07
: 8.20
df-l = n1 = 1 ¥ 1 = 19
4. UNUAI
df, =1, -1 =20-1 =19

i F s ldlisuiiy 1.07 wazdr F 7189105080157 Critical Values of F
W 217 uaasdie F idwaala < F oasuldoeusy H, oy, = o, uaaaiainy
wls dsmvesnguiszring hiuanaedu iy o2 =o?) MW1¥gas ttest wiin Pooled

Variance
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aa s = ) a = (v = =) a d
3.2 ﬁﬂﬂﬂi%‘luﬂ]i!‘]ﬁﬂﬂmﬂﬂﬂﬁﬁﬂ NN NN IUITHHAINM IBUUNISHADNNWIAUANDT

PIpaeU AUMSSEUIDVUNA (ttest ¥ilA Pooled Variance)

\ Ho tpy =y
Hy fuy # 1y
2. =05

3. df =(n, +n,-2) =20+20-2 =38

X%,

\/(m SR W

n+n,-2 n, &,

4. t=

31.75-30.50

\/(20-1)8.20+(20-1)8.79{_;“+ 1} -

20+20-2 20 20

LNUAT -

1.25

\/155.80 +167.01
38

{0.05 +0.05}

1.25

8.50{0.1}

[y
N
(851

! b

=
to)
]

=1.36

eamsngaingalumsunui Adngaf df = 38 uazf1 @ = .05 a1 = 1.69
@ v i 0 3 4 ) 1 1 da L ad
FaiiAnnna ¢ idmanld = 1.36 Weensy H, : 4, = 4, uaashingunaassiisoudanis

= a a1 = or = ' J 1 A
msaeuTasldunGounsuiunesssaou HradugninamsiFeu liuanaseinnguaiunui

= o s

Souaeditmsaeuuuulnd edniisdduneasanssdy 05
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