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ABSTRACT

The purposes of this research were to construct and find out the efficiency of computer
assisted instruction on Grounded and Overcurrent Protective Devices, The hypotheses of this
study were the subject of the ‘Basic Electricity’ (21000201) will be efficient according to the
criterion of high standard quality toward students’ learning. Then having the experiment on
students of regular learning students of Group 2 by learning with computer assisted instruction
on Grounded And Overcurrent Protective Devices, finally, the result was relatively difference
compared to those who learned without the computer assisted instruction on Grounded and
Overcurrent Protective Devices.

The sample groups were randomly selected from the first year electrical power students
at Rayong Technical College, The samples divided into 3 groups namely, Experimental Group 1
Experimental Group 2 and controlled Group consisted of 20 students, on each group, the
Controlled Group represented the regular learning student, for the Experimental Group 1 and
Experimental Group 2 and the students who study from a regular class combined with the special
course of computer assisted instruction on Grounded and Overcurrent Protective Devices.

Consequently, the quality of using computer for computer assisted instruction on
Grounded and Overcurrent Protective Devices of the Experimental Group 1 has shown high
towards students. The result of the comparison by analyzing the statistic achievement means
between the Experimental Group 2 and the Controlled Group was significantly difference, this

has been done through the Independent Samples t-test Method.

II



The results of experiment system were that the computer assisted instruction on
Grounded and Overcurrent Protective Devices contained the efficiency of 88.67:89.71which
higher than the standard level 80:80 and shown difference learning achievement on a Experiment
Group 2 compare to controlled group at the level significant at .05 by the Experimental Group 2

have mean of efficiency higher than controlled group.
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8 1 1 1 1 1 1 0 0 1 0 1 0 I 0 0 1 1 1 1 | 1 1] ! 1 0 1 1] 0 1
9 0 1 0 I 1 1 0 0 1 1 1 0 1 1 0 | 1 1 1 1 1 0 1 0 1 1 I 1 1
10 1 1 | 1 I 1 1] 0 1 I 1 0 0 1] 1 0 0 | 0 1 1 0 1 | | 1 1] 0 1
11 1 I 1 | | 1 0 0 1 0 1 0 1 I 1 1 1 1 1 I 1 0 1 | | ] 1 I 1
12 1 1 1 1 1 | 0 0 | 1 1 0 1 0 | 1 1 0 0 1 0 1 1 0 1 1 I 1 I
13 I I 1 1 I i 0 0 1 1 0 0 | 1 I 1 | 1 | 1 1 0 1 ] 1 1 | I |
14 1 0 I I I 1 0 0 I 0 | 0 1 1 1 1 1 1 1 0 I 1] 1 1 1 1 1 1 1
15 1 1 1 1 1 I 0 ] ! 0 0 0 1 0 1 1 1 1 1 1 1 0 | 1 1 1 I 1 1
16 1 1 1 1 1 1 0 0 I 1 1 1] 3 I I | 1 1 1 | 0 1 1 1 0 1 1 1 I
17 1 0 1 1 1 0 0 0 1 0 | 0 1 1 1 0 1 | 0 | 1 1 1 | | 1 1 | 1
18 1 0 1 1 1 1 0 0 1 1] 0 0 1 1 1 | 1 1 1 1 1 1 0 1 0 | 0 1 |
19 1 1 1 0 1 0 ] 0 1 0 0 0 1 0 1 ] 1 1 0 1 1 1 i 1 0 | | 1 |
20 1 1 I 1 1 1 0 0 | 1 | 0 | 1 | 0 | I | 1 0 1 1 I 0 1 | 0 1
21 0 0 3 0 1 I 0 0 1 0 ] 0 | 0 | 1 1 1 | 1 1 1 1 1 1 1 1 1 I
22 0 0 0 i I 0 0 1] 1 0 1 0 | 0 1 1 1 I I I 1 I 1 1 0 0 I 0 I
23 1 0 1 1 1 1 [V} 0 1 1 0 o I 0 o 1 1 1 1 1 1 ] 1 I 1 1 1 1 1
24 1 I I I I 1 0 0 1 0 1 0 1 1 0 1 1 0 1 1 0 1 1 1 1 0 | | I
25 0 1 1 0 1 I 0 0 1 1] | 0 1 ] 0 1 0 1 1 1 1 1 1 I 1 0 0 ] 1
26 [ (1] | 0 I 1 0 ] 1 1 1 0 1 1 0 1 1 1 0 1 I 1 1 1 0 1 0 1 0
27 0 1 1 1 I 0 0 0 1 0 1 0 1 0 1 1 1 1 1 I 1 1 1 | 0 0 1 0 I
28 0 1 | Q0 1 1 0 ] 1 0 1 0 3 I 3 0 I 1 1 0 1 0 1 | I 0 0 0 1
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29 0 I 0 1 1 1 | o]0 1 010 0 1 1 0 1 1 [i] 1 0 I 1 I I | 1 1 1
30 0 1 1 I 0 0 1 0 0 I 0 1 0 0 1 0 0 ! 1 1 0 0 1 1 1 1 1 1 I
31 0 1 1 0 ] 0 | 1 0 1 I 0 0 0 1 1 0 1 | 0 1 0 0 0|1 0 | ] 0
32 0 1 1 0 1 I 0 1 1 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 1 1 0 1 |
33 0 0 1 1 1 1 0 1 1 1 010 1 1 0 0 0 1 ] 1 1 1 | 1 1 ] 1 1 !
34 0 0 0 0 0 0 ! I 1 0 [ 1 1 | 0 1 0 0 1 I 0 [ | Q0 I 1 0 1
a5 1 0 0 0 0 0 1 1 1 1 1 0 | 1 0 1 0 1 0 | 1 0 1 | 1 0 0 0 1
36 1 I 1 0 1 0 0 1 1 1 0 0 | 0 0 1 0 1 0 1 npo 1 1 ! 1 1 0 1
37 I I 1 | 1 ! 0 1 1 1 1 0 | 1 0 | 0 1 1 1 1 | 1 1 1 ] | 1 !
38 1 1 I 0 1 0 0 1 I 0 0 0 1 1 0 | 0 1 0 1 1 0 1 1 0 ! | 1 1
39 1 0 0 1 1 0 0 1 I 1 [ ] 1 1 I | 1 1 0 1 1 1 1 1 0 1 0 ] 1
40 1 0 0 I 1 1 0 1 1 0 1 0 1 1] 1 0 0 1 | 1 1 1 1 1 1 1 1 0 1
41 0 0 1 0 0 1 0 1 0 0 I 0 1 | 1 0 0 1 0 1 | 1 1 1 1 1 1 1 1
42 I I I 0 1 I 0 1 1 1 [V 1 1 1 I 1 1 0 1 1 1 | 1 1 I 1 1 I
43 o 1 ! I 1 1 1 1 I 1 0 ! 1 1 1 1 ] 1 1 1 1 0 1 1 1 1 0 0 |
44 0 0 0 0 0 0 0 1 | I 1 0 1 0 1 0 1 1 0 1 ] 1 0 1 0 0 1 0 |
45 1 0 1 | ] 1 1 1 1 1 0 0 1 1 | 0 ] 1 0 | 0 o]0 | I 0 0 0 1
46 I I 1 0 0 0 1 1 | 1 1 [} | 0 1 1 0 | 1 | 1 o 1 I 1 ] 0 ] 1
47 1 ! 0 1 0 0 1 1 1 1 1 1 1 1 0 0 4] 1 0 1 0 1 0 1 1 0 0 0 1
48 1 1 I I 0 0 0 1] ! 1 0 0 I 1 I [} | | a 1 0 0 1 1 0 1 | o 1
49 1 1 0 ] I 1 0 0 0 ] 1 0 0 1 0 | | 1 0 I 1 I 1 1 I 1 ] 0 1
50 1 0 0 1 0 1 | 0 0 I 0 1 ] a 1 | | 1 | I I 1 | 1 I 1 1 ] |
SAUR) | 28 | 33 | 33 |35 | 33 | 38 |32 171646 |22 |25 | 17 31| 35132 |31 |44 |28 |46 | 50 | 3) | 45 | 46 | 44 | 37 | 32 | 27 | 49
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21 1 0 | 0 0 I | 0 0 1 1 0 0 0 0 1 o]0 ] I 0 I I 0 | 1 1 o ! !
22 | I I I ! 1 1 0 0 I 0 1 ] 1 ] | 0 0 ] 1 1 0 1 0 1 ] 1 olo 0
23 0 1 ] 1 1 1 1 ] 0 1 1 olo 1 ] 0 oo 1 o ! 1 L] 1 1 0 1 oo 1
24 I 1 0 0 0 0 0 4] 0 I o 0 0 0 1 1 | ] 1 1 0 ! 0 0 0 I I 0 I 0
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29 1 | 0 0 0 1 1 010 ! 0 1 0 0 0 1 | 0 [t} 0f0 1 0ol0 1 0 1 0 0 0

30 0 (1] 0 0 1 1 1 0 0 0 0 0 0 0 ] 1 0 0 | 0 0 0 0 1 ] 0 I 0 (1 I

31 0 V] 1 1 1 | 0 0 0 0 0 I 0 0 I 0 0 0 I 0 0 1 ] 0 ] 0 0 I | 1

37 1 0 0 0 0 ] 0 0 0 1 I 1 0 1 0 1 0 0 0 0 0 | | 0 0 | 0 1 0 0

39 1 0 0 1 L] 0 0 [ ] 1 1 0 0 0 1 0 1 1 1 0 0 0 I 0 0 | | 0 0 1

40 0 1 0 L] 0 o 0 010 | 0 I 0 | 1 0 0 | 0 0 0 1 0 1 I 0 I 1 | 0

41 0 1 1 1 0 0 0 0 0 0 ] 1 0 1] 0 0 0 0 1 I 1 1 0 | 0 0 1 1 0 0

42 1 0 | | 0 I 0 o]0 1 0 I 0 1 0 0 0 1 | 0 0 0 0 1 1 0 I 0 0 1

43 0 0 I I ] 0 1 olo 1 0 1 0 I 0 1 0 0 0 1 1 1 1 I 1 0 ] 0 I |

44 0 1 I ] o 0 0 0|0 I 0|0} 0 1 1 1 0 1 1 0 1 1 0 0 I 1 1 1 1 0

45 ] ! 0 0 0 0 0 1 1 1 | 0 | ] 1] 0 0 0 ] I 1 I 0 0 | | o 0 0 I

46 0 1 0 0 1 I 1 1 I 0 010 I 1 1 0 0 0 1 0 1 0 0 1 ! 1 0 1 0 0

47 0 0 | I 1 0 0 1 I 1 0 1 1 o 1 I 1 I 1 0 1 1 I 1 0 0 1 0 0 1

48 0 1 0 1 | 1 0 1 1 I 0 0 1 0 0 0 0 0 0 0 1 1 0 1 1 ] I 0 0 1

49 1] | 1 0 | | 0 0 1 1 1 0 0 1 | 0lo 1 | 1 0 1 0 1 1 0 1 1 0 |
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wat lannTisunsy SPSS

#xx54% Method 1 (space saver) will be used for this analysis ******
RELIABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients

N of Cases = 100.0 N of Items = 30

Alpha= 0.70

A Y o 9 = 1o o 3 3/ " A o "o
ﬁﬂﬂﬂ‘\'ﬂulﬂ mu’maﬁﬂmmﬂn 100 AY WIUVDEOV 30 VD AINNUFDUUNINY 0.70
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HazMIno Ay

AMI1AN 2.5 azuuuh ldnnmsnaaeunauiGey LUUAMTAMeUNGeY taznInadey
nausoulumsnaasunon s dnsNINUDIUNG sUADUNUADI A IDADU

¥ ¥ ' '
HUVTUNAAOUMAF U DIF LI UNTIIAD 1T

a2 !?Bﬁ‘; 1 lé‘ﬂd"ﬁl 2 L?Bdﬁ 3 !?B\lﬁl 4 i%iﬂdﬁ 51 37u 37U Posttest | Posttest
AUN | FU/AN = - : . o - =
299 499 740 S Up 990 | 3090 Yo 3098 %
NN
I 191 1 3 3 4 6 17 | 56.67 24 80.00
1 lvlvh
nquilu
na
3 191 2 2 5 6 6 21 70.00 24 80.00
aaTWvh
NguUBoY
3 11 1 2 5 5 7 20 | 66.67 21 70.00
a3 rlvh
37 4.00 7.00 13.00 15.00 19.00 | 58.00 | 193.33 69.00 230.00
m?%u 1.33 2.33 433 5.00 6.33 19.33 64.44 23.00 76.67
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N = unuduninGouhimee = 3 au
> X= ﬂxuuusawmﬁm‘%‘ﬂunnﬂuﬁﬂmumu?lnﬁﬂ“luum%‘au
ADUNAADIFIOAOU = 58 AZIUU
> F= ﬂ:uuunmmﬂ’nﬁﬂunﬂﬂuﬁﬂauuum]ﬂaamiﬁqﬁﬂu

< ar = a &
A= ﬂﬁ‘lMHUMNEIJEJQIIUUﬂﬂTTﬂiuUﬂﬁUuﬂﬂﬂwmﬂﬂﬁ‘lﬂﬂﬁﬂu

B = AZUUUIAUUDMUUNATDUNAATY = 30 AZIUU
El = Y52aAN5NImu0InszuIuNms
E2 = U52@NnSnInuoInadng
X = X _58_ 19.33  AzuuY
N 3
f=§£=@= 23 AZUUU
3
. X
wnualugns E =—rx 100
=64.44
1] F
unum ugns E = = 100
= gx 100
30
=76.67

@ E,= 6444 nay E,= 76.67
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4 d s = ' a
304 gUnsaitloanunsy lnamunazmanemeny

MIn 2.6 Azuuuh lavnmsnaasunouEoy LUUHNTATIUNEBU LasnAdeL

waateulumInaaounom sz aANTNINUBIUNG SUADURIADI FIDAD UL

*ifumaauna"uaiau

y o, l?mﬁl ié'ﬂlﬁ? L?ﬂdﬁ} Lémﬁ‘ﬂl L?ﬂdﬁ;ﬁ 33U 37U Posttest | Posttest

e 240 | 470 | 790 | sde | ove |30de | % | 301e
NGUINg

11 9 200 | 100 | 600 | 7.00 | 800 | 24.00 | 80.00 | 26.00 86.67
Trivh

2 w1 v 200 | 200 | 700 | 800 | 800 | 27.00 | 90.00 | 28.00 | 93.33
Invh

nguilunan

3 [dar1 ¥ 2 4 5 7 9 27 | 90.00 | 25 83.33
Tl

4 |1 2 3 6 7 7 25 | 8333 26 86.67
v
NguepU

5 | I 3 4 7 5 20 | 6667 | 23 76.67
Tvivh

6 (U1 B 200 | 300 | 500 | 400 | 500 | 19.00 | 6333 | 21.00 | 70.00
Tvivh
591 11.00 | 1600 | 33.00 | 40.00 | 42.00 |142.00 | 47333 | 149.00 | 496.67
indy 183 | 267 | 550 | 667 | 700 | 2367 | 78.89 | 24.83 | 82.78
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HUUTHNAADUMATHIMILDIRUII LT NATOUNGHEDY

N = umuﬁwmuﬁnﬁuu#fwnﬂ = 67U
> X= AziusmeninGsunnauineuuuuinialuumEou
ADUNAADIFIOAOU = 142 AZLUU
> F= AZILUS VB NINEEUNNANTIADUIIUNATOLUNAAGON = 149 AZUUN
A = AzunURNYLUANa luuNG sunauR MBI FIwADU = 30 AZUUN
B = ALLUMAVUDWVUNAADUHAUTOU = 30 AZLIUY
El = 152@n5NNUsInizuIums

a - ] 4
E2 = 1U52ansnInUeIHaans

|

= Z_X = % =23.67 fAzUUY
N 6

M|

- E - E =24.83 asUUU
N 6

‘ X
unua lugas E, ==k 100

—_—Eﬂx 100
30

=78.89

: F
unumluges K, = =7 100

_ 2483 « 100

=82.78

1% E= 78.89 uaz E,= 82.78
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509 gUnsaitloanunsy lnaiiuiazmsnemedy

A319n 2.7 azuuun ldnnnisnageunsuisey tUUANTAMBUNE oY taznaa o

L | y a A a o 1
HaLToU jHﬂWSﬂﬂﬁE}d&ﬁBH’lﬂ'iSﬁﬂﬁﬂ'IWM'E'NUT’IGEJH?]E)MW’Jlﬁﬂi‘lﬂﬂﬁﬂulmﬂ

¥ '
TUNATD VI YUANITAUNANNAADIN |

y » s?aﬁ% 1 t?asﬁ' 2 Lémﬁ 3 Lé'ﬂd’ﬁ' 4 !?EN‘:% 51 7u 3731 | Posttest | Posttest
e R 290 | ate | 740 | 840 | 990 |[30ve | % |30v | %
1| U i 2 3 5 7 8 25 | 8333 | 27 | 90.00
2 | U el 2 2 6 8 7 25 | 8333 | 26 | 86.67
3| U i 2 3 6 7 8 26 | 8667 | 27 | 90.00
4 | Yo naliih I 2 6 8 8 25 | 8333 | 26 | 86.67
s | Yawranalh | 2 3 5 8 8 26 | 8667 | 27 | 90.00
6 | Yawranalvih | 2 3 i 7 8 27 | 90.00 | 27 | 90.00
7 | a1 i 2 3 5 7 8 25 | 8333 | 28 | 9333
g | U1 el 2 3 6 7 8 25 | 8333 | 27 | 90.00
9 | W1 4alvih 1 2 7 7 8 25 | 8333 | 26 | 86.67
10 | Yo sl 2 3 7 7 8 27 | 9000 | 28 | 9333
1| Yo gl | 2 6 8 8 25 | 8333 | 27 | 90.00
12 | Yo vl 2 3 7 6 8 26 | 8667 | 27 | 90.00
13 | Yo i 2 1 6 7 8 24 | 80.00 | 24 | 80.00
14 | Uaw1 el 2 4 7 8 8 29 | 9667 | 27 | 90.00
15 | dawr iy | 2 3 7 6 8 26 | 8667 | 26 | 86.67
16 | Y1 nalwvh 2 4 7 7 8 28 | 9333 | 28 | 9333
17 | U v 2 3 6 7 7 25 | 8333 | 26 | 86.67
18 | a1l 2 4 7 7 9 29 | 9667 | 29 | 96.67
19 | W alivh 2 3 6 7 8 26 | 86.67 | 26 | 86.67
20 | Yo galivh 2 3 ? 6 8 26 86.67 26 86.67
59 37.00 | 56.00 | 126.00 | 142.00 | 159.00 | 520.00 |1733.33 | 535.00 |1783.33
iy 185 | 280 | 630 | 7.10 | 795 | 2600 | 86.67 | 26.75 | 89.17
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(=1 Y] = =Y Rl
A = azuuu@uveauudnia luunisounoun I FIEOU = 30 AZLUN
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wnms!iﬂumﬂumsﬂuﬂanmmaw'Jmmmﬁmqﬂmmﬂmnums‘lwmnmmz

1 L=
mManaaeaH

M5 2.8 AzuuUNldnnMINAToUNIUEIY LUURNYAMIBUNE oY LaZNATDY Haaluu

TumsnaasuiioSouMounadugnin 1M EeuYBINUNARDIN 2

g
FU/IN

A A
15030 |

4 4
150 2

17090 3

15099 4

4 oA
150 5

ml'hi Pretest | Pretest Rl 3 Posttest Posttest

covay | % a3 | a0 | 7¥0 | sve | ove | sodn | % | 30ve(x) % (x 5 X) (X = E)‘
1y el 21 70.00 1 4 7 8 8 28 93.33 29 96.67 1.55 2.4025
2 |y ahidh 19 63.33 2 4 7 7 8 8 93.33 28 9333 0.55 0.3025
3 |y vahivh 16 53.33 I 4 6 7 8 26 86.67 27 90.00 -0.45 0.2025
4 [ 1 20 66.67 2 4 6 6 9 27 90.00 27 90.00 -0.45 0.2025
5 [y 1 4l 21 70.00 2 3 7 7 8 27 90.00 28 9333 0.55 0.3025
6 |y abivh 13 43.33 2 4 6 6 9 27 90.00 27 90.00 -0.45 0.2025
7 [ty 1 9T 17 56.67 2 4 6 7 9 28 93.33 28 93.33 0.55 0.3025
8 [y 1 9 14 46.67 2 3 7 8 6 26 86.67 27 90.00 -0.45 0.2025
9 [ty 1 vahidh 14 | 46.67 2 4 7 8 4 25 | 8333 25 83.33 245 6.0025
10 1w 1 9l 15 50.00 2 4 7 8 9 30 100.00 30 100.00 255 6.5025
TR AT 20 66.67 I 4 7 7 8 27 90.00 28 9333 0.55 0.3025
12 (1w 1 el 15 50.00 2 3 7 8 9 29 96.67 30 100.00 255 6.5025
13 |y 1 vl 16 53.33 2 3 6 7 8 26 86.67 27 90.00 -0.45 0.2025
14 |ty 1 vl 15 50.00 2 2 7 7 8 26 86.67 26 86.67 -1.45 2.1025
15 |y 1 vl 18 | 60.00 1 4 7 8 9 29 | 9%.67 30 100.00 2.55 6.5025
16 |thy 1 waldh 23 76.67 2 4 7 7 8 28 93.33 28 9333 0.55 0.3025
17 |1hw 1 saldh 13 4333 2 3 6 8 8 27 90.00 27 90.00 -0.45 0.2025
18 [ty 1 sl 16 5333 2 4 7 5 7 25 83.33 25 8333 -2.45 6.0025
19 |thy 1 bl 16 53.33 2 4 6 5 2 19 | 63.33 26 86.67 -1.45 2.1025
20 |1y 1 i 18 60.00 2 3 6 6 7 24 80.00 26 86.67 -1.45 2.1025

M 340.00 | 113333 | 36.00 | 7200 | 132,00 | 140.00 | 152.00 | 532.00 [1773.33| 549.00 1830.00 42.95
mau 1700 | 5667 | 180 | 360 | 660 | 7.00 | 7.60 | 26.60 | 88.67 27.45 91.50

£ '
AIUANTIUUUIIATFTIHVDINGUNAADY

manunlaliuveangunansd

AINNVAAANADUINATTIUVBIAURAY SE( X)

9295
- Alpgy = LEN3S
xf 42 .95
B = 20-1 = 226
G 1.5035
D = 20 = 0.3362
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wae Gou lumsnaseunon/Toumouradugnin MG ouveInguaIun

ﬂuﬁ 'I‘;‘.If"lhl Pretest | Pretest f’:.'adﬁ. 1]1rpm2 ﬁ‘oaﬁ' 3 I?DJ;';I 4 ﬁimffl 5 i b} ] Posttest | Positest
(3098) % 290 | 4% | 74p | sdp | o | 304 % 3090 v |X-X) | (x-X)
1 [ s 17 56.67 2 4 7 5 8 26 86.67 26 8667 | -045 | 02025
2 [ wahivh 14 46.67 2 4 7 6 8 27 90.00 28 93.33 155 | 24025
3 w1 gt 9 30.00 2 3 5 7 7 24 R0.00 25 8333 | -145 | 21025
4 iy aivh 13 4333 2 3 5 5 6 21 70.00 25 8333 | -145 | 21025
5 i [ 10 33.33 2 4 6 6 9 27 90.00 28 9333 | 155 | 24025
6 [y 1 waliih 8 26.67 2 4 6 7 6 25 83.33 27 90.00 | 055 | 03025
7 s satdih | s ¥3.33 2 K| o 4 9 25 83.33 26 86.67 | -0.45 | 0.2025
8 |y valdih | 25 §3.33 2 4 6 4 9 25 83.33 27 9000 | 055 | 03025
9 (1w 1 waTih 17 56.67 2 4 7 5 8 26 86.67 26 86.67 | -0.45 | 02025
10 |y s 1o 3333 2 4 7 5 7 25 83.33 26 86.67 | -045 | 02025
11 s 1 i 8 26.67 2 3 6 7 7 25 83.33 26 8667 | -0.45 | 0.2025
12 | 1 i 1 36.67 2 3 5 5 9 24 £0.00 26 86.67 -045 | 02025
13 [y 1 i 15 50.00 2 4 5 6 8 25 83.33 25 83.33 145 | 2.1025
14 [hsrsaldih | 3 43.33 2 4 5 7 8 26 86.67 27 9000 | 055 | 03025
15 | rdaldih | 0 36.67 2 4 7 8 8 29 96.67 29 96.67 | 255 | 6.5025
16 |1y 1 i 10 33.33 2 4 3 8 8 29 96.67 30 100.00 | 355 |12.6025
17 |l | 56.67 1 3 4 7 8 23 76.67 24 80.00 | -245 | 6.0025
18 st | 2 70.00 3 3 3 7 9 24 80.00 25 83.33 145 | 2.1025
19 s 1 vl 1 36.67 2 4 5 5 9 25 8333 27 2000 | 055 | 03025
20 |daw 1 v 13 4333 2 4 6 7 7 26 86.67 26 86.67 | -045 | 0.2025
3 27800 | 92667 | 39.00 | 7400 | 11500 | 121.00 | 158.00 | 507.00 | 1690.00 | 529.00 | 1763.33 40.95
i 1390 | 4633 | 195 | 390 | 535 | e0s | 790 | 2535 | s4s0 | 2645 | ssa7
ot = —_— - —\2
INATWAZLUNY POSTTEST HMAZUUURAY (X ) = 2645 HAZUA }:(x - X)= 40.95
o s ek ' 40.95
AIUUA VDUV UNIATTIHUBINUAIUAY S = = = 1.4681
201
Z(X - 40.95
anulailsveanguaiuny &= — = S9-1 = 215
X SD 1.4681

AANUAIANTOUNIATTIUYDIAUNDAY SE( ) -

J20 - 0.3284
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Hl . c)'lz #* 5;

' = o 4 2 2
NAFOUAT F N5zAu @ =005 1ja §; >,

Tﬂﬁﬁ (!f]:”]—!_(!j.zzrlz_l
-le =2.2f),:,-22 =215

2.26
F=——
215

F=1.05
M F9I0 Table D A a=0.05 , df, =19, df, =19
a4 F =215
' c{ o Y Y " 1
i F ‘YIﬂTN’valﬂuﬂfJﬂ’ﬂﬂﬁ]'lﬂﬂﬁN

as — : " 2 2 ' u’: 1 " o
goniu Hy Naan 4, = 0, uaaananuulsdsiuvesisaeangumnu

¥ »
FNIUHONINATOUAUNATIU ADINAXDY t—test 1A01%gAS Pooled Variance t— test

Xl—Y3

(n, =S, > +(ny =S, [ 1 L]
ny+n, =2 ny N

§ =

Tagn df = n+ n, -2
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MIsNAaeUaNNAG M ( Hypotesis Testing)

AUNAFIUMTIY
HAFUANTNINSEBuTEIaNguAAN NS sudIeagAToumulnAfungunanea

A 3 = o 1 s
Tli‘iEjuﬁ}']ﬂﬂﬂh'wUlﬂﬂi‘ﬂﬂﬂﬁﬂullﬂﬂﬂﬂﬂu

¥
AeauuAsIunana H, waz H,

H,:u =4,
H,:u #u,
Taeh
L, Ao NGUNAADY
=) 1
1y fAin NAUAIUAN
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H,  fowadugniniainmsiEouuningunaned LANANRINNANAILAY

A1UIUHIA t ( Independent Sample t - test )

nnnsnadeuaNuLlIlTINTRINguNaARB Az nguAILANNL AN T

=

Wi (52 = 52 ) 3119qns Pooled Variance ttest Tumsnageumuuig i Tnsimua

Xi-X2
qns t= : 7
(n,-DS,” +(n, =S, _I_+L
n, iy =2 ",
Tﬂuﬁ df = my+ n; - 2
. 27.45-2645
(20-1)2.26+ (20-1)2.15 L+L
20+20-2 20 20

= 2.128
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vingtit a1 agdldudumanadeunuy Twotailed test Tasuadngaiides
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& t=2.0252 uazraninmsianlaomsaiuan Tam t=2.128 A1 t 1IAMIATUIN
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WAANAT t 110a15 1 s Hytp, = p,
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STATISTICS OF TEST GROUP

M5190 2.10 AADATDIAZLUY POSTTEST U03naunaaod

N Valid 20
Missing 0
Mean 27.4500
Std. Errer of Mean 3362
Median 27.3636°
Mode 27.00
Std. Deviation 1.5035
Variance 2.2605
Skewness 261
Kurtosis -.448
Range 5.00
Minimum 25.00
Maximum 30.00
Sum 549.00
Percentiles 25 26.3333°
50 27.3636
75 28.5000
a. Calculated from grouped data.
b. Percentiles are calculated from grouped data.
M a1l fhmmf%‘umi‘hmuﬂ'nﬁﬂy1ndunwaaaﬁs:ﬁua:anuud1a g
Frequency Percent

Valid 25.00 2 10.0

26.00 3 15.0

27.00 6 30.0

28.00 5 25.0

29.00 1 5.0

30.00 3 15.0

Total 20 100.0
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/3 3
/

2 Std. Dev = 1.50
1 Mean = 27.45
1

N=20.00

AU (AU )

25.00 26.00 27.00 28.00 29.00 30.00

AZUUY

JUM 9.2 Histogram ¥0INQUNATDI

INANTNILAUIIA Mean (AURAY ) = 27.45 a1 Median ( ANT5051U ) = 27.36
& Y a ar - ' (R . = s < Y
FalndiRsanuann TaoA1 Mean ¥1ANIIAT Median 1@NUDY NMSHINILAIUDIAMITVIADUUI
' 1 [~
AUAT 1A0A1 Skewness (AW = 261 1WUAWIN Histogram 34132 udN1108 ( Positive
& 1 YA [ ' L Y 1 9 9
skewness) Fanuoanundisoudulng ldazuuuivsnasdissudauies lanzuuuun

1 3 v N W u’: 3 < a o =)
A1 Kurtosis (ﬂTIiJI?N) =-448 !.ﬂ‘uﬂ'li’l“lj AIUUVDUANUNITUINUNNUUDATING D

Thawn



AMIADAYDINGUAIVA

M3197 012 AADAVDIAZIUY POSTTEST ¥04nQuAILAY

N Valid

Missing

Mean

Std. Error of Mean

Median

Mode

Std. Deviation

Variance

Skewness

Kurtosis

Range

Minimum

Maximum

Sum

Percentiles 25
50

75

20
0
26.4500
3283
26.2727°
26.00
1.4681
2.1553
774
613
6.00
24.00
30.00
529.00
25.3636°
26.2727

27.3333

a. Calculated from grouped data.

b. Percentiles are calculated from grouped data.
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M3 213 AIANVHVOITIIUTNANET NGUAIVANNITEAVAZHUUAA

Frequency

Percent

Valid

24.00
25.00
26.00
27.00
28.00
29.00
30.00

Total

5.0
20.0
35.0
20.0
10.0

5.0

100.0
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2400 2500 26.00

[ ERT]

E‘ﬂﬁ 7.3 Histogram ‘lli]dﬂiillﬂ’.mﬂn
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28.00
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Std. Dev = 1.47
Mean = 26.45
N =20.00

¥ ' ]
INANTIVEHUNTDYAUNATNMFIRNIY A1 Mean ( AURAY ) FUiy = 26.45

1 b4 ¥
WA IMedian (FINFIFIH) FAMNY 2627 uazAmdeam Indifoanuinn  aaiuns

LanuveIi I sSaneudadnnas Taoa Skewness (AW = 774 iWusA19n Histogram

=y - =4 YA ' oy ¥ 9 \
1119271 (Positive skewness) mnmummammumu‘lﬁﬂg"lﬂﬂzuuuuammzwsUumu

Yoo laazuuuuin

' . ' ) W =2 A = 3
1 Kurtosis (ﬂ’JmTﬂ\1)=.6l3 l'ﬂUﬂ'ﬁJ'}ﬂ @Nuu‘ﬂﬂuua‘i]\ﬁ.lﬂ’l'ﬂl‘l]ﬂlﬁl\‘]ﬂﬂﬂ“ﬂfl\?ﬂ]u

= LT
130 A4y



170

oAz HUUNATOUNAUTUUYBINgUNAGLaz NauAIUAMI Tsunsy SPSS Tu

MIANMIUTIUNOY AZUUUIINIUUNATOUNAUTIN YBINGUNATBIAZNGUAIVAY 1D

= as &
nfSeunsuradugns voya

Iatiaoadu Avdnidunaves madanaly ( Group

Statistics ) tazamNumam A mIumIA t luadm93 Independent Samples t — test

-d! Y s
4 1AR199M1519

T-Test

M99 .14 nanams i ldnnmsnlfouiioudeyavesnzuuuveingunaanauaz

NONAIUAY
Group Statistics
GROUP N Mean Std. Deviation Std. Error Mean
POSTTEST test 20 27.4500 1.5035 3362
control 20 26.4500 1.4681 3283

M9 015 LI lanamsulSeuiisunadugninensisouveIngunaaoLas

NAUAIUAY

Levene's Test for
Equality of

Variances

t-test for Equality of Means

dr

Sig.(2-tailed)

Mean Different

95% Confidence Interval of

the Difference

Std. Error

Difference

Lower Upper

POSTTEST
Equal variances assumned

Equal variances assumed

039 B4

2.128

2128

38

37.978

040

40

1.0000 A699

1.0000 4699

0488 1.9512

(488 1.9512

ar
n1‘§lnlf|ﬂ’313]°ﬁu1ﬂ“aaﬂﬁ

maoan (Group Statistic )

N minene Siwnudeya Taslingunaaed (Test) 109U 20 AW HASNGUAILAY

( Control ) 914U 20 AU

= = B [ < 9 kY ! ¥ <4 c;dy
Mean ( X ) HUWOIAURDY nd]um'i:mum lunmmmuﬂmwmmﬂga Falunil

MWD AUNDOATUUUTDY  FIVBINQUNAADINAT 27.45 UASUDINGUAIUAVIIAL 26.45
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Std. Deviation Muwiamdiisaumaigm umsiansnszngvesdoya

TaomnzuuuuAazamen (x ) windoorila smiazuuuaeudouuuNaTgIM

'
=

7149101319 YeINguNAReINM 1.5035 UASYOINGUAIUANIAT 1.4681

Std. Error Mean ( SE ) HU04A1A2INAAIANADUIIATTIUUBIAURAY F10INGY

NAADAMING 03362 HAZVDINGUAILAVLAUMNY 0.3283

1919 Independent Sample Tset
w o 1 [
INAITI HAGWS IUAINUDA t — test for Equality of Means vz l3nwizaiuvng
Equal variance assumed (199910 Levene’ Test for Equality of Variiance amanunlsdsou

i InmsnagouauuATIuaIssIu (Fam Niwsdiymn. 2543 )
H,:8! =48]
H,:8F #4;
aoanamel . F = .039
walfias  esfiasaundg g, & A1 Sig(2- tailed) < «

ar

Taef Sig (2-tailed) = P( F>F fmuiald)
aa) ' & ' w - 0 w
TR 1AM P (F>F 0.039) = Sig. = .844 Faunnnszauanuinivdnwy

( x=.05)
= o a n..! =1 q’: 1 [ 9 2
weusuauuag e Hy duneanulsdsiuiaenguninu §; =6,

mmgﬂnn’luﬂ'm Equal variance assumed HAAIMAIL
4 aa 0w : HAan
t  ¥en ananagey t dmsumsnaaey Hytuxy =2, Tuiiila t=2.128
df  YU0D9 0IMDATZVDIt =n,+n, -2 =20+20-2 =38
Sig. ( 2- tailed ) NUBDY A Significance YV2INITNATIVLUVY 2 19 = .04
Mean Difference  MU1UD HAANYDIAURAIVDINGUNAADIAZNTUAIUAY
X1 - X7 = 27.45-26.45=1.00 ALLUY

Std.Error Difference M11003 A1AIUADIAAADUNIATTIUVDIHAA WA URAGUDI

¥
v

U613 (Tunidiii l4gasveangumedvamn )
2 ~2
noon,
’2.26 215

= —_— —
20 20

=0.4699

SERX ~X:)=
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95 % Confidence MUIWDY ANTZIUFNVOI £, — 4, NILAVANUEDIU 95 %
10 Interval of the Mean 0.0488 < £, — /4, <1.9512 WUABDHARAINTEHINALLUUIRATUDY
NRUNAADAAZNAUAIVANILAIDY 1UEI0.0488 D3 1.9512 NTZAVANMFOIY 95 %

FINIUNNGATAITZNUFIVI A~ Hy IZAUANIFOIU (1- @ )100 % 71D

(ii —‘iz)— t|_“:;J;S'E'(§l —iz)< B = < (il —iz)-&-t

a.de.E.(il - iz)

i
2
1INMTAIAMTIINDY Two-tailed M t ,, ,, ( & =05 , df =38) 'l t=2.0252

(27.45 - 26.45)— 2.0252x 0.4699 < 1, — u, < (27.45-26.45)+ 2.0252x 0.4699

0.048 < 11, — u, < 1.95

Gam t #1gnTsunsy SPss IAR1 t=2.128 U Sig (two tail) 3NMITA
A58 TA t= 20252 Farn tildenTusunsy SPSS fimwinndt fisziuiodidn (level
of significant ) = .05 SeargU1&31 et Alusunsu spss Amaald anogluvaings
Camlfias Hooa # 4y ) doswousy Hy:p, =p,  Aomadugninumsdouszning
NAUNADILAZNAUAILANUANA NN BENIHITIAYNIADA .05 Tasradugnanans

' " L
30UVBINAUNANDIFINTINGUAIUANFINIT T [ANINATNAVYDINZUHUNITDINGY
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