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ABSTRACT

The purposes of this research were to develop and evaluate the efficiency of the
Electronics Lecture on Semiconductor Device. The hypothesis of this study was that the
Electronics Lecture on Semiconductor Device could be used effectively in the class
base on the efficiency criteria of 80/80.

Twenty students from the Electronics Technology Department of Phetchaburi
Rajabhat University were randomly selected to participate in the study with Simple
Random Sampling.

Research instruments were the Electronics Lecture on Semiconductor Device
and the achievement test were multiple choice for 40 items possessing the Index of ltem
Objective Congruence value of 0.80-1.00, difficulty of 0.43-0.63, discrimination of
0.20-0.53, reliability of 0.88 and specialist opinions toward the multimedia revealed 4.19
of arithmetic mean and 0.51 of standard deviation.

The research revealed that the Electronics Lecture on Semiconductor Device

had the efficiency of 82.58/81.25 which met the criteria of 80/80.
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e ULT) HNTIAUA HANNTILAT IV TRYR FAU
dsziliu | X, X, X, X, X, s | w@he | SD. | anunm
1 4 5 4 5 5 23 460 | 055 AnAn
2 4 4 5 4 4 21 420 | 045 A
3 4 5 4 4 4 21 420 | 045 A
4 4 5 5 4 4 22 440 | 055 A
5 4 5 4 4 4 21 420 | 045 A
6 4 4 3 3 4 18 360 | 055 A
7 4 5 4 5 5 23 460 | 055 | #wn
8 4 5 5 5 4 23 460 | 0.55 AnAn
9 4 5 4 4 4 21 420 | 045 A
10 3 4 3 4 4 18 3.60 | 0.55 A
11 5 4 4 5 4 22 4.40 | 055 A
12 5 4 4 5 4 22 4.40 | 0.55 A
13 5 5 4 4 4 22 4.40 | 055 A
14 4 4 3 4 4 19 3.80 | 0.45 A
15 4 4 3 3 4 18 360 | 0.55 A
59U 62 68 59 63 62 314 | 419 | 051 A
59 -
24 28 25 24 25 126 | 420 | 050 A
1-6
TIN -
» 20 23 20 23 21 107 | 4.28 | 053 A
39U -
18 17 14 16 16 81 405 | 052 A
12-15
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X2 | X2 x| X2 X2 X | a2 | (Ix?| D2 | sb. | 1@
16 25 16 25 25 | 107 | 535 | 529 | 0.30 | 0.55
16 16 25 16 16 89 | 445 | 441 | 020 | 0.45
16 25 16 16 16 89 | 445 | 441 | 020 | 0.45
16 25 25 16 16 98 | 490 | 484 | 030 | 0.55
16 25 16 16 16 89 | 445 | 441 | 020 | 045
16 16 9 9 16 66 | 330 | 324 | 030 | 055 | 050
16 25 16 25 25 | 107 | 535 | 529 | 0.30 | 055
16 25 25 25 16| 107 | 535 | 529 | 0.30 | 0.55
16 25 16 16 16 89 | 445 | 441 | 020 | 0.45
9 16 9 16 16 66 | 330 | 324 | 030 | 055
25 16 16 25 16 98 | 490 | 484 | 030 | 0.55 | 053
25 16 16 25 16 98 | 490 | 484 | 0.30 | 0.55
25 25 16 16 16 98 | 490 | 484 | 030 | 0.55
16 16 9 16 16 73 | 365 | 361 | 020 | 045
16 16 9 9 16 66 | 330 | 324 | 030 | 055 | 0.52
NAELNR rshmmﬁmmummg'mmﬁu = 0.50 (ﬁ’ﬂutﬁﬂmlum?ﬁqmuﬂ)

‘ N .
mdoummmummgmmaﬂ =0.53 (Ehumwua:mm)

1 n‘ A o o
AdMDENILUNIRTEINRRE = 0.52  (FusdnwiuasR)
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AMMFUENNARIRT Ao
wiog | 4891 | HNTIAMA HANTAIATIZR
7| Tryout e 1 2 3 4 5 | wde AamEnE
3 1 1 +1 +1 +1 +1 +1 5 1 | eeandedldls
2 2 +1 +1 +1 +1 +1 5 1 aannd1414
3 3 +1 +1 +1 +1 +1 5 1 | soandedlfl4
- 4 +1 +1 0 +1 +1 4 0.80 | ranafedlH
- 5 +1 +1 +1 0 +1 4 0.80 | senndeddls
4 6 +1 +1 +1 +1 +1 5 1 aanafe 14l
i 7 +1 g NI 5 1 | sesndedlfls
5 8 +1 +1 +1 +1 +1 5 1 aennfelfld
; 9 +1 +1 0 +1 +1 4 0.80 | semndelfl
6 10 +1 +1 +1 +1 +1 5 1 aanafes/ i
- 11 +1 +1 -1 0 +1 2 | 040 | lhisenades
7 125 +1 +1 |+ # +1 5 1 | sonadeddld
8 13 +1 +1 +1 +1 +1 5 1 | senadedNdls
9 14 +1 +1 +1 +1 +1 5 1 aennded 1A
10 15 +1 +1 +1 +1 +1 5 1 aanaded1H1H
- 16 +1 +1 +1 0 +1 4 0.80 | nemnfedfls
4 11 1 +1 +1 +1 +1 +1 5 1| aennfas gl
12 2 +1 +1 +1 +1 +1 5 1 | sonndadflA
13 3 +1 +1 +1 +1 +1 5 1 aenndeu/Hld
- 4 +1 0 +1 +1 +1 4 0.80 | namnded/lHld
14 5 +1 +1 +1 +1 +1 5 1 | sonndedld
15 6 +1 +1 +1 +1 +1 5 1 sanade/ il
16 7 +1 +1 | +1 +1 +1 5 1 | sonndeddld
17 8 +1 +1 +1 +1 +1 5 1| neandaidls
18 9 +1 +1 +1 +1 +1 5 1 aannded {14
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wioe | daf | , L EVSIAA HANNTILATIEN

ﬁ Tryout o 1 2 3 4 5 594 taﬁ'ﬂ AN
19 10 +1 +1 +1 +1 +1 5 1 nanARaI 415

20 11 +1 +1 +1 +1 +1 5 1 aannday/ 1414

- 12 +1 +1 +1 +1 0 4 0.80 | donndasNdls

5 21 1 +1 +1 +1 +1 +1 5 1 nennday14ls
- 2 +1 0 +1 +1 +1 4 0.80 | aemndaNdlH

- 3 +1 0 +1 +1 +1 4 0.80 | nemmdedlgl&

- 4 +1 +1 +1 0 +1 4 0.80 | senafea\4la

22 5 +1 +1 +1 +1 +1 5 1 genaday/ 1414

23 6 +1 +1 +1 +1 +1 5 1 aanaday/ ¥4

- 7 +1 +1 0 +1 +1 4 0.80 | aemndadldla

- 8 +1 +1 +1 +1 0 4 0.80 | #enndadls

24 9 +1 +1 +1 +1 +1 5 1 aenaday/ 1§14

25 10 +1 +1 +1 +1 +1 5 1 ganndaslfls

- 11 +1 +1 0 0 +1 B 0.60 | aanndes/1Els

26 12 +1 +1 +1 +1 +1 5 1 senadad 1415

27 13 +1 +1 +1 +1 +1 5 1 aanaday/ 1N

- 14 +1 +1 +1 +1 0 4 0.80 | sennadeyl¥A

- 15 +1 0 +1 +1 +1 4 0.80 | asnafeddlK

28 16 +1 +1 +1 +1 +1 5 1 gannday 14

29 17 +1 +1 +1 +1 +1 5 1 aanndad 1415

30 18 +1 +1 +1 +1 +1 5 1 gannday/lf1ls

- 19 +1 +1 +1 +1 0 4 0.80 | sanmdna ¥l

6 31 1 +1 +1 +1 +1 +1 5 1 aeandes/1fl4
32 2 +1 +1 +1 +1 +1 5 1 aennfay/ 1§14

33 3 +1 +1 +1 +1 +1 5 1 annaday/ 1414

34 4 +1 +1 +1 +1 +1 5 1 sonadaa Els

35 5 +1 0 +1 +1 +1 4 0.80 | nenmdaFlH

- 6 +1 0 0 +1 +1 3 0.60 | seanfedfld

- 7 +1 0 +1 0 +1 3 0.60 | aanndesdls
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wing | da¥ | , 4 ENTIAMA HANSALATIEN

i | Tryout R 2 3 4 5 sou | oA Rane
36 8 +1 +1 +1 +1 +1 5 1 aannded gl
37 9 +1 +1 +1 +1 +1 5 1 aennfe 414
38 10 +1 +1 +1 +1 +1 5 1 sonadel 1A
39 11 +1 +1 +1 +1 +1 5 1 aanndey/ 1418
40 12 +1 +1 +1 +1 +1 5 1 aenaday/ 14

7 41 1 0 +1 +1 +1 +1 4 0.80 | aenmfedls
42 2 +1 +1 +1 +1 +1 5 1 aanaded/ 141
- 3 0 +1 +1 +1 +1 4 0.80 | demnfas 4l
43 4 0 +1 +1 +1 +1 4 0.80 | sempdeddld
44 5 +1 +1 +1 +1 +1 5 1 | nameadesdls
45 6 +1 +1 +1 +1 +1 5 1 aannday/14ls
46 7 +1 +1 +1 +1 +1 5 1 aenndoy/ 1414
- 8 +1 +1 0 +1 0 3 0.60 | fanafad¥l4
47 9 +1 +1 +1 +1 +1 5 1 asnadny 1418
48 10 +1 +1 +1 +1 +1 5 1 genndad\¥l&
49 1 +1 +1 +1 +1 +1 5 1 aonaded 1A
- 12 +1 +1 +1 0 +1 4 0.80 | demndedldls
- 13 +1 +1 +1 0 +1 4 0.80 | sennadaddl
50 14 +1 +1 +1 +1 +1 5 1 aannded 1A

8 51 1 +1 +1 +1 +1 +1 5 1 nanate 414
52 2 +1 +1 +1 +1 +1 5 1 aanadedWA1K
- 3 +1 +1 +1 -1 +1 3 0.60 | sanadaatilH
. 4 +1 +1 +1 +1 +1 5 1 | senndaddls
53 5 +1 +1 +1 +1 +1 5 1 aanndad1{1s
54 6 +1 +1 +1 +1 +1 5 1 aanafioy 1415
55 7 +1 +1 +1 +1 +1 5 1 aanafad 1414
56 8 +1 +1 +1 +1 +1 5 1 aanrdad 141
57 9 +1 +1 +1 +1 +1 5 1 aanatey/1H15
58 10 +1 +1 +1 +1 +1 5 1 aanndaaNEl4
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] 4‘ o - o
wise | 1A% | , ENTIAMA HAMSIATIZN
o %4aN 1 ATAUNNEY
7 Tryout 1 2 3 4 5 394 | IRAY
59 11 +1 +1 +1 +1 +1 5 1 annadad 1414
60 12 +1 +1 +1 +1 +1 5 1 aenadad/ 1414
. 13 +1 +1 +1 +1 0 4 0.80 | senade\dld
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TanadugnENIanIeEen i N=30

v'aﬁ P, P, P r p q jols] 14<34
1 12 7 0.63 0.33 0.63 0.37 0.23 1
2 12 6 0.60 0.40 0.60 0.40 0.24 2
3 11 7 0.60 0.27 0.60 0.40 0.24 -
4 (K 6 0.57 0.33 0.57 0.43 0.25 3
5 7 9 0.53 -0.13 0.53 0.47 0.25 -
6 11 6 0.57 0.33 0.57 0.43 0.25 4
7 12 5 0.57 047 .| 057 0.43 0.25 5
8 12 7 0.63 0.33 0.63 0.37 0.23 -
9 11 6 0.57 0.33 0.57 0.43 0.25 6
10 10 6 0.53 0.27 0.53 0.47 0.25 -
11 12 5 0.57 0.47 0.57 0.43 0.25 7
12 13 6 0.63 0.47 0.63 0.37 0.23 8
13 11 5 0.53 0.40 0.53 0.47 0.25 9
14 5 6 0.37 -0.07 0.37 0.63 0.23 -
15 12 5 0.57 0.47 0.57 0.43 0.25 10
16 8 5 0.43 0.20 0.43 0.57 0.25 -
17 11 5 0.53 0.40 0.53 0.47 0.25 11
18 11 6 0.57 0.33 0.57 0.43 0.25 -
19 11 6 0.57 0.33 0.57 0.43 0.25 12
20 7 8 0.50 -0.07 0.50 0.50 0.25 -
21 12 4 0.53 0.53 0.53 0.47 0.25 13
22 12 4 0.53 0.53 0.53 0.47 0.25 14
23 8 6 0.47 0.13 0.47 0.53 0.25 -
24 10 6 0.53 0.27 0.53 0.47 0.25 15
25 12 6 0.60 0.40 0.60 0.40 0.24 16
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"'aﬁ Py P, P r p q Pq ’l‘i’i’qiﬂ
26 12 5 0.57 0.47 0.57 0.43 0.25 17
27 11 7 0.60 0.27 0.60 0.40 0.24 -
28 11 5 0.53 0.40 0.53 0.47 0.25 18
29 12 7 0.63 0.33 0.63 0.37 0.23 19
30 7 4 0.37 0.20 0.37 0.63 0.23 -
31 10 5 0.50 0.33 0.50 0.50 0.25 20
32 11 4 0.50 0.47 0.50 0.50 0.25 21
33 9 9 0.60 0.00 0.60 0.40 0.24 -
34 7 4 0.37 0.20 0.37 0.63 0.23 -
35 11 6 0.57 0.33 0.57 0.43 0.25 22
36 8 5 0.43 0.20 0.43 0.57 0.25 23
37 12 5 0.57 0.47 0.57 0.43 0.25 24
38 12 5 0.57 0.47 0.57 0.43 0.25 25
39 8 9 0.57 -0.07 0.57 0.43 0.25 -
40 10 6 0.53 0.27 0.53 0.47 0.25 26
41 12 5 0.57 0.47 0.57 0.43 0.25 27
42 10 6 0.563 0.27 0.53 0.47 0.25 -
43 11 3} 0.53 0.40 0.53 0.47 0.25 28
44 12 6 0.60 0.40 0.60 0.40 0.24 29
45 12 5 0.57 0.47 0.57 0.43 0.25 30
46 11 7 0.60 0.27 0.60 0.40 0.24 -
47 12 5 0.57 0.47 0.57 0.43 0.25 31
48 12 6 0.60 0.40 0.60 0.40 0.24 32
49 10 5 0.50 0.33 0.50 0.50 0.25 33
50 9 10 0.63 -0.07 0.63 0.37 0.23 -
51 12 7 0.63 0.33 0.63 0.37 0.23 34
52 10 5 0.50 0.33 0.50 0.50 0.25 35
53 9 5 0.47 0.27 0.47 0.53 0.25 -




A91471 6.4 (Fi|)

103

Sa P, P, P r p q pqg | €434
54 12 5 0.57 0.47 0.57 0.43 0.25 36
55 11 6 0.57 0.33 0.57 0.43 0.25 37
56 12 6 0.60 0.40 0.60 0.40 0.24 38
57 12 7 0.63 0.33 0.63 0.37 0.23 39
58 9 6 0.50 0.20 0.50 0.50 0.25 -
59 11 6 0.57 0.33 0.57 0.43 0.25 40
60 8 7 0.50 0.07 0.50 0.50 0.25 -

dpq = 14.62




104

P~ ' ' o o d o '
15190 6.5 ﬂ']ﬂxuuu'ﬂ'ﬂ\u:{ﬂﬂﬂﬂu HATATATILUUNIAIADN Lﬁ@'l."ﬁmu')mﬂ’lmmuﬂi‘ﬂ?m

gvagay X X?
NGNGAT 1 50 2500
nfg'uqmuﬂ 2 48 2304
nq’mgmui"} 3 46 2116
ngugIAuT 4 46 2116
nq’uqmuﬁ' 5 44 1936
ngugeALT 6 44 1936
n@ju@mui‘; 7 42 1764
nq‘uqmw?i 8 41 1681
nq‘uqaﬂuﬁ 9 41 1681
nENGIALT 10 40 1600
NENGIAUT 11 40 1600
nq‘uqmuﬁ 12 39 1521
ndmgmw?‘{ 13 39 1521
na“uqmm‘"i 14 38 1444
nq’uqmw?‘; 15 34 1156
nguFnAR 1 33 1089
nq'uﬁ"muﬁ 2 30 900
nq’m’hﬂuﬁ 3 28 784
nguAAT 4 26 676
nguANAWRA 6 26 676
nq’w‘i"mu-?'; 6 25 625
nzjw’iqﬂw?; 7 25 625
nq‘uv‘i'ﬁnw?; 8 24 576
nguAnALA o 23 529

nq‘uéfﬁﬂwfi 10 21 441
nq‘uﬁrﬁﬂuﬁ 1 20 400
nq’uﬁ:qﬂuﬁ 12 20 400
miwi’;'muﬁw 19 361
nq‘uﬁlﬂﬂuﬁ 14 18 324
n@'uv‘i"muﬁ 15 16 256

99 22X = 986 2.X* = 35538




. 2
L, _NEx —(5x)
‘ NCN—1)
, _ 30x35538—( 986) *
‘ 30( 30 —1)
,_ 1066140 — 972196
' 870
S,2 =107.98
n >.pq
Mo = =
n—1 S,?

60 14.62
W=7 AT
60 —1 107.98

Iy 74 0.88
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ASULUULUUE NRLAREUUENITRAY (u‘;‘m 60 ATLLUU)

AuN g4 | fauay
3 4 5 6 7 8

1 8 7 7 8 8 8 46 76.67
2 9 8 7 8 7 8 47 78.33
3 8 10 9 8 9 8 52 86.67
4 9 9 7 7 8 9 49 81.67
5 8 8 6 7 7 7 43 71.67
6 9 10 9 9 8 8 53 88.33
7 8 9 8 10 6 8 49 | 8167
8 10 10 8 9 9 9 55 91.67
9 9 9 8 6 8 7 47 78.33
10 8 7 8 9 8 9 49 81.67
1 7 6 9 9 8 8 47 78.33
12 8 8 8 10 8 9 51 85.00
13 9 9 8 7 9 9 51 85.00
14 8 9 8 8 8 8 49 | 8167
15 10 8 9 10 8 9 54 90.00
16 8 7 8 10 8 9 50 83.33
17 8 7 5 7 6 7 40 66.67
18 9 8 9 9 8 8 51 85.00
19 8 10 8 9 9 9 53 88.33
20 9 10 9 9 8 10 55 91.67
fasqe - - - - - R - 82.58
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AU AZUUY Janay
1 29 72.50
2 33 82.50
3 3 77.50
4 34 85.00
5 32 80.00
6 33 82.50
7 33 82.50
8 38 95.00
9 31 77.50
10 32 80.00
11 33 82.50
12 32 80.00
13 32 80.00
14 34 85.00
15 35 87.50
16 27 67.50
17 24 60.00
18 35 87.50
19 36 90.00
20 36 90.00

jasaz - 81.25
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