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Thesis Title : The Construction and Efficiency Validation ol the Instructional Package
for Basic Industrial Electronics subject , Bachelor of Science in Information and
Production Technology Management King Mongkut’s Institute of Technology
North Bangkok
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Academic Year : 2006

Abstract

The research study aimed to construct and find the efticiency of the instructional package
for Basic Industrial Electronics ubject, Bachelor of Science in Information and Production
Technology Management King Mongkut's Institute of Technology North Bangkok and to
compare Leaming achievement of the students between before and after using this intructional
package.

The instructional package consists of teacher handbook , teaching atds, exerciscs and test.
Samples were 37 students registering in the second semester {academic) in 2005 at King
Mongkut’s Institute of Technology North Bangkok. They did the pre-test before taking the course
and worked on the exercises and quiz after unit then the post-test. The scores were computed for
is efficiency with the formula E,/E,. Then there was analysis to find the learning.

The results showed that this instructional package had the efficiency of 80.12/81.98
which was higher than the set criterion 80/80. The difference between pre-test and post-test scores
was statistical significantly differcnt at .01 with the post-test scores were higher than the pre-test
scores and students’ opinion to the Instructional package for Basic industrial Electronic was good.

(Total 181 pages)
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B unit 10 Fy unit 11 T w12 | w13 | e
fILUN L FLiLil jnbaz Fauny wny %o
4) (3 )] (5 (o0
1 4 100.00 3 100.00 7 I 100.00 3 60.00 77 85.56
2 3 75.00 3 60.00 7 100.00 4 80.00 81 90.00
3 3 75.00 4 80.00 7 JL 100.00 3| 6000 73 8111 |
4 4 100.00 3 60.00 5 71.43 4 80.00 75 83.33
5 3 75.00 4 80.00 4 57.14 4 80.00 65 72.22
6 3 75.00 4 80.00 6 85.71 4 80.00 72 80.00 |
7 100.00 4 80.00 4 57.14 3 60.00 75 83.33
8 4 100.00 5 100.00 6 85.7 5 100.00 68 75.56 |
9 4 100.00 3 60.00 4 57.14 5 100.00 L 76 R4.44
10 4 100.00 4 80.00 6 85,71 5 100.00 76 84.44
1 4 100.00 5 100.00 4 57.14 3 60.00 79 87.78
12 4 100.00 5 100.00 7 100.00 4 80.00 78 86.67
i3 4 100.00 5 100.00 7 100.00 3 60.00 79 87.78
( 14 4 100.00 4 80.00 7 160.00 4 £0.00 7 78.89J
] s | 100.00 3 60.00 7 Jr 100.00 4 $0.00 70 77.78
16 3 75.00 5 100.00 5 7143 4 80.00 69 76.67
17 3 75.00 5 §60.00 4 57.14 3 60.00 70 77.78
— — |
18 4 100.00 5 100,00 6 85.71 5 100.00 80 88.89 |
19 4 100.00 4 80.00 4 57.14 5 100.00 71 73.39J
20 4 100.00 3 60.00 7 rmo.oo 3 60.00 70 77.78
21 4 100.00 4 80.00 7 100 00 4 80.00 78 86.67
22 3 75.00 4 80.00 5 71.43 3 60.00 78 86.67
23 3 75.00 5 100,00 4 57.14 4 80.00 74 82.22 |
24 4 100.00 5 100.00 6 85.71 4 80.00 77 85.56
25 4 100.00 5 100.00 4 57.14 4 80.00 72 80.00
26 4 100.00 3 60.00 7 T 100.00 3 60.00 76 84.44
27 4 100.00 5 100.06 7 100.00 5 10000 | 75 83.33
28 4 100.00 5 100.00 7 160.00 5 100.00 83 92.22
29 3 75.00 4 80.00 5 7&( 4 80.00 74 8222 |
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unt 10 Y unii 11 Y wnii 12 wafi 13 m:uu
AUN Rl H inyaz %ﬂﬂﬂ: ;aﬂﬂ: A %
(4) (5) (7 (5) (90)
3 | 3 7500 | 5 | 10000 | 4 57.14 3 60.00 | 77 | 8556
J 4 10000 | 5 | 10000 | 6 85.71 3 6000 | 70 | 7778
32 | 4 |10000| s | 10000 5 71.43 4 80.00 | 66 | 7333
33 3 7500 | 3 6000 | 4 57.14 5 10000 | 73 | 8LII
34 30| 7500 | 4 8000 | 6 85.71 5 0000 | 71 | 7889
35 | 4 | w000 | 3 6000 | 4 57.14 5 10000 | 72 | 8000
36 | 4 | 10000 | 4 80.00 7 10000 | 4 8000 | 77 | 8556
37| 3 | 7500 | 4 80.00 | 5 71.43 3 6000 | 78 | 8667
maaf 0-3  agdnzmnmuuiindadeuniou miesazvedison
it | 2 3 4 5 6 7 8 9 10 1 12 | 13 | sw
s | 294 | 201| 257 | 369 | 203 | 151 | 143 | 216 | 120 132| 152 196| 143 | 2668
Wi | 795 | 786 | 695| 997 | 549 | 408 | 386 | 584 | 327| 357! ani| s30| 386|721
v | 7946|7865 | 86.82 | 7672 | 7838 | 81.62 | 77.30 | 8340 | 8176 | 89.19 | 82.16 | 75.68 | 77.30 | 80.65

L1
fafunlssAMEnIn E, = 80.12




1 o nr Q“ ’
MIf 04 AzuuuuunaaoyIanadugniniinmsouvesdiSou uvazarieoas

U ——
auR | waueu Ariounz
90) (%a)
1 79 87.78
2 55 61.11
3 84 93.33
4 64 7111
5 58 64 .44
6 81 590.00
7 68 7556
8 83 9222
9 79 87.78
10 88 97.78
11 66 73.33
12 79 87.78
13 70 77.78
14 63 70.00
15 70 77.78
16 77 85.56
17 79 87.78
18 60 66.67
19 85 94 44

AniuANlTzEMBn M E, = 81.98

LA TRTRE]
. a fdenaz
T nausou
(%)
(90)
F 20 79 87.78
21 82 91.11
’_
22 82 21.11
23 58 64.44
24 77 85.56
25 69 76.67
26 82 9111
27 55 6l.11
28 62 68.89
20 74 82.22
30 76 84.44
31 79 87.78
32 7 78.89
- |
33 77 85.56
14 21 90.00
35 k6 05.56
36 74 §2.22
37 7R 86.67
7Y 2730 303333
fiunan 73.78

81,9u
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m3ndi a-1 azuuu ArdssazvesdiounouFou uazndsSoy

AvinuAaY ifouas ASIUUNGY .
dwu Tuy 3ou
(%) (%)
(90} (90)
1 30 3333 79 87.78
2 21 23.33 55 61.11
3 43 47,78 g4 93.33
4 23 25.56 64 1.0
5 22 24.44 58 64.44
6 35 38.89 81 90.00
7 26 28.89 68 75.56
8 16 17.78 83 92.22
9 27 30.00 79 87.78
{4] 37 41,11 88 97.7%
11 18 20.00 66 73.33
12 37 41,11 79 R87.78
13 49 54.44 70 1178
14 26 23.89 63 70.00
15 27 30.00 70 77.78
16 48 53.33 77 85.56
17 27 30.00 79 87.78
18 25 27.78 60 66.67
19 35 18.89 85 94 44

azauu |, sy |
#1u foudou rIens HauGou rrfacax
(%) (%4}
(90} (90}
20 34 3178 79 81.78
21 22 24.44 82 91.11
22 24 26.67 82 91.11
23 17 18.8% 58 64.44
24 16 40.00 77 §5.56
25 45 50.00 69 76.67
26 27 30.00 82 91.11
27 24 26.67 55 al.11
28 36 40.00 62 63.8%
29 47 52.22 74 8222
30 36 40.00 76 84.44
3l 37 4111 79 87.78
32 57 63.33 71l 78.89
EX] 48 5333 77 85.56
34 44 48.89 g1 90.00
35 41 45.56 86 95.56
36 40 44.44 74 8222
37 30 3333 78 86.67
N 1217 1352.22 2730 3033.33
fi'llﬂ‘ﬁ:ﬂ 3289 316.54 7378 81.98

ﬁ'li'N;l f-2 Hﬁﬂ'l‘ﬁlﬂS'lzﬁ’ﬂ'ﬂi‘IHﬂﬂﬁh»‘l‘izﬂ’ijhlﬂEU‘U?NLI.U‘U‘YIF']ﬁﬂﬂﬁﬂuﬁf]u&m:ﬂ'c%

<« <
Sou TaoldTsunsw spss lumsamsinideua

Paired Samples Statistics

Mean N | Std. Deviation |Std. Error Mean
Pair i | AOUSUY 32.89 37 10.24 1.68
HausuU 73.78 37 9.26 i.52




Paired Samples Correlations

Correlation

Pair 1

¥ =
NBULSYU &

naqseu

37

334

Paired Samples Test

129

Paired Differences
99% Confidence Interval Sig. (2-
Std.  (Std. Error] t df
Mean of the Difference tailed}
Deviation| Mean
Lower Upper
T a —
AouLlTyy -
Pair 1 o - -40.892 | 11.291 1.856 | -44.657 -37.128 -22.026| 36 000
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AUBATIUNIADA

1. Ho= ;. = W, (Azuuudsufouboutasazuuuaennauiou binand1aiu)
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N |[Minimum|Maximum | Mean |Std. Deviation
Fagiszasfnseunguilon 5| 400 | 500 [4.2000 044721
fudevesiagiszasfmungauimiy
P 5] 4.00 500  |4.4000] 0.54772
103
goanufi I Fuaamganssulianudany
, 5| 400 500 |4.8000| 0.44721
inlede
sziiunanisfouautaglszasd1fede | 5 | 400 | 500 |4.2000] 044721
Hunumsiun1ssannssumMSouns
Y 51 400 500 (42000 044721
wou'lanse
iilomnsounguingilszaed 5| 400 | 500 [48000 044721
W
ilanlinugnana 5| 3.00 500 |3.6000( 0.89443
N5 wazidyaronilon uioIwe 5 4.00 500 (4.4006| 0.54772
»
Hemisvsdau iAo 1unang ey ) 500 |4.8000| 0.4472)
sUnmduiusfufietuig S| 400 | 500 |46000| 0.54772
1ot IsazBuatasFAIY s | 3.00 500 |4.2000| 0.83666
nRlFiamns ey uaza iy
Y , 5 3.00 500 |4.0000] 070711
1119144
IANUMINE AUAUTEAUVBIGS ou, 5| 400 | 500 [4.6000( 054772
unsiiugiseutudiy 5| 400 | 500 |4.6000 054772
-
doandesnLiiony uas Tnguszasiia
. 51 500 500 150000 0.00000
WOANISY
S5 wazuANsInod I VNSO 51 4.00 500 14.6000| 0.54772
¥

11501 T g iaes s lusuis ou 5| 4.00 500 144000 0.54772
gunmueaiu lddasy 5| 400 | 500 [44000| 054772
Familadoneadiu ldsann 5| 4.00 500 [4.4000] 0.54772
117 dumangau 51 4.00 500 |4.4000] 0.54772
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MIWN¥-1 (D)

Minimum| Maximum | Mean |Std. Deviation
»
pnzauduiion uayInqiszasims
4.00 500 [4.8000| 0.44721

ou
nsoduesuIngiSounamsitoud 163 5.00 500 [5.0000| 0.00000
FonumsamuiaglizaeniFmgdns sy 400 | 500 |4.8000| 0.44721
Snnudsaptminzauiuingifss asdid

- 5.00 500 [5.0000]| 0.00000
WEANTIY
omassmeuinthrinofiganu 4.00 500 42000 044721
Howdanu linguinio 4.00 500 [4.2000| 044721
S0dlanuenhsmNIzay 3.00 500 |4.6000| 0.89443

59U 4.48 0.49
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4 @ o = o o4 1 wa o
M13N3AU(Semiconductor) ITUARITLAUNINANTIEHINNUTUUAAIUConductor)
AuguauAveIRUIU(Insulator)
° . - & “Hy ¥ o
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R = £ _ Pt _ ¢ (1.1)
l
FIRESTI 2IMIAIN LA ILNIUY INONOLAITTIANEN 10 M uaziud HINAR(A)

0.52 Um’

M nIdinees O =5.8%10° (Q-cm)”

i 10
R = =f= = g —— = 033Q
CA (5.8x10° }(0.52x10 )

H =i é o L] & e
Fl”i‘j'ldﬁ 1.1 mimﬂ?ﬂumuummﬁmmmaamsﬂamm AU RAZAUIY

as iin anudumu (Teviw/ay.a.)
[u A1 10°
Faneuviaqni sheda 5X10°
wosihuilouuSans mshainh 50
Tudh AU 10"

4 @ o ea [ o L= L = =t - e ar
misnad@nihnien1Flunmsndaginsaiiieyg 2 ¥ila Ao Faneu(Silicon) HAZILDIN

o . 4 4 o o a oo d o v ¥ s
(fioa(Germanium) M3tinoransneaninnlFlumsuaaginsaid@nansoindiiu szdeatiuen

& o o = =y = -‘Q Ai Vg ey aiy
msnedanhsgnd lWdvasou el Idgaainiane ldihawidesns

d o . o &
1.2.1 ’GT'ISNGDNW‘SQ[HE (Intrinsic Semicanductor)
-‘:é @ o da a Y deaa o = et = P o e
st tsiuNkanglnsaldlannIalngill 2 ¥ia A Fansulas
@ = =1 o= o o =3 J" @ o = = [
wosihuion lagssiinaugoanasey 4 a1 luamizdnavesnsns@niusanivzeglugy
=) o @ C& o -]
ﬂuaawﬁn((trystal) FEIAINUNUINARTE Fa50a(Tetrahedral) D2ADY 1 BLADUYDIAITNIA 31
o ar y = o o
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1.2.2 m‘sﬁaﬁ"&ﬂﬁﬂu‘%qn% (Extrinsic Semiconductor)
A as L] -] J T ar
Tumsafumsndnihiaunsonuguanivanui v Tael¥iuegi

= =

qunpiifesiigaiy asai 18 lasmsAumsioru@mpuritessas lumsadnis qns
FacnsiBessdl 2 wila Ao a1518ed a1 (Doneraz 3808151 (Accepter) Tavasvia 2 ¥iia
Fusigiinaaslumasd 12 duilusiglumnignyi 3.4 uaz 5 Taosamid 3 Hudsy
drusgmiii 5 Aedald dadvasfotuasluudaes Idmsidni liuSqniaesriia e

4 @ o & @ e e
asnanhwiauuazasnad Nhwian

@15199 1.2 M3I519ve519 Tuiiiaie 9

¥ 3 Wi 4 Wi 5
5 B 6 C 7 N
Tusou CRERTENY Tulasiau
10.81 12.01 14.008
13 Al 14 Si 15 P
aqilitlyy Fanou Woaveda
26.98 28.59 31.02
31 Ga 32 Ge 33 As
unaLRoY wasuitioy 015 191in
69.72 72.60 74.91
49 In S0 Sn 51 Sb
GITEIY ayn ouT il
114.82 118.70 121.80

1.3 mshasahviiafiazyiiady (P-type and N-type Semiconductor)
1.3.1 &1509A 1B TN (P-tvpe Semiconductor)
& e e = A v e = & , Ao
msnednihpiiafl Ao msneadnihuSaningnitedvezaeuiiinnaus
a d o 1t A oA A 3 s 4 o o
DANATOU 3 A1 (BN 3) przAuvaImsRandas sz lsaudiuesaouasnedai
= o r < o
4 BTADY NIAUTBANATON 3 #2 voeprADNMTRB TN UL IAIaFUBUAT LI NAU

ad & a0 a s 4 e 3/ w A W ar ar
SianaseuveImsnIdNIuTant eswiuudnznalil 1 &2 feldifivs 782 @waaslu
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A o 1 a
FASUNN DLABUATV(Acceptor Atom)
EIPN f ¢ <t o o 4 v o a <
zaauvasmsiten@uas 1l WenlSouvuduinnussasuyssmsnidnins gnd
udrvziiswaudaoninnn szasuvesmstend Tlunuialidnyuzimiiouozasuinuin
[} ~ & o o N = = [ r§
Asaglundnueseasnadninigns (szma 1 92aoNY0Ia13100ABA LB ABLYDINITN
anhusgnd)

o a

=9 ] ar 4 = {ex = g ar A
wnsanluvemdsnu deduasReninauss@nasou 3 adaslumsnadni
= = o ) a & J ¥ A o o 3 @ 3
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ad ] A = o @ o A YR o o ¢
BANATOUTINUD LI UAUNF VI TR UNLTITZAUNAINUI 18 3 Iuaunausa
= o ot a § o 4 o
fidnnseu Apll laaaluyININIMUS ILINTDIDEAONEISIED prauYRIAISIDMIOTY
a o = s [~ =} =S =5 o o o
Bianasoundn 1 61 Atdszyaumn vinanmwilunarsiuilu leseuausudfuesaeuas
-di o -] g c’l z%l.- 1y ¥ 1 o 3o us: :§ w o T L |
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o o 1 1 . A d °
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“Lh N 1.5 'L’fhﬂdﬂ’nﬂ’}jﬂﬂ'ﬂhiam) HWIME glﬂw‘ﬁﬂﬂ

132 @13AIABNYHAIEY (N-type Semiconductor)
I = 3 i & w o = = = A A 4
and@nihriiady As msnsanihnsgningnivedlvezasuduiiinuaus
ad o q VA A g o &
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