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Abstract

The objectives of this research were (1) to develop a practice-oriented
learning center instructional package in the Electronic Devices and Circuit Course on
the topic of Electronic Photo Devices for first year communication corps cadets of the
Air Technical Training School under the Education Department of the Air Force
based on the pre-determined efficiency criterion; (2) to study the learning progress of
students who learned from the practice-oriented learning center instructional package
on the topic of Electronic Photo Devices; and (3) to study the satisfaction of students
who learned from the practice-oriented learning center instructional package on the
topic of Electronic Photo Devices. The research sample consisted of 30 first year
communication corps cadets of the Air Technical Training School under the
Education Department of the Air Force in the 2015 academic year, obtained by cluster
sampling. The employed research instruments were (1) a practice-oriented learning
center instructional package on the topic of Electronic Photo Devices; (2) a learning
achievement test for pre-testing and post-testing; and (3) a questionnaire on
satisfaction of the cadets. Statistics employed for data analysis were the E4/E,
efficiency index, mean, standard deviation, and t-test.

Research findings showed that (1) the developed practice-oriented learning
center instructional package in the Electronic Devices and Circuit Course on the topic
of Electronic Photo Devices for first year communication corps cadets of the Air
Technical Training School under the Education Department of the Air Force was
efficient at 80.63/81.25 and thus met the pre-determined 80/80 efficiency criterion;
(2) the students who learned from the practice-oriented learning center instructional
package on the topic of Electronic Photo Devices achieved learning progress
significantly at the .05 level; and (3) the students who learned from the practice-
oriented learning center instructional package on the topic of Electronic Photo
Devices were satisfied at the high level.

Keywords: Learning center instructional package, Practice, Electronic Devices and
Circuit Course, Communication corps cadet
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AITNAIANUINT 1 AIAINEINGIE (p) AIBILIATILUA (1) ANAULTDIUTDILUUNAFDY

! a v a | PN ca & a ¢
ADULTYULLASNAILIYU AU 11 QUﬂim@LﬁﬂﬂiEJUﬂﬁVnﬂLLaﬂ

WuUUNAaURUISY WUUNAHRUNEITEY
AMANEINGY | A1B1UIRTIUUN . | A1ANNEINdY | A1ETUNRTILUN
e (p) (n e (p) (r)
1 0.52 0.28 1 0.76 0.38
2 0.61 0.28 2 0.62 0.28
3 0.71 0.28 3 0.71 0.28
4 0.52 0.28 q 0.71 0.28
5 0.52 0.28 5 0.80 0.28
6 0.52 0.28 6 0.71 0.28
7 0.47 0.38 -+ 0.71 0.38
8 0.61 0.28 8 0.76 0.38
9 0.52 0.28 9 0.76 0.28
10 0.61 0.28 10 0.80 0.28
11 0.52 0.28 11 0.76 0.38
12 0.71 0.28 (i 0.71 0.28
13 0.47 0.38 13 0.71 0.28
14 0.47 0.38 14 0.71 0.28
15 0.33 0.28 15 0.71 0.28
16 0.66 0.38 16 0.76 0.38
WUUNARUABUIEY WUUNAHDUNEITEY
A1 p 9838%319 0.33 - 0.71 A1 p 88381319 0.62 - 0.80
A1 r 9Y5¥1319 0.28 - 0.38 A1 1 8858119 0.28 - 0.38
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AIFNANKLINT 3 AAILTIBA (1) VOILUUNAFDUNDUSEY Mihedl 11 (a3 aunsaldianvselndviaues

i 1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 'X X
ﬂu‘ﬁ
1 1 1 1 1 1 1 1 0 1 1 1 0 0 1 0 12 144
2 0 1 0 0 1 0 1 0 0 0 1 0 0 0 1 6 36
3 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 12 144
4 0 0 0 0 1 0 1 0 1 0 1 0 0 0 1 5 25
5 1 0 1 1 0 1 0 1 0 1 1 1 1 0 1 11 121
6 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 13 169
7 0 1 1 0 1 1 1 il 1 0 0 1 1 0 1 11 121
8 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 13 169
9 1 1 1 1 1 0 1 0 1 0 1 1 0 1 1 11 121
10 1 1 0 1 1 0 1 1 1 1 1 1 0 0 1 12 144
11 1 0 0 0 0 0 1 1 0 0 1 0 0 0 1 6 36
12 0 0 0 1 0 0 0 1 0 1 1 0 0 0 0 5 25
13 1 1 0 0 1 0 0 0 0 1 0 0 0 0 1 5 25
14 1 0 1 1 0 1 0 1 1 1 1 1 0 0 1 11 121
15 0 1 1 1 0 0 0 1 1 1 0 1 0 1 0 9 81
16 0 1 0 0 1 1 1 1 0 1 1 0 1 1 0 10 100
17 0 1 0 0 0 0 1 0 0 0 1 1 1 0 1 7 49
18 1 0 1 0 0 1 0 0 0 0 0 1 0 0 0 5 25
19 1 0 1 1 1 0 0 1 1 1 0 0 1 0 0 8 64
20 0 0 0 0 0 1 1 0 1 0 1 0 1 0 0 5 25

1¢¢



i) 1 2 3 q 5 6 7 8 9 10 11 12 13 14 15 16 X X2
AUN
21 0 1 0 1 1 0 1 0 0 1 0 0 0 0 1 0 6 36
> 11 13 15 11 11 11 9 13 11 13 11 15 10 9 7 13 183 1781
p 0.524 | 0.619 0.714 0.524 | 0.523 | 0.523 | 0.476 | 0.619 | 0.524 | 0.619 | 0.524 | 0.714 | 0.476 | 0.476 | 0.333 | 0.619 | 8.714
q 0.476 | 0.381 0.286 0.476 | 0.476 | 0.476 | 0.571 | 0.381 | 0.476 | 0.381 | 0.476 | 0.286 | 0.524 | 0.571 | 0.667 | 0.381 | 7.258
pq 0.249 | 0.236 0.204 0.249 | 0.249 | 0.249 | 0.245 | 0.236 | 0.249 | 0.236 | 0.249 | 0.204 | 0.249 | 0.245 | 0.222 | 0.236 | 3.810
Spq = 3.810 st’ = 8.860 Arpuiiesvestodsu = 0.608

[A%4



AIFNANKLINT 4 AANILTES (1) VDILUUNAdDUMEATEY ihefl 11 1503 gUnsaldidnnselindnisuas

i 2 3 4 6 7 8 9 10 11 12 13 14 15 16 'X X
ﬂu‘ﬁ
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16 256
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16 256
3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16 256
4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16 256
5 0 1 1 0 1 1 1 1 1 1 1 1 1 1 14 196
6 1 0 0 1 1 1 1 1 1 1 1 1 1 1 14 196
7 1 1 1 1 1 1 1 1 1 0 1 1 1 1 15 225
8 1 1 1 1 1 1 1 1 1 1 1 1 0 1 15 225
9 1 1 1 1 1 1 1 1 1 1 0 0 1 1 14 196
10 0 1 1 1 0 1 1 1 1 1 1 1 1 1 14 196
11 1 1 0 1 0 1 0 0 0 0 1 1 1 1 10 100
12 0 1 0 1 0 1 1 1 0 0 0 1 1 1 10 100
13 1 1 0 1 0 1 0 0 0 1 0 0 0 1 9 81
14 0 1 1 1 1 0 0 1 1 1 1 1 0 1 11 121
15 0 0 1 1 1 0 0 0 1 1 1 1 1 0 9 81
16 1 1 0 0 1 0 1 0 1 0 0 0 1 0 9 81
17 0 1 1 1 0 1 1 1 1 1 0 0 0 1 8 64
18 0 0 1 0 1 1 1 1 1 0 1 0 0 0 9 81
19 0 0 1 0 0 0 1 1 1 1 1 1 0 0 8 64
20 1 0 0 0 1 0 0 0 1 1 0 1 1 0 8 64

eec



i) 1 2 3 q 5 6 7 8 9 10 11 12 13 14 15 16 _X X2
AUN
21 0 1 0 1 0 0 1 1 1 1 1 0 1 0 1 0 8 64
> 17 12 14 13 17 15 17 17 17 17 17 17 17 12 15 15 247 3159
p 0.762 | 0.619 | 0.714 | 0.714 | 0.809 | 0.714 | 0.714 | 0.762 | 0.762 | 0.809 | 0.762 | 0.714 | 0.714 | 0.714 | 0.714 | 0.762 | 11.762
q 0.238 | 0.381 | 0.286 | 0.286 | 0.190 | 0.286 | 0.286 | 0.238 | 0.238 | 0.190 | 0.238 | 0.286 | 0.286 | 0.286 | 0.286 | 0.238 8.238
Pq 0.181 | 0.236 | 0.204 | 0.204 | 0.154 | 0.204 | 0.204 | 0.181 | 0.181 | 0.154 | 0.181 | 0.204 | 0.204 | 0.204 | 0.204 | 0.181 3.084
Spg = 3.084 st’ = 10.414 ArAnuLigsvasdoday = 0.751
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ANSNNNARNUINT 2 AZLUUNAZBUUTTENTNMNLUUALIVBIUNLTIUTIUIU 3 AU NLSTUMY
YANITABULUUAUGNISISEUTURNUUR vddeil 11 1593 gunsal

Sannsoiindniauas

o 4 AZLUUADUIREY | ASLUUIEWINIGEY | ATLUUVANSEY
e (16 AZLULW) (45 Azuuu) (16 Azwu)
1 6 25 7
2 8 28 11
3 9 30 12
3 X 23 83 30
Aade 7.67 27.67 10.00
ANUTZANTATN E, = 61.48 E, = 62.50
L= LF
ans E, = — x 100 03 = —— x 100
A B
WUAT WUAT
83 30
E, = ——x 100 E, = ——x 100
45 16
= 61.48 = 62.50

E,/ E,= 61.48/ 62.50
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MTNAANUINT 3 AZUUUNAADUUTEENTAINLUUNGUVDILNITEUTIUIU 6 AU TLTEUAIY

¢ a v a wa | PN d' ¢
sqﬂﬂ']iaauLL‘UU?:]UEJﬂ'ﬁLiFJULUUNﬂﬂﬁ‘U(ﬂ nUIIN 11 6399 Q‘Uﬂiﬂ«!

Sannsoiindniauas

o 4 AZLUUADUIREY | ASLUUIEWINIGEY | ATLUUVANSEY
e (16 AZLULW) (45 Azuuu) (16 Azwu)
1 8 32 11
2 10 34 12
3 7 33 13
4 8 32 11
5 8 31 11
6 11 35 13
ZX 52 197 71
ALade 8.67 32.83 11.83
ANUTEANS AW E, = 72.96 E, = 73.95
L= LF
ans E, = — x 100 ans E, = —— x 100
A B
WUAT WA
157 7
E, = 5 100 E, = —x 100
45 16
= 7296 = 73.95

E,/ E,= 72.96/ 73.95
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ATNAANUINT 4 AZLUUNAEDUUIEEVBSANLUUAIAAUINYBITNITIUTIUIU 21 AU

A a % ¢ a v a wa I =
VlLTEJ‘U@'JFﬂgﬂﬂqiaBULL‘UUQUHﬂqiLiUuLUUNﬂﬂ{]‘UG\ nugn 11

1399 gUNIaIBLanNIotindnIawa

4 AZLUUABUIREY |  AZLUUTININNGEY AZLUUNEITEY
e (16 AZLUW) (45 AzLuw) (16 AzLULW)
1 12 38 16
2 6 33 9
3 12 40 16
4 5 35 14
5 11 37 14
6 13 35 16
7 11 34 14
8 13 35 16
9 11 38 14
10 12 39 14
11 6 36 14
12 5 37 9
13 5 32 13
14 11 38 13
15 9 37 14
16 10 36 14
17 7 37 9
18 5 39 10
19 8 35 10
20 5 36 14
21 6 35 10
ZX 183 162 273
Alady 8.71 36.29 13.00
ANUTZANTATN E, = 80.63 E, = 81.25
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¥x
ans E, = — x 100
A
LYIUAT
762
21
E, = —— x 100
45
= 80.63

LVIUAN

273

21
— x 100
16

81.25

E./ E,= 80.63/ 81.25
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MTRAANWINT 5 ATLUUAIIUAINTININITIEUVBIUNSHUTISUAIBYANTABULUY
AudN1SSEuTUENUUR miell 11 es aunsaldidnnsedndnisuas

AAgUU (n = 21)

o g L o 4 ALY )

A0UN | ATUUUABUISEY | ATLUUNANISEU s () D
1 12 16 6 36
2 6 9 2 4
3 12 16 5 25
4 5 14 6 36
5 11 14 4 16
6 13 16 3 9
7 11 14 4 16
8 13 16 4 16
9 11 14 3 9
10 12 14 4 16
11 6 14 6 36
12 5 9 1 1
13 5 13 ) 25
14 11 13 4 16
15 9 14 5 25
16 10 14 4 16
17 7 9 1 1
18 5 10 3 9
19 8 10 2 4
20 5 14 4 16
21 6 10 2 4
33U 183 273
5( 8.71 13.00
S.D. 3.05 2.45
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gas t = ZD
N> D* - (> DY
(N-1)
LNUA
SD = 90
NSD = 10,290
2
(>D)” = 8,100
N-1= 20
~ 90
- [10,290 — 8,100
& 20

t=8.60
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M15NANLINT 6 ANuTanelavesinFaumuAnAIWYRIENTaRulugANIERULUY

¢ a v ¢ a va 1 d' d' ca & a ¢
ﬂUHﬂW§L§SULUUNﬂﬂQUW nUYN 11 1399 Qﬂﬂim@LﬁﬂWi@UﬂaﬂqﬂLLaﬂ

(n=21)
. . FTAUAMUNIND D
daAny 59U
5 4 3 2 1

1. idsioglutinsmdseliniou 3 17 1

nsukumslunisiseumilouns (15) (68) (3)

ey 86
2. ilemilegluthaitieveliinGeu 5 9 7

¢suad anudlansmudedes | (25) (36) (21) 82
3. AvieidsznouidemninelitniFeu 5 16

ausasiennslieggneies (25) (64) 89
a. AanssudteglutinsAanssumeli 4 12 5

uniseulailaniatinufus (20) (48) (15) 83
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