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ABSTRACT

The purposes of this research were to develop a computer program as an Assisted
Instruction tool on Satellite Components and explore its effectiveness. The hypotheses of
this study were 1) the Computer Assisted Instruction on Satellite Components will be
efficient according to the criteria of high standard quality towards students’ learning and
2) the learning achievement on the experimental groups instructed by using Computer
Assisted Instruction was differrence that of the controlled group (i.e. the group learned
without the Computer Assisted Instruction)

The samples of this study were randomly selected from 60 Diploma students of
Electronics at Loei Technical College. The samples were divided into 3 groups of 20 each :
Experimental group 1, Experimental group 2 and Controlled group. The study explored the
effectiveness of the Computer Assisted Instruction and learning achievement among the
three groups. The experimental group 1 and 2 were instructed by using Computer Assisted
Instruction while the controlled group was instructed with a regular lesson. Data of the
study were obtained from the learning achievement test and then were analyzed

statistically by using t-test independent the findings were as followed :

1. The Computer Assisted Instruction created has an efficiencies at 84.25/85.50
according to 80:80 standard criteria
2. There was no significant difference between learning achievements of Control

groups and Experimental group.
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N. Global beam ¥. Zone beam
f. Spot beam 1. Dipole beam

34, meomaviialafinseunquituiiuias Idnnds 1
3 vosiuilan

fl. Global beam 9. Zone beam

fl. Spot beam 4. Hemi-spherical beam
35. mwemaviialafinseunquituiiuins Iéesiiqa
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NANHIN A

o " aad d 9
MIMUIUMADANINGIVD

HAAIMIAUIUWIAINNUOINGG (P ) A1814199UUN( r ) HAZAIAIN
15oNU(r,)
- UAAIAZUUUDINMINAADA1E (Try Out) INONAABIVIAMNINVBILILY

NATOV 1394 AIUTZNEVVIAITY

HEAAINMIHIAIYTLANTMNUDIUNG BUADUN UADS Tr0ADY

s : o
HEAIAZIUUNATNANTNNMITTOUVBINGUAIDENNIT oUAIBUNE oY

Ao INBS FITOU AUAqUAIRtNGEoU TaemsaeunLYNG



M3 A 1 BEAINMIAMUIVMIAIANVEINGY AISIIITUUD LaZAIA MY
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o R, R, p r q Pq
1 16 10 0.65 0.30 0.35 0.23
2 17 8 0.63 0.45 0.38 0.23
3 9 2 0.28 0.35 0.73 0.20
4 14 8 0.5 0.30 0.45 0.25
5 11 2 0.33 0.45 0.68 0.22
6 18 9 0.68 0.45 0.33 0.22
il 9 8 0.43 0.05 0.58 0.24
8 14 6 0.50 0.40 0.50 0.25
9 14 9 0.58 0.25 0.43 0.24
10 20 7 0.68 0.65 0.33 0.22
11 12 2 0.35 0.50 0.65 0.23
12 12 4 0.40 0.40 0.60 0.24
13 17 10 0.68 0.35 0.33 0.22
14 12 7 0.48 0.25 0.53 0.25
15 21 8 0.73 0.65 0.28 0.20
16 13 4 0.43 0.45 0.58 0.24
17 13 8 0.53 0.25 0.48 0.25
18 21 10 0.78 0.55 0.23 0.17
19 15 10 0.63 0.25 0.38 0.23
20 18 12 0.75 0.30 0.25 0.19
21 10 4 0.35 0.30 0.65 0.23
22 16 12 0.70 0.20 0.30 0.21

23 20 4 0.60 0.80 0.40 0.24
24 11 3 0.35 0.40 0.65 0.23
25 19 11 0.75 0.40 0.25 0.19




a '
MIiNNAl (M)
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o R, R p r g pq
26 14 10 0.60 0.20 0.40 0.24
27 15 11 0.65 0.20 0.35 0.23
28 13 6 0.48 0.35 0.53 0.25
29 16 10 0.65 0.30 0.35 0.23
30 12 5 0.43 0.35 0.58 0.24
31 13 9 0.55 0.20 0.45 0.25
32 15 9 0.70 0.10 0.30 0.24
33 11 6 0.43 0.25 0.58 0.24
34 16 11 0.68 0.25 0.33 0.22
35 20 2 0.55 0.90 0.45 0.25
36 20 11 0.78 0.45 0.23 0.17
37 20 8 0.70 0.60 0.30 0.21
38 19 9 0.70 0.50 0.30 0.21
39 15 6 0.53 0.45 0.48 0.25
40 11 3 0.35 0.40 0.65 0.23

39U 602 298 22.50 15.20 17.50 9.05
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MINN A 2 WAAINZUUUINANMINAADI 1Y (Try out) IRENARDUMIAUMWIBILVUNATOU

1509 aulsznoua o

v X X’
1 36 1296
2 33 1089
3 31 961
4 38 1444
5 25 625
6 27 729
9 20 400
8 29 841
9 21 441
10 38 1444
11 23 529
12 37 1369
13 28 784
14 29 841
15 35 1225
16 13 169
17 22 484
18 30 900
19 34 1156
20 10 100
21 35 1225
22 29 841
23 33 1089
24 19 361
25 20 400
26 34 1156
.} 31 961




= 1
MINN A 2 (A1)
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v X z
28 28 784
29 35 1225
30 28 784
31 22 484
32 15 225
33 38 1444
34 15 225
35 31 961
36 23 529
37 9 81
38 35 1225
39 22 484
40 17 289

590 1078 31600




2 N x*-( x)
- NW-1)

~40(31600) - (1078Y
~ 40(40-1)

~ 1264000 - 1162084
- 1560

=65.33
5 =8.08

40 . 905
40-1 " 6533

= 0l 0.861

39

=0.88

MANUFOUUYDINUUNATOUTA UMDY 0.88
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AunN TUUUTZHINIGOY E, AZUHUNAATOUY E,
(40 AELUU) (40 AELUU)

! 30 75 31 77.5
2 32 80 34 85
3 36 90 29 725
4 35 87.5 32 80
5 35 87.5 34 85
6 36 90 33 82.5
7 35 87.5 35 87.5
8 32 80 36 90
9 34 85 34 85
10 29 72.5 35 87.5
11 31 71.5 37 92.5
12 32 80 38 95
13 32 80 33 82.5
14 38 95 34 85
15 37 92.5 36 90
16 33 82.5 36 90
17 34 85 35 87.5
18 36 90 35 87.5
19 35 87.5 34 85
20 32 80 33 82.5
39 674 1685 684 1710

min 33.70 84.25 34.20 85.50
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X
Ez% 100 - 574/20

: 100
)
- 84.25
IF
E, =N 100 _584/20 .o
2T g 40
_ 85.50

a a a o 1 a a [ a a
UszanFnmueIunSouADUN AN W IoY AD UszANTNmvewLILMS f Us=ant

s { o " "o 1 P o
mwveskadns ndwaaldiinmidy E/E, : 84258550 Smamunaainsimual3ie 0/80
uaasumSsuneun Ao Y IvaeY 1Sosdullsenouvesa oy Suseansnm Hufeey

Sunazansei W udedsznoumsiSoumsaeuld
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H 7 U ar ' 4 =
M3190 A 4 WEPINZIUURATUONTN 1M I EUYBINGUAIDINNE suAIBING o

AouNAABS FIwARURUNGUAIBE1INS ow TauTEmsaeulung

NRUAIDLIIN 1

Soulasmsaoudlounisoy

NAUAIDL1IN 2

soulasmsaounuulng

AuN .
ADURINDS T eTOU
ALUUMIAY 40 AZLLY AZUUY 40 AZHUY
1 35 32
2 35 31
3 29 25
4 26 20
5 25 2
6 20 35
7 26 39
8 24 22
9 29 28
10 25 22
11 33 23
12 31 20
13 34 26
14 36 32
15 36 31
16 33 35
17 36 32
18 35 29
19 34 28
20 30 26
2x 612 558
X 30.60 27.90
SD. 4.85 5.45
3 2352 29.67
N 20 20




= = L] ' n’a’ vy 1A
ﬂ15llEU'UmU‘UﬂzuuHmﬁUiz?‘i’J'NﬂQN‘YNﬁﬂ&ﬂf}ﬁﬂﬂt)ﬂ'liﬂﬂﬁil‘ljﬂ'm (t-test)

ﬁ“qﬁﬁ'm Hy: 1 =W,
H |, #1,
11?{ o= .05
; X - X
( -1)5¢ +(m-1)s7 (1 1
m+n -2 n,oon,
} 30.6-27.9
(20-1)23.52+(20-1)29.67( 1 i 1 )
20+20-2 20 20
t=2.70/1.63
t=1.655

df=n, +n,—- 2 =20+20-2 = 38
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vnmMsansat ¢t o =0, Mszduanuliiod R yneada 05 (two-tailed) 14

r U { o 1 ar = ﬂ" ar ﬂ“
e =2021 1t Aiwoelddeondy Tewensy Hy uazdfias H, iufenzuuunadugns

] ¥ ¥
nuMsEeumasnaaengu liuandeiu deanuiuledesas 95

HaAIIEMsGoU  TasmsaoudlouniSsunsuiuaesvIvaoutumsou laesSems

=Y L1 ] ] s
gounvvlnd 1vina luuanaieny
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/ ' : ) @ e a -
319N A S uaAsrImATKAMI IS EHRMANTeAndvvsdoroufYIAgUsyadiFang

NITUVDIINTIAAA $11IU 6 AU

a d a
ANUAAINUYDIRNT N7

AURABANVAA

Joao Ao Aumnaiinmsraade | s | iuvesdnse
aui 1| auit2 | auis | auit 1 | aui2 | auit s AMIA (1CO)
1 +1 +1 +1 +1 +1 +1 +6 +1
2 +1 +1 +1 +1 +1 +1 +6 +1
3 0 +1 +1 +1 +1 +1 +5 +0.83
4 il 0 +1 +1 +1 +1 +5 +0.83
5 +1 +1 +1 0 +1 +1 +d +0.83
6 +1 +1 +1 +1 +1 +1 +6 +1
7 +1 +1 0 +1 +1 +1 45 +0.83
8 +1 +1 +1 +1 0 +1 +5 +0.83
9 0 +1 +1 +1 +1 +1 +5 +0.83
10 +1 +1 +1 +1 +1 +1 +6 +1
11 +1 +1 +1 +1 +1 +1 +6 +1
12 +1 +1 +1 +1 +1 +1 +6 +1
13 +1 +1 +1 +1 +1 +1 +6 +]
14 +1 +1 +1 +1 +1 +1 +6 +1
15 +1 +1 +1 +1 +1 +1 +6 +1
16 +1 +1 +1 0 +1 +1 +5 +0.83
17 +1 +1 0 +1 +1 +1 +5 +0.83
18 +1 +1 +1 +1 +1 ] +6 +1
19 +1 +1 +1 +1 +1 +1 +6 +1
20 +1 +1 +1 +1 0 +1 +5 +0.83
21 +1 +1 +1 +1 +1 +1 +6 +1
22 +1 0 +1 +1 +1 +1 +5 +0.83
23 +1 +1 +1 +1 +1 +] +6 +1
24 +1 +1 +1 +1 +1 +1 +6 +1
25 +1 +1 +1 +1 +1 +1 +6 +1
26 +1 +1 +1 +1 +1 +1 +6 +1




o '
A1519N A 5 (AD)
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ANIRAIAUYDIANT IR AundoANUAA
dodou Anuiiom Aumaiiamswaade | s | duvesinse
AR 1| auii2 | auit3 | aui1 | audi2 | audt 3 GLPCTN((60)
27 +1 0 +1 +1 +1 +1 | 45 +0.83
28 +1 +1 +1 +1 +1 0 +5 +0.83
29 +1 +1 +1 +1 +1 +1 | +6 +1
30 +1 +1 0 +1 +1 1| 45 +0.83
31 +1 +1 +1 +1 0 +1 | 45 +0.83
32 +1 +1 +1 +1 0 +1 | +5 +0.83
33 +1 0 +1 +1 +1 +1 +5 +0.83
34 +1 +1 +1 +1 +1 +1 +6 +1
35 +1 +1 +1 +1 +1 +1 | +6 +1
36 +1 +1 +1 0 +1 +1 +5 +0.83
37 3| +1 +1 +1 0 +1 +5 +0.83
38 +1 +1 +1 +1 0 +1 | +5 +0.83
39 +1 +1 +1 +1 +1 0 +5 +0.83
40 +1 +1 +1 +1 +1 +1 +6 +1
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" ] k4
LAAIAURAUHAM S ANTIZHAININLIATIVDUTONIVDIENIINDA $1UIU 6 AL Tay
1Hmatia 10C (Index of Congruence)
I0C=2R/N

=

e R uny AZUUUAIIAUYDIAN I
N UnU 1IN
INATHLAAIF IR A INAMS AT IE RN ABIAT DT B
Forovii 1 R=1+5
N=6

UNUAT I0C = .%5_

= +0.83
Yoaouh 2 R=+5
N=6
. +5
UNUA1 10C = ——
6
=+0.83
Yoo 3 -
N= 6

UNUM 10C = +6
6

Jodoun 4 R=4+5
N=6

UNUA 10C = %5

=+0.83
Yoo 5 R=+5
N=6

UNUAIOC = +5
6

=+0.83

JoaeuloN 6 — 40 xAMUINMIAT IOC WMilpuduToTaun 1-5
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i T = o 1 4
Fl']‘i]dﬁ 6 llﬂﬂdﬂxuu‘uﬂﬁ'ﬂﬂﬁEIG'HHIES’I.T'Ylﬁﬂ’lW‘I}EN‘UTIl?ﬂuﬂ'ﬂﬂﬂ’llﬂf)‘i‘]ﬂﬂ’dﬂu L?ﬂx‘i

aaulsznavvesaiiow

AZIUUILUHNA HuUNATOY
AL Aoud 1 AOUT 2 AouT 3 aouii4 | 5o

(10) (10) (10) (10) (40)
1 10 5 8 7 30 31
2 8 8 9 7 32 34
3 9 8 10 9 36 29
4 10 6 10 9 35 32
5 9 9 8 9 35 34
6 10 9 9 8 36 33
7 9 9 8 9 35 35
8 8 7 10 7 32 36
9 7 10 8 9 34 34
10 7 7 8 7 29 35
1 8 8 7 31 37
12 8 7 10 7 32 38
13 9 9 7 7 32 33
14 9 9 10 10 38 34
15 10 9 9 9 37 36
16 9 8 9 7 33 36
17 9 9 7 9 34 35
18 10 9 8 9 36 35
19 10 10 7 8 35 34
20 10 8 7 7 32 33

N=20 2 X=674 D F-684
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HUUNAEBLIN MITeaIAIANEN (31052307)
&4 ' ~
1309 Audsznevvesnanew

s 3 a ' a o a d
szauru a2 BAUNIBIBTWDLANNITOUNT ﬂxuumﬁu 40 AZUUY 181 50 u’a‘ﬁ

° n'J ﬁ'l L ﬂl v l=; = v A
MFe 2InUATRIMING (X ) asnrndengndesiigamisatensd
¥ ] = o 3 ) a J = =
1. i hisimsauguns Tnssvesmufionssi e Inesidoanniuilazioam
n. .75 93l . .85 9/l
f. .95 0N/l 1. 1.25 0amAl
2. amiowhi Inssadrathugdsuadondes dneedszuumssnuiadosuuyla
. Spin stabilized 9. Two axis stabilized
f. Three axis stabilized 1. Sping  stabilized
3. SEUVINUUADUTUUY Spin stabilized Hauilszneudidey ldun
n. dwinyu, dunegiun ¥, AIUNDYAUNLAUNIYY
] b
fl. AU UDUTIM 4. UAUNYUUNUHIIMIAZINUAT
4. STUUTNUUADUIUVY Three axis stabilized Ndmilszneviidhdnyldun
n. dauiny, dauiegiudn v, daunegiununumsy
A, dUNMYU uNUIM 1 UNUMMUAUADIMUAZUNUAY
Y U Ada a o Yo ' -t - o oM
5. e Museniamiwannawi IddumiaiazlaInesvesmruiouiia ldnndude
n. AN0INAG ¥, A2VUNT
f. AAIIN 9 ANNTERL AT BV
ad ' - = w 9 s & =y ¥
6. Amaissa oy luiiemeassiudiunsmaoundleys Thruster Humsudilam
n. inu1lAvsvesAIion U, SNHUADUININYBIA AT
. IR ILMLIYEIA IO . INHITTAUANNGIVEIAI ALY
' A 1w Any
7. dwhegiun ldunszunla
n. STUVTIWOIMA ¥, szuuTemasnu i

. STUVVATIVNIUMUNUY 1. s¥uVdods
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8. mam dszvumeemeiundidimlan ludumnisidesmsaasananziedils
n. lFesaadudunyuluiicmetumsmyusoudiesveslan
v. 1dwomes i myulufiemeassiudusumsvyuvesdiads
vy J Y =t v
A. 1¥aenacia i iisunyudna
Yy ' by a 2 &
1. lddeaana i aiiounypusiiu
] ¥
9. MeuIiua namsnlasunasediaguusailunalfifae: lsausuauiion
. INAANUITIVUAINTUNYY v, STUVVUAUTIINUARYNA
= v = o .3 o '
A. ATINBUNYUTIAY 3. maswryEEy 3 m
[ = o Y '
10. szvusNUMaRUIMHIziImiiedals
a < ar W
n. N lums lnes U, SNPITTAUANNGIVDIIALS
[ o [ ar Y L4
A. 3P TuUANINI I . innsznuns Iaes lvgndes

a i a [ s an 3/
1. deyanui lanngansinivzgaulaseglugdvesdyanunineaudasivsulaeld

matinex 1
. FDMA v. PCM
f. TDM 1. CDM

12. ¥olalulsmanianlFlunmsaaaiuie Tnssvosa oy
f. M3ATIVWUMS Doppler shift YoIdyaIUATINIUILUE Ina
4. msdsdaauiadu lluuauiounazsuaan
@ ar ar a ] =1
. MITVAYYIUINYAATINIUADINS WAZANUTIVDIA AR
" W a - 4 a a
3. MIddyaIn Beacon Neroniimanuau lar ey
13. szuuARmA e zagnaIulavesszuumsdomsariion
L
A, ANy ¥, AmlAIuAUNIANIAY
o :; a 9
A. AoHAAIITNMANUAY 3. gANnde
14. sEUVAAMUAITIRONTNIN
. A3TUANMS DI TN
V. A5VVVAIMSIUDIATNNO
f. AT9UMT IADTVDIAUNYY

3. A5TUTLOLTNIIVDIAINYY
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15. sEyvdINIsinanmsiauesls
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3. mﬁmut:g1t;uiJ1ﬂﬁmﬁﬂ'smnmﬂﬁuﬁu'lﬂﬂizmawa
16. szvudamsisz Tomifuaafowite
n. Snudumuaazelnesvesauiioy
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17. 5’1"11iﬁszvnf°}'qm'sﬂ::ﬁﬂﬁﬂmﬁumﬁﬂi]muﬂﬁﬂ%’;u
n. MANBUNRANINITADS Y. ATUNINAATAVANUGIA
a. adion liaansadoms1d 1. Tannsasnmdumiaalass ldgndes
18. szuUAsTUIzer Ina Aamuuazdams ( TT&C uusimafionssimihivanie
f. fhé‘r’nﬁmpmm'm%’m:Uz"lﬂamt?mmﬁmm}nmﬂﬁuﬁu
¥, ﬁmmsxazmamaTfmdamﬁmmﬁmnﬂumﬂﬁuﬁu
. tfai’fa:gamsma%ﬁauﬁmummagﬂﬂ:mﬁ'um&'wmﬁmuﬂuﬂ1ﬂv‘€uﬁu
4. MIUANAITHINIUYITEUUAIUANAUINLAEENISTUAUYDIYA Thruster
19. 53UV TT&C szuudsssuumaiionazimihi
. tfaﬁ'&lﬂﬂgmmﬁfm%’mzuz"lnau16'aﬁmﬂmwumﬂﬁuﬁu
Y, f'hmtusxu:mamsTmsdamﬁqﬁmﬁmuqunwﬂﬁuﬁu
. ﬂ'qi’fay,amiﬂs'mﬁanﬁnm:'umqgﬂmn%’nmﬁmmﬁmusﬂnmﬂﬁuﬁu
4. AIUANMINNUVBITTVUAIUANAIUNULAZMIVUAUYDIYA Thruster
20. matifouToedaannvesszuy TT&C ﬁuﬁmﬁmmnmﬂﬁuﬁu1%'mm?i°lud1u
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