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ABSTRACT

The purpose of the research were to develop the efficient computer assisted instruction
for tutorial in Telephone Outside Plant entitled Cable for Undergraduate Students Bachelor of
Science in Industrial Education and to compare the achievement prior and after leaming by using
the developed computer assisted instruction.

The sample consisted of 20 subjects selected from the population employing
the stratified random sampling technique, using GPA as the strata. The population involved
Undergraduate Students Bachelor of Science in Industrial Education , King Mongkut’s Institute
of Technology Ladkrabang, during 2nd semester,2004 academic year.

Research instruments were the computer assisted instruction and the achievement test
in Telephone Outside Plant entitled Cable. The achievement test comprised 20 items possessing
the degree of difficulty ranging between 0.40-0.73, the degree of discrimination between
0.13-0.67 and the reliability coefficient of 0.77.

To examinine the efficiency of the computer assisted instruction, not less than
80/80 criteria was used. The t-test for Dependent Samples was also employed to compare
the students’ achievement prior and after learning by using the computer assisted instruction.

The results of the research revealed that the efficiency of the computer assisted
instruction was 83.53/83.75 which reached the criteria . The achievement in cable of students
after using the computer assisted instruction was statistically significant higher than that

of the students prior using the computer assisted instruction at 0.01 level.
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2332 aeutiunedyugeulszamumitinga (Drill and Practice)
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1. uUuéieunIoY (Linear Format with Repetition)
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4. UULUNNIANNAIEIAYU (Secondary)
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6. IVIININIBU B3 (Remedial Loops)
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Mm3lvau

dmiuldiseuginsaiaremenslueins
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Polyvinyl Chloride (PVC) Insulation Conductors

Non-Hygroscopic Tape

13. PAP

Tasaaa

Polyvinyl Chloride Sheath (Gray)

P v a
AN n.12 Iaseairana PVC

Polyethylene or Polypropylene Insulation Conductors
Non-Hygroscopic Tape

'/Aluminum Shield

Z= W)

Polyethylene Inner Sheath (Back) /

Polyethylene Outer Sheath (Back)

amn n.13 lassaduniia PAP

Polyethylene (Color Code) ﬁﬁuﬁ‘lﬂﬁ')ﬁ‘l NUTOUAWY Non-Hygroscopic Tape ‘ﬁvhjﬂﬂ

FUANUFY v’fu Non-Hygroscopic Tape Ay Polyethylene Inner Sheath (Black), Aluminum

v
Shield LAz ¥ Polyethylene Outer Sheath (Black) ilunldendunenga

MU

1$H9auTaoasansonalusig
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14. PASP
Foam-Skin Insulation Conductors
Non-Hygroscopic Tape
\ /Aluminum Shield
Polyethylene Inner Sheath (Back)
Polyethylene Outer Sheath (Back)
a ) -
MM n.14 lasaadranitia PASP
Tassaa

Polyethylene (Color Code) it 10@192 W09 101# (Foam/Skin) Weryog WusoU
Ay Non-Hygroscopic Tape ﬁﬂﬂ@ﬂcﬁumm"ﬁyu ﬁn Non-Hygroscopic Tape Ay Polyethylene
Inner Sheath (Black), Aluminum Shield uaxﬁu Polyethylene Outer Sheath (Black) L"ﬂmﬂﬁﬂﬂ
‘l%uuﬂﬂ’cjﬂ
Mslyau

1¥tlaauTaensanianalusa

15. Inside — Qutside Station Wire

Inside — Outside Station Wire #30i38n731 TIEV-CC

Annealed Copper Conductor

Polypropylene or Polypropylene Insulation

S
7

Polyvinyl Chloride Sheath (lvory)

NN n.15 Iﬂi\‘iﬁ%”lﬁ Inside — Outside Station Wire
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Tassaa

22aA211 (Conductor) : 0.5 mm. Solid Annealed Copper
AUIU (Insulator) : Polyethylene or Polypropylene
¥l : 2 1&U : uA9 UAZIT07 (Red and Green)

: 3 1Y - uad W00 Lazvaeg (Red, Green and Yellow)
Mmslyau

b d
a o Y a ] 1 ' d o
mundafieonuuuindmividunolueinisvesdin Tavaeszninglnsaiiuih

(Protection) N304 INTANK
16. PVC Insulation Jumper Wire

PVC Insulation Jumper Wire nIouN TIV (Telephone Jumper Wire Using Voice)

Tinned Soft Copper Conductor

Polyvinyl Chloride Insulation.

2 .16 Taseadruniiia PVC Insulation Jumper Wire

Tnseadng
22AM2%1 (Conductor) : 0.4, 0.5 or 0.65 mm. Tinned Soft Copper. Solid.
AUIU (Insulator) : Polyvinyl Chloride
¥iA L W19 1x 0.5 U1 UAY &1 mdns 129 1 du
&4 13
LA 2x 04 : UAQ UAT TUTY
S YUIA2x 0.5 U1 - LAY, A1 - INADY
: YUIA 2 x 0.65 : U1 - LAY
S UUIN3x 0.5 :UAY A LAZINADY
M3lvau

,ld' ]

1ddmivaeTosumaniolugues nioldngriu
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Polyethylene Insulation

Non-Hygroscopic Tape

Polyvinyl Chloride Sheath (Gray)

Annecled Copper Conductor

2N n.17 Iassade TPEV-CC

k4
mslyau
Hi¥eudeginsaithudien 19a101u01m15 191 14911@ U971 SDF  (Subscriber

Distribution Frame) 1163 PABX 1iludu
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Winudesnouneni s midhuadalng mvesuadialivselom! Ao Weoand1 Attenuation
1 4 ° o ] o y
uazazaInAenIsuongeonaniwennldau msvesuiieg 3 uuw dail
3.1.1 Twin Type
. - ° g P=1 ' - o o ' 1 a Y < Y 2 o
Twin Type Aemstueigaunasfianigiuuansg tendaseiuaiwdavaiun

o o 1 aa o H {a 1 1 ' a
sawtudwaialng msWesuuuuiiiiufidounn mizgawndazguondaszaedu

mai I 1Fnulsazadn uaasfaniwn n.18

PN N.18 Twin Type

3.1.2 Star Guad Type
t 4
MINOTUILY Star Guad Type Tlazfiumsinermisatadnitiioz 4 du 2 §) nAinse

oy wieuq Ay uarAadanIng n.19

NN .19 Star Guad Type
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3.1.2 Multiple Twin Type
MsWBFULUY Multiple Twin Type 1511911101 Twin Type #iaz 2 § wiAnIoudn
b4
o - v & o . ' a 1 ° '
fwfudnasa iUy Multiple Twin  Type uanazgavzdl 2 gae uazlniuewaazye

nswiuiunibalue) uaasdanmi n.20

3 (_‘ '

2NN 0.20 Multiple Twin Type

3.2 YUABUMIHANMIAIL aND A

v
o

- -4 “
fNanua 8 TuAoY Ao
1. Insulation
a1 L= =1 9 1 o a a Y o ] -
mompaasiduniavzlivinadumiguinas 2.5 Tadwas  deuihudiunsie
4 N A 1 =Y = L
ieanviansnou Fadideenisitidunsaamiadurmguinaie 0.4 admns Aesianu
1 Y 9y 9 9 1 L4 43’ 3 o o 1 & a
ya 17 & f1desnsifidurguinarladuifinisanvuiasiuiugidas ¥an1ednans
Yo ' 9 Y a o Ao a A A a v
wiiludfnadgdesldyamila Suauadarlunisiaaavuin Werdunsessasu e
AQ o Y - &£ = a s ry ° b
udneimsiuanaudaieg duilullausnasgudveunida Insdwi ievinisduauiu
= o < =4 -t
Govdeoudrtuny A ludnufvme (1 Tnufueoezinnueaszang 60,000 1wa3)
2. Pair & Quad Twisting

{lumsihey nsulation waagifundnivaddoiuludnvazinidiugnd el

bl
' o = <Q 1

v
1 ganw lumsdndoausidiugnmiuezdesdmuaniuisvesmenasanal 1iniudegiud
9 < A4 o a A A4 a 9y Y 2 o Vo
Thunumedienimsande) Weissnioonda191i5ensas9aeURIA19 ATIVAOUVUIA
7210 TAY0A1UA3INABUAINIIY Unbalance v09e1y asvaroumInuaum Iy usaga
494 Insulation Naunsadianuilunuildfemussduinla

3. Unit Stranding

° - 1 1 @ A b [ a d .
dumsiit Pair uaazguniaBsadhdeiulasnisandes Taolu 1 Unit wilszney
' ' 4 9 - A Tt Pt o v A ' d'

fv 25 gau uAazgewzdszneudan 2 & fe widuazgnd mldnnuigladugeeh

' b
1 n3oqladlugaioi 25 uazll Binder Wu30U Unit 8nA3a
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vwdaz Unit wdanguid ldmuinseade mumsesnuuuudazinida ddas
Tnsaadezinnuuandndueen’ly msiangudls Color Binder MWmswigmulaiiu
qeoi 1 v3egmoladugaoi 3,000
4. Core Stranding
o - ' . - - 9/ [
4.1 1Hlums1i1 Unit 10 w@ag Unit indinaersamdndaoiu
A " ' o y 4 'J
4.2 Unit udiag Unit nowifunsesdinaod Idiilu Core Nlivuialngjiu
4.3 12U Core NANALIToUIDOUAD
5. Jacking
= v a oA & v a 9 a o Y '
Jacking Humsvuergiiiion  Fmsiuergiifiowawiseuezglifivusiiausu
- o A 9 a o ) & o Y a aa dy ¥ b4 N
Sounldnseldesgiidionnudunies MidRvesguillonanognenld ududniseenuuy
& - [ - " 9 ay ¥ 1 a a o’; =
deo19iimsldioa v5e Water Blocking Tape #20n lauduianisoonuuuiniiasiaiudn
U
6. Sheathing
& ' 44 ) - A 4 a v v < P 8 v
@ol HUTUABUN IS Lo QIINoNT 35 0UTUNEY  NIXITNITLIUMIMITHURUIM
A A & =1 a ra @ A ' Y
wdenuen (Sheathine) Fuumsnasuianaradnuidsiuiu Wedumsuauiu
a a0 a 'y . S/ H ay Jd o o & v
nldenuenddiiouiosudesriusinigu i gaungines uazsininguawdiay nezla
a a4 d
iwidiaiias vernysol
7. Marking
M3 Marking ¥39MINURNNUTENAIMINIHEAT BT aMMUANIT Marking 30
Auvranue ¥elasems Uinaa Uv5EnANGa sUALAzILIAVERAINA LAZIZIZANUYD
@208191%1 TOT/TA 2001 BTC 0.4 x 600P< D001 m>
8. Packing
P = Ay : '
WOIFIIAUNTSUIUMIANULA Insulation => Pair & Quad Twisting => Unit
&
Stranding => Core Stranding => Jacking => Sheathing => Marking Lla% Packing iy
v
nszUUMsEATY TaomeuSumdnanseiinig Packing Wuduneugaie ud8ahnsds

UM (Delivery) pBATIMUIWAINTIDIAAIA
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