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ABSTRACT

The purposes of the research were’ (1) to develop the efficient Computer Assisted
Instruction for remedial in AC electric circuit theory for Vocational Certificate students of the
first year’ (2) to compare the AC electric circuit theory achievement prior and after learning by
using the developed Computer Assisted Instruction’ and (3) to compare the AC electric circuit
theory achievement students, studying individually and the students, studying in pairs .

The subjects were 30 vocational certificate students of the first year from Kanchanaburi
technical college, Amphur Muang, Kanchanaburi province . They were classified into two
groups: 10 students were selected randomly and 20 students were manipulated in pairs, selected
from the pararelled scores of 10 students .

Research instruments were the computer assisted instruction and the achievement test in
AC electric circuit . The achievement test comprised 45 items possessing the degree of difficulty
ranging from 0.24 — 0.73, the degree of discrimination between 0.25 — 0.75 and reliability
coefficient of 0.90.

To examine the efficiency of the computer assisted instruction, the 70/70 standard
criterion was used . The Wilcoxon test for dependent samples was also employed to compare the
students achievement prior and after learning with the Computer Assisted Instruction .

The Mann Whitney test was employed to compare the students achievement, studying

individually and the students achievement, studying in pairs .

111



The results of the research revealed that :
1. The efficiency of the computer assisted instruction was 73.45/73.33 .
2. The achievement in AC Electric circuit of student after using the computer assisted
instruction was statistical significant higher than that of the students prior to using the computer
assisted instruction at .01 level .
3. There was no statistical different between the students achievement studying with

computer assisted instructional individually and the students achievement, studying in pairs .
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1. Sufinwiaam/adesns (Needs Assessment) {RBAULLLNSOUADIANY
wazihamnd leedreseant Tudedo il
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maRan 1 Borg and Gall (1988 :229)

Borg and Gall ldofunefamsnansslduazmstiurlsudlvdomsSoumsanu
W q W' 3 Suaou Ao

1. mimﬂanmﬂﬁmmﬁaaﬁ'uuazmsﬂ%’uﬂqwﬁ"hl (Preliminary Field Testing
and Revision) 910 15950u 1-3 T5ai5ou nqudetniszina 5-12 au Tyayjamanoiie
msasasumdounwissesiedisitmsasunmnnuiaiv
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asvaeUMIYUANIBIazMINadeun sz Ensnmuesde lindoy q fu Taverw
JiuumsituFimanes mawansimszideyanyhdeiianiideunnsesieziuye
udnfiuanses efisztilmasealuduneuit 3 do'ly usminluflsz@nsamies
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3. ﬂ1s'vmﬂaunmamnn‘?q1Jrf]ﬁﬁuazmsﬂ%’uﬂ;quf’flmﬂ%@qﬂﬁw (Operational
Field Testing and Final Revision) 91015956 10 - 30 Tsaf3un NQNEI0L19YsZI 40 — 200
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2. MINAABINUNQUIAN (Trial with Small Group) INOIMANATUTZINH 35
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2.1.13.1 11/s5unsu Authorware Version 5.0
auin Sezni (2538 : 11-12) 1 Idaminedt Talsunsy Authorware

Fau Tsunauilsznn Authoring System N1 lunsSouBS vesnuinauodnyag Multimedia
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nlivan il mwndeulna ifouwas 1@09U55010 Soud effect ttazannsn Idaouiugld
5 I . é wa o 1 d o

Tusunsuldnategaliuy (nteractive Multimedia) Fanaiauiiagenanaunse lihlsegndf
' 1 ° s a P a a1

ulded1anheune 1wy nuriuaue (Presentation) MMUHIAUNGIUABLRIANDS TV O

(CAI : Computer Aided Instruction) MsNAUINUAIT1ISUNTY Authorware 1¥imaiinnGen

' . & ﬂ 13’0 o s °o w ° Y ' 9

71 Objected Interface Fuilumslddaanusl unumds Mmldhenazazaindemsldau
dy - o o 4 @ =

weanentinieluTysunsudaliausuazHendu (Variable & Function) tive ldwWaninau1di

a a s a g
UsgAnTnings uazauysaluuuINGIY

2.1.13.2 gauaniAvedlysunsy Authorware

Talsunsu Authorware Tgaiertia 3 Uszms fafueyumsiannaylag
lidesdrauasiinnuifuaduidesnuves Tsunsy

1. Object Authoring Li‘lumy1“?i°l%'ﬁ'ﬂgﬁnyﬂfv‘iNmuwuﬁﬁ?ﬁ"suﬁunﬁ'm
Tassadevesldsunsy Mlddldaansaadialisunsy niveenuuuTisunsuldedi
$10A18 Multimedia Tools 151 Tulsunsufiszneudaumn3eaiiod Multimedia othe
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2. Multiplatform Architechture 1unuannsavesTilsunsuiign

. YA 1 v v ' ° v " . &

sonuuulvgangudensldany wu Mauneldszuy Microsoft Windows Hazuwnies

A o 0'/ i\ Q’: ) 1 o LY ﬂ,‘u
Macintosh (Judu dafidsdeg Mereawy Lildlanuumndsiunmin venvniids
annsadadeniylsunsumeouenszuy lihezduszuumsldgudeya wieszuy
a d A ] v A % » o
ABUNADIATEVIY 8N 1NToIUD Multimedia uazmsianuvesTusunsuly

AMWAABUNANAY

2.1.13.3 52UV Hardware NU351n33 Authorware 5 199013
s & A A @ ° 9
ginsniazinIsslionmuizauiumsiinues llsunsy Usznoudae

AIUAN 9 AIA15199 2.1

a o wa & a daiq Y o a
MINN 2.1 l‘].l?UUlﬂUUf]mﬁuUﬂ‘UﬂQlﬂsﬂQﬂﬂu‘W'Jlﬁﬂiw‘l%wmu111]51“151]1]“’50“

o d d'l = o’d‘ Yo
ADUNIANDIFAVADULALINT BINDUN ANDIN 1FS U 15 unTY

- Component | Authoring Playback
druveuniesnouRnes i l9Wann druveRsBIneNTIAADS T 195)
Tlsunsy T sunsuiiwaniuad sud
Processor Pentium with floating — point 186DX/66 or SX with floating —
Comprocessor point coprocessor
Memory 16MB minimum 8MB minimum
24MB recommended 12MB recommended
System Windows 95, Windows 98, or Windows 3.1 of later
Software Window NT 4.0 Window NT 3.5.1 of later
Drive 25MB of free disk space and a CD-ROM | Not applicable
drive
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2.1.13.4 Saamuannsefdednlulsunsa Authorware 5
ﬂwauﬁﬁﬁlﬁufulu‘iﬂsunw Authorware 5 daulngjudnziumsiuds
- Sammamnsomshauinuadesiu web ITiUszansaminniy sesaanihudes
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1. Knowledge Stream (ffumsaivayumsmhanldaunsodsdoyann
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foyadrdisuihundy i umisanuineu ildmsSundeyariu WEB uaaswasen
naseiiguninlinszgn

2. Flash fuTdsunsumeduns iln Fuihumannnaesiedudu Wi 1g
fudefinoudratos uazuaasdoyaldsinduilesuTusunsy Authorware s runsafy
Wavuuina iy do vowldTaoi hidvgunmuesdeya

3. Quick Time 3.0 TUs1n54 Authoware 5 9@ UAYYU Quick Time 3.0 1u
319 Multimedia

4. Alpha channel afuayunsinludnpariidusavhusuma

5. Authorware Web Player Autolstall ﬂﬁUﬁuumﬂ%’ﬂu JavaScript
Application 1

6. Anti-aliased text 1iuntstmualddsnusianudon wu doves
Iddnusiivinalngudaiseondnbimaoamy aunsaivSen 13 Taodendiony Text
Anti-aliased (Tugy

7. Voxware iudaiimihiidusadeyauazuasindidesii iqanmgs
uuusase et lU19uy weB

8. Internet-aware authoring

9. RealSystem 5.0 Intranet Server

10. Knowledge Objects tHumsmivayumsldamludnyasingai
Authorware 5'1deonuuumstinauogliuueii q Fdiden s mmzausuanuiidons
adaiteliifannuazainlumsldo Tasmmzdmiud e lmind hidevianwug
Aoy Tsunsy

11. Knowledge Objects authoring

12. Multi-icon editing MEANUNATOUA 1Y f‘imuﬂqmauﬁ’ﬁ
(Properties) 'lonouditdenldnats lonsuniovenun Taghigesudenfiaz lensumilon

dao 1
(IDIFTUNDU
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13. Export internal media {Hunsdndwesanmuasidoeiisnindunls
auludnuae nternal 1d2 Tl lddmnduntiv'ld Selimwnsoudlv1d Authorware 5 @i
dauiidnmihautiSndwefanmseidos i ludlulsinlsald

14. New variable and functions tﬁu‘luihuumﬁauﬂs 34 @2 uazlendu

¥INA190 A2

2.1.13.5 MaNaNNUA81Y5un ) Authorware 5

dnymensienvesltsunsy Authorware 3zUlszneudaslensu g
Soaududanwd 2.16 FuilunissmuanisienwesTsunsinfuies lonoufiognisdn
dhuffovessenmesgminimeFoauudy Flow Line awaasuafigiaun1dwsounisien’s
wermuaduaeunsienwesTsunsy vadiufmanesfuTisunsy unsananesiuy

E4
{usa4 9 Tawnih Stact/Stop Flag Wduszndnlensu

MAA 2.16 115919 leRuA19 VLAY Flow line
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venvniidaiiddaliidenld deil

Menu Bar 1%U ﬁTc’?\i File, Edit, Libraries, Attributes, Text, Try it "
nsFon 1 l¥aRnandinydandn wilsnguydesldiden adndidedidesnisuionaudiy
ALT+ 8ny5@UInUBILY 15U ALT+F mnedaSenuy File Fuan Hudu

Tool Bar fhufisauvesifuiidaiildfution q 15u tuadranélmi du
@a'Wd usafulia du cutpasTE/COPY Wudu FuiferdounsndidhluuFnaud
Ad1eed Tool Tip Anfosuendetlu

ifuqﬂﬁwﬁav‘hmsﬁmuumzaammnTﬂsunmﬁan%’aa Sanfiu g didy
fvwenn ASP ifida Package 1o IU1§fumSosneuiamesintesdu q wu s
avwana ASR iy Ruatime wioihyTduniann Exe Taoddeileglunny fudu
File ——> Package tazil Package iden 3 uvy fie

1. Without Runtime oy uneldldsunsy Authorware

2. For Windows 3.1 mnefiae 115un1018 Windows 3.1

3. For Window 95 and NT wuiwdare llsunigld Windows 95,
Windows 98 ¥3® Windows NT

dmungasBeadandy q 4B9n17 Package Hamni 2.17 iaaii

1. Resolve Broken Links at Runtime : 1#imisasivaeunisfendae

2. Package All Libraries Internally : i Package V) Librarise ‘ﬁa;,i“lu
Internally EGY Y

3. Package External Media Internally : Iiwuadiadesnislinig
ﬁwmﬁﬂszﬁw%‘mwumﬁqﬂ‘lumsv‘h Web-package

4. Use Default Names When Packaging : lﬁ"ﬂ Package 11*’!’1‘%'%6"11“’?\!@1!
‘ﬁﬁuﬂ Package 15U vlﬂ{i‘f}ﬂ Menu.aSp lf'l"t‘l Package udoz 1814 Mune.exe §11Aen

TdsunsuszowdelWalviines 1dndanis Package
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AN 2.17 yMdIns Package File

] y ¥ ) .
wieduganszuaumsiludrszannsari IWa T lfunoufiunesiniesdu q

ndeams laviun

2.1.13.6 audsznevveslifsunsn Authorware 5

A b4
o Tusunsy Authorware 5 Sovfesuda sxilnngdnusznsudail

1. Beginnign of File : @iunuasudunalonsu

¥ )

2. Paste Head : aardwmdanezi leasuinig
3. Flow Line Ui dunsiianu

° [} o
4. End of File . dumdasuIna
5. Icon Palette : lonowinSesiion s q Nz neudu

AUNITRIIU

o u" 1 Aa s/ ¥

6. Menu Bar . lonoumidenns q niouldiey

7. Minimize : ﬂu&iﬂ
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« . § d
8. Maximize/Restore ﬂwuwuazuﬁmmmanm

9. Close . YudlaTulsunsy

Authotwiaos : Menu Ber Tool Bar

Begitring of Fila Minimize )
Maxiize/Restore
- Flow Line ~4~-Close

lcon Pejate Design Windows

/Eud of File

2NN 2.18 auilsznsuvealisunsy Authorware 5

2.1.13.7 mg‘lufﬂsumu Authorware 5

iy luTalsiunsy Authorware 5 i1 10 wiywdn Tulsunsy Authorware
‘luna%’%’ufiau6’1¢’1’mms@ﬁﬁﬁqﬁmuiq’f'ﬁ"’uaé‘lumqiﬂ WulSsuiisy donmsSon sy
MR Taomsndnundniouthu ALT+ Shusiausnvesionny ydrdedidgireeiined

1. try File Samun 17 aiydes Sidafufumsadiolng mada
Ta'lrla msdafy SonldIid mahzlidun ms Package Mnuadnyazveenn

MIAUN msdanine uazeenoinlusunsy danmi 2.19



A 219 swaz@oavesfida iy File

¥

2.ty Edit File ivanua 15 aydey danmii 2.20 Iidenidud e

MWN 220 S1wazPYAveIRITe iUy Edit

1 4 v v 1
3. 1y View fiManua 6 ydosaniwit 221 dlunguidanondu
IBINSUAAINAYDANTBIE LazuaauFuUAIT AR LML NIDN TWIe 20 1y

asadreanuiiudu

AN 221 Swazpvavetidalumy View
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4. 1y Insert Wvienua 5 mydesaenmit 222 FumylFlumsunsn

Object 91nT1DU 9

M 2.22 T1802B8AY0IMAI UMY Insert

b4 [ 3 .
5. 1y Modify IManue 8 mydes aanmdt 223 dusdunsady
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v 9
ANYULNIT Transition, File Properties INOAIMUATIOAZIDUAYEID ANY NITAIMUA Palette

]
<l L%

uazidsduntnezdsing IdiuluTilsunsun lueguds

N 2.23 T1eaziBeaveideluny Modifly

v
o/ o

s [} v
6. 1My Text WMua 11 mydes aenmil 2.24 Huddefidanis

NEINUAIDNYT

AN 224 TwaziBoausaidalumy Text
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7. 131y Control U¥lanuA 8 WYdeY AININN 2.25

Msiuvesllsunsy

MuN 2.25 S1waziBeavesiaeiuwuy Control

s ]
8. 131y Xtras UNINNA 4 (WYtBY AN 2.26

MW 2.26 T10az@sAvIRITIlUmY Xiras

(4
9. 13y Window vy 12 uydey

MuAl 2.27 uaassrwazoyaveIf1dalumy Windows

fhumyaaugu
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y 1
10. 1y Help Ianua 11 wydey AanIni 2.28

A 2.28 swoaziduaveaiidalunny Help

2.2 MIADUBBUIFIN

A5 AOUABNIAT (Remediai Teaching) MuNEDe Msaowiiunsainien vonivile
Tdnamsaeuannlndioud ludwuansesiinuludninGeu (nsudsing.2526 : 141)
rumdsinFounilgmlumsGousu Soud WannsaGeuldiunsesou'ld

HuanuansaveRinGeuee (EninauanznssunIsmsssanfnsurena. 2525 : 120)
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] = o o S &
FouasuIznsTMNUAG oY 2 szian fis

Yt At ' - To A A q Yo a Vo A v a4 W
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[
<\ ]

oS v t b 4 =4 A A &
nIpdiToununwseludmmsiSouGeslasemily
o 9 = v t 4
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3.

Yo oA

(|
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2.2.1 HANMSTOUTOMEATN
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(] a’s 5 .Y yu -]
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Q’I’ r-% =3 s ~ 3 O’l‘ -} s o3 1 T 0’: =Y ’l °y d’l
TusuSoummilng miminSeunssunsorinoudiulnglusunannudilodaluiion
' [ [ o ¥ = o n’: ‘=y° as
yuednseFoudeunnnIntuluiioniuedm duiu msaeuuuuilidoseids
msaewioadainussethutiumiruulsensudas
¥ ¥
2. MITAOUNONLETY (Remedial Instruction) (HuuSN1sAuensnsuSoutn@idiy
A 9/ 9 1 d Ay 1 Al Y dy
msaaumaun"hmaunwsawmmnmmmsmmmumami‘luwzﬂymnﬂg AT LTI IR ALY
& o o o Al o [ '
vainiuiiusioyanansedlungudes q
o Iy . at o Y] g Ae
3. msaroulaomslSuseAy (Adapted Instruction) (uAsMsaeudmTuRinid
] t 4 L
52AU 1L.Q. @101 90 n5eluge 70-90 msaeuanvaziiguiiulllutuSoulng 19udn
[} ar a ° o 1 [] Y] o o 1 [
gasIwfiu IEMsteuiueuRsIiuMmsaousen uanunanlluduanuandieiuly
d - ) ' a ' dawy o et & o <
msz@nwaniiSoulddninindnn edulsidduandszianiililymisswadugnini
P ° 1 A Y a dy ] vy
MIGUANNANUTNNIONUNITINN NABITOUTDY laRIY

' avae o g
4. MIABULTY (Accelerated Instruction) msasunuuildfudnaaanSedn

AdAa a 1 9 v d A P = o’:
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3 o o - ' g 2 a y Y g v A a
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2.2.3 IEmsaeuain
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b 4
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J Qs 1 A o L
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5. ayanuudniaSoudisaues dnvusayauudaiaS R oAU Adw
ot s G v (% & LY P & 1 =
wuuSeudiSegdunnaadu femyauuiniaiSoudlsauesdivuiiiniaunniunisoy
6. Thihnenssumiudn mendaideiodlgm SmuidFoutinamdhleudaud
hd - A' J o L] [-] a’r
auads lRsumsininuiiniuen faeusinlditarsuerminsnuliv i shuuudaria
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2. wisnguiniSousenidunguaramsiou fie nduirs nguiunaiing
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13.1 aawdineatumdndvuasveoioia Ty (Knowledge of principles and
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.
weanmausnaniiuloarmdug ed1eldlenan
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M3 A1 UARIAIANNGINGIY (p) IENNIT U (1) VOWVUNANBUT WY N3

Whnszuaady Suundusiode

it f1ANUIINGY (p) AU (1)
1 0.53 0.25
2 0.70 0.40
3 0.43 0.75
4 0.45 0.30
5 041 0.28
6 0.27 0.25
7 0.44 0.38
8 0.53 0.70
9 0.45 0.30
10 0.48 0.41
11 0.73 0.50
12 0.56 0.27
13 0.44 0.43
14 0.40 0.26
15 0.43 0.31
16 027 0.41
17 0.67 0.25
18 0.35 0.44
19 0.66 0.33
20 0.65 0.40
21 0.48 0.81
22 0.39 0.58
23 0.34 0.32
24 0.40 0.45
25 0.31 0.37
26 0.30 0.56

27 0.54 0.38




o AN (p) A8 WU ()
28 0.35 0.30
29 0.39 0.28
30 0.37 0.31
31 0.31 0.33
32 0.25 0.30
33 0.40 0.40
34 0.35 0.30
35 0.43 0.30
36 0.24 0.28
37 0.26 0.33
38 0.46 0.28
39 0.50 0.74
40 0.33 0.40
41 0.35 0.34
42 0.56 0.47
43 0.31 0.27
44 0.55 0.50
45 0.19 0.27
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