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Nonglak Waiprom.(1999). The Development of Computer Multimedia instruction of
Mathematics on Time for Prathomsuksa 2 Students. Master Thesis, M.Ed.
(Educational at Technology). Bangkok : Graduate School, Srinakharinwirot
University. Advisor Committee : Assist.Prof.Dr.Pairoj Bowjai, Assist.Prof.Dr.Pitr

Thongchant.

The purposes of this study were to develop computer multimedia instruction of
Mathematics on time for Prathomsuksa 2 Students and to find the efficiency according to the
90/90 criterion - standard.

The sample used in this study was 50 Prathomsuksa 2 Students of BanBangkapi
School, Bangkok, during the second semester, 1999 academic year. The sample was
randomly selected from 159 Students and was divided into 3 experimental groups to test the
efficiency of the computer muliimedia instruction according to the 90/90 criterion - standard

The computer muitimedia instruction contains 4 units : Clock, Hour and Minute,
Recording the Time, Day, Month and Year, Mathematical question.

The E, / E, formula was used fo test the efficiency of the computer multimedia .
instruction.

The computer multimedia instruction developed and obtained the efficiency
according to the 90/90 criterion - standard. The efficiency of the computer multimedia

instruction developed was 92. 19/ 91.38
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w a 7] . ; ar o a
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. 1. wuu@nwnitontlng (Tutorials)
- wuvHAnUNIW (Drill and Practice)
MLLFSNEIIUMItIENaS (Simulation)

WLULNANNIRAU (Instructional Games)

o bk 0N

uuylsnaaay (Test)

rd

1. umiFew CAl uunnuuitam vl (Tutorials)

Y & . . o da
uniFowdszinmusnii digikuuvesunGoutinsaudrunauRanasnds
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3. uMmSan CAl MULATWANIHNISOINAB (Simulation)
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- 4. uniSgu CAl LA THaW (Instructional Games)
) b A’w -3 v' = =
UniSon CAl ANHILUAAIRITINUWIAAUAINO BN HMWIIGIEIY Wi
A’ -« i 1 a4 ild F-N
Reinforcement UWWUFMMIAUNINT anwdasmslumaGouiiaiannussgelame
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3 el A . . . . o <4
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(True-False) MIeIFINUBNIHEUNIUWIEMIEFIUNGEUCAl LR IFIIBMINEIa09
anTwdsile
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#1499 ﬁ'lﬁ't%mLﬁﬂmﬁuﬂ‘%awm%'szﬁuﬁam%wluﬁ'aaaﬂﬁ‘[aﬂmmmgm MIDI Usznay
#78 32 Voices,51 Drums 482 128 General MIDI Instrument Synthesis

— Full = Duplex fia %ﬂﬂ*s:mnnaLﬁuaamsnﬂ’mﬁd’mua:@uuﬁaga’lﬁ' 2 My
o o v a ] [ ] Py & e * a
wiannumbimsaadanmsinsawithudumafiflavinlduuy Ful - Duplex @a Wauazwg
Tawiaunu
° v T T =) v v = o ° o
2. S lwanmepuen(Speaker) Miiluunssiufiadosnldnmsado s lnednsy

L

ad A - “ . -3 s
mumuu‘l‘nmuagaawuﬂﬂa



29

2.1 &1 lwsmananyiialufin3asvanoidui(Passive Speaker) @:’ﬁﬂwwﬁﬂi{
tnwaliladneziiiemzdsinsagludilwildWaiissnnusahunans foasldazann
damaeldldniun wialdniounwdunn

2.2 ﬁw‘[wwﬁﬂﬁmémmmmﬁnaaéms‘lu{Aotive Speaker) glawialngnit
mulugirnsiisammndoahasiadgeldfisduindann 9 lddacldundoinly
Annagwanatvziluauathass Wnszurasa(DC. Adapter) WiasnntadaunMIaLEDY
U gld

3. lulasTvu(Microphone) lEdwitndesnnmesendnanyssananslsldvniniia
nawawigedlalaslnn 1wy TulaslWudadii@oamiadn, Tulasliuratsauivinsala
wilinlulasiu vin TulasTiudiafiana 9 W

4. F@you (CD-ROM : Compact Disk Read Only Memory) Wwwsiaiiudayanan
vasdadilduiuidsandanvaiiluudunasuniidudgudnaisowa 5 fir infiowdy
dfandlanannsuuinuasiawnaveeiddsanscldnanma@mnudéeadla fa vims
ﬁ'uﬁnéi":Lmq:uﬁ:ﬁ'autmaawaﬁmwﬂ'aga?ﬁaaaaa%n “1" Uaz “0” AAUMIREVIaUUaINIS
wwnauzldituareindautumsiaanuduusssiaunsusdaailudrdiaea 1ias
nlEIFURANasUBUHRNRY nﬁtﬁ'ﬂﬁa’%aﬁmumiu‘lé’%ﬁsaajmmsmﬁuiaadavlﬁgamn
i 600 tunzlun wlatfisuwinwsininfindoya 500 win Ssmusafiudayadadfifisls
nnafiabitandunmils, &os, mnouas, manwsuazuintayadu 9 lduinwind
faamsUssanimwaasdfreniidmagdamsidmuiiaa

% Data Transfer Rate wiafmguSondatinin “anmd TesaujuuInd
ﬂ’)’]3JL%’Jluﬂ'l‘iﬁ’lF.Im"ilwa%]}El‘i:‘lﬂ’hdﬂﬂ?ﬂﬁﬂ%ﬁiﬂﬂﬁﬂﬂﬂ%tﬂﬂaaﬁvhﬁU 150 Alaludsa

o =1

== i ' a [:3 a J [ el a = o ] ] ]
AN msawguﬁammmmLsa‘lﬂgwu HOWTHNAWTUIUINTIT 1TY 4x,6x,8x,10x, A

Qs '

1 o ¥ - & - (=3 =1 o s Y [
fanaIfaIIuIuYinTas 150 Alalud |ww TaauS? 10x rupds Sdeanstiomde
G - 1 & =] 4 Qer B 1 5 e E’A o eAct & 1 o~ =t
watriny 1,500 Alaludaaiwid dadsdninasedannriilens 2 wnn=luddaduf

2

ot el A ot o - o ' [ ° o a o o v o = -
mmamummmgn:m‘lﬁm'smwua:‘{am'lﬂmua:mmtﬂu@:m‘lmuamwmgama
' . et - o ol o
druundaseudszianariafanlng 1w 468361
) . o A’ :J ¥ o ¥ [ - .
* Transfer Buffer Size Lflummuwuﬂﬁmﬂuﬂl,ﬂa%ﬁ'\wsumwa;‘;amaq
» At L & o Lo & 0 [ 3 a L I3 l&’ o
swinddsauiunfanluny  Swmidideiindealdmasunnwi i in  dwaw
L= A‘u £~ L =3 o G g [}
UWiWaSheuNUSIL Data Transfer Rate taniudi@seufiiWivaiaud 32 Kbytes, 64
Kbytes Ul 256 Kbytes
. » A 1 =1
% Access Time wisduadsgegalumadifisdayalueale § vasuiudasen
A. Tt » r Qs - L o [ 7 ‘!’
ieasivdfsangausniidn Access Time Wiy 1 Swifi uﬂ’luﬂaquum'lm‘%wumﬁa
1 . tr o [ ¥ F)
WH9 150 — 250 Millisec 1 Access Time uﬁﬂ‘)’mmﬂtyﬁaunﬂm Data Transfer Rate



30

A I W o ' . ar ' Ly '
allanSasdudfseuiulni 9 swninsasiunsawdayaluziunuengg

L

o] Aa o o o s e o aan o A 4
nussqaalu«nﬂuaﬂmﬂﬂ wananpmaNtRaNaIgIwIaIEasan SslnmaniRfiauauie
= o [ d o 7] [ ¥ 2 A [ %) L3 d‘ Qv of -
wnm'lv.Lwammzm’nm:mn'lumslmmmwuﬂﬂmﬂﬂwaamsawumsamwﬂlu
" A L :{ - * ] o G ot b d - Y ] o s
mnqumsmwmwsaunmuug}ﬁaLtazqaaquﬂsumwmmuﬂﬂ WIDITUTRTaNA MY
o~ ad d A o A O oa
An@MAnd 2 Uvsian enusnenensaaaIna
et a o 1 A o =
- Gasendnaimelufd (Intemal CD-ROM Drive) ilwia3astudasaud
r-9% ﬂ‘: ‘:’ o O A T . s
gansadaasasinlasW awre 525 i lenun ms@aulosnuunvasacitunists IDE
B o a a 1 A G . ' £ N @ as  as =
uldpInuaniadan winuuasand idvaananassalsinulagdadnnuda IDE Al
» [ 4 =l
ag‘lumsmam
= a o o . . & = o oA Ao
- F@7au8aaIN8uanWT (External CD-ROM Drive) 1uindaddudasaunan
& o dd A y w ada a v I’ a & «
AINNEUANIATAING NTToaudanUNTREUTaNsdanI® SCSI wWase laufaaiuosa SCSI
A a ot A Y oaa T B [V € o Aa & '
PANLANRd tuAGwSann imuvuhaaad lagaadtnunisa@asninasa SCSI agmu‘lu

mM3a uwnaIwnecldundssnanatadinainiauen

UszinnuaiNaniiay

fundrmslasaulstadiifioaunsideon fuen (Linda 1995: 6 — 8) let
: vo
wiisyszianTided
o oAA oA oA -~ . & 2o add A4 oA a8 XA = A
1. URAULABLNENIANWN (Education) Wnldsunsuiadli@onufamiiaiduge
MSIIUNIRO

ad A |

™ .. & o ad A & a X oA
2. uadliasNatnausy (Training) lulusunsuiaaiiGunnfatwianisiinausy
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