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VANICHAYA SUJITANANT : TTIE DEVELOPMENT OF A SELF LEARNING CoMPUTER

PROGRAMME ABOUT MUNICIPAL SOLID VTASTE MANAGEMENT FOR FIRST - YEAR

SECONDARY SCHOOL TEACIIERS. THESIS ADVISORS: BT NDIT CHANNARONG M.FnB.,

KOBKAEW MANOMAIPIBOON M.Fng. 97 p. IS|BN 974-665-588-4

The objectives in this study are to collect the appropriate knowledge about municipal solid waste

management and to construct a self leaming computer programme about municipal solid waste

managunent for frst - year secondary school teachers. Another objective is to examine the effectiveness

of the programme by comparing student test adrievement between the experimental group of students

and the control group of students of each teacher as well as studying the teactrers' opinion of the self

leaming computer pro gramme.

Thetarget group ofthis experiment included 2 teachers from Santiratwittayalai school who taught a

course on Population and Environment for first - year secondary school students and the students who

studied in the first - year of secondary school. To conduct the experiment, each teacher taught the

students on two occasions. The first teactring was about municipal solid waste management wilh the

oontrol group of students before the teadrer had leamed the content of the self leaming computer

progmmme and the second teaching was with the experimental group of students after.the teacher had

studied with the self leaming computer programme. The students took a test before and after the

experiment. The data analysis was done by comparing test scores using the t-test. The analysis of the

teachers' opinions about the progrurme was conducted by using the level of opinion mean.

The results of this research indicated that the score of the experimental group of shrdents higher

than the control group of students (around 8.96% with a statistical sigrrificance of 0.01). And shown that

the experimental group of studsrts who had acquired the knowledge from the second teaching of the

teacher had a better test achievement than the control group of students.The result of the teachers'

opinion about the computer progratnme were between good to excellent. From this research zuggested

that the self leaming computer programme about municipal solid waste management for first - year

secondary school teachers is a effective programme. It could srhance the knowledge and understanding

of the teachers and enabled them to systematize the steps in transfuing the knowledge to the students for

their b etter understanding.
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t.t firuruavn?rilthffryto{fltgfi 'l

uf sursnr:fi'orurilrvrvrsfinirururldfinr:drriurJrn:r::r.rvrfirur1#rnaorfiru:rsld

il:vurrrfiunvun:vrirgruvnarrurfl uo gjro.ril:vurru Iquurenlruivrl:frqnr:fi rililrveru dr

1#vrinurn:dqruauqrai:'osmrouavrdaruJn:runr uuoolodf,oldriofltynrrunfiuoir.r 1 do

rflu6'ufl:ruoioqrnrvrourfuuo{il:vmsu (1) Tnurqilrvlurzunqrururffo.rd.rrfluqudnnrwr.r

drura:ugfiounvdtnru il:vvrruorodti'to 1 ldmd'.rlnnrs1rilrtflu,f,ru?urJ1R drhi'qruru
vrdt

ilurflsl':odr{:aqtir riohi'rfioflrgilrn?lilr4urtrilurot:J:vrrn:ttavilqmrdruilnfiuoir.r 1 dr
o s rq J o all rr dt al e

rird'.rogjlur7uTnq6"hie'rovrfluflqr,rrqunrnrounirjrrilrrfis ornrsrflufiu flqurrunvr^utr.r

rflur uavfltgurdrursv luu::nrflrynrrunvt^sfitfiorduluqrururfior ilqr,ndrutovrfluiltynr
jo - r I i d t
fi dr rTq :J : v n r r m rir fr r fr nn n : vvr :r si o : v u u fi ra dua v il : v sr n r

o'rn:1r,{'rudnrunlraiilafiurouJ:srug'lms ?r.d.2535 (z) rryudr fltynwuvlurfio.r

lnqfrnrCIrfio'r ldvrinerilquur{illnduqntl rnsurarfiorlnqj r rdu nquvnnn4runr rrrf

rrarfioufis.rlr,rri qrfior fivror sir{fido.rrnrfiqfiuflqil1n1:'ir'enrtturdt$iuduoeirs:anr€r uns

rfinnarilurndrurnlunr:drf,nsJUv Torutnvrrvnq{rlrr{il14run: d.rrflugudnnxroril:vlvrd
9,^vA4ar

111{9t1utf,:Ugn0 cY{nil ilnsR1flu0{ s1RRlrflRu]fl0{R:run?UqililnflH TtU?1 Utys,o.l

nq{mvril?r1un:16'r$iilc,Ju0'rR 6,000 duliu lufl r,r.a.zs:s rflu s,s9z 6utiu lutl n.a. zs+t

rravnrodrluil yr.FI. z54g ovfirj?rurnrvur,**udurJrvilror 13,550 siluliu unu0rRRrrnrensru

dail rYuslo { n q{r rvrfl ililru n: riu o r rfn : na rru drrufro :vm drrd: v,, nfr qu (ncA) rry udr rJ?ru ror

A- J q d r^ A 4 s q dr .{ ra j^
ruuntnazuu ruR:.uuililr,nun: 0vrJUrrJrrurTrururRUu rprg ruuyr.d. 2558 nvfirjirurutuvvuRFl

drdu ts,zso sTudu ornuual#ruro{:-l?ilrorsrurti,fir,du orrdrl#qrururfioril:vaufltynr
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rrt
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fi6ro.rqruru(r) uon0rnd no{sJUvf,{rfluuilri{[Tr1vr,l'u{ro.rnrnsdrl:nunyrfisrnr:rrvrd
3 o I q v l& r A d s I

R5v01ul,o.ufrol:n rdu mq uila{fu unsdq?raounnrusrl{r 1 drrvfinrnnrvmulqsqr{sioq{

nriloulriuuo{qilsudrl #rJ:s rrrufi Io n rarfi u.rsio nr:rfi nf : n dx 1 ru r n du rdu I: nrfi 0: riu

ryuuvtl{r6uo'rurrfiuila.riutflurrytmsrirTrn rflud'u (+) n:drfiofi nr:rv#r.rzuo.rdufirdu
9t99.t

fi:srh r,riu drr.lu rh6rvrf,enlrasf,nlstorn?rildnil;n0rnq,uvn{rjrrnri.rrjrfiafiulrfo'lundru
,3orro aq , Slrn a t I | .

nlqfiirlslor-u 01nnlrT'il'rlTrudr drfr"lnnornRo'rllUvovfinarrutflru{uslo.rrir BoD (Biochemical

orygen Demand) q.rrurnd.rrJ:vilrtu 1,400 fiafiniilsiofiq: (s) d.rfiIonrafirsdrl#umritrirnir

rfis1d unvdoilri':flnnrvvrueioRrrsilfiudincro{A{fifi?ndordue{luunriuirrfu flrumri.rrir
I

riu fi na rru cn :J : n ru r n u $o fi ar : fi u 16o il u ru r n fi o v d rl #fi .r fr fi ?n du o r u'l dr r n v ri a.r lqio r r r l u
Ad"rvsrJq.ira

rvuuur?flR0vQnrrnrun{ ci{nnnrvmufloundurjruqudluiiqor cfauilnfrsnl{orRrf,olRqJoy

tfu rfinornu:nar:ruafisdfiogjluruvrraofl0uR1lr{lq,uvnnr{lrff.rriohflrfisrniu {uavoo.r

nfiurufiu uaydlrfisn:voruqiu::u'rn'rfl rsiu fi'rrydardoglqoon'lryd d'rrflud'enr:drri'tgfidr

1#rfinnlunrprduld rol

oyuXulddr nr: drflorzu 0vdhignufrnqufi urnordrl#rfioo'urr:ruoioqzu nrilourfiu
I qgtqt a s d J - dl qt 4 rr d r r

ErJtrU n0 lilrJiul.t1rf,:HsR0ilnud{nil 0R1l{u{rljurJiu14'rrY{u?fraoilnd{nnR:vvru905vuu
A J il tirv grtt s r r ! | I , I ^ d r r

ul?fl mn?:eroir tfi::JR1;rul'lqllsrurd{eiau rT{rirnrirafi'ir "fr{tt:oldoilsir{ 1 fitfrnfrudoruararn

Rry?rlrorir{?rdnrdu.rhildsioruenrurlud 'hidrovrfisrlnnn:wrfoTeudoilfi6 tfoiiuq"d,,urdo

uasrdorurflufgfrn:iirfiu.tfiootflurruu d{orrnrirr'lddr r,t{udtfluni'r{16'irrJ:vlusdunv

rfl uff16'iunrnRtvulJr rRfi.rueodoruIquqt{" (7)

rlirurnrruvfityr"ililrnduldriwnn:vvrrsiofi.ruasrdorurix 1 s?r{du ertuqmfrntuAor

uornilrsyrruzurornarruf n?lild1il'R narruiufi'orousioA{uandoil rtnvf,{slrnnarrurs?rln

dug'ruur',udrurfiufcro.rfi.roir.r 1 1urfi.rfir:a d.rrvfinndrl#rJ:vrrruftfinqfin::utiriulti'
A :.E r a i urA i I q y q i' d
tRFtljgytTtiluu tflu flqflR::IJRltvtiluug liltnoR?l 0va:]{uiul4lutjvflRnl{ lullgllil 61 ?rroRl:
3 s urd I oq9dra , .'
1r.rlJUv rFlg uJtJRrlrflnil:stnil nyrfirhi'fi:J':il'rmugslJrRnrrnr:r,t'ttgvlngttunil:vrnvl rw:rv

nr:usnil:vrRvrilr,uflrilr:ndr{0vurqrirunn'urur1#rJ:vIurd arrurrnnorjiilrnrzuuvfidos
etqldavdtart*

rirfisr drriunr:uflilqurfio:.rqo6o nlrrrififlqfrR:rilil0{nudutfluattuqto.rfltynrdtoro

ov'ldnndndr nr:ldrvrnluTnEnrruuflflqurfirfir,nsu,rdruurrirfi.rrfisrduodr.rhiduqn uoR

olod,6r1o rnrn'rtfir (s) 16'nrirar'rfltynrfi.ru:orfioilsirr r drfiedurflil?{nil'ro'rRRr:n:vlii
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q,o.urUsd lunr:ufl'ltfltyurd.rd'o.rrjrlrJdruUud Tn0nururruduurriorfiornqGn::runruluror

ilUUd 6o rirfisru ,,urutru,du drnr:ufr"lrfido rJqnil.rriru^uru uasn?1ilruaud,r.rnlrcurlo

dru fi.ru: srdo ru 1#u riqnnn

rurrasurfl unriurfl rnrur0dnr:1d'i:J nr:rJqnilsnqfi n::runr:fnu rqu nr*fis,,.,

flonodr'rrd.rri:u lufl "n.Ft.zs42fi,firuaururnff.r ta.e drunu rotil:vvrn:vTeil:srvrg rniofisr

rflu$ouns n.s (g) ornnr:finurfludr rurarurv rirfif,on'rrur',rufl nrrrudru*n nrrruirfinryou
, A o tt^ & v v J @, A c, A 4l

siod{uaodorJ flnoo0urlFlnarilrs?r1ofrilg1un?rilf,ilrfi'ufro.rflrgurfrurrndorufioyilnn

n:vvrilsioA{oir.r 1 1urfisfrna d.rrsrawrirulv qifinerrut{rlo:vuunrrrudrufiufvo'rfi'rursr

fioilusirfru{umciau uavffrohiarrur:nrr'oruIuuuqnrrniunvflqumir.r r drfierduldd.rnrusrd'r

f,.r'hiarrur:nruorttxunru:rru (Holistic view) uo.r:vuufi{ttaotfloru duirLdrfinerrudrrirgoie

nuufr'ollrfl qm rfr umod'oil (l o)

nr:1#nrdns rrd sa fi'ufirue ndoru dnu r frolddrrfl uilrn:nr:1u nr:urtltfl tgnr

fi.rursrdorunldodxnra: ru:rynr:dnsreiauril6suu:Jn.rnqfin::ru tilfiuurirfiuil uJduunrrru

n^n r o t n u 
nhi1#6ofi 

no gi rYr d.rdrn sd rru r 1 u o 6 sl
d u o 49 aa
0 Rll{cTlil1tOvn t14tu'l?uuu0{lrlqrR a n 1r

rEuufl finerrurq?rh unvfiisrdrfrndovd'orfirirudrrulunr:uflnltflqr,rrpi.rnriraqhrdu (l l)

nrvrraqdnurrnr:dsrflunilru{rudiufioroulunr:6'srnr:dnur1#urirararu 6.r'ldu::q?ur

vrxfiur:srdoru1{lur,rdnqo:d.rusi:veTu:J:vorufinuroufr.rrituilfinurflouilnru 1#aoqndor

f,urmufierurnrrdnururi.ryroqfud8 (u.d.2540 -vt.?t.2s44) dldtllrumru?vr1{R1rfiflulrnv

:JiurJqrud'nqn:1#aoondorfiurmufrorurra:ugfiodrj.rnisl#ruravud.rrflurirdtfidtriqro.r

nsr^unyrflufldfiarudarulunr:rfiruunfisluournndeu 'ldrfisrnrrruinnarruqnrffufiuri'o.r6u

ddtavatva
to{eru ourdrrfiuqurilfr'qnrr:Jnrviltln unvfrnarrufuFsrrolvl9orufiovriasriuanfltyur

ilafrusiohJ
s/d'r
fl T il rJ vnJ r vr d r rTq l u n r : 1 #n r : fi n u rvn s dr u fi s u a q do il In u q : t n^o n g T q u fi :J vr r tvl

lunrlo'ornr:risunr:aoulrt'rrririnrSsurtnydlultndrnrrdrermonnarruf narrursirlofiqn6'o.r

rrririnFuu nAdril1:nflur,,*ro,dufirp{nRrsvnJ,uo.tiluvfifin'rrrudrufiuf,rirfi.rrmprd'0rulu

rsuufiraa uioeosrrrvrro,dun',rr.rd'rufi.rrrasrdoilrcirlil1u:tu:^vtoirt 1 srnonnufinfio

n:rilrd?il?rfrnqn: uayfirn::rurdo.rlulonrflfilfluunviudrrTtyrir.r 1 rfiotru0rtflinrrrufhfr'
tetvo stdirq-idrr

fi'urin 16 uu l n ur n n ry n gfi ao u l u : v 6'u fu rir fl il dn s r o o u du tn : rv td n fi o gj l u iu fi o r ril u ria t

fifinrl:JduuurJa.wi.rvrr.rdrrnrs uav'trfinr:v finr:fisurnarilfiq rdnr?rufl6'n?tn:rsr{anru

it I d d ! - A d I J, ,e.,- -,-,dd-y-,!e.-.4tnr:n[sir{ 1 ooxtJtnqrun oRvr{ru{il:illruuEnalnilcvr9rl{ dl flo{d{nil uoR0lnul9tn?uiltj.llilu
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:vsTurhsildnulsroilduufi'aosoon'1ilil:snouorfrr,reir{ 1 lufr.rnrufiuil1n dnuarynr:dnfiu

losioantunl:flfei'r.r dl i,otrillrlrrirdtjorunvfinnr{.rsiod'aqnna uavfi{ri{nnsionDufi^lrilqnr

drnruunvilqurfiquaordoilluournstdnde s (tz)

odr.r'l:fi nrilluaarunr:aifl oqfuif ngfi.rfi uuurnlunr:raruuuddmar nrur{

vrxdrufiunqdoilriouclr{dot srnnrrilruqildililurfisafiunr:o'ndrnfinqn:fi.unordoru

finu r srrrut tu aurt n r:'i'n nr: dou r,iudu g ru ru o qu drft'sxu rilfin qn: n rruirr n r: : yndr.riud

s-t: frrurnu a.f,.2s42 u l:ur:ruluusn ffiorfinsr frruinra:{6 (z) ldaqdilqurdrriqro.r

nglu n rrriruno ona rruf do fl tgmrne rru'hirnr$oils,o.r n g fraouvr xfiv resrdoru d.r rfl u fl qnrii

drrTtytvr:rvngrfluo'rrirJ:rnuudd.'tirgqJo{rtvurJR'r:dnsr{o{nIfl0 nrrildrrf osJornr:il'onr:

finurduoqjfrufinunrv{ttacnar:.nrgoilsro.rngrfludrriq dsngf,.rrrnvTnsvlunr:rdoillurnr:

tisunr:eouiurfi.ruasrflorudnurh?aoprndo.rrirfi?ooi.rluqruvurflund'n rilrryusioyfio{fiu

osfiantnflrgu'tfiouao,d'oilduqnsir{fru rrnoorungflr'hinrruuntiluyroqn?'uJfllri'rinrSuu

rrxunru:'rruilo{fi{uaofroruld'drrrurL unvrrnnr:dnurrorqmriord qradnd (rg) f,ild'

nriml{dr ngf,.:trnnrrrufunvnetilrs?rlo lurfouds:tirlnr:finurfiurap,doruodrrnndor

rvr:rvng'ldiuRlroururulqurvaruriryr rdu ntfrsrqranf irurnraqf unydrnruarasr$

riJudu fr.niungdtrrnnmruf nlilrs?rln 1us?orfioo?{lunr:rdoilTo.rnarrufvrNdrufi{uael

fioruodr.:rflu:suu d.rnghiarrur:nirn:rvr{ilqrlmrirdunvriruronnarruflruirinriuuldr{r

loodr.rqndoo ,uoo'rod,td:drunr:o'srnlt6sunl:nouluT:.rriuu ngfirJ:vauflrgr''dfiohi

fi:rvrr€su dr:r nsodo (z) darrur:nrdoilJu{narruflrduariurJ:vrduflrgnrfiqurnfloildfinr''u

firurft'udfr'ufiurrprdorusir 1 1u:vuilfimaTnsn:{ lunr:dnur?6'un#.rd ffif,udv#una:ir

n?r0vrdiilnlruf1ri'uringrvdudurituildnsrqoueYu Inurnvrrvngffaoulumruaod.rnrudnur

rvrflunrjrungfifinerru,$rrfluodr.r0rdnvd'0.r1#nnufd ruaorornnglumrurn?rrdrnrirafrrafir

dlunr:fisrnrrr:.uunr:aou unvf,nfion::rura?rurfrnasr: lu:ruiurfirfrsafitlfiqraod'0ru

ornnrqrun{r.rdu{'if,u6.rfrtrurfiprlunr::?lJr?rJnrrrufvrr.rd'rufirrraqdorulurfi.r

rsu:J lprsrqr{rvil:vrdurrrdrunr:fienrruuvqilril rurfioa9r{rfluuilriuunoufiarnofiffo

nr:rSuufd'auou,uu,duonr:f,onr:rflvqilsu druiung d.toga',u',rnfinsrrdoflruurSsu

norufiers'ofd 1d6'aflflurou r.ludrglurornarruf n:rruuioru unvnarrunfnuo.reruro{ Isru

hi,nrrflud'o.rrGu.rdrolurdonr d.rorrflunr:n:vriu1#ngrfiornr:ournrEuuflurifl'on'',rl'',odu

rnaong'ld'frnr:firuulrnvrfirurgunarruflorunr:dnsrdrunuro{rrnilr16sunoilr{^rsofdasr.r
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ng:vdu#urituildnsrflfi t riruuprlv?'n;fraou:ruirr d0s3 rl:yrrn:rTrfiqmndoru :rdrdu
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drnf,ung 'hJ1#tr.rsrrudnarrufmrtd'tunu,il'qn'rrusyunyflnRryiluqJo.rruvqrurulurfi.rfirre

odrtrflurvul hJ{nriurllarurudu 1
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- ryoruRrr'tnr:dnur'lmulufl oofiu
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z.r nerrufotrunr:ffonr:tsvqiltu

2.1.1 n?rilfiil'lulfo{l1us1ilryil

u oa e !r e ' 1ou mrutgdl lfluR:ynruTr:vrlsuiutustdltl:ilqfl qm5flnt'ls 2535 :vq l??1 uaFl

rcu rir rsu o ril r: rflu Au dr q,run rafi o o'l"u rdlcf ornr: rdr rynf,orir tnvm n fro{ :eil fl no nd.l

- Aq ia d4--* c-s--f,A-.- 4.--,..^-.^-.
iflqa'ulo d.rrflunarnolRnuil oa'l9t ilrnu{dgt? ?rto1roll dl u0n01Ru9l1tJvl0ulr{ntu:'lY

ry

riorfi'ouanru il.fl. zszzlfrd'finrTonrrruqrosrirdr rynnlou rrurudr tsutotfifi.rttfrr msrntvdo

uayrflrdr q,us ilru106{ nrro,ndu rynnlou nvrrXulda'rrl'tnf.reu.rdfin?lil14tJttlt?tfiouf,u

4 .1 9 v Ulgt v J q at,'
rrlilr:nrnoR ruuru nu rer o{uu ru.rlu?0udosl#r{r'ir uuv llnstfiufrnurtnurstut{irfiodu

luruvutflunn'n

{uur"ilru ilurufir sJuvfirfie,du0lRRrteir:{fiutorruqud (r.ilriog activities) trasfio

n:1,u1{6i?u0'lRRt:dlrfiuq:fi0 (Business activities) dslftrri zusrfirfis,duornrhur$oufrfin

ods gruorln: fln1a oln1: I:ltr:ru anrufidrtru flnrudflrrrtfltv turnrrirdlinrflufi.rtu'r

firudoornnr:r?Tnn do,duuaolvrunv{fi.rhi6'ornr:ttda arrur:ouritcruvqilsu oontflu z

:Jmnvrlnqj 6e usrfr?IrJ niu rf,uolr.r1r tsuffnunvnn'lrl n:vstts nrio.t toslafiv 'la{ ttnv

sJrlso'ue:rflornrhurfou rdu qruvil:vrnvrriru'lTlqru ilaonuh,hilr fivrrrhu n:vflolurqi'tttiln{

{n{ (14)

2.1.2 dlltun t :ait u rqru uulu twr n 1{ lyt tot il t4t iln i

ornnr:dnurcJo.ro{r{n:narrudarufioryn:'rsil:vrvrofirlu (ncA) 
nldnrprnvrurJ?rurnr

nr:rfiorsyqro{Rq{rvrv-rilfirun: lutl r,r.s. zs3g-zss8 nudr lufl il.f,. 2538 ovfiiliiltilstuv
ivruqdrzl'

ranu2.020eruslo?u uavlufl v.fl.zssl ovfi:Jirurnrtuvtndutfl^rufrutflu I8,2s0sTueioi'u

{orrruort:trfi z-t1

Copyright by Mahidol University



fl

lusraau /i1J

ruyn'lnil:silmr rusrdurunki

2s36 6,015.65

2537 6,798.28

2s38 6,633.71

2539 8,000.86

2s40 8,626.05

2s4I 8,591.72

2542 9,210

2543 9,800

2s4/' 10,410

2545 11,030

2546 11,650

2547 12,280

2548 12,920

2s49 13,550

2s50 14,180

255L 14,800

2552 tsA20

2553 16,020

2ss4 16,600

2555 17,170

2556 17,720

2557 18,250

2558 18,750

lJfllcll9t?Yl01nu uil1?ilu1n0llilqa :n.1. (rnnlulntnr:frnRrrrcrud'rrdurlld) / 9

efrrNd z-t rJinrnrsJUylurilnnq{my{{ fl 2$6-zs4tunvil?ilriluusnlo:J:vil :rltfl 2s4z-2s58

?tulur14 E il3ilrar zuusnrpril:suror rfJu nr: fi ns ro rn{rdu:migo 1n JIcA Mr. Takashi sasaki

rj?urorrucil 2fi6-zs3lrfl uri?lrorcrusiirfi utulfi

rjiuarrudJ z$s-zs4lrfJurj?rurarrusfir{rrvrlul:{{rudr{'ort s ttasanrfiturirutuv

rl?uror cruiJ zs+o tflurirradusio iu sft usirdo u n.n,3e-n.n. 40

du, r drfninurnrlildcor'r nq{lvt?ItJt4tlJ r15 2540
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fluvrt#{ (Rubbish)

d,dl(.q,rhr.l

dr do E
rllut uurtnn ornnr: tgr:' uilnr: :J: g no r
rfou?nr:oruli 1,t sornflara olRnr:
a&a

IRUO'1141: n'l: ero11UO',l14'l: ttACfl nrunSl
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rRU?nilo]fi1:
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i cyio s ' il

rFrso{ rryTTr01n rafl& rrfilnfe.:ilufiu
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I
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1UVfltflU

1Ug01f'rn15rnun:rtns
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lnu{dgt?

I
oqod

fl ug 01n n'l: u'l u9lu ltrTU

rf,ufiu nr.r {u lulfi
qfru rrrr rn.r

tA
ryln5nuugt u'luv{114u9 ou dl

h9a a d
trJ os r4u tflunoun:g|

4v r
ilanHustav't'1s1, o{qndl?tn: Sutrnas

:J:smvr
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vd9tr
ryn?{a? tflu14iu1 rfluTl1.r

ai^
U?n1| O { tU.tYl9l I 9l g I tn5 {
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stlrNfi 2-2 uilri{dlfin rfisr uayri?uilrvnoiluo.muy (eio)

frrur : qr4u ogq$ (16)

a -i.ro o t ra d,
2.1.4 lJoOUnilOYISYIAnOU:il1€UUASO{nilTsnOililO{lllUsTfJTU

fA 4| Ao o d 3 .@ o4 | e

:Jirururrnsotri:J:vnorto':tuun=tda0rnn1:ri1:{frilu-uo[iriuilofrtld.rfi (te)
rYAi<ir 6 Il. vro.tvtl{8ilf,1tY$tt

2. qqnm

3. 51s16',

4. In:rc#r{sro{ntoilni?
rav !s. orluduuo{nr:fiofrudr

6. rrrq6n::ru1unr:l?Innorur:
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7. giltturtornr:rir:.rfi?sl

8. frnun6lunr:sir:.rfiisr

g. nqurururlo:i.rrTu

anrufid.runvqqnrnfiarnsioiliilrolrnvdnutuvarurifito'r1,uv 1usJilvfinr:fi:ru16'

q{rrnyuu'relcJo.rn:ouniriiii.rlnqj nurrfie,duor0u*,'rn,,urfinrrruunrnmnrsrfirudu uurer6uo{

fr o gj o r f,u0.r r f; n : v u v ra a lfi u : u r a ru r s v l {l u rir u o 16o #u ua v dfl : r n r : r:Jd uu $rfi n nra hJ rfl u
a A J rr lo d . e,t e' , ,i - 4-u----. -'-^.-y-----d 4-.

uuy finsErdunrdau rssfirfioornfiogjordun'.rnrirafr nsildnsalvrioutir.lnlfr Iinarruttil:
,d il o - ' aq ,- -.-- -4-a--^4-. 4^,^-rt-.--^o!-.-s- 4

nJfiuuflofl drr,rilqrlfrduvolnr:6ounyfrsunfilunr:sir:.rfriflfu t'uogjn'larritydrunqlot
J i - A v J q r a I r- ---q----.-A--1iq-yC-.- '-qnnnuu 1 In r,?RUr:o{n1:oqrnuilrT'r0rnrirfi rurn do s il:vnt:lnunvtfo.rdl*iduu gortlu

'ldvrfoilrsr:g'ruRrrnrorfiurorqnnn uqfin::ru1uo',rdouavnr:uilnnoror:Jduu'lilqtilqq

nrn'ld' unvuoR0'rRriuf,.:duogif,usfiprunv,ilruruzuot$rud.trm,v{ou?tilduotnd?s ludru

nAilil1ulioli{FYil fin^riaufrruuTufri:LrJ?ruruttnsotriil:vRolJtoitlJUUodNrurntsiuri'u d'rodr'r

rdunr:drmuououtcfsrRr:tinr: Rt:frnn1rflrlv nuriruuFrritu?nrr n?tiltdtJuenrqdu ttnv

n? 1il q uut,{ t o wr nr Ttu ffrhfl u

2.1.5 nt5d'nlffifl'uuv

ilryms'lms 'ldfinrrrilfrunlrrTeutsnieqornturnn'ururl#rJ:slsurinoailna: usi

nr:sirrfiunr:ri.rnrirafi{urnnriri{ra?ruodrso?{fr{ iaqriauluqjdrTnuunoonrur'ldorn{uvd

drrTrg do n:verudou n:ysrruufir s,aoufir u?eilnldfin q{flnmfin ttnvvuenTamvsirr 1 fi

rflurmdnuayhildnrfin ur{:nnudfil#ud'r rfludu udwrnnr:sietdonuuvlutrsinvn:fitrdr
v t d v a d qe)v".-o---'rn'r.rd{ovdr'liltrg1#rTu$ru
id9lgn.r cl vrQ nnaloo Roo Ril'lsl'lnu uv n ovQ R1 ]u l?l R1J1l0 nlnur
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e

rl1!trollo{rRronnofid{ fi9rufioydrnr:rTousnil:vtnilsirt 1 uflorufrtdtn?lilflvotniaqut.t

il:srnu riounvrjr'hhrusiohi'rYuffdoto.ruir:ralvqj d.rrflufrdotrufifiprsioJnuor:rriufrl#

iaqrurirfi rfi orfl uiorqfilluqrreru n::ru:J:stnusir{ t sio lil (r z)

Rq,uyrv,nJ?r1un:'ldl#nmrudrrityodrtBrfiunr:ttsnil:vtnnc,uv d{ovt#u'ldornnr:

iurffofiun:uvr:?{qfld'n4R:mr drnr:dnsrnrqivrxdttuvflo{nq{tllutJt't'lilntilr1drJ:slsurf

riousiil zsgo rfluduilr TorunrilrJ:vrildil:vs1nrugI:rJona.rl#narildeuru6odaruffofirLIn:.r

nrrduri:J:vtusnlns runvdruunl#rJ:vrvrolvrsil:varunarrudrrufrodhJfrirJ:vrvrqlu nrjru

n{o dlo ro o'r : o v d rzu 0 v fi 1 dq n rTn u u n u da n n'u ru r 1 drJ : s I u vrf triu dq t t u nol6uu4nrl:vmfl
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u?oufi? Iarv nrvsnu nn1dfin {n,r Tqsnr:rirslusilrflfiflflrrydrnrr,r nrfiqrdorr{fitttfit ttns
q6+ldf9'

nrindrilu rflusiu uon01nfiff{fi6nIn:.rnr:ilo{Rqlrvrvtilfililn: lunr:ri.rta?ilR'ltrlqttuRilsu

fi6odr "fn:rnr:lrsnrynnlooriourird.runvnr:rirfiorzuortflsdun:ts" dluTn:rnrr:nr:.rril#
I cr { i rnrro, r q 9/ --- --- .--2w t I

r:ytrlslr rur{uvr rsrfrrirudarulunr:fnurn?lildvo'rsr ttnvttfl,lilnt:tfiilsl*uzuo.t:J?ilrtusJssfi

slo{rfiuuuuayrirul:Jrirfrsr To0{rnr:rTnuuRilrvrnilrurfialu',tndrrururyuriuund'uilrld

rj:sluvdld6n (18)

2.1.6 nr:fit6',ncluv

?6nr:drf,otuvdqnr.rfinqtrfiura fi : i6 (rq)

f . if;nr:il.rnauodrtqnufinqtrfilrn (sanitary LandfilD

rfl u n r: d r frn u us f fl 0 n r: u n dosl sv d'a u tnio { fin : n n rfr o hi't or qu da nf o fi
,{dgtov7t

fl ?tilmutrluluJt R tf u ra5 r udad r n r::rndofl prfrl fi a zu svfiu 6'a u{Aq nru ndil (Cover material)

AA dd 4 - " -4-.-.-^E^^, ^-.g--s-mroauililRlrlrillrild1dt narruuurro.rfiufir4rRr:uafrll'lrovrTuqotfiru orslotfinarilfiur

odtfios 60 rsrufililsr: rfiol#aru:nrlqndu'hfuufiu#uqefrruld tuvfiqnil.rnauovtfinnr:

tiouanruh?ffrryfirnu d.rarrur:n6erlr,lld' nrrfudrdo.rrirvio:sursfi'rwoonrjl:tutRld uoR
ztgtlt!-/9

o',nriu rirrfisfirfisrorRRlrdoudarflriudrdufifiruriru#utuv (Leachate) rTu 'f,rrfludo.rfi

il r fl ; n'r t 1 u R r r ri r rie dr tfi u fi t fi n o t n n r : ri lir'o ry n nl o u T q u eG d6'r u

qlo 6 r o ri$ n r : il l n a u o d r.r q n rn d'n qzu r fi u rn fr o arru r: n d r6'qu uv 1dtfr o ilT n

rJ :yrnu (s nr{u zu uydu q : r0unyzu uyfi qrdo) unv'hj,f, rrfl u6'otfi n t:uonil:vtnrsJ uv riou nrr

rir6'e :vrulunr:rirf,prdrhidrdou drnarrutflrhld'.iru uuoo',odednr:iltnnutsvlv

arur:nrirolrJl#lunr:rJirrJquffuddilruoqturirr,rfofiqnrrirr{r niu riorprduqni'r duddt*i

errur:nrirnr:rnusr:'ld h?nd'ufiqnrrirru*rudu r.riu nr:finrurdud{i1#luo'ttil.rnnutsvlf

arrurrndrrurd rtfl u aau d'tt'lt0t v au ril n o dv{ sio'1il

{orfl uuo{einr:il{nnilodr.rqnmfinqufrrrn do anrudfi ovldlunr:ilt nnu
! . hrd dd6 d o c/d r s d J- v

rynnlooriuursrn runyil:svrm'hido.rnr:1r?rirsrsvruriltnaulndfioglorfru 6nrfrrfloqriu:rnr
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2. nr:nrindr{U (Composting)

if; dr vl#ri rffsr zu syfi crru ti o do udn 1 s'ld i6 n r: u rTn d ril u o v 6ru du da s n 1: fie

*uRq,uy fi'hinrrur:adosanrsldoon'lrJdrou udedrnr:unde0s,sv1fi'fizuurottf;nnt nrnrfurirrj

ofuruunrinl#aarsdevrr.rfiatnfi rfrol#nnrurfl uilu

{edr e.rif; nr:mrlndril u 6u l#ffuiirio u fl o{ir'iru n r:do ut tda arru r:o l#rfl u

nr:drq.r6u unvnldiunnilnou'ldrsiu tgsrfif;n ttflr ilntf,fin {nq 01RR'lsdottunsJUv

{erdsto.r?6nr:nrindr{u 6o rirnr1ulunr:rioa$rsaorufi riou{r'r4s dolfi
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ri rs qru ru r fi o'r o r n fl q n r 1 u rio.r n n^u 1 u : s u a' r t n r : d o 0 aa r u
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r{luif; rirflqzuurdalu',tunoil?ilro:{trs'ldil:vilru9osav go-sO orfrufinufl v

rilffisJo.ruurdua..t*r'rrofiprlv,l1d'luroru'n Iqufiotnrqmfor#orufi'rrc?runruldqotu4fittar

nrrru6'udptillydrJ duogif,uqilulJrJunyq,u'relqro{rer'rlrnusinvil:vtnil il1Rlst'tt}lrclUvnldiunr:

oo R url U un y ri r rfi u n r: fi rfl il ru dru 0 y dr ul #n r: mnlu rlfi rJ : v fi vr fr n rvl 6 n r n q fr urni d4 n rfi o o r

qnriraruoururdu nradldornr]fin?ulHr'lurl oafinflrryufiprsirq r luti,r iJuuavdrdr drui:r

qumqru^rrurnlufirfuqo,frru nrulurnrmnlquvT?liloroqi1uda.r:smdrt 850-1,200 o{srtryntfrua

{odqro.r?6 u.nsl Uvlu rnr 6u as'rirn rin unvrj?ru tsr: cJ ol u uvldrur n r4 rl#sl uv

,lvrfi*ayrJ:reornr#oI:n r6'rdrudoarrur:nrornlilnud4ul,a' 1#dudlunr:rioagr'rI:{srufio0

uuoo-,odn'rrur:orilornnrufloufirfirdrltlt,trrt:vlsrri'ld tciu flfinn:vtralvhtr 1#narrufou

lflnarruoueiu tfludu

qlordsqlo.r?6tflr,uuvlutslr 6e rirn.r4ulunr:riorirlrnlnrttarrirrirtfiultuq't

do.rldqnarn:fifinaru,frurqq{ n:tfifirioairsrelrur'Iil'ldilrsr:g'llt nr:trur'lnfi'hiaruq:ni

orrriofl qtrt6owafisdu r ld
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d A v 4ljl ! ,--u----^-a
2.1.7 ruAR:S'llUYiOrotfin0lnnlloglR"l:lJUuqtlrun tilsnfianq'ulnilla

ufly'lfirio1#rfinnnn:vvrusioenrilurodoil unvrlm Rrud?nuo{il:vsrruludtu
, -i

Spq dl Ft{U

1. flAR:vvtljeioqflnrIfiu
3 C ^ qr s Ltr .1 sct,g-F- t

Rr:fr w u v R o.r il u fr u du n r: il.! n n u il uv I or u hi g n ?G o vri rhir fr q fl n n : vvl u ei o

qar nlwfiu run R :yvrll 0 vru r nilio flo uduo gl n'u o.r rirJ : v R ou t o{ iJ Uv drsl fl vfi tn n o t u u du 6u fi
A a 6 I s I I t,.{--:|-- -!----^e-61-YS- ---g. 

a
dr:fru m?oar:rnfrogirurn ar:d{nrir?0vuudn:v0'run.rrjfrufiu ri.rnradrlfrIn:{dgtwo.tet'u

r?nturfurflu rfinnr:uerRRrv0rsq,o.rfiu'ld.iru Rrtti'rtlrrornlf,ttnvdo:1nr:qodils,o{6unFt

a{ 5?ilnryfi{orodrl#6una'rudnrr{rflurndo R:o niorir.rdrr?ils1u dlovrfluo'usr:ttteio

:uuufir?f, u?nnrfrfi.rfifi?or{ioqjorf,u fiu'hiarrur:nroiqur^uTor'ldorililner^ dAlti ydu

dusr: r usio fi?qnariltfl uo gitosrurtru d Q0,2\)

2. flAnrvvrueioqrunrndr

olrdurrru.rluuririr rirnaor RltRo{qJ uvludu6u n1: nauil.t'u uvlo u'hiq n

a'{ o 6r ea | ,3-..^-e-. --4^..---'--f,-q.ve .u9 a
TEarrur:o$rlftrinrunn:yvtugtoFltu Rtv'nl1r.t?ou ?lt0ttiln{u1 lgt9tu l9t flnR:vlllJ0vil1nilt0
t & t@ Jt e a. - J a -.-4^.^ ^-Jq^.^^-l-uorl lluognuo{n:rruRouuo.rrrly d'nuurmrtqfrgraqfuoru?truuu 1 nril tuqqatu duov

! - | -- --. ^ ^t..--:--!- --4^tt^^^-4^.^^^:-Lq^gqRn{uuRo,{qJUv u10sfr'ntnlrnyf,nrun?rildnil:n01ns,uvn{duilri{d1 mio lunfrrua'rrjrirloi
a 31. !4r -. 4
o-u drfrfrruornno{$rJy1l'l{utrirfirir BoD (Biochemical oxygen Demand) {o1o 10,000

a a v A t'ltd 4 t o

ilnnRril/nCI: taunl:flRU1y{1J?1 SrUU0lV{?RrflUO'r?r'r: f,lil'r:0doudnluld flrfilntl:J1u

unrisrir uonorndrl#rir gop qro.runri.nirq{ud? at:fiusit.l 1 firfioornno{tqluv tdu Inxv
v I ute rr & e &,,t-,-.- i<r 4-'.o.--v--e-r-q^?^i-.:^ilfnsirr 1 "16rtnil:ovt qvrl? unqtilutJ :?ilT{u1GtJ'ur:Jn{ tilnlultJufl{fllniuTYl1l14u'llR9l

anrnrflufiuIrnyiin?rilanrJrnq.r (n) d.rovrfluo'ufl:rueiofi.tfidifldorduogjlu:vuufima
e s { , y r d y a d/ 4 .--F-- --- ,i- ,- ^.--unri,rrirriu niu doulrri.rrirgn:Jurfloudrsat:duvr5dnioar:fru otRdtru{us ovrirl#
t,

,,",iurilriunirrfls rfrp.ran:yytudrhi'fi-rfifi?e1uuilrisd1flrstflu'f,ruruilrn filfifi?nfiqruov

Qnfiunilnnrflrflu6ur5dar: fiqfiuvrid'ilril?uunt{ludrnr:dosaaru d.r6'o.r1doon6tlu

,$uaururnlilnlrdosdars drlt?oonfirouluturri.rrirrfunna'r ttnvfiflnsiotrioqsioA.tfifi?q o

t 9-

du 1 luuuriujrhifioonfiroulunr:urulo tfiqnravRr:snflod1{:?et$? drh?alo:orur:

(food chain) ve.rfisfidisrrmrirrfu1u:slJrr1I^r?f,QRdraru riunffoundurjilquddlrfluffuFlnn
^ ..!

lufrqn (23) Copyright by Mahidol University
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3. flaRruvru9ioqilnlnolR1f,

iltg utr n fi u m rt o r n rsf,u,du u u'r o'r o n uv ErJ ru 1 6'u rifl q u r rio.: n fi u ru fi u o r n

utru nfiudrururnhirfluduq:rssiodtnrs rfiu'ruoidrlv?fdnurolo'hiavnrnu$orfiqn?ril
oiAJl!afrnrqrfrornrnnfiufu 6'l nnuf,?urJlRrnoorRnr:rilrrflosrorardunid u$oororfioorRRrt

drrJfrn?urrornr:ofiunidvrr6'rurnfi rciu fr'rryIslorlou#n'lv,l6 1rlrs) d.rrfiorrrnrlfrn?srzuo.r
nlalq:rou (u.) unvdnu'lof (s) flruroruIrurfis NrU uavflrryfirmu (cH) ar:rnrirfiovrlu

rdouluornrn drruanrsvrusioA.rfifiiolurvrufiraaddo.rdilfiarYrornra rfio1#1unr:urulo

uonornilqurrfrurfiunfiuud'r ilafisrxornrgf,{tfieornnr:tflrnlflllsl0v d.rovdrl#1fiprniu

runvavoou6'rdrusir{ 1 d.rri.rnal#rfinnr::vnrsrdo{rY:Jvrr{rduilrulounvrdoqriunr ueiilrn

numr'lm flqr uv hiaruq:ni ovri rl#rfio fi'rryn rfuo u no u uo n'lryd dufl u ria u m uoudnfl 'rlti',fi t
r/st)u;rRanrril InREou rrnvrfrnnlnoonfiu d'rrfluar:fiudrfipnrnnr:mnlnfi ar:6uvridfift

naoiu triu pCg (Polychorination biphenyls) ltnv PVc (Polyvinyl Chloride) (22)

4. nnn:ymudrudu 1
aldr I | ; A v @ t

u o R ir 1 R nn n :yT il sJ0{qJ uvllrugtofl R lyut?an0ilo u'l{ln u?[u0{ nu9{Ra1? u uv

u I gt A al bY r dr
ffirilruan:vvrudrudu 1 on teufl ruuur4ri.rrurvrfiolsnrtnvillfivrjrl:n al,nqrfruuolnnr:
d llf t o h I o v A o s Ul I ar:l o q tra & v v I

tnuugy lljmlalu 1il14ila R1:R'l0Fr?tr0T]n]8 l9ru llJQn?5 vr1lillnfl6u8JvlllRlju ilruRilililRu09

d{oydrhi'uiln{unyr{lnrrirI:noir.r 1 r{rrumrfisnosilr,vrfluumri{orilr: rdol:nfiovuud
9 | o o rgr tq I e

n:vorur{r{nu lorsvrruyrirl:nrmrirfi rirh{rJ:vurruogjlunmvtfio{sioqvnrnourfiu 6nvit

novuuyFT{nrira drhi'qruruflren?rilf,vornuavn?rilf,?u{ril nuorntflunr:rdoilrdusiofro

rds.r ludrunr:fnu1n?rildvorquo{il:vtrgrr6' uuoolodrurfirfiruru',otJudr1#qrurudos
ri rsgtr d q o v | . v o - Jqt Y UYr qta .l
rfisrirldiirsfiq.rlunr:rirflsrsruvil:v,ilriu unvnr:drffflfihiqndo.rldrio1#rfisrnliltfrtrfiru

A & q , $ et e a|rn,
mnra:ugfrr ri'{Txn:urnrurdoru rsiu nr:fiwura.rrjdlir drh?rfiorunfrumttdt f,nidrlil

dda rulg I q 9a d
arru r : o fi fi ?n o gi 1 d ri o 1 #r fi o n r: qq rfr uvn.r ra: u g fi o fi drrTq (l )
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lJtUcVl gl?110]n u ufi 1?n gla gililoa

v4lUl
2.2 Rt:O9|:UUilnl:flRU11'0ilUTslYlfl [YlU

rn.u. (rnnlulaEnr:fronrr:srrdlsdurrd) / tz

2.2.r dorun r r{n r :f; nur'lm ulufl oqrYu

fl r,r.s. zs+o rfl ufl dr?rul #u aru frarurn r:dnu 1r triwfi n riu{i s tfl u u ruufislu t n fiu
ja a d gtasa 9 y i - -! ca,-.-.---r-- -- e,
frilnrr:yotrn?lilnnt?tu01nqlilailn{luTtsilu'r:u9rlJvluslu ilac0,{FrR5v'lglll'r9r1{ 6'1 01u?ulJ'rn

rflu u nr ud fi u u ? n^q 1 u rr.r :J fr g rh r n n d t u ru u du 1 d ti 1 u tJ 1 (24)

lv
qqrl{ilrJ1ur0'ilrflu1{0lu1n1:dnu1il1.1{T191 illJUvl 8 no ry{luunl:v,lsilulFlRuR]fl

uolnu"lvrs d.rdrufisrloh?rflunud fiqrur::ru fioodru'nfidsiodau:ail finr:finsrfi4.rdu fi

urfit{fifiun.: fifi?ndfinalilfl{uacr floqfuil:vrusnlnsffrrnr:dnsrrflu a:sdu (zs) lduri

1. :ydrLriourl:vnildnsr rflunr:ri.rrn5uiln?lilngorudrudtsnrs 691o ot:runf

frinru unvafiilqqr

z. :ssiuil:snru fr ns r rfl u n r: dnu r n rnri.rrTu rfiorj{ ? 1{ t r R g ru h?fr6 uu ldrft'nrur

qtu f,nu ru vfi fi .rrJ :v a.rci niudlu q* o ::ru na rtl f uavn? ril f, tu'ttu ofu dr gru l #eiru oo n tfi su

o llI
lrovnlil?tu l9

3. :vsTuriturudnur urittflu z srou do

3.1 tittildnsrooudu rjta.rra?rulfi'flr6uufiolulqalt::u n'lrruf n:rru

fl ril r: fl un y vYn s y si o m n : s fri rl : v n ru dn u r hi'frri o u 6'u n r n a r ru do l R t : n ? t il dl.l 1 o t tn s n r rru

nfnqro.tnu ro I un v d ru u sr 1 r?rfl u n u do"'ttiu du g ru si o o r n : v sTu rJ : v n ru fi nu t

3.2 rir rJil dnu rnouiln ru rjs a.rrairuhi'flri ould'dRU'reriln?rilnrieunv
o A a ! o. v 4 r q v { 4 q 9.4..... I

narruaulo rfr'otilufius1ud1?f :ufrl:dnu190 turuquqnilflRHl l,l:0l14lvlu{v'l0ttRn1:

il:snororfiilfinunfel
I

4. :voTrqorrudnur rflunr:dnur{irj.rr.rfiorrirfi.rnu:vduimnr:ttnvirrdnfu4.r
joqla e o i ^-C-.e-^-^.--^.--^q^.^^-:.^--^.4er,-i

tvto ntiln?lil8n?luulu1ru lrnyluu?Ttqtevrlvlrl{il1nilu frn:rruarrur:o1unr:?tn:tvriTftt fr

ovrirhJ{nr:fisrur unvrL,nrfin?msrnr:1uri 1 l#arrur:o?fuo.tetoilnrrruslolnr:vrttta:rugfi0

nayd{nilunudru'rt0dr;rf,.rnru1rJ{fi ovrr.rdn".rrJ:ra.rril6'
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z.z.z il.w n r:ffnn r :fi nurlufl oqrYu

nrnnr:dnur fl rgr.rrnr:f,onr:dnurluil:vrranlmufl otrriu aru:oaqilrfl urJ:yrdu

iltyur (26) rT.rfi

l. ilqrrornudn4or:

rfrnqn:nr:dnurfil#luilnqriu do rvd'ufrurl:ynildnur 1#nfinqo:rJ:voru

dnut fl.a. zszt (n:iurJiurJE.r r{.d.2s33) rvsiudurirflilfinsrnoud'u l#ufrnqn:rirurufinur

noufru vt.Fr.zs2r (nriurJi:LrJq.: fl.fl.25331 uav:roTu#uriruildnsroouilnru ldufinqn:

firuildnursrouilaru n.pt.2s24(n:iurJiurJq{ il.d.2s33) ornnr:il:vrfiumdnqor:uo.rR:svrr?ir

dnudnr: (2s) nuir ,finlfiti',nuorlundnqq:'lilaoende{rYuanrflrs:ugfiouardlnrufi

nJduuuiln{odrs:eprr$e 'hiauornarudornr:slo.rfisnrudfiflrgnrfi:Ldou ,ioludlu,,u{n?ril

vYuariu narilsiordoo ur'rudlduu uavn?rilurn.irs rdonrluud'nqor:ftrrnar:vd,f,rrflusio

nr:r:^uufTnnou'rnn tdu slrqn:rrufvrr.rdrunr:'il'nnr: nrursir{il:yrua Insrnury?vrnrur
q s s d a J J - Acy dt v r
o{nqu rTn lu lnunoilT'l?t9r0iltnufl1:flut1lf, u0Rolnuuanqn:T l,[' tljul.rnnqnrfl?unnl{t

ru rn n irmfrn qe t o ril n ? rildoq n r: sJo t#o r fi u

rnr:ffnur

ornnr:dnuruu'ir nrsuau n r: nfifl n gfrr hifi rJrvfivrfi ntrrvirfi na: mfrnqn:
I

roraorriunr:arfinngri:ulnqj rfiunrnrqufirurnne'r:Jfrrifi 6nri'.rngrJ:v,firnr:fiuurldruur.r
9r9t-6r',:ASdrunrrruf n?rilrnilr:nnnTryrnr:unvnr:riruronnerrufaorrirnr rfiosrrnngrrnlonralu

nr:fiwursrurorodruflu:vuuuavsiorlio.r uuoo',odug6nunrsvirufirosrnfidlil6sioiryrfiyl
- A ut, Gr du d t gl i r 4r d cr @ a arn; outuo{u'10'lRt'lu t9ru0.t01svtnail09tt]mnouzul.t9t'l il91R1:vit'luxJillfltuotvluuRlJ?ulu$l

Aaedad,-.ln94AetaJo
0u df 01R{1u?0CIc,0{ q'illf, fiuflq9uo (27) ladnullro{ rjiul4lRlrflou?vr0]g]flgrr :yetlj
!, - 4 I s d tq
durirsrudnurqougiu srlrJrru? d?t'lvt. rorngl:rr?uurrugd lur.uqnr:dnH1 tz nrdr ngfr

aoufi fi n r : v o'r u u', o nio, r u do il u n v {'r u du 1 o v d r}i'n g flao u 
nl 

il fi rr a rfi nu lf o.r fi o v ro u'l d

odx16rufi unvfi ronnfi'dl*i6riu n'rraousla el

3. flqurnrnn:vil?unr:Fuufn:flou
I

n g rir u 1 u qj r v ao u Ifl udn frr n g rfl u gu rln n t tflu n r : u : : I r er ln 0 r v ao u uio u r

orilfif.rdoilrndrnr:l#frriuuflnrJfrrTsr^oF{ nr:aouovhi'rinrisuviot,f rrdonrrurnndr nr:?ln
q qrq d yu a o a i r dr 3 - A s s .r6t v
tfiuRt:uuaoflnq ?tn:'lv?iluo?r10u1{ruu:vljU u0nfllRunas{ul9rflottavtmn ru lnsJ tuRl:091

nr:ri fl u nr:ryou 0 lR e.rn{ruifiucros nTgfind f,uvrfnn (zg) lddnu rrio.rfl rgulfi ur flr nr:t#
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rinrfi srivr urfr u :.r u rin urfi uru n=on

o a d a ! - 4 ,--- -ndn qor:ivr uffi tdof :veT:JfurTt sruHnu lno u du

unnuidEqil n : oiil : s n o u R1: do u ltnvfl n rJ fr ri6

risu

rn.u. (rvrnlulainrtn'qRrr:suudltdtl[1ld) / l9

uu'ir lun:vurunr:tEuunr:aoungf,ttlel

ilavs,lorrnnuilri{do loRdltil5vnoilRl:

01nfliUil1n1:ffqnr:dnsrlu:J:yrnalvrsd'{nrirr{r.rdu f,rilt:anrita'lddrnr:

f,nnr:dnsruosil:yrma'1ilufi{il:yeuflqnrludruoir.r 1 'ldrrri drunfinqort rqudldonrlu

ud'nqor:hicosrnd'orrTufln1y,ud:ugfiouavfiinrudnJdsuu:Jalodrtrasrt$t 6nd.rrrfunrlu

nfin qor: ft 'hi rfi s { il o ei o n r: rS ou fTn n l u o u rn n fl tg u ro r n n g un v q n n a l R svt t { n t t fi nu m'o 
old

dlfluflqurdd'rrTrgtJwo'',rndo rfiorornnglufloqriutrprlontalunr:rnolurqutolotirltflu

:yuurrnssiorfio.r rflrl#n?rilf,1ilrro1rx?vrnrrunvnr:rirsnoonrrrufto.togutd''uo ttnvng

d oluta,
ut{nutitoonsni'lilsrqo?mfiungrn:ry:ruld$ir ueinltv{tururntn*otfislrYuTtrfirrydu uoR0lR

dd1uorru.unrrrisunl:f,ou ngdodrngrflugudnnxlunr:rirsmoornarrufl ttlunr:u::sru

hi'rinrEsuvior,f,rrurnndrnr:fln1#rinrEuuffinn^erunvitn:tv#tfror'rrodr.rrflutvuu unvdofi

eirulu nr:riuu Rr:dou f,{trottnauo gj

z.z.r nt:ilfigrJvntnrrfinur

ornanmfltymrdru nr:fi nurd'{d nrirerurt tdr n:vm:xdns rfi nr:6.: 1dfi n r: riruust

ruurmtlu n r:ufl'lrfl rgu r Tpr ul ffi n r:rJ fr grh r.r n r: fi nu r duj.r nlu l u n r:fiol u rqat R lt t fl o{

fr60u1#fiqrnruuarurfisd finarruf n?1ild1lr1:o finarrufio?Fru a9r.rr::r{ ftqnrt::ru

o?sr::ru fifrnsnrnluRlrrTeJruleruro.r'hJqfd.rnuuri{nr:tit uf uu+f,ugru'uo.tisrurr:illilu

un u fl 'llJ rr n ri r :.r n u o qj l u f,i n ru Tn n I do d r.r rfl u qzu o n o n oil u R :v du n r:dns,,fudu glr r uu

, o qr d , ' y4---,-9r,-.-.--tg-.^r-- '
r1:vuluu rilq{uuou1{#ou tz il 6nrirhi'finr:frnrurrJiu:Jql nJdouttilaln:vurunr:6su

nr:aouhi'finerudoruIu{siordor d.ruurvn.rlunr:rJflgrJvnlnr:dnurzue.rlvrufloEriu ttri.t

rflu s rturnr.r (z+) fro

1. nr:rJflgrlnr:u?ur:ttnvnr:ffqnr: tflunrvlrunr:rista?ruariuaqu drueu

n?rildyel?R1#nr:rilfrununr:dnurludrusin 1 u::qiorqrJ:vaqr{uo'lnr:o'onr:dnurodr.t

firJ:vfivrfnru fru?nr:nr:dnurdo.rfiorur:vrrnltil?fi1:ttav.d'srnr:hi'fttoRrltu do{n:vtrfl

drurorjfio.rfiulprsrrduanrufinurrfluud'n nnoooul#:1nnn Eilsu fici:udaruunsf,ufioro:t

lunr:f,-nnr:dnsr Copyright by Mahidol University
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z. nr:rlfigrJnguauqnntR;nxnr:finsr il:vnotdeunr:rlfrgrJn:vuaunr:fifisl

ng nr:riurirururn:gruinfinng unvnr:rffoturngunv:{nnrn:odr{siotiio.r 1#fiqor ntilst'ltJ
j v dr a d ! s -.----o--o-...^^.-t- -.--.q-e!-.-----.ds---9---i-.e-

riletrglufit?f rJlydruri'iln1:rflu?urfrvrfuq.r lounr:rirfruttnsrJ:varuh{aorriufrilurlrfrfidsl

ruarfiorurng nruror:d ,rufruqou',n:r1{nrtfinur1fi'finarrun$0ru fin'lrrut{rutt{r1unr:tq6uil

q n n r n : 1 n ri r I a v n 1 : frfl u r :tr n n r n : il : s'i r o d r t si o tuao.l

3. nr:rJfigrJn:vuau nr:risufl 6o nr:rJiunJfi sun'nn'q nr:finu rh?rfl u nr:finur

ii6 fiq*o'rlrnldruror:gru arilr:nllfiquudfiq*o'ru uavrflunl:dnsrfiaoondoltmrurven

riuanrunr:nidnJ?isruurJa.rhJ{qnlnnriionl rTalodrd'tgzuo.rnr:rJfrgrlursnr:finulnooR'lt

:JflgrJn:ruaunurisuf dtrflunr::JiunJduunr:f,on:vleunr:tiuufl#rflun:ru?uRlt

riuufdri.rra?ru1#frriuu erilr:nfrsilurenrJr:nJyrfiuav16rufrnunr{ ttnvh?tflunr:r€su"$pdr.r
rAda

9r0tlto'{nn0ns?91

4. nr::J:vfr'uqru nrn nr:finu r tfl u n:vlru nr:uio fi o n:rrudsirrfiu nr:rfioa9rt

nrl.rrTulonlddr anrudRsr0ydlill:a6'srnt:dnutnldsrrililrn:gtu IosrinrEsuu$ofrdrr$onr:

dnsroyfinarruf nnrualillrounvrltuf,nuilvdx 1 orrrutflrililrt uo{Rt:finnt:dnurttnvtflufr

uoiliilcJa{dtnil

5. nr:rJflgrJnd'nqo: r'rd'nqor:rl:vnoud:sufrnqot:irltnudrruffu ri:uvd.r

d ruuoorndaunarr unsfidaudanrudnurdrrurY:ni'o.l6urfluflrirmuerl#aoprndo.rfiu

ro:ugfir drnru iwur:rildosfiu rraydilo{n?rrudotnrr narruaulotolnriuu 1#Ionraaoru

dnurf,n{rufinqor: ,dun'r fion::ru dod'ruquto.rrurn8.rvJu Ieurirunnr{n?ilqillnv{tv

ilrsr:gr1rrunnr:r5uuf

2.3 nr:finurcltudqresrdorulu:vuunrtf; nur

2.3.r mffnnr:dluanfro u fi ns r

ornnr:rdtin$'olurta:ugfiottnvf,inrufinirurur rirulr,rqjrflunr:tvl^rurunnfi'q drlf
rfiqnr:usruoirnrumugfiorurnn'ir nr:orlfnfvrinsrn:t::runfitrnvfi.rtr:ndoru d.rfiorilxJrfi

6o ilqmrnarrurdoruh:il01RdR'rv{urodoru drh?rfiorflgndruilnfisrluril otntf, 6u qnq

dsfiamn:yvruInufl:,rsioruqurilud'rnu n{or'turrounvnndoru ttnnr:6sn$o.rhlfinr:fl0{riu
s)q A I Ao & I 4uec----t-..-.-..A- d-..--2)- .-.-a 'ignvgflilqurdsrrafl doilfr rnerilul nrlru l n n ot lgril n1:il5vqill:0{ f,.lll?on0il10{xJqH U m nE{

asrodnTaru rJ:ymnairm drlrrqruldaqrlir fi.rurqdoildn"'trflurnfutffodrrityfiovrirutrfr'

ilqralrnv:JiurJq.rqrunrflfi{rrrodoillu:yuvun'ldodr.:rniilollllnv0'l? 1 (2g)
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frsrfu filuaprdoildnsr ?tiltsfi{ R:vu?uRltdnurfirriunr:1ri'naruflvrr{dtufit

rurqdoilodrsrflu:vuu unyrfluuiluuruulunr:frruurfrnuv frauno' ttav:J:veunt:ni dtl#

rfiprnarrufisr:auuoqlunr:fisrrflu rirrflu unvuflflqutrflu rionrtrud'rufruf:vradr.rruqud ioru

r : : ru un v fi t u a pr d'o ru tfi o n.r l{d.r q ru n ril fi I t tr q fro uii 6 (g o)

2.3.2 rdonrdtufis urndo rulunfin gor:u'rsl fi ns rno usYu rXnrffnnt zszt

lorYurl Yurl q{ il.n.2s33)

qorirnrururo.rnfrnqorrriruildnsrqoudu do rflunr:dnu',ti4ottfl6,tuufrotutqo.t

nrnfi?qunynr:dnsrsio hi'arrur:orduo,,rrr',ufiosrir:J:vlurrih?fi'udtnil o'lttuvtutilttav

ilr.?rdsJo{srulugruvrfluunrffo'rdd nlil:vuuR'r:ilnn:osttulrJ:vvrfirJln$o'ufiil:vililr

nu-rr?drflurJ:vr;v lorul#{riuufin'rrrufunvfrnuvtfiu{ilodovrdon unvdofiuloil:vnol

frrururfiu rirqrud'rrufr'rfriiunlrf' fififrulunr:rJi:LrJq.r.rru ourotttnsf,tnru tairuaflxourfiuqn

suunvn:o{fi?qIourirfi'rfr.r:J:v Iurrisiod{nil (r t)

In:{e$r{slowr d'nqor:rir uil dnu ro o u slu uo t n : riTvt n r: n : vu :a t fi ns rfr n r:'16'

flouujsnejru?srsitt 1 oontflu s nrjrufio

t; nrjruirrnrutolru

z) nriu5vriilorsranf-ntfr oaraqf

t; nrjruirrdsnildnsr

+; nriruirrvTnrurqnfinnru

s1 nriru?rrnr:nuuasorfrrlt

ornnr:dnur uududtr',"',od''tufilttrprdoru'16'qnaoouvr:nogilu:ruirrsir{ 1

Ioursl,{ry1un{ruirtivrursrcnfirnvf,{nildnut ovuXul6'a'r1oil:valr{nt:t€sutdoflmtt

d'rufi.ruaqdorulumfrn4o:rirflildnsrnoudu 6or{rloanrvlttnvnr:til6uurtiln{ilo.rfr.rnru1u

qilffu fiuJ'rrnuruoulr?nr{nr:fiwurqruru qfiln1unr:rJq^rifiounrililTUlmttnvnrirfilu

g ru r aru rfi nfi 6 r o..r gru ru n n o o 0 u o q fn dr r n v ra?ru air.r fi .r t tr qdo il f, 'tfl u't fi n rJ v inr u t : : rufi

rdur{o.rrYuqusuuo{sru (:z) d.rululd'jrrfinqn:16'rj.rrfiunt:a$rtnlrun:vmrln nr:firfru

d:rulunr:orlind unvnr:fi rirudallunttfrslurfisurnfloiltotrur4u 6
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A o d q r a c? 4 g,-&.-y-.-.-.4------- ^.9-rfrofrnrrurrfronrlunrjru?nd.rnrufrnul svdufutittrilfinsrooudu uudr 1rrfr

rfiur{o{riufi{u?ndoilIasor{ 6oefi aost firuendorudnsr rTu aosg :J:vsrn:riufitrtt"dun

dordonrls,urruruoniodo.rrlsaur rvnritafirnarrufrdosd'utfiurfi'unrrrudrufru#:vm'ir.t

rl:yryrn:unvfiunprdoru fltgutl:vrrn:unvfituaodoru nr:?tn:rvdaltnqdtiulti"fioilqnr

unyflnR:vvruzuorflqmriirfirul8u enoo0uRr:tduouu?nxlunr::lolfiuttnrttflnlsJflqnrfit

rrrndoru ruaorornqrilnd'nqrr:riluildnurnoudu:v:1'lr ?ryr aost ttnv d053 rflurfis{irr
v@A 3 rq r S d A el e-q--- -.9-t

ris ri:J rn^o n t^u o gj rYu t t oi a v l : l ti s u o s tdo n tfl n a o u i rr l sr t t n v : v du fu l n

ornnr:dnur vrudr :ruim aosg luri:uuvrfi tz finr:nrirrd.rrJ:vrduilqmrur.t

duruafisnrnu0yrfiu{rdos6'u 6'rrfuffir'u6{'ldaoeuvr:nrdon',,Jrrtduflr{dructt v rfirurfiru
t

r{rlrJ IErsfirdourduasr.rdqnr:rdorulsrnmrufrrufruf,:rrndr.rilqn',rurqu"rfifisioAltrael

6'0ru

2.3.3 um u rnnr glun t :ffor n r :tiiu un r :ao udr uds uao do ru

nrfronr:r€uunr:aou?nfi':tnodoilfinsrluT:.rFsutfu ngtfl ur;nnnruoofi fi

uuurvrdrrTtg lunr:f,qnr:riuunr:aour'fiiohi'rinr?sutfisrnarrufl narrurr?r1ofiqn6'o.r t.uniofi

u q rr^ n : : ru du u'.1 rl : v as ril u n t : d t q I fn s r fi r t tr sr do ru d'.r riu n g do.r rfl u frfi n r rru f fi n e tru

n1il15n uayfifinsvlunr:druvronnarruft#uririntisu naoqnutflu{ror1o1dluR1:ttd?{?11

rvrnfinlnrj 1 urJilrJqrsluaunr:riuilnr:dou (33) usinrnnr:finuruudr nr:tEsunr:aou

imvrrrdrufitursrdoruro.rn gf,,rrJ:raufiifl tynrdru sir{ r ldud ilrymrnrnnrril'hiil$0illu

dru nr:aouxo{nA nrirr6ong f,.rtronarr.lfdug',u"',0fi,,,ro6'oruo girurR gnoe0u'urofrnu v

rl:vaunr:ninr:eou?rrflr.:fi{urq6'0il d.rngrirulnqjf,.rdnfiorrTunr:aoufnul#ngrflugud

nar.r drhi'rTn 16 fl u ldueifinu vnnru,fi rlu rie ufi n grfl u {fl uu ufu ur uo R 0 t Rdn g f,.r trertrn nu

donr:ri uu nr:aouludtufi.ru'lndoru (z)

ornanrvrflqurnrrr1runr:ffnnr:rEuunr:cou?rytunfirtt:ndorusTtnrite ttu?vl'l{

i o eq a ra | - , --4.^^-- 6t-.---itf- 4 --.--.4- -- -4----
fiu{r luflrsunrqurn'o nr::Jflg:Jr;nnrR:1r'r.rR15dnur lunrr?6'uut4ilrfln{ ng ry{ngovdo.rld

v v q et dt etAa J ,t ---.-.- a ^-e4q-.^---li-v.5i^--.q^..:!--<- -e1,4-,-.iunr:dorurlfrllufffrilr4{n?lil8 n?lrufllil1r0 ilAUillrnun?r luR1:ilaila?€rlsrllluefll:uu

rflugudnar.0 (Leamer-center) eoorroungrvdolldiunr:rffsrurh?fiqnrr::ru finrrrudtu*R ttnv

fifin?qqrnrzuosnrrrutflung
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2.4 uuafisrrdsaffuuvrt€suftJ:un:ilnoilfi :rnodrdon r:r€uufo1ruoruros

2.4.1 qonr:r€uufrriauoruros

2.4.t.1 n?'ltJl4ulUt o{qenr16 uufda unuro.r

Duan (34)'ldnrire'ir qqn156uuflifluilinutn:drniunr:r6uuflrflu:ru
q rl A a q -_--4^-__-._^4-i^.q^.^.^.-.5 .A-,^,^x-^"1-",^^",, 4

qnnauuu ruilvu:uiluvnlrflluml{nr:finsrilrniitduluzunrvd rfluqotiaqrJrvnolnrits0u

dsnvrieul#ffr?0u16'r::qnraf,ruqvrf;'orrru{orqrJ:va.rr{ qnnl:6uu0sfrosttqneir{01Rtluuflo{

nlsdoudu 1 6o rflnlonrah?flrisunldrirtu^uRr:t60ufl'lilerlun?'lilfltiltt0ttnvef;nr:tiuu

s1o{sruroir d.raoornd'o.:ri:r n5o{n1q0d oqariorrf (ls) 161#n?tililil1uflotqnnr:r6uufdru

$ruro{r 6ognro.r}J:un:rudorJ:yarufifinr:rirtor?6n1:f,gruuutJrl#1unr:rj'.t,ouu,dun',

ruavffnfion::ilnr:6su rdol#frriuulddnurda00ulo{ sniln?lildtilltilettildnttnt:tiuu

runvg:Jsilunr:r6ouro.rffriuuueinynu ,uoo,od q:riur{ flururnru (ge) ldnrilldr qornr:

r€uufdruoruru.rrflufisdrfirduluuu?n?lilfrnsrot:vulnr:dnurttatulmridtiundr nr:dnsr

siordo{ qernr:riuud'.rnrirefi6orisnsir{ 1 riumarsdo lunrurdtnqu rdu Insfiuctional

packages frfo S"f Instuctional Packages ttio Learning Packages ur.rfir6un Pack ufo
J a . ..-!q-.---^.^^^.^^.sj..^?^:^ ^"-. d

packages Ut{n:{l:r,R lndividualized Leaming Packages ttsilunatiluilrgfif rfro?.f fiilltjfi{ qFl

ro.rqrJn:ni,il'ru?u r duuiuulnn'ir r du drltt ,iiutrrufiuttdaovldrfluris.rlntfoliludltfiu.r

rfo.rrdtre unvqrJn:ailuuoinvqnnvdrrf o;rllorud'rrol 6'rnoulu?ryrt6flefiu qoroiol:Jovoio

rfror fi'u qnu: ntE swrilxi rdl fiu hJ

0 1 R n? rxr?r ru r uo'.r n ri rr flrr du Rr ru r: n n ri r a Tor u aq rJ 1 ddr qo n r: ti o u de o or u

ro{ ililrud{ qnro.rIil:un:rudo:J:varudruiunr:riuufrflu:roqnnnfifiRlt5?lJ:?u,tfur'''

fion::ru qrJnIniuartoncr:nr:tiuunr:aou1{il9oru6'afl?^6nr:ffn:vIu rflunr:dnurdrsqu

ro{ o'ril n? ril dru t:n t tav?f; n ut? uu t o t flr€ uu t tsinsnu

z.4.r.z gilttuuvolqo nr:r? uufd'r unuto{

#uu.tfi u:mruatd QI nrira'ir nr:r€uufdaunutortttnqnnr:t6uu fi

dnuuyrnurydsus,neir.r'hJornnr:rSdunr:eouTe,utitltJ til:rsnr:drumoonarru$rnsil:veu

nr:nfoir.r 1 ornffaoul:.1f,.:{riuuovorfiudoilrvrnvroir.rl rfi'riuuhi,lril{ruri.rr?uulur?o.r

16nurilfrouriunr:finur1u:yrufir'lrJ uoiffr6uunvrEuudrufluto.rogjfirirumfofidr.rrulsru

orfigdonr:aouil:rrnuoirt 1 sT'rrfudoo'.rriurflurirhdrd'qzuolnr:tiuuf6'aoorurot In:l

air.rdonr:Goufdauoruros fi g uuu 6'sd
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r. nr:lddefisfiruv{rfl udonfin ?rilrero4.r nr:lddofi.rvr^rud1ug:Jto.r

ro nfl : rJ r y 
r n n uu rJ li u u lil : u n : ru d.r rJ r v n o u da u tdo m rt tn v ul u?l n fior :J qrifirfl u do n frn 1 u

nrrdluroonarilfl:JqiflGuu unyl#dodu 1 rfludora?ru rdu dolasrfinri (rvrrhfiu.r i6ri'qd

nrvrsuof uriula alaoi ivrqn:sorsrflsr ivrqlvr:ri'sri) Ir,ufludu 1 rmrildorntfittJutlutdu

,ndorurrql{1udofi.rfirud rfiurflunrla?ruhl'frriuuldrs?rlordoilrfidnstorndofi.rfirur{1d
.rA J
9lu{sJu

z. nr:lddo?uqn:rnrurfruurnvinqlu:frsrirfludoufin ililrsd{ nr:l#
io ai
do?rqRiy0lrrrflrr.rilfoivrqlvr:frcrfniod.r?vrqn:rororflotttnvimqlm:ri'arirfludona'nlu

nlrdluvroordourar:yunyilrydunr:oirjnrirurfll?rruru uavl#dora?ruil:vtnmoix 1 rsiu do

fi.:firud dolasrfiaf 0vrrjrfiflr ifiri'sri nrilsuflf ur,iula alndl uasdolvr:nilu1nil lprsflo

a .i .. j
rf,:rJlilaril{ryilrilovrldoondo.rriudofldn unysrriaul#ffr6uursirlordoilrludondn'ld60.rdu

:. nr:l#flonoilfilflofrfludovfin uoR{nRnltdqdutf.r z uuudrnrira

{r.rduudefi.rfinr:6srdonoilfi'arsrofifludondn n{odt*t''tuorufiaroofrflurvrnluTaddfiu"

r rul u nr: si lfiuuuqndrulourqfl tvdtu nt:fi nru r norufirtnofovt{rufr lulrmludtu nt:

u?ur:Tnnr: ttavu?nr:

o'ro du m'rul.* 6'u arru r: n aq il 1 d'd r qor n r: ri uu fda u or u to t tfl u qn I:J : t t n : n

dorj:sarudriliunr:riuufrflu:rurlnnn Iouorf,s?inr:o'et:vuu (system Approach) ffriuu

e rrur:nrisuuld'nrilnarilfl'nJr:flrJo{erutoir d.rqnnr:6uufd'runuro{Ioufra'hJovfio.rri

il:vnorunvdrdrLliusroulunr:findrdrufiourYumfolnd'r6s'rn'u rfrugrJulltotqetnr:tiuu

fdaunuroroyunnei'l.r0rngiluurnr:t6sunrraoutqur''?lil tvlrrvdolorfrudorflufi'rlodrritg

lunr:riuuf

2.4.2 unrie,ulil:un:il

nr:f,erdrd'uRrrlilduordun'rnuuqrnr:rSoufdru$ilto{ 'fllflud'o.r1dufinnr:qlo.t

uvrrisuIrJ:un:rudaulunr:drrauotdourodr'rrfluiirdudsiotfiol sis:ronv16snsiolild

z.4.z.r n?rilr,nJturJo.luvui uuI:Jrttn:n

r:Jio.r q rlvr (: s) o fi u rsdr rvrr6 su Iil :u n:rutfl uii rsTurJ:vau n r: nifr fisrr r.r

1{r,fiioqi:srirflr6ouhJ{nrrrudrr$o Tsruorfruildnnrrrudrufrufsro{Aqrflrri'uRttcruo{sro1r

uvrr6 uuTil :,, o, udu',0 osil r1 ufrnu il rdl #n'u,ufoq dr saou (Teachine Machine) mf o o torfl u
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grJTrri.rdo (programmed Textbook) ff16,, d.r{riuuovdo.reirurirfrid:vq'liluuvrriuutrnv

rlfr:ifin1rhJfiur,iu nnonoillfifiRululn?rilfiido.rnr:lddauquto.t #sswi r'ttuil?{d (39)

16'1finrrur,ril'ruq,o{urr€suIil:un:u drtflunr:auudfio'.lrr'*hhun:runl{riasYrfirdovhi'fr

risufiTonrariuufdaonuto{ d?unl:nlfio:J:vnoufion::ruodrln:vdun:vtns u:rtt{ofiru

fiuvir.rfi finrrruqfilolunarrudrr$ounvldlndn:atyfinvrlouorildr6'ilqiu unvfln'l:Jfir.rvrfir

oliln?lilfllil1:o n?'lrJeulo rrnsn?rilf,vpr?Rl,osttsinvnu uuoolod Schram (+o) nrirrdt

uvrrtsulil:un:ru'ir rfluuvrFsudrr$ogrJdfidnuorvndtsrTuuntisudt#oqile'silnfiusirdomr

nrulu'ldiunr:uqndoounyf,qdrd:Jorn.irslrJr,rrutnfiavdoo dr1fiffrisuarrur:otiuufl16'

urrfilduu,jrqsiorfio{ rdunrluuvrriuulil:un:ruovQnttritoontflurarirsrfin 1 Gnit) r'rfofi

drssrurorlrJflrildrduriuunvnrilrilruyrirddrfiuql{luuuutEuu nuludqofrriuuovtfiel

nrrru fun vuqo n : : rudtruu ri uu ri rmu n'l{

2.4.2.2 dns ot vsto.lumti sulilrtt n:ru

rLvrrisuTrJ:un:rutfl u:yUURlttf,uouiltiUuodNfi :ytfi tlu ovrirtauotdo

risn'irn:ou (Frame) ornrfud.rfirrrdourluusinvn:or1#frnnrutfioruTsrriuorilnalillt4tJtuf,tt

(4r) frr6ouorriou 1 ,6uurdurrhJfinv,#unrrurird:ruvrr6uu ttnsfinrtii'lrtufioiitSsuairurut

ldsrnosrranr (40) flriuuerrur:16oufuiourluuvrriuuftJ:un:ru'lddasnulo{ s,rrurdonrfild
s d !t9 4l !, 9o
0nrsr:uru r? onnrqr:uunydo.rtrcpr.tRrtsrouf,uo.:sior{rnrillurtsinvnroil rfio1#rfisrnatu{r

lolurdoyrodr.rsiorfio{ (+r) uuno'rnd6r;oufiIonrarJ:stfiurunnr:tiuucrotstutollouqorn

flns,o{R1:sruuauuudasdounfiuogjraruo do^utuoo'ttsroLJf,uo{ortttaprtludnsilv{orrflr

of;ururfirurfiru miofinr:ra?ruu:'rh?rimulo unvlv?rird.rlofrrisulunr:riuueio (:g) tlvttitlu

T:J:un:ruoyfluo{n?rilunnofrrorqnnnldd dt{rBuunrrur:nriuufrrfour'ld#ruiet$aqril

n?1ildtrJ1:flGlJo{CIuro{ unsd'uJt:notriuudlsrfild'hi'nrfi'srdrdotrflu#ost50u (+z)

0'rRn?rilililrsttavfrnuilsuvrrtuuIil:trn:rufinrirarur arrur:oaqrJ'lddr

uvrr?uuIil:un:rurflurvrriuufiu::qrduura.rlun:ounrildroTusroudoilr Iosrdor'rtovqn6'n

lri.uflunriaudou 1 f,or?u.rrfluiir6'rodrrunrsnilorn{rsul:Jilrurn nlulv?fr6outfiernr:tEtlu

flfinrrloeorru,iuruu unvfrrJfln?urfr'urdomrfiH^uuenootratlu6'nuuvnr:tgrttnvRtistou

duo{ d.rfrri ouovldn:ruruafiufi 'irn r:sroucruo{qJo{eruqnufo fi n nrnfi rn n u'l{luilvrrEuu

mrnfiofi arrur:nufinlrnerrurcirlofio'16'r{ufi dr1#frriuuil:varnndlf olunr:tiuutfl u:vuv 1

ilvrriuuTil:un:rutfluuvtriuudflriuuerilr:nfinsr'ld6'auourot IoofrrEuuovfi6a:v1unr:Copyright by Mahidol University
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rEsuzuorsrurosluslrunnrdnyrEuu auluddotouneuumt€uu ttnvf,tttt:nriuu'ldq'lilrt?lil

f, ril'rt o qJ o {t t oin v q n na

2.4.2.3 il:vtnnunt?ouTil:ttn:il

uvrriuulil:gR:rldlrulrnuritoontfl u z il:vtnn Iqudnilfiniliutyrlu nr:

a$r.r (+s) do

t. uvrriuuhl:un:rurfittduuiott:tutduq:{ (Linear Programming) nfo

(consfrucred Response program) rfluuvrriuu$o{dfiiltuof rLvrriuufilirl#frr6uu16'risuufo

n:ylirnr:flo:Jduo.rr?rnoouriuvlnnu ttnydo{dnur4n 1 R:ott (Frame) to.tuutSsutmffourYu

lil:un:ruovgnfrorEu.rl{srrrudrd'u rftol#ffr€uufi'rrhJrfluciustoutrn.irunlililrurnou0lrull

risu uvrrisuhl:uRrrJro.rdfiuruofftdugruoqjuunr:atrtou'lzuttlun:vri'l (operant

conditionine) Iprufinr:finrdonrfiosl#risuriiolfi'frriouoolqn Tosdonr:orouto.rfrrEsutflu

nr:n:ydt (operang uasdrtqautflutt:.rta?ru (Reinforcement) d.rriuuvrriuu:J:rrnvrdfrriuu

oydorfisrnrr{rnouror (consructed Response) Inuagr{durfiol#frr€ouruuqoulodqt

z. uvrr$ uuftJ : t t n :ru t t111l dt'u'l (Branching Programmed) frfi rfl u du n: rru fi or

fio uofrrruu n:raqof (Norman crowder) rtrnludt nr:ovsiaul#nr:r?uufvotfrr?uufr'rr

r,rfir}Jrfu lqunr:frnnerruflr?rfluhlfinvdufifinsruvrflu Larger steps filrirflil Small Steps

sisniusro{afiuruof lvrrSuuIil:uRsrJulJlJdrsJrrfluuiltiurdu't,durrtflun:ou 1 rqiutdsr

rirlvrrisuhl:rrn:urulrdufl:.r usiovfin:oudou 1 ttqnooRttt0tnntouilfrntflun:olartr

frr?ouvlnnuhi'f,lfludor6uuqn:or arrur:nuhn:ouumtisu1prfi1dnrrun:rruau1o rLnrEsu
I

TrJ:un:ruuuudrsnfi' ovriaul#frriuuf,1ru150r?uufl:runv16untteinrdu0ouldrfluodxd usi

nuaftsriou{rrurnndrrilrJu:R n1:f,91{ilvrr?ur,,uudfii6nr:ttflnarur'ldilnr0d'nsrusd'au

- -&
RU ot{u

Z.l RlltstRdtt1uUll Remidial Loops fid'nufuvrflurialttsrnArs1rttda

o yr n n fru ru r rj n : o u du rfi il u dr6.r ri su n : o u sio'1 il,f, ru r u drzu rl u rir s o v fi d't u si z alu r du lil
Z.Z nt1rflndlulltllu Secondary Tracks fifinunrviifrriuuoyl6uulu

n:oudufi r udaoorr{rnrru flrrirufiarrur:nhj6sulun:oudufi z 16'rnu usidrqoufintvdo.t

ury'hjr6suluarsJrfr r riou dreirufildl:Jr?uulun:ol6ud z usitirfr{ooufipr6nfide'ur:vnlrj

riuun:o:rdln',d z 1#r.iru rieu ri sulufins* tdltl,iu u dt 0u 01r
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2.3 Rt:unRrylsnttilil Gate Frame rflunr:ttqnelrlr{1iln:oufiu1u

ilnru dl n : o u rruao uhl o n:o u6ru duuda unydlfi eriltyur\rifl til'l: CItE uil sielilld fi 'f, 
rrfl u dot

oouilfr{nfrurur6uulun:oilfi I 6ougumroo tdotairunnrufiirflu+f,ugrurirrdudrios r lrj

0u0u

2.43 noilfi?modd?udou

qor n r: r5 u u fda ufl u lo,{ do.r o rfitldo 1 u n r : d rtau u,du n',ll u u I n 6 s u n o il fi r tn o f
rfludorJ:srnrnd.,dalur:nrildor,rruvrriuufildo'prrniuruodxtflurvuururriun'ntfil'l{ uda

6.rrilauo rdou ruyr ri uu hi'u ri ffr6 uu 16'r€ ouf dt n r: ri rnoilfi a tqo fil rrfl u don fin l u n t:dl

rduolrmti tlu fi uilti un f,ulsr sria lrjir n o ilfia rqo fd? ufl ou

2.4.3.1 n?lilfi tt'luEto{noilfiatqofiir uaou

cAI (Computer Assisted Inskuction) rfllufruviro-rufirnofiflill#luauig

oru?nr uayfisruldlurJ:yrmnolvruluiloEriu urJn'ir nerufi'arnofqi?uflou d'rmuud': nr:dr
A I qgdt ' t^-.--y^.^^^^ .-+-.--!-.-.^4 a

no ily,t ?tsto : ru r r ryrr u do nr:eouTn ufl :l InuorfruntlildltJt:01,otnoilfratnoidrtfiourTgr

unvrirsiuifinr:aoudrsriuill{etir{rflu:yurlrntiuffnrfitTi ttdetauotfluuvttitruilfottl:#ln

rlqiliouuuiladoil l#urifiriuuldriuuf (++) unvrflnlonrah?{6su1d'finrrldoo:rdurdo

nlun,6uurfu1d6'rflnuro{teniln?1ilf,trur:ntorfrt6uurtdnvnu (4s) nno{ vTus? (+e) f,'r'ld

nriradr I:hun:runr:r€sudrirrauosl:unoilfiatqofovttslneirlornuvrr€uuTrJ:rtn:ruufouvt

rEuudrr$ogrJ nariluqnsir.rogjfrnrrruarrur:olunr:drtauofinn::runr:tiuuludnsatvuo{R15
d f6s v r t ,ta @ .d-.-. -4--^-.S^.-^i^:^vl.{4^J^^ J .-
rurJqfluT{ur:vurrrryrEuuf,uurrTrlu d{noilfiarflofi4rlddndrurn mrurflnerrufllill:oltnv

rl : v fi vr fi n r u 1 u n r : d lou u,du n',nr rru f ,rju u o'to u u ilfi r too fatru r: n ri rtau o rdo r'r r ai ru
r g! A JAoo.

il:varilnr drUnrflfrl r{.rfrildrtnvslrefir nlillntloil lil?nRsilvtlouultlsu 14:0Rl}IlnnOu

ulv:flrilr::1vrd 
6nvi.rnoilfi'arnofarrur:ntfil riufrn trnsil:rtfiuflnnr:tEsu'uo.r{riuu'ldlot

dau

6'.rriu arrur:nhrrJld'dr noilfiarflofdrsaou mrursdr nr:drror

norufi1srofrurdrslufion::runr:r?surn:f,ous,o{rdofir?ryrsix 1 Torunr:oonttuuhJ:trn:ru

nolfiarsro$drjrrauordourlri'urifrr€uuodr.rrfluiirdlduunvdrurfi'ufriu finr:nrrurirfl'Iil n'l:

iurirsrou flr:lruvr?u unuR'r:rrda{nnnrrtiuulugrJflo4afrounf,lurifrr6uu d.rdrl#frrEuuCopyright by Mahidol University
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firJfrfirufiufri'unorufiarsroflsrusr:.r niud,*uutjonithi'ffrioudRU'll{'lFr?ltrf'lddruoruros llns

duo{n?lil1tfl neir{:vild]{qnna

2.4.3.2 il:vtnnto.tnoilfi aroo$1i? ufl ou

noilfi erqo fd? udou d1u1:nttd{o o R lfl u :J : vrnvrsir'r 1 d'rfi

1. Rl:dou (Tutorial Instuction)

rL m rE u u 1 u t I rJ rJ R 1 5 fl o lJ o v r fl u I rJ : r, o, u d, e u u,du r', u.'tu frfl u rrfi tr',

dog 1 lriffr€uulug:Juluilorslonmil nru tdor uio4n;:Jurililt:?ilf,u udalfiffr?uuorou

rirnrrurfio{riuuhftirqouudar{rnouliuoy'ldiunr:?rn:rvr{ rfiol#{orynfreunfiufrufr usidr

ffriuunouri',u',*riud,,rnvf,.rfiq6n fiovfinr:hi'rdu"l,fiuruvreuluri oundrflrSou0uoou

in,,fi.6u6'rfi ul odrov ff.rn.rri uurdofi rluwrrfu6 n uio ost6 sulu uulurisiolil uvrr6 uulu
3- r dr d J 4 -----.-----.q.'l-^ ^.s^.^^l^:^-.-^.,d,-.,^.,.^,i

R.rsdou u:J U fr riu'i r ril u uvr rE s u {u u-u g ru t o t n r: 1 #n o il fi a rq o fda uau rd,au u :rvr r€ eu 1 u

giluuuroruyrriuu}J:uRriluuildlurTqueru:nldaouldluttnu4nertrim rir:dtusid'ru

lquunranfnhJoufi.r?vrursranf unvrfluuvrtEuufi,ru'',raru1unr:rauurdum''uluryafrrfiurriu

{orfi o r?{ tfi o n r: ti suflvrr.r dru n qtn u q{uiovrx dtu?f; n t: trdiliyu roir.r 1 (4s)

z. I:J:un:ruflnripr (orill and Practice)

}J ru n: rurJ ruo*dl#drniu?lnfiprmumauuvti uufi r'ituru rttdr nfo

rfiort'suurfiRUvrnuryrforTounorufietqofostauouvrtiuulug:Jto'ru::u?lnri'ornfoTovrdfias

sio uJEsrilrfiu:Jr{rnorro,rffriuufiur{rnoufiqnd'o.r d'rfrriuuoroufiolunitu:n noilfirtqo$

ovnrrurirorrurfiru d'rn#.rint z f,{qoufin6n norufirtqofovtna0r{rgoil trdateuottuuflnrTeilio

Tovrds?osie1il uioororyffinrnrrurirnru6rul:JtundrnFuuovnouqnud''l6.lriofllduolluufln

rlornfolovrd{osiolil ufonorufiarnoforolmGriurirorrulri'{tiuuerou tfoorofltru'hJrauo

ruuu?lnr?srmfoTovrdgolr,rrivTufi fifrr?uuororLqoluu$.rurn osotit'l:fisnru noilfiat$ofov

dorriuvr'n,ilrurur{rnrrur.rfolovrdfirauoh?{riuustouttav'ilru:urirooudqndo.rto.r{riuul{

rutoldrflurnruq{lunr:fiolvrrEuul#n'urlnriuul#rnrurvarufi'u:sfrunrrruarrur:nuolttsinvnu

(47)

3. n1:fly1{anrunr:ni'ilrnol (Simulation)

noilfilsr o fsi, uau u il r, toild t{tu n r:'fl rno'r an ru n r: nil #1 n drfi u.r fru

norunrrnilufiino?{zuo.rfrr€uu Ioufinrr;nr:niarurufisirl 1 oqilu}JtrtR:tJ {r?uuarrurrnr4r

nr:ujfisuuilntufo6'nn:rdr arruunldsrouunvfid'ru:J:mfomrtrdonlfinalfl cl vl1{ rffolrfi'
Copyright by Mahidol University
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frriuuaru: orfre n'ld rfio fi nu rnadrfi E du ornvn.r rdo n ru rirrfu uo n0'lndluill{tumt€ uu n1:

afl rr n ryr vr o rirfl u fi .r dr fiq un v'il 1fl u nr:Ton o {vttr?o.rrJ fr rifi n r:l u n r: ti fl u nltdoud{51

narrudrrTty lsiilnroisrhiarrur:nvrono.rhi'uiuo?{ld tdu nr:tn6oudto.rqnflulnqj R1t

r6umrssroqrd{ nlrfi'n,unu,udu,,rirv 6nlvlflrmforJ:rngnr:afvrr{rnfi ,runfufirerulfiduo

1,f,pnrururnaruiu6{ilrrnAfla flqnrntrirdarrur:01#noilfietoo#'firno.rululfi{r€uuld

rfi u oiruavt{rl s 1d'.ir u (+g)

+. tnru,ffunl:fiou (Insfiuction Games)

nr:1#lnrurfionr:tisunr:aoudrfitrfludfitlrurYuu',o,duoo',o rflufiu{i

crrur:on:v{ufrrEuul#lfiornaruournf'ld'Tns'iru t:rarrur:nldtnrulunrreou unvrfludofi

oa1#nrrrufuriflr?oulduiun'u lurfo.rrornqrnord ttilllttatuuo{:vllll Rtvu?uRlt frsunfi

fl nonsuvTnuvoir.r 1 uu oo'rodo'r:ldrnru ft eieu,fiuurr u'tornlunr:risufl}fl6du ttnvdrufi

l#frriuurfierolnrrilrioaos nfoilunnxiu d.rrfluqrJa::nlunt:tiuu ,fruoo'tofinr:ttd{du

riu d,rdr1#frriuudo{finrrdudaogjraruo g:Juuulil:un:ruunt?uusrottnil ,*ouo',rfluu

ndrsnd.rrTl}J:un:ruuvrrtsuanrunr:nI'ilmor usittqneir.:rTulsrutfiilrvtiltvrto.rfrurildur{r

1rJ6:u (qs)

s. nr:rluvlu (Discovery)

n r:duvrurfl u nt:tfl oIs nrah?nriuuerilr:nFsufornrJ:valnr:afzuot

oruro.rlr?rurnfiqor Iqrlnr:reuo1#frriuuufilc,dasnr:notfiotaotqnmioi6nr:fio:vutlt'iltilr

qie0Iil:un:runorufiarnofortr?rlorynurifrrEou rdoeirulun't:du*lrfunun'irov'ldqloaqilii6

(46)

o. nr:urYfltyut (Problem Sotving)

rilu nr:1#frr6 su?l n nr:fi o nr: sTn fiu 1 o Tsr sfr n r: dru u srtns q{hi'ude fr

rEsufi'nr:urTrJsrrilrnil,fi finr:1#nvurumdurilnrinfrurnnrq{rrsinvslo rciuluirrirsrnraflf

ntfiflsranf frriuu'ilrrfluodr.r8.rdoy6'ort{rlouavfin?lilf,1il1:o1unr:uflfltyrtr nrirado f6'n

rdonqrr:rurl#1#n:rfiufltynr flrEuuomdorvtntntlun:versdrnolrioufiovrfron{ofiqnld
i o I 3y .0r{R1:nlsuuffnoilo'roulrildde{nr:tfieNrirnoufiqnrfio.:odr.rrdua usif,{dolnttufrtuudfr

riuudrtunr:ufi'flqmrurr:J:ynr: ndrdfrrf uunvorou'ldqn do'r1#norufiarqofqirurouttfl

flqmrd':uru:rytflunr:dru:tufiad'udldourvirfiurflunr:iqd'euir fr'6uufinrrrufinr.r

norufiersro$unrlo nrfr srlq (48)Copyright by Mahidol University
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7. RltVlOdoU (Tests)

nr: ldlil l r n : il n o il fi ? tg o frrto n r: vr a do u fi 1 Eirfl u n r : 1 #rfi s.r rfio rJ iu

:Jq.rqrunrucroirrruumaeou rfioisrnlrufzuot{tBuurdrrfurtsiftrirul#frcroufinrrruff;nfi

rfl u da:v o r n nr: rynfin mrrdru nqtnorq{ei rt .l rd 0r fiu nr: vr nao uld6 nuL utdu.r o rn

Iil:un:runoill,r-lrnofoverilr:ndrflnJdsurrrJnsRl:mFrf,ou0rnttuuttruutrir 1 sJo{ilrfufifo

r{rorruornumrisurulfluR'r:1rodouuuufirJfidrurfi'ud :vu'irtnorufiarorofn'u{riuuuiofriild

funr:msraou d.rrfludriraqnunvilraulondr ugorutYurfufiororflunr:avfroudtnrrru

arru r:n zu o t ffri s ud o v ri r n a rru foi r.r 1 ru r1 #1 u n r: n o u 1d6 n dr s (+s)

o as i tro- d cl Y-€"-- t

lunr:?f,flfi ffiffuoonuuluvrriuulfiifinnr:rurtruneru:vm'irs tlllUdou

(Tutorial Instruction) uayR'trltndou (Tesrs) rfro1#u::qiorqrJ:va.rritunl:dgl{ilvttitlu

noilfilno ftfi o n r:ti suflda onuro.r rdo{ n r: f,e nt: u ovqilsu

2.4.3.3 nltdg1{ilyt r? uu noruv,t-a toofeia gaou

nra$Nutti uunoilfi a tn o fsia uao u

fidornr:narilayr6un:oilnoil uavisrdru'n,uoreinr::vu dsdotrJ:snoudasliuoourir.r 1

ia v e Jr A o 6t -y,-- '-A-.-,--'--n- .-^!^,.^-.^ 
e v

ililn?lilrTilytursroruo.triu lunr:a$rtlutisunorufiatqofeiaueou fidustousir{ t (+q) el{fi

t. finurudnqn:uavflriuuuJrililru tfiot:un't:rsnst6sorte.rTurd

drmuonrrurdnqn:dlrfon'rni.,mur,fluodrtnl: :v6'u1q 1dr:nraou:Jnst^tvirln flriuufiffu

narrufuri'lru narruvr$oruur.rdruduuorfrriuufiovl:fir{ rfludu ,uoo'todf,orflunrrdnur

fiqJ:yaunr:aIlunr:rouiryrfirirmunuo{eruro.tttavvol{aounudu rfrorflu.rlorynrhsnou

lunr:f,nrxunrusio'Iil

g. ril5r,ilrfi ruinqrJ:va.rrirfiruqfin:rruiirr{rnrurirdot iorqrJ:vr

A l. J' J & ,!- .y. --t- ' .e-.4----...-,.g,
T{qqR:riluRl14ueuuvr.rfitJFruuoasaorqu:vetrinsfinetilsiotfrolttnvtaFrufrtrTuttnvrlu

v I da
?srfllJ:urr{ntu{q

z. d rnusrisrqrJ:va.rrirfirvrqfi n::rutolirtfi drmusr dodlfl ufi.rdrrTq

R'I:

6'orriuurSurisrqrJ:va.rr{urardtr?ogitu:ylufi6 ttnvriruunrirnrrul{1#rnrurvaruovtflunr:

rfl u n : v:L a u n rrfi tfl u : v u uarurg: ni

runyoydo{rfiuunir,uu d.ru6'nqor:rirururnnvnlilldrirfluql{ ufootofitnnrrdorqrJ:va.rririh

l:J nr:rfiuuinqrJ:varritfi.rvlqfin::rudovd'osrflsuhi'dd':u4n 1 ivrq:J:va'rr{r8.rnq6'n::rufi

dornr:

drdo rlu n r: aYr.ruvrti uu ld'ar.lq tni6u duCopyright by Mahidol University
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+. irn: rv tfrde fi r frqd lfl u n nr u qfi dr0s ru Ie uo rfruisrqrl : va.rrirfi.:nq fi

R:rilunsri'rnunirdo.rfildlirirrutJ:vnouluR'rr?tn:rvd ffEr160utiu{rdonrl#oqilu:vuu
e e /r A u -a d sr... e-. l---^o^.11-.-.-'l^:t^.1^-.^--f-fq^.--l-.^" 6

n?rildrJT,rufrooruo{riur[ayrdriler{Ruunsriu Isruf,qrfluurTr{oriosnrrirfilugrlto{trnuQU
,f,4
sllu{ruilflrlu5or uaoriirrTuriouufritotrTario.roix 1 fl$oild{iir6'uvt1{et:{iJo{,dun',ti

aruq:nidau

s. nr6'o'rasrdorrrflurnriaudos uio{trnnr:aouInsl#noilfiatoofeiru

dourfl un r:aoufi rJ:rs$rnng nr:rfl uordoutn9rnvun 1 o10fi fl iuurlu nuti uuld dqrfu

,f,rrflu6'o.rryourdoilroonrflumilaudfinarruaruq:nf ffr6uu6'mvaril'l5ner^eerlilrdor$o'rsiolil

ldlo shirfi nn? lilfril dufi io{rn sro u

6. n15 dgr{slo nrril1 u usiay n : o ilsrrrurdon tfi ritnuolsr s{on?lildo{ n:v

visrio rflurhslunfi{rugionarilrs?rloto.rfrriuu {onaruluntoilsit.t 1 doleoorndolfiiurlr

duo,rusinvnsoild?u lsruri'rlrjluusinvilil:0du u*uo,dunros:J:vnol6'aun:ou#on?lil 4

rJ:vrnvr d.rd

6.r n:o ur #n (Set Frame) rflu n :olfi o vlvirio ryn Inr u frr? uu or ldrE uu fl

lurfersirq 1 fi 'hirnufrurriou

e.z n :o u?l n rin (Practice Frame) rilu n:o ldhflrflri uu lffi n rin{o rynfi

'ldornn:oumfrn

6.3 n:oilri.rfiru (Terminal Frame) tilun:olmnaou loufrrisutvdor

drn: rruft tnv n: rrutflrl n 0 I R R : o lJil finil1oolJ

G.4 n:ou:o{rfldru (sub-Terminal Frame) rflun:oufirfiuusiontn

n:ouasfi'ruusirfluc?oundu,l'lrnnrurchlofioornn:ouri{fr'ru tflun:oufita?iln:rrurs?rlod.l

oro{rruhl1d

7 . rqTr:rTan ril}J:u n :rud rirmupr n r:u?tr rTal uii dtr *,',ufitIn:.rairr

T:J:unnrdaflr{du'ilrrflud'o.rurJa.rrlo4arflu:rTa rsiu tlulJGeneration ufottutt Frame

(Authorine System) d.rrflu}J:un:ildgr{illrtiuuuuu.{tu 1 rrfumruvrr5uuhido.rrflr:fiafi

arrur:nflouuhbjTdras ,furuuddurflunr:tCI?urusirflouuvtriuurs?rrnfo.rnoilfiaroofd:u

8. fl o u um16 uur,ilrrnfo{n0ilfi :rsrof lunt:tlouuvrrE surq?rhjdotdor

rJflrio^nrru{odrnuncJo.rI:J:un:ruIsru'hido{ri{aairovhirfluolilqrilfieufie lvt:tvntrf,e

i{rdu n r : u rtq { :ir 6 0u n v q n n a u q ru In s Iil : t t n : ru rir u du 1 oio 1 :JCopyright by Mahidol University



et
?flry€u] qon]uilll nltTtlllxu?5tolfl5til / 32

g . et : ? 0 do U nr tru ri ru $o s t o I uu ti su s I R n o il vl^t lq o $lff o fl e u UT t6 su t{r

'ftJu1ngfla rnao{r€0uuilrEuunrilArd'ud{riuuovdosr.lfrrifi drnr:n:ataoln,lrruti0uiou

ruav u r1'l cr il iil rJ q.r dr,f, rrfl u

t o. ffiorirutnil 4{rqeoiltrdrdsrirl:J1#frufrriuurfl rrailrusiolil

t t . nr:fi orsr ru fl a n r: tE uu t o.r frri uu rfl ',rn u', oddu,fl u fl o ffufi 
'f, 

rrfl uu n n r:

riuuluur6uunrnoilfiarorofrornriiltflrfiilrusir.r 1 l#arnnrildnrnili.l'liodr'r'l: fi{oun

udorfina:utl'lrotirrl: nr:finorN:au:eru1r{rflufloryn1unr:frwurlnrisunorufi'arsrof

druiuiryrdu t sio'lilfias

2.4.3 .4,nuifrufi rfi tlr riu n u il : v q n rfii r n o ru fi a rn o fil rl #!fl u do 1 u n r: air t ln tE su

norufiat0of

mnnrrdnurrun{ruif,uilxdrunorufiatsrofiiauaou uudr firinifiumnrs

viruld'rJ:yqndrirnorufi'ersrofdrsdoutJrmaaoll#rYln{rudaotir.r lunt:tiuun'l5do1lfln1fl

ivrdaerf,u unyr,ril'i1flafiruqvrfi'vrr.rnr:16uutot{riuufilddnsldun'to',ounGuunorufilorof
io- A

riuq.r fi u rT.rrqiu {ru6ffuclo.t Evtt?t:tu
9?l
rud{u' d.r?6'urior nltdgr{qq nr:16uufdr u0ulo.trluq.tilu d{tqiu{ruToucjo.t Evn?t:tu nvs] (50) str{?slul:0.1 R1tfl:1{qqnltltuugo?ueulo{

Inul#norufiarsrofeiasauu ,fuo nfrnnr:tgordtmiu?usrn: nrjrud:odr{lunt:5frtJdo qnnnrfir

lldfinarruauloovrflu?nu1R: dslilrner?.irunr:tS0ulutdot ufinnt:rgordrmiu?uurn:rurriou

,ilru:u zi, Ftu ruanr:?fruu:Ldr uvrriflunoilfilsrofrieuaodffif,tagr{du rirudrhi'{riuufi

nrlruf,firundu Iqufior:mornrdoflr:^uuTddnsrtdourornuutisutrd'r drb?nvrtuurndsufi.r

nrrr$uuqrndrnyuuurndsriounr:r6uu uav truif,szuo.t ou:;Gil nr:fifiuf (sr) lddnsr?o'u

rio.r nr:a$lunrisunorufiarsrofeiruouu,fuori'ttfluunvnr:?tn:tvddrgoo n{rurTaodr.rdo

rindnsrnrn?rrimslrsranfA{uandoil notv?usraranfltnvtrnluln6 rumrimurdst::n

nraflf ,iruau 25 rlu nr:fisurumrisunorult'rrqoflu{ru?f,ufi finr:flarr^aluduttnv{oryn

il:vrnvrrirrl lufrnsarvuu{du^ar, 16'uri flo4nntvl riorynrfiu'r ntiltndoulua Tsrsld

Til:gn:ru Authorware rfluT:J:un:runfinlunt:frruur:vuu ilfi.:nr:TqaorLfrunrirufraodrl ul
.imsuuuudtriuuq.rndrriourEsu T0ufinariltrsrneir{riuodr'rfiriudrd'rgvn.rafifrd:cd'u 0.01

uuoo'',od6r€uufild'riuuf,rfurn'rurriuuornurrSounorufiatnofliauaou ovfir.rndruqvrf;'vn.r

nr:riuuqrna'rffrGuudqnaoulosiln6ornng dtuiu .rru?6'fl{o.t fruietli qfi {sz)'ldrffsrrulrns

il : v r fi u ru n uvr t5 su n o il fi r tsr o #d: u ao u ?ryr?n urstan f
riruilfinurtlfi t neiru6'rodrsfil#lunr:Yrsraoudo

j3-i^^o@@dJ
t'0{ ullT'|0!r?$ fl'l?t:ullRltuuuu

v_
rinrEsu#uftsrufinurtlfi t l:sr?uu
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ry).ffi}a-dt'l

fi?ur::ryiusrdu l.un:ilgil Tounri.rnrirudrodxrflu z nrjru 6e nrjruvrnnot 'f,ruru 20 nu

riuu$fionrTprslduvrr€uunoilfilqofiirenou ,fuu ,i',,ffufi?n uarnrjiln?ilqil riuufrrfomr

rdflrfiuornngffaou nruilfr{nr:Tsrno.r ldilneounnruftornrjrumonotttnvnriunruqru Inu

lduuao uo rruior n rrrufld ffi 6'ua9r.rdu d.rfi rirna rrurdoriurvir rTu o. s6 nr:itn: rvr{{oryatu

nr:nlisurfigila?liluerRsirwo{nyuuu 1#rirafifi t-test ttnv?rn:rvr{nrrilfiprrrluIefll# rir
i , I aq I t -e----------=-t-

rnfrsrtnrd:uriirJ.ltuuilrnrglu (s.D.) t{aR1ri0CI nLJ?'l nqilmnno{ilnadilqT5vl1{nltt:uuq{

n'jrnrirunruqru odrtfi riudrrTqvrr.rafifr:vdu 0.01 uneolRlruifiuto.: Mc cury (ss)'ldfinsr

runnr:1#'lruIn:norufiarqofiiauaoulunr:flnunvrJfrri6 (Drill and Practice) lunr:nrl'flryurlu
A AfA I v a s r v I dt o 4- J +14-d.<^---f ale e.{-V-l --r-.--
TurSlfrnd:ypr'uiilsrds nQrust?orJt{rlluundnu]uurlyt 2 vuttu?!r11!dnf,T? lil RqilTqn0{0v

flnunvrlflrifiIosldhln:noilfi?rsrof nrjrunrlqru?lnunvrJflrifiornnr:1#qrJn:ninrruilnfi nrsr

lu:yoymnrrvir 1 flu finr:inrunfrruq"f;'n',oo'rtriuuttnvttsrnq'tdooluvtt$su flnnr:i6'et16'{o
f f - I d t e , I - t

nqili rnndruqmr=uNn1:F0uu0{Rqilr'|?0r,1.rvr{d0{Rqilil9rn0't{nuos1{ililfld]nqm'lildoel

Iorunrjru#lnuavrJfrrifilosl#hIn:noilfilnoffi nvuuu nnfrruqvrf;hr.r nr:6 uuqr ndr

o r n clo 6 u o'r n o ru fi : t gr o f r a u a o u t t a v p{ a { r u i ff s u x 6'r u n n fril q vr fi'vr r.r n r :

ri uufiqs du r o.r frri uu rfro niru n rr dorldur',o1 n ufl r5 uu no ilfi lno fd? ufl o u rirhlff?d'ufi

ruua fi olu nr:drnorufiarnofilrldrfl udolu nr:afi .rlvrF uudrufiltraordorutdol nt:frn n ltfl uv

rp,ru drriung rfiolrt'ngtilddo"l,duilrorn:rvrriuunoilfi?lerofda$r.rniu finrrrufl narrut{r

1o srnonoufivTnsvlunr:irn:ryrfd'utmqto.rfliyrrfituaodoruttnvflaR:vyludrfioodr.rrflu
AJ

tvllulTlillJlRUu

I tloh6utx
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AAo A AU
?59|1IUUR'l:?Otl

I f v | <qlA au
3.1 rJ:vrtn:uavnqilfl?0t'l{YllTll.lRl5?0u

I d€t 9,cl aq
3.1.1 lJ:vU1n:T tv IUR'lt?0u

Ae !,3yo-qtt ----rr--4^,,^- y--.9
nr:Tf,sni.rfi {Tffulfngfi flouest f,os3 il:vrrntn':Jd{tt?Ftdoru'lumrueoirr

v v d j. -a q o !, - 4 .ti-
dlnru ilnvu nri 0urifl rn.rrdnur Iu:uFrillruiltt tJdRU lljvt I

aroa
3.I.2 Rl:rnonntrRqiln?08'l{

A-j-oar-49----,r.lqa!^a
?s'ld{nil T:lJ?{9sotjdouem fl0s3 il:ymn:riufr{rr?qd0il uo{T:st?sudufr:'luaSTrt lii'u

d.rfi ,Eru:u 2 nu lu nr:ilaao{d6{rdoon gdo 2 nu rfl un; n{ruoT:o dr.rdriliu nr:Tqnol

1u nr:?frsdrfl u nr:if,fl rfi{reno{rfioa9r.ruvrFsunoilfiatfl oftdonr:ri uuflda ooru

n,rrfotnr:fiprRrrs,syqilsu drniung:vsTuduriturufinurtlfi r dtdustoulunr:?frudtni'uflu

o rfunou do
I r q I d6lYq 5-q- rj:vslR:llnvnqilo?o01{lllsluR1:?0t
A .s Ccaq au- ln:oituoll lu tuRl:?0u

- nrdgl.rrnio.rfrodl#lunr:if,n

- n1:r{rtfiunr:mnao.:

- n1:ern:rvdrloryn

- a:ilrunnr:ifru

nuldonngn{triaodr.r lu,rruio'ud 1#?6roryo.r Isrunr:rTnrdoRtqnlvngluililret
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3.1.3 nrrtdonfnr6uun{rudaodt

rin r€ u u n riru sYr o d x d 1 fl u { 1 u ?fr tl n^o fl n rE u u fi d r fr.r dn u r 1 u : v du #u rTt u il d n s ril

fi r I:.rrGsufiufi:ruqfiilsrfis ornnlrfrnurnudr l:.rr5uudu6:ruqfivrurdu rfluT:{risuii

rflordrnr:aoup{.ursi:yeTurTruildnsrflfi t ff.r:vduriturudnslflde Isrstqilrv:sdltittltl

finurfld r il:ynordrur?o.rriuud.rililn 12 #o{ 0rRR'r:dounrrungffriaufrtirurunr:dh0?rr

nr: zuorl:rriuuii'ufi:ruqfimurfiu uudr nxl:.rr50u1d0'eruil.rrinr5suosntflu z nriruh,r{

A q d la q t
no uRrsuuvu:uu ru#o{ il.r/t - il.Vs fferflur?o.rrdnui'r rirurinrisufiriuu#o{ u.rll -u.rlrz

osil:ynoudrufin6uudrsouo' rSsuilrunnx unvtSuu€iou o{nnvfiuluusiavfio{ fi'ilruru
I

fnGuufluunsfnr?suut!.rnnrriuhJlu'firuru1ndr6fl.:riu sT'rriunr:rdonnrirudrodr{1u{ru
,

ifrufioyfior:ulnursfinriuu{iogjri'o{ ru.1/6 - u.rtrz d.rfirinrisudo{lunejru:vdunarruflnd

rdurflu
,9-

du n o u l u n r : risr r do n rin ri uu n rj ru oTa o d rr du u r n h?n g u si a v n u tfr o n n { ru rin rE uu

drodr.r ornfinrSou{iogili'o.r il.1/6 - u.tltz lprsl#eirorvoltdon lerungttoinvnuovtdon#ol

risuduilrn ua-- z ri'o,rrisu d,rrflur?o.rrioufingiufiorroreouogj ttns:vsiurunnrtr6sutqdu
I

uo.rrinFsuvT.r z r?o.rri uu o qjlu:vd'u1ndrfi stflu lq ufi or:il t0lRnvttuu nr:mnaouluiur

e osg :vm'irs nr:t6 uuslo.rfnrisu

l. t .+ n r: tdo n rin ti uu n {ru n e u q u r n v fn ti su n ri ru vr o a o.r

Iosnr:rjrri'o.rriuufiqnriorrfiondururdau?6{r.rdu rurrfrud'aodrtodrsiruTsrsif;f,i

ou,o rrfiuuunrflur?o.rriuusJo{fnGuunrjrunrrqruunv#o.rtEuuto{fintiuunritmoao.l

run n u d'o t fi o n rTn ri tl u tl o t n g r t oi a r n u r fl u rt'{ d

- ngnufi r rdonri'o.rr6su,f,ruru z#ot do ru.tlto uau il.1/l2IsrorTerdonrinriuu

#0.: ru.uro rflurinriuunrirunarqrud t unvrinriuur?or N.r/rzrflurlnrGsunriruvrone.rd t

- ugord z rfronr?o{r5su,ilruau z flat do ru.tlz unv il.1/8 lerurTnrdonrinrisu

#o.r ru. uz rfl urinrE nu nrjruneuqrud z unvrin6su#o{ il. tts rfl ufn6uu nriruvroao{fi z
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A a &n Av
3.2 m:O{ilontTlilnt:?ou

<o a
?f911rililfl15?0t i 36

3.2.1 unr€uunoilfi:roofrfionr:rtuufdaunuro{tdo{n'l;0'en'l:ilusEiluu drlrilng

: v fril #u rir uru dns rfl d I un v qifi o n r : l#uvr ri uu n o il fi a tn o I
3.2.2 u1Juil:srfiurJ:vfinf;nrnnr:d1{rus,o.rtlvrtFsunorufiatqofrfronr:r€uufdruoru

mu$o r n r : f,sr n'r: sr us {il su drn ir n; : v du #u rit uru fi ns rfl d r

3.2.3 ullrlyrsraouiona#ruqri'*loo116uuzuo{fnrisu:sduduritsrufinurfld t ,iuoo't,

0oR1r{CIvqilsu

,44
3.3 nrrcr:r{rn :os ilofilfrlun t :io-g

3.3.1 nr:dg'r{rlJyrriuunoilfi'arsrofufio nrrrE uufdautu,uo,fuoRrtf,qRrtl,CIuTilru
o v - J s 4 arA- .4 q, 4 ------3- J
fi rn iu n g : v sTu fu rir u il fi n u rfl fi t un v {fr o n r : 1 #u vr ri u u n oil rt^? tet o i

l) ?rn:ryrirdoflls,o{ilrrFuu Tnsfinvrornudnqor:tras?ryrfifinr:auu,rfu

r,rrnrlodrufiuresrdoru rduafiilil:vrdudrunr:ffqRrrqruvqilsu lu:vdu#urYtsrudnsrfld r

orrruun'nqn:firuildnurooud'u Uilrdnrls zszt (nriurJiurJq'r v{.fl.2s33) uudr irrfraon

ndorrTunr:nnnoldo nrjru?nfr'rnil d053 :J:vmn:f,tlfi.ruaodoru (s+) d.rfiqorJ:va.rrirdo

finurnarrufrdu.rdrro",,triuil:yrrn:unvfiurasrdoru flqurrJ:r"lor,,urfirttaqdoru irn:rvr{

p{nRiyvruzuo{nrrvil:yr'rordfiriuaorflu:qfroiluarqor nrvrfiis' tf{drflurirudrttavritu:rru

r'f,iohi'r.rirhlunrrrufrrufruf,:svrdr{ilrvrrnrf,ufiruasrdoru fin:rilq:vmrinluflqnrfio,ttt

6'orufirfioornil:ynn: finnruiufioryousionr:trfl'ltflqmr unvfirirudrrulunt:orlinrfi{urj
ea4s,,

vt:T,t u.lR:fr ,:N!r.lqunvfl.ilt?qn0il

ffiofior:nrrrJ:vrdunrtdrunr:f,nnr:iluvqilTu nildt :ruiil fl053 fi nr:nrirafr.r

rJ:vrduur.rdrunr:o'onr:ruvqrururfiu.rrdo.rd'urnirrfu ufourriaulnqjttonr:t6oilIs{natil

firurt'uf:vr,rdr.rflqurrurdfiFrnsioAvraqd'0ru d.:rirdrfinrrrudrriqrurnsionr:dnurdrufiur:e,

fi0ru d'.rrfurfi'?f,u6.rfiuuafio1unr:ffoa$rrrvrr€sunorufiars,ofifionr:6uufdauvru,uo,duuo',,

f,nnr:ruvqruuu druiuug du rfiodrnutfioillosnerilf rdoariu tfiottnvil:stRllq,o{tl,ttv ttn

Ja v v dv A 9t I o 
o

R:yvrilflo.rcruvqrurufiiinrudruvluddrLd.rtr:prfloruoir.r 1 lu:suufitaf, qaCInstufrhi'rr?ufi'r

r rurnr.: 1u n r: 6'q n r:t uv qrurudq n 6'o.r
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2) rirr,ruoriorqrJ:sd{r{ro'rilnrSuunouvr^rtqoftfiont:rEuufdaurrutou:a'ornr:r'pr

Rr:lruyqiluu drniung:vsiudurirsrudnurfld r d.rfiqmrj.rururuh?frriuiltfion?1ilf nlrur{r

lndrunr:frsr R'r: fl syqilsurfi rururn du 6 nvio aru',:o ri rnrrru f na riltshl od{ nrira tirsilo ql#

urinrirurinriuueio'l:J iorq:J:varr{mdns,o'rurriuunoilT'r^?tsro$rfionr:riuufldeonuro.r fidtd

z.r rfiolri'flr€ uu fi na rruf n: ril ts?rh rfi ua riu

- dnruRt:afdrutovqruru

- n?ril14tns il:vtnu ttavolr{:J:sRousto{sJUvutlsu

- fl'ur.rEunvilof,ofifi6ilfrwasionr:tfioturqruru

- un'nlunr:rTntts,nu uv ttnvtlu?vtr.t1u nr: fln n1:u0sqiluu

- i6nr:rirfintorqruru
l.l v v Ju a A- fl q m rrrn v fl n R r s lt u 51, o.l q, uyqil uufr ii na rrudlltdud n'u:su u ilta gttnvfr t

9)
il?naoru

z.z rfi o h?'n g a r ru r : n d r n r ur gd t At l t'lt u n rt'tr'n n tt r€ uu n r: ao u l u : r uirrdru
A qr i-i I v
rf tt tr o n 0 ru vt t R u ?'iJ o {l fl u R 15 0 9l R'l : 1 t s Uil Tu

fo r,r r u vr ri uu Io u n r r u u n : r un s t6 uo u u.r rdo r'r rfi o v fro d rrfl u

uurisunorufilqofifionr:16oufdrtrnuro,{ 1#rflusfuoousrrrurird'lriouttavmd{ ttdattri.t

,rfun',uuo,fluilrsir{ t dfior'ruaonnfr'orriui'srqrl:va.rrifi16'riruusr'l{ uutisunorufirrqo$fi

a$r.rdu rfluuvrrierudff6uralur:nrfionrEsulufirrlor?o.r1srds'uau1orioufild loolunr:
I

at'ufifratulduri.: rdo r,r r u viti u u o o n rfl u + u vl d'.r fi

i eA e
ullll I n?]il;lRs?nuuutqiluu

- n?1ilfi111CI€l,o{EJUvEilryU

- il:vtnuttnvorr{il:vnoils,oilq,uvqilYu

- dnlu R'rtaituvqruwtotil:vtvtonlu ottavnqtlr?til?l 1u n:
--i<o^tt6e.-qa- ilo f,ufr iidvrfr ilasi oil?ru rtu unvfinu u v aru:ifr ql o'{lJ usqil su

u vrft Z u fin lu n t risu I u R qJ sy I tn y t t u a m rq 1 u n r r d r sJ 0 v n fi'uru r1 #rJ : v Is sri

- nr:rTnttuRq,ovqusu

- uuafiotfi san'unr:drtuvgrurundurur1drl:vTflrd
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d_ A.l o v u a
ullvt 3 ?IR'ltnl09llt vsuuu9t'luilnRdfl1Ril]nqa

- nlrfifindrilu ( Compostine )

- RltlflllJUslUtqrtr'lr ( Incineration )
vtd- nlt;l{naufiqnndnqufiula ( Sanitary Landfrll )

umfi 4 flqurrnvnnR:vvruolncios fifieio:vuilfiraqeirs f d'sif
IA- flnRSgvtlJnOnOlRlT'lOUq

.3- flnRtvvllJ9rotltuRlT'lu1
I- 9.mRtgvtlJ00nfl RlTlo'1Rlflq

e a dd e- 9{nRtvllualil0u cl Tlnu?sjo{

4) ar.:ln:qnft{ntrooRuuilurr?rlunorufirroof drufunr:afi{:Jvrriuu
A lA d 99 A v o. v gr^vnv,

n0ilV'l?tglotlTloRl:lttJUE9l?USlUl0{l:0.lfl1t09lR'l:UUvqilSil fllldtUn[ fl?08 l9lOoRltljU

}Jrrrn:rulufrnsflvI:J:uR:ilurlllf,rr1 fro frriuuarrur:orfrontifrurfo.rlprrioufild nfo

u ila u do s 1 o ri o u fi 1 d' t I a v 1 u u eia v r,r il: u fi o v fi : r s n r : do s 1 #rn^o n d n u r'l d6 n

5) rirmuquuefiprsiorfro{ (Idea flow) Ieunr:drrdoilruldrRl:titut?u{unvfrel

drsTurrlronrl#finarruaoondo{odr{siorfio{ rfferirhjf,srdrfo:uarut'lu (Planing carO dt

rflunr:rjrrrfon''d16"6uuriusudailrni.rrfluoou .l unyrilr4uonrrul#aosrndo.rfl:lrdonr
,t,

nrnrlu6.rrir'hjfrsrdr:Jrsrio.r (story Board) n^orflunr:drfisr:ttruunuilil6u{drdilo1iln?lil

oiorfio.rrfroqn?tufirJ1ydru lusJorvrduariufirftsurLvr (Scrip) lnsnr:drtorntuttnsr{rilt5u1ti
q A id vy I d l o o q d q 4, I o

0rRrl'rurro.rvurrl'r r?ud?illfiuuuvr InudrilugrtirdudsJo{ntv,r drmuntdu{il:vnou Itnvnr

lr::urofifin?Trdrufrudrilrn1il 0rnduriruvrdrfiuul{rirlrJrauosionilvn:tilRr5n?ilqiliilur
A a gtA y A o | . i J -2t, ,,--&-
u}tufr ntufl?ulruvtl{91ulJUU rTtoil1nl:U:ultluluofilnt{ll5R qn?]ilQnn0{u0.llu0l.n llnv

n?'uJf,onndo{5yfldr{R1}rriur{rrr:uru ud':dtrirrutJiu:Jqt ttfllsr erttJr{rttuvdl

o)a#r.ruvr16gunoilfi?rsrofnrilufl (Scnp) iirfieru1{ IErsnr:ld}Jltn:ileit{ 1 d.rfi

- }J:until Authroware versions.o 1#rflulil:ttn:ruudnlunt:fiwuttvuu

- }J:uniilPhotoshoplfrlunr:srnuei{n1il

- I:J:rtniil Multimedia for windows gs ldlunt:dottnvuiult'ntfiul
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a e tA d 99 A - A.g)7) il lrJVllt uun0ilvl?lslo:lT{0n15t:uu;91?uoulo{l:0{R1:0oR1tuusqilsulld:1{

du l:JlfintuyRr:rlRrrnruqruivrurfiiluf,o:aocouunuil:vtfiuumtisunorufirtsrof drnr{o

il nndo w r { rir u 1 sr fi ri rru l ul'lt rJ iu rJ q t n til ri r u u v d 1

. 9 14 c9 d a I A d 99 A 9'8) d51{rflu0n15 t!tru?rr:uunoil}l?1910:l1I0R1:lsuuIel?flqul0{l:o{R1:091R'l:lJUv

Eilyu drlriung 1u{fiorl:vnoudau r{rduwrfiurrTr}J:unrru riruuvdrnr:ldTrl:un:ru

(uenrluflrnruu?n n)

9) ri ruu ri uu noil fi a rqo frfr o n r:r€ uu fd'a unurort$o s n t: f,sr R 1: qJ uv qil su

dmirng:v6'uduriturufinurfld t unvqjru^onr:1#uvrrisunoilfiarflsffilda#r.rcriu rirhJl#
alal

Tnno{nungRqilfl?0u1{

3 3.2 nE ct#xuuueouorru:J:yfivr?R1TrRl:d'l.rluilo.tuiltisunoilfi?rsrofr'fiionrtriuuf

dr ssr u r o.r tio t n r :'fi'n n r t u u v qil su d t m i:L n g : r du #u rTt u il d n s rfl ii r

u u u fl o u o rru rJ : s fi vr fi n rn n r : li r q ru u o.r rJ il ti uu n o ru fi r tn o ffi air{ du tfl ut tutl

maflousfiqrJ:rio d.rldaounrrunarufisruiurdsrniu natruaru:g:oltuo,dunl nrrruaonndo.t

w,rrdor,rrf,uiorqrl:varri nr:drsTunlilsiorfio{uuo,dun', nr:drteuotdun',r'ndrunru sir

d'nu:il:ynoil R'rulrayrflu.rdlfiunlrurrrnrJ ttnvdrunr:6nsiorTufr1d rflud'u druusrtnarq{

lunr::J:yrfiunarru6orrfiul{ s :ydu do 6rurn 6 rJrunnt uold trnvnr::Jiurlq'r drttlu

aouorru'1il1#nuyn::ilnrrn?ilrprivrurfinudq:?0f,ou nrnriud'rrjrfloryndtnrirahJrJil

rJqurflhorrrurirrusdr ( uuuaolnurfildlulru?f,o uenslunrnnuen zu )

3.3.3 Rr:fl$l{uuuueraorforun#ruqvrfi'vrr{nr:tiuucJo'rfntitlu:vsiufufiturudnsrtlfit

6o r n r :'il'pr n r : cJ u v qil Tu fi ufu st u u o't: air.r 6'.r fi

l. dnst itn:trr{ ,rfunruarqoil:vatrinr:6uufvowdnqo: im aosg :vfru

#urirsudnu rfl d r In ero sfi n r:*'r,o *luduu rdru nr: o'n R rtt usqilryu t tda d rru rfioa$r.:rfl u

uulJvfo?rourj:rig rfrpudonnou (Multiple Choice) + d'atdon 'ilru:u 2s ilo l#rrnrlunt:

radoil t s urfi mdr ornaflr{ulluilaf, outaf ouda d.rrirlrJl#{vr:.rqnr'lfivnldtutdomrttns

uNdrunr:il:vrfiuna 'ldq:aoaouor-ru,fiwr,t{ttnvn?tilrl.rtJrvdilflo.tttttuuneoudt n:ouCopyright by Mahidol University



:tirrgr q6orrriud ifidlfiunr:i6'u I ao

nql rifo u rd.r il il a fl : { er 1ru 5or q :J : v a.r rin 6o hi {o nr rru nf o n ru rfi l dl u r tu u ll o do u fi nrrru q n

douururscru rTurdemrniohi ornriudrrurdrnt:iliurJqlurl'ltn1ild1ttuslil

z. druuuyrprduudl6',,filrr5su3osuda 'hJvrsrnoqdosdufrurinr€uueil*iltitio

Fuunrirudaodrr rirnyuuudldornnr:nafloil rur?tn:rv#mrrirnarrutfiofuzuottt:turtodo1l

vi.rnriu lorul#qn: Kuder Richardson (KR-20) (55) d.rrirnarrurdofiu'uotttuumnaoufi

A JUlil 
e

?rn:lyr.r rel6prJr:orni.r:y6'u1d'dsd rruuvrrauudfiti'tnrrrurfioriuq.rovfirirnrrrurfioriuoqi

ryu.irr 0.70-1.00 uullvrerf,orJdfiri'rut'rurfiofiurJrunnr{osfirirnrrrurfroliuogj:vu'irr o.l0-

0.70 unvuuurrnuudfirirnrrrurdoriur{r ovfrrirne'lu,du*j'uoilndr o.so (se) ffifruriruuu

vroaou'hlvrruu.rrdu.rdufiurinrisutil*it*o4u6'rodrr,ilruau z ufi u^u u9odr drttuu

unaou'l:JvrnaourTufinriuuuiu rJ. 1/5 l:.rriuulitt ruisrfisr{ '$ru'lu 50 nu ut,,uudldtln

Rlrvref,o:JdrrurTrn:ryrinrrirnaruduriunuu,nJUiladoilioarnf,ruqmfvn.rnr:risud.rqfu

nu.jrrirnerrurfiofiusJo.ruulliladoilnirtiu o.rg d.rrflurirnerrurfiuriufiogjlurnanirieuslrsdr

ri'.ruJuffifrud{riruuuvrereordrnriraurJir:Jq.rufi'lsJ ou1duilrlrerdouqriulmri rir'hJvroraou

J; o q d 3
nr,{vr 2 RrJuRr:uuryu il. l/1 l:{r5uufturuiqfir?f ,ilruau 50 nu nvuuufi'ldolflRt:vtetf,oll
A d a d t A ;, ! '. - -.--.-'!-4-r-----..4^-d'-..^e^.^4-..gr^.rfiodrrurTrn:rsriurrirn:rrurfror]uroittrurJlrod0lJTl{nilu illJ?'lilnln?lu[s0tJutl,ItJlJuluu

0.63 r.riooronrirrlddr uiluvredolliernndruqudvn.rnr:tie,ufirirnrrrutliu*tuquduouogilu

rnuqftJrunnrs arilrrnilr'hJrfl uu:rltoaoulutruifrsfr 'ld (ttentlu nrnalu?n n )

s.c nr:cirtfiunt:nnaoq

01RRr:dorJnrrungnrirud'rodr{rfiurf,udrrmnrnrrtisunr:aourdonrrio.rnr:o'pr

Rrrqruyqruyuuo,rfn6uu#ufirsildnurilfi t T:rriuuf,ufi:ruqfivrurdu uldr isr aosl

ilrsryrn:fiufiqrao6'0ru rdonrriaufirfiuaflurfotnr:'il'nnr:s,uvqiluu frnr:16flunt:aouogilu

nrnriflud z clortlnr:dnsr T{.4. zs44 d.rlius'uulunr:rirtfiunrtrono{d1tlr:attri.rtflu :
Ja
lJUnoU n0

J A s qe I v I t ...3-^--.a^-^--:f^
3.4.1 nr:eounfrfr t loulfn;nqlJ6?0rjr{usravnufloulu0lfll:0.1R1;04R]:lJUvqilsil
I A A 4 d & A -v- 4q-e1 -- ' ----..- -----.-.'d.- o i

nrililnfr rru-ofr.rsrr:r.rrTuutfromrtiolnr:oqn'l:uUvqilsu fl lfinellnnsnud0u9lltJtu0fill9lllvl
,t,-.21Gl s dd, q d 9- v A

rsrErJililr I I utJ tu nou llt RltlRlJt?ilt?ilcl0{ao{u

I ) vr o do rJ n? lrufr o.rrinri uu nriru nrrL qru riou n r:6 uutio{ n r: o'n nrrsf uvuilsu

(pre-test) Iqul#uuuvtnaouiqnndruq"dr'tu n,rrS uu drfl iurinr?uud ffi f,sa#r.rdu
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z) l#rinr€uunrirun:uqru r€ uufrdon rtfo{nr:frqnltsr uuEiluu s1n n1: dounfit

d t nuoug,,sinvnu (:ruavt6snttdq{lu01:1{fi 3-l)

3) vrodo il n? 1rufr o.rrinrE su nriiln?il qil ild{orndldt€uuflrdonrotR R't:dou

rorngueinvfl il (Post-tesg Isrsl.firrulradouiofl nfiruqvrf;hrtntt6 sunfutfiru

qr r q ! 4-- -.,3^---.A- 
q d a I

g.+.2 nrlfingnrirun'aotit{ dnurrfroiltr5oirRrtsnn't:1JUvqillru0'lnilTltsun0ilT{?loo:

rffonrrrisufldaorruros

1u,iu,uud rfl unrrdruurEounorufiars,oftfionr:riuufdauoru,uu,fuoo't:ffenr:

ruuqiltru drriung:vd'u#urirnilfinurfl{i r iiaflr'rdu lrJfind'rlut:.rrisudufi:rugf
A - A q I r e | \2t.-el- -.-4^-.-.Ji^-^-.4^^^--:^^ 

d
?yrrJ'rnu rvro ril nInrirudrodrldr{rrurdnurrdemlfo.rRl:f,ont:stuvqilru 01nilrl5uu

noilfiarqo$rfionr:6uufdronuro.rris{nr:6'0n1:tuvqilsu In0druueltrnrl#ngdn"l,durn',

d'.rnrirrfu?oudaunuro{nrslu:yervranr t firJsrrr{ nfr.rornngdo".l,dur',,of orSs:Jgosud'l rjr

ruulJdorJnlrurl:yfivrfinrunr:litruilo{Iil:un:udffi{'ua$lodu doilnliln?1rufierr#ulto.rng

" &',"e''qr,- '! a --iaouitrfirfigr{olvrr.rdrufilnrjndrodrsfrr z nu uo n otnu {To tl'ldslonarru:aruiio n rnngT

uasrdoru lunrursrimfirnru '$ruau 
g nu rfio1#vtono{1#ur6uunoilfirrnofrfionr:riuuf

d.us,uru.1d gnydruur.ril:yur^uil:yfirfinrr{nt:ld.rruTrJ:un:rumd.lornl#truttdr n{rung

nrrirdrurornlr.rri0ufirsuisrfi.rr{,ilru?u 4 nu l:'rr€uurtrgnru:rrrfi0 'f,ruau z nu ttavl:r

risudu6:ru6f?vrordu6n,flruau z u, d,ugdo z nurflungnaouiurvrr'rdrufiqrtrodoru usi

]1jldaeuim d053 zuosl:{6uud'{nrirr l:{rituri.r s uri.rdrflul:lriuud.rfiqn:ructlYqdnur

n :vn: e { dnu r f; n r : l u rr sr o'.r u io n q { m n rJ ?nu n : u?o 
ry n d ffi 6'u ldiu t r n n r: il : v tfi u r u o u g nio

ilila I 0 nu rirlrjl#lu nr:il:vtfi url:vfrvrfr nrn n r:rixrusro{l:J:tt n :il

3.4.3 olrourufufi z lprrlh?ngnrirud'aodruqinsnueourrfoulfouRlt0-aRt:ttfluqilsu

nfi.rornfingusinynu'lddo"'',,dun'', ornwtrisunoilfirt0oftfiont:6uufdruru,uutfuonr:fipt

R rru uv qil su Io fl fi '#u st o u 1 u n r : rff u : r u : : ru rlo ry n d's d

t) vtetdo:Jn?'lrufilo,rrinrSuunrjrumoaotriounr:tiuu rd'otnr:ffon1:utlsuusu

(pre-test) lprulduuuior.rnduqvrfihri nr:ri uudriliurinrE sufifra6'ua910d,

2) lfiinri sunrjrunnnor riuuflrdourrfo{nr: frqnt:sr uvqilru o'.r0 o'',rouuu9o

fr z zuosngusinvnu (nsost6tretttaq{luor:lod :-r)

3) vrerdoun?rxrfro.rrinriuunrjrunnnorufr.rrrniildrEouf,dur''otRRt:douqroil

n;uoinvnu (post-test) Isrs1#rrulvrqAouiq runf,ilq*dr',0 o',triuunfur6il
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lunr:tornor,f,rttunnr:doungnriildaodr.rfi'lrinr€uunrjrudrodr'r'ldd'.rn'lt'tod :-t

Jotvavv{r@tgt1:l{yr 3- I n]:d1ilU R R1:d0Uqlo{lngnqiln?0 ul{ R:JuRl: uu Rqiln?o s'l{

3.s nt:?rn:rv#{oqa

rir{oryaornuiludorJn'rrururirn:ryfrun rfiouril:vfimf;nrvrnr:to.trnrisurfronr:rEuuf
s o a .. J d q d q- . - .-4:l- - --.4^-^---^q I
6ruflutor ilnvilrttuuiqflnrixJqrfvn{Rtit'uu{0{uRtttjutJl?[n:1v14toryn lrlol'11?{nflilqrr

Etodlst
11l{tR 15tt8U zuO { U R(t t U ROtJ 9l?O U1{

2)

a{u

9^a t|g) t o a a l, <l - J

fl?0u leluil{R1:filruuR1:?ln:1vl4t0{nlilu 2 uilslou

3 . 5. 1 n r : ? r n : r v #c1o il n 0'r R l r rJ u fl o u n ril il : v An fr n rn n r: d r{ r u u o { llylri uu n o ilTr'a te o f
i d 9,,9t 4 u

tvflo R u t: uu I n ? u9l u l0.l [t o { R 1: 0 fl R 1: u gv qil uu

nr:il:srfiuil:yfinfi nrnzuo.rumr?ounoilfi rtnof tdoaoun trunarrufi srttiudr nAii

t A ilA v 4 a d r -4-.-.-^-.e^.-^- lA-.,y-,4-.^^l
nirUnr:tA:run?lilf tto{nlt0nnlts,UyqilSU iln?lilnntilU9lo:Jlll:tlUn0ilY'l?l9lo:Vlflt1{lJU0g

lu:ysiulpr rililtydilrfiu{1n d.rlunr:lduuuflolJfluJnrrufisruXuovfidnuuvtfluttuurfio

illernri?uilryilrilrir d{ovfinr:n:r01fi'nvuuulnunr:ttvrurirs,o{nrrrufisrulu 6'qfi 6rurn

rvirrTu s nyuuu 6 nirriu 4 nyuuu :Jrunarr rdrfii 3 nvuuu fl01# rvirfii 2 nsltuu unv

na:rJiurJq.r rvirflu 1 nsuuu uayluRl:n^qdrnvttuutodutuo,tuuaounrru6'runarrufintfiu

luusiny{o or0lfinavuuurnfiolug:Jildfiuil rfiohi'nr:urlnnerrumrursrirrndsruotnvuuu

n?riln^nrfiurflu1:Jodr.rgnrlournvrmilludtJ 6osldrnarq{r6sarTurYu:vlJlJR1to:?01#nvttuu

ruruilrfl:rd:uil:srururir lersuil{rfluEir.rnvuuusi.rusi t d{ s Tprub?rnnrq,{1unr:ttilnnrrru

NiRl:nou
ngn{rufrrodro \=

&,4
R'rtf,ount{T 1

ud
filrdounl{rll2

j
nanuil 1

oa{r.l
unrierunqiln?ufpJYr I

noo#or il.1/10

udti
uRt:gunqilmooo.:Yl I

do#o.r u.ttl2

ngnud z
vEltA

uRrrrJuRqiln?uEtJvl 2

dorflo.r ru.Uz

v{td
unrr0uRqilmono{Yr 2

6o#os ru.vs

, i a d -'il
?nJ r rJo r R n I il n u r o { n u r tu u n ? ril n n ru u pr s ri (s s)Copyright by Mahidol University



lJ€Ucltgt?Yt0tn0 lJu'l?1lu]a8ur'lon

nsuuurqdu 1.00-1.50 firJrsd{tn?srlirLrJE'r

ur,,uu,odu l.5t-2.50 flrursfi{il0ld
i4l

nvillrurqau 2.51-3.50 14il'lu0{1j1uRn1{
i 4d

nviluurnau 3.51-4.50 ?1il180{9

nviluurqdu 4.s1-s.00 ililtud{fiilrn

3.s.z n1:ern:rvr{r1oryn0rRuuuraaouinnnfrruqnfr,oo'tttisuqlotfintEuunr!ruunaor
qdl

lrasuRt:uunqiln?ilqil

'ij3.5.2.I r4'tn][nnUSJO{nUuUUttnyfl?UtUU{llilUill$l:SlUS'O{nvllUil 0'lRnslluu
rvvArvdl

douriouttavnn{R1:1l9ra0{ fl o{uRlsuunqilTano{ltnuuRl: 8unqiln?ilEri
rd d I c1 J - d 9i-.c--

3.5.1.2 tilsUiltmUiln?lilttgtR$t'lillJ0{nuuuuflnf,ilqrtvl1{R1:158,u 110{lllRltuu

nrirunruqru Tsrsl#afifi r-rest fl'uvtetdoildrdonJiourfioiln?tiluflneit{ tvildl{nvltuuRl:
tdvdcl ,4rv

tFtdo:JrioilRlTrStlutrnvnyt[uuR'l:vlFrd0uila{n'rttit usto{ilnttuunqiln?ilqil ila{R'15flou
9r

ni.rfi t ilo{neudnvnu

3.s.2.3 r:Jisilrfiu:Jn?riluqneir{flo{nvIruuFrndruqvrfvn.rRrtriuuilo{rinriuun{ru

reno{ Tosl#afi6 t-tesr flrinoaoudr'f,ionjiuilrfiuiln?riluerReil.t :vil'il{nvtluuRtimadou
9t

riounmt?suunvnylluuRrrvrrrdouun'rnr:t6sutorfntiuunrjruvrornot ufrinr:eouni.rfi z

I

10.{n:ltqaunu
rd A t t 4, --,-.4,- r

3.5.2.4 til5UiltfrUiln?lil|lgRstl{q,0{nylluualndilqTtT'l{R1:l:Uu tyl4?1{nvlluu
od@dt--,@':lq4------r-^

nlsTgtdOU14nltSgUqlO.ttinFfJunEiln?ilqil uaunvlluuR'l:vl9d0ur4n{ltuuflo{uRttuunqil
s 6t9 AA -ii-- 14| d . v

Tqno{ lqulfaogt r-test fl'tiylod0lJillfl'otil5flutTUunalilrtnn01{2o{nvttuuRllmafloumn{

n116uu:ril'ir.rrinrEsunrjrunruqruunvrinrBsunrjrumnaornruufrrornnrsdouslo'{nAlteinunil

3.6 aplaranr:?o'u

rdo?rnnvriuayil:yrfiunnilr{dfifirfl$oudr r:r{uryatild't'.rililertJrofiiltrufln unveq:J

rua n r: ?fi u n fo ru tau o u u s r ru ? yr l.t 1 u n r:ifiu n fu si u 1 tt

rn.u. 0nnlulntnr:fiont::vuldridurlld) / 43
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?rufl€u] qonluull

A?
9{AflltXln'lefi i zl4

f
d

ililYr 4

flanriefls

nr:56'ulun :rd 6to-utAOrrfi u nr:norno{r r? rJ :?ru{oryn un v?rn: rvr{{oryn d.r 16'

-!flno{u

4.1 ar a n r :i rn : r v # do ry a o l n ril u do u o r ru rdo rJ :srfi u rl :sfin G n t u n t :t#{ r u uvr tis u

noilfirmodrdonr:r€suf,dauvrurorrdosnrt6'srn'r:1,ssqiluu ehnYung:vfiu#urTrsilfinsI

fliir

flifroldron'rrrudarufioornng fi aoulu:tt ?mfi rfi ua{o.:riufi{urnfieil luuru:pr

?rrf,rnru,f, ruru t o yiru ornlr{riuuii'sfrsr n:ruatrTqfi nu r n:vm:atfi nu rBnr: luruqff{riet

nq{rilT{rJfirun: ,ilrueu g urir rfiol#vrono'rl#uvrriuunoilfirtflofrfionr:rFslufdaovruro.rui

runvr{rtt:turJ:vrfiu:J:yfinf;nrunr:1#{ruIil:trn:il {'?6'u1d'irn:rrr{{oryndTdornttul

:J:vrfiulprsnr:ilrrilsduilos:vdunerrufiotrlu rfl ud'rff

slr:r{fi +-t ttansri,,ofiuruorrdlnatrun^ntfiuturngdfisioum160unoilfi:tqof (n:10)

:ltJR'15
td

nlt0au:g9tlJ

n?'lunnt?il

n?'llJ?,ltJ1u

a?
rvlulJsl'lurnilqn

9,'ad
1. 9r'luluo?l'1fl o.llJvl15 uu

rqi'
l. I n?lilr.lldu 1ofl 0.llu01{ldltv 4.0 sl

It

t.z rj?rurru to.tttiou rfr n?tiltt'ttJlvdtJ 4.6 ail1R
I

A
1.3 n?'rilntoilnqillu0141 4.7

Ei
OlJ1R

rl

t.+ nerilsiotu^oscJostfiourlu nr:drtauo 4.6
A
9ttJ'lR

,&
1.5 n?]ils1n-{1ulJO{l1lOfi 1 4.0 9r

v e . -4----
1.6 n?rilfnttuqlo{lRlu1 llJRl:ofr u1ulu0?t'l 3.8

AI
9l
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en:l{fi 4-1uder.rrilrsfisilo{:vdunrrrufierrfiuzuo'rngdfisioumriuunoilfirrqof (n:10) (sio)

51UR',l5
.io

n'ltDau5v9rlJ

ad
n?'ltJfi9r[?1lJ

n?'lufilJ'ltj
aJytuu9l'lutRolqn

I.Aq9vv
2. n1:il]rf,Uol1lO?11 lU9llUSl?0 RU:

2. I sJulerto{drdnu :fi n?'liltillJ'lvf, il 3.9
d
o

avv
2.2 flil0{l9l?oRU: 3.6

.l
9l

z.g n r:ldda dnu:lu n r:rfi o ru T0.rhJ qirirusirll zuo{luill€ uil 4.2
AI

3. nr:dldl;erdonrludrufl o.rl R'l1I

v
3.1 n?'lilsatoilc,0{RlTl 4.6

d
9|lt'lR

tvvi
3.2 n?lildOnndo{10{ RlTl RlJlU0111 4.6

rl
9lu1R

A
3.3 R1:d0n?]il?ltl1ulJ0{ fl 'l$l 3.8 9l

d
3.4 flS'o{R',lr'l 4.0

4
9|

:.s ilirurotzuo,{Rlu 3.6
4i.
o

4. n 1:d 1rdlt o 1 udtu sJo.ltds{u :: 8r0:J rv nou

4.1 n?ril#atousfo{lfis{ 3.1 ilrunnrr

+.2 rfl s.rqusriil:snotfi n?tiltl4tJtvdtJ 3.2 ilrunnr't

+. g rfi u{ da urirl#rfi ornarruilrau 1 nluuvt ti 0u 3.7
AI

s. uluf;ln#sr
4rvl-&d

5. I I tlj 1l Fl nfi A d0 n nno{ R u luo 14 11, o{:J?l t: uu 4.0
El
9l

5.2 n ? ril #a r0 u q, o {r R ru rii 1 #1 u r{ r n ril t tn v ri r qo u 4.1
4l
I

s.g,ilrururitotruluttu#ln#o 3.6
4l
9l

6. nltsr-ereiorTulflld

6. I n?ril tJ'rR-.irs,lu nr:1#Tiltttn:ru 3.8
.l
9l

e.z nr:Idqorfrifll# 3.7
dI

A I s rr49r9, i
otnnt:t.tvi 4-l dllJl:0n01? lqudqlj lglo{u

.d d s I o 6 -C------^-:i--^-^^q^lr- d
- tfroflluo{urtst u lou:eil flu?t rsqiln?1ilnfltiluqj0{ng?lron0.l lryilnt:8u

noilfi'leofiuaonr:r€sufdauoruro.rrfo,rnr:f,srnltruuvqilru ogjlu:vdl6d.rdrurn lorsludru
e)!t!

rl?rurun1rurilillsflruqro.rrfionr n?rNntounqrutfionr ttava?lilsiotfio{cJo{tfiour ngriru
o.dAdrqJA
lrqtJnrrrunqtiluo g lulRtll $4il 1RCopyright by Mahidol University
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- R'r:dlauoludruto{tfiu{ilr:u1uil:vnou vlu'jr :vdunmilfietlXuuo{ngfi

uonorldumrEuunoilfier$ofifronr:riuufd'roorutortdornr:fioRtEGUUvqilryu oqjlu:v6'l:Jru
j '-'-''q'v' 'i " rr{da{fT{tfiu'hjtravfirdulfr'o.rrfinuJunn1{ qt{ngil1{nu tfi t?l91run?llfl u{lJ:: ultJil

- druuu#lnrio urdr :sd'rnarrufiorrrlutotngfi notno.rl#uvrr?sunoilfirtfl of

rfi o n r tE s u flde u or u ro s tio t n r: fio n 1 t ct uv qil ilu o qil u : v du 6

- nr:fioofofiuflld uudr :veYiln?lil6orrXucfo.lngfimoaotlduvrr?uu

noilfiamofrfronr:t€uu$dauouro.rtfornr:fiprnttfl uuqilryu o gilurvdud

a d u ; d A 9t v '{ r-.-Y- r

4.2 flaRl:Tn:rniruadruqmGmrsnr:fiuur5o{nr:dflnrr{uvqilTil'uo{unl:uunqiln?oul{l

a d v .{ d q al t A - .--.-9^-d-'-.-r
4.2.t nant:Ttn:lyliflndilqnrurrnr:rTuuuo{uRtiuuRqilTano{vl I llnvufll:uuRnil

d s i -, "t 1,-----.d v 4 '--------in?ilqilfrI 01Rnt:floulqunlnuvr t(nvrruur{nxiiltlrfrvr1{nltl:uu'u0{uRl:uunqilTqn0{T
u a t i- q

I Unv1lnrsuunqiln?:-lqil1l I ltdq{lluR]nflu?n'l )

4 .z. L .t ft n n'r : rili u u rfi u il n u u u u n r r r Fr fl o il ri o u n r: 6 su r s n r' r.: rin t? su n riil
; e d t C-

Tnno{fr 1 unvunltuunqiln?ilqilT 1

sr'r5Nfi 4-2 flan'r:rilEuurfiuunvrruunl:vrerdo!riounlttiuutvr,rdr.rrinrtuunrjruvrnnotfi t

v 4 t l-
uasunrisu nqiln?:Jtlull I

*p < 0.01

rsd u rio u n r: ti eJu I s{ fn 16 su

, d drq ,4 e ,, - -J-.-t---^---€. u '! ' 
j

nrirunonolfr t frrirlndrHu{flunuuuunt:uadoutn6flfiounr:l5uuuo{ilnl5uilnqiln?ilqilT I

o" v 4 , J- 4 . -d-.-r--..d-.^..^lriuun[:uuRqilnflno{fi I i]nyrruunl:vrelrfoutqdsrioutSsurvirfil 13.80 nYllllu ilnv

tuf
Rqilq?0ul{

rd
nlt0au

r4
f,?ututi.ttuu

il19rtg1u

t-value p-value

ndilTqno{fi 1Qr=40) 13.80 1.86 -0.39 0.70

n{run'luqrufr I (n=40) 1.3.63 2.18

Copyright by Mahidol University



riarfr-nir ur6'u rl il riT srfrsu n'nn rn.l. (mnlulatnr:finnr::vttuiltdiltltfl) / 47

rinr6ounrjrun?:Jqild t finyuuuRlsyreldolltqdsriounr:risurvirfr'u 13.63 nsttuu ltJ0

?rn:ryr{slorynlorul#afifi rtest rfienJis,urfiuiln?tiltterRsir{:vfi'ir{nvlluuRltuadoutndfl

riounrr5uu:vu'ir.rrinriuunrjrumnnuud t ttnvfnt€sunrjrunauqrufi t ilu?'l nvtruunl:

,reuu,oduriounr:riuu:yudrnin6uunrjruvrorno'rfitttnvfintEetunrjrunruqruftr'hiunn

sir{rYuodr{fir.IudrrTqvrr{f,fi6 ( p: 0.?0 ) uae{dtfinr€uun{ruvrouuod t ttavrintisunr!runtL

quii r fi nnru flfi u g t u ri o u n t : t? su tio t n r: fin R t t 1r n s qil uu o qi 1 u : v fiu 1 n drd s{ fYu

4.2.t.2 arnnr:r:JisrrfisunsrruuRr:vrodouriount:tiuultnvnsttuuRt:vletdou

mfirnr:ti uutolfinti su nrirunauqrufi t

lFtdrd
or:r{fi +-3 nnnr:t:lSuutfruunvrruunlsvrsrf,oilri0unttFtJultavnvttuurlltvl9ld0lJ14n{R1:

riouro.rrinrSuu nrirune:rqrufi t

olnqlrNfi 4-3 vludr rinriuunrirunauqrufi t drnvttuuRl:vletf,uutqdu

u 4 r - d t d l- | 4r q a

ild{nr:Guu4rn'lrnvuuuRt:Tafloilrnduri0unr:titJu lotJR0ulst uuRltuurlnvlluu
I . s @ d 149 - -d-"--'---

unaolrndurvirflu 13.63 nslluu unsfllul,tdsnr:tEuu"l6nvttuunr:urldoiltqnulvllRU 14.78

nyluu rfio?rn:rsdc?o4nTnol#cfifi t+est rfior:J6utrfiuun?tilttflnsirt:vmdr{nslluuRls

nreuu,ofiuriount:tiuuttnsnfrinr:titu slo{fn6uunrirunruqrufi t uldr nvltuuRl:

,rauu,ofruriounr:6uusavnyuuuRriyrerdournfisufi.rnr:risutotfintiuunrirunruqrufi I

rusrnsilriuodr.rfirierdrrityvtl{dfifi b < 0.01) ufoornnrirtTddr rinriuunrirunruqrufi t finatru

fn'friruduud.r nr:aouluni*d r *uoog

nrjr.rneuqr-1fi I (n=ao)
tA

n1lqn8 riaurfiurtuu

rJ1$rtglu

t-value p-value

!d
nvrtuuR0utttu 13.63 2.t8 -3.25 0.00*

sd
nsiluuiln{l:uu 14.78 2.45

*p < 0.01
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4.2.r.3 nn n r:rili uilrfi srn vrru u R lryre do uriou nr:risulrnynvurJulrpraoum#r
a@a,l

R'r't:uuruo{unt: uuRqililano{vr I

sttr.rfi 4-4 plnR'rlrjiuurfrrlunvlruuRrrvretflouriounrrrisurrnvnvuuuraflouild{nr:riuu

*p < 0.01

dred,A"i
ornqr:r(rfi 4-4 r^ru'ir rinr5ounr!rurqno{ii t drnvuuunrrvretdoilrqdfl

edrdrAstdqdoA
ffa{R]r[ilJUq{n?lnsuuuRlrytod0lJlnauR0uRl:lruu louR0urtuuufrrruumlnslluutqau

rdrfli 13.80 nyulJu unvnru?rd.rnr:r6su'ldnvuuunr:ilorToulnfifluirflu 16.50 nvuuu rffo
A 49 s q9.aa A rai 4 t r A
?tn:1Y?lqJ0Un lqU lSrTnn t-test lTtlOllJItJUlllUiln?'ltlll9lRSll{tY?l?1{nvllUURl;llqrf0UlnnU
ravavatAtdt

Roufl 1fl tt uilnvila{ RliltCIu q,o{uRtttJu Rqilil9no{vt I ?l:.J?'l nvuuu Rl:vl9rflouln n uR0u
dd@dqdr'

nlrdiuutraynyrruuR'rsuerdourodrJildrnr:6su flo{fnrEuunrjruvrnao.:fi t ttnnsir{rYuodt

firiodrrTryvn{dfifi (p . o.ot ) ufooronriralddr rinriuunrirurano{ii r finrrrufrf,iruduufrr

nr:f,oulun9ud z uo{nA

4 .2. r .4 ru n n r : nJE u u rfi u u n v r r u u R'r r vr e do r u a't n t : ti u u : v ? d r { fn rE s u n riru

jvdti
Tnao{?r I llavunltflunqiln?il9lulr I

dtddv,lrqdti
9t'l:'l{11 4-5 finR]:tljSUljlrUUnUuUURt:v|nfloilfiA{RliltfJUtU?l?'l{Unl:UURqilflnnO{T I

adrl
flasuRltuunqiln?uEtJvl 1

ealtd
IJO{URltUURqilmnno{rvt I

r4
RqilTnno{vl t (n--40)

,d
nltnnu

rd
fl?utuu{tuu

rJ19r:g1U

t-value p-vaIue

r4l
nviluuRout:8u 13.80 1.86 11.75 0.00*

v.l
nslluuiln{ll:uu 16.50 2.47

lgf

Rnil0?ou'l{
rd

nltsnu
rd

d?utljU{tljU

rJl9t:g-ru

t-value p-value

n{ruvrorao.rfi 1(n=40) 16.50 2.47 -3.13 0.00*

n{runruqrufi I (n:ao) t4.78 2.45

*p < 0.01
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It-Cqdual
01R9t1:lttli 4-5 VtlJ?] nUilUU R1:ll9td0UlqA Uiln{Rl:l: tjulJ0{u Rl: uu Rqil

J , I u d e d,. t -.!- S---.e d
TOnO{fr1q{nilnuiluuR1:lloflo:Jrnn8?rn{rR1:15uuflo{unrtuilnqiln?uFltJvl I teltJilRttuu

tAdAvdrg/qGil
nrjruvrorno,rfi t finyuuunt:Telf,oilrsdsufr.rriuurvirriu 16.50 nvttuu ttavfnt5uunrirun:u

nilfi I finvuuunr:ilerdourfldunfirr?survilriil 14.78 nvrtuu rfro?rn:rv#{orynlou1dafifi
At4drr4q4!rqd

t-test rlr0til5uutfruun?lilu91R9i1{tytt?1{nvltuuRl:1l9doulnnuila{R'l:l:uutul'l?1{uRl:uu
, j o d , i- r d --@-----4!-.-. t

nrirunnnolfr 1 uayuR15rjunqiln?ilqilli I lru?1 nvrtuunlsTodoillnnuiln{R'l:t:ull:sl't?lil

rinrSuunrjruuqao{d I unyfnrSuunciiln?ilrlild t uqnsir.rfluodt'rfiriudrrTryvnla6fi b<o.or)

uiooronriralddr nrnfiruqvrfi'vrl!n1:rirlurio{nr:,ir'oRrslJUvqilTuqlo.:rinriounrjililqno{fi I
t e a t I,

q{rR?luRrruunqiln?uqilil I

4.2.2 Nanl:?rn:ryfnndruqvrfihr.rnr:riuucro{finr6uunrjruvrono{fr 2 ttnvrinriuunriru

, A s j q-.- --4--------4^,^--.---y^-4 t

nrjrunruqrufi 2 otflRt:douloungnufi z (nvuuunadruqufrurtnr:t5suttotfnriuunriru

rnno{d 2 unvfntiuunrjrunauqrufi z ttesrllunrnnuen l)

4 .2.,2.t ru n n r r r il6 u u rfi u u n v r r u u R l : vr n rro u ri o u n t: ti u u t v u d t.: tin ti u u n ri ru

j s d ' d-
Tono{fr 2 ilnvuRl:elunqiln?uEtlvl 2

er11ld 4-6 Hanl:rilSuurfiuunyuuuR'l:Trerflouriounritiuu:vil'ir.rrinrEuunrjruvlnnolfi z

q ci I d,
ilavilR|rUUnqiln?Uflull 2

i,dr---.4^-^--.-ud0tnflt:t{fi 4-6 uudr nyttuURl:llndoiltqfiufiounr:iSsutloltlnlSUu

nrjruvrorno.rfi z firirlnd'rdu{rTunaruunl:TerdolJrnfisriounr:t?uusJotfnrEuunrirunruqilfi 2

sqd,d-a,.i---r--..4-.-..^l^^y^.a
IoufintEuunrjuvroao.rfi z iinsuuuntivretdoillqfiuriouFturdrrTu 13.00 nvlluu lrnufR

d r d - a ., -drEuunrjrunruqilfi 2 fi nsuuu nr:ilef, outeA0riou nr:t5tlutvitn'u 1 2.95 nvltuu tfioTtn:rvfi

t s 6t 9/ -aa A .-r+------C^.-.^. t t .-----5i^--t
riorynlnulfanO t-test rfrortJEuilrfrrJ:Jnerilttsrflqrittsl,t?1{n&llllufll:llelfloulqnsRouR'l:
d I v d , d - q.4-. --,r- ----^--:i^ ^..^.^t- 

j
r?su:smdrtrinrTuunrjruTnao{fi 2 rrnvfnGuunrjrunruqr.rfi z nlr'r flvtrtluRl:lleldoillnAu
rdrddr-d.-4td^U-f-.--.^1--L!<

riounr:rTrJuruildN{niSuunriilTqao{vt 2uasuRtitlunqiln?uqilT 2 lilllslR$|l{fluoul{tl

Rqilq?o8l{l 'f,n1[snu
ral

d?ulljU,{luu

rJ'r9r:g1u

t-value p-value

nrjruvroraotfi z@-ao) 13.00 r.7l -0.1r 0.91

nrjrun:uqrufi 2 (n:40) 12.95 2.24

*p < 0.01
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vov-68.-rs.{td---.q41 r.4-4
fudrrirgur.rddd (p = 0.91) ilf,Fr.ririlnt:-sunqilmaao{1i 2 llnvuRltuunqiln?ilqilT 2 lJ

q& r d A y - tq Y..q-94..v
n?rilffruglilnouRlttiuulto{n1:0anl:uuvqilryu0 g lu:vail tRnlnfl{Ru

lddlA
4.2.2.2 fl A n 1t lils Uiltfr UUnsu1] 1l R 151lO dOil n OU fl ltt: UUttAVnUlluURlsll9?loU

v d v d t d-
iln{n15ltuufl o{lllRltuunqiln?ilqilT 2

ltdArdq
stl:'l{fr 4-7 finR1:tilSUUtmUUnsuUUnl:T9d0URO1.lR1:l:tJUllAsnvuuuRl:vl916Y0u14n{fl1:

risurotfinrE uu nrjrunruqild 2

'tp < 0.01

I I e 4 t i- r A
01nfl1r1{fi 4-7 ilu'jr rinGflundiln?uqrufi z drnvuuuflltiledoilladu

v d d t d s. I a d d
fl n'{ n r:t5 uu{{ nilnytluu R1:1lFtd0iltari un0u n1:l: tJil lfi uRoul: uuu Rtt uull lnvlluu

C I u - v d l4r, ..-..-d-..--t---
lletf,oulsaurvirdl 12.95 nyuuu lrnsnls?rarnr:t5tJu l{inetluuRltTadoillsnullllnu 14.55

nsuuu rfio?rn:rrr{{orynlno1#4fi6 t-test rfronJ6uurfitJUn?tilustRsirr:vil?'r{nsltuuRls
i|do4q-lt---!

TOdoUtqdgriounr:tSsuunyun{R15r5uu lJo,iuRl:uunqiln?ufluvl 2 }lLJ?1 nvtluuRl:

nnaournAuriounr:r€suuasnyuuuRrsmnrroiltndsnfiinr:riuuuo{fintiuunrjrunruqrufi 2

snnsil{f,uodr,rfiriudrriigul{flfifi (p < 0.01) r,rioomnritald'dr rinriuunq'ln?uqild z finatru

flrfirudumd'.: nrtfl oulun9od r tuoog

t.adttl
4.2.2.3 fi n n t:ttJE uulvl uu n yilu u R lrll o d0 u Rou Rlilt uutlnunstluurlglfl 0uiln{l

dodti-
n1fl:uucJo{unt:uunqruTnno{T 2

Jlddra{ud
elts'l{fi 4-8 nant:t:JTuurfruunyltuunrsnado:JnouRtttitJullnvnslluuflad0uHa{fl1:t:uu

a d t A-
ljo{ruR[tuunqililaao{vl 2

nrjnnauqrufi 2@-ao)
ld

nltnnu
r.l

fl?utuu{luu

ruln5g1U

t-value p-value

rd
nviluuRoultuu 12.9s 2.24 -8.48 0.00*

sd
nviluuila{lttfu 14.55 2.29

nrjruvrorno.rfi 2|u.ao)
IA

nllnnu 'ifl?utljr,{luu

rJl9riglU

t-value p-value

r4
nsuuuRoul:tJu 13.00 l.7r -15.6r 0.00x

eA
n3iluuiln{lt0u 17.30 1.84

8p < 0:01
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tlnqr:Nd 4-8 rryu:'r rinriCIunriililanuud z drnvttuunrtrtauu,nfislud{nrr
dtdtdsraled"A.v
t:r,u{{lR?lnuuuuRl:nafr0utnnuR0uR1:t:uu l9ruR01l[;ullunttuuulnviluulnnutll'lRU

vdt"lilAro
13.00 nyrruu rlayRruua{fl1:15uu rnnvulruRlsvrFrdorJrsnurrirrYu 17.30 nvrtuu rffo

A Jg s q9 -aa A td 4 | | Et
?tn:1u1.r{0{n tng t,rdn0 t-test tvt'otljSuutltuun?lilil9tR9r'l{:v1.1?'r{nvlluuRl:vl9dolJlflnu
tdvdua,d-rdt

fiouRt:tiuullayila{Rrfliflu uo{uflt:uuRqilTano{T 2 ltu?1 nviluuRlrvr9flourqasR0u
d d u .il u d t i- r q t 4

R1:lStJUtrnynvtluuR'lryt9tf,outnnfliln{R1:t:uu cJ0{uRlruuRqilTqno{vl 2 ll9rR$l1.lRuou1.lil

riudrdqvrnf,fl-er- b < 0.01) uiooronrirrldr'r rin16ounrjrurano{fi z finrrrufrdruduud'rnr:

" "7Jdou tunr{vr 21o{nE

ldGlddtedf
4.2.2.4 nA n 1: tlj: UlJlvl Uilnv llUU R1til A d0 il iln{ R ]ilt tJU:v1{?'l{U Rl: gU Rqil

rnno{fr 2 unufnGflunrirunalqrufi z

erlrNd 4-9 flnRrlrJiourfisilnvuuuRrrmadoililf,{nrttisu:vmdr{rinrSounrjrumnao{d 2

Ativ4v4,
01Rgl1:t{11 4-9 T{U?1 nyilUU Rltll9tf, 0UlnA U?ln{ n]il: UUfl 0{URl: t U Rqil

A , C v a a d r - -.4- s -.q d
mflno{n2q{n?1nsilulJR15vtFld0ilrnri8iln{R'riltt,uflo'{uRltuuRqiln?ilqiln 2 lquunltuu

nrjruvrono.rd z finyuuunl:yrofloilrnfiuflfi{riuurvirfru tz.go nvlluu unvfinriuunrirunerl

qrud z finvuuunr:ilerdoilrndumd{r?uur?irrTil l4.ss nsuuu rruaoitn:rvf{orynToru1da6fi

i 14 Ga | | . -4 
q d r q d

r-resr tfroliltuutliuun?lil[t9tR9t't{tv?r?'l{nslluuRltvlof,olJtnngila{R1:l5uutvfi?'1,{uRl:uu
Itrais.lrd^tdur{l

Rqililnao{li 2 ltnyu Rt: uu nqiln?ilqilT 2 v{1J?1 nuttuu RltvlnrYoiltqn uiln{ RltttSutvfi ?1.1

s A r d- e d r d--., ---r--y--- -l dv e v -aa
{nrTuunrirunnno{tfr z trnyfntSsu nqiln?uqilfr 2 tta nen{ nuo ur{riu udlniuvn{dnq (p<0.01)

rfoorrnrira'ld'drrunfrirqvrdvnrnr:tFsuriornt:f,ornr:vuvgil$ulJo{tfinriuunrjruvrorno.rfi z

runvfnti uu n rirunauqrud z

lvt
R0il91?ou1{l

r4
nltnau

ld
d?utuu{l]J1l

tJl9r:g1U

t-value p-value

nrjruvrnnosfi 2 (n=40) 17.30 1.84 -5.92 0.008

rd
nqiln?ilqilm 2(r-40) 14.55 2.29

*p < 0.01

ruatA
({n?lunr:sunqiln?ilqilm 2
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t
d

ulrYr 5

ofiil:rsJfla

4 i rd rr ' - I uy4 d A v
01RflAR1tFIRUllTl0llj:UlJl1r8U?1 fl1Uiln{r01nilng lOf,nUllUOl.r'lr5OirRl:09rR1:lJ8V

qiluu01RUvrt60unoilfi rrfl ofilfro nr:ri uu fdaonuroudornr:flsr RrrlJ Uvqilru druiung:vdu
J - d <rj- I 4 ,, t d A
fu:IreruflnurTlfi t ttda ngoviin?uf, n?rilr{rl0 rfrourriosnr:f,enr:uuvErJsurw^il{u?rFo
tnr s 9) ca 4 d v 4 a | 9 Alil tnuqnnflvvr0lr0lRnaflilqntill,{R15t:uuloiruRl:uuiln{RlrflluTronn?1il;fl0{ng ryir

drrJ r:o o fi il: r ufl n'ld'ds sio 1ild

A I t 
^ 

| a a o el A aA 4 9)
5.1 ruARlT?tfi:1v?iltuuu:vtililrr:vdYrSnlflRl:Yr't{lulroinJYtt:gunoilu?tgto:liloRr:ffitjui

dr sn u ros t+o { n r r,il'nn r :r u uTil Tu

fl nnr:ilryffiurl:yfiyrf, nrilro{llilriuunorufi?rsrofrfio nr:ri uufde onuroufor nr:

ffnnr:ruvqruru ngriaulnqjfinarrufiorfiu16srrYuuvrrisilnoilfi?rsrofagjlurnu'ri6d.r6rurn
! & a d a dd v J rnvo A A v I
lt,tutuo{0'lRUytttuun0illt?tgt0:vttTtl.tlJu l9tultrTu0tu0l.tllt0.lR1:0aR'l5slflvqiltu0r, 1{lflu
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p-value

nInufi1 25 13.80(n=40) 13.63(n=40) 0.r7 0.68 0.70

nanufr2 25 13.00(n=40) 12.95 (n = 40 ) 0.05 0.20 0.91

tanu 25 1340(n=80) 13.29 (n:80 ) 0.1t 0.44 0.73

*p<0.01
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nenufi2 2s 12.95 (a={g) 14.55(n=40) 1.60 6.4 0.00*

tanu 25 13.29(n=80) 14.66(n=80) 1.38 5.52 0.00*

*p<0.01
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p-value

nEnudl 25 13.80(n=40) 16.50(n=40) 2.70 10.80 0.00*

nanufi2 25 13.00(n=40) 17.30(n=40) 4.30 17.20 0.00*

"itilau 25 13.40(n=80) 16.90(n=80) 3.50 14.00 0.00*
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p-value

n;nufi t 25 16.50 (n=40 ) 14.18 (n =40 ) t.72 6.88 0.00*

ngnud z 25 17.30 (n=40 ) 14.55 (n=40) 2J5 11.00 0.00*

d
tqau 25 16.90(n=80) 14.66 (n = 80 ) 2.24 8.96 0.00*

*p<0.01
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a u rfu n a r r{ r u'.r o*r n r r ru

d1rur:oflo{rnfo{noilfiersrofdovdrl:Jldflurvrrisud'rnrirr hinr:d'rfiuoflildil:i6cro.r
j I a U I o q 9a e) o v 6l .o .r a eA ct t

rniorfiq.rourfiuhJ tu:rvorodrlri'rfiErr?o'ilrfisrlunr:ilrumtEflunoilfrlnoifrafr{ilu hJ1fi

fi'rrn$ornorufiarflofdu 1 d.rfiqoraruu-6rouniorlu:vduair ororitrua1unr:n:vorsdo'hi
t ,d

ilv{tiln1ut1tlnn?:

6.2.1.3 nr:uri.rufoflruo.rurrisunoilfi?lerofrfionr:riuufdruoruror oonrflurdo
rrvovsgjoeo-v6diqt

urrioo 1 riou dordrsr'ur{:,fioqro.rrrJoursrrrudrsitLnrrrudrrYtgttnvofuttJ:tsnvtdsqtiioilrJuttsi

nsri'arloInsl#{onarrunfonrurdn:yfru rs?rlodru rfforirul#frr6nuerilr:nritnatruult1o1u
X uer &

t1t0fi1tgl{t1u1u

e.z.z ilorctuo uus drrir n r:ifru
d a d a tA d 9e, do j jd v @l

fi ? 5 il R 1: ru n fl il vil 5 u u n o il Tt ? t$t 0 fl ?I 0 n 1 5 t: fJ u I 9 ? ugr u l0.r lr u lu 0 14 llu R U ? R lJ rJ iu ll 1

fi.rurodorudu 1 ldu druilnfiurr{dl runfiuuxorRrd uavilnfisrr{fiu rfludu d.r{6uu
d 

"t 
& r49s at a i

fl un i fl rE u u {tu-o n r 1 6'Tq 0 q : { 0 r R :J vr ti u u n o il fr ? | g o i
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flsn1:dlqA.l

l. nilynriilRr:frwurnr:rn:ugfirunvdrnruttrirrr6,drfinlru. ttnufrslurtg:ugfilttnv

d.:nruurir rrfi n rTud 8 (r,t.fl . zs40-2s1gi).n!{l1l}l dl :tfi 91rr'1 u*fu du ; 2539.

2. Rtiln?uqililnfis. :rstrucnru nt:nirunfiu tol:J:vtno'lmu fl .d. 2535.

Rq{lvtTttJtf tufit: fltuYtt?{anUlfltdqfi1nTu]adttarfi.:tteodoil; 2535.

3. nr:sr{ ru rdullilri. qrnl*fiot,.ordoruqruuu. a!{llllildl: Torduualni,ZsZO.

+. rJ:ytfiot vrifiu. nr:,il'otnr:rynnloU ttnvfi.rrJfrqnlunq{lvll'ltll{1un:. nr:il:vgruiurnr:

qtrfiurafi'rttaqdorurtriss'tfin9od 2' nTllilllcl : tduvriaunt i't; zszs'

5. fi fit a:aru'ild. ruqu drravfi.1ps,doru. n[{lrlla :Iord sualfl f : 253 5.

6. Runrr: 6n:rqioni. nlrufunvn?rilsr:yfifinrfiueriuflqntfittmsrdotornzuuvrynr'loflilo.t
v 4 J - 4 atJ - q g,-- v 4 6l -.. ra d

rinr]uudurirsilfrnglTlfr g dlrlnn:rudlilrydnu1 lutlJnnq{tTT'lilil]un: [?vlU'luv'lur

fA4lY3--a4.@aav
rJiry q rfrnu'1f,'tdgtr'ru ?t r:iu frsr -rylt0 n qzudnu 1.|. n { { lvlr'l'l: lJill crl9l?T81nu

ilfl r?m urn'uaiu niuvrril:ot ; zs+0.

d v - ' y^^...^.^^^_ ^^^----*.-.. o_ _.-- -^^'-1g ^^._^4^.4^.
z. gudrfi'mru1fifrnqor, n:ilery1n15. frturnd'oruttu?vn{Rtn{nrurufin4fl:R1:ARslsTufru

fl1u;2542.

s. rduh rnlil?fiu. n?liltdottayfiurufi'uflqutfilttrotdoru. dltA{tt?odoil; fi.u.-n .n.2520.

q. aor:iu?frs:J:ygn:ttayfrinru. antunr:niil:rmnrluu u.Ft.2543. un::Jgru: ruur?tsrn'u

rfron; zs+:.

o:fiuvi 16srufii. ttu?tl1{R'l:frolutrfrnq$:4.!rtrqdorudnutvd'lriturudnurnoudu

tivr srfi uuf:JFqtyr?vrorf, rfl errrr14rfiil fifl f, 1ffleiltrnIuIn?fi ruuluflrutdonl:

fi'fl u ru ill t1t n :1. n q{tvtu q : rinr fi oi1 u1fr8 uil r?T urd'uru fr orn ; zsz t .

n:lJenRl:. :'lu{tuetnlrvr{rfolfl qurfisttrqdoilri'uuluuttrnr:dnvrulus.

nlruvrl{dr : n:vT:?{dnslfr n1:; 2534.

rJ:vg:Oi rufiar:.fiorivruriuiu. Rq{tvll,l"l: flturflIdlflnf irurdsngfivt:tnuru; ZS:6.

qmriorrf q1afind. t'lu{ltuRttdtJr',d'uuurulTnl:finslfisrttodoru; il.il.il. (dodlur)

rfiry! mo?osr:. nt:6'flnt:ttJy{nFloU. llol.lllfil.l: nrirsrrr:u::runruvigrn::ilflldei

rumrimsrduuoutlriu; 2529.

10.

u.

12.

13.
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1 5. R ril n ? u Fl il il a fi'u . r t u { lu da tu n r : nirf o r ql sy il n Flo CI. n {.uvt 1r.t : R : il n ? il FpJ il n il^u ;

2542.

t6. qfiu odqt. nt:ntoiltsuuunvdnuuvrolrynnlou. nrr?lnou:rutrrirrnr: rfosnr:6'pr

n rrryn nlo u. frn ln udrfn { ru niu y R : : ru n r: fr un odo ilurir yrsr^ dr ru fiu n : ru n r: il n n : o.r

ilr riu urfrun:rrurfi:rrunyorrinr:n'rrrudaruffo:vur'xil: vrvr flqi{u (ncA),

(1,9-23 nlJ);2531.

tz. erslrin?mursranf rufirivrurduqhfrur::rurfi:rry.:rsuun:iuarur;:ninrir{i z uux

u r n r lil'or n r : ry a nlo u d r u iu qru vu rff o.r n dn r r a v rfror qu dnntna rruro?ty lu qfr n rn.

In r r n r : il'slr u r q ru n r n fr .: u r n do il sJ o I rfr o I u dn ; zs I : .

t g. frs:t d'rtJ'r:0 ttnvinfio giaiuvr$. uu?vn{n?rruderffo:vmdrs:J:vmruril nrniglunr:

ttsnil:vrnmryaalourioufi.r. anrriurit:{rlslqR'Iil drfn{ruildorn:yvr::{ilnn'lTU.

fl{rillr}rdr : drfnfrrufi rAil1rrilJ; rTu 0ruu ZSqO.

1 9. :-nu rnnil dv o'rrr, drin.: tu. drrin ing rn? lil du o lor 253 9. n q{rvrvuJ fi 'rller5 : n 0.r

?ryrnr:unvrtFru.nu dlininsrn?1ilf,yorfrRE{mrotil14'ru nr;2539 (:rurruil:y'f rfl).

20. ililvr?t:ot fi':;nunr. nt:fioturqenr:rirru,fuo,u, drnfurinriuu#ufiruildnsrtlfir
-a a /ra 4 v a

[?vrsrfirnrufiJ?tyqrdnurfl1fln:ilillrinrfro arufrur:ordorudnur]. un::Jgru,rinrfio

Tilfl rd's ilr,triil urfrurufr era; zs+1.

Jo et v 4t A s) 4. A - I

21. dtJf,?u f,sll:{lJu. n15f,t1{ilanqn:fln0uilJd{il?0n0ilflRUlrt0{n1:00R1:lJUv{ailou

luniarfou druiunruyRsrilRr:qiluu lueuvrf,urarru'orun:ilgru 1?vrurfrvrufiJ?ryryr

iilurqran:runr:inrfisr arurirlmnTuTadnr:uinr:fisuer,dorul. un:rJgr.r::inrfior

?vr urfis ilfl r?il ertduilfi'on ; zst s.

22. n::uRr q:rfi'uffiri'nd. nr:agrsunvmqnorldildnqor:?lnourrufiurand'orufinut rfor

ilnfis ornruvrynnlou druiung:vdril:vnrudnsr lamurfinufiJ?igqrfinurarnfl :
vaaYA-ls66qasa

tJ?|1uilfl91 3f1Ulfl{ll'l9l60ildnU1.l. 1lfiIlJ$tl: Ut}lc|/l$l?VlfllAU ruill?Vlt 1oUlJ149lCI; 2540.

t9rlna4/Jaaql-Ul
23. qilfl? tj:vnou hTtJR0 ut?ot. UUUrj-rvljuur?f, ilavflRr?'tul?fllu1J:v[1rd lTU. n[ril1rvt4:

'ltoisururnr^t; 2538.

z+. drfnrruniuuR::rJRr:nr:il:vnrudnulni'rnfi'. nr:frwurau',udo"',ni.,:vuu{nr:rJfrgrJ

nr:dnsr. n{ruyrvr,r : ru.il.vr, ru.:J.rJ.

zs. finurfinr:. ulsutuunsuflunr:f,qnt:finstriuff,uglu tz fl. nq.rtvrmq: I:tfirudnt:

d1clu1:'2533.
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26. drqr fiuvrarfir. nr::JfrgrJu6'nqn:n:vu?unr:riuunr:aou tfrorffslurnuh?aoErndo.t

fi'r an rurg:u g fi rttnvfrrnltor frluipr. to nar:il:v nou nr:rJ:vqruf,ruurln:lnr:

rJ fr grJnd'nqfl :unvn:silaunr:rE uuo',reuu,frufrfl urnut#aoondolf,u nr:d'otur

ro:ugfiottnvd{nil lu:ydtfiinipr ru.1:ttt:uttouutf,tetof; n{{lYtv'l q 7-8 c|n 2$g.

zz. qirrn ruuqdud. flrXrrnr:aou?TUrsrenf :vdlritsildnutfloudu q'lilltux df,?vt.

ro,rngl:.rriuu:ruqf lurslflnr:dnu1 t2 tivrurfruud:Jiqtyrfrnilarasr:ilflrfotfrsr

dllJrRrrflou?nurgrasrfl. nqtrvnon: rftufisrivrurd's ililriiltJrdutnun:dr as.d;zsz+.

za. nigfind fiuvrfnra. flqrrrfiurriunr:1dufrnqo:?rsrarasrf:v6'urTtuilfinsrooudu

I:.rrEsufr{rTon:ruarfirXfinurrrnnr:dnsrz tivrurfiuufiJ?igqrnqaran:ilflrfiufisl

arc1rnr:dnurTvrurarasrfl. n{{rvr}r,r: rinrfifl?ilsrfro qwmln:nIrunr?vrsrfis ;2530.

zg. r6ruoar foufigfiu. n'nuaryrrnynrurdrritglro{fi{ttrfldoildnst. ronar::J:vnouRt:f,ou

rin dn u r rJ?rg q r Tvr a r t r fi I t t a sr flo ru d n u r ru m r iu s r dtl ru n^o n ; 25 3 0.

30. tRUtJ fruvrfrul'ruayrJ:yfruf Inuaruq:ni. na'nnr:fiutaqdoridnsl. fi!{lYllldl:

qilUildfi ntnfnr:tnu fl :ttril:Jrrtralnu; zszs.

r t. dnu rfi nt:,n:ru?mn r:. mfrnqor:til oildnu rno u du 4utfrn:tr zszt @fr:tr-liurJqr

2533). fl ! { tvt?{4 : l:tfi il dn r: d1du1; 2533.

zz.ifrui:viruuruuvi un,urudu dfrunio.r. fiqres,dorudnur (qfuslu|lull). fl!{t?lvldl:

riorauril; zsgg.

aruu d'nrqfi. nr:a9rsIil:ttn:ru?lnouru ,r''uoo't:fitmflttuunfifin druirLngfiturufinur

[?vruru^T{ufiJ?rgtgrnqaraq:ilurffl fie nrniryru?ilr:nr:fi nsr]. nqttvttrt't :

rinr fi fl ir urfiu qwtnt n:niililr?vr urdu ; 2526.

Duan, James E. Individualizeed lnstruction Programs and Materials. New Jersey:

Educational Technology Publication; I 973.

n :o t nrtg oti o qru ioni. qor n r: ti uu nl:do u. rfi sl 1 nri, nrniryrm nlu lntm x n r:

dnru r nru vdnu raranf ilur?r urn'urfi a{lilri; zs:e.

: o. q:riud ilururnru. qn nt:fl ou. ro n ar:urrifl n t: nr::J:vqlil fr rifi nr:drgor nr:

eounrsrlvru dufiuilfinurflfi t; 2sr8.

:2. fru6ri vl:nruxd. rruuduo',tdou. nq{t?lrnrT: T:rfi'rudqu1ruann:ninl:lfls$l:

ttril il : v tvt glvtu; zsl q.

JJ.

34.

35.
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rA . '-'7tt-nqoq"n
38. rll:o.r qr1vr. rvrndnnr:rqiuilllvrriuuhJ:un:il. RE{rvr?trq: tJfilamslfrugiun?uvr:?I:sr

il:sarufiq:;2st9.
gq. fsu{rf u:mruarduayniuy.loRflr:nr:f,ouqointnnluIndunvdonr:dnur nri:ufi t-s.

fl ! { ryf u dr : dlin rvr n Tu Intvr r.r n r: fi n u r ru u riu urfiu qTtfru t : : ru rfr : r t ; 2523.

40. Schramm, Wilbur. The Research on Programmed Iustruction: Arurotated Biography.

Washington D.C.: U.S. Deparunent of Health Education and Welfave;1964.

41. Fry, Edward B. Teching Machine and Programmed Insfruction. New York: McGraw Hill;

1963.

+2. fiuuf q,urJ€d. u?R::rJuayrvrnTulndyn{n15finu1. sa{i: nrn?ryrtvlnlulndvrr.r

nl:finut notvfinutflrasrf ruur?vrurduf,iun?uvr:?I:sl il1rtltf,l-l; 25 19.

+:. qqrdo n? 5 ?r'rt? ry. u? R::tJtila Tulnt nr: f, n! 1. n q{lntnl T : ro?q?vr dn r:fi'rud;

2530.

u. ilat"uu1ufiuvrf. rvuudruagr{ilrriuu fi-roa-r6ru tivrurfiilufijiqqrivruroran:

ru fi tinr fi q I fl rl fl o 1 : ritu fi q?il u r d'u ru m r?n u 1 a-u fl {'u n 1 u n?u vr f ; zs : a.

+s. fiorriuli ruyfiuo.r. rvrnTuTndnr:finurdrrua:io. nqrtvmtur{tltFn: dtinfirur{u?uYrtoel^du

rv{ :dlil : dn d'f, r rTsr ; zs g e.

46. nno{ ri'u oi. n1tfi$u1cAt dag Authorware. to nfl l:il:s noilnl:?lnou:ll'

un{5 : nrn?ryrrmnTulndmx nr:dns t nru vdnu rsran$ ilfi rin urf,utl:ur; zsl a.

47. rr:n::tu nlruutq: 
ttnvu nfiu{ oriunrffifru. nr:fieturlil:ttn:ruryesaou.

?1:d1tf,d?'q{|.;2533.

48. Stolurow, Lawrence M. Teaching by Maching. Washington: U.S. Govenrment Printing

Office;1971.

+q. lill:od o6:ururqn. 
nhln:norufirrqofil:vqndvrrsnr:dnut. nq{tvtl{T: qudri.rrairu

n{{lYlr,l;2528.

50. Ect4'r?::fl nvsl. n'l:dgr.rgonr:riuufdrunurollprul#norufilsrofiiruau, ,iuurfinnr:

rXordrufuivrurRs tivrurfiilufrJ?qqrdnurdlde;tJtf trTrufifl dtfltartnl:dnurfr

luqjunvnt:dnursiorfroll. un::Jgru : :inrfi'q?ilurd'u ililt?fl fl tdarufion; zs+3.
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51. out:iN nr:fi'fiufl . nr:eflrruyrrGuunoilfirrnofiieuaour$o.rrirrd0unvnr:?rn:rvfsoo

linUru'yrufiJiqqrivrurcre qfililrrinrfiq arsJrrrnluTntnr:il'srnr::y:Llar:

aumal. u nril gru :riu fr oTr urn's ru n rTm srfrs ufi aa; zs+2.

sz.#uiEni qfi. nr:firuurttnsnr:il:vrfiunnuuriuunorufr:rnofliauaou iryrifle,raranf

,fuotil,fiufi?sr drmilrinr€uu#ufiurudnurilfi t livrurfiilufiJ?tgiuriuurflrnril?rl

:ifl fi fl arcl rrm nIu In6 n r: f,sr n r: :s u u dr: aurrql. un:rlgru:ritu fi qiil urd'u

il il riil srii'u ufi sa ; zsqz.

53. Mc Curry,E.N. The effect of Microcomputer Dill and Practice on Achievement and

Attitude in General Physics Class at a Two Year Libral Art Collage. Dissertation Abstact

International. 49(November I 988).

sq. ilaaz firuruuvi uasnruv. nrirdoaru:;:nirruu:rs?fl d053 :J:yvrn:rYlfi{uand'0il mdn

qor:rirurudnursrouslu qurdn:rv zszt lnriuurJiurJqs v'r.f,.2533). fl[.rryr]r.r: iorur

V'l11lS; 2539.

s5. qiysrJ oiavorn. nr:?6'srdordu. nqtrvrvr"r: qi?urar &u;zsts.

s6. gfl6 r'rdinruv. rvrnfrnnr:ldaff'firfronr:?fru. nquvrvr"r' I:wl'rudro?\Na;2s25.

Copyright by Mahidol University



t|oltno?1uln0 !?t'l?lt01auuiloa avr.u. (ryrnluJatRr:fronr::smrilrf,urlld) / 65

Rlnafu?R R

{fionr:lduvrti uunorufi'arqofifio nr:ri uufdr uoru,uud'uo o',:f,n nr:

{svqr,ryu druirng:vd'u#urit0t dnurflfi r
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qjffonr:lfsruftJ:un:ru
er A aA d .,q a4---..,4---.y2t^^---

urnrSgilfioilr{?[9ro5llioR 1 :t5u unoilT1|2 lglo:lfl oRl:l:uil g9l? uglu[o{
rvA v o v v 9a v 4 4ld-

r5o{n r:d'nn r:{u vqil Til cn?ffi un g:vnil ryilil 5uilfl nH rilm I

:tvrriflunoilfiarsrofrfionr:r€oufdaoru,uo,d'u.tor:o'nnr:sJtJvqiluu 'ldfrflurduIosl#

lil:rrn:ru Aurhonrare Version s.o rflulrj:ttniilmfrnlun1tfifluttuuu unelil:llntillflTtJ

nr:a$rrdonraruludruoirr 1 rdul:J:unril phoaoshop 1fi1unr:nnttsi{nrr't lil:ttn:ru

Multimedia for Window gs lffI u n r : d'ot t tn v riuvt'n tfi u{ rfl u du

t. q:Jn:nifi'f,rrflu1unu1d.rruIil:ttn:n

lunrdnururrSgunoilfilnofrfionr:rtau-g.drsru,uuluofud norufiarsroffr 1d dot

I e' --'-- {-rfottafttavryovltt'lfqlo'l:vuud.rfi
il:vn 0il9? uqil R:al gltall?:llnvryol'lll'J:"lJoit:;uuelilu

- nrirsrjtyil?aflannl{ (Cenftal Processing Unit : CPU ) fiogilu:vd':l
d

Pentium 300 MHz ruulil

- mrirunaru8ttfrn ( RAM ) 64 MB duttl

- 66:0ru1n:fl ( cD-RoM Drive )

- nrfprrfiul ( sound card ) , drTn.t

- ooruofitflofil:ctnr vcA n?tilnvt6tlsr 640*480 zsa fi mioq'rnr'r

- tu]flilnvnuil0t9l

- doll#lu:vuurJfrrififltr Microsolf windows gs dulil

z. riu s'u u 1 u n r: 1 dlvr ri s u n o il fi : tq o ftfr o n r : ri uu fde uq u ro {

o<i
?fiYt I

l. ulrrj}J:un:ilwindows

2. fuil ni u cp IrJ :u n rru u u ri su n o il fi ln o 
grfi o n r: ri ou f6'r u r u,u o,f u u n r : fin n r:

uflvqilsu lu co-Rou oriv"
6e) lu 3 o i3. l'flilld9lJlunnnRm MY ComputerCopyright by Mahidol University
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4. tdonnr:rirt'lulild cD-RoM Drive ( Drive E: ) Isrul#tilrdeTurdnnfin{i

Drive E: uusqilsil ovil:rnq:rsfio nit" c,o{unr€uun{unurr t6on rile do tovqruru lnuld

,ulddu,duofind rit. nrnriul:J:un:ruov6uir{rurrf,e{uvrtiuunoilfietnoftffonr:riuuf

da osru to { tf o r n rr f,n n r: fl sv qil uu drm iu n g : v d'il #u rit uu dnru rfl fi r

?fifi z udo{runriuunorfi amoduuuduoo ntu

t. uirrjlrJ:un:il windows

2. rirrrurdnfinfi riru-stutt tdon:runr: Setting\ Confiol Panel

3. fi contol panel tdonnlonoil Display

4. fi oirptuy properries t6on:rsnr: Setting rtdedtuusl Screen ar.u h?firir

640 - 480 pixels gnvdriluet Colors lri'rflu High Color ( 16 bit ) ud.rnrnriunfinufidfirlru

Applv

5. rirrrurdnfinfi 6u-S,un 6nn$,r tfron:rsnr: Setting \ Taskbar & Start Menu

riruuorfi:rsfl'lr Taskbar options 1#nfinnndrdonfi:tunr: Auto hide rdliu nfrsornfunfin
/i"

ttJlflllqlJ Apply

6. kiuniu co Til:un:ilur6 uunorufirrq o 
grfie nr:r?uufd'r us,u,u.,,iuo n r: fipr n t:

fluvErJsu lu cp-Rotvt otiv.

7. ldrrurdsT:Lr{ianfind My computer

8. rdonnr:drtrul:Jd cD-RoM Drive ( Drive E: ) Ierul#rrurdd'ur{i'onfin{i

Drive E:lloyqilsu oril:rnq:tury'o rirc to{Unliuunionut tfion fil, fiu nurqunu tqul#

6rrdsrlurdnnfrnfi File ornriulrJ:un:ruovr?rudr{ruuda{ilvttiuunorufi'rtoofifront:riuuf
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Executive Summary

lntroduction

The problems about municipal solid waste lrave annually been intensiffing especially in

Bangkok : the economic , social and political center of Thailand. The youths ,who partially

contrlbuilt to increase the waste, are urgently need to learn and practice about the environmental

conservation. Studies found that these youths still lacked of knowledge , awareness and

responsibility concerning ttre enviro'.mental problem and its imFacl Thus, providing education on

environmental problem is regarded as a measure to solve the problems. The education helps

change behavior , value and lead to learning , understanding and realizing to participation in

solving the problems. Teachers play a direct role in providing education solssrning in

environment by educating the students on such issue and tansfering the knowledge and the right

understanding to the students. Under present circumstances , teachers still play a limited role in

propagating such information because of their inability in environmental knowledge. They still

lack of skills in harmoniously linking the environmental knowledge to real life situation. And also

unable to hansfer a good knowledge to the students, to allow them to see the whole picture of the

environmental system. As a result of the above mention reasons , the reseacher has come up with

the idea to compile systematic environmental knowledge , especially issues concerning municipal

solid waste management In order to consfruct a self learning computer programme about

municipal solid waste management for fust-year secondary school teachers. Particularly, the

teachers in the social studies deparfinent who essentially need such knowledge aS they are

responsible to conduct and organize exfracurricular activities for environmental courses. Teachers

can study the self learning computer programme according to their individual background

knowledge , preparedness and aptitude without the need to follow content sequence. This will

stimulate their eagemess to learn of the subject matter. They will understand more about the

municipal solid waste management and capable to tansfering such knowledge to the students in

order to accommodate them with the knowledge , understanding and awareness as well as the

environmental imFacts. Copyright by Mahidol University
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Objective

l. To collect the appropriate knowledge about municipal solid waste management for

first- year secondary school teachers.

2. To conduct the above knowledge and bring to constuct a self learning computer

programme about municipal solid waste management for first-year secondary school teachers.

Who will fiansfer the knowledge about municipal solid waste management to the students.

3. To shrdy about academic achievement of self learning computer programme by

mmparing between the students who were taught by the teacher about municipal solid waste

management before and after the teacher had learned the content of the self leaming computer

progprnme.

Hypothesis

Afler the teachers had studied ttre content about municipal solid waste management from

the self learning computer programme for first-year semndary school teachers.They had more

knowledge about the municipal solid waste management than before they had studied the content

of the self leaming computer programme. And they could able to accurately ftansfer zuch a

knowledge to the students. This will affect the students , who were Aught by the teacher after the

teacher had learned the content of the self learning computer programme , have better achievement

of knowledge about municipal solid waste than the students who have been taught by the teacher

before the teacher leam the content of the self leaming computer progmmme.

The Forecast Advantage

l. To obtain the self learning computer programme about rnunicipal solid waste

management for first-year secondary school teachers , who will ftansfer the knowledge to the

students, that will help the course teaching more effective.

2. Using this self learning bomputer prograrnme to propagate the knowledge, about

municipal solid waste management and its impact on the environment to another target gtoups.

3. Using this self learning computer programme as a guideline for development the

programme for other subjects. Copyright by Mahidol University
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Research Methodologr

1. The target groups of this experiment include 2 teachers from Santiratwittayalai school

who taught a course on Population and Environment in first-year secondary school and 160

students who studied in first-year secondary school.The students divided into 4 groups, each

group consist of 40 students. The fnst experimental group studenb and the first contolled group

students were taught by the first teacher and the second experimental group students and the

second confrolled group students were taught by the second teacher.

2.The experimental tools were included as follows

2.I The self leaming computer programme about municipal solid waste management

for first-year secondary school teachers. The lessons were composed completely in order by using

authorware version 5.0 as the main progmmme to develop this system.

2.2 The questionnaires evaluation the effrciency of the programme utilization, for the

teachers

2.3 The academic achievement test sheet on municipal solid waste management for

first - year secondary school students by using 25 questions, each question consisted of4 choices.

And a reliability level of the questions was 0.63. Which was considered as a moderate level.

3. During the experimentation, each teacher taught the students twice. By the frst

teacheing they had taught about municipal solid waste management with the contolled group

sflrdents before the teachers leam the content of the self learning computer progxarnme. And the

second teaching, they taught the experimental group students after the teachers had learned the

self leaming computer programme. And tested the studenb knowledge before and after the

teaching.

4. Using t-test as a statistical analysis in comparing the academic achievement between

the confiolled group students and the experimental group sudents. And using Arithematic Mean to

evaluated the opinion of the teachers about the effectiveness of the programme.

Copyright by Mahidol University
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The Results

1. Evaluation about the effectiveness of the self learning computer programme.

An evaluation of the teachers' opinion about the self learning computer programme

on municipal solid waste management for first-year secondary school teachers , was found that

the content of lesson, the content presentation , the pictorial presentation , the exercise and the

diffrculty level of the programme were between good to excbllenl However , some issues

concerning the sound aspect of the presentation was in a moderate.

2. Strdents ' achievement analysis

2.1 Results of the achievement test of teaching by the first leacher to the experimental

group students and the confrolled group students

2.1.1 Results of the teaching by the first teacher was found that the experimental

group students got a pre-test average score of 13.80 and a post-test average score of 16.50. While

the controlled group students got a pre-test average score of 13.63 and a post-test average score of

14.78. The statistically analysis from the pre-test and the post-lrest average score of dre

experimental group and the contolled group indicated that both groups had a greater knowledge

after teaching by the first teacher, with a statistical significance (p < 0.01).

2.1.2 Average score of the post-test results, of the teaching by the first teacher to

the experimental group and the conholled group, were 16.50 and 14.78 ,respectively.And the

statistical analysis indicated that the academic achievement of the experimental group students

were higher than that of the contolled group students, with a statistical significance (p < 0.01).

2.2 Result of achievement test of teaching by the second teacher to the experimental

group students and the contolled group students.

2.2.1 Results of the teaching by the second teacher shown that the experimental

group students got a pre-test average score of 13.00 and a post-test average score of 17.30. While

the mnlrolled group students got a pre-test average score of 12.95 and a post-test average score of

14.55. The statistical analysis from the pre-test and the post-t€st average scores,of the

experimental group students and the confiolled group students, shown that both gpoups had a

greatlr knowledge after the teaching by the second teacher, with a statistical significance G<0.01).
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2.2.2 Average score of the post-test results, of teaching by the second teacher to

the experimental group students and the contolled group students , were 17.30 and 14.55,

respectively. And the statistical analysis indicated that the academic achievement of the

experimental group students were higher than that of the contolled group students, with a

statistical significance (p < 0.01).

Discussion

Regarding the pre-test and post-test results of the total contolled group students , the pre-

test average score was t3.29 and the post-test average score was 14.66. The average post-test

scores increased around 1.38 or around 5.52% with a statistical significance (p < 0.01). The result

shown that the total contolled group students , who had been taught by the teacher before the

teacher leamed the content of self leaming computer programme , have acquire more knowledge

about municipal solid waste management than the other.

Regarding the pre-test and post-test rezults of the total experimental group students , the

pre-test average score of 13.40 and the post-test average score of 16.90. The average post-test

scores increased around 3.50 or around 14 % wift, a statistical siguificance (p < 0.01). The result

shown that the total experimental group students , who had been taught by the teacher after the

teacher learned the content of self leaming computer programme , have acquire more knowledge

about municipal solid waste management.

The post-test average score of the total confiolled $oup students and the total

experimental group students were 14.66 and 16.90, respectively. The average scores of the

experimental group increased around 2.24 or around 8.96% with a statistical significance

(p < 0.01) when compared with the controlled group. This results shown that that the

experimental group students , who had been taught by the teacher after the teacher learned the

content about municipal solid waste management from the self learning computer programme ,

have more knowledge and understanding than the conholled group students.
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The results of this research indicated that the score of the experimental group of students

higher than the contol group of students (around 8.96% with a statistical significance of 0.01).

And shown that the experimental group of students who had acquired the knowledge from the

second teaching of the teacher had a better test achievement than the control group of studenb.The

result of the teachers' opinion about the computer prcgramme were between good to excellenl

From this research suggested that the self leaming computer prcgxamme about municipal solid

waste management for first - year secondary school teachers is a effective programme. It could

enhance the knowledge and understanding of the teachers and enabled them to systematize the

steps in tansfering the knowledge to the students for their betterunderstanding.

Suggestion

1. Suggestion from this research

1.1 For future construction of the self learning computer programme , it should be

propagated via the internet to other target groups.

computer.

L.2 To consbuct a prcgpmme should be suitable to the general capabilities of a

1.3 The content of the lesson in the self learni.g computer programme should be

subdevided , orderly npanged by virtr.re of importance and provide the details of each topic using

brief and easy to understand language to help the leamers understand the content better.

2. Suggestion for the research

Self learning computer programme should be constructed on other related problematic

issues , water pollution , air pollution and soil poluution , so as to help enhance the knowledge

direct to the leamers.
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