uni 3

N1599NKUUNIS5IY

AN
waeanEIvel

LY
'

PN 9I98asAneIlonans 9UITeNAe1Tes (literature
. P v =~ v a A & LY o v . VYo I3
review) Walilaun@edegruganiadyinisiludiwdsdfsy (variable) loinguszasdves

Y
a a v

n9duuagldaunignunisise (hypothesis) u1uds Tuselugidofasdosmntunuuay
ponuuuMsite Tngddafanuauvmaunaveauunsideifesnisazneumaiunside
TnssUssifiuresdsiidesniameinoy Tnsidudoudnsimuasuuoun sifedmansay
N1552YANENYEYBIUTEYINT (population) NTEUNEUFAIDL (sampling) N1T19uNUTY
M5TRfuUs (variable) Msasaaiodleds (research tools) naenaunisitas1zidoya
(data analysis) LaguUAAINURNILHAENEVBINTINY wenantutinise fadesrndeds
n§neIN3 (resource) wazeuUszanas (budget) Aagldlunissmiiuniside oldnauny
MsooNLUUMSITeTinugs feztrelinamsisedamudndede (reliability) wavesrusznau
3u o Aideansazfnufaunsafiasi Ul usslendldogauiass
NN39ENKULIARY (research design) nUsztnnilunsivuauaun1TAILIL
Welidamih Welildgadneuiimngan daugejsunsvesnmssenuuunidode §ide
#oanslreideidunudnuifiduawazindefonniign laogidedesmdanisivue
YoULIAYBIUTE1INT (population) La¥NTEHNENAIDE19 (sampling) msldiaTesiioniside
TunssusudoyalvivungaufunudnuaurvesUszvinsuazdanys (varable) Afeinis
Anw1 msiaduls msmuauinusilifesnsaz@ne nsnsmsunsiAususndeya
TneNdNULAINI508NLUUNITITE (research desien) Fosfinnuissnsiniely naafe
s ndunudseiiulunundnvesnsisensessilouisivy (research methodology)
LarANLLERsINBueN e TaraveIN TIdedosanansofiazdrsdelugussnnslel §3duas
Tsuuuunsifelafastuogiuiymnirifouar Ingusrasduasnsidoiifeanisasine
Tuunilfidoujesuefamsfnuideiinseunquludsadudwiolud
3.1 wAnfiugiuluniseonuuunsie

1) ANUMNYLALVANNNTRBNLUUITY

2) FumeunsoanuuUUMIIdE

3) MANNNTBOAWUUINEY

1) dnWIEYINTOONLUUNMTITETA

5) Useleuiivean1seaniuunsivy

6) UTELnnU8IN13e0NLUUNTINY

7) NQUIINNTORNKUUNITIVY
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3.2 YAUVILUDINITORNKUUNITITY
1) Usgrnsuavnqueiied
2) MIPBNLUUNNTINRINYS
3) NFBONHUUNNTIATIENVBYA
3.1 Ltmﬁﬂﬁugﬂu’tumsaanqumﬁf{'fa
MM508NLUUNITIRY (research design) Wun1swrwiafvuavaUws (scope)
LazuuImniteliasnadesiuingUirasduasAniueenside dsussinnveanis
sonuuumM el lemiunlduieonidu 3 Ussian 1dud nseenuuumsidoidasiinm
(quantitative research) N1588NLUUNISIVYLTIAU NN (qualitative research) way
N1590NKUUNITITUUUNANHAIY (mixed research) YBUY18VDINITRONUUUTTY
U58N9UAI8N1508NKUUNITAUAIBE19 N158NLUUNITIAAILYT LaEN1TO0NLUY
mslesgideya daunisnunumsideiifdeatunisosnuutlassmsideridludiuves
NITUIUNITITEUALNTLUIUNITUINITLATINTITEAIuLlANaenAd pIkas duTusAY
uafmmfé’qéfmﬁmimﬁaamﬁwamu%ﬁa prudeutesFesiivhitouazauannsoly
n1smdeyaaduayudnimemsiznisufuifaudiule o Anruliussganudnsaniy
lsvasddiimualilfesnaiiussAnsnmdu SudufesfimanaununisufoRauliaimin
dnfunsisefnuiefuiitndsesuludesiiniseanuuunisisoriielinsisedu 9
ansadniunsnussfouiside umawndoyamsaumaldodradussuuiiodnnliney
Somlunmsideldosnagnios dnaunasiszavsam Fsnseenuuunsifeduunfniiugu
fadysasuiusellil
1) AMUNNIYUATUANNTOINUUUIY
N1390NLUUN1TITY (research design) Lun1simunfanssuLazuasidenves
wuunSITefieliinIsenesdunuimalunisneutlymnisidefidaan Tnenseenuuy
N15398189U31n0 (quantitative research) aziifnguszasdiielinisideannsoneudiniy
M5398uazLilon13AIUANAINLUTUTIU (variance control) LAZNNTEBNKUUNITITELE
AN (qualitative research) 9giun1519ULININTITEIfE N TMIANLELTUSYR S
Us1ng)n13al (relationship of phenomenon) faulafuaninuindoun13nruaALAIY
wlsUslun19ITeelsunaulianyazianig (identity) haziilasiasadnau Jauuansng
1nmsitedsnmnmifiannudaneguuinnds (flexibility) il filsudldnuisainudi
msialafnifuvsedoeninfu mnusastuagfuuiun (context) Tngusvasduaysssuud
Y8IN15I98 (Wiersma & Jur. 2005, pp. 83-201 919dslu NAvd 3935y wazlingn faases,
2556, i1 123) ndnnisegranilefinanislunisauauauiysusau (variance) itihide
deuldiuuin Ao 1dnn13 Max Min Con %38 Max-Min-Con Principle (Ker linger & Lee.
2000, p. 456)
MAX 111910@1197 maximization w8 AukUsUsInlunisnaaesiiaigs
a1115005U189 88z BaliIEIuUs3a5e (independent variables) fiunun@nwiusagsn
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dostianuuaneeiulinnign Welvuilaiduusdassililunsveaemiedansgiiniing
sofuUsmuauiduatiresnsife wu msfnviisuiisunadugvdagaunmued
nsdsuirinivdinguresindsutueyuiailaslfuazldlfuiuiffmianslewmns
(karaoke) (quvIanansmual, 2546, i1 72-73) AfAdedesnsAnyinavesiuysdass
(independent variables) Aounuiaviaansilaing (karaoke) T19zdsHanonadugndnIanTs
Bounazauamuves MmsBeuldaimiel nedfideiulainnslduiviavaiaslewmny
FefldnwazdunisasudinginfonssunisBounisasy laslrgiFeuldldunuiavmians
Toing (karaoke) TuvauzdiFenlurieaFoutinGouaziinnisGouifagilinadugninisis
BouiuazaunmuniinadeuluiidvnedieuamisalunissudenunFeuunndag
NATEBUUNG
MIN 3971131 minimization {un1sanauulsUsau (variance) MAnTumnan
ANuAaALARBY (error) Aennswereuniliianuaainndeulunuidsliiesiigadanim
AaaLAdouDIRIiAnlivatensd WU AnuAaiadeuvesyanaiasdunguiiedlauay
munanedeulumsianavesiuds cuidelaemluudiazutaduaunainindou
981981 (random error) Wudnumeaunainiadeudililiifinduiuniieietmaniae
watdusuUsunsndeou (extraneous variable) ﬁLﬁmﬁuLawwzqﬂﬂa LU WA 818 Fovf
Wz o1sual wazAuauls Wusy dudsudledymdudsunsndou Aensdusiognsg
Tdanumnfieniu wazanueainadeusgraduszuu (system error) WWudnwazaes
anuaaniadeuiildussnainfientunazvinlinailiannsiadildliAnandulsdass
(independent variables) pg139u34 1 ALARIAWEBUTRn NS sTle TanTeisnisTu
msfama wzaztunsuiloisinldlnemsasedesiiotafifinun minayisnsiafdodld
fitenugenudlalutumeunsiauasnsliiedesioduoehad
CON 1131nA131 control MN8Ae N13ATUANAILLUTUTIUSUAAIINILUTUNTN
Houfidinangiiszuu (control extraneous systematic variance) it
1) N15du (randomization) nsgulianwauzvemulIsfleg19lungunaaeg
wagnguenuesiidnuugiviienlunnnsdl wu forgfiientu ssfunadugnininisEeu
Aviiteniy inananmundeuilndifseiu sy
2) n3idagaus (elimination) Ae n1svilidauysiduiidiuiunio
Uiy fvanengunaassiaznguemuni Wy Ssiuladngiusnenseuatiasinade
fulsmuataideduineg ity ugmanseundfilndidssiu
3) Msfiudanys (build into the design) Ao nsiiudwUsAWlRdusLUS
3as2 (independent variable) nswilefideanisane
4) n133ug (matching) fie N1sviliingusteeslungunaasnaznauaIuay
fiauwiniieniu wiseandu 2 Ussiam eun
- n133ugilusengu (match group) fie nsvibinguveassuazngy
muaunisufulagdiusn lageradedddisnsvesadfinundislunimageuiiie
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fANTUHANTNAFRUIINGUNAGDIALNENAIVANTAUMANA 1A UNTB LN D NUIANFIY
fuegalifideddyneadfnasulaime 2 ngu luuansneiu
- n153ugilusteyana (match group) AenisuiyAnandanwa

ee

adeq Auandueiudug 9 wafwendunquyeastasnauniuay
5) n1sldmaliani9adia (statistical control) nsldinatianisadAundudn
USuun 1w MATeiaawlsUsIus
6) nsldipsesiiednsnanienisnianin (mechanical or physical control)
Judnwauznismuaulaenenmenmbinguneassuwaznguasuaulasulaewin 9 fu
7) N1390NLUUNITINE (research design) wuumsIsefiiniseantunite
AIVANANMLUTUTINYRINITINY
31NN15ANWIANNTT (principles) wuifia (concept) Naud (theory) wagguuuy
nseankuUNTITenuI WEES Undving dnidelaliauvingvesnseenwuumsidely
Tudseiiiusing 9 ol
Kerlinger (1986, cited in Kumar, 1999, p. 143) na1271 n1seenuuuidedy
wwun1s Laseadne warnaistiieiiarfumeineuvesmaumsedayminisdve wnunsidy
wiunifefiauysaifaUsenoulufeuuuisautasisiuaunse i ainsieseitoya
Thyer (1993, cited in Kumar, 1999, p. 145-146) aSu1e41 n1seenuuuiseidu
Tasesmsvieunuiiuanssenisiiasueninmsenedetu q avvilidsaldodnals Faledun
mMslewiudsidsUjiinng Bnsdennguiegeanuszvinsiaulasz@nw Fnsifu
FIWTWToYA UALIBNITIATIINANITITL
Kumar (1999, p. 76) Na117" MseonLUUATaTunsTUINNSAIT AT UlReTn Sy
iieflaznoumanunsituedisgnies assmuinguszasd wiudh uazseauUsEin
Burns & Grove (1997, pp. 149-150) 85uU1871 nseenuuUITedunnunisiiadng
Judmiunisineideiiinnsmvauiledeiifinansenudeninugniessesnaniside
s?i’qLLmumfi%’EJﬁlzIU%LLuawwqiﬁLLd;Eﬁﬁ%’aiuﬁaqmimqLLmumﬁf{'}’aLLazmsﬁ'}Lqumﬁ%’aM
UfoRfelvusTa TngUsrasinsidefilafely d1in “research design” thu Idgnianlsly
AU 2 AU Ao nuiefenagndnaualunisiiidedusnismruadgyiauds
nMsnsuNuLileNazifuTusnteyauagmnefinsivundnvaridaauiiaznszyily
nMs3eti 9
us1a3 1ndvna wazydni gaue3 (2540, ni1 76) na1vin NMoENUUUANTIAE
yunefe MINsusuavthieusuiunuAdoiielinsiidunudifaqaslufed dev
In1sagunagniosuarindidsaninuaienniign mseenuuunsidedidosuszneusie
diudne 9 A AmuaingUszasd auufgiu (i) veulwnvesnsidvy vilnvesdeyauas
unasiian seidouitise Bnsidendiedns mawIsuuuvaeuanudmiusiusiudeya
qudszanauanlgdnelunisanduay wanin1519U]URnu wasimunseesIaIvouday

JupoY
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W95l M3t (2543, w1 55) BFUILIN N1TBNLUUNITIAY MU8EI 11531
YaulURLarn152193UNUUITeel Rl Tadne uiliunzauiutlymiiide uaznaves
nseenuuuM AT lsldmuuuiieond “uuunside” Jadulszgafinsidovesside

30 qagy (2547, v 127) n@ri1 MseENLUUNITITY anefs n1siimun
nseumeTeiAfulAsE sULUUNMTITY YeUlRveINTIde waguumesnsdiuns
WaileWldunFammeufimueautudymisedisivual

313500 13 TRU (2541, nti 69) 85U MIBBNLUUNTIIEINETINITEDNLUY
Tnssa$anundsununisinuifedaaueuuzmaiunung uasmsiingsideyalaed
nManuaunsitelinseuagulasinisiiagyhnisideranundefiaglldudsfnouves
{Jﬁgmﬁﬁwmﬁé’a Junisadransevvesnsiifensewnuauduiunisaneiiiolddu
wuamslunsiAununuuagiieszideya nseenwuunsidedadudeivinlyiuladn
mﬁ%’mmﬁ'wﬁmﬁ’uﬂmmﬁmEJU'%miﬁaqmiﬁmammﬁgqL‘f]uﬂismumiﬁﬂswé’m

a1 UseAvsTgaus (2544, wi 76-77) nd119n nseaniuun1site vaneds
N1SANUARINTTUAI 9 LAEIIHATIBYAVDININTTUAIS 9 ﬁpﬁ%’a%éfaqﬁqﬁuﬁumsﬁu’u
mawdeunisdafiudoge msszyanuigiu mstmuafuls wasdioudwians saumia
M5 IEsideyauazitnig maenuwuIMesg q Aelfifielilsundedoyaanuszuing
\WhmanevieainfegivesUszeing Sadeyaiiliundesasnsonoutlynivesnisie
Muingusasna

9niindranazdledn mseenuuunTide manels msfvuaurunsAduay
\Aeafunisimuaveuls (boundary) é?mm'L%?'wf']Lﬁuﬂwﬁé’faaumzﬁ"amﬁ%’aéuqmaq
NaveINNTERNLUUMTIdEAe Msldsuiuumsideifieshluldlunisdniumidelnduly
pusuisvuefuagilfundsinouivangay (the right answer) Tnailgassmuneiiials
Afedunsinuiduan (worthwhile) snnfian sadlasfiarsanldandneuveansise
Fosgnies wiud1 Uszndaunndign uaziiteliemiddeidusnuiindeielnansaunusiiuys
AundesuUsunsndeudilifdlavsAnyinasaninazuniinasefuusan (dependent
variable) #avesianusaudeadunadiinainswusdase (independent variable) fidla
wfnwade 9 lunsmuauiudsilifiosnisfnuaylindnues MAX-MIN-CON

2) JunpUNMIBBNUUUNTATE

MsgiTeazdonihnuidelineudandigfifeseanmsrnieniiseldmanziu
Fmauliarmin (Maksauufigy) wazardouiunideinsidunsiidedelduniian
Tngognielitediin (qualification) ve411an (time) uUszaas (budget) UazyAaINTT
Aeados (man power) {idusaseilsdededidy dreludl

- n3Aiafaninenng (resource) AT1uTuN5398 Arurdanu (man
power) 3UUsZU0 (budget) waznsauszezaTildlunside (time)

- N1INVUAYBULIAYBIUTEYINTHALNIT4UNGUATIDE9 (population and
sampling) {3tedpsAnyilunisidoaded Uszwrnsfiasldfinmdnuuzodidls f9man
wWinlns wazisagldnmsguiiegienieIslnudssminzauiunudnyauzveslseyinsuay
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nmafusunuifvesnguiiegsflesdusznouiidrfyedidlstn lngazdesinisivun
JULUUYRINTAURI0E194arNIAIMUATUIATDINENAI8E1e (sample size) Liognedniau

- m3eenuuuMsinfuys Wuduigidoasdosdnwinasnaunuindulsi
Apan1sAnen dauusladufuysdase (independent variable) fuusladududsaiy
(dependent variable) waza1ni19ziifuUsunsndou (extraneous variable) fiazidun
Hendedlsegralsthe nasasunisairsdion (definition) Wufuusiidiosnsfias@nunle
aseuaguliinniign ddunsiomfuusiteesionludnvurvesnsdeuBajifng
Tnomsienlviegluguvesasiifiugusssu (substantial) Aisanansafiazinldedradaian
uazfesmilsienismunuiuUsImsngeu (extraneous variable) flaxiinaneiudsemy

- nseenuuulaleselunisriusindeya lnen1sfiansunfedinys

Va v Y

(variable) 71§{338803n1570 (measurement) uazidonineailelrinuzaniudnvazved
fhuvsuazdszansitasdnuuiosaniaiesile (tool) uiazwiafeziinudnuusvdedofiuay
Fodrialunslinunnsstiueenly
- manawnulunisinunusudeyanasnisinseideyalaenisidenldads

(statistics) munzaufuinguszasdvesnsidouazsziudeyaiildainnisin msiases
Yoyafid1fydmiun1sidonienis@nund 2 Yszian fe nisieseidoyaiBenanin
(qualitative data analysis) lun15iaszideyaildidenivesanudume dunaly
nsnsesivieiuniinisiseitiion (content analysis) M3iAs1zsitoyaiBsuiun
(quantitative data analysis) Usgnaunu@fflgausTene (descriptive statistics) wazafi
1484 (inferential statistics) naanaufIdedosannsafiazutanaainnisiinsideyald
9ENYNADY

ndinanuiasuauldin nseenuuunsideifunisnieuaiiunien
(preparedness) N19N15388 NNTIURUIIUFILAS 9 Tagrhnsitearminusedeuis
798 (research methodology) 1U3gutaiiaunisoontuuiiuiilen (blue print) 93lATIATS
91ATAnUTANg 9 eI iRnsiusTadudeluuiunesnis@inuide (oad
map) IR

3) ¥ANN152NUUUIRY

Usuiuddglunisesnwuumsidossiivdnnisfidrdglunisesnwuunsidesdieln
Idneuiinsaiulseidiuvesiiynideidesnsdnulsiuiniign lnetiniseadosdriad
arunindedelfuesnsidedediesduszney il

1. arufisansenigly (nternal validity)

amnafigansaniely mneds msfenAdoiduauididunsdulunamdnues
M9idedaazdesnsounquinyurIssIVIRdeUALLAIU NMImuANiuUsTiltdesns A
wagn1smuauludeaisafuanuiisinsiazanudedeldvestoyadeazdosmisnig
nAaesTiinaNKavesfuUs8ase (independent variable) 434 9 Wit ededifovanase
Asiisanssnglu loun
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[

1) 9iinds (history) Aauansaiuvesefogsiislogifnazyinliinidy
Liwdlandolianunsafazasulfimaildannsifoazsfunaiuainduldasy
(independent variable) 93930l

2) 7inm (maturation) LudnwuzveamaiuAsuulaswesiodsiliAaty
donarululneigiseliaansofiazaunls

3) NINAGBY (testing) MITingudegifiiniaalasunisnaaeifazuans

[
=< =)

UFAse il dulumuauiduese W filalumsaeusnnistundewiouslaenisiuenn
yifsdeifiudulfnnty

1) 1n3esilofldlunsindauus (instrument) tAna1nnisiiadesiledldly
msmusmdeyaiinuninen wu lidaeu fdelifeudilalunsliinieslenside

5) M3ARABENNARA (regression) N1siAuTlldrzuugIA AU LA Az LAY
flemafizonneedmiulunduiosnminainnsaeuluadausn

6) NsAALEaNFI9E19 (selection) LAnann1sfigiTofaidansiegis
(sampling) Alsidusssudenmliviniiondy (inequality) vesnduiieesidungumaasa
LaznguAUALTIARIINMIARIEENYRIITE WU nqunnasudenanniFeuiiglidiunor
Tungamne wingueuaududniseuainsisdania

7) M3vImevesiiaEe (mortality) LAnv1nN1sTidundnursdrunmely
Tuvazdifiunismaass Wy me a1oen deiled ee1vaziivedu 9

8) N1 AAUAUNUTTENTNNTANLADNAIDE1UALIAN1ILVDIAIBES
(selection maturation interaction) #3e01aiAinAAMAERE1MUTYNBUAY

2. Audiesnsanieuen (external validity)

ANufiBansInIeuen Mol navesnTIdeamnsndedsluguszunsls
visoarsnadalugnaudu o Alidnuazlndifssiu nsiazsnedalugusznnslafiiaannsd
{idulddndonnguiiesianitszdeadusunuiinfiaauaznisidenldadangnsosly
mslaseitoya il

1) UfduiussenininsAniienngualsgiawaz ikl snnass (interaction
effects of selection biases and treatment) \udnwarveInissiuiuszninanisAniden
fegrauaziudimnans 1y msldiBaouivisasusinarimungiildfugitanusilaly
ns3eugeuazdisefidensodsiiiaudilags Suhlinaildannsifefonadugns
yanmaBeugdludne AavaniiBnindudshutussrishegeiuiinmaaes

2) UAsensrusemininsmaaeuasusniuiiniamaaes (interaction effect
of testing and treatment) AannsfinguenegefisimdanmsasundiusnudaSuufia
fhiietu Wemnamnuinsindrineiinaasieunduinmsies SmensuuiiRnuiiewnila
{330 msasusedslugusennsiionsazaanadouls

3) U§ATeLilesu121n3Tn1smaans (reaction effect of experimental
procedures) HagInnsApUATILINUAITN ATl nduieguAnn T AsuuUatnuLes
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wsgliudlainnimeassiainaniaiinalunisuinuienisavegisls Iwilvinanimaasy
dmdnfutuvioanas Selienadulaldiuafinnniuusdasyogiadien
4) U{Ase197191n1a18 9 35019990 5891135901 (multiple treatment
interference) unasiufuresisnsiansevidinans q Flunduiietissurilildannse
rewldinanmsdanssiiasadold Wy naveanvnaesdileguddmarnonsimda
onnanlaggoldinisoenuuuidefufanssuifeanuddylusueidulase
(framework) wazidufiuriden (blue print) Mams3defitniteazdesniunismuwuuise
finueenuuuly wuuwwumAideidazvelilfiasAenuiisansiniely wu audedels
yostoyatefosiIun1Taa0slinanNaresiuls8ase (independent variable) waz
AT TINEUEN WU HAYDINITITEAT9BalugUTEnsle nieazsnedallg
naudu q AildnuarlndlAseiu Wusy
4) dnYnzYRUUNTITETA
a"'m%’mgmmé’wuﬂmé’ﬂwm%aagﬂLmeﬁé’aﬁﬁﬁu Wiersma (1991, pp. 94-95
dnafidlu A% quisagey, 2544, wil 156) IdeSunely dail
1) M3UIFNAINEEEA (freedom from bias) sUlUUNTISeiRazseq
Unmnnanudidesuynnad §itedpwinnnudiBesdiasiatulilduniian
2) M3UsIANAUEUEY (freedom from confounding) wagainuduauly
fimnefinnuuususiu (variance) vesiauusnusuinndauysdase (independent
variable) v3afauwUsunsngau (extraneous Variable) nangdiaunenlisanyinlidniduly
amnsasulFinmnusladuaive iuvieewesnnuudsusuluduusnia (dependent
variable) fyugunuunmsideiindeiostisudaiuusunsndau (extraneous Variable) fia
Duanmguesanuwususiuludnusniy
3) UMV IefiRazdosannsnnuANsuUsneuanldamun (control
of extraneous variable) WuUMTITeARazAeIanTanUANFLTAsuenly vilmTus
uwsmuas Wuiasiivievdamuustusenluudaudnsd nansiduaedondunailiuian
FuUsdaseiifiesaudsnu (independent variable) windy
4) finsldaiAfignéedlunisnaasuaunfgiu (statistics precision for
testing hypothesis) N153381ieUTaidne A uduRLSTEnIsuys Tn3sesndudod
auudgu (hypothesis) wagn1snaaeulagldadf (testing by statistics) é’QﬁJugﬂmeaqmi
WesaeerniderugnAeweINIsNAaRUNNERRAY
el MmsUnmanenfuazaudLdsnIsaUAFLUIAuen nsldaaAT
QNABILAZANUADAARDINUUIUNYBINITIAY (consistency with the research context)
fuindussduszneuiidrfyesguuvumsisedldsuanuienlutlagiunsidelunsas
UszLanagdiguuuy (format) Stendnwal (identity) waziiszidouisidemdusuuuianzues
nuLes fetutnidedendensuuuuiimuranfuanuidouasiinnumnzaufuaiug
(knowledge) A1L@MN5A (ability) wazAIUALR (aptitude) VOIADY
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5) Uszleviiuain1seanuuunisiag
AuFunseenuuuNTITeTiatu (research design) avidulselovatadesos
30109 (researcher) uazfiinatas (team work) lun1sfinrsannaunulfogravunzas
anifieliinsduiunidofioUssAnsamanniian duinanldhnmssenuuunisided
wfivsslominangussnsietu dail
01 wes13te (2532, i 36) linanfsssleviveiniseanwuumaideiniivany
Snvnzuarasuussiiuld feil
1) HrgliEITeanunsanunumuaNiLUsiusafuUsunsndaula
2) Frelunisindulaidenisnsideuaraivauanuuussiung  lagnses
3) frelumsimunuazaianieslaliieliununuteya
4) $relviEfidoannsaidenldiSmemneadainzadlunsieesideyals
5) etuurimsiaiuioyaieldlunismeaeuauufigi
6) FrelunsimunsuUszing Maeu kagsseenalluniviniide
7) Hrelumsussifiunaideilsindiaugnieadetolsunnesifisda
Wsnd vIsei (2548, wih 55) laguuseleviveiniseanuuunisidely Fail
1) Pl TeanunsomuaumkUsiiuvsesuUsunsndaula
2) Prelumsimusnazairaaiesioieiiununudoya
3) dreliidoannsadenisnmsmeadannzaslumsiinsesideyals
4) Hrelumsuszifiuferiusulszina usanuagszeznatlumsiide
5) HrelunsUsziiunansideiliindmiugnieadedelsunntenifieda
nanlasasuldiiniseanwuunisideivssloninazdelinsifelundaiu q
dudunsldmuinguszasdednsfiussansam lngniseenuuunisidenaazdeligide
411150MMUAN1TINAIALUT (variable) nsidendegnelvideya (sampling) wag3sns

Ve
W
Y
=

Wl
9

Iinsevidoya (data analysis) Ideg1sgnioamunzay Feazdemaliflinaiiunisided
AnsLdede

6) UsELnNUaenI5eantuunIsivY

N1398NKUUNITITY (research design) aunsadnuunlavialsussnnauunfud,
wduegfuinusialilunsduun (cassification) lufidfidsurenanfsssamuesnsided
Fwunfamaifiusunuteyandngiuieglusuvesiaiay (numben) Lilddnay (none
numbers) kazn1snaunausvavwazhilidinay neldguafiveanszuiuviail (paradigm)
Ugrutleansadszaunisailivy n15ia1u (interpretation) assad1elion U§UaTioy way
Usglorufloudunaminisduunazudseeniu 3 Ussnn fis msesnuuunm ez
(quantitative research design) N1588ALUUN1SITELTIAUAIN (qualitative research
design) La¥N1509NLUUNITIVLUUNANNEIU (mixed methods research design) %ﬂuﬁﬁ
N auaiiUIBNIIIIUTINTYANENFIUTMUNUTELANTBINITRONKUUNITIRE (198l
NAva 335y wazllnen Saasds, 2556, w1 154-155)
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- A1999NLUVNITIVELTIUTUI (quantitative research design) U1
Huniseenuuunideiiiaduduneufidoudratuneanied gudusvnuteyauas
nénguidaiana Tngedensindauds (variable) s q 91nfegefiduunainuszinsg
uwnuUsIngnsal (phenomenon) MfnAduanlalieenineglusuvesiiaviianmsauasiiuly
(quantitative measures) ud3siianeideyandngudsUimnadinuruldifeiinimis
adf iloduAunteaunavesnisinuidedmivldneumanielinaaouauyfigiu
(hypothesis) M33defifvualigamidensingnmsdnuuuisielfogiagnies ilgemss
Fosiulduaziduunty Jeorauvinsesnuuumsideidimaeenidu 2 Ussiandes léun
N1590NWUUNITNARBILALAINAADY (experimental/quasi-experimental designs) Wae
nseenuuululinisnaaes (non-experimental designs) 14U NSODNLUULTIANTI (survey
design) tJudu

- NF0DNKUUNITITLTIAUANIN (qualitative research design) U3
ponuuuNsAnuITeiiddnuaziangu flexible) Tauvafinanulunataluga (dynamic)
anansonsUiuAeuld Fuegfuaninnisal (situation) lusewienside Tnefigajatiudie
nsviadila n1sfa (interpretation) wagnslimumuneusingmsalle q Adnide
Fosnsuarsmanng anuade lagsiunadeyandngrudnunmviedlieglususias
U fon nw vidednydnualilagiieuinus videymewesyanavienguyanagiieites
fuusingmsaitu 1 wiaideiviesgiarinutududeasunarvesnisidedensang
(logic) Mslsimeranuuguils (induction) 31ndoyandngruisrusuldifionsumaiy
msidelsegnegnaeadetiold Wuidilaldmluuasdanuanivnauna Wy nseenuuy
N15338 89y ARUTITIUN (ethnographic design) N15BBRNKUUNITANYLANIENTH (case
study design) N159RNLUUNNTUTEIHUNS (evaluative design)

- N1TDNLUUNITIVEUUUNAUNEIU (mixed methods research design)
feiduniseenuuumsideiifinisuannaiuisnsnusudeyanarisnsineideya
Mé’ﬂg’mﬁy’aL%qﬂ%mmLLazL%qumWL%é’wﬁ’u fadiAaneludumeu (within-stage mixed
design) WEOAULLIVINT TN I URDUA 9| (across-stage mixed design) Tun1sAnw3idy
SodlaFeaniilunszurunisnaunaiudsnsisansd §ifeasdedliganfida (discretion)
aeaiiosauas Gudement) lunisindulafidfyetiaies 3 Usenis fe nsliandu
AUdARY (priority) 81AULIA1 (sequence) u,azeﬁ”’umaumammw%gimms (stages of
mix or integration) Tun1siindoyandngiunisisoudazsunuunildifieduduninie
afsassAdoasunanisinyideldegregnies sanse iuidnlalddaeu iWedelduaz
fanuauvnauna d9erautiniseeniuunTenaunauiseoniiu 2 Ussiandes o
1) A1500NLUUANTINBTIUUANS (action research design) wag 2) NTOBALUUNITIVY
wazWau (research and development design)

nanlagazuldinnseenuuuideitinidedinlnagfosliiluedostionansided

[

ageiefiu 3 SULUU A 1) N1599NKUUNNTITLTIUSUIU (quantitative research design)
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2) M59RNLUUNMTINBLTIAUAMN (qualitative research design) ag 3) N59RNLUUNTIVY
LUUNEUNATY (mixed methods research design)

7) INUYIN1S80ALUUNITIVY

dnduinasilunisesnuuunisitedu Yndvniswazdndseliiiauenuana
Lﬁaaﬁ’UﬂwsaaﬂLLuumﬁ%’aﬁu’ﬂumuﬁa@jﬂwaiuﬂiwguﬂ'ﬁ (process) TIUNIHANTENU
(effect) Tiilsonstmaiseluly feil

Suchman (1967, p. 308 819fidlu nNavd aasey wavinel faasds, 2556, i 73)

£

ﬂa'nﬁwé’ﬂmmsﬁlumsaaﬂufuumﬁ%’a'ngﬂqusummﬁ%’samawé'ﬂwmz fail

¥ U

1) ansnsnhlugmansusanstigmvieussiiuiinal fogsgnieauasdniay

Y

be

(correct and clear)

2) annsatilgnisvaaeuanfigy (hypothesis) ) gl

3) @NU190AIVANKATANAIINAAIALAABY (reduce errors) Hanaefiana
Andulsivdetesiian

4) uansliiudianisivunvuaveInguiegs Ussinvvestoya malianis
duseghanesileldlunsifuteya naonsunsinszidoyaldosamnzay

5) dosnunelfanuns (straight) mmstuLLazm&Juaﬂiﬁimmﬂﬁqm

6) AaaiinguAruAx (control group) MiAMasTRmTToufuvTelndLAgwN
flanfungunaass (experimental group) Snaglddmiulunsdifinis@nu s uiiiou
FENINNGY

7) fosrilsiansdanisuane q fu iy suUsEIIa wssnuLazandildly
NILUIUNNTIY

8) nouausInIIFeINVesITauazUTuAslmnzaufuaniunsalls

Ker linger & Lee (2000, pp. 472-478 9138i¢lu Navd 31935y wazllny daasas,

2556, %t 74-75) p3UIefauuunmsidefiifinsannnaTireluil

1) N1IABUAININNITIAE (answering research questions) N1T0DNLUU
N33f0InaUmaNITElataaY

2) NM3AIUANAILUTLAUN (control of extraneous variables) #n15AUAY
HadevidemulsiiuvdemulsdaseilildfuusiinndnulunsidemeBnsivuga

3) n135a3U81989lUgUsE1ns (generalization) 1lumuauisalunisagy
namAdElugnausegisdunseluuunduldegraniiswng

4) finnunsanelunaznieuen (interal and external validity) MsUseiiy
Anunseneludunisuseliuindulsmaase (experimental variable) fnanTusiofuds
muaTanels dwsuanuifissmssneusniduruannsalunsagunansideluguszans
naadu 9

agslsNAnaginIsiasaniina AssfiansanusznauiuingUszasiueiniside

LazUszlnnTIdedy Wy maTednuawidnvianiznsd Lidesfiansanaunss
MeuenusensasUeBmansiduluguseyns (Jusiu
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Bickman (1989) Cook & Campbell (1979) (819815lu Navd 91335y wazinen
faasds, 2556, vl 77) Ienanfwvunsideidanuindedeinmnduwuudivinlie
A11AT3G9EA (maximizing validity) B91AURTIvRINTITBaETigaIuuAn e unIY
U52LnNv84n15338 d1uun153deUszgndaininunsell 4 Ussian Ao 1) AuRse
WWalAseasne (construct validity) 2) mNuATUTEDA (statistic validity) 3) anunseniely
(internal validity) wag 4) mNURTINI1gUan (external validity) it

1) AUATABILATIATI (construct validity) ¥3aANATATME©) (theory)
\Humnunssfiunaindauus (variable) Tunseuanudnnsidelaiunsdnnseyia wu 165y
QU a RN

2) AunsUTEdf (statistic validity) Ao Anunsafinninnslduuumsise
uavadAmnzauyinidunuRansenuATey

3) AUATINETU (internal validity) Juanunswesuideiiamnsaney
AMonuAgfunanseny (@ime-wadwsle)

4) A3UNTIN18UBN (external validity) Jupunsewesnudsediawise
agUndeyauaruiunaiddslugussmnsmlulasiomsiinaniduligmmside

AAunsa 4 Ussandaindanudidusiaediyaiuunnsstulunassay
¥93M1011N19IT8 WU AnmiAeafuransenuiuAinunssnelulazanunsadaia
snnidAnEesanguen esninidvaulateaguifeaivanvg -wa snnndinsasuly
fansdldu

nanlavazulsin nseenuuumsideiezannsatilugnsaeudmanuuazuily
JmmsifevieUsaduiivsliognsgnieuasdniou duuasdosdvdninusinisfiansm
sULUUMIde dsUszneusedadidy Tiun nsmouaiuniside nmseuauiLUsAy
nsagUe1edeludusseng waznisianunsiniglunaznieuen uaﬂmmfmilﬁaﬂgmmu
r03n15idrnatuegfutlyniife Uszaunisal wordnwarvedoruniodaulacuide
nseenuuunfiteidunisdivuaianssunas meaziBoavesununsideiiioliinide
upaiuuuImansreutlamnsidefidanu Tanuaenndesiuinguszasinazsuiuuves
n1sideniseanuuunsideanunsadnunldvatsuszian sl asduegfuinmusiilily
mMsduunuazyszianvesnsesnuunsIfeasigiesnihuldlutegtuuvadu 3 Useian
laun N13eenkuuNTITEUTUIM (quantitative research) N1388NLUUNTITITULTIAUNIN
(qualitative research) LagN150NLUUNITIVULUUNALNAIUY (Mixed research) dquLnaud
M35 FULUUNNTITY Usenoudedsddn leun nrsmeudiaiunisidenismiug
muUsiiu NMsaguedaludussnng wagnsiienunsannglukazaieuen
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3.2 Y2UVIYVINITDDNUUUNITINY
dlonaiaveutig (scope) vain1seanwuumsideandunisnaniwevtioves
n199ankuUN1Idely 3 Anwae Ae 1) UssynIuwazngudiiegie 2) n159nwuun1sin
fuls uar 3) MIvenuuumslaTitoya il
1) Uszvnsuazngunieene (Population and sample)
mafiennguiied e (sample) 1umi1n’m1wuummammﬂuamqma Luaqmﬂ
miLaaﬂﬂaumamammj'ﬁwmﬂ'ﬁmummﬁﬂmuu fifuazdosiilaaneiinguiiognad
Q’J%Laaﬂmuuummmmuau (suitability) wagtfuFIuNUf (representative) 194
Uszrnsriaueldviolsl neimanitefifiteldAnuiiuasfoniluddmiomsunsg
Ussrnsnaundsdnguinednefifitedonundulidusunuiitug san1idefilddnuan
wazn1s819Bsluguszensfldgnioanunudusie deiuluduesmeandeslussdui
AsuaglaesuIefinisiaennguiieg1s I5015duRI9E19 karn1IANUATUINVBIRIBENS
Hushtu telsiAdelsidununmdunsufoioide
559103 (Population) manefis aundnyaniisvesdsiaulednurdslaildnaneis
AuLigseEufen Uszvnsenaandudues e anuil Wusiu wu drauladianufaiu
yosaulnefifsoulounsvesizuia Ussrnsfenulneynau viedaulaergnisldausosud
fenils Uszrnshesnsuddvedunndu uinnfudeyadulsseinsynisenayili
donauazaldiefigunnuazuedauiudesdifesdadulanielunadiin madenfinu
mrusdnvesEnsadubesifiarmd iy
TuUseiliutl 1ensed 258ue (2554, il 124-125) l@e5uUngANUmINELaLAENY
Tumsdungudtegndlunside dil
1) Usew1ns (population) ﬁam"saﬁy’wmﬁﬁ%ﬁaé’aqmﬁmmhjdwzLﬁuﬂu
dnd Ases viodnwaurnsdnineiidusunuressransiviinsAnwiuszneusig finite
population (Uszansiifisnuausin) wunedelszunsiianunsatusuuldasudn was
infinite population (Uszansfifisnuaulisiin) mnedassansildamnsatusuiuls
asuthuilesnisiuunnautiudunuiiuiueulals
2) N8 (population) iludrunilswesszmnsiigideidentuuidy
wiasteyalunsinidouazifwiumnzaufivmenozaunsanaaeunundedelnyis
yaaddld GedoyaildunduTouaiioufunsfinuainusssnaiomn dduiidoasios
nusraualfiatzasiaaudiu mammundssrnsiogadesdduaueiinguiiogg
(sampling) #aafiauavdAmiloudszainsitimung edosfunisinainuaidea (bias)
Tunsdndandegnamausizusiy
3) mhedoyavieaudn foyaraniemiiens 4 Sududeyafiugnuiisdy

£
|

Tumsiusiusudeyaiiminuninseilutunewdeoly luvasusonnisedeyaiiimiae
YBINITIATIZN (unit of analysis) NI8ToAlo19LNUYTILNBULUUABUNIUNI O L
dunwalluuiensdensasduimmuignsontisnuila
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a Va

4) MI8YBINTEUABE4 (sampling unit) ﬂawmamﬁﬂmﬂwé’ﬂiumi
quifagns Femhevesnsduiiastsznaudenhetoyanieaundnuionisuieinnifild
mﬂmwmﬂﬁuaﬂmiammamﬂ (sampling unit) wagvlgvaya (data) anvnludafontu
LmiuuNmaﬂmmammmaqmiqmmamammuulwmmmuLﬁuu AIdeauladnyn
fuslnaluaiadeuilfiedodldlnimdsnunaterdind lufltuihoveansdundusoneio
A¥adeu vuzfimbedeyafoandnusazaiaGou

5) YoULUALUNITAUAI0E19MTBNTBUNITHY (sampling frame) AB VOULUA
vosshUsEnoUTmuAves s nsadudniifidesesnisfinu maduiegsfifivouiund
wuuouvztwln1TIduivTzansan aenraesdutdyni Usendaa1ldaie anailas
n§nens dedunsimunvoutaslunisdunguiiesnsieiosssiliuegesedasy Tauas
annsaifuiunuresussrnsiidesnsinuianueldusedidlsinunseuvesnisdunaa
fhothefimazsodaiiinsiuen (duplication) wiemnwau (omission) namfeutsasadeuli
sefie vieunedidoudinstuiing Wuluadieuiiidauarynstusisuuds uionde
ogfeiu nsasunwdeyalumsifeasiiotnduatuieudsity dfimsandufiniiedon
wazymsazdeindumstuen

6) AmnsfiesuazAata (parameter & statistic) AMms1fiwes AeAiild
oSunefuusluuszins lnodmnnanAvesUszrng diuadd Ao Aildosuisduys
lunduinedns Tnesuanandegnefidenduiegnstuan

7) 15dus29813 (random sampling) e nsidendaogadunniy
frunilunsinulpeaandnvesnguietheilidentunnduilenaldsudenin q fu vie
gnidentusnlausmanauEBes (bias) tiefidnadffisiuanldainnguiiogisasiian
Indiieadaifteurhamnsiiines (parameter) vosszannsld dritlndifowieiouniity
mnefaenagenimdesnindntiesuieintue parameter vasUszInTned detumineds
nausogsududunuiifianvesszeins Fadudsdifiseunsounnniige

naufeens (sample) muneda dauniavesuszansivnnfnudadudunures
Uszrns n1sfinguiiegnasiudunuiifvesuseansionsdredaludaussansled
sthadetioty sxdosdinadondegauazrniaotisiiangay Sezdoserduadifin
11938 UNTEUAIDENMAZ N SIUATUIAYRINGUAIBE

aswt Tasuziafios (2549, wih 244 ) 3uiedn nausedadumefidiuuaiy
dWieLdusnunuvesdsyunaifielflunisfnunisde nquiegsdauduniavesszsansuas
naudegeiifazdoduiiuny (representativeness) 103U sza1nsiidosn1sAnuld
N1999NLUUNITLADNAIDYN (sampling design) L*ﬁlumsﬁﬁLﬁuﬂﬁLﬁa‘Lﬁlé’ﬂzjuﬁaasmﬁLﬁu
funuiivesszrnslunsinaun@ne mssenwuunsidendegiaitoldidusunuves
Usprnsiidesmsinuiadudsdduszmaniliiinisoasdosdanug uenaind damil
dfuusznsuilsfoassedddauinvinlaiesnefiswazldnansideduiiindedio vuis
M%@ﬁfm’auﬁaaEhﬁalﬂu?%aﬁﬁigl,t,asﬁwL?Juiu%umaumi’mLqumiﬁﬂLﬁaﬂ&hadm vl
wmszsuIudegefitosiAulyagyiliiAnnuulsuTu (varance) gslunisoyuiu
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(inference) AMNuaswwesUszrng lusagimgatudmmninidelrsiuiumedanniuluiay
Funisduddemineinsiaglisndu anuflunisuszanmnissiuiudiegisangns
nsiuaiduddiasilildsiunsegdinnumanyay

Bndnd Tanndus. (2545, wih 52-53) e3unedn msldnauiegandnwiAnaia
(statistics) Fufudnuagdldannsiinseiiunguiiegn e1aazilianuiiawaialdiie
il Uszanar s imes (parameter) sednvazvecsvyins vinsiaadailiens
Uszaaiingia ms1iwes (parameter) woUssunaiunitainudusdwesdnuus
Uszns SasdviinisAnulaenisidennduiiegnsssnnsanyssrnsifudisaunnved
ngudlegrainfulaeisnisquuazldndnnisdulneaidaaiiuiiazilu (probability
samnpling) AUKUSALTEINTUSENAUAIMITITNes (parameter) 21NN1SHANKIIAARAT

12
=

U lglun1sussnuazuysiunuvruInveInqualeg1s laen1skanuiavesAatatoed
dnwarnnsuanuaadignisuanuasuni (normal distribution) Fa3andnnsuanuaadsgy
(sampling distribution) TagAAIARIIweIAIETREALINAUAINITIENES ANLUITRUNSD
AuAa1aLAdey (eron lunisuszanaelfiduanuedoutuudy (random erron) ude
Fonindunnueainedeuilosainnisidendiegns (sampling error) n3ei3uninduainy
ﬂamﬂﬁaummgm (standard error)

Tumsideiutnifelilifnuniunguiodmans nguaindssrnaieatudion
N13UANUANTIEH (random distribution) urazAnwriungudegafianguifioaiionn
N154aNnuad (distribution) vaenguAIags walildngus central limit theorem Foules
AIUFURUTVINITUINKINTIAN LATNITUINAIVDIUTEYINT UTEUIUAINIT TN DS
(parameter) uazANANARIALARDLINATEIUlAsEYALTlaviFe A uAAALAAeY (error)
Tunsussanmean fedulunsldnguiegnafnuunuusssnssndudesmilsisanugnies
Tunsidufunuifvesszaing Samnefenishifiend (bias) lunguseesiignidenuio
nanldilemavesnisdennguiiegan@nyiloUssanaamisiines (parameter)
gendomninnuiuaieiine q fu uenanidafesiedsaruusiuglunisyssana
AN ELAO3 (parameter) Formuuiugriannsatnldandinueamdeulunsuszaa
Arlasaarmnandeusagliauusiuglunisussanuaigs fsearueaandouiiuey
funszuaunsidenngudieding iuanuraiaedeuainniaideninefiegie (sampling
error) fimaiadeullandmnsiines (parameter) nsidennauiiegiaitaduiunures
Usernstiufleganavdnnislugjiie

1) ndnn1serdaauunazidy (probability sampling) wien1sidenat1agy
(random selection) FatdundnnrsfiauiInveauszvnsudaznitefiaiuiiaziiy
(probability) lun1sgnidenivin « i waznsUALTsduiy

2) Wildmdnnisaruunazidu (nonprobability sampling) lJun1sidenngu
fhegreiirmniezdulunmsgnidenvesusagmiefedislivinfunieursnieilemaiay
lsigniden
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dnsvanumaiivinlilalannsofnuvssnaianuald inszdinsitelunisana
yosdsnumaniunznnAnssueansdu malduanlvyinaednsmaneifieosuns (explain)
vioasteasu (conclude) AudnwazvaIUsEy NNy wazdisedoududoyaain
Jszmnsvianun wiiadoddy v lagadeliansafnuainnguiiegnavssszins
Whsneftnualdde (19fdlu enused 258ne 2554, wih 44)

1) dedrfnideavesnan Alddrouazussnulasianizediabsanuidedly
nsusuTdeyalduseyanaidy n1sdunival n1sdune 189 N153IUTINTeNAIN
Uszansfiflannunn desldyaanssruumnnlunssussdeyadsdeadoailiaediags
AuUAesnan wagnmsdndonyrainsiifaunings dsenadildifisswormniuutiuardea
Wilinsifiusiunindeyasesnmuninadla

2) YednfindiuAuAIN N135IUTINTRYAINUsEYINTVUIR g lneianIy
pg9Bannsdunvaliazmsdunnazdedddnarlunsidununudeyauiuuazydianad
Wasuwlasluveangmsaienaazyilvideyaiiulineudasieluls

3) AYUAENIEIINNITATIVEBUTBYA N1TTIVTINTOYAIINUTEYINTVUIN
gy mafiudndeyafaiidgmlumstuiindeyaszmunulfennszdifiufinnarnnane

Qe e

[

AItUININIRTIIERUTyanseNTEY LA kidean
a’msumﬂuﬂmiamammamﬂumia%uu n3Ins {3 wagtinidediulveglad
nsdnngu dail
1. mdulaglidfmiafennuiesdu
Tuunndansdennguinedidlasendoninutnagidu (probability) Ine3dn1sdu
a1avzliianusavildnievinlaenn nisdennauedialay “lierduarutiazlu” Fugn
hanld8anisidennguiesauuviasiidnuaniusaids (subjective) Tatnazsinlinng
Uszanaawsiines (parameter) tnauusiug dsdulunsidenngusegisuuilinge
Tilolifosnsinadeisdnuazdssng dulngagldfumiddinateiaistunguii
Snunmameuaglddioamaieudisudungudu q venanidimamaneiualiiieuas
nannsiznIsidandiegslaslionduaiuinlussialdirsuazinantesnitende
Ay
1) n1sdulnedadey (accidental sampling) 1Jun15duaINaNI1TNUB
Jsppnadhmnefiiulasilifannsoliteyaldasuiu madulasisdlianunsniulssi
araiugld Fsnadenistiiuisifesiian msefunndendesaiifidnuuzaenndas
fufleuvesszansfiannsanulduag 1ol
2) nMsduuuulaing (quota sampling) 1uni1squaleg1slaen1sdiuun
Uszanseenidudiu q vewmihetunau Imaﬁwé’mﬁ’muﬂ’jﬁhLLUiﬁiﬁuﬂwﬁmuaﬁumm
faudusiusiudulsiazsuruvieduusiaulanas am%ﬂmamma drufianudu
Wonius (homogeneous) lunsduuuulmmiiituneunisduiiunig fed
- flnsunduUsiidusiusfudnuazresszansidiaiunidede
thy q fosnsfiasfing W e sEAunsAnY)
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- MANTUVUIAVDILARLEIU (segment) VBIUTLTUINTANUANUFILUT

- AwIuARTdINTeAazaINYeIUsEYINT AMnumdulainives
feeaudaznguiaziden

- Fenmegdlusardiuvesuseansiladiuiumuladm

3) N134UA288112N LA (purposive sampling) wiounensudendy
N13guRUURA15 (judgment sampling) fadnlunisdusiiegdlagldnanivesidely
nsfimunaindnveslszrnsfiavanduandnlunguiiegwinddnuuraenndomiadu
funuilasfnunieli dedinvesnmsdusiedisuvifeldansossyliindegnaiiden
wdinsdnuazdnanyiolidlenauasuly

4) N15gUNGUAI8E19I1UAZAIN (convenience sampling) 1un151d8an
nqusegdlasiaienauazninuiorudiesonisTuTuteya fediiavenisduuuud
ildnwazvilouiunsgulagdadey

5) n1sgudlegrenuualuivead (snowball sampling) LUun 510N
nauiegludnuzn1sasiuAIeYIedeya 158N snowball sampling lnglianannuule
fegnanguusn (aldvielildnnuniasduild) wgfodenduiiauoyaraduiiidnuus
TnalAesne 9 U

2. mydulaenisenilsdsmnuiazilu (probability sampling)

1) N13gueg19d1y (simple random sampling) AUFnTaMunveeUTEINS
\Hudaszderuuazfunddumiereinisgy (sampling unit) unitaglddnunmuiidonis
TneusndaiduamndnusiazahevesUszansilonagnidenuinfionsu Ssteuflazshnisdy
furedesdomuszrnslidniou imemsaindnimuntesssang duiiegdlael334
yilflemalunsvesandnusagmielunisgnidenlaindu Geanusavilel 2 35 e

- N133U2a1N (lottery)

- n151¥A1319189dx (table of random number) dsdatavlunisng
Ifunannisedeaeufinneimvunamiounsadianunsaliisnisfsfiedidlanende
Tusunsudidagulumsduensieiifedrinfossrnsdesiuldasufudaunsndonaadng
Yeymlviuiinide

2) mMyguuuutduszuy (systematic sampling) Snazldlunsdlfivszvnsd
msdnGeegnslaisude fod

- UsgnImsmieduIungusiiegn (K = N/n)

- duvneay 1 89 K ((usdulavaneas r)

_r avilununeausugy drsusely r+ K r 42K, 1 + 3K, ...

msduuuuifuszuu lonagnidenvesiegnsliifudaszainsumsiziilesedis
usngnAuLdn Megamedufazgnivusliidennusnlneslui@laglifinnsdy

3. ﬂ’liEjJJLLUULL‘U'ﬂ%u (stratified random sampling)

Junsgungusedefiutanguuszansesnidunguees (sub-group) WdereuUL
fugruresiuysiiddyfidmansenusedudsnu Tnedndnlunsdautanguusazngud
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AuLduenius (homogeneous) wsananlainlunguiiiedfuaziidnvauzadaadsiuny
naugosvasiinls wivzdanuwandredulusenitngy I1uruanidnlungugosazgn
fvualiidudndu (proportion) adndrudiusngluuszwins daSenimsduuuundste
Tnelddndau (proportion stratified sampling) ﬂ’l’ﬁ?juLL‘U‘ULLU&%H%%ﬁﬂ’J']ZJL%@JWﬁ%JﬁU
miAefaulanruuanssesdnuurUszrnslussrinngudes

4. msduieagnauuungyl (cluster sampling)

Tunsdifivszmnsivualug msdunguseddlagdnnseifusensaindngng
mhevewszrnsenavildenvieritlildfias fufuunuiierlisnsauanynmiae 1nide
annsaduannguiigndaudsliegudn d93sn1suuuiiBendinisduuuungy (cluster

[
)=

sampling) Asfinrseilsfanisduuuungu fifsdl (S198dlu \Indnd Temnaus 2545, wi 62)

1) AnuuanAsvesdnuugiagAnuideseninnauiiliinnviedening
ANULdueniius (homogeneous)

2) vunveskdaznguiniunIeuandsiulsinnn imszidledennguan
Jumeguar n1sussanaamsiines (parameter) agilanwagldfinnuend (unbiased
estimation) 1nnnd1 nsdifingusegndlunsnguiiuauannaiumn

3) suavednguliifidneuitueuinduauminefogwiidnuludagnau
afuiletuegfumniunisitouararuendelumaiudoya

a4) mﬂi’ﬁ%miqmwu multistage cluster sampling Wiun15lY single stage

= [

Sigua Gl
- ynvesldaznguiifiegivunalngiAuluiAunitvuianmiidana
LASYEND
- ansavdnidesnlddeiiAatuannsuinagulfionaidnasiuly
wiaznay
- NAVRINIUUINGY (clustering) usfgivunaidnasudluseninengu
gAnwdalianuuaneneiulaiunin
- 3idenog9uas compact cluster liaugsennluniiiusiusiy
Joya
5) guiavednguiiegvieduunguiiFesnislunisiieuifeannnmaiden
WUUN5gueE1948 (simple random sampling) lun1sAwlnvuangudieg1a Iaglyduiu
fomunvasnguiisautatulszanisiidanflunssiun
5. msaﬁmwwma%umau (multi-stage sampling) MaNgAIINET NTBUIUNITEY
naudogsNUsznsdsindumsdudous 3 duduly iWumsysannmsuasnisussgndld
Fauiulumesulouisivy
2) N3BNUUUNITINAMYST
N1500NLUUNITIAAILUTIUNTTIT8 (measurement design) #aeis N13AUUA
Bmnsiansaaasiamaiodenliiaduusviiading q Tanseunquiisnisiomdnys
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siinvoundosile Mafrueiesle nsnmaseuamAMYBNAToile Lagn1TeONLUUITNNS
Audeya weil
> msfleudauds

neidedunszuannstafiuls msssihdudsnAnwdy §ifedesanunsnta
Frudsifu o Wl derdou valusuuszinnaesiauds wamsinisiadauds wazianisia
fuus nideazlianunsalideasuilunanisideigndedld d1Usiaainnisiasiia q
AAgtesesnumngan (nava auadny warilng) Faashs 2556, wih 28)

Christensen (1988, p. 105 91984lu Navd 1asey Uazllag) faasds, 2556, N
135) namin fulsreandnuvarla 9 vesannnsaivieanwnsvaasidianinsonysale
deaniinisaindeaninnisnaasnddsunadly fufudiuds (varable) Faduded
wUswasuAld laildeaned (constant) usvzidsulumuyana anizuindennaziieuly
F9 9 fifmuaty

A3de n1eyauand (2541, i1 44) 95U1891 HauUs (variable) [Wudnwuruse
Foulviisinuiuuuslunguyanavidedsivinsinu sudsiadudeiiiseaulanozinu
Ianseyin dune iseAIuAY

Tudszifud
(variable) Tun5vin3duiig3uarinidesenuuasdonimussgndld @pply) lusuide
Uszlnneng 9 et

1. Usgianuesdiauds (variable)

NISAY NISHY (2535, 11 49) 85U1871 N15IAUTTLANVRIRILUS (variable)

2

NI EUADINITOSUNELAZVINAINLYN IS UNASIT WA LN UAILUS

Y

aunsanszyilanatsogne ARTUIRANIIANLFURN UG TENIAILUTIUUT UNY09N19398
AT MUNNSLUUSELANYEFaUUS fal)
1.1 wanuaadnuwaziiia fio
1) fFuUsidU3una (quantitative variable) {uduusiiauisasa
AvuuansnsesauUsldlagldinasiniifieg i thutn daugs esuuu o1y T1eld Dudy
2) U Benanm (qualitative variable) WWusuusiliianunsadald
uiuou WU AuAni Aade ninds nisidieq Wudy
1.2 WUIINNAMUANRUSIZNINFUUT D
1) fuUs9asy (independent variable) A Fuusidudassldtuiu
fuusduueninisiuiivguinaduaievielsvinareduusduliiuulsny uasd
Fo3unfudsilunsidedmaaes 81i fauusdunIesudsdasin (manipulated or
treatment variable) st (stimulus variable) fiaUstlau (input variable)
2) fusnnal (dependent variable) Ao fusiitusgviosiuuusna
AU TdaszrtoA1v0iuazanalUaNUsELAN SEAU MI0ANLTLTUTOIRILUTRATE @)
wsiildoidenegrdusninduiudsna (output variable)
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1.3 WUIRNUKUIARA
1) f2uUswuIAn (conceptual variable) Wudauusfimvumdu
ndnmsvseunAnluusziiudfyvesnsifedeisesBaseUstinannanuunaniie
NOYA 9
2) MuUsULURN1T (operational variable) ﬁ’;LLUiﬁEﬁff&Jﬂo’muﬂﬁu
iielsiansnsatlugmsinuasmsiinszsideyalumsidels

2. 5¥AUMTINAILYS (scale of measurements)

NaYa 31935y wavilne faasds (2556, win 28) 85U1891 N15IRRILUT (variable)
Junsszydnuvazrdslirundudsiidnu msfasudslunsideasyinlinanisiausng
ponundusefudeamisnduunoenidu ¢ 11n31 munuazBeavesteyadildsuain
n5¥n el

1) 1m51uuUyslA (nominal scale) L‘fJummmii“mzﬁwi"ﬂqm radildann
n13¥a Fauuslunnadazuanaislumudeniongmn Tadufisanisdavsaan uiodn
yanaviuesdnuuzvesiiuys uidlillfuaniianmsdndusugainvosdnuasild wu e
fldannsiafwusifeatumevesnisoudesuuniuiios we vie nds wioiinisaeu
Feonaduunidu 2 wuu TiuA BnsaeunuuusseeiuiBnisaeunuudumu iy

2) 19 518nS U (ordinal scale) 1unnTN1TInALARIEN BAITLANGNS
wardufuroenisia wafildannsiafuuslunanifdnvusuandistuniunygman wae
nansdufugsueNadile 19y mstnvunvedsuSeudsenadadu 4 sedu loun TsaSou
ualan nans g wavlueey Oudu

3) 1M 918UATNA (interval scale) WulnTINMITaRuansdnuazuanmng
SuduuazAwasa LA wafildainnisfaduuslunenivwendnuusinnsatun
mywIn uanssufugiuazavomhenisinfidwintu uigadsiuresimsndu o (gue)
Taiuyt madilsiunSeuiisuanuunnsneiuld wu avuuunansiSeuvesindou s

1) 19518051821 (ratio scale) WWumsnsiailiasaumanisdoya
flauysaifian wafldanmsiafuuslunanivuenisdnsasmuminn wanssudua
myfnan uansdudugeh Aveausazmiaenisindiauinfusazgadaiuresnsniu o
(Aug) Muviads naifnlddadumiiamsadnniuisuiounuuandeild wagdaunsn
Wisuileudasdiuseiuldme wu engvesindeu sweldvesunases ilusiu

3. 38n15IAUUT (measuring of variable)

maiadusla 9 An §Iduazdesisssugfvesianys (varable) Tndusuys
dnwarlavFedmnuvngednils wazidefinsansssumivesiindsluuTunvesmansusi
n159n 81991 undnlseenilu 2 Ussianlng q Ae fAuusigegusssy (substantial)
arunsadunnuazinlalanenss (manifest variable) \Wun1s¥anisnieain (physical
measurement) WU N5IARILUTINA 818 518lA FANSANYT Usenn uazuunvadlsasen
Dudu uagduusdeunusssy (abstract) flilannsodaunaialilnenss dadunisinlalu
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7193938 (psychological measurement) %"q%éfmmﬁaLLmﬁﬂLLawqwﬁﬂ'ﬁi’mmaL%’wm
PrglunisAnenide
> wiavaunazasile

1A30ailan15348 (research tools) fimauuufivniseadisesuarinieelonily
INTFI miLﬁ@ﬂiﬁﬂ%ﬂﬁa%’aﬁuﬁﬁuaEjﬁwﬁmaaéf’gufdi wu AzEid Tduuuinnilggi
waauqmﬁuamﬂiml,wmaau wqmﬂsiuﬂgauwuﬁ%qLmﬂimwuaqmm Vg Imamiﬂué’a
miawawlmmmﬁmmuw&JamlﬂuLL'JWN’JGU'm’ﬁmuﬂ’m%a 2UTENBUAILAMEN YUY i
dAgy Fall (Wiersma & Jurs, 2005. P. 330 gnedialu nNavya aTey wasting) Aaases, 2556,

PN 32)

e

1) fAunse (validity) iunudnvaziannsaindsiyeiald anunsed
Ma1eUsEnn 19U AMUATIAIALEBNT (content validity) A211A5991UMg 8] (construct
validity) A111m359390aY (concurrent validity) wagmunsRitule (predictive validity)

2) fmnsdls (reliability) g WuALALELANN (consistency) Tunsings
felidasineiesiioduluninfafarldnaduiuniolndifssiuasuuuin arudodoy
fefu 2 JULUU fie Aniissuuuamasiinieuen Wuanuiissifiansananmsinuas
N1sNAA@UAUNGULAY 2 afs wazanudieswuunuaiingluduauiiissvenionily
wuuneaaulnefinnsanindunsindafasundeld

3) Jueseadiofifinnuduuste Wwedeadiefiamnsansialinzwuulng
U31A91NANE1LD8II00AR (bias)

a) Junsesflefiazainlunisldfomnefaedediefiviedonisiiluuims
Fnn53dlénnil navan

[V 7% 7]
a

dmiuinsestlonltlunisianiensideiinategusuy Meliusgiussdsuds

798
(research methodology) n sl nseenuuulimusauienuddetuiu 4 veninide
WU WUUNAEDU (test) WuUEDUANY (questionnaire) WUUFNAIwAI (interview) WUUFILAG
(observation item) 1Jusu
> nsauniedioide
nNavd 2aa3ey uay dnen AaasAs (2556, i 35-37) eSUnwin nsadaaesile

Ao v Aou av

I UTENBUMLTUNBUNITAS1ATBILDNEANTNITEAITRAITUN TalN

>
12

1) M5iaTendan 10gUseasdniside auudgiu (hypothesis) kagnsau
wAnlun1ide Tutuasiliinidensuinisitedestfimuuslatheiiduiusdase
(independent variables) fuuslatnefiludauysniu (dependent variables) wiiafiae
finnsanlseginseunquuazgniesinfifuusmdnuesnisideeslsthefitniseazdesiing
susIudeya wazlunstlreansiTuidanaass (experimental research) HdauUslaT14
(Variable) fifeasrusaudeyaiisnou seuitavdondsnssniiunimnass wasdifudsdu
usninileandulsndnvesmsidueglsteiidesuradiangy Wevsslovillunisesuie
iafusenanisifeniofienisiigaidennaniosiu (assumption) veensldadaly
MIIATIENTeYa
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2) ANWIAUATILUIAA VOB HALIIENUAITIVY AABAIUTIEIU (report)
nsrfunulasinisfifeitestunisidonaziudsnsideasrililiteyaiiuguves
M3 ruAILUSEREURINTIVuuArIRvRfIIUINNTIVY

3) Liasgsidennnda foanisvesiinusnisidoiiofvuauseifuges
(minor issues) Wagdli (dimension) vesiuUsNsIfeRagdeafiumusndoyaanmsany
Auat wuafa Nguiuazssnunside naenulasinisiiisitesnasnsiiesevideny
WU jURn1sveaiul 15398 uanainazinbidnidemnualszinuiaziAvesiauys
n93ElIEn azthelitnideuulsedonude fiRnmsvessuusfauysaib sl

4) AmuanseuinUsveaniesion1site Wumsinszidou mnangues
miToudazififiuszifiudosuaziandeanisdnyiviesiusndeyamfugaarldunein
nMsrudunuiinsgideulfoinsvewnulsnisidelutuneudl 3 nseufuUsves
in3esilensiduanfulsrlovidetniduiduegauinlunsdoudnuuaginey uie
suMImTIdeurenAdesiansifefiazatrstulunisiuunnseuniosdedng
Unidearuisaldmaiinnisiesiendayni wu wnugiiauld (tree diagram) n3ozasy
Jusnsnanla

5) MadsudnauazegUiuuAdesiiedts 1Wumsdeudiau Aaouvie
dsfiFeamsmunudeyannseuiuUsveuaiesionsids uazdafuniiduinieslionside
atunaiiehluanaseuaunmueseiodesely

6) n1vEUAMAINYBAATDNTEITE told n1sinsaaunmLaTesiiely
Fruaudlalunwilfuasanninduenuess fenaduanuesadadevnieanunss
Bdlassaiaudusingdl dadunismsraaeulastnidouaziiderny

7) Ududsaaiesiomsideiunsufuussmadefinunmnsiaaeuannm
sheruasaninidouazgidonagud

8) naaeulazosiiedelnenisunadesiiefiliusuusauda lunnaouiungs
fhegraiiiediunsmadeununmeaaiedielufiudu q dely lnglaniznisnsavaoy
AmITlBaLarE T LLN ngufnegTiazluvinnsveadeuTesile (try out) msidungui
Tndidssfunguiiegeiagluinisideniniigauazaisfiansanienisnszagveng
fhagnaiteazyliiteyaildfinnuuususiusie

9) ns1vaeULarUTUUTIANA MvRnTesiledde elddeyaigndosain
MsnadeuLdTRzAiunsnTIsseunuYeLAdesiafuAIIiBs AT uuNLaE
yhnsufudgauedesilelusouiiaes duedestienmsidefaiinunimdidesnisfiannsavily
Foviududestiensidvatuaiuiely

10) finrsanngumauuazanuseiesvesdnunitelilideyaiisiusaman
lpfimuazaanlunsinssisazdndullldmszinunsiawazaiioassialundon o du

> msnsadeuquATYsNATasiaity
MIATIRADUANATNIBILATRTe AvTinTnTisaeuiisdfuuANTeaATRsile
ffomansaeuluiidedaluiifio (1), arunilssnss 2. mudeitu (3). Sunasuunuay
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(@). rrmenine Tunsaliiidunslduvunaaey dawlunsduvesmsliuuunaasufudosie
Tunsifiurusadoyatussinisnnaaeugunwlududufifedoiidesesionsundn
naneUszifiuded Ae AINEATTTN (impartiality) A311EN (deep) AT UNILLAILA
(specificity) Asduusie (objectivity) Lagauilusednsam el

1. ﬂ’)ﬁﬁJLﬁﬁNﬁlﬂ(validity)

Aulesnss A nsialdnssfuddigidedeanisiosinfeannsnialanssiu
Inguszasdvoimsiteidmualidudinnuisansseandu 3 Ussuam ldud anuiileense
Failann (content validity) Aanuiiiesnsaudelaseadng (construct validity) wazaany
e RSIRNUAN T OAUTIBINTIRLLN QI (criterion-related validity) G"fﬂf:

1) Anuiiisansadaiont (content validity) {unisnageuinaissiiedios
Tlunsfununudeya aunsofanginssuldnsstuidenfideinsazfavieliuazsas
firsanamiunsouaguiiemiosnsar nde wu asfesmsianadugsmamaiiouinig
Awdangy indesiefvgindeseanuuuliinseunquinuusremnnssuidesnisin A3ns
Tunsesndeumfissnssanansnasnsshld 2 35 ddl

- JAdvatunsansivasunlenuesiaenisinluSeuiis uiy
Tnquszasdnmaidelunsdlvosmsiinngiananiisanssesteasuasniluiisudio
TUMNSI9ILATIERTDERU %38 table of specification of test 1@

Vi-ldl

- mInsaasulagliiidedviydnduls Insuniazlddidetygy

U >
a

Uszanad 3 AUSeNINNdl 3 AU e1adu 5 A 7 Au wivzdesldduiudigesgigi
wazldinniuausudunazdniansns fadl

<

JuLava

D

A15199 3. 1LEAIHANTITATIVHDUANIUNIATUAGULLDN IO v VOILYLIYEY

AUATINNLLDNN

FIPUNUFLALIYIYAUTNATIAHDUAULNYIAT ) —
nse | hiese | Liwdla

2.

YU (specialist 1)

829N UNEDY (specialist 2)

.| &b

82UYYINUTIEN (specialist 3)

iymuﬁﬁi (specialist 4)

2D
(as]
]
2
2

YMIUTIA (specialist 5)

AN IES I B e A

e @eXRe @eXlp eXe (X
o
2D

.
(as]
]
2

PN

1. nslhinguuu
W 1 Sudleindeaeuiuialdnsemuidenass
W 0 #&liwleideasuiuinamuionase
W -1 dudleddeasuiuinlinswuilonass
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2. 1AZUUUYDITLILIVIYINUALIAIUINNIAY 1IOC (I0C : Index of item
objective congruence)angnT

IoC = 2

[y

Wo 10C Wy AulANUEenAaesunIlaaauny

e

Tgusvaad MmwUsuarauuAgIun1Tide
2r WU NATINUDIATLUY
N WU WUy

3. thefidnalduudanumneg dldazuuuadsegszning 0.50-1.00
azuuy asuldindoanvuoenldnsstuasidesnista S1ldasuuuadsmnirddeasudy
AosUsulsaunly

2) AuLiBInsadelaseasa (construct validity) \uni1snsiaaeuming
aenndesvesdaufungAnssuiidutminevesdeiazin InefidedeadlaluiZeves
Tassafrsvemginssuiidesnisazalidaunou daulugazianginssunfsaiunmiads
uazdnensunl (wasinid wiseed 2543, nih 116) IfaueBmsmaraniissmsadelasainald

[
v

2N

=

- MsnsndeuANdenadettastaaau funangAnssufideasuatiuty
AoINsIaNg
- MIRTIRERUdRdINTRITILIUTE AN N ULABE N ANTTUAUATINILATIZA
WANEATANTIIY
- mansreaeulagldnaeifaves]ifvinamiedsouiianziosunsasile
3735 lown
3B 1 meduilanuaenndessgninademaufudnuazionizves
nguwgAnssuvdemiA 10C Tnefldermaetnadesded 3 au 1§38naRnIfunmsiinsey
Aranfissnsadaiion
387 2 mArdrdanuminzannissedemauiudnyugianizves
nauwaAnssu IaglifidervgasanuuasunauuuuinasaduUssanaa 5 seiu dnvny
vespzunuilddifuiaug 5 fanunefsdinnuiismsaddassairanniianluaude 1 fe
Yoauiiiarnnuiismsadelasiaiadosiign tidiazuuuniAlade (mean) uas
druifenuuiinigu (standard deviation) defildldFedefifanadodiud 3.5 Tulu uas
Ade (mean) dutdsauunnsgu (standard deviation) laiAu 1.00 Auilailddulun
nausifsnanfoglunasfifivinasdniemiousutsudly
357 3 nvedeuAsuuus1eteauT ety Tneldana Rxy mndanula
finavduiusfuazsuuunuguansidosnusananiienaniiomsaddasiaiisgs
357 4 nsdsuiiisudadsvosaiesiiefiadiaduiuszning
nauegentdnvaznsaiunuanurIdeINsAnwIUNan TR nngulaifinudn e

q
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AseuNAnYl Tneldaid t-test wuu independent Taua19ldle Ao A1 t-test AUTEAU

v oo

HedAgiin mwﬂhmﬂlumsmmmm .05

i 5 menuduiudssrinaaiesflefiaduiunuunageuninsgiy
Alddunust Tnsdoadunuunaaeuiiaenndosfuaudnuuvieidnvurlasiaing
denndasiudefisosnsta Inemsmerdudssavsanduiusuuuiiiosdu (Rxy)

339 6 nsTiATzieaRUsENaU (factors analysis) 1u3sTeyilaile
foaeuiinamaulassainemis 4 uazduisfundeto wiargwennlumauiR s Wesan
sosldngu Try Out WWudwwinnlunsinsgitassedldreuinmesiunsinse

3) AT B9RTIMINANINDTS (concurrent validity) {un1sasaasuny
Wiganssmuanuiiiuade Wy nageuntsiansssutiessamesinFoufouuunaaounia
thiFeulfnzuungs WeidunnanmnsmseiinioddovesinFoufnui dndouduay
finusTIY ﬁﬁaﬁsmqw’%qﬁ?w,t,amdﬁmemaauﬁménﬁmmLﬁmmqmmmwﬁa

a) pnaiieansadanensel (predictive validity) Wudnvazveaaiadiofna
amnudenAdessEINatildannsiauazdsfinnanisally wu thieuihezuwuucadugn’
nsndinranslanzuuugs wansivdiosaansofaziFeuluanzimnssumansld snnidniFeu
auduldanunsafiezdoulunnsdmnssumanild wansinaiosdlofldduiinnudiomss
Famensalsmielunisdisiannudadiuieafuanudesnislunisdenseulsadeu
BUUIAMURLINTS MAKUUAITIFBBNUTINUTETUIAINABINITEN Seithlsaisusyuia
fmﬂaumjwmﬁuuawml,ismmmumm LLama’]m'ﬁawamiﬁiﬂumiaaummummmmmq
WINEINTAEIRT Favfu nmsafraniesdlefindnisedidomauiiuduinudnvusi
unassoanulila

2. Audeiiuveaesasile

AL T UNNEE 1A LALEUATINIT89n15TA (consistency) Taadiiiiaisin
wdnsiieluanaazRndsinueildasdawitunielndifestuynads uansinedosdiofi
Tfinudesiugs 1wy duvuiairuaisonislivinsiunsufiame fueamine1deum
unnaine1ds TWaeuinedauan uamosousd Instuns Ifasuuy 60 Azuuy wasmInY
30 1 duavihuuuiagaduluing usngdn usameseusd nsdun Adndldaziuu 60
AzuLY WAy uansiuuuTndufiaudeiiugs Bmslumemeanudeduivasds
N1IMAABUT (retest) wuunslduuunaaauduuy (parallel form method) ARETRIREER
ToapUI5voIATAUUIA da (Cronbach's Alpha) waz35veeawAes 3¥15A&U (Kuder
Richardson) ¥3efileui3enfiudn KRa, KRz Ineifismslunmsmenuidesiuvendosiioide

[

Fatl

1) 38N svnousn (retest method)

33n15a8ugn (retest) uIZn1sMIAALE e uronuuasuatuly
ANUNLIBVBIAIIIAINALT (stability) Ingpzuuuiildainnisnageu 2 ade avdesld
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AMULANANUTUNITIANAL IR TULAI N1 ULAIUIAS L UUA AT 2 ATI UIAIUIUUIAN
anduiusingldgnsvoniiesdu (Pearson) Asiagenisauinsialuil

AN5199 3.2 NAAZLUUNISNAFIUIVIABUNLADILUDIAU

CULAVACEY AZLUUATIA 1 (X) | ATUUUASIR 2 (Y)
1. Shinwraz@numans audi 1 80 79
2. infnwpsfnuieans aufl 2 70 65
3. Unfnwnnzfnueans aufl 3 90 80
4. Undnweazfnwieans aufl 4 50 50
5 WnAnwansinwmans aud 5 66 65
6. UnfnwnnzAnweans aufl 6 45 45

~ & a A ¢ & Y o o ~

1NA15°199 3.2 WUALLUUNISAUIVIAUNILABSLUDIAUTIUIU 2 AT Laadl

ASLUULAY 100 AZWUY oW Azkuue 2 aseluArultuniAtanduiusvawiesdu
(Pearson' s Correlation Coefficient) 91nA1614 9 fiadag1anusInglumsen 3.3

M13199 3.3 dayandruinliannazuuunimagauIvAeuLnasUa s

Kiseu X Y X Y XY

1. dnAnwnagfnumans ﬂ‘Ll‘Vl 1 80 79 6400 | 6241 | 6320
2. UnAnwiAEANWIANERS ﬂ‘LI‘Vl 2 70 65 4900 4225 4550
3. UNANWIANEANWIAIERNS ﬂuVI 3 90 80 8100 6400 7200
4. YnAnwAEANWANERS ﬂ‘LI‘Vl 4 50 50 2500 2500 2500
5. dnAnwiAuzAnYIFEnS ﬂ‘Ll‘Vl 5 66 65 4356 | 4225 | 4290
6. Undnwnnzfnueans aufl 6 45 45 2025 | 2025 | 2025

z 401 384 28281 25616 | 26885

¥

v Ao d' A o ! Y o
QWﬂSU@lJ“aV]ﬂ']U'JﬂjLéﬂu@']TNVI 6.6 LN@UWN']LLV]UQ']E‘JW? GUSI@ AU

Ixy = 161310 - 153984
/169686 — 160801][15 3696 — 147456]
= 7326
/(8885)(624 0)
= 7326
7445.96
= 0.98

INFIDENAN Vlﬂ?ﬂ’lilﬂ,ﬂuﬂ’] 0.98 LLﬁﬂ\‘i’J’]LLUUﬁ@Uﬂ’]@J‘U@ﬁd wmmwamuawm

Lﬁ@ﬂ‘ﬂ’]ﬂﬂ?%ﬂ’m’lm‘lﬂmﬂﬁL‘Uﬂ,ﬂa 1410
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Fose1dauisiqy (GS:5007) Wi“’ﬂﬁﬂﬁ’Jiﬂ’TS M3

2) TEmMsveaeuauuU (parallel form method)

Bnslduuunaasuguuu (parallel form) vaneis AsNAdUAEDsTY
Inglduuunnasu 2 ya ftidonfoatu faueniesesuioatu fassadrafeniy
UIUTDLAY ”LUmaaUﬂUﬂaumiaum 2 atu Ung LLuu‘mléTLUmmmmmawauwuﬁmEJ
Iﬁuam'ﬁsumLwaiaumuauﬂmﬁmiaaum LANIF 0819 TAUIAIN IS 3.4

A151991 3.4 AZLUUNITYIAGDUINNUUUNAGDU 2 Un

Ki3au AzULUASST 1 (X) | AzuuLAST 2 (V)
1. dhdnwirazinwmans aud 1 60 70
2. Wnnwausnwiemans aud 2 50 40
3. UnAnvnasfnwmans aufl 3 40 60
4. UndnwnazAnuemans aufl 4 70 70
5. Wndnweasnuieans auil 5 90 80
6. UnfnvnnzAnweans aufl 6 80 75

v d' A o ° P 9% Y] PN
ﬁ]’]ﬂﬁuamualumi’]wl 4 Lmauﬂﬂmmmmmmﬂ 9 "ﬂ%i@%@ﬂuaﬂﬂmqiﬁlﬂ‘m 35

M15199 3.5 dayaNA1uIUIAINATUUUNITNATIULUUNATDU 2 YA

LT]

KiSeu X X Y Y XY

1. dhdnwirazinwans aud 1 60 3600 70 4900 | 4200
2. Wninwausfnwiemans aud 2 50 2500 40 1600 | 2000
3. UnAnwnazAnwmans aufl 3 40 1600 60 3600 | 24000
4. Undnwnnzfnuemans aufl 4 70 4900 70 4900 | 49000
5. Wndnweasnwieans auil 5 90 8100 80 6400 | 7200
6. UndnwnnzAnwiemans aufl 6 80 6400 75 5625 | 6000

S 390 | 27100 | 395 | 27025 | 26700

ndoyanduinlalunisnan 5 ausatuiwnualugnsanduiusveaiiesdu
(Pearson' s Correlation Coefficient) lginail
fu = 160200 — 154050
/1162600 — 152100](16 2150 - 156025]

6150
/[10500][61 25]

= 6150
8019.50

= 0.77
U I ! A o Ya 1 ! ISP A Y
VINAIBVYNAN 1, AAwaladian 0.77 LEPIMUUUFDUNIUNATAITULYDN UL

= a1 4 v
WWesndannlng 1 woauas
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3) 33N15U LIRSS (spit-half method)

N1 UIATILUUNAADU (split-half) Bu188s n1sULUUNAAUNET19TU

Tnedawtadu 2 adu dauvinuderuazdon Tunisdwiamainnugesivagldndnnis
Weaiuisnisaeugauny egrdlsinuanduiusisuialiiasduiinudeduiionss

aduiiY (r) AsdudseaiarfidiuinlaluAmuananuweiuindulneldgasves

ANl U1 (Spearman — Brown) #idil

€

r, A9 dUUTEENSAMNIRLULUUNAERUNaTU

r’ fio duUszAnveIn UYL UUYAdaUATIRTY

egslunsmuInnswuInssuunegey esuelilagldteyalunsad 3. 6 saluil

M19197 3.6 ATUUNTIVAGRULENANUYaALAL DA

Hiseu HoAx) | Had(v)
1. dn@nwinazdnwemans aud 1 10 10
2. Wndnwausfnwiemans aud 2 8 8
3. UnAnwiAuzAnYIAENS ﬂu‘m 3 7 5
4. UnfinwnsAnwegns ﬂuw 4 6 8
5. WnAnwAmzAnweans audi 5 10 8
6. UnfnvnnzAnuemans aufl 6 8 9

A o ¢ o a o 1% °
NNITIN 3.6 UNANWY (EJJ?{'EJU) UIMUIU 6 AU NAFDUAIYLLUUNAADUITUIUY 20

U9 tAzLUUAlaNIANMAIEN 9 A2lAAIRINITINN 3.7

A13199 3.7 daganauinlianazuuunimageuuenaudasuazdan

Y

KiSeu X X Y Y | XYy

1. Shdnwinazinwans aud 1 10 100 10 100 | 100
2. Wninwausfnwiemans aud 2 8 64 8 64 64
3. UnfAnvnasfnumans aufl 3 7 49 5 25 35
4. nfnwnnsAnueans aufl 4 6 36 8 64 48
5. UnAnwAMEANYIAERS ﬂu‘m 5 10 100 8 64 80
6. tnAnwaasfnwmand audi 6 8 64 9 81 72
S 49 413 48 398 | 399
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Fr19z1eudFiae (6S:5007) WerASHEI9N1S, A5,

[y

AAIAALUAITIT 7 dsunuenansanduius laeel

I, = 2394 - 2352
J[2478 - 2401][2388 — 2304
_ 42
J771[84]
= @
80.42
= 0.52

NA9819A7 1, AEuadlaian 0.52 Fauduripuleduvesuuunaasu

A3ty Wearhmfdwaladlumuinmarinugeiukuunageunalu Ingldgnsves
adlesuay usnu el

r, = 2x0.52
1+ 052

= 0.68

ANAMUT BT Ut UN A WIUlATAY 0.68 wanIINwUUNAZaUlAuLTasuly
seauUIUNaY WesannAladatlnaann 1 wadAdnlng 0.5
4) I5904AMB5-3Y15AFU (Kuder-Richardson: KR)

N1511AMUG e ulAeI5U0IALABT-3Y15AFY (KuderRichardson: KR) 1

FEnstiasuansnaemsnmamanudetusuusie 4 ingman alildldnsmananduiudidie
nadeuATILTesY uiarldSvnaudiiussenintesdusenounely lun eudiniudsening
Poaouluatulfediu Larn1IAIUIANIIANANELTUSAZLULYBITDAR ULAAZT DAz A oIl Uaq
Tfuazuuu 2 Ay 16un Sgnaglden 1 wasdAnagldan 0 gnslumamarudesiy
LuuARDS-sadu agduunidu 2 grsdeneandeadeluid

ansinils KrR-20 1Hugaslunsmaemandesiuivangdmiuwuunaaeuiiiien

[

Anugndeludnuarnszany gasildlunismiisduuy dadl

r:
' n

n-1

_ 2 P9

2
St

s2 Ny X2 - (xx2
N 2
Wi

o))

8 duUsEANSVRIA U DLUVDILUUNADUNIRUU

9 9UIUTBVDILUUNAADU

=
o))

9 dndiuvesisyuiivhieaeudetugniugisounmun
(% ;;I:d

q Ao dndruveiseunviteasudetiurniugisounaun

Db

|y

g2f8 ANuLUTUTINVRIRTLULARUTIRTY
t
N Ao UIUEISEY
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NgRTANTAOSUIEITNMIAIAMAIANWeiul tnglddeyaniuaniniunisnei 3.8
A131991 3.8 AZLUUIINNTNAFBUABUUUNATIY

o ATKUL
o e 1 2 3 4 5 374 X
WLIgU —
* (X)
1. dnAnwAun 1 1 1 1 1 1 5 25
2. UnAnwiAui 2 1 1 1 1 1 5 25
3. UnAnwIAUN 3 1 1 1 1 1 5 25
4. Ynfinwraun 4 0 0 0 1 1 2
5. Wndnwaud 5 1 0 0 1 0 2
6. nAnwauil 6 0 0 0 1 0 1

S 4 3 3 6 4 20 84

p 0.67 | 0.50 | 0.50 | 1.00 | 0.67 | X=3.33

q 0.33 | 0.50 | 0.50 | 0.00 | 0.33

Pq Spq

0.22 | 0.25 | 0.25 | 0.00 | 0.22 | =0.94

o o = A o ° i i
mnmaa&awmmmﬁlummw 8 Wt lumuiamAIANLUTUTIULAE AR

Walluazlaan el

s2 = 6(84) - (20 * 20)
' ® * 6
Sf = 2.89
"= 5 [, 094
5 -1 2.89

r, = 125 *0.67

0.84

=
Il

NAflARe 0.84 Mu18Ha WuUNAARUYANTAINLYRLUES LHB9INAIAIY

& A

= ° YN 1 Y v | A o o & Aa A o
Lﬁaﬂu%ﬂqujm‘lﬂuﬂfﬂﬂqiﬂa 1 LLa@Q'J']ﬂJﬂ'J'uJLSU@lIUQQN']ﬂ VNULUUNAFDUNUAIAINULTDUU

TA1581319 0.6 D9 1.0
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Fr19z1eudFiae (6S:5007) WerASHEI9N1S, A5,

ansfiaes KR-21 Wugaslunismearanudeiufimunzd wivwuuneaouiid

! 14 ! Y A Y A % = o IS v dy
ANNEINEURITBdB UL UoIAlNALAYIY qmﬂﬂumimmmugmwu PNU

" n X(n - X)
1)1 2
n ns
t
A
Bp)
r, A9 FNUTTANSUIAUTNUVRILUUNAFRUTIIRTY
n AD UIUVDVDIUUNAFDU
- oA ! a
X A9 ALRAYUDIATLUY
52 ADANULUIUTIUYDIAZLUUEDUNSRATY
t

A o Y a
N A8 MUIURLITY
o &

NVayafivg19nun1sei 8 dnndualegldans KR-21 1 dadl
= 5 {1— 3.33(5 - 3.33)}

‘51 5*(2.89)
= 0.77
MnAitléRe 077 uanviuuunaseurnidarudesureuiguiiosindnd
funallddiandilng 1.0 Metwuunaaeuiifinnuidosudisiogsening 0.6 81 1.0

5) 35AT0UUIA (Cronbach alpha)
#uUseanouaan (OL- Coefficient) M3 BEUUTEANTAIUTBLUVDILUUNAGDU

v

Wud1au@aduifuIumilaaingnsnsauusy (Cronbach) N15911AIALLTRIUTDT
wuunaaeulnewuuvadeuatrziuunliesazilumezlsiliniidunndt 1 wazgnsnldlu
NI il

o=
n

n -1 1-

> s?2
st

[ v

O A ANEUUSEEANSAINUIBLUYBILUUNAADU
AD IUIUTDVDILUUNAZDY

A ANUBUSUTIUVBILUUNAFBUSIUUD

s2 An ANULUSUTINYBILUUNAFDUIRTY
t

f7981935N1SANUIUNIAIAIULT DI UYBILUUNAEDU LaeISn1SUNduUsEans

wearh afuelalaglddeyaniuandlumsni 3.9
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ANS199 9 AZHUUIINNITNAFDUAYUUUNAFIUIATEAU

UL ASLLUUY
KiSeu 11 213 | a/l s 574 X
X)
1. dn@nwiaud 1 7110|910/ s a4 | 1936
2. Wninwaud 2 8 | 8|8 |8 | 8 | 401 |1600
3. UnAnwIAUN 3 9 |10 9 | 7| 9 44 1936
4. nfnwiaui 4 708 7|6 |7 35 1225
5. Wndnwaud 5 s | 716|716 34 | 1156
6. UndnwAud 6 6 | 6|6 |87 33| 1089
Sx a5 | a9 | a5 | a6 | a5 | 230 | 8942
S(x2) 202 | 240 | 202 | 211 | 202
50105 6]5
S(x2) 343 | 413 | 347 | 362 | 343
Si2 09|21 |15]15/09]| 711
2 | 4| 8|52

Tayaluni15199 3.9 Wuezwuudeudnie 91uiu 5 4o wiazdenzwuwiiy 10
WBAIUINATINI 9 LA2AIUITOUINIAILINMIAIAIULUTUTIULUUNAGDUTIAT UL
duUszansuean (Cronbach's alpha coefficient) lagail

5»[2 = (6*8942 ) — (230 *230)

(66)
S2 =20.89
t
- {1_ 7.11}
5-1[" 20.89
= 0.82

MnAdulsyAnioarhiiduanldie 0.82 uansiuuunnasuaiisaian
Fosiugs esnnaidunnildfiandlng 1
3. AugNd1e (difficulty index)
AuEINdY Meds dndruresnismaudeasutugnaindiuiudusianun
Tudnwalfild Ao (P)

ans
P = Sruiineugnludet
SruauAuiideusismun
P = Fruruiineugnludetu X 100
Sruauauiideusimun
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adan

Fr19z1eudFiae (6S:5007) WerASHEI9N1S, A5,

A18819
Yamaudenilaliiiuiuaunougn 20 AU IMNTIVIUAUABUNINNA 50 AU FziAT

SEAUAINNYNN Aall

P = 20 =40
50
P = 20x100 =40%
50

Tumsiameieanuenn (P) asdiaaus 00 — 1.00 d1e P idnlng 1.00 uansin
foaeudatudeinn Wosmnilfasunsugnyneu

nsudanaming f P ansnsondanamangle feil

A1 P=.00 - .19 yugAININ FIugneugn 0 - 19%

wansindedeudeifuginiiuly

A1 P =.20 - .39 MeAINIT FIIUERoUN 20 — 39%

wansideaautoturoutsen

A1 P =.40 - .59 eI ATwIULRaugn 40 - 59%

wansideroutotuindsdiunans

A1 P =60 - .79MuNgANITIUIULRBUYN 60 — 79%

wansindedeudetiuroudisine

A1 P =.80 - 1.00 visngAININ FIuugnougn 80 —~100%

wansideaoutotudieiuly

A1 P i e A1 P fegluzos 20 - 80

4. A191U1MUN (discrimination power)

$1unaduun mneds msfidednmamnsadauisizousendu 2 nauld Taengu
fi3ou 2 nuluiidfe fisunduiiwwazdSoundudeu vionguiivouuaznguitlivey
Asrunadwuniiduisilsaziidegsening 0 - 1 8 1 Taef

A81U1ATUUNIAININAT 0.40 fodn defmoudoduiisiuasuuniiun
919851319 0.30 - 0.39 fod1  dodnudedudisiuasuund
019g521IN 0.20 - 0.29 fodn  dafmaudotunsusuugddnl
waziiiAming 0.20 fodn  defmomdotuiidsiuasuunlsia

PoIfntodaulatunaly
FuuuseiuisnisluniseulIniIAIs U UNTNITB AT lananeas

MainsiuaztuegivingUszasruaziideiedlunsidonldisniseng 9 dall

=Y

1. A5N19MFID AT HUY

aa

FBnsesrabiesuuu wAsmsiduunegeulunaaeuiunguieuindungu
ﬂl] L4

a

foe19 Weneasunalliisssrznuuilaainteslunuinuseanuinlumiesdle fiseun

Y
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Inzuuugadiodndunguing wazdiseunlanzuuuidoindungudeu Wednsesanu

AZLUUTIUVRIELSEUTIUALE M89NTUYINTARGeNdITouilansiuLgednuIg 1/3 189

ASsuiaualazEouilanzuuuiduIg 1/3 YauiSeuniauainualugns Al
D:Ru — Rl M%@ Ru_Rl

A

2
o
D fo AIWIRTIMUN
Re o dmnugiGounnoulunguna
R Ao SwiufiSouiineugnlunguseu
N fo SuufiGouioun
Ne fio dwrugiseulunguinis
N fle dwugiseulunguesu

FBEg1ITNNTANUIUAIDINIIIMUNAEITNSRES U AGRan1S197 3.10
M19199 3.10 AZUUUEBUVRILTEY

v o
UaNn ASLLUU

and

(e

=
—_
N
w
=N
»1

LY

(4

-
NANYIAUN 1

e

ARNWIAUN 2

e

ARNWIAUN 3

e

o
AANYIAUN 4

e

o
NANYIAUN 5

e

R D2 B2 B DL | B2 DL D

=
>
2
)
@
=
3
=
=
fo¢)

o
AANYIAUN 6

Y

. UN

AWIAUN 7

e

0 00N o 1B e eRe

UNANWIAUN 9

_ O O |k, Pk =, O |k, k-
O O - O O ~r - |O —~ B~
© O O |m O O - |k = =
O O O O ~ = - |k = =
© — O |0 O O O |~ = =~
o DN W W R Wb

10. UNANWIAUN 10

= A o v A = Y = o Y
NM5NT 10 AT WIUETeU 10 AU WonaaaULAZISEIAzILLLGY 3991IN156RLD1
12U 1/3 YodiSeunvun Asusaglagiseulunauns 9w 3 au wazeulungu
gou 117U 3 AU WItayadnmTewnualuans languiadnuundauandlumnisad
3.11
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adan

q

A15199 3.11 AN9IUIIBUNVBIVDHIULAAL DD

98 (GS:5007) WerA3YEITaT, A9

Ui 1 2 3 4 5
NAULNIRBUYN 3 2 3 3
nNGNeaUABUYN 1 1 0 0 1
A1 D 66 33 1 1 66

NAITNN 3.11 LHAUINAIB U MUNTFILIU PV IRz Yo TIANS

@
o

1379 0.33

64 1 feladdeasuusazdeiigunaduunegluinaireud1aiiemiunn
2. Fnslddndu
HuiBnsiilivdnniswmiloutuitanaliiazuuy ievaaeudifounazyiinisnie
Tpzuuunda ihezuuusundaidsuasvdanniwhnsdadendidouilirzuuugedua
1/3 vosfFouniuauazfioudldazuuusiidiuay 1/3 vesdifouionuauagiinism
fnduszwinag Sounduinsuasnauseulagldamsseluil
D =P,-P,
P, =Suaugieuiineugnlunganna = SruaudiFoulungy
P, =smnugFouinougnlunguseus sruugEoulungy
Taoil

A [ 1

P, A9 dREILYRIATILUNYDINISIUNGLY
P, Ao dndIUYDIAUULYRLITIUNGUEOY

meglumamdndiuanteyalumsdi 5 aunsamuaninethtoyaunugnsia
il

e

nauden 1 lunduindgneugn 3 au ndudaulineugn 1 AU uazusay
nauiduAunguar 3 AU Werhuunualugasla Al

Ph = 3/3
=1
P = 1/3
= 0.33
D = 1-0.33
= 0.67

dey A ndeyaniualun1sien 3.11 Weilddruiumguiadiuunlagls
dadruarlaadauandlunised 3.12
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A15199 3.12 Ar1u1RIUNTIAIUIlAaINITANSERdIU

foil 1 2 3 4 5
NAULNIRBUYN 3 2 3 3 3
nNGNeaUABUYN 1 1 0 0 1
A1 D 0.67 0.33 1 1 0.67

91119797 3.12 Ardrunaduunidanlilagisnisdndau aregszning 033
4 1 feidedpuwsartaiimdiunadinuniuinaeiAsud19fdwman

5. Ansldanandunuswuunagl-ludisea

avduusuuunes-ludiSea (point biserial correlation) WWuisnsNazfoulas

'
a Y oa o

avuuuvesdarmaufigiseuiazuuulidu 0 uaz 1 lneddiiourignagld 1 wazdvh

Y

Anagla 0 AzuuundFewilsandednimazlue X uasazuuuiuuadun 0 waz 1 9g

) 1 o ! (J o ng{ v (J a al £ o [
e Y lunsAuiamAd unadiuunlagisd agdesdiunsiuiiazderaiulagligns

[

N

She

pbjs = Xp - X
R S S

t

ANBIUNILUNLUUNBEV- LUTS 8a

-
o))}
©

p.bis

AzLLLRREYRINGUVINToaoUTolulA

'C?< I
>

AzuuLRAsveInguNinteaautulila

X
Db
©

dadugiSeunvieaeutotiule
dndrudseuindeaeutenululivietiandu 1-p
8 dndsauuinnsguveLuunagauiaalu

Iﬂ&]ﬂ St: N ¥ XZ*(Z X)2
NN =D

O T
D) Db Db
o ©

St

N Ao IuugiSeuniavuailinuuunagey
X A9 ALLUUIINNITVINT0EDU
& ° P Ao v & "%
n; Ao FugiFeunvihdeiulils
n, fis SwugiSsuviteasudeuuld
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adan

Fr19z1eudFiae (6S:5007) WerASHEI9N1S, A5,

[

g5 NISANUIAMIAIE AT UN R8T N5T a5 unelaeall

=

M1319% 3.13 dayanzuuuvasdisauIINNITINtaaaudan 1

Hiseu AZUUUX) | T2 1(Y) XY X

1. dn@nwiaudi 1 30 1 30 900
2. Wninwnaud 2 20 1 20 400
3. {nfnwaud 3 25 1 25 625
4. Indnwaud 4 15 0 0 225
5. dnAnwAud 5 14 0 0 196
6. Undnwnud 6 18 1 18 324

a 122 4 93 2670

Ne13197 13 1 Hudeyarsiunvestoaouded 1 lneasuuniin 30 AzLUY GAud
laiiu 15 Azuuuduldagiodvidetugningliandu 1 dethwumumigasiiieduimum
AgIuunlagliranduiusuuunesyi-lugisea gl

YA Y _ 93
Xp T4
= 23.25

e x, _ 122 - 93
f 2

= 145
nIA p =4
6
= 0.67
w1 q =2
6
=0.34

WA S, = \/6(2670) - (122) 2
66 - 1)

= \/16020 — 14884
3

0
= 6.15
Farfuen = 2325 - 1450  /mer—wgaa
6.15
= 1.42%0.48

0.68

(% v 6

INAENFUNUSHUUNBEN-LUTSaNladiaAn 0.68 §197199@0UYa7 1 LANBIUID
uunaglunaing
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6. AuUuysily
wuunageufific s duusty vanefls wuunadeuiifinnuududalu 3 Usens fedl
1) Armududnlunnuvnevesferauiifiousiy vanedailefisousiy
FosmuudfSeuiianudlanssiuihdemautunuerls
2) amnuIudaludsnisnsanieninsgunisiinzuuy nuneddlidnlasdu
fnsradneuresuuuneasUtuariinmsguliazuuuL UL Ry
3) mnunsudalunisutanumingvesaziuy vuneduilennauldiiiu
azuuuiildanmInmafnovaziiilanseiuinazuuuildiaumnegiegls
AuAMYosLUUNaaeuUiedtalulsTeduguamdidesiudunisuazag
sflunisdeunsmiamnmdiudy q Wesenanuiuusifovesuunaaoududaysd
AanmvasnuUnaaevludiudy q Wy auamiuadesiunieaiuismsaves
wuunaaeu Wusu nisuszifugaainludiuanudulsdeaiuisasniunislalagun
wuunageunaadldiunguiiseu lnge1vagnaaeddiunaiy o nquseu uag/v3eun
wuunaseuildaeuaulifsmauiiosmiuwunadeuiiaieiu
7. N139BNUUUMSIATIETRYA
dwumsesnuuunsiesizideya (data analysis design) vestinidedieldindu
mnaunslunsiidumsivteyasgraduszuudiefazlsildlunsnoutaymmsiden
javneveansideldegnaisyaninmmasenuuunisinagideyafiuiunoudidnysn
funeunilsnesnisesnuuunisite Agitedendenadnliaonndesnasmuizauiy
fnguszasdvonsitelvnniiganisidenldadfalafesiinnuy enudlatonnandosi
(assumption) vesadfuAaAEIe wavAadntuausoarldluaaiunisaierlsladh
mslegiteyaililunsifeinmsuvuardanguadalivarodnuas ldun adfusses
(descriptive statistics) waz@fiRe1984 (inferential statistic) Lavn1sIAsIERITead ALUY
W3R 0F (parametric) LAZLUVUBUNITINLABS (nonparametric) wazn1siaonlaaislu
myianzideyn dnlduazdesilsdls dnvazviedssnmverioyn Tnqusvasivensidy
uazdemnandoswiuvesadfusassnnadinsinszideyaasuta 2 Yssian foil
1) @dius5818 (descriptive statistics) L‘Uuaamwi%iimaﬂmaﬂwms‘uaq
naufiideliAuusndoyanduiy ervsfunafununudeyainnguiiogiud,
UssBEnuAnuAzveIngufegdlisuuiTelifunwreenguseduiiniunslivie
Wunisssindeyaainuszunsild deyaiildainnsiinesidsnandlsiamisaiazly
§adslugnauduls lunsdiifununadeyaainuszansaiildizonin “dAmisiines”
afaild lunmudsesasAiuduiavadnnisnszaigvesnzuuunsmaadiiug 1usy
2) @fi8n984 (inferential statistic) A afANAIARANTIAIUNINATUSB
MnAveInguietudmadsluSinguuszeing adnesdineulugredanga
Uszmnsdesiinmamaaeunisadfideunnaieisanunsndrdsissrnsldesnaiussansam
Feaededldadfegndlnogrmilsly 2 Ussian Ao ad@inisnfwmed (parametric statistics)
LazadALUULEUNITITABS (nonparametric statistics) LlpagUg19891nngufeg19lUg
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Uszwns lneily adRsnsdeazlflunismeaevanndgiuiiiefigatiuazasaguinauufgiui
Felffudunimielal minluaisiazeeusy (accept) auufgiu Ho undnlsifuaiefas
Ufes (reject) auufgnu Ho egnslsinnunisindulaseusunioufasauufigu dloniaiin
auadeuly 2 dnvae Ao 1 n1sraImAAeuLUUT 1 (type | Error) fie A1uAaIAAEDY
duiileannnnisufias aunfigiu Ho Miduate uag 2 nsmaiaLAdouluui 2 (type Il Error)
fio munaalAdeuulosnnMsEoNTy auNAgiu Ho M

[
[ U va v o

dmsudersaisdslunsidenldadfiiionisimszidoyatiu §3dednludes

Y
LY

finrsauazArdafavgualunats 9 Usznns il giuais nidusi (2548, w1 185-186)
Ihausuugnisinnsannsdenldmaiinadfilifidqndomneniotnguszasduninisided
wuvhlidunsldadfifiedansgideyaildlidulumugesjmneg
1) iieusssnsdnvagdulslunguiiodramdessuins Wunsldada
UITBIUTTOENMTIVBINGUFeE 1T U szvnslududsfiauleas@ne wu ansld
AA1d (frequency) A1¥osay (Percentage) ANlady (X) As51u (Mdn.) Agiudes
(Mod.) wazdnudeauunasgm (standard deviation)
2) iloisuiflsumanuuanaLayasUE1BeAmILANANRINNGUF g1
ndulususzrnsaidne Tiun
- MaBsuiigumnuiviedndiuse ttest, Z-test
- maSeuiiuAadede Z-test, t-test, One-way ANOVA
- MaUSguLiguaMuILUTUTIUAIY F-test
3) ileusseneanuduiusseninsiuds 1iun msldanduiusedneing
(simple correlation) Tun195U55818AMUAUNUTTENING 2 FLUT 19U Pearson product-
moment correlation (ry,), Spearman rank — order correlation (rs) Phi correlation (r) lLa
msldandusiusny (Multiple correlation) (R) lun1sussengauduiusssninadiuysiag
YRS
1) weoSursanudumnuesiiulsdaseifinadoduusnulunsidei
SENIINTIOTIMAARY Uazailanednnuuandainnguiieganduludauseyns lown
t-test, One-way ANOVA
5) iefuneUfisensmseninefuusdassidnasefuusmalunsidolds
NAARILAraTUIBIAURANANIINNENFIgNNaULUTIUTEYINT AaenslY two-way
ANOVA
6 \iiavhuie adanldlaunn n15Tnsrziuualdy (Trend Analysis) N3
AIIERNITannBY (Regression Analysis) N153tAsIENNITaAnoengas (Multiple

Regression Analysis)
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