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3.6.3 WIBUWBUITAMUINITN NS EY NOULASVEAUSEUAILYANITAOU VBINGUAIBE
nlaludasesieiu (Dependent sample ) Ingld t - test (Uywu FazeIn, 2553: 133)

=2
\/nZDZ—(ZD)Z

n-1

o

=~ | aaa Y ~ o 1a = Py )
Wt uny AredanazldUssuiisuiuaings iensiuauiitedAgy
D WU HANNUDIBUAULAAEA

Y

N WU UIUNENRMBE1NnITBIIUIUA
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4.1 mAnneimauamLUIageyTanadugrEmensEey
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4.1 mAwnsimaunwLURFeUTaNadugYaNINsEeu

HarwnuldinuunaaouianadugniniansBeuldliidenyfudiuau 5 v
prransivuaien nTenudnvuruarAIdenRdDITeTAYTE ARSI AnTau Ay
WUUNAEDU mﬂﬁ?uﬁ'uﬁﬂNamaﬁﬁmmwaq;:JLG?J'EJWWIULwiaz%@LLﬁaﬂﬂUﬁwmmmﬁiﬂﬁmﬁ
AuAenAdes (I0C) uwuunadeuianadugyimanaiFeuiiniunmsusuusudlawdluneaeu
futinissuseiuduussmatedasivndn (V1) arvneueiueus Inerdumadatunsud
flaldndunanosdun 20 Aulsingua dail

A19197 4-1  UEAAIHARMAMNLUUNARUIAKATUENTNNITTIUVRIYANITAR LIV
Snwisneud (5o wanduaUgsshwsaeud

i 398M13 HANITIATIEN wie | nauelnsgu

1. | aevilanuaonnasdiiyaues 0.93 - 1.00 0.97 0.5 FulU
$1UN1STOADNAY
qﬂﬂﬁzaﬂﬁ(lndex of Item
Objective Congruence : 10C)

2. | AIAUYINIBVDILUUNAFDU 0.40 - 0.70 0.50 0.2 - 0.80
( Level of Difficulty : p )

3. | A19IUIATILUNYDILUUNAZDU 0.30 - 0.40 0.36 0.2 JulU
(Discrimination Index : I)

4. | memudesiuvesiuunagay 0.60 0.5 FulV
(Reliability: r, )
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AEIYY 5 UATIIEEUANNTIEN UL TanlngfiTIAINAEARGEITE NI
ToaouniuInUTTaIABaNg Ay (Index of Item Objective Congruence : 10C) BW8I¥18Y
s iaziuLlagMvuaAzLUY Al

v
o

AzLuY +1 vinedsdmiudomandiuilaininnssaauszasdderi
avuuy 0 vanefsdwiutosouiliuflainsgedsasddeduniols
AvuLy -1 mnefsdmiutosnuiliaenadosiuauszasitoty
Winasifinsanan 10¢ dust 05 Tuludeindudeasuiifanuitemssansngn diluldls
Usnginemaurunasinidmusyndelaesien 10C 1nnin 0.5 yade fldedemindu 0.97
LansmaudaNLaNysallavaananeiuingUIzaeAInUTEaeAlangAnssunnte o
Hudeasuiifruniismssanansathlunnaesldsoluls
Mndeyadiaiu wuuneaeu 14 9o lunaaeuiuinGsussduulseniadodasindn
(W) anaueueud Inendewmadetunssug Allinguvaaosdunm 20 au nanFiesed
WUUNAGDU WU
1) fAnuEINdEYeILUUNAAEY (p) degsEning 0.40 - 0.70 Aade 0.50
2) SIS uLNYBILUUNAGBY () TiAnagsErine 0.30 - 0.40 AadY 0.36
3) FAnuetuvBIUUNAARY (17, TiAwindiu 0.60
JewansIuuunadeuiiinnuudunss anunsot Ul duuuunaasuianadugnd
N9IN95U vosYRnITaouivIautigsinwIsasud 1309 nandasiigednunsasud fu

Unissunguieg1ala

4.2 MFATzA wanlSeuiisunadugnaniansSeuseninane ey uasuausoudie
YANIIHDY

mMsnageuaNNRmUioIUTsUTsUNadugMENIIN9ITeL YesyAnsaRUIvIILTISe
$nwrsnoud 1309 nAnAuith3e3NwsaEUd ndaBeugenineusey fanuldnduiiogie
naaesnsldyanisaeuy S1uan 18 au agunansinuld dil
M3efl 4-2 wanawadugrniansieussninnoueu uarvdudsudeyanisaou

FudRinwsogudEes Kandueiungesnwsaeud Ingldnisvaaeuani
(Dependent-Samples t-test ) naaasiungumeeg (Field Testing)

ATLUY n X YD (X D)? ¥ D? df t
ABULS LU 18 6.39
o 5 83 6,389 387 17 38.99*
NaaSeUY 18 11.00

t*(0.05, 17 = 1.739)
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4.3 mMFAATIZRIMANLNIWS lRYasiniGeu Niideyan1saauivudiseinesasud
1394 HAAfMTUTISNETAEUA

Anufianelavesinissunineyan1saouivinuingesnyIsasuises Nandw

Ugesnwsasud gAnwldnguitetimeassnisldyanmsaeu 1w 18 au uasyhuuugeuany

Aufanalanideyanisaou 911 10 Ue MnUuimsEAunlaumALady (X) wazdiu

Deauunnsgiu (S) aguranisdnula Aadl

M13199 4-3 a1 sUTTiiuALianelaveiTounlreyan1sae U NUUITIETNY

soeud 1309 HARAUIUITIINYITREUA

Y R SEAUANUNINDLR
k) 518N1INATUN —
X S wUana
1. | yamsaeu i mdaulsluuneuninauy 4.61 0.61 | u1niign
2. | ynisaeu ylvidmiddnlaiiominety 4.67 0.59 | wndian
3. | wansaeu Wawnldeudiladng 4.56 0.62 | 1nign
4. | suamluganisaeu wunzauiuiilem 4.50 0.62 11N
5 | sualugenisaeu danudniau 4.44 0.62 1N
6. | luailugenisaouminzaununua1NI0ves 4
N 472 | 057 | anfign
RSy
7. | wuunaaeuluyanisasulinueInemLay 4.00 0.77 1N
8. | IudevesuuunedeuiiuTinudevIvay 4.22 0.73 1N
9. | nannldlun1sfnw uavasufuRauvanzay 4.67 059 | wnign
10. | Pwdanuiisnelasianisiseumeyanisaou 4.67 059 | wniign
\ade 4.51 0.63 | un¥ign
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v
v AA v

MsAnuIASItilngUsrasdiilefnuinadugvismanisiiou uasanufieelavesiniSeu
seauUssmatlednsivn (i) avininseud auaueiueud Ieraemailaiunsisud
Tusginnautigssnusasud saden 201012106 AFeudoyanisaeu 309 wanfwsi
thysfnnsaoud {91euveasunavesnsing fil

5.1 a@3unansaAnen
5.1.1 AuNWLUUIYRge U TRadLavEnIsSeuTesyamsaeLAnungsEnusaeus

S04 wanfusivissinusogud

1) AdvliAuaenndeIsEnINteaeuiuIRUTEaIAdaNg ANy (Index of Item
Objective Congruence : 10C) fiFnagszming 0.93 - 1.00 Aads 0.97

2) AANNEINIBYRLLUUNAABY (Leve of Difficulty : p) dAegsening
0.40 - 0.70 ALade 0.50

3) AT MUNVBILUUNAGRY (Discrimination Index : ') iA10g5e7ing
0.30 - 0.40 FNtadY 0.36

4) aenudesiuvesuunagau (Reliability : Ty ) fawviadu 0.61

5.1.2 dnisgusyauuszniaietnsindn (Uv) a1v13v1d19gud a19191ueueud
Ingrdomadatunsisud ngu ve.11 dnadugninianiniou ndufouginiineuiou
TusAruiigsdnwisasud saien 201012106 MFsusoyanisaou 3eq Hansinel
thsssnwsaous egiitivddymeadanszdu 05

5.1.3 Wnisgusyauusenaietnsindn (Uiv) a1913v13198ud @a19191ueuua
Angdomaiatunsisug ndu vo.11 MFeudeyanisaeu Fos wandueivhssinusooud i
mufsnelareyansaey [Fes wanfarithgssnwsasud Tussduanniian

5.2 anusena
mnmsineluasall wut

5.2.1 LLUUWaa‘Ui’mmaﬁmqwéwwmwﬁauﬁg’{i'}mma%’wﬁuﬁﬁwé’w’mﬁmmaamﬁm
szvieteaeuiugaUszatdiTangAngsy dAnegsening 0.93 - 1.00 Aads 0.97 iTeey
finsuszdiudugianuslusumaluladoiueud danadlaludoranu Uszneudy
HeeauflilildmaniineasBenidudeunnn manuenievesiuunagey feogsening
0.40 - 0.70 Aade 0.50 Tormaudnlngaziimanuenieuiunaiziifeausdesan
flenn videdeting Ardunadsuunuuunaaey Saegsening 0.30 - 0.40 Alade 0.36 widiay
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wliiganninudfegluinasininsgu WunsednGeuiiumeassihuuunaaeuidugil
Anufitugiumadiusasudlndifssiuann awnsavhuuunaaeuldlndifsetu Savil
wuunageuifimauderiu whitu 0.60
5.2.2 Unisgusgaudsznialednsivdn (W) a1wn3nndneeus a1v1eueIugud
Ingrdomaiatunsisud ngu vo.11 Suadugninanisdou ndudeugainiineuiou
Tusgivnauiigednuisasud sWalen 20101-2106 AFeusioyansaou 389 wan i
thyssnwsnoud edsiideddynisadafisedu 05 (Hulumuauufigiunisfnuididaly
Hunadiownan asfaeuiivszaunisainniunatsnuiu fanudtladeu aoufuian
duauamnse Wudasadestuingeu siutsauazanudtnFeu uenaniugs
nsdnnszUINNsseunsasudlmduliinseulduf iRt denndasiu aandns Ausind
(2557 : undnge) Anwinisiauigansaeuiiofmuinygns uAlandlymidesiosas
Aedlamansiug iy (2000-1401) dwiuinfnuduusznadetnsivindudi 2 Inede
21WIANYIFUATI¥YS Tunseauduns wan1s3Tunudn 1) Han1saasienmUssdnsan
YAN1sABY WUIUsEAVBAMYANTADY E1/E2 WiNfU 81.66/82.22 2) nadugvisnienisiiou
nan1sdeUnd s suintuninnoudsusdeliteddmeadasziu 05
5.2.3 dnisgusgauusgmaloinsindn (U19.) a1971339198ud a19191ue 1w U
Angrdowmaiatunsisud ndu ve.11 MFeuseyanisaeu Fos wandueivseinusosud i
mufilsnelaieyamsaeu 1309 mamﬁm%ﬂﬁq%’ﬂmmauﬁ Miyé’ummﬁa@ (X=451, S =
0.63) Lﬂulﬂmuammmumsmmwml’; mumaqmﬂmumaqmmjmmiaau’mﬂmu
Uhgesnwsnoud (30s wanAusivgeinusasud L‘lJ“L!L’e)ﬂﬂ’ﬁﬂiuﬂE)Uﬂ’]iLi‘EJuLmJLLiﬂ 1/|
tniFeuldilomald iWesnanunvuisdsalifagdavhynnisaou Snvisgansaouduil
gusazyiaudilade lddugeu sunmadniau fifmesuisdumeuntsufoRau awnse
UitRnunalunuld dnideuduisewaulafiaze uazUjtiny aenadesiu neswy
edn (2559 : unAnge) leAnwn1simugansaeuiv inaziden s 391 2102 — 2004
muvangasuseniatloinsividn unsdngy 2556 Inerdumailagsuns Ineliinguszad
WofauwazmUszansamyanisasuiviinazidon Waivn 2102 -2004 A undngns
Usgnallotnsivndn wnsdnstw 2556 Taefmuainasivssansamliesay 80/80 oy
AviiUseanSravesyansaeuivinavidun seiv 2102 - 2004 mamangasUsynatedns
AN ymsAtT1Y 2556 Usznnivignanmnssy Sadviiseavsaa 0.50 elIeuiiou
NadugVENeNsEunsuieuLasndaFsuineyansaeudivinasiden a1 2102 - 2004
muvdngmsuszmaletnsindn nnsdna 2556 Tavld t - test uaziilofnuanuionela
yesni3euiiiinenisBourisyanisaeuiviinazidon siaivn 2102-2004 mundngns
UsynadledasinTn wisdngy 2556 Uszunsiililumsise WuidnFeussduussmalodns
Agrdnduld 1 avivanalssen Inendumadagiunsiamedoudou madoud 1
Un1sAnwn 2559 lagn1sdusiegisuuungy (Cluster Random Sampling) §1U7U 17 AY
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5.3.1 Tewauouuzinly
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waztunousing 9 IrdmauneuhlUly
2) msaeulpgldynnisaeu mswssuaunieulnednniian gunsal iiiieane
pon1sununly
3) nisyanisaeu aznudlynludesvesnszuaunislunsduiunig loun
AsaLUsEne U ev TauaaUszaunsel waraudung lunisanenin Saild
Annuandn Talfulumausnuiindly dadu filvvaseyansaeundsioly msfnuludes
YOLIBNITANLAIN N1IANLEIN N IRT AN IUY
4) p3HaoumsUTUUTIRINTILYRILasniIen1ss ey Jana wavUseiliunalaniy
ANV aUANIAUNTN LarANmNIzANRUAn AN WL LTS
5.3.2 fowaueuurlunisnunasioly
1) msszdesimuIgAnIsasufiannnsansratiuazuuuvesit1seu mnuans
edeUIsETiaG LAy ndSeuls
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8. | Sunutevesuuunaaeuivimadefivmza
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20101-2106 309 HARSaeiTI593NHT0LS
uanInanLAAiAEAUTE A UM EaRRdBITEMINgAU ST T AL Tang AT
funUUYIAABY YBITIEIvLTNgN ST 20101-2106 309 HAn ]
Ungesnuwnsoeud

uanseLARLuIonsIREoUAIIMINzaNYRaTaA Anwiaiawelaves
nFouiiGoufoynnisaey Jnnuiigadnunsneus sidiv 20101-2106
LARIHAALIULNIVAGOUIEDY NaRAsIgsdnwsaeud vosiniFeunlilingunaaes
WARINANITIAATIENAIANUEINIIEVDIUUNAFBY (p) WaLAISIUIITINUNTDS
LUUvREeY (riayAMuTesiuTesuUAaRY () 1309 WARAUIINgsSTaEUA



A397 V-1 wdnsnaruAniuNEIusTiuAIdenAdessEnInIsivuaiideiFes idendn Widedes uargauszasAlBangAnssu vesseinn

NUUNITESNwT0gUd 59730 20101-2106 (309 NARSTIUNTIShwIT0eud

el 2 wBndasiiigednwsasud
AnuAniuYaiTeIYey ANuARIuYeiTEIvgy gy
il Reafuiiion (auf) X | | Wil | ded AUTZAIALTINGANTTY (Audl) X | e | Tobild
1 2 3 q 5 1 2 3 q 5

2.1.1 +1 | +1 | +1 | +1 | +1 [ 100 ]| ¥ 1 +1 +1 +1 +1 +1 | 1.00 v

2.1.2 +1 | +1 | +1 | +1 | +1 [ 100 ]| ¥ 2 +1 +1 +1 +1 +1 | 1.00 v

221 +1 | +1 | +1 | +1 | +1 [ 100 | ¥ 3 +1 +1 +1 +1 +1 | 1.00 v

2.2.2 +1 | +1 | +1 | +1 | 41 [ 100 | ¥ a +1 +1 +1 +1 +1 | 1.00 v

231 +1 | +1 | +1 | +1 | +1 [ 100 | ¥ 5 +1 +1 +1 +1 +1 | 1.00 v

2.3.2 +1 +1 +1 +1 +1 1.00 v 6 +1 +1 +1 +1 +1 1.00 v

2.4.1 +1 | +1 | +1 | +1 | +1 [ 100 | ¥ 7 +1 +1 +1 +1 +1 | 1.00 v
8 +1 +1 +1 +1 +1 1.00 v
9 +1 +1 +1 +1 +1 | 1.00 v
10 +1 +1 +1 +1 +1 [ 1.00 | ¥
11 +1 +1 +1 +1 +1 | 1.00 v
12 +1 +1 +1 +1 +1 | 1.00 v
13 +1 +1 +1 +1 +1 | 1.00 v
14 +1 +1 +1 +1 +1 | 1.00 v

394 7 7 7 7 7 7 14 14 14 14 14 14

LQEIEJ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00

5)
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fidienney 5 vusmaoumuiismadaiion eeResanmaonedosssrinaion
uazqgaUszasiiBmgAnssuiuvdngnsnein deiBemngefinsanlirsuuy Tnofmunazuuy
il
+1 vneis mstmuahdeiFesiuterimualundngns 8 Auaeandes
0 yneds myimusttedesiutofmualundnges laishila Ssmnwaeandes
-1 vanefe msfvusihideiFesiutorivuslundngns il mnuaenades
THnasifinsandenuaenndesioud 0.5 1uld feidom wasgausvasdBmgingsy
fuvdngasseinidmuiissaseanmnsailUldle unngidomsunasindivuannde
Tnefmuaenadenvinty 1.0 wansiuden wazandsvasdiBangingsy Sarwauysal

wavdonndesiunangnssiedvmnde tednludedamiiinnuienssausainllgla
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M990 V-2 UanIANARIUAIUTEAUANEAAGEITENINIgRUsEUsEa ANy Ans sy
AULUUNAEDU Y8931 3UUNTIS N 59eYN 20101-2106 (589 KRS0

Ungesnwsngud
:-muigaqﬁ . LLUUTQ;{E]U _ ﬂiZLLuu“U’éNE‘;’J:L%EJ'J%’]% | z . loc
LW ANTIUN ol AUN Ll | AU 2 | AUN 3 | AUN 4 | AUN 5
1 1 +1 +1 +1 +1 +1 5 1
2 2 +1 +1 +1 +1 +1 5 1
3 +1 +1 +1 +1 +1 5 1
3 4 +1 +1 +1 +1 +1 5 1
4 5 +1 +1 +1 +1 +1 5 1
6 +1 0 +1 +1 +1 4 0.8
5 7 +1 +1 +1 +1 +1 5 1
8 +1 +1 +1 +1 +1 5 1
6 9 +1 +1 +1 +1 +1 5 1
10 +1 +1 +1 +1 +1 5 1
7 11 +1 +1 +1 +1 +1 5 1
8 12 +1 +1 +1 +1 +1 5 1
9 13 +1 +1 +1 +1 +1 5 1
14 +1 +1 0 +1 +1 4 0.8
374 14 13 13 14 14 68.00 | 13.60
\ade 1.00 0.93 0.93 1.00 1.00 4.86 0.97
(N=5)

Adeamngy 5 vhuaseaeuauiissnsadaiomilasfinnsanauaenndeseniig
FoapufiugauszasdiBangingsa (Index of item Objective Congruence : 10C) & 3§{iTeay
wfirsanlvisuuulnetmunazuuy il

Azuuy +1 mnedsdmiudosnuiuilainiansmauszasitoty
AzuuL 0 vanefadmiutemanuiliuilainsgausrasdderunioll
AvuLy -1 mnedsdmiutosinuiliaenadosiuaszasitoty

THnasifinsanar 10C dus 05 Julufonduteaeuiifmuiismssansnan dilUldls
Usngiemanusinunasiidmuanndelpedien 10C snnndn 0.5 ynde fauadewintu 0.97
wanemauiauanysaluaraennaediuIngUszasd nUsEaeAlang Anssuynde fodn

Wudeasuniinnussnseanuisavlunnassldsalule

Qe
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AN5199 V-3 LAAINAAIIUAALTIULINDATIVEDUAIUMUILALVDITAINN ANwiAnuianela
U al t:l' al i % a o U 3 v a
YoIUNSHUNSEUIEYANITaRN F319uTngesnwIsneud sy 20101-2106

v o 4 AzuUUYDILITEIYY
VoM ot 1 [ eudi2 | euii3 | aufia | audl 5 Z ¥ fo¢
1 +1 +1 +1 +1 +1 5 1
2 +1 +1 +1 +1 +1 5 1
3 +1 +1 +1 +1 +1 5 1
4 +1 +1 +1 +1 +1 5 1
5 +1 +1 +1 +1 +1 5 1
6 +1 +1 +1 +1 +1 5 1
7 +1 +1 +1 +1 +1 5 1
8 +1 +1 +1 +1 +1 5 1
9 +1 +1 +1 +1 +1 5 1
10 +1 +1 +1 +1 +1 5 1
394 10 10 10 10 10 50 10
iy 100 | 100 | 1.00 | 1.00 | 1.00 5.00 1.00
(N=5)

Ailevgy 5 viunsvasunnumnzauvesiefnm Tnefiansananudenndoses
FomamnruianelavesinGeuiiFeuseyanisasuivauiigsnusnsusd Jefideavey
wfinsanliazuuy Tnefmuaaziuy fod

+1 nuned Q’L%B%%ﬂ@ﬁﬂﬁﬁMLﬁudﬂ 8 ALz
0 wanede fdevaiiern lidula fennamanzan
-1 wnedy ;;’{L%awwﬁmmﬁud'} T8l Az e

THnasifnsandeuaenndowaud 0.5 ull dotdesnuminfisvelavesiniey
fi3suseyansaouiviautigsinusasud daumnzananunsad gl ysingan
AMoushunasifiimuayndelnedmeuaenndesviiiu 1.0 uansirdemauamianela
yestinGouiliFouseyamsaeuivauiigeinwmsaeud fauauysel uazmungan foin
Hudemanifamuiissassansnsathluldls
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Wlszaed | wuuvadey Azuuuidmasou (Auil) .
LIINANTIUN Joil 1123|456 /|7 ]|8]|9]10
1 1. 0 1 1 1 1 0 1 1 0 1 7
2 2. 0 1 0 1 1 0 1 0 1 1 6
3. 1 0 1 1 1 1 1 1 1 0 8
3 4. 1 1 1 1 0 1 0 0 1 1 7
a4 5. 1 1 0 1 1 1 1 1 1 1 9
6. 1 1 0 1 1 1 1 1 1 1 9
5 7. 1 0 1 0 1 1 1 1 0 1 7
8. 1 0 1 0 1 1 0 1 1 0 6
6 9. 1 0 0 0 1 1 1 1 0 1 6
10. 1 0 1 1 1 0 1 0 1 1 7
7 11. 1 0 1 1 0 1 0 1 0 1 6
8 12. 1|1 ]1|o|l1]o|1]o|1]|0] 6
9 13. 0 1 0 0 0 1 1 1 1 1 6
14. 0 1 0 1 0 1 0 1 1 1 6
33 10 8 8 9| 10| 10| 10| 10| 10| 11| 96
\ade 9.60 6.86
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M99 V-5 UAPIHAAZUUUNINAARULTE MARs T3S nwnsaeudvastiniGey Nl nqu

nead dmiunguauaey (RI)

Wlszaed | wuuvadey Azuuuidmasoy (Aui) Rl
LIINANTIUN Joil 1123|456 /|7 ]|8]|9]10
1 1. 1 0 1 0 1 0 0 0 0 0 3
2 2. 0 1 0 0 0 0 0 1 0 0 2
3. 0 0 0 1 0 0 1 1 0 1 4
3 4. 0 1 0 1 0 0 1 0 0 0 3
4 5. 0 1 0 0 1 1 0 1 0 1 5
6. 0 0 1 1 1 1 0 0 1 0 5
5 7. 0 1 0 0 0 1 0 0 0 1 3
8. 0 0 1 1 0 0 1 0 0 0 3
6 9. 0 0 0 1 0 1 0 1 0 0 3
10. 1 0 0 0 0 1 0 0 0 1 3
7 11. 0 0 0 1 0 1 1 0 0 0 3
8 12. 0 1 1 0 0 0 0 1 0 0 3
9 13. 1 0 0 0 0 0 0 0 1 0 2
14. 0 0 0 0 1 0 1 1 0 0 3
EXEY 3 5 4 6 4 6 5 6 2 4 45
\ade 4.50 3.21
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AN V-6 UAAINANITIATIZRAIAMNLINIILUDILUUNAFDU (p) LATAIBIUITILUN
YDIUUNAFDY () 1509 NAnAINasnwIs0eus

gaUszasd | wuuveseu | Ru RI
\BanwgAnssudi il 10 10 P ’ d pq
1 1. 7 3 0.50 0.40 0.50 0.25
2 2. 6 2 0.40 0.40 0.60 0.24
3. 8 4 0.60 0.40 0.40 0.24
3 4. 7 3 0.50 0.40 0.50 0.25
q 5. 9 5 0.70 0.40 0.30 0.21
6. 9 5 0.70 0.40 0.30 0.21
5 1. 7 3 0.50 0.40 0.50 0.25
8. 6 3 0.45 0.30 0.55 0.25
6 9. 6 3 0.45 0.30 0.55 0.25
10. 7 3 0.50 0.40 0.50 0.25
7 11. 6 3 0.45 0.30 0.55 0.25
8 12. 6 3 0.45 0.30 0.55 0.25
9 13. 6 2 0.40 0.40 0.60 0.24
14. 6 3 0.45 0.30 0.55 0.25
394 96 45 7.05 5.10 6.95 3.39
\ade 686 | 321 | 050 | 036 | 050 | 0.24

\adesa 7.05

AwInmAIAULUSUTIULAINgRS

s /Z(X - X)?
a N -1

S Wy d’;uﬁmmumm@m

X WU AZLUUABUTDILNAN Y ILAaE AL

X WU ANASLUUABULRAY = 7.05 ATLUY

N wnu SnutAnwniivegeu = 20 au
wnuAnluans

g = |14535

19
S =277
s%= 1767

AanAANULUSUTIUlAWINGU 7.67 wesille ¥ pq (@siuves p An g Tuwsiavde) a
WU 3.39 ANANULTRIUYDIUUNAHR UM LA NGNS



53

: :L[l_quJ

tok-1 S2

14 3.39
Tee = (14—-1) (1 - E)
Ttt 2060

Mndayadisiu uuunameu 28 4o Tuneaeufuinioussdutulssnmatiotasiondn
(W) amnnueueud Inendemaiaiuniisud Ahildnguneassdiuiu 20 au samsIAT Y
WUUNARBY WU

1) fAnuEINdEYeILUUNAABY (p) diegsening 0.40 - 0.70 Aade 0.50

2) MW uUNvBILUUAARY () HA18gsening 0.30 - 0.40 Aade 0.36

3) mAnudetiuvetuUNAgay (1) fdwihiu 0.60

Fauansinuuunaae Ui dauwsiunse anunsoi Ul Sunuuneaeuianadugns
N19N193 81 YosyAnsasuIvIUITIinwITaEud 1309 KRS usiUIesNwITIOUA U
Uniseunguimeg1ala



AMANUIN A

LaRINAFLYEYNINTSousTneuSeu uasndaGouseynnisaeuivnaiy
thssfnwsneudizes sdndamivrgednusosud Ingldnmasvaaeusii
(Independent-Samples t-test ) naaesiungumaeg (Field Testing)
asUnansUssidiumufisnelavesinGsuniisoynnisaeuivnautissdnunsngus
B0 wAnA g saeUd
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= v - = = 9 < =
M3 A-1 UansaAzkuLldINMIMeaeielUSBUTE UNadUVIEV9NISS UYes
YAN1TADUIYNUUIFITNYIT08UAT NERSuIIUITISn¥s08Ud naesiy

nawusIee1e (Field Testing)

o £
NﬁﬁﬁJE]VIﬁVI"I\‘iﬂ’]iL‘%EJ‘IJ

L | ATUUULUUNAERUNDY | AZUUULUUNAHDUNAY .
il 138U 138U gaiﬂzsz_l,ng D?
14 azuuy (X) 14 azuuu (Y)

1. 5 10 5 25
2. 6 11 5 25
3. 5 10 5 25
4, 6 10 q 16
5. 7 11 q 16
6. 7 11 q 16
7. 6 11 5 25
8. 8 12 q 16
9. 6 11 5 25
10. 7 12 5 25
11. 6 11 5 25
12. 8 12 q 16
13. 7 11 q 16
14. 6 11 5 25
15. 6 11 5 25
16. 7 12 5 25
17. 6 11 5 25
18. 6 10 q 16
578 115 198 83 387

Lﬂgﬁl 6.39 11.00 4.61 21.50
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WReuiflsunadunvivamafeu noulasudaouseyanisaouimautissnusngusd
Foq wanfusivngesnunsasud Mdeyannnisveassiungusiedis (Field Testing)
$1uau 18 au ldludaseseriu (Dependent Sample) Tneld t - test (Yywu Piazeonn,
2553 :133)

t=—22  daf-n-1

’nZDZ—(ED)Z
n—1
do ¢ unu Aadanglfilieudieuiuanings Wensuanusiteddy
D unu Naf13v09unULAaLA
n unY NUIUNFUFIBENNITBTINIUG
N7 A1
NASIUNAR AL LUUNBULS I UNUALLUUNEISEY (3D = 83)
NATINHAA A LUUNDULSIUAUALLUUNAIS BUININAIEDY (X D? = 387)
WA INNAR A LUUNDULS I UAUAL L UUTRISIULNNSIEDY ((2D)? = 6,889)
IUIUNAUAIBELN 1T091UINE (N = 18)
83

18(387)—6,889
18-1

t =38.99

M990 A-2 WARINAFUYNTNNNITLTHUTENTNNBUS U LATNTUITYUAILYANTADY
WNUIFETNT0EURLTEY NERfuTIUNTIsNsasud tngldnsnaaeuali
(Dependent-Samples t-test ) naaasiungufaeg (Field Testing)

ATHUY n X YD (% D)? Y D2 df t
AoULSIU 18 6.39
o 83 6,889 387 17 38.99*
YN 18 11.00

t*(0.05, 17 = 1.739)
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M13197 A-3 asunanisuseiliumnuianelavesiniseuidneyanisae uirautiesnm
soeud 1309 HANAUIUITISNYITALUA
o/ =<
. - sERUAUNIND LY
4o F18N1TNAITUN 59U
5 4 3 2
1. | gansaeu it miadlaluunSewnniy | 12 | 5 1 18
2. | yamsaeu vl wdlallevdiedy | 13 | 4 | 1 18
3. | ganisaeu lgnwnldeunladneg 11 | 6 1 18
4. | sUuamlugansasu wnnzauiuilon 0| 7 |1 18
5. | sUamluganisaeu danudaau 9 | 8 | 1 18
6. | lunuluyansaeuivanzauniy
v 14 3 1 18
AUENNTOVDITINN
7. | wuunaaeulugansaeuiinNeInd1y
5 8 5 18
WisNE A
8. | hudevesiuunaaeuiuinauden
7 8 3 18
Wawa
9. | nanilylun1sfiney wazasufufau
13 4 1 18
e A
10. | Twdndanuianelasensiseumeyamsaey | 13 | 4 1 18
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=] ' A va ) = Y = v o o
A1399 A-4 Aady (X)) wagdinlesuuinnsgu (S) seaumnuisnelavesiniseunise

YANITADUIYNUUIFTNYITOLUA 1509 NARATIUIFISNYITOLUA

Y - szAUANUNINe TR
) 518N1TNATUN —
X S wUana
1. | yanmsaeu vihlvidwdraulaluuniSeuniniy 4.61 0.61 | wnfian
2. | ganisaeu vt lailoninedu 4.67 0.59 | uniign
3. | ganisaeu Wnwialdeuinladg 4.56 0.62 | 1niian
4. | suawluganisaeu wgauiulilem 4.50 0.62 1N
5. | suamluyanisaeu Ianudaau 4.44 0.62 1N
6. | lunulugansaoumugaunuAINEINTA0 iy
B 472 | 057 |wnilan
Y
7. | wuunegeuluyansauiianue NIz ay 4.00 0.77 11N
8. | IudeveswuunegeuiiuTinudevivay 4.22 0.73 1N
9. | namldlunsfnw uarasuflReumunzay 4.67 059 | wndian
10. | Twdrdianuisneladenisisuumeyan1saau 4.67 0.59 | unign
La8Y 4.51 0.63 | ¥NWgA
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