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ABSTRACT

The objectives of this research were 1. to develop a project-based
learning management plan for developing academic achievement and analytical
thinking about financial institutions and the Thai economy in Mathayomsuksa 1 with
efficiency according to 80/80 criteria, 2. to compare the academic achievement of
students studying with a project-based learning management plan in regard to
financial institutions and the Thai economy in Mathayomsuksa 1 both pre-test and
post-test, 3. to compare the analytical thinking abilities of students studying with a
project-based learning management plan on financial institutions and the Thai
economy in Mathayomsuksa 1 both pre-test and post-test, 4. to study the
satisfaction of Mathayomsuksa 1 students towards project-based learning
management on financial institutions and the Thai economy. The sample consisted
of 16 students in Mathayomsuksa 1, Semester 2, Academic Year 2020, Muen Si
Wittayanusorn Sports School, which were obtained by cluster sampling. Research
instruments were: 1. Project-based learning management plans for social studies,
religion and culture courses, financial institutions and Thailand economy, amounting
to 5 plans, 10 hours. 2. An achievement tests. 3. Analytical Thinking Ability Test. 4.
Satisfaction Questionnaires. The statistics used in the research were percentage,

mean, standard deviation, and t-test dependent sample.



The major findings indicated as follows:

1. The efficiency (Ei/E,) of the project-based learning management plan

in Mathayomsuksa 1 equaled 80.05/81.25 which met the 80/80 criteria.

2. The results comparison of pre- and post-test results of Mathayomsuksa
1 students studying the project-based learning management respectively. When
comparing pre-test and post-test scores, it was found that post-test test scores were

significantly higher than pre-test at the .01 level.

3. The results of the analytical thinking test of pre- and post-test students
of Mathayomsuksa 1 students who received project-based learning management.
When comparing between pre-test and post-test scores, it was found that post-test

test scores were significantly higher than pre-test at the .01 level.

4. The results of the study on the satisfaction of Mathayomsuksa 1
students towards learning about financial institutions and the Thai economy from

project-based learning management were at a high level.

Keyword : Project-based Learning, Achievement, Analytical Thinking
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A v v & —
UNN/ VLN °@ e | .8
= =, N v «
v S g = @E ‘o _g g g
UINTFI/FITIN & | S = = g R
* Ao o = L = . s -
= = ¥ e = A @ | @
[ I 39 « 33 W = @
- c v > U & ™ a2
« « = [{ad =) ({c= o —°
Usetanaasaniiunsiku 4 3 - 1 1 - 9 | 8
anunsRudAgy 5 4 - - - - 9 | 8
ANUEITUSIENINEHER Hu3lna
waZANTUNITNY 3 3 - 1 2 - 9 | 8
anwagmwAsygiavessemalng | 3 - 2 | 3 1 - | 9| 8
Jgymasugiavesine - 2 1 2 1 1 9 | 8
FIAUIUTD 16 | 12| 3 7 5 1 | 45 | 40
Souay 35.50| 26.66| 6.66 | 15.55| 11.11| 2.22 | 100
duauANNdIALY 1 2 5 3 4 6

2.4 thuuunndeuRadun e nFeuiiaineiy iuesreenansdivinm
uE T 5 au flenTvdeurasinnsanainiissmss anudesiu anwen
118 ANUTUTEAVENIN wazmAIANdeRAdaafiuingUsEasd (I0C: Index of Item Object
Congruence) wéminanusuusaudle Tnsfuunasiuu &l (audin fniest, 2549)

+1 ungds wdladuuunegeudenanediuynUseasa
0 nueds liwla wednaulaluldiuuuneaeuasnadesiugadsyasd
-1 e wilahuwuunegeuliaenndesivynuseasd

o [y

2.5 YIUUUNAFBUNAFU TN ITIUNELI eI RIITUNIATIEN
wazAnRanNIzdeniian 10C faus 0.5 Ul wagUSuugstoaeuiiian I0C doanin 0.5
mutoiausluzI0EieIuey lneilan I0C A 0.6-1

2.6 WUUNAEDUNAANNEVINISIEUTAT 10C wdalunagau (Try-out)
v o A Y = A = a A aa ¢ o o U o a 3
futnSeutudsendnudn 1 lsassuinmluaiing yasel Sunedlsamiu Jamingsuns

nlulingudieegng uazlassusastiuliua 91w 17 Ay
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2.7 thazuuuiildnnuuunadeuaradugrsnianisdeuy swneauen

(P) wazmAE1aT LN (B-index) faid

2.7.1 yAreaen (P) vesuuunaaeuinsadugniviansiSen
Tuusiasdoutangunsinngags 25% wagnausii 25% (mada 25%) uLdMUMAIANINEN
(P) Inedoaeuildlédoniuteanuiiien (P) faus 0.20-0.80 (auiln Anfiest, 2544)
wafilédo Ten (P) daus 0.29-0.76

2.7.2 MANBIUNFULN (B-index) TouUNAdDU TRKadUS
mansseuluusiazde lneteasuildlifenluteasuiiin (B-index) faud 0.20 Tuly

a1

(@uiln Aiiosdl, 2544) wadilade S (B-index) Faus 0.23-0.86

2.8 AMLABNTBTNAAIAINNENN LAZAIDIUIDIILUN ANULNUNTINUA

Inawadglinsaunguillonn dadendegausanun 40 48 wanhuwvaduwuuvedeuniy

[
o [

s YavemenisGeud il
wuunadeuTanadunnIn1sEeu S1uau 40 do wdnilumen
audestu Tngrunasiil Sevay 50 Samandesiuiatu whifu 0.88
2.9 YuuunadeuradugrEIINsSeuTiiunsaAuen (P)
LAZA1BILNTIMUN (B-index) iiiATzvivnaAnAnudetiuvesuunadey Wevnaadesiy
vosuuuvnAeUTIaty Inerunasii fovaz 50 Sranuidesuiatiuwinfiu 0.88
NIV UNAdEURAELNEN1NTITEU MAANEn (P)
LAZANEINATIUUN (B-index) wazauToiuiiaty nuiuuuageUMSARRATIZY
A1mue1N (P) 8E581INN 0.29-0.76 A1E1U1ATUN (B-index) BE52nIe 0.23-0.86
waziirArndeuiiaty wihiu 0.88
2.10 dafiusinaziuvunaaeuianadugrivnanisSeuils luneaeusu
nausegn inGeudusisendnudil 1/2 Snsfne 2563 TsaFeumniiuadineyasal
g1Lned Il ImingTuns 31w 16 Au
3. NM3ASLUUNAEaUINANAINTTUAIIANIATIZA T183TEIRLANY
AEU wazdusy Lﬁamﬂiamqwﬂwmsﬁaui 309 antunisiiuuaziasugha
Usznelne 1 uluunageunuuyste 4 diden $1uau 30 U9 dmsuvedeunoussuLas
3oy Sunounisairauaznamnm il
3.1 Anymnud vdngns e Batuuuunadeutamuannsaluns

AMILASIEMANLDNANSNLNYITD
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3.2 MvungaUsTase uaziilenifleadauuunedeuinaruainge
Tunsfniasneyt adumsnuadsliiss wsesdusznaulfifu 3 du fle msdinses
ANEIATY TATITRANLAUIUS LazIATIZRNANNIT AULLNAAYEY auiln Andiest (2551)

3.3 @503 NBATIEN KALHUUNAADUTAAINENNTLUNISANILATIZY
wuuUse 4 fden d1uu 60 e desn1sldate 30 e Sinasinmsiviazuuu fe naugnlv 1

a 1 =) a U = 14 v
AOURA linau visenauliu 1 auden 19 0 AzLUL Ui’]ﬂg‘]ﬂ\‘i@]’ﬁ%‘i 8

A9 8 RIN50DNVDFDULUUNAZDUINAINUAINITALUNITANILASIEN

| i . JUNUTREIU | IUIUTeEIU
IAUTTNIUNADINITIA r P
fioan lga3a
1. AnuasalunsIATIZRANEAY 20 10
2. AMUAINNTOLUNTIATIEAANUAUNUS 20 10
3. AMUAILITAIUANTIASIEANANNNT 20 10
734 60 30

3.4 thuuunegeuinnuaansalunsAniAsERnad ety Wuerea1ansd

AU udali ;ELG?iwzmyﬁmLﬁam AyIvFRULarRaNsanAdeiy Audesiu
ANNEINIE ANUTUTEANTAIN waeMIAIAINADAASDY AUINUTEEA wavaanRaDs
Tuusae fMUYeI0IAUSENEUIBINISANIATIERT 3 §1u (I0C: Index of tem Object
Congruence) wéminausuusaudle Tnsfsunasiuu &l (aufin fniiest, 2544)

+1 vunede wiladwuuneaeuaennaediugalsyadn uazesAusenay
Y99N1ANILATIERlULAE AU

0 wwed il wiednaulalulainuuunegeudennasiu
AUsTaNA LageIRUTEnauYeINIsAnATIEiluLsa Y

-1 e wilahwuunegeuliaenndotiuanusean waresrUsenay

o

3.5 thuvunaaeuinanuannsalunsAndiesesinigidonaionsan

unAnEenamzdeiiia1 10C A 0.5 Tuly wazuSulgsdeasudislen 10C fosnit 0.5

mutalauel UL TEIYeY Ineilen I0C A 0.6-1
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3.6 YILUUNAFaUIAAIEILNsaluNNSARSIASIZATINNAT 10C uwaslunagey
(Try-out) futinsuduiseufnu i 1 lsudsufrmiluedineyasal sunadilsmmy
Foingiuns Allingusiogng druau 17 e
3.7 tnzuuudildnuuunedeuninuaunsalunsaniinszi
WAL (P) WagANEIUIas LN (B-index) Fadl
3.7.1 mArAuen (P) vesnuunadeuluusazde Tnetoaeuiilelines
Huteaeufitan (P) daus 0.20-0.80 (@il Anfiesi, 2544) nadildde e (P) daus
0.41-0.76
3.7.2 WAs19sun (B-index) vasuuunadevluusazdelnedoaaud
141¢ Foududoaauitilen (B-index) sawd 0.20 4wl (audn sniesil, 2553) wadildde
fiAn (B-index) Aaust 0.20-0.88
3.8 fnLdendefiiAmnNueIn LarAIBIUIITILLA ALLNAEITIF LA
Tnenadelinsaunquesdusznautia 3 du dadendeaousonin 30 1o
3.9 TUWUUNAGOUNSARILATIZATIHIUN5AIA eI (P)
LarABINTILUN (B-index) 1ndnTsimeanudasiuveswuunagou Tng3sn1sves
Lovett 999 yyval Adavenn (2545) Tnesinuinasidl Josay 50
PNATUUUNAZDUNISAAIATIZI MIAIANNEIA (P) Lazan
§111951UuUN (B-index) uazAudoriuiiatiu nuTLUUVAdeUNSARIAT TR ANANEN
(P) 9851319 0.41-0.76 AE1LNATIMUN (B-index) Bg5EMINe 0.20-0.88 wazilrrmuibesiy
vatu Wiy 0.93
3.10 SaRuuaztuuunageuIanNasalunsAaasei s lunagey
fungusoeng dndsuduiseufinuTi 1/2 Inmsfnw 2563 Tsadeufmiluadingwasal
g1Lned 59U JmingTuns 31w 16 Ay
4. a%'NquaaummmmﬁawaiwmﬁﬂL%Emﬁﬁeiamﬁmmsﬁauil,t,uuimqmu
Wugiu sedndsnufine enauiuasiuusssy Fussufnui 1 13es an1dunsiuuas
iAsugnalsEnalng
4.1 Anwienans nqwiuazsmAdeiinertuanuiiowels ielddunuame
Tunsi@gutaaiay
4.2 Anwisnnsadisuuvdeuny wasinaeidild el dunuamslunis

as1auvdauaUNgIfUAINUTanala
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4.3 afauuvasuanudunuuaasiduyssunaa (Rating Scale)
AIULUUTDIALADIN (Likert) uwuseanidu 5 szaulmdanaeu d1uiu 30 U8 lnaldass 20 4o
wardinainisliazuun el

5 yaneia Saufianelauniian
4 e daufianelasin
3 yaneds danuianelaviunans
2 vianede Ianuiisnelatoy
1 mneis Sanufenelatiosiian

4.4 YuvvasunmanuiswelavestnBsuiironisdansiseuduuy
Trssnuduguiiaineiu isuesoornsgivinuifennsasuamugndesosdamanly
LUUADUN ANUIVINE LTI uazAudenndesastemanuiugasyasd
mnﬁ?uﬁ%’aﬁwLLuuaaummé’UMﬁUquLLf?flﬁummﬁ’]LLuzﬁwaqmmiéﬁU%m wari
wuvaeun i Bomnduidon fAnsaesndeunnuifismsmuiien uduiume
duarudenades Ineidentedifimuiamiuaonadassausd 0.5 Sull Wumensaeuniu
Tneflen 10C daug 0.6-1

1 U a ¥

4.5 YhuvvasunmanuitswelavestnBsuiifsonisdansiseuduuy
Tassnuugiulaounia (Try-out) fuinBeutuisendnudi 1 TsaGeufrmilueg
Ineasal Sunedilsimu dmingiung Allldnguineng $1umu 17 au

4.6 YhuvvasunweuiswelavestnBsuniisonisiamsiFouiuy
Tassnufugiu wwnaranudeiiusady dedulsednd namaamudesiueauuuia
aufianelaviaatu Tngl#35uos Cronbach (auiln Afiusndl, 2555) Funin dudszans
ueaw (0-Coefficient) udAneiuuuasuaumuimelavesiniFeudisiienisians
Foufuuulassnudugiu lnemenads (X) Wieudumsusyiiiuwes yaey eazen (2553)

AINATAIAIANUTBLUVDILUUINAUNINDLaT9RUU taelaidved

s
a a

Cronbach laaduussdnsuaar (0-Coefficient) Wiy 0.80
4.6 InfaiuazwuuasunIuANNianalanlallasuauiunguiieeg
UniSeutudseufnutn 1/2 Un1sfinw 2563 Lsaseuiwmiluesineyasal

g1Lned v ImingTuns 31 16 AU
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< v
N13NUIIVITIUVDYA

nafurmsndeya Snsdudunsded
1. Suneusuiunsise
gﬂLLUUsuaqmﬁ%’&Jﬂ%gﬁi%’gUqumﬁﬁ’sﬁqmaaq (Quasi-experimental
Research) WUU Pretest posttest Design (auiln fniesil, 2546) Ined3dulaniunisniy
LWUULKHUNTVIARBILUUNGNFIDENLALT TARA 2 adh Ao AouNITMAABILATNEINSNAADS

va v

(One Group Pre-test Post-test Design) Ingdnidungunaans suu 16 au Fe3de

e

ALHUNTNAaRY US1NHAamI5Ie 9

#1319 9 WUULNUNITNADY

A Pre-test Treatment Post-test

nauy 1 T Xy T

ANWAUEN LY IUNITRINUNITNAGDY

= NMsneassnaussulngliuuuInnadugNsNIINITTE

i
I

T, = Msveassndaseulagliuuuinnadugnsnienisseuy

X, = madansseuilaeldununisinnisseuiivulassnudugiu

2. /aiun1snaaed

2.1 sviwmisdeveeygnisnemislsaFouimiuadineyasal s1une
dlsamu Sminaiuns dsinmaunamuaniiued ioveldiinGeudusisendnun i 1
viea 1/2 WungusogislunsliunumsinnisBouiuuulassmnudugiu Bos antunsiy
wazirsugnaUssinalng

2.2 fanwnlanpaeunewsu (Pre-test) lngnageuiniseungueiogeme
wuunaaeUianadugyEvamsiFou S1uau 40 o nanlummihuuuneaey 1 9l way
uwuunagevinAIEINsaluNTANIATIEA S1uau 30 To natlunsihuuunagey 1 Falu

Ldsauiunanldlun1sdnnisiseuinuununsInnsseus
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2.3 {Adetuanhanudily futnidsunguiogsdusisendnundi 1
o1 v \Renfuiupounisufoifansailuwsunisdanadeuduutlassmudugiu Fes
an1dun1sRuLasATYgNIUsEWAlNg NdNansensSeuidiaudne) maun wasiausTsy

2.4 {Tevihnsaeu medanmssouduuulassnndugiu nquanss
daufnw faun uariaussal arssasegeand e an1funsiulasiaTugia
Uspinalne dudsoufnu i 1 $1uau 5 unu unuay 2 dalus v 10 Falus laifusay
VAAOUNDUTHU WASVANTEU S¥NINURBUNNNNUS 2564 B9 Lhauliunaw 2564

2.5 ymsussiiun1suuRfanssuseninasey

2.6 y¥INMIAUgAMIMAaossnsiamadsuiuuulassnudug
nauasEdInNAnY mau wagiamsIsu 3ea an1fumsiulasiasusiaussmelne

FuUASEUANYTN 1 wainsnadaunassey (Post-test) Wnglduuunaaauatusiy
a ¢ v
nsATIEidaya

n93endedl seiauununsdansBouiuuulasnuiiugiu ieiaumadugns
VMSIBEULAZANNEINNTIUNISANIANTIZY Lazfnwinuisnelavestiniseu
fuseufnu®i 1 eefideliteneideyasiolul
1. Awszrinmsmuszansninvesnunisinnisiseusuuulassnudugiu ngu
ansensiGeuidenudng mau uazTmuss (589 antunsiulaiATugie
Uszwnelne usisandnwd 1 TnsTinssianeeuuunouSou wazazuuLnadeutos
SEWINTLU LLazLLUU’B’mwaé’mqwémamsﬁawé’aL%ué’aamiﬁwmmm E/E,
WiawSeuisuiiuinamsi 80/80
1.1 mAnadsvesadaiug i Iiud mandevesazuuuilldanazuuy
wuunedeUTkadugEnIn1s3eunouSsuLasdaseu lnevmanade dudoauy
1NA5§1U (Standard Deviation) (&7 aeen wagdannn aeed, 2543) wagiheiaasly
Wisuitsufuinasiviaaly
1.2 mUsEansnmueaLunsIanIsseuskuUlassulugunuina
80/80 lneldgns E,/E, (auiln sviiestl, 2553)
1.3 1U38uLilguagiuunuaisatunsAn Az inaulagnaas ey
vostinFeuiGousonisianmasoudiuulasanudugiu Taeldei (t-test wuy

Dependent Samples) (Usyal fiSazann, 2545)
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1.4 menuilesmsweniom laemsmsuilauaenndessyniedoaoutu
szasd InevnaadsnsUssiiudidemaiomalagldans 10C (ndex of Item
Objective Congruence) U89 auiln fAnitesil. (2553)

1.5 W1A81u19suN (Discrimination power) YeduUUNAdoUIAHadN S
VNINHULAZLUUNAADUIAANNAINITOIUNITANIATIZN WAz TaAURUUB LN
lneldgns B-Index 138 Brennan Index (auiln findigsil, 2553)

1.6 ynerAandediu (Reliability) vesuuunaaauinsadugnsvianisGen
uwazhuunageuinANaInTatunsindiase 1isvedlalim (Lovett) (Uywy A3avonn,
2550) 1t 0.70 fis 1.00

1.7 namaanandesiureskuuaeuamnuiionelaiadu Taeldisves
Cronbach (auiln fndiesi, 2546) 3ni1 duUsvavsueani (O-Coefficient) WAAASIEH
wuuaeunumuimelavesinSeudiionisdanisizeudiuulasanuugiu Taem
Aade (X) Weufunsussdiu (auiln sniiess, 2546)

2. WisuiflsunadugrmanmsiSeuvesiniSeuduisonfnundil 1 i5euse
msdamseusiuulasanudugiu Bes andumsiulasiasugissemelng sening
foussuLazrauseu lneldada t-test WUy Dependent Samples) (Uyval FiSazenn, 2545)

3. WisuiflsumuanusalunisAsiiessivesiniSeutulsendnui 1
fGsusensdansGeuiuulasanuiugiu ssninoueunazndaiou lngltaaa
t-test (WUU Dependent Samples) (Usyby! Fiazain, 2550)

4. apunuanuinelavesiniFou duliseudnudi 1 Addemsdnnadeus
wuulassenudugiu Fes aondunisfuuasiaswgiausemealne Tnemeaniads (X) iguiu
nsUszluLUUNIRT @Y TEIMAT (Rating Scale) 5 586U A1 LUuUURsAARSY (Likert)

(@utlin A9, 2546)

ananltlunisiiaseidaya
1. afiAnugIu
ien1sAnwauianela lngnisneukuuasunuauisnelafgseny
WAL WAINALRAEYBIALILLLNNTROULUUADUNILB UTUN AN SWUAAUMINE YD

ATLUUANUNINETA fall (AU @Y WarsInmn anged, 2543)
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1.1 Aade (Mean) (auiln sviestl, 2546) danseail

__ XX
X= —
n
d' X7 ! =
We X unu Auady
VXK WU HATINYBIATLUNYINALUNGY

n o ww Fnudnssuiuelungy

1.2 dudeauuninggiu (Standard Deviation) (87U @88 wazdIA

angee, 2543) Hanseail

nYyx? — (Xx)?

S.D.= =1

dlo SD. unu damﬁmwummgm
YX WU HATINTRIAZLULTIALA
Y X2 U HATINVDIASLULLAREFIENNAIEDY
N ouwnu Swutindeuiie
X WU ATWUUYRITNSEULAATAY
InasinnsulannunevesnzLuuATiae ol (U FSazeIn, 2545)
4.51-5.00 maneda danufswelaluseduanniian
3.51-4.50 yueda Aanuienelaluseaulin
2.51-3.50 nuede danuianelalusgauiiunans
1.51-2.50 wigneds danuianelaluszauioy

1.00-1.50 nuneds denuiisnelaluseiuieeiian
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2. MIAATILIMAUNNYDUATBD
2.1 MIMAIANUTIEINTS (Validity) Yaeuuunaaeuinnadugronianisisey

Ingldgnsnvilrirnnuaenndes I0C (audln finitesil, 2553) dgnseeil

(0]0 LR
N
= o 1% i s = vo & =
W 10C wnu AvllanuaenAdesseningauseasAansissudiuilonivse
JEMINUUUNAARURUAUTTAANTSISEUS

YR UMy HATINYBIAZWUUANAAIUYRI TS IYY

N Uy uudeny

2.2 marauen (Difficulty) VoIUUNAFBUIANATUGVENNNITTEY kay

s =

WUUnRgeUInANansalun1sAn A e (audln Sniiesil, 2553) dgnsasil

P_R
N

Wo P wnu ANAIUNEINYRIANDINLARE YD
R wnu dwiuaunnsugnluudazde

N UV 91U UAUTINRUA

2.3 MA181U193UN (Discrimination power) YBIRUUNAFBUIANATUYND
MINSITEY LashuunagauinauainsalunisAiniinsizs lagldans B-Index v3e

Brennan Index (awiln sindiestl, 2553) gasaiil

U L

B =
N; N;

Wo B WIN A181UNRLUNYRSUBABU
U Wiy 9iuAUsaus (M3edaunuinusi) neugn

Ly dnuaubiseus Seasuliiiund) neuin
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N; Unu - §1u3uAUTOUS (M3BaaUs1uN)

N, wnu - S1uauauliseus (vieaeulaiiiuinoe)

2.4 mA1AALTesiu (Reliability) UaakuunaaaUInnadugnsn1an1siseuy
Lz UUNAaaUInANaINITaluNISANIATIEY WUUBuNMeINty lnegnsuas Lovett

(Usyal Aivazen, 2545) Ignsnatl

K¥x;— Zx
.
« (K DE(x—c)?

We 1 WU AIANULYBNUYILUUNIAF DU
K Wi 31uiutledeu
X, WU AZLULVBILARTAU

C WU ASKUUNATIVTRYARATBILUUNAGDY

2.5 MIMAIBIUIITIUUNTOUUUFDUAINANUAIWBTR MuLRTdIuUTTUNe
1 (Rating Scale) IngldduUsyansseninenzLULYDILAaE YA UAZLUULTIN (Item-total

Correlation) (amiln swilystl, 2546) gnseail

NYXY—- YX3Y
r
YT NSRE - (EX2NZY? — (ZY)?]

W SuUsEAvSsEnsLuLTesusas e fuAz UL
»X WY HATINTBIAZLULT DT AS LIS MU

YY  unu NaTINUeRsuuusTIu Y

DXXY U HaTIUUBIHARMIENIN X U Y

YX?  unu AT INUATBIRNE IEDITB IR LULUARE T
YY?  unu AT INUATBIRNE IEDIVB IR LULUARE T

N WY TUIUAUTIIRUA
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2.6 NMIMAIAUTBNU (Reliability) Vo UUNINTIEIUUTEUUA

a

7584 Cronbach 138071 duUse@visuear (auilln Avitesil, 2546) danseisil

_ K Y S?
TR S2

1

We @ wiu duusyanswean
K WU 93797u9980u
Y SZ unu waswenuLUsUTILYestade U8l

G2

7wy anunUsusivvesdedaunnte

3. ﬂ’]’i%’?ﬂﬂiﬂ?WGUENLLN‘LJﬂ’]i"a}@ﬂ'ﬁL%Elu%LLUUIﬂiNWULﬂUE’m

3.1 Mamusgdnsnmveawrunisdinnisiteuduuulassnudugu Ineldgns

Ey/E, (Toeeh Wsnuaed, 2556) dgnsnail

2x
E, = N x100
A
Wo E, unu UssAvBnmwesnszuiumsiiieudteusunisianisitous
wuulpssnudugiu
ZX LU ﬂgLLu‘Lli’JﬂJGUENLLUUW@&@Ué@SVJﬂLLNUﬁUNﬁU
A LU ﬂSLLUULaﬂJSU@ﬂLLUUV]WaE]UEiE]EJnﬂLLNUT]iJﬁu

N WU 9UUNNSgY

2. F

N
E, = — x 100
2 B

s

e B,  uwnu UssAnsnimueuunnasuinnadugns
lumsiUdsuwdamginssugiseu
YF unu Azuuusuainn1siuuunnaouinnadugnsuaaseu

B bNU ﬂSLLUULSNEUBQVIWﬁ@U%éJQL%EJu



N Wy 39uutniseu

4. ananlglunsnegevauuRgy
4.1 WSUNYUAIILLANANNTEAINANARLLUUNAADUNDULSUNUNR NS U

WALNISIUSEULABUANLANNNSALUNSANILASIZY NauSaunurausau tnaluand

(t-test iUy Dependent Samples) (Yl Fiadz01A, 2545) ﬁqmﬁﬂﬁ

2.D

JNZDZ — (XD)?
N-1

o

de t wnu madaniddSeudfeusuaingaitensiuanaiiteddry
D unU ANAAISTENINARZLUY
N uwny uunguiieds
2 WU AT
Y D? unu HaTINVeIN1a9d89Y0INAR19YBIASLUUADULAS T

N1INAHDY
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uni 4

¢ v

Namﬁmiwwzjaga

N9I98 1399 NMINAUINAFUGVTNNAIIROU KaZANNAINITATUNIIANIATIZA
men1sdnnsseuduuulasnudugiu e anntunisiulasesugnalszmealie

£
va v a

Fusenfnwidn 1 fidelanidunisinaueranisiasideyanudidudsil
o v ¢ = a (4
1. dydnuainldlumsiauenansiinsgideya
2. dwiutumeulunisiaueranTliaseides
3. NAMTIATIEVTRYE

Y

o W & =l a ¢ v
yanwalnldlunsiauenanisiiaseideya

[
U va o U L3

Tumsdeasall FIdulammuedydnwainldlunisuvaninuninevesnisiiasiey

n o wnu ulnseulunguiiegng

X  uwnu asuuwady

SD. wm dnudeauuinnsgiu
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1319 18 Han1sUszdfiunkunsdanisiseuivuulassuiugiu sedndnudnw aawn

(% d‘ % a a gj L% =2 A
a1 EIRIUTTITU LI ﬁﬂ’?U‘L!ﬂ']iLﬂ‘ULLﬁ%Lﬂi'@ﬁﬂ"ﬂﬂi&%ﬂl%ﬂ YUNTHUANEIUN 1

lneideivey 5 vinu

HANFUTZAIUMNUNNTIANISITEUIN

e AR EETI!

1 2 3 4 5
aszdfy
1. genAReeiuIATEINNSSEuslunangns | 5 5 5 5 5
2. wmgauiuTevenintey 5 5 5 5 5
3. Ianudaaudiladng 5 5 5 5 5
AUTTAIANTSISEUS
4. Uszifiunals 5 5 | 480 | 480 | 5
5. wigauiu iy vesisey 5 5 5 5 5
6. ansnsnfiazaouliiussangnssule 5 5 5 5 5
GRECHUEIEMM
7. ANIQNABY 5 5 5 5 5
8. isglyvil 5 5 5 5 5
9. IANumnzaNiudiseY 5 5 5 5 5
10. donnapiiugAUsTAIANISISEUS 5 5 5 5 5
NSEUIUNTIANITITOUS
11, 5euaulavesiseu 5 5 5 | 460 | 5
12. Fesdwuianssulivngay 5 5 480 | 5 5
13. aenndeIiuInUsTAIAnITSEUS 5 5 5 5 5
14. aepndeIiuaTENIsiseu; 5 5 5 5 5
15. wanzaufunafitmusluusas i 5 5 4.60 | 4.80 5
16. isguildiuslufianssunisisous 5 5 5 5 5
domsisoud/uvasSoul
17. aepAdeiuansenisiseus 480 | 4.80 | 4.80 | 4.80 | 4.80
18. 1H1euaulavesiseu 5 5 5 5 5
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HANTUTHIULNUNNTIAN TSRS

F19N15UTEIEY
1 2 3 4 5
19. ausaiuaalsEasAnseus 5 5 5 5 5
20. wangauiussiuiuvesiFou 5 5 5 5 5
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22. aonpdestuslfauazqausvasdnisdon] 5 5 5 5 5
23, dguFsuMsInnnside Inidouay 5 5 5 5 5
Vinweiidy
24. myiadisgylianansaussduld 5 5 5 5 5
25. [Hinvesilotanaldimnzay 5 5 5 5 5
33U 124.80 [124.80 {124.00 |123.80 [124.80
\nde 499 | 499 | 496 | 495 | 4.99
s3ads 719 5w 4.97
wlang WanzannTign |
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Jogou ATLULANAATIUT By
4 - - ———————— Wavw | 10C wlara
Van AUN 1 | AUN 2 | AUN 3 | AUN 4 | AUN 5
1 +1 +1 +1 +1 +1 5 1 Tle1
2 +1 +1 +1 +1 +1 5 1 14161
3 +1 +1 +1 +1 +1 5 1 15la
4 +1 +1 +1 +1 +1 5 1 1la
5 +1 | +1 +1 +1 +1 5 1 o161
6 +1 +1 +1 +1 +1 5 1 o161
7 +1 0 +1 +1 +1 4 0.8 15la
8 +1 +1 +1 +1 +1 5 1 15la
9 +1 +1 +1 +1 0 4 0.8 1la
10 +1 +1 +1 +1 +1 5 1 Tale
11 +1 +1 +1 +1 +1 5 1 Tale
12 +1 +1 +1 +1 +1 5 1 Tale
13 +1 +1 +1 +1 +1 5 1 Tala
14 +1 +1 +1 +1 +1 5 1 Tala
15 +1 +1 +1 +1 +1 5 1 Tala
16 +1 +1 0 +1 +1 4 0.8 Tale
17 +1 +1 0 0 +1 3 0.6 Tale
18 +1 +1 +1 +1 0 4 0.8 Tala
19 +1 +1 +1 +1 +1 5 1 Tala
20 0 +1 0 +1 +1 3 0.6 4la
21 +1 +1 +1 +1 +1 5 1 Tale
22 +1 +1 +1 +1 +1 5 1 Tale
23 +1 +1 +1 +1 +1 5 1 Tale
24 +1 +1 +1 +1 +1 5 1 Tlet
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Jogou ATLULANAATIUT By

4 - - — 1 #asw | 10C wlara
Van AUN 1 | AUN 2 | AUN 3 | AUN G | AUN 5

25 +1 +1 +1 +1 +1 5 1 Tle1
26 +1 0 +1 +1 +1 4 0.8 Tale
27 +1 +1 +1 +1 +1 5 1 15la
28 +1 +1 +1 0 +1 4 0.8 4l6
29 +1 +1 0 +1 0 3 0.6 o161
30 +1 0 +1 +1 +1 q 0.8 o161
31 +1 +1 +1 +1 +1 5 1 15la
32 +1 +1 +1 +1 +1 5 1 Tala
33 +1 +1 +1 +1 +1 5 1 Tala
34 +1 +1 +1 +1 +1 5 1 Tale
35 +1 +1 +1 +1 +1 5 1 Tale
36 0 +1 0 +1 +1 3 0.6 Tale
37 +1 +1 +1 0 +1 4 0.8 416
38 +1 +1 +1 +1 +1 5 1 Tala
39 +1 +1 +1 +1 +1 5 1 Tala
40 +1 +1 +1 +1 +1 5 1 Tale
41 +1 0 0 +1 +1 3 0.6 Tale
42 +1 +1 +1 +1 +1 5 1 Tala
43 +1 +1 +1 +1 +1 5 1 Tala
a4 +1 +1 +1 +1 +1 5 1 Tala
45 +1 +1 +1 +1 +1 5 1 Tale

1N9151 19 WU wansUsEliuauaanaasd (1I0C) wuunaaauinNadugmns

19N15658U TAT 10C A9 0.6-1 AzwuY kusualen 19le 45 99
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A1519 20 A1AHEIN (P) A1BIUNRTILUNTI8VB (B-index) M NNUNLALANUTDLU 1

VOIMUUNAFDUTANAFUNENIINITT8Y TuliseuAnwUN 1

U8 AAINEIN9Y (P) wuamna A191U1VUA (B-index) uuana
1 0.76 Tale 0.33 Tale
2 0.65 Talet 0.61 Tale
3 0.65 Tale 0.61 Tale
q 0.65 Tale 0.86 Tale
5 0.76 Tala 0.57 Talel
6 0.82 Tlaile 0.43 Talel
7 0.65 Tale 0.37 Tale
8 0.82 Tlailer 0.43 Tale
9 0.65 Talet 0.61 Talel
10 0.82 Tolailer 0.43 Talel
11 0.65 T4la 0.37 %1%
12 0.65 Tala 0.13 Teflails
13 0.59 Tl 0.27 Talel
14 0.59 Tl 0.51 Tale
15 0.41 %1% -0.03 Teflaile
16 0.47 T4la 0.07 Teflails
17 0.71 i) 0.23 kit
18 0.71 T4la 0.23 %%
19 0.59 Talal 0.27 %1%
20 0.82 Tolailer 0.19 Talailey
21 0.59 i) 0.27 k)
22 0.59 Tala 0.27 %%
23 0.65 Tala 0.37 %%
24 0.47 Tola 0.07 Taflailey
25 0.71 Talel 0.71 Talel
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U8 AALEIN9Y ( P) wlawa A191U1ANIMUN (B-index) |  wlawna
26 0.53 Tale 0.41 Tle1
27 0.53 Tala 0.41 Tle1
28 0.47 Tla 0.31 416
29 0.47 Tala 0.07 Tlailey
30 0.29 Tala 0.26 o161
31 0.59 Tle 0.27 14l6
32 0.53 Tle 0.41 14l6
33 0.47 Tole -0.17 Talailey
34 0.53 Tala -0.07 Talailey
35 0.41 Tle 0.21 416
36 0.59 Tale 0.03 Talalley
37 0.47 %1% 0.31 Tale
38 0.53 Talo 0.41 Tale
39 0.47 Tale 0.56 416
40 0.65 Tale 0.37 4161
41 0.71 5% 0.23 Tale
42 0.53 Tale 0.41 Tale
43 0.71 Tle 0.71 4161
44 0.47 5% -0.17 Teflaile
45 0.65 Talo -0.11 Tlails

(B-index) 0g5¥1314 -0.17 - 0.86

NPT 20 WU ANANNEINGE (P) BES¥ITINgG 0.29 - 0.82 ANB1UIRTUN
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ANMMUTOTIUVBILUUNAFDUTANAAUO VTN NITL58Y INLUUNAZDUIIUIU 40 70

UIAY X X2 X-C (X-C)?
1 29 841 9 81
2 27 729 7 49
3 31 961 11 121
4 27 729 7 49
5 17 289 -3 9
6 35 1225 15 225
7 17 289 -3 9
8 15 225 -5 25
9 13 169 -7 49
10 16 256 -4 16
11 31 961 11 121
12 34 1156 14 196
13 29 841 9 81
14 17 289 -3 9
15 16 256 -4 16
16 27 729 7 49
17 29 841 9 81
2 410 10786 1186

lngansves laiam (Lovett) (Usyul ATazeIn. 2545) MAAusiuluunagey

HAFUNNTNIINTTISEU WUUBUNAT IINHANTADUNEUTEUY NG Try-Out Hgnsaail

KYx;—Xxf
(K —1)2(x; — ¢)?
AZLULLNGYT 11509AFRAVBIMUUNAGEY C = 20
_ 40(410)-(10786)

Tee =

T,
ce (40-1) x 1186
16400—10786
Toe = 1——F—
46254
.. = 1—0.12
1. = 0.88

ANMUTDLUVBILUUNAADUNIRUUMNAY 0.88
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A15719 22 HanN15USEIUANNARAAARY (I0C) LUUNAZBUITAANUAINISAIUNISANIASIZY

Jogou AZLULAMNAATIUTE LBy
4 - R ————— 1 ®asw | 10C wlara
Van AUN 1 | AUN 2 | AUN S | AUN 4 | AUN 5
1 +1 +1 +1 +1 +1 5 1 Tle1
2 +1 +1 +1 +1 0 4 0.8 14161
3 +1 +1 +1 +1 +1 5 1 15la
4 +1 +1 +1 +1 +1 5 1 1la
5 +1 0 0 21 +1 3 0.6 o161
6 +1 +1 +1 +1 +1 5 1 o161
7 +1 +1 +1 +1 +1 5 1 15la
8 +1 +1 +1 +1 +1 5 1 15la
9 +1 +1 0 +1 0 3 0.6 416
10 +1 +1 +1 +1 +1 5 1 Tale
11 +1 +1 +1 +1 +1 5 1 Tale
12 +1 +1 +1 +1 +1 5 1 Tale
13 +1 +1 +1 +1 +1 5 1 Tala
14 +1 +1 0 0 +1 3 0.6 416
15 +1 +1 +1 +1 +1 5 1 Tala
16 +1 +1 +1 0 +1 4 0.8 Tale
17 +1 +1 +1 +1 +1 5 1 Tale
18 +1 +1 +1 +1 +1 5 1 Tala
19 +1 +1 +1 +1 +1 5 1 Tala
20 +1 +1 +1 +1 +1 5 1 Tala
21 +1 +1 +1 +1 +1 5 1 Tale
22 +1 +1 +1 +1 +1 5 1 Tale
23 +1 +1 +1 0 +1 4 0.8 Tale
24 0 +1 +1 +1 +1 4 0.8 Tlet
25 +1 0 +1 0 +1 3 0.6 Tlet




M54 22 (519)

195

Jogou ATLULAUAATIUT By

4 - - ———71——— Wavw | 10C wlana
Van AUN L | AUN 2 | AUN 3 | AUN S | AUN 5

26 +1 +1 +1 +1 +1 5 1 Tale
27 +1 +1 +1 +1 +1 5 1 Tale
28 +1 +1 +1 +1 +1 5 1 Tola
29 +1 +1 +1 +1 +1 5 1 Tola
30 +1 0 +1 0 +1 3 0.6 Tale
31 0 +1 0 A +1 3 0.6 Tale
32 0 0 +1 +1 +1 3 0.6 Talel
33 +1 +1 +1 +1 +1 5 1 Tola
34 +1 +1 +1 +1 +1 5 1 Tola
35 +1 +1 +1 +1 +1 5 1 %1%
36 +1 +1 +1 +1 +1 5 1 %1%
37 +1 +1 +1 +1 +1 5 1 %1%
38 +1 +1 +1 +1 +1 5 1 kit
39 +1 +1 +1 +1 +1 5 1 kit
40 +1 +1 +1 +1 +1 5 1 ikt
a1 +1 +1 +1 +1 +1 5 1 %1%
42 +1 +1 +1 +1 41 5 1 %1%
43 +1 +1 +1 +1 +1 5 1 Tala
a4 +1 +1 +1 +1 +1 5 1 i)
a5 +1 +1 +1 +1 +1 5 1 T4la
46 +1 +1 +1 +1 +1 5 1 %%
a7 +1 +1 +1 +1 +1 5 1 %%
48 +1 +1 +1 +1 +1 5 1 %%
49 +1 +1 +1 +1 +1 5 1 Talel
50 +1 +1 +1 +1 +1 5 1 Talel
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Jogou AZLULAMNAATIUTE LBy

4 - R ———— T ®asw | 10C wlawa
Van AUN 1 | AUN 2 | AUN 3 | AUN G | AUN 5

51 +1 +1 +1 +1 +1 5 1 Tale
52 +1 +1 +1 +1 +1 5 1 T4la
53 +1 +1 +1 +1 +1 5 1 ikt
54 0 +1 0 +1 +1 3 0.6 Tale
55 +1 +1 0 §] +1 q 0.8 Tale
56 +1 +1 +1 al +1 5 1 Tale
57 +1 +1 +1 +1 +1 5 1 ikt
58 +1 +1 +1 +1 +1 5 1 it
59 0 0 +1 +1 +1 3 0.6 Talel
60 +1 +1 +1 +1 +1 5 1 %1%

PNMITN 22 WU HANSUTTRUANNEBAAA DY (I0Q) WUUNAABUIAAIIUAIUITE

Tun1sAnILAsIz TAn 10C faws 0.6-1 AzLu wUsuataan Tula 60 99
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U8 AANNEIN9Y ( P) wlawa A191U19IUN (B-index) uuana
1 0.76 Tle -0.05 Talailer
2 0.82 Talaller 0.82 Tale
3 0.59 Tala 0.59 Tale
q 0.76 T4le 0.76 Tale
5 0.59 Tle 0.59 Talel
6 0.71 Tle 0.71 Talel
7 0.71 Tale 0.71 Tale
8 0.82 Talailey 0.82 Tale
9 0.76 Tle 0.76 Talel
10 0.59 Tle 0.59 Talel
11 0.76 5% 0.76 %1%
12 0.88 Teflaile 0.88 %1%
13 0.65 Tale 0.65 Talel
14 0.76 Tle 0.76 Tale
15 0.59 5% 0.59 %1%
16 0.71 5% 0.71 %1%
17 0.82 Talallel 0.82 Talel
18 0.59 Tale 0.59 %1%
19 0.71 Talo 0.71 14la
20 0.76 14le 0.76 Talel
21 0.65 Tala 0.65 Talailel
22 0.76 T4la 0.76 %1%
23 0.76 14le 0.76 %1%
24 0.71 1ola 0.71 Talailer
25 0.65 Tale 0.65 Talel
26 0.65 Tle 0.65 Talailel
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U8 AANNEIN9Y ( P) wUamna A191U1ATUA (B-index) uuana
27 0.53 Talel 0.53 Tale
28 0.65 Tl 0.65 Tale
29 0.53 Talel 0.47 Tale
30 0.65 Tl 0.35 Tale
31 0.76 Tale 0.80 Tale
32 0.76 Tl 0.52 Tale
33 0.71 Tale 0.72 Talel
34 0.76 Tale -0.05 Talaler
35 0.71 Tale 0.43 Tale
36 0.59 Telet 0.27 Tale
37 0.59 Talel 0.27 Talel
38 0.41 %% 0.02 Taflaila
39 0.53 Tala 0.47 %1%
40 0.53 Tale 0.18 Talailel
a1 0.76 Tl 0.23 Talel
42 0.47 %1% 0.10 Taflaila
43 0.65 Tla 0.35 %1%
aa 0.71 Tl 0.43 Talel
45 0.76 Tala 0.23 %1%
46 0.71 Tola 0.15 Taflaile
a7 0.76 Tala 0.52 Talel
48 0.76 Tala 0.23 Talel
49 0.65 Tala 0.35 %1%
50 0.65 Tala 0.35 %1%
51 0.76 Talel -0.05 Talailel
52 0.47 Talel 0.38 Talel
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A1519 23 (79)

U8 AANNEIN9Y ( P) wuamna A191U1ATUA (B-index) uuana
53 0.53 Talel 0.18 Talailey
54 0.65 Tl -0.50 Talailey
55 0.47 Talel 0.10 Talaller
56 0.94 Talalley 0.20 Tale
57 0.71 Tl 0.43 Tale
58 0.59 Talel 0.27 Talel
59 0.53 Tl 0.18 Talallen
60 0.65 Tale 0.35 Tale

A1ANEINY (P) 8ETE1ING 0.41 — 0.94 A1E1U1TUUN (B-index)

9851319 -0.50 - 0.80
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AT 24 AIANULTDIUYDIRUUNAZRUTAALAINNTALUNNSANIATIER PINUUUNAGDU

31U 30 U9

UIUAY X; X2 X-C (X-C)?
1 25 625 10 100
2 23 529 8 64
3 9 81 -6 36
4 27 729 12 144
5 21 441 6 36
6 25 625 10 100
7 22 434 7 49
8 14 196 -1 1
9 12 144 3 9
10 18 324 3 9
11 29 841 14 196
12 28 784 13 169
13 29 841 14 196
14 10 100 -5 25
15 16 256 1 1
16 24 576 9 81
17 23 529 8 64
> 355 8105 1280

lngansves laam (Lovett) (Ysyasl A3azenn. 2545) mAAudesiuwuunageuin

ANUENNNTOLUNTSAAIATIEN WUUBUNM INHANTABUNALTEY NEuTry-Out Tgnsnail

KYx;— Y x}
(K= 1D X(x —c)?

AZLULLNNIN Y3RAFRYRIRUUNAZBY C = 15

.= 1

_ 10650-8105
Tee = 17 75000
_ 2545
Tee = 1 = 35020
.= 1—0.06
.. = 0.93

ANMUTDLUVBILUUNAABUNIRUTUMNAY 0.93
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M54 25 Han1sUsEluANIaenaaed (1I0C) kuvasuauauianelalunisianisiseus

wuuldlassanndugiu

UYogu ATLULANAATIUT By
Y - E — T Wavu I0C wlara
UVan AUN 1 | AUN 2 | AUN S | AUN G | AUN 5
1 +1 +1 +1 +1 +1 5 1 4161
2 +1 +1 +1 +1 +1 5 1 1la
3 +1 +1 +1 +1 +1 5 1 o161
q +1 +1 +1 0 +1 q 0.8 o161
5 +1 +1 +1 +1 +1 5 1 161
6 +1 +1 +1 +1 +1 5 1 1la
7 +1 +1 0 +1 +1 4 0.8 1la
8 +1 +1 +1 +1 +1 5 1 1la
9 +1 +1 +1 +1 +1 5 1 Tale
10 +1 +1 +1 +1 +1 5 1 Tale
11 +1 +1 +1 +1 +1 5 1 Tala
12 +1 +1 +1 +1 +1 5 1 Tala
13 +1 +1 +1 +1 +1 5 1 Tala
14 +1 0 +1 +1 0 3 0.6 Tale
15 +1 +1 +1 +1 +1 5 1 Tale
16 +1 +1 +1 +1 +1 5 1 Tale
17 +1 +1 +1 +1 +1 5 1 Tala
18 +1 +1 +1 +1 +1 5 1 Tala
19 +1 0 +1 +1 +1 5 0.8 let
20 +1 0 +1 +1 +1 5 0.8 Tale
21 +1 +1 +1 +1 +1 5 1 Tale
22 +1 +1 +1 +1 +1 5 1 Tala
23 +1 +1 +1 +1 +1 5 1 16t
24 +1 +1 +1 +1 +1 5 1 16t
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Jodou AzuuLANARiuTe STy
. o - - - 5 - WA I0C wlana
UBDN AUN 1 AUN 2 | AUN 3 AUN 4 | AUN 5
25 +1 0 +1 a1 +1 5 0.8 1419
26 +1 +1 +1 +1 +1 5 1 1919
27 +1 +1 +1 +1 +1 5 1 1919
28 +1 +1 +1 +1 +1 5 1 T4l
29 +1 +1 +1 +1 +1 5 1 1419
320 +1 +1 +1 0 +1 5 0.8 1418
934 28.4
, - “Lsi?lm
ALRAY 0.94

1NA1519 25 NUI Ban1sUsEuANudannaad (100) wuvdauniuauianwelalu

msdnnsseuiiuuldlasanudugiusian 10C daus 0.6-1 Azuul wisnalddn 14l 30 o
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