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ABSTRACT

This study was aimed at : 1) to develop an equating method of senior high school GPA
using the basis of students” O-NET score : 2) to verify the quality of such equating method ; and
3) to identify groups of schools according to learning assessment standard and learning outcomes
standard, resulting from the GPA equating method. Research procedures were divided into 7
steps as following: 1) reviewed documents and research findings related to authoritative and
practical equating methods. 2) proposed the selected equating methods to the O-NET score from
the document research in step 1. 3) prepared database of the sampling school-Academic Year
2006, individual students’ scored by schools, in five content subject areas: Thai Language, Social
Studies, English Language, Mathematics, and Science. 4) prepared database of the sampling
school-Academic Year 2006, individual students’ O-NET score, categorized by five content subject
areas: Thai Language, Social Studies, English Language, Mathematics, and Science. 5) testing at
least two selected equating methods to the O-NET scores, categorized by content subject areas,
yielding to individual students and schools results. 6) verified qualities of the selected equating
methods to the O-NET scores categorized by content subject areas. From the selected equating
methods, then, scrutinized the highest authoritative and practical one to group schools by their
learning standards and learning assessment. 7) concluded the study of the equating methods and
reported the development of the equating method of the Eight Content Subject Areas Grade Point
Average (GPA) of Senior High Schools.
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The major findings were as following:

(1) Adevelopment of equating methods using the students’ O-NET score. Four equating

methods using the students’ O-NET score were developed as below:

(1.1) Regression Method

(SGPAX); = b, + by (SONET);

(1.2) Linear Method

SDSGPAX-

(SGPAX); = SCPAX; +

(1.3) Equipercentile Method

SDSONET]-

(SONET; - SONET))

Score of X and Y are equivalent when XPRk =Y

(1.4) Multilevel Method
First Analysis Model

Level 1: Between student within school

PR,

PGPAX(B/T) = B, + B, ,(PONET), + 1,

Level 2: Between school
Boj= oot Uy
Bj="qst U,
Second Analysis Model

Level 1: Between student within school

PGPAX(B/T) = ﬁoj +1;
Level 2: Between school
ﬁoj =Yy, ¥y, (SONET); + Uy

(2) A verification of the quality of an equating method of total and each of content

subject areas Grade point Average (GPA) based on Ordinary National Education Test Score

(O-NET) for senior high school students.

(2.1) Among the four selected methods: Regression Method, Linear Method,
Equipercentile Method, and Multilevel Method, it was found that Linear Method and

Equipercentile Method yielded more precision and empirical data fit than another two. Results

from Linear and Equipercentile Methods reflected that the high quality schools trended to provide

more under grading than over grading while the medium quality schools provided born under

and over grading and the low quality schools provided more over grading under grading. Linear

and Equipercentile were the most suitable for GPA equating but Linear Method was more practical,

simple and easy to use.
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(2.2) There were high correlations between basic subjects GPA and total subjects
GPA equating using all 4 methods. This indicated that both kinds of GPA were workable but total
subjects GPA was more practical.

(2.3) Groups of school, those identified by Linear and Equipercentile Method, were
different at .01 level of significant in four content subject areas: Thai Language, Mathematics,
Science and Social Studies. Whereas, no different in groups of school were found in English
Language. Coefficient of determination (R?) between O-NET score and adjusted GPA from Liner
Method were higher than coefficient of determination (R?) calculated from Equipercentile Method.
However, not much different in adjusted GPA were found when comparing between Linear and
Equipercentile Method. They both scored in the same direction and related with the empirical
data.

(3) School grading.

(3.1) Results of school grading characteristics by comparing actual GPA and adjusted
GPA showed that most schools assigned grades higher or lower than the actual students’ performance
(47.43% and 47.81%). Only a few schools precisely assigned grades to students (4.76%).

(3.2) Results of the equating methods to each five content subject areas to the
O-NET scores of the sampling schools; at about the same numbers, most schools assigned grades
higher or lower than the actual students’ performance. Only a few school precisely assigned grade
to students. Among the five content subject areas; 49.67% schools, assigned grade in Social Studies
subjects higher than the students’ actual learning performance. While Thai Language subject was
found grade to be given lower than students’ actual learning performance in 48.20% schools.
In addition, Grade, assigned in English Language Subject, was found to be precise (5.38%).

(3.3) Results of school grouping according to learning outcome standard indicated
the significant change between before and after grade adjusting. Before grade adjusting, most
schools were good (49.3%) but after grade adjusting, most schools were fair (60.8%).
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LY (=
Nﬁﬂuﬂﬂﬂ']ﬂﬂuﬂﬂ’]ﬂ
Arde NMyAuNg
ATLAT QT
anas AsATnTLnInl
AOINNA  LHITIARTANY
UNAasia

N3 AT BN T B A BT S UL T AN 17T LR A LA ANTINURE T UN AN
nguarsensiFeul lagldasuuy O-NET veeiniFuusisasdnmnaulary Jingllszad
3 1semr Ae 1) iReRRNEMsUS U BRI SRR ZANTINUAS CAUUNAINNANANTE
maFeuiineldnzuun O-NET vesiniFeusdsenanmaevilang 2) iRenarssseunnnmaznis
ﬂfums/umvmmz/umvm ANTINUBEIUUNINNGNaTEN9T e el TAzuy O-NET 184
uniFeunsanAnanullaty uay 3) Lwmmn@ufwtmumwmmm’mmiﬂimﬁuwa
MPFEUFUASNIATTIUNTITEUT mnmvmn/iumzmmvmms/uz@fvsm ANTINURZ AU UNAIN
nguazemnFeu; e udumsiag szneusay 7 sumeu 14un 1) Anwuenansuasiny
Q”-JE/WU‘)E/'J’Z/ENﬂUQﬁﬂ’ITﬂ?ULWEIL/F) SUUY 2) wwuadsnislsuiisulseldnzuuy O-NET 3) N§
AMATUNTINTOYAVONATUUUTIETTIVEN AWT. 4) NITAALATENATINNTONYENTIUTOYATEN
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(1) maniswmuIamriuneulasldnzuuy O-NET
msssnasilimunaglumnlsuienlasldazuny O-NET swumilu 4 53 Ae
(1.1) 3Fummzvinanes (Regression Method)
(SGPAX), - b, + b, (SONET),
(1.2) 3513uAumse (Linear Method)
SD

SGPAX

(SGPAX), = SGPAX, + <p5— (SONET,- SONET)

SONETJ
(1.3) s8milesifulna (Equipercentile Method)
suuy X, uaz Y, deupzunuuanyand 1o Xee, = Yer,

(1.4) 35AAsIvinysZAL (Multilevel Method)
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lumanisaiaszyin 1

ANMTAUATIVTEAUT 1; 2A1niniFen (Level 1: Between student
within school)

PGPAX(B/T) = B+ B,; (PONET), + 1,

AUNTUAT IS TEAUT 2: szAugise (Level 2: Between school)

B 0j = Yoot Uy

B, i= Vit Uy

TumamsiasIz1in 2

ANNITAUATICATEAUT 1 seAuunise (Level 1. Between student

within school)
PGPAX(B/T) = Bt 1
anmMIAATIEYTEAUT 2. 7eALgiTe (Level 2: Between school)
ﬁoj =Yoot Vo (SONET)]- * Uy

(2) MIEATIRBOLANNIWIB T T TLLANT T ELURRE AL AL TINUALIUUNAVNGH
arsemaiseugingldazuuy O-NET yavinGeudsondnminaulans

(2.1) wansunffuufenasnissusisunanisGeueneazan 4 33 laun 58
Aimssvioanes 5Tudune 338ATeRiTulng uasiiiazinyrzAY wuinidaduan
uasdsmrdalulesidulnalduanisiieulnaiAesiy  uazaaaasevivieyadalseany
WNNIIEIATIIAREE UaTIERATISINYIEAY naiAe TraFeuilnainngaianmusnng
Iinzauvunainsananninaeeinse lraFauiinaniwihunaildansaienishinsau
newnsauaztaaginsalus uoudindiAsiu  uazlsafauiinnnwidansazmslfings
wuaBENIANNIINANTA AL TRdadunre uariataiulesidulng Sunzdmsy
mefudiguaaniniiey egalsiaulunedjos 3Enstiasziidudy dnszuaumslunis
VfinAeunanaFauiiitidou azaanlunisillgasennnindzsaiunlosidulng

(2.2) uamsnffouiundeasuuy O-NET andsuidieunanisiSouiais

:ﬂNL@W’)a‘:?‘Z]’W{uj’m (GPAXB) me@mﬂ?ﬂumﬁmmmwzm@’m (GPAXT) latl935
s Funiannia 4 38 wudn wamstlFundeuilainnuduusiugs uasilul ludiamadsoiy
aasi lumsufundionfsmasnidenlsuamaFeuaaazauns 2 uuy ethlsimulumajom
msiwanaFeueauazansanniT (GPAXT) wlindisy azazaanlunisdrlylgass
mnm’m’m/i‘”mﬁzm@’mwmm?z/umEv"mvmm@wvz?mﬁfujw (GPAXB)

(2.3) wamalfundisusamsenusdaaransuunmunguaisznzSeuinming
AGIAANAAT INENANGAT UASAIANANE ANANT URSIMUETIN AOLI5ITUAUATY UAZTT
aduledidulnd wudmauringulraFeuumnsaiue el Ay neadAniszaL 0.01 Tusiing
mstfundenmemsFeuaaazanlunguanszmsoudmmalsyng Ae5idudun uas
SaEAaRduIng Tuansneriy manfauiisuaaulssanimeviung (R) ve9asiuuy O-NET
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(ANHNT NTNIU, 2557)
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miﬂi"mﬁﬂummﬂ?ﬂuvaﬁmmumunzémmi:mﬂ?ﬂugf TneldAzuun O-NET 989
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2. INEATINEALIANNINYAIEN TSI NG N9 F B R Az ANTINLAZIUUN
pnnanasznsFeu] Indldazuuy O-NET veninFuudsanAnmnautlas
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PGPAX; = uansizsuleduszanyasiniFauaud i lulsaFau j
PONET,

priuunanisaay O-NET luusaznguansznisiFauizetinGeu
aul i Tulsaeu j
anuiladayaseiilsafun dsenaudnusulsdsiald
SGPAX;
SONET,

o o - a e o & o & ac
@WM?UQaUﬂ’]ﬁ‘ﬂ‘J‘ULV]iIUIﬂﬂI%ﬂzLLuu O-NET lun5388ATell WRWNTY 4 98

NANNTTHULAADATANTDILIITEY

ATLUULRAENANNTADU O-NET 1841935 8U j

1.1 3EAsivinanas (Regression Method)
At inaiamsimssiaunisoanes (Regression Equation) &1wiy
nndenlsipziuussudtauudey nsdenlserzuuulagdiiidunisldaunindunss
Tunsvihunasiauilsma (Dependent Variable) anmalds@asy (Independent Variable) Lan3

AIENNIT (1)
(SGPAX),= b, + b, (SONET), (1)

1.2 3E.HetaUa5a (Linear Method)
F3nsdfuifaudadunsa izt st edonaeanindenl seasuundn
ATLULANLULABUEBRTL X Uay Y Ileuunany X uas Y Saduftanuuasiiannaiios
IndiAeniu avfiadnAsuuuanyanu (Equivalent Score) dlenzuuusasazatiui Az LY
NI (Standard Score) LYINNU UWARIAIENNNT (2)

SDSGPAXJ—
(SGPAX), = SGPAX, <5, SONET, - SONET,) (2)

SONE' T
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aa e = oo < o oo o aa
® Fdu nyaund Aer gFox 1enes Anwsnsal uax aanua Ipsdassans ¢

1.3 3saadlagiiulna (Equipercentile Method)

nsdiuifsuazuuuiuvdadidesidulnaldianraanisdsuidiauan
ATlLUAINLLULAEL X wazuuuday Y %ﬁmmwhl.ﬁﬂuﬁuﬁﬁimﬁ@ﬂzLLuuﬁmmfagﬁ
sumibaafiiulnaiiaaiy usraneuznsuanuaaszrnsgsausalan sz auiy
‘i’ﬁ%ﬂf“)Lﬂfai'ﬁu”l,wﬁl,ﬂumm%m:uuumuymwdwLLuumuuuﬁugmmwwimﬁwﬁmma
AR 3 Yeann adldun Aede zﬁ'amﬁmmummgm LAZNITUANIAIIBIAZL UL
aaflunsrurunirudasesiuuuuulaldiduns {Nonlinear Transformation) LA LA

srudeAziuuALLarrztuunladlithudunT
Avhul X, uar Y, Daidunsuuuanyaiu e Xer, = Yer,
1.4 3GAS1VINNEIAY (Multilevel Method)

FmafuifieusaniseuaedTiamsinuzauiy acldlisunsy HLM
runsmsGoulveguuninsgiwnsoii lnenisdfuiisuasusaudsssauinGon uas
Tnadnunaiildannmsiinnsiasfludlinusieianams Fouefosraumedimiugu
wazArnenizraduaylsaFouiiaouandiadulrsiainGeu wadsadoy Tun1s3duesail
flapan1siieaned 2 gduuy fall

a ¢
TNLﬂﬂﬂ’]?QLﬂ?'\zﬂW 1

ANNNTAATIETTEALN 1: seAUnGey (Level 1 Between student

within school)
PGPAX (B/T) = Boj + ﬁU. (PONET)j +r,

ANNITNATITUTEALN 2; FEALLEEU (Level 2: Between school)

U

Boj =Yoo Uy
BU =Yt U1j

Luman19aLAsIzIin 2

=Y s ar al' o L. |
AUNTTAUATITUTEAUN 1: TeauUNTeY (Level 1: Between student

within school)
PGPAX(B/T) =B+,
ANNNTUATIZUTEALN 2 szAuEFuu (Level 2: Between school)

Boj =Yoo+ Ym (SONET)j + UOj
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® msiruIsmlsudeaanaieuaiuasanmunguazeniniuuginslinzuuy O-NET
yoiniFeustnAnmAa LA

2. msmswaauqmmw%ﬁmﬁu%uLﬁzmﬂamiL‘%'ﬂusaé'zla:amwua:
5'munms.|na;a.lm-a:m-aL%ﬂué‘lml'l,ﬁﬂ:uuu O-NET #aeiinizguisusidnsn
nauilans

2.1 ﬂamimwaauammw%‘ﬁ'msﬂ%uLﬁﬂumamsL%zmmﬁua:aa.lmm:%m

#ugiu (Basic) wazeanisiiauafuszaunnis (Total)

Ut uaan T aueatluNTANEIATE ALATIEANARTI9TEUIN9AN
= nﬂ' Aﬂ' ar v 9 ar I ao a (3 Qdd"ﬁ
NANTTITEuRALdTaNNUTULAR L ALl daNN TUT LB UAZL UL BIIENNTILATIZ VA 4 TENANK

ar = d' = nd'«v 1 k24 o v ° 1 1:4' 2 o [
AUNANITEuRAtaraNAN NN lALFY (D) LANUNAINARINNITAI LI UEARNAN
AsonauuniseFaueanilu s ngu A lseFaudansuemsbinsauuulassina (insm
gandnAnuaNsnretinGuy) uwuunansa (Linsarindianuanisorestiniday) uay
= v v o ar = k4 L3 1 '
wuudn® (MinsaaanrdaeInuAINAINITIaIunTaw) Lagldinuan 3 LYNaedan

a 1 a & Y o =
ANMNARIALRADUNIATIIUIBIAN D N@ﬂ’]i“)Lﬂi”Wtﬁ@iﬂiﬂﬂ\‘iﬁ]’]i"]\iﬂ 1
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aa

7

* [

mMyauad Anet gz enes WATWIUNTl uar mainua lmrdansany

M5 1 AUIBLAZIDHATIAITIUTHY AUUNANNATNITUTUT S LATANHUENNTITINTA

. e dnwaznrsivinie Gpaxe dnuasmslfingm GPAXT
FEmadSudion - - 5 ; ~ ,
daeetnsa | Un@ AANIA daseinsn | Un@d NANIA :
z Z

1.38%mnzvionney 3.681 3359
AGUE (n=100) 38 l 5 57 40 5 55
ARUNEN (n=100) 51 3 46 47 2 51
AGNAT (n=100) 50 8 4 47 6 4

........... PSSO FUUISSY IR AU NUSTUUUO! SRS LSN SR USSR ISP
390 95. MI3INGY (p=300) 139 16 145 134 13 153
P 1229 125 1,229 1,207 142 1,234
T3 75, IMUA (N=2,583) "y . !
(47.58%) (4.84%) (47.58%) (46.73%) (5.50%) (47.77%)

1 BB udunsa 101.016%* 106.794%*
AT (=100) 2 1 97 1 ! 98 }
AQUAEN (n=100) 50 5 45 49 5 46
NUAT (n=100) 66 3 31 67 0 3
T T30 3 0GY (0=300) 118 9 173 17 6 117

2 1252 19 1212 1224 121 1,238
373 79, TRHUA (N=2,583)
(4847%) | (461%) | (46.92%) U739%) | (4.68%) | (47.93%)
aaa a ¢ o <

3. 588 Inlofidulng 124,306 * 124,852
AGUE (a=100) 10 6 84 " 6 83
AGUAN (n=100) 42 4 54 41 4 55
ARUAT (n-100) 89 2 9 89 2 9
T 55, 993N (r=300) w2 147 141 12 147

2 1,144 126 1313 1,134 152 1,297
TIN 75, HIMUA (N=2,583)
(4429%) | (488%) | (50.83%) (43.90%) | (5.88%) | (50.22%)
4. 38 Inn wriwyszdy T0.578%+
Model 1 13.982%+*
QU (n=100) 18 1 7 59 13 28
AGUOAN ( 31 8 61 42 1 47
NGUA (n=100) 42 6 T 52 12 2 86
2 91 25 184 13 26 161
3 55,914 3 NGV (n=300)
(033%) | (8.33%) | (61.34%) (7.67%) | 867 | (53.63%)
Model 2 9.518* 3.854
AU (n=100) 34 25 41 4 12 38
AGUAAN (n=100) 45 11 44 44 1 45
AGUAT (r=100) 42 12 46 .- 41 i2 47
s, 121 8 131 128 4 130
TIN5, N3 NN (=300)
40.33%) | (6%) | (43.67%) “267%) | (1400%) | 43.33%)

**p<.01 *p<.0S
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* MU IEMsiuyLnan T eduasanmunguatsenaiyufineltazuuy O-NET @
yavunFEUNsENANEIRe UL AT

(1) nisiFauiiguaanIsUSULNgUHaNISISIULA AR TAULANIZIA

‘ﬁug’m (GPAXB) sagiinnsaiasnzsifisnerniu

laanmsaunudnlaaFaudauluniassnsa (Liinsagendiannuainn
29inFeu) uaznanse (lnsamndnanuasnsoreiniFee) sauiaulisanusantn

AlraSufisgrutasyintuniansensliiingm GPAXB wuuilnd (vinsnsanmaeeny

ﬂ’ﬂNEﬁ’WN’]?D‘H@QﬁﬂG‘ﬂu)

WHANANTNANEUENITIIINTA GPAXB IasnsnisUsuiiauvy 4 28
wudnilsaGaunlinsauuunauazaasnsalusiuiulnalfaanu lasanngasinssinnnat

LAZATIELAUATY HauaulsaFaunlnsalLuneLaslaneinImlua  wulnAAE A uNIn 491

=6 V¥

ada a & @ & aca 's o a a o =

dpaeendulng wasisliresinyseay lasltlumauuud 2 Iuaulsadauilning
wuunauszlseainTauansiuEnlas duitngdessinyssay Inaldlumauuni 1 4 au
{raGaunlinsaLuunaLazlaatinsalANLAnAlaelaaLLLA 1 HisaEeunnangm

a @ v ~ ~ ' a @ v
AnTluianay 61.34 wazlsaFaunlantinss Asllusatay 30.33

WaNaTNanTUFuWeune 4 38 wudilsaFauniamuningeasl

ANHULNTLIINTALLUNALNTA (41% - 97%) NINNINUABLNTA (2% — 38%)

doulsaFaundannindiunansasflianeuznislingg GPAXB wuu
Uaasinss uaznanse auaulndlAesny ieliuisuseisdnmsinanes Fa5uduAs
wazAsIATITINYIzAY Aoalaeanunil 2 susfidieliufusiitisariesidulng st

Aszvnyrsay aslamanuui 1 wudnfilsaTaunfiansuznisliinsauuunanga
(51% - 61%) unNIlaauinga (31% - 42%)
TaFaundanninmaslianwuznisliinem GPAXB uuuillaasinse
(50% - 89%) NANAFIINANTA (9% — 42%) LHal5ULREUAEATIATITIOADaY FTTUAURAT
wazasdmnlefifulyns sl eliuifioulnedsdiaszinisysiu malunauuui 1 uasuuuy
| = o t% ' |
2 PNUNMH TG I UNHANBULNTIALNTALLLNANT A (46% - 52%) NANNINURBLLNTA (42%)

(2) niswlFgudiguaanisudutfizunanisiiauiafaazauvnin
(GPAXT) aag3gin1s3tasnzvifiananiu
TnamwsannudlssBuudnilugdaasnss (Winsageandianuaunm

2a91NFeY) waznanga (MANTARINIIAMNAINITIUBININGEY) ausnlaAten NN
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aa e = aa = = aa « aa
® F3dn nyawand Ase §F0z exnes ATWIUN0l uas aasnne lerdansan ¢

A5t uiRsduteaynuunianeuenisangs GPAXT wuulnd (dnsasenaaasny

ANATNNTOUBINNLT YL

IHARANTUNANEUENNTIANTA GPAXT latdgnsdsuiieune 4 3%
1 P o v ' o [ o aca &

wuINRlTGsuR NI ALLLNALATUaBtNTAl WA IBIUlNALALIN W LA ANIEATAL AT T ADAD B E
LAYABIEAAUATY HauaulfaGaunlnrawuuneLazlantngalus uiulnAlAeNAuNIn 4o
acda a ¢ o '3 aca & ar P~ ~ o ~ g v
fpaetlasidulng uasisimrsinmsvay ladldluaauuuy 2 SauaulsaFaudilingg
wwunauazUaatnsauAnsiudnties duitataamsinyssay Tnaldluwanusd 1 auou
{saGauibinsanuunaLazlaasingANANNBANANN LAglARLLILA 1 HlsGauinansa

a @) 9@ = 4' ) a [~ L%
Aaltlusanay 53.63 warlsasaunlaaansa Aaluieuay 37.67

deRansnnuanislfniiewis 4 35 wodlseGeuiifauningeass
dnenuenisliings GPAXT wuudaesinsa uaznansn arwdlndlasiu Wediuifieu
FREABAATNLINANDY UATIBAATIEINYIEAL Faelapauuudt 2 susfiielsudiaudands
Fadunse uasdraaddefidulng wudnilsaSouiifdneuenisliinanuunainse
(83% - 98%) NANNIUaasnsa (1% - 11%) vl Lﬁ@ﬂ?ﬂLﬁﬂu‘imeﬁ%&ﬂmzﬁwm:ﬁu At

TAALLULN 1 WU TG auNTan= e INIARLLUARINTA (59%) NINNINANTA (28%)

AulnaF auNN AN UNAIAE AN UM TINTA GPAXT Wy

q

aauina uaznansa  auaulnaAeany el unauneisnIsIAIILyng 4 35

TraFuuidaunwmazildneuenisliings GPAXT wutildasna
(67% - 89%) WANNIANANIA (9% - 33%) aliuliausieiTidadunss uazds
senlefifulng e iidediuiiouleeisiemsinanas LAZABUATIEUNNITAL Aaeluing
WUUR 2 nusnilsaGauiiianeuensldinsawuunmne wazdaasingn aruaulndlAan
Mailunenauiu Wedfudoudaeisiemginurgan foalunauuud 1 wudiilsaFoud

HANHULNTINTALLLNALNTA (86%) nanndaasinsa (12%)

(3) msLBaUEUIENNSILAT Y
= a  aa a ¢ & aa ( aa a v aa
WaTouVaudsnnsilAseive 4 95 WUIIEMITLAURAIY UaEaE
a a ¢ @ [ o1 ar = v = o v i 4 = o g '
amulefidulvng azliansdiudisulnafeny uavaanpaaInulayaidslszanduinndd
FFUATITI0ANDY UASABAATITUNNILAY AD 1TUTEUNNAIUNWGINANHIENTLINTA
wwunansannndlaeangs lsadaundannindiunanslaneuenislingauuunang g

waztlaauinsalusuounlndidesiu  uazlsaFounfianninalansuznisiiinsauuy

327



& msARUNAEMnSIAunan T eadsasanmnnguasznasauilagldpzuuny O-NET ®
vevdnFeuNsENANIA UL

acda o

Uaseinsasnndinanga Aty sdadunsy wardsdadidesidulng faunnzdmiy
nslfuivisuaanisFau egnslsfimalumal{iR 35idadumse dnszuaunislunsdiuiiey

~ A 1 v ° v a | ada a ¢ @ s
N@ﬂq?L?ﬂquLN“ﬁUsﬂ@u '&‘:ﬂQﬂlunﬁiuﬂ‘lﬂﬁ%\mﬂﬂﬂ'}’mﬁ’aﬂQLﬂﬂiL"ﬂubLVl@

(4) NISUFAUABUNISUINBNISZLULRRLRTAULANITITINUFIU

(GPAXB) u,a:ﬂamsL'%'ﬂum?;ﬂa:amwv‘m”am (GPAXT) snudutngu

Lﬁfmﬂ?ﬂuu‘?lﬂumiﬁwamﬁﬂuvﬂ%%muL@Wﬂ:f‘imﬁvugm(GPAXB)
meamﬁﬂumﬁﬂmmmqmnﬂ?)m (GPAXT) uni5uifien Tnel¥dsnnsusudfiauva 4 33
'wm'ﬁN@msﬁmﬁﬂumﬁﬁﬂqmﬁuﬁuﬁﬁugq waziulilufevnadondiy saiu lunis
Usuiisunaieaansadantduansdouedsszanne 2wl egelsiauluniel iR
mahuansFuedsaransaaynamanliudion (GPAXT) azazanlunisurliflda3e

NNNdINsUFuguAINNansiTEuRAtazaNa NI TR U (GPAXB)

2.2 ﬂamsmwaauqmmw%‘ﬁ'msﬂ%’uLﬁﬂuﬂamﬂ%ﬂumﬁua:aa
5%mnmunéa.|ms:mst§zm§

nmadfuidisunanisouadoazanluwiazngnansznisGoui 14aane
Uiuilen 2 38 Ae A5 wdurss uazdsariilesidulyna safluisluAnsdfumeulnaihsaiu
wazaanAaenuan WA uaTIINNgdseu | lnananisUfuiieuauunaunguansy

= v Vo a
ﬂﬂ?L?ﬂugmd ° 1@@@mqiﬂdw 2
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& F7dy nyaund AneT §F0z tenar WATWIUNT0) uaz awnua lasiansaos @

< = o t% Y ada ¥ axa a ¢ @ ¢ o
A9 2 mauﬁ‘aumauan‘]:rm:mﬂw,nm W’J?_Ir.lﬁL‘INL@ulﬂi‘\?LL@S’Jﬁ'ﬂﬂ')Lﬂ'ﬂiL’ﬁu‘lﬂﬂ ULUN

FINNANENTENTIFEUT

Suaulsasou
dnvazmalvinga Sunandnuazmstiase | ooman
Femadumss Pismaesiding Test
anlne lapensa 1,125 1,181 22.531**
e = -
neinsa 1,245 1,306
o 5 e
Amamans dosinia 1,247 1,172 28.636%*
nd 119 108
nANSA 1,217 1,303
s 2,583 2,583
Inenenans Udosinia 1,252 1,165 46.615%*
Und 126 150
nansa 1.205 1,268
5’311 2,583 2,583
daauAnm asunia 1,283 1,240 42.568**
FauImaL Und 107 107
TUUBTIT namsa 1,193 1236
’5’311 . 2,583 2,583
Mandsang |aseinsa 1,206 1,172 3.316
\Ina 139 96 (p=0.069)
nawnse 1,238 1315
.t 2.583 2583

**p < 0.01
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* MPAmuNAEMTT LN T aRsaz aumINNgNaITE T Ul FAs LY O-NET #
yovunFuls AN neuLlaL

Welfudeunansduueisaraslunguanszmafauimemineadamans
NANART WaTFIANANE AU LazdRUsTIN AYRBTELAUATY uazRBEAaTdulng
wudnsuiengalsaFewilu 3 anwe A dasninss Unk waznansa sunansdiuiioy
MHanne 2 AadAuuAnseiuetaiiiedAynieadaizsy 0.01 1mefinssuifioy
nannsFouedsazanlunguanszmaFouinmiialsang feifidakunse uagda

=

drilefidulng wudnisutingulsaGuumananisiufiauiliannne 2 S8ldunnsineiu

TunsFanienauniweadinsliudeluaieid  Rarsuiaand
FulssAvamsviiune (R?) 909pzuuy O-NET munguanszniaieud funamsdeais
aranfiliuda Tnefiinueilunisdndy Aa R? fifengand) ARG R B VIR E
yueAAzuunEla infAsIaNng sansulfauiisuguninaesnisliuiieulneds
Faudunss uazitdrdilefidulng wudndtidadunssilignninunnndiitdelules-
Fulnd eddlsfinunanalfudisuildanniinmm 2 33 Tduanssiuannin uazdluld

luiamamaniu aanadesiudayaidalszans

3. aanedanguninsgrulsaiaw

3.1 aanisdangulsetfauaiuuinsgiunisussiiiunanistiagus
Taanwsau

sansiuisUansFawaRnazanynT (GPAXT) Iasldazuuy O-NET
v ao ar = =Y Vv 1 = ] 1 1 v
paeAsnITlFunuLULEAduRT Taan wsannudnlsadaudiulundasainme (Winsm
gandnAnuaNnTnraaingey) uaznansa (LAnsasndiannaisnuesinGou) o
TaAnanuunntn  Alaadeuisedoutieaiitunidaneuenisliinsanuudnd  (Iine
ADAARDINLANNAINITOUBIUNITHN) WaRWUINTlsaFeunlmnss GPAXT wuulaasnse

= [ ¥ L4 ¥ 4 ) a v
AALUTDEIAY 47.43 GLMLﬂ?ﬂLLUUﬂﬂLﬂ‘J‘@ TRERS 47.81 LL@gL‘ViLﬂ?ﬂLL‘LJ‘Uﬂﬂm TRHAT 4.76

WaRasunlsaeulunguddesina wudnilulssGeulungulsasnsa
snBanuan 14 laaFou Aafluiesar 1.41 nguilaauinsaAaudnamn dauau 62 Tradou
a [ v [ 1 1 k% v = o = =y 3| v
Anilusetay 5.06 nquilanansareudeten Jaruau 334 TeaSeu Aafluieusy 27.27
waz nndaesinsaten Hauou 815 leaFau AadluFenar 66.53 WeaRasuilsaGou
Tungunansa wudilsaFeulungunainsasniiaiuou 1 lsesFeu Aadluieusy 0.08 ngx
nanTAAaUTININ Ha1uau 19 eaFeu Andluienas 1.54 ngunansarewinales Hd1uou
211 lsa3eu AmduFasar 17.09 uazngunansaties Ha1uau 1,004 lsadou AatluFasas

81.30 mmmLmmm@mﬁmmw‘lﬁﬁqmmﬁ 3
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® @by nmyaund Aser g0z ener AAwsnral uaz acnua Insiansans €

@1919% 3 wansaANgNlsaTuAINANHUENNTIANTA GPAXT waInsdiufisusas

AAtAzUY O-NET oxvnan reeunGuululsadou: T5daduns

% YV o G-} [ ¥ © =
AnYALMININIA $rulsasou szaumslasensa Srnulsaseu
Jasoun 14 (1.14%)
D4 Uaesdoudann 62 (5.06%)
nqui 1 Yaswnsa 1.225(47.43%) oy
aesnaud \Hog 334 (27.27%)
aeeion 815 (66.53%)
nqui 2 1na 123(4.76%)
ARNIN 1 (0.08%)
o AAADUYINN 19 (1.54%)
Nguy 3 NaNIa 1,235(47.81% .
( ) nARBUY DY 211 (17.09%)
natloy 1,004 (81.30%)

3.2 nedansalsaBauaisunasgrunisusstiunanistiaug Sun

ma.mtjami:m-ss%'ﬂuﬁ

Iagnwsannud leaFeudalvajlaeninea (Winsagandianuainis
vaainGou) waznansa (WnsamndianusimisnraninGau) seulimeiuunnin
flrFouRedontonrhiuiifidnenznmslfinsaumning (Afinsasenadasiunnuaans
geninden) WeRarannFoudoudneuennlssfiunansGouine 3 uun lunguansy
nsdaugvia 5 ngu dun nnlng adamans nenaans fapnAnen maun wayiaussy
uazMENALTEYA WUt nguanszmsFaudiiinialdesinsannniign fe nguansznaFaul
Fpudne ey uazdmuar lnefllsafauiddoainsnadienay 49.67 daunguanse
msduudAamsnainseanniign ae nguanszmafeuinming laeilsdouiinainsnagienas
18.20 dawFunguanszniniFeuiAilfinsauundnfiuiniign fe  nquatsznisGeul

maadszng lnedlsaFaunlmnsauuulnfegiesas 5.38

i feRasundnrugmalssfiunamsFauflunguaiszneFauing
5 ngn mglulsaduuusazumy wudn ansuznisdsziiiunanisFaudlulsaG auusacus
fanuvainuany lnelsaFounnwsklingauuLlaasnIaNNaNasenITFeul Ui
WinsauuunainsannnguansznisFauf  ausinnaidfinsauuunmnsaunanguasy

nsFouiiasilaannsannangnasensFeud  Nan1TaRNgulTIF EUATNNIATIIUNS

331



& msimAEmnliuisunanisFauadsazaumnnguarrenaiouglagliazuuy O-NET #
yavunFeusaNAN AR UL IAE

UrsifiunanisGeuf Wellnmsiduul dudhgdiunans Insfiansanainmguilan (Mode)
resnrdsnfiunanisFouilulsaGauusssuna uandlviiuninaslansniznirdssiiung
nadeufredsadouna 2,583 lradou wudguianrednsuenislssfiunansGoull
yauutldaensa nainsa Und Udesinsauazilnd Udamnsauaznanin sandalnfiuay

nANTAAALIUSREAY 48.32, 47.12, 0.31, 0.54, 3.06 WAY 0.66 ANNAIAL

TudruadsaFenfifidnsnznslsnfiunanisdoufsnsia 5 nguans
nadeufiilusuntasnnsatu wodr Indoudnilugfdneurmslfinsawunlasansg
yamunniige Anflufens: 17.27 seanfesiuiungulaaFaufidnsunialszfiuee
meFeufsauns 5 nquarsemsdaufiduiuunainga SewydnlsaFuusoulvgfdnwue

nisbiinsauuunansayiTINInTan Andusenas 16.03

3.3 n1edanaNlsaFauAANINEFIUNISIENUS Inan1ws

nsdpnguinerulndaulasnefiasansnianisFaueduszanynin
(SGPAXT) vneuwazwiansuindiauranis3en Indldinnumiguainlssdeu 5 sziu fio
AN needlsaFeusyiuliulss (D) weld (C) & (B) Anan (A) wazaLiin (A+) Usng)
NAGIAITINT 4

Tupnaed 2 uandliidiudn arunnlsaou neunazudamssuiiioy
nannsdauadedran uanAetuat i idAunadATszAL 0.01 vaiiafanson
AnsnnlsaFauanuanisauiadsarantadsaFaunaunaliuiiey wudlsaGougou
Tungiaunwluszatd (B) Aaluiasay 49.3 LeriLfi@ﬁ@ﬁim’]Qmmw‘lmﬁﬂu@’mmmi
FruedsaransadlsaFouiuinfouude wodlssFoudniugfaunmlussiumeld (©)
Amilufeuay 0.8 wananidawudmdimediudisunanisGouedtaranuds Tradau
Tungu A wiiBien (A+) Funn (A) wazweld (C) Sdunwiiandu doulsadenilungy

ALNNG (B) wazifudse (D) Heauiuanad
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S o o ao = o aa o« oy
® Aoy MYauNna ATAT §19C 1BNBT quATwsLnTod UAr ANNNA ZW?’J‘)W?‘@HJ 1 4

a58f 4 wallFaudsuAunlsaFou  neulaznalfuiisunansFuuladnazan

v - Y v
ANENELTIUAURAT
, SGPAXT neuil5u SGPAXT #aaiu
qmmwmm ¥ IJUOIATUUU - " :
a AU v NUIU v Friedman Test
Tsui3eu SGPAXT 3 ouaz i Fouaz
d5a50w) (saSeaw)
USnlze (D) [0.00, 1.99] 56 22 4 02 44.260%*
wold (C) [2.00, 2.49] 1144 443 1572 60.8
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494 Kagan uaz Stock (1980) lAAN®ANiisNiurewuaaugn Miller
Analogies Test waz The Graduate Record Examination 1mg/l45n1sUTuiileudaduns
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WANENAe NausnatnaldlunAsRed&ninAnmduli 1 nnsdnen 2540 Teaudu
NeunAnN 6 UTysol lunmangnasuedy laun annainstiumnidnends umnanenat
LNEESANART HunAntAuAaLINg LasnwInenateTuaswnslaed tnediarsiuaniiu ¢ nau
Toun naua g ivenamans Smanssuaans andpanssiAans wdltoAansuaynsnd
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annty einezazuuuiildandulieyadidnu o llgnissndulamanisinenaszay
PIUYAAR TEALANILI $INDNTEALTTR TUNITEIATLWUAINUUALAN ] 1 eluaildres
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npaau (Cook wuay Eignor, 1991) MatiEAINNNT AT LI NIl RN S tuTeinE ey
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wazauaudataz 16.03 fleamnsanmian Tansdlilsdauacsimesniunuldsniiuea
naeulidunszuouneifanaegiu endensdaiiaseuagu nanuane Suamsdnfiusiue
Fedield fEnsulaanumneraansiaivanzan uaglfinuminnsdadunuaifinany
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