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Abstract

Title: An Analysis of Models of the Variables Correlated with Longitudinal
Change in Academic Achievement Using the Growth Curve Model

Research: Alisala Taylim

Year: 2018

Keywords: Academic Achievement, Growth Curve Model

This study was aimed to 1) study the relationship of grade point average of
high school (GPA), The Ordinary National Education Testing (ONET), and university
student's GPA for each of four years in 3 fields of study; Humanities and Social
Sciences, Health Science, and Science and Technology of Burapha University
2) study and develop the growth curve model in the study of longitudinal changes of
the university student's GPA for each of four years in the present of covariate of
collegian using GPA and ONET in 3 fields of study; Humanities and Social Sciences,
Health Science, and Science and Technology of Burapha University. Samples were
800 students admitted in 2012 academic year and graduated in 2015 by stratified
random sampling. The data were collected from the office of registration of Burapha
University and the Reporting Service System of National Institute of Educational
Testing Service (NIETs). The results of the study revealed that:

1. ONET and grade point average of high school (GPA) were positively
correlated with the undergraduate achievement at .001 level of significance in all
fields of studies.

2. In growth curve model of university student's GPA without covariate in all
fields of studies had the increasing rate compared to the initial rate as all models
were consistent with the empirical data. In growth curve model of university
student's GPA with covariates in all fields of studies; The ONET and grade point
average of high school (GPA) had the positive effect on the intercept, but the

negative effect on the slope.
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naua I INemansuazmalulag

AzAlLlagn SN YRS 20 a
AuzAlulagnmzia 95 17
ANz IaTAUmNAMANT 360 63
Auzladannd 221 39
AMEINYINTENTHUINA 215 38
AMYINGIFNERNT 286 50
AMEINIMERsLazAaUmans 214 38
ANMYIAINTINAERNS 222 39
CRIELRTIY! 103 16
394 1,736 307

iauﬁu’mm 4,581 800
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< 1
3.2 NI13NUIIUVIINVDYA

[
[

ASANWIATIL

= a a

nw1aIndeyanieqil (Secondary source) lagsIuTIudayaain
<

Y

1. Y1080 (Export) Toyagdnianisdn loun nduanv Amg insaRdeaza

(%
[

sefusseu@nwineulans insnwndsavauseiulSyans yosAndausduls 1 - 4 9anszuy
UIN1TN5ANYT neaztlsunazUszaianisfine

2. ﬁwaaﬂsﬁagaﬂsLLuumimaaumqmiﬁﬂwu,l,viqmaﬁﬁ”’uﬁugm (ONET) 31n38uUU
NN318UNASRLULIR (RPS: Reporting Service System) U838010UNARDUNINNTANILAIUR
(anet.)

3. ddeyaeulesiumeiavinsusyrivuvesidaumvuinadunuutuiinteya

3.3 N9INISHUaNE

a £ v v

TunsihanduussansanduiusnAualauuvanaluguvesanuduiusiu 19

PANLNUNVDY Evans (1996) At

ANdUUSEANSANAUNUS .00 - .19 MuNeDe TANUFURUSHUIN

% s

ANFUUSTANTANAUNUS .20 - .39 nu18De LANUAUNUSHN

v 6

AdUUSEANSANAUNUS .40 - .59 uunede JanuduiusuIunan

v 6

ANduUsEAVTaNANNUS .60 - .79 el denuduiugas

% s

ANdUUsEANSaNdNTUS .80 - 1.00 Mgy dAnuduiusgauin

3.4 N153AIZRVIUA

U

o [

MIAsIEsteLad nTUNTITeLUIN TR 1vsieendu 3 MoU 1518aLLDYAUDY

Y
[

MATIEuRaz iy noudsil

Aaud 1 L‘i“]umﬁmaﬂzﬁmaﬁaﬁugm Usenausig 2 diu Ao NMIIATIERAEDA
ﬁugflumamﬁumﬂm%meﬁﬁm?{a dnudsauuinnsgiu dseaninmanszans A
wazAled IATIEATIUNATY 3 NFNAIIIY AD NHUNYvemMansuazdIaNmans
NALIMEIMARTEUNIN LagnguInemaniuasinalulag

mouil 2 nanisaradeudennaniesiu Usenouse menTvdeumLLANGNg
seninALRlsvsrrLIuRAYaraNveslaAnsyAuUSyaes annsTa 4 ASaenTIAeE
mmLLiJiiJi’JuwNLﬁEnLLUU’S'ﬂ%W (One-way repeated measures ANOVA) HAZNITIATIZN

ANduUSEANSaNdU NSV LIS IUNSIVY
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naud 3 Wunmsinszidvsnavesiulsnduiusiunisldeuwlasszezenives
HAFUENENNNITIEU Y09 3 NANAIVIYT AD NUNYBEMARSLardIRNAIEnT NaY
WeansEININ waznguIvemansuavinalulad Iagldlunalasinninig waznsiaaeu

&

ANunaunauvedimanuleyalilsedny lneiansaneats tagldinoe dadl

M15NT 2 InaFiaNANNMNIzaNdonnreIaslinaiulayalesedny

ANFDRINTLAUAINNFDNARDINANNEU NAUNTTAUAINUFDAAADINAUNAU
Ala-anms (X2 df, p) p> .05
AUNIINNADIVDIANLRAYNAIFDIVDIEIULAA DN b SRMR < .05

Taanuaenndessenindlunaiutoya (SRMR)

ANINTiaedvenedefdsdeweasriy < 0.050 = @0AAABYA

AaeLAAEY (RMSEA) 0.050-0.080 = @oARaBIND Il
0.081 - 0.100 = @enndosliAyf
>0.100 = @onnandlif

faiinanuaannaaUsSsueU (CFI) CFl > .90

fuiinseauaUmLnzaulldLnae (TLI) TLI > .90




unil 4

NaN157¢

[ 7

nMdeAsatlunsidedussens Tinguszasdiefnwmnuduiiusvesiauys

N v = = I a
YodNIARAArALTTAUITTENANYINEUUANY (GPA) ATLULNNTNARDUNIINTANY LY IR
TuUNugI (ONET) uagninnfeasauseaulsans 99nn15ing 4 Ase (GPAX1, GPAX2,
GPAX3, GPAX4) vaenguinenmansuasinalulad nauing1eansaguain waznay

s 7 4 v Ao o Ao v f v =

uyweenansLazdiumans waginulunaniduwdsndunusiunisiuasunlasssesen
YDINAFUEVIEVINTFEU NHIfIwUTI (Covariate) loun nsmafivavaussaulseudnwm

nauUany (GPA) karAZLULNITNAZDUNINNSANY WY IRTEIUEIY (ONET) Y89ngu

va o

emansuazmalulad nduinenmansavnan wasnquuyvemansuazdinumans §3dy

Igtauenanislinseideya lnoudseandu 4 nou Aail

AaUN 1 NANITIATIRRATEAANUGIU

1.1 nM53nsziAaaanNugIuvasinlsinsanasasansEaulseufn
aoulany (GPA)

[
a

NANNTIATIEAAADANUT1UYDIFIRUSINTARAY AT AL SEAULTsaUANW IR UUaNe

o9

(GPA) Usznausmig A1d1an (Min) fgean (Max) Aagde (M) drundeauuunsgiu (SD)
ANdUUsEANSN1INTEANY (CV) AAULAY (SK) kazA1ANuLl (Ku) H578asLdenawunsi

NAUANYTIYY AINNT1991 3

[
a

M1599 3 HaNTATIEANad AN U INTBLNIARAL AT AN SEAUTSENANYInaUUa1Y (GPA)

QGEGRENER n Min Max M SD CV(%) Sk Ku
nAuNywemansuasdsauenans 375 209 3.96 313 038 1221  -0.17 -0.60
NANINe ARSI 118 208 398 334 052 1570  -0.68 -0.74
nauInemanskavinalulag 307 194 395 312 041 1317 -0.34 -0.23

ERTL 800 194 398 3.16 042 1340 -0.23 -0.54

1NATN9 3 NANITIATIRAEDANUFIUYDANIALRAYATANTEAULTTEUAN Y

naulane (GPA) ¥eINqufieg1 WUl NaNINeImansauAInlALNIARALALaNTEAU
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JseufnwinouUateadfian (M = 3.34, SD = 0.52) 5048431 A NAUNYBEAIEATLAL
danuenans (M = 3.13, SD = 0.38) waznguinenamansuavinalulad (M = 3.12, SD = 0.41)
AUAPY

1.2 M153ATILAAEDANUFIUYDIAZUUUKNANITNAFDUNINNITANBILSYA

YuiNugIu (ONET)

¥ [V
aad v

NNTATITRANADANUTIUYDIATUUUNANITNAFDUNIINITANE LmeﬁﬂJuﬁugm

o«

¥

(ONET) @sdmunidu 8 3 Teua Junniwilve Jndspudnen Jmn1wsengy 3o
ANAAIENS F¥1INEANENS IgUAnwIarNafny) v AaUs wasIYINITNURITNLAY
welulad lunsideasetilurzuuuvesidnndunquiiegsddldlunmsadasaoudndon
1 v A Y =2 J (Y = IS = a & 1 aa
Lz uNsAREeNIIAnYItesERuanuAnwluUn1sAinw 2555 nan1siAsIErA1ans
HuguUsENaumIY Arga (Min) A1gegn (Max) Aede (M) daudesuuiinsgiu (SD)
AFUUTEAMENNINTENE (CV) Aealas (Sk) uazArau (Ku) I5eazid8ndnuunniy

NANANYIVILALTIETIY AIANT199 4

[
a

M13199 4 HANITAATIEAANEDANUTIUYDIATLUUNANITNAFBUN NN TANY IR

YUNUgIUW (ONET)

NGUE1Y/A n Min  Max M SD CV (%) Sk Ku
nEuNYEansuaTdIANAIEnS
nMwlng 375 2000 7000 49.72 930 1871 -0.60  0.38
derudnw 375 2000 7000 3801 792 2083 090 095
NN Y 375 1000 69.00 2569 888 3458 1.02 219
ANIAAARS 375 250 7200 2311 1025 4437 129 312
eneans 375 1650 54.00 2865 576 2012 060 087
quAnwIuazNARNY 375 2750 80.00 5812 7.69 1322 -039 062
Aa 375 1350 5200 3237 790 2441 009 -0.31

AsULaTAlLlag 375 20.00 76.00 5349 857 1603 -059 142

FIUAZLUU ONET 375 178.00 409.50 309.16 38.96 12.60 -0.25 0.29
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AN5199 4 (519)

QGEHGRERVERY! N Min  Max M SD CV(%) sk Ku
NENINIANAATHVA W
nMwlny 118  19.00 71.00 49.69 920 1851 -0.36  0.66
depuAne 118 2250 6063 3804 823 2163 079 030
AWSINY Y 118  9.00 5000 2335 855 3663 104 078
ALAFNENS 118 500 6500 2752 1236 4492 076  0.55
PVRGRG 118 1450 5300 31.63 799 2526 042  -0.06
guAnwIkazNafnY 118 3625 7750 6036 7.66 1269 -0.62  0.77
fau 118 750  51.00 3197 755 2360 -038 112
nMsULazAlulad 118 2000 74.00 5436 10.10 1858 -1.10  1.78
SIUAZLUY ONET 118  185.00 427.75 31693 49.99 1577 -0.03 -0.16
nguIneansiazmalulag

nmwlng 307 2800 69.00 47.77 771 1613 -011 -0.38
fapnfne 307 2063 6550 37.17 733 1971 047 037
AWSINg Y 307 800 7400 2189 753 3442 197 893
ALAFNENS 307 250 6750 2540 1145 4508 076  0.51
eIAEnS 307 1550 5200 3113 676 2172 023 001
aufnwLaznadny 307 4000 7875 5865 731 1247 -0.04 -0.17
fAav 307 11.00  49.00 3105 679 2186 -0.09 -0.14
mMsnulazmalulad 307 2000 7400 5391 895 1660 -0.62  0.92
SIATUUL ONET 307 203.75 42875 306.97 37.69 1228 020 -0.15

Ao =

PNAITNA 4 WU ﬂ%ﬁ:uﬁ’m’ﬁﬁﬂ%uﬂﬂﬂ%LLuumﬁﬂ"ﬁ%ﬂﬁ@‘U%’]ﬂﬂ’]iﬂﬂ‘U’]LL‘Vi\‘i“lﬂa

Juiiugiu (ONET) geflan Ao nguivenmansguaim (M = 316.93, SD = 49.99) uaz

9

A J

ﬁaaﬁqm Ao navIneAEnsazwmalulag (M = 306.97, SD = 37.69)

q

NANLYYEAENTLAdIALAIENS JATLUUNANITNAABUNINTANYILIYIR

uiiugiu (ONET) agseming 178.00 - 409.50 fanadewiiiu 309.16 danudeuunnsgiu

Ao a A a =

Wiy 38.96 laglwilAmazuuuiafegedn Ae JguAnwiwaznadny (M = 60.36,
SD = 7.66) diudvlinzwuuaiedosiian fe Iviadineans (M = 23.11, SD = 10.25)
NALINEIFNANTAVNIN LAZLUUHANITNAGDUNINTAN I ATUTIUG Y

(ONET) ag5ewing 185.00 - 427.75 fAnadswiiiu 316.93 druidoauusnasgiuyiniy



49.99 I fiAAzLUULRRYEER
drdvnlingiuuaielosiian fie Y1

nauIngmanskazmalulad IAThUUNANITNAAOUNIINSAN YU IR

Y

a

AD IVEGVA
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AWLATNaAN®Y1 (M = 60.34, SD = 7.71)
29N (M = 23.35, SD = 8.55)

[
Y

YU

flugni (ONET) agszming 203.75 - 428.75 faadewintu 306,97 drmudoauuannsgu

WINAU 37.69 Taeian

SD = 7.31) dnivlirswuuiaiedosvian

1.3 A15IAATITRAERANUFIUVDIALHUULRALALAUIINAITIA 4 ASI

Ao

NUANAZLUURAUEIERN AD IV VA

aa

[

=

AR IYINW1INaY (M = 21.89, SD = 7.53)

HANITIAATIZVAIARANUTIUVDIALUUULAE

(GPAX1, GPAX2, GPAX3, GPAX4) Usznausie Asinga (Min) Agsga (Max) Anade (M)

[

AYILaENaAnY) (M = 58.65,

PazaNIzauUIYQYIng 21NN1TIR 4 AT

dHrulsuunInggu (SD) mduUszansnisnszane (CV) AAulag (Sk) kazmaud (Ku)

151882 BUATIMUNANUNANAIVIIV AIN151991 5

A1TNT 5 HANITILATIE

RAVADF

[

WUFIWVBIAZLULRAYaTaNTEAUY

a

RlaTlalale

391NN15IA 4 AT

NAUEIYN n Min Max M SD  CV(%) sk Ku
NEUNYBAAASUaTAIANAIENS
GPAX1 375 1.80 391 2.95 0.41 13.93 -0.24  -0.26
GPAX2 375 1.90 3.90 2.98 0.38 12.81 -0.14  -0.31
GPAX3 375 1.99 3.94 3.03 0.37 12.36 -0.21 -0.36
GPAX4 375 2.13 3.94 3.07 0.36 11.62 -0.19 -0.43
NEUINYIANEATHUNN
GPAX1 118 1.80 3.70 2.86 0.42 14.87 -0.15  -0.71
GPAX2 118 1.88 3.58 2.88 0.39 13.61 -0.13 -0.66
GPAX3 118 2.11 3.67 2.96 0.35 11.92 0.06 -0.69
GPAX4 118 2.33 3.70 3.03 0.33 10.77 0.12 -0.84
nguInenAmansuazmalulag
GPAX1 307 1.83 3.90 2.66 0.45 16.75 0.45 -0.49
GPAX2 307 1.89 3.94 2.74 0.44 15.86 0.36 -0.56
GPAX3 307 1.98 3.96 2.84 0.41 14.33 0.29 -0.60
GPAX4 307 2.06 3.97 2.90 0.38 13.14 0.30 -0.58
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[y

NPT 5 WU NHUNYEEAERSLArdIRNmanS dnzluufazauTey
USuayeis nNNTInATaN 1 agsendng 1.80-3.91 (M = 2.95, SD = 0.41) JaAssil 2 e

DEj5¥1I19 1.90-3.90 (M = 2.98, SD = 0.38) fansafl 3 Teogjsewing 1.99-3.94 (M = 3.03,

vy
v

SD = 0.37) kaginAsadl 4 TA10g5ening 2.13-3.94 (M = 3.07, SD = 0.36) lnefiAilaain
v o & a P Y] vy 2 v ! v ) Ao
n3iane 4 Ass dnsuanuasteyaludnuusildeidnies (ArAnudiduay) Auwdsid
NswaNUATUULUEEINTIgR Ao ANlAaINNTInASIH 1 (Sk = -0.24)
nauInemansaunIN IrzhuuadvasauseaulIygIaT 3NMTInAsIN 1
98511749 1.80-3.70 (M = 2.86, SD = 0.42) IaA5eN 2 flAg5ening 1.88-3.58 (M = 2.88,
SD = 0.39) TaA3a91 3 Heegsening 2.11-3.67 (M = 2.96, SD = 0.35) uazinA3ei 4 dia
9E3¥1IN9 2.33-3.70 (M = 3.03, SD = 0.33) lngfiAnilda1n1sinasei 1-2 Inswanuas
Joyaludnvasidnedntios (Sk = -0.15 uay Sk = -0.13 muau) duanliainnisin
ASa7 3-4 fimsuanuasteyaludnvasidvrndniios
I a 6 a a al' Y a a o g.J/ q'
nauIngmaniuazmalulad dazuuuadvavauseauuSyyes 3nn1sinasan 1
985114 1.83-3.90 (M = 2.66, SD = 0.45) IaA5eN 2 flAg5ening 1.89-3.94 (M = 2.74,
SD = 0.44) TaA3a91 3 Anagsening 1.98-3.96 (M = 2.84, SD = 0.41) uazinA3ei 4 fian
9E3¥1I19 2.06-3.97 (M = 2.90, SD = 0.38) lnefiA9Ilaain1sians 4 ATe In1suanuas
Joyatudnvasidvindnies fulsidniswanwaauuibanuiniign fe A1ildainnisia

adaii 1 (Sk = 0.45)

ABUN 2 N15ASIVFDUVIANAILUDIAU

NFIATIERYaLalaeN1TUTEINMAWIEIT Maximum likelihood (ML) %50

< A o

MATgvmaiffmuUIuY Yennasulesiuvesnisidadnvenils Aemuusiiinun
NAOUILABIINITLANUITUUUNANEFILYT (Multivariate normality) dmTunisnsivaey

A Y} a . . . aad o
MTUN1INTIAEBUNTITUINLIWILUIAYT (Univariate normality) adidymianlylunis

a ¢ Y @ = v £4 [ N ! ! N
Aeseiiveliiiun1swaniamsenisnszevestoya oA Anade (M) mdudeuy
UINTFIU (SD) AdNUsEANSNINTENE (CV) Agean (Max) Arenan (Min) a3nsy (Sk) wag
Aaleie (Ku) Liteuansdnvagnisuaniavesteyanguiteganagldlunisimseite
nour1awIdey Uy iaueudiluneui 1 dwlu Tuseuil 2 HTeveiiauenanTiaTz
NIATIVAOUANUUANAITEN IR AR YDIAZ AR A aNYD AR SEAUUS YRS

INNTIA 4 A9 P9
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2.1 AMSATIVEBUANMULANANITZNIeALRRVIATLULIR AL AzauvasDEn

seiuliuanes :nn1sin 4 ase
mndennandosiulumsinseildsimunnsisiiuysusainguuud

Wasuuwladllasdosfiauduiusiuszeznategiadussuu egudoslutiwesnmsine
ot AnAsvatnzLULRALavaNTeIldnTeiulsya a3 annsie 4 ada dasdinns
Wasuuas fiTedmraeumiuuaniesenindadsvesnsiuuadazan :1nmsin
At 1-6 SremFiessianunsUsIumMaRguUUTng (One-way repeated measures
ANOVA) titensa9aeuiniinisidsuulaswesrzuuundsavaunusiundaenisia

HANITIATIEVLTIEALDEATIUNAIUNGUAIUIY ASLUAIS199 6

PITNT 6 NANITIAATIZIAUUANANTENINANRAYVDIATUUURA YA ANTZAUUT Y93

INMTIA 4 ATI LU

aeAuLUIUIIU SS df MS F p

Between Subjects Effect

naNNYueAansLardIANAEns (n = 375)

FENINYIIAN 3.33 3 11108 7.634%** .000
nelungu 217.68 1496  0.1455

52U 221.01 1499

aeAuLUIUIIU SS df MS F p

NENINYIFAEATVAIN (n = 118)

FEMINIVIIAT 1.29 3 0.4299 3.288* 021
nelungu 61.18 468  0.1307
73U 62.47 471

nauInereansuaznalulag (n = 307)

FEWINNVILIAT 10.62 3 3.541 20.27%%* .000
nelungy 213.82 1224  0.175
71 224.44 1227

¥*p<.001,*p<.05
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NAINT 6 WU NRUNYwEAIERSLardIRLmans Amatinaaeuleluans1aiy

'
v o o aada U

p819ltpdAYNISERANTZAU .001 (F = 7.634) Lansi1 1aanatlunsininarinliazuuuy
WwAarauTEAUUTYYINT NMTIA 4 ATY dmTunduiegenauuyyemansuaz
ApuransLangnaiu

nauIngIMmansaunIn Aadanaaeulenwane1eiuegiityd Ay naia

a

N5eAU .05 (F = 3.288) k@nd3n Franantumsiniinavinliazwuuedsasaussaudsuains

A

1AN5IM 4 ASY ﬁm%’umjméha&hqﬂﬁjm‘immmamﬁqﬁumwLLmﬂsmﬁ’u

nauInemansuazwalulad AradanaasuienuanaiuegitudAyaia

o

=

52U .001 (F = 20.27) hane11 Fralunsinduarinliasuuuindsavauseauusygns
INMTIN 4 ASY dnsunquiiegnguinermansuazinalulag uansneiu

Aty Jeanunsaindeyaluleseiludunausaluld lasniswdsunlasesnsuuy

WwarazauszAUUSYY193 91nM3in 4 AS Tutianaienediy veanquatvivinig 9 1y

ANINA 4
NANNUBDAMANTIA:ANANAANT AANINDIFNARTATAW naANIVIEIAARsiazmAlulad
[ J
’
3.0- —+-
¢
’
4
& ol
® 29- ) )
= [ ]
ug ®- - 7
e Ve
E: @
5 /
&
28- /
/
/
@
/
27- 4
/
1 2 3 4 1 2 3 4 1 2 3 4
S

a

AN 4 NSLURULUAIUDIATLUULRAEZENSYAUUSUQIMS 91NN1590 4 ASY

A7}
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a

NNIMTIVEOULUULNURRIUNIUDIAZ LUULRADAZANTEAUUT YIRS 9InN1TIA 4 AT

A

a' v ¢ i o

A v o v oA a o w a N a6 A a o Y
Unanginey Av ﬂ'ﬁlfﬁ@ﬂaqﬂUIWﬁIuLlJEJVlG]'W]?jﬂV]QSaﬁUqﬁJﬂ'}W@JﬁﬂJWUﬁigwﬂq\‘m'}LL‘U?G]‘U

(0a7) waziuUsny (rzuuundsazanssauUiynn3) lanan tuneunsnaaay

A

Tnensiasigsianneslnaludly (Polynomial) arduaesininunuigauvisall “nnuin

v o w a

nansvadeUlted Ay NIsadAuanaIlnaluly (Polynomial) S1AUADINNNZELLANIIN

JULUUN SR TUTRUULKESEULAT (Quadratic pattern) waivnanuInlifidudday

N9EnR uaned Inaludea (Polynomial) arsuaeslivingau Junsussliaznageu

v o

Hod1AgreInTIATIzAlnaluleaaIAunis mnnua Haduud Ay NIEnn uanain

[ [

AMAN B TIATUILUULNUTAEUATS (Linear pattern) NaN193LATIZY WAASIUAITINN 7

q

a

ANV 7 WUUBNUNAIUIYD9AELULLRANATENSEAUUSIINS 210NN 4 AST

A

BUULLNY SS df MS F p

Within Subjects Effect

naNNYueAansLasdIANAEns (n = 375)

Linear 3.278 1 3.278  79.590%** .000
Quadratic 0.035 1 0.035 3.075%** .000

NGUINYIANAATHVAIN (0 = 118)
Linear 0.908 1 0.908 32.3471%** .000
Quadratic 0.341 1 0.341 47.561% .000

nauInereansuasinalulad (n = 307)
Linear 10.551 1 10.551  371.849*** .000
Quadratic 0.036 1 0.036 4.565* .033

*p <.05, ** p<.001

N9 7 WUI nguLyuemansLardIeNmMans naNTIATIERUULNY
ArLLURATATANTEIUUS YRS ann1sTe 4 ads luthanasaiy Saadinnaouien
YDINTIATIENNT0A0 DUV ULNULTLEUNTS (F = 79.590, p < .001)

nANINENMARIAUATN HANTIATIETUUULNLAT LI ULRAB AT AL A UUT Ry S

INATIA 4 A9 1IN LANEDANAADULEN VBINTITHATILINITOANDYTLUULKNY

WaLduRTs (F = 32.341, p < .001)
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nauingImansuazmalulag NanN1TIATIEILUULKUATLILLRRYAYALTEAU

USuayms 21nn15ia 4 Ass Tugasnasineiu denadanegeuen 189n19IlATIEin1sanney

HUUURHUTAdURTS (F = 371.849, p < .001)

ﬂl 1 L7 a Q‘ L4 L -4 o ﬂl a v
AauN 3 N1INTIVEBUAIANUTEANSaNaUNUSVBIALU N IYIUN15ITY

NANNTIATIEIAAUUSE AN S aNdUNUSYRINIARAYEL AU TS AULTSIUAN®EN

nauUany (GPA) AZLUNHANITNAABUNINITANY LI ATUNUFIU (ONET) UazmzkuuLgey

drauszaulIyIns 91NN15IA 4 ATY (GPAX1, GPAX2, GPAX3, GPAX4) iionsaaeu

Jonnaalewiy uagnoudinguizasin1side Falligasidendiunmunguanviiv

U dl
PANRNTIN 8

AN5199 8 WANNTIASITIANALUSEANSanduNUSURLNTARAYATANSEAULSUANEN

naulany (GPA) AZLULHANITNAGBUNINNNTANY LI ATUNUIU (ONET)

LAZAZLULLRAYAZANTZAUUSYYINTANNNITIA 4 ATY (GPAXT, GPAX2, GPAX3,

GPAX4) 3MMUNANUNGNAIYTIN

AUy GPA ONET GPAX1 GPAX2 GPAX3
naNNYueAansLasdIANAEns (n = 375)
ONET 396%%*
GPAX1 490*** 493%xx
GPAX2 A68%%* 406%** BTT***
GPAX3 424%%% 323%%% 783%xx 950%**
GPAX4 A06*** 307*** T56%%* 920%** 985¥**

Bartlett’s Test of Sphericity = 3011.389, df = 15, p = .000

Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) = .78
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M1519% 8 (81d)

Al GPA ONET GPAX1 GPAX2 GPAX3

NENINYIFAFATHVAIN (n = 118)

ONET 514

GPAX1 609%** 696%**

GPAX2 oL .6207%* 9447

GPAX3 538*** 5617 8937 .968%**

GPAX4 52gx*x 560%** .881*** 956%** .993%xx

Bartlett’s Test of Sphericity = 1210.307, df = 15, p = .000

Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) = .81

nauIneAansuaznalulag (n = 307)
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GPAX1 .609%** 6967

GPAX2 Sare .620%** 944

GPAX3 538" 5617 8937 968%**

GPAX4 524 560%** .881*** 956%** 993%*x

Bartlett’s Test of Sphericity = 2800.839, df = 15, p = .000

Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) = .81
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2. JunalAiRuInNsHaRzLULRGUaTaUNTAIMUTIN vaINquuY IR TLAL

danuenans nquInemansaunIn wasnguinemansuavinalulad

o

2.1 luealdsiaiunisianziuuRisasaunlailiiulssiu vaangy

NYBEANEASUATTIRUAIENT NFUINGIAEATIVAIN UaznguIneraansuazmalulad
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AU

GPAX1 GPAXZ2 GPAX3 GPAX4

R g SO )

1

YAy JAY JAN
Y7 = 5.587, df = 2, p = .067, RMSEA = .069, SRMR = .021, CFI =.999, TLI = .996

AT 5 AzLUUTRIIINSHaRz kLA asauNquuyvemansuasdanurans

Alaidfuusn Tuguuuunzuuuinggu



GPAX1 GPAX2 GPAX3 GPAX4

NG A )

013 0. |':| 0 0. |':| 0 0. |':| 0

YAN YAN YAN

X? = 4.153, df = 3, p = .245, RMSEA = .057, SRMR = .018, CFI =.999, TLI = .998
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JAN FAN FAN

X2 = 5393, df = 2, p = .067, RMSEA = .179, SRMR = .065, CFI =.999, TLI = .996
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2.2 TuealATiRININITHAALUULIRALAANNAIMUTIIN YDINGUNYBEAIENS
waTAIANANENS NNINEIANEATHVNIN waznguINAansuazmAlulag
nsuauslunalaaiaunslunsfnyinisdsunlasssuze1vesransaway
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a [ 1 s

WeansuasnAlulag NGuIngImansaunIn LagnguulseAanskasdInLAEns

9 9
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a o 1 ¥ 1 = 1 a o 4ﬂl
Teuussau laun AZLUUNITNATBUNINAITANYILUIYIATVUNUZ U (ONET) waztnsntangy

v
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A
8.202
v

GPA
GPAX1 GPAX2 GPAX3 GPAX4
0.082 0.15 0,103 0,341
0 |_'i o0 0 [i 00 /'l_i 00 0 [i o]
A JAN AT A

Xz = 27.793, df = 7, RMSEA = .089, SRMR = .059, CFI =.993, TLI = .986
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JAY £
6.367 6.396
i UL 0594 —— -~ S i
sl i
ONET GPA

- e e e -
0984 _0.000 1048 0167 1093 347 ] 187, 0.566_
,-"ff -—"f‘—f "f /// \\\ \\ &ﬂ-h”‘ﬂ- RH”‘H
- - ! - - 4 ™ .
f" fﬂ"— T’ f/ '\\ L "'»._‘_\__\_"\-‘_\_
o Fx P | R
GPAX1 GPAX2 GPAX3 GPAX4

rnm 0,043 0.054 0.077
I |
1 | |
0.135 0.Q00 0.q00 0.q00
|
I
I
I

XZ = 31.834, df = 7, RMSEA = .173, SRMR = .075, CFI =.979, TLI = .959

AT 9 ATRULIIATIIUTHUINITHAAL LUURALAEANNFUINGIAEATHUA N UTT I

TusdhuuAzLUUINATIY
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. [P 0432 e . |
¥ I e ¥
a7 ERRRTNN
ONET GPA
2
GPAX1 GPAX2 GPAX3 GPAX4
0.004 0.074 0.po6 0.001
0.000 D.D:N 0016 0.000
| ! 540 !
| 1 1
| i i

XZ = 17.514, df = 7, RMSEA = .070, SRMR = .023, CFI =.996, TLI = .992

A 10 ATLULINIATTIUTRININ TR LULRAL Az aNnaLINe mManswazinalulad

Aa o

iU TugduuuAzuuLNIRTg Y

45



M399 10 AedlanunauniuvedunaiudeayalisusednyashuuinuinsnanswuuRisazauniifuU s

. . d . . Initial Slop
nauany1  eedinAnunaundy  FMUIIW  rower e
“ ’ b B SE z p b B SE. z p
JJHUEJV‘Y]?IV]‘% XZ = 27.793, ONET .396***  0.004 352 0.000 7.518 .000 -0.000 -.154 0.000 -4.352 .000
wa of = 7, p = 0,000, GPA 0380 371 0048 7925 000 -0.026 -109 0008 -3.066 .002
AIAUAIENT  RMSEA = 089,
SRMR = .059,
CFl =.993, TLI = .986
INeAaEns XZ = 31.834, ONET S14** - 0.004 517  0.001 7.067 .000 -0.000 -234 0.000 -3.744  .000
aunm of = 7, p = 0.000. GPA 0266 335 0058 4571 000 -0.027 -215 0008 -3436 .001
RMSEA = .173,
SRMR = .075,
CFI =.979, TLI = .959
Wewnans 2 - 17514, ONET 432+ 0004 327 0001 5925 .000 -0000 -046 0000 -1.119 .263
wareluled  gf = 7, p = 0,014, GPA 0310 291 0059 5268 .000 -0.018 -096 0008 -2311 .021
RMSEA = .070,
SRMR = .023,
CFI =.996, TLI = .992
% 5 < 001

o



ar

NI 10 fydinanunaunfuvedunaiulayadeseaneaskuuimuINg
Yzl uLRALaralEnTEAUUS YRS nauavINYvemansLazdenNeans Nsand
MLUTTIN Aanaunauveslinaiuteayalausedny nud lumaimuin1sveasiuuRdey

avauvasldnseAuUSyns NnquavIyemanswardAuAans nsliifuysTi

Y o

fela-awaas (X2 wiriu 27.793 Aeardasy (df) wirdu 7 Inerla-awads ddud1fay

[y

!
N9adATisEAU 001 wazA1 SRMR wiriu 059 uansiluimadslinaunduiudeya
BeUszdnd udiilofiansaundn RMSEA winfu 0.89 1 CFI iy 993 uagan TLI infu 986
wanain lpaauinisvesnziuuaAsayauuelansy M uUTyaa nquaLyyemans

uwadsnueans nsdifmuusiinaenndesiuteyaidausedny WeRasanmuUssiu wuh

'
| kY

ANBVISNAUBIALLUUNITNAFBUNNNTANYIMAITIATUNUFIY (ONET) NfDALLULSLAY

v o

(Initial) kazdnIIATUULRMLINIG (Slope) 11U 0.004 waz 0.000 MNEIRY wazlitudAsy

ad 2 Aa

NEnRNTZAU .001 mumamﬁwamauﬂimaaaa anszavilsaufnwInouUane (GPA) Mus®

ATRULISHGY (Initial) wardnaAzLLLTAILINTG (Slope) Wiy 0.380 wa -0.026 auddu

o

wazdlilydAYNINEDANTEAU .01 AERANNUSTENINAZLUUNTNAFDUNNAITANY LAY

JuUNUFIU (ONET) wazinseleagasauseausssudnuwinaulaie (GPA) winhu .396

43

1Y Qd

dvdAuneananseau .001 dmsuaUssanansifiwesvesianussanlugunislaseasis

<

WU AzuunSuduiiaeds Wihtu 0.662 AuLUSUSIU WU 0.10 8R51nMSWRILAAS
vty 001

ISP Q{' [ [ I A o W aad

1ALARY M1NU 0.236 ANULUTUTIUWMNNU 0.01 NNATUUYEIAYNINADAN

o

Y

ANENAUNUS Su‘Vi’JNﬂuLLuuLiﬂJMULLauE’JGﬁ’]WC‘MU’]ﬂ’]i Wiy -0.006 wagditiydn
5¥eU .001

[

UNEDRA

=b.

[y

avilinAnunaunduretlinaiudeyaidaseanvashuuiRuINTveIAsLLLLAAY
avaulidnszaud3ae3 NaUaIvINgIAENTAUNIN NTUNTFAILUTTIN AUNAUNEUDY

[y a

lunaiuteyaidausedng wui lueanauinsvesnskuuRivazauvaldnseAuuSyyns

NANANINIMARTEUNN NSEEMLUITINTALA-auAds () Wiy 31.834 Aesmdase
(df) Wiy 7 Tneenla-aunas Sdfudifunadafisedu 001 wagan SRMR Wiy 075 uag
A1 RMSEA Wiy 0.173 uansinlunadlinaunduivdeyaideuszdneg usislofiansan

AN CFI iU 979 wawen TLI Windu 959 uanein lanaiauinsvesnsuuadsayay
YosiAnsEAUUTIeS nauaIIneImansaunn nsslfwUsTnanndesiuteya
BeUsednd WeRiansandinussin wuin A1BVENAYeIALILUNSNAGEUNIINISANY
Lm'qmasﬁguﬁugm (ONET) ﬁﬁ@iaﬂmmuﬁméfu (Initial) wageRIIALUULIARILINTG (Slope)

o./ o w [y

WU 0.004 wag 0.000 AIUEIRU LazdtydAgynIvananszau .001 d1urdvdna



48

Y09NIALRRLATANTEAULTENANYINEUUANY (GPA) NiRDALLUUSNAY (Initial) Lazdnsa

o w aa

AZLUUNAIUINAT (Slope) Winiu 0.266 Way -0.027 mua1fu Lazited1Agynised

M158AU .001 AANFUNUSITNINALHUUNITNAFBUNNNITANYIIIIATUNUGIW (ONET)

[y

wazlnInRAsazauTsaulssufnunaulaly (GPA) Wi 514 IlpdAynsadnnsssu
001 @USUAIUTEUIUNITITHD5VBIFILUTIINIUFNNITIATIAS IS WU ALLULLSUAY
JAedy winnu 0.545 ANULUSUTIU WU 0.076 BRSINISHAIUINISIALREY WNAY

0.265 AMULUTUTIMYINAY 0.004 NnANTiTudAysafiAnsedu .01 Aranduiussening

]
v [y v | o w aa LY

AZLUULSUAULAZ N TINAUINIT NIAU -0.005 LLﬁ%ﬁﬁEJﬁ’]ﬂigV]’]ﬂﬁﬁ N3gav .001

[y [

yilinanunaunduveslunaiutoyaileUssdndasiunuinuinisvesns iRy
avautidnseaudsaaes navavinermansuasinalulad nsandfmuysT

ANunaunauvediaiudeyalisuszany nudn lumaimuin1svedasiuudaya

aa v

YoslAnseaudSaes nquanuIneimansuasinalulad nsdllidauyssiu denla-auaas

'
aaa o

(X2 wiriiu 17.514 Aeamdase (df) wiriu 7 lneala-auens dudsddgvieadanszdu
001 wansintunadilinauniududeyaidausedny widlafia1sanal SRMR wifiu .023

wWazA1 RMSEA Wiy 0.070 A1 CFl WA 996 wagAn TLI Winnu .992 wanddn lauina

a

WAILINSTDIALLULRAYALANYDITANTEAUUS NS NauaIvTInemansiavinalulad

N3 UITINaRnAdasiuTayAlieUsEAnY WelinTanmkUssin wud Adnsnaves

1%

= | ay & Aa a v . | o
AZKUUNITNAFBUNNNTANYILAITIRTUNUFIY (ONET) Nilnanziuuiuau (Initial) Wiy

[y

0.004 Wazitsd1Ayn19annnszau .001 dIUAIBNSNAVDIAZUUUNITNARDUNINNITANE

[y Ly

Wi ATUNUgIU (ONET) Millsiadnsimsuuuimuinis (Slope) wiriu 0.000 lufidedAgy

aa 1 U a a ‘NI U U = d‘d 1
NNEADH AIUANDNINAVDLNTARAYFLAUIEAUNTIUANYIRDUUANY (GPA) NUADAZLUL

SusU (Initial) LazdRIIAZLUUNMLINIG (Slope) WAy 0.310 tag -0.018 ANEINU LAz

'
1Y

WNIERANTEAU .05 ANENAUNUSILIINALLUUNITNAABUNINSANYILAIYNR

o

dydn

Juiugu (ONET) uazinsnidvazaussaudsuudnwnaulae (GPA) Wiy .432

Y aa

IedAuneaddnszavu .001 @usuaUszaunsdwasvaswlssinluaunisiaseasig

o

PUIT ALLUULSUAULANRAY AU 0.527 ANULUSUTIU WIAU 0.139 8RSINISNEAIUINTS

[y

fA1edy Windu 0.164 AMULUTUTINMNAY 0.006 netudAgynsatianseau .01

v 6 N v

ANENALNUSIZUINALLUUTUAULAZ DN TINUINTT WINAU -0.011 LazdtudAgyn19ana

[y

fiszeu 001



uni 5
a3U aAUTIHE wazdaiauauus

meiTendsiiiiingUsvasd 2 Usens Ussmsusniledinuannudustusveasauds
insaAsarausERUTsENAnvneuats (GPA) AXLLUNTNAAOUNINTANYILTA
%uﬁugm (ONET) LaTATLULIRA AT ALY 1 - 4 (GPAX1, GPAX2, GPAX3, GPAX4)
VRINFULYYEANANTLAZTIAUAIENS NRUINEIAIENTAVNIN Uagnguinemaniiag
welulad uayUszmsnaeaiofnwinaziannlumaiiifuusiduiussunsdasuilag
SEHEEIVOMATUNYENIN1SE8Y TiflfuUsTin (Covariate) ¢k insnindsazausesu
Treununeulats (GPA) LaYALULASIAREUNNSANY I ATULE I (ONET)
VOINFUUYWANANTLAZHIANAIENS NRUINEIAANTAVNIN haenguInemansiay
welulad Ussmnsildlumsidonded Wun Sanseiulsaaned ABudnuidnnsane 2555
wazdsansaneludnisAnel 2558 S1udu 6,859 AU ﬂa;uﬁaasiﬂaﬁlﬁuﬂﬁﬁwm%’jﬁﬁ
Fur DanseduySaans Asudnw Jn1sfnw 2555 uagdnsansAnululnnsfnu 2558
1171 800 Au TdnTensduuuuLsiy nsnwaiddnuaindeyanfiogd (Secondary
source) T9nruTIutoyannszULLINMINMIAN newmzLuazUsEanansAnw wagsuy

NN5189UNASRLULIR (RPS : Reporting Service System) 98380 10UNAABUNINAITANS

(%
o aad

WA (ame.) NFmTendeyadmiunsiTenlinsiiassvamaiifiugiu Usenaunie

4 du gud meufl 1 medenevidadanugwvessiulslaednsziiads dudsauy
1wy dUsEAvsnisnszany Anatitazaanales Jesigidiuuna 3 nauanuTiv e
NAUNLEEAERTLALEIALAIERS NGUINEIMERTauNIN Lagnduinemansuazmalulad
poufl 2 nraeutonnasdesiu noufl 3 MarmvaeuaduUsyavianduiusussiauys
AAlunsideves 3 nauauTin fo nguaywemaniuardinuamans nguineiemans
aunm uagnauingmansiazvelulad uaznoudl 4 mlnngidvinavesulsiduiug
funsidsunlassyezenveskadugrimensiiou tensvaeuanuaenndevestiing
futeyanzuuuadvaraufunsiinssilunalasnsussnummiivosiletisna
ms¥andedl 1-4 Ssvogvifunuanimenuduas uasusulanaliineuauaaanieu

Tanudunusiu



50

d3UNan15IY

INNANMTAATIENTOYS A1U15AATUNANTITY TMUNAIL TN UTEasn
Tnsutseanidu 2 neu fe newdl 1 MIRnwANuduiudvesiuys insawdsarausedu
Tseudnwinaulany (GPA) ﬂsLLuumimaaummiﬁﬂmLmea%uﬁugm (ONET) way
ATLUULIAELELTUTR 1 - 4 (GPAXT, GPAX2, GPAX3, GPAXA) YRINFUUYBOAIANTIAL
daumans nauinermansgunin wagnguinermansuazinelulad uazmeud 2 nsdnw
waiannlunafiffulsiiduiusfunsudsuuUasssazenvemadugrsnnanisiboy
fiflfaudssan (Covariate) Faflswaziduadsil

1. nsfnuanuduiusvesiiuls insnndsarausedudseuAnuneulats (GPA)
ﬂzLLuumiwmaawNmﬁﬁﬂmLmea%’juﬁug’m (ONET) LAATLLLAAYAzANTUTN 1 - 4
(GPAX1, GPAX2, GPAX3, GPAX4) veinguuyueansuasdinumans naquingans
U wazNgIIneIeansuaznalulag

[ YK

1.1 nauuywermaniiardenueans ianslaszviaduussansanduiu

Ao

N o [

syngmuUsdanalagiuiu 6 muds danuduiusedsitdedAynisadansgau .01

[ I

i 15 6 lngdvuiannuduiussening 307 - .985 lnggnilranuduiusiiniign loun

q

ATLUUIRRYaYaNTEAUUIIAT 91NN TIAASIN 3 (GPAX3) fuASIN 4 (GPAXA) diugidl
AAMuduTuSosTian laun AzluweisazanseAulIynyI93 1NN15IATIN 4 (GPAXA)

UATLUUHANITNAFDUNIINSAN BN IRTUAUGIU (ONET) Faflauduiusiuluseaus

2

1.2 nguinemansaunIn Han1snsenaduUseavsanduniussening

[y

fuUsdanaldidiuan 6 fuus danuduiudossdifoddymsadiffiseiu 01 S1uau 15 4
Tneflvunamnuduiussyning 514 - 993 lnegiidimeuduiusunniign leun azuuuiade
dzanszauUTe 93 Mnmsiandait 3 (GPAX3) fumdsit 4 (GPAX4) dau@jﬁﬁmmmé’mﬁué
touiign leun insmedvazansziuiseufnumeutats (GPA) AuaziuLHANTVAFDY

MINSANYIUIVIATUNUGIY (ONET) Feianuduiusiuluseauiiunans

Ly

1.3 nguinermansiasinalulad mansiaseienduyseansanduiug

a v

sysdulsdanalagiuiu 6 duls danuduiusessidedfgnisadanszau .01

[ I

i 15 6 Ingdvuiannuduiussendnge 408 - .992 lngenilranuduiusiiniign loun
ATLUUIRRYaYANTEAUUIAIAT 31NN TIAASIN 3 (GPAX3) fuATIN 4 (GPAXA) diugidl
AAuduTusiosiian laun insawisasanssaulisenfnwineutaty (GPA) Auasiuuage

dzauszAuUSQYeInT 3NNITIAATIN 1 (GPAX1) Fsdianudunusiuluszduiiunans



51

o

2. MsAnwaEiaLluwanifmudsndunusiunsilasunladssesed

o £ = Ao ] .
YDIHAFUGVIEINIINTLIBUNUAILUTTIN (Covariate)

1 o

21 Tusaldsiannnmssaeziuuedoasanilififulsm vengy
UYwEeNAnTazdIANMEanS NaLINEIMansaunIn waznguInemansiavinalulag
o 9 Ao v o X 2 v = A ooy
f9ns1aziuuiauIN sNLlduiaduanies lnevnlumaiinunauniuiuteya
WeUsedny

2.2 TuealiiauInsHanzkuREYETauNTfIWUTIIN VaINFUNYLAEnNT
LagdInLeans NauIneImansaunIn wasnguInemansiavinalulad

2.2.1 nguauyweAanswardiaNmans wudl luaanmuInsued

Qll aa % Ty =) A v ! v v Y a Y L3
ﬂzLLuuLaaaazammuammuﬂimﬂﬂm ﬂim&l@nLLUii?MﬁaﬂﬂaaﬂﬂUﬂJayjﬁL?NUi%‘i]ﬂ'H

Y

LHBNANTAUNFILUTIIN WU ANBVSHAVBIATLUUNITNAFDUNINNTANY IR ATUNUF 1Y

(ONET) Miflsionzuuutsudu (Initial) kagdnsIAzuuuiauing (Slope) windiu 0.004 way

[y

0.000 s uaIRU tazitvd1Agnsaianszau .001 AR BVENAYENNIARAYEYELTEU

fseu@nuineulany (GPA) fifirerzuuuisudu (nitial) wazdnsAzuuURRILINTT (SU ope)
WU 0.380 way -0.026 MUY wariitudfyvneadffiseiu .01 Aanduiudsening

%LmumimaaumqmiﬁﬂmLme“%’uﬁug’m (ONET) uaginsnindsazausziusisoufnu

[y

poulany (GPA) Wiy .396 AtdAgynIanad fiseeu 001 dwmsuaUszanumsiiwes
yaafuUsnluaunisiaseade wui azuuusuduilaeds wihtu 0.662 AuwlsUsIu

Wity 0.10 8rsINsiRuINTsHiAaay Wiriu 0.236 AuwUsUTIUMNAY 0.01 YnA

'
aaa [y 1

Hlpd Ay eadianszau 001 ATERAUNUGTENINAZLUUSUAULAZINTINAIUINT AU
10.006 wariliedfyvnsadAisesu 001

2.2.2 NRUANTINEIANERTHUAIN WU TeaimuIn1sYesnskuuREY

a a 1 ¥ % ¥ a % L4

avauvesldnszAuUTynnd nsaliidmulsnugenadeaiudeyalisuszdny Welaisan

A7)

1
=

U9 WU ANBYSHAVRIAZKUUNITNAFBUNNITAN Y IRTUNUGIW (ONET)

NUmAZLULENAU (Initial) LardnI1AzLUUNMWINIT (Slope) Wiy 0.004 wag 0.000

AIUAIAU LLazﬁﬂaé’ﬁmmqa“aﬁivﬂu 001 duA1dvSnaresnsaRaaraLsEeu

| o

fseufnwimeutans (GPA) fifldenzuundudu (nitial) wardnsAzuuuiaLINg (Slope)

L% 3 1

WINAU 0.266 kag -0.027 AUAU hazitedne mqaammum 001 ANANRFUNUTTZIRIN
AZKUUNITNAFBUNNNITANYIYIATUNEGIW (ONET) LazinsALAaraLsEauTsULAnY
d Y}

poulae (GPA) winiu 514 dvvdrAeyvisedanseau .001 dwmsuauszunaumsdwnes

yaainUsnluaunisiaseade wudn asuuusuduilaneds wihtu 0.545 Auulsusiu



52

-0.005 wagdlfodfaynaadanszaiu 001
223 nquavinercmansuazimalulad wudn leaimuInsvenzlu

ndgaranvesidnsyaudIaes nsdlidulsinaenndesiuteyaiBnlsedny Weniansan

Y

AMIWUTIIN WU AIBVBNATDIATLUUNITNAADUNINTANY IV ATUNUFIU (ONET)

d [

wmaﬂ LLumimu (Initial) WInAY 0.004 LLaumuamﬂmma“ ANSEAU .001 dIuA1dNENA

Ud

YIATLUUNTVAGBUYNINSAN LR INATUNLgIU (ONET) Aifldadnsazuuuianing

I a

(Slope) winfiu 0.000 laufitdudAneand d@rundndnareunsandvasaussulsauanw

ddl

meuUany (GPA) fifisarzuuuisudu (nitial) wagdnAzuuuiaLINTg (Slope) winfiu 0.310

waz -0.018 Mmua1Ay LazdiudA ‘Vl’NﬂﬂGWli”@‘U 05 ANEVNAURNUSIENINIAZLUUATS

[ 1
a v A

Wﬂﬁ@u%ﬁﬂﬂ’]iﬂﬂ‘iﬂﬁLL‘VN‘U’W]GU‘HW‘NG@"I‘N (ONET) LLauLﬂsﬂLaaaauammumamnmmuﬂma

[

(GPA) Wihifu 432 Sfedrdamnsanniisydu 001 dusuausyanumsimesyesiaulss

o

Tuaunslasead1a nuin AzuuuSuduilAtaae wihiu 0.527 anuuwdsusiu wihiu 0.139

v

gnsINsHUINISHARRY Wiy 0.164 ANULUTUTIUWNAY 0.006 NnAdiTadAgy

NADANTEAU .01 AANAUNUSTEMINIALLUUSUAULAZONTINAIUINIT WU -0.011 WAz

v o w [y

T fynnadffisesu 001

2AUS18NAN5IY

(%
[y

msefUTeNaluwITeiiiaus 2 UssinundnauingUszasd laun Usziiu
L3N A ANNALTUSYRIAILUT inARBarauTeRulseuAnwIneulaly AvLLLNISYIgDY
NNMSANIITIRATUNUFIY UasazkuuRbsasauduln 1 - 4 veanquuyveransuas

danuenans nquInemansaunIn wasnguInemansuavinalulad wazUseliundsy Ao

aa v

IﬂJLﬂEW] G]']LLU?VIﬂZJ‘W‘LJﬁﬂ‘Uﬂ’]5L‘UﬁEJULL‘UEN?"8‘“EJ’]’JSUaQNaﬁNQV]ﬁV]Nﬂ'ﬁL'EEJUVING]’JLLIJ'ﬁﬁ'JlI

(Covariate) lnefistvazideon fai

Q/ =

1. nNMSAnEIANNENNUSURIRILUS LﬂiﬂLQﬁEJﬂ‘“ﬁiﬁ pulsENANYInUUAY

AZUUUNISNAABUNINIAN IR ATUALE Y LazesuLuaAvAvaLtuTi 1 - 4 ves
nRuLLREAERSLALHIALAIERS NaUINeIManiaunI Lagnduinemaniuazmalulad
=) & A o a o &
NUIZAUNUINIBDAYIIE AU

s

insntdvazaulutulisenfnenaulans danuduiusnauiniuradugns

MIN135EUTIIANUSYaeS 3 3 nguan3nn wansliiiuig Bandlinadugnsnig



53

masuludusisesdnwnoutansgs Aednedugrsnamadsulussiugaudnuaaie
aonAdosiunansAnyIvesanns wihuil (2545) uazads1 Teanaininn (2549) finui
wansiFeundsluseiuiseAnwnoutatsvesindny Sanuduiusmauiniunadugns
yanmsieuvesiindnundudil 1 mdnansUSyned) venaint exuuunmagey
mansAnwuintuiuguiiifanudiiusmaninfunadugnsniinisSeuvesian
Useyaum3 s 3 naNEUTIN Wuieiu dssenndesiunanisdnumvends Tenaimun

(% v 6

(2549) AInudnAzuL ONET SAUduiusnIauInfuNadug nsmnienisiseuuesiidn

JEAUUTEYeS peelilud Ay eatifneiu .05 wasnan1AnyITeINiisnl NTaLaULLed

(2549) Fawudn wansiseuRivavaunaenvingnsisuuAnyIneuUaN WagkanISaeU

YY)
v A <

=2 ] a v 13 g v oo o <£ = %

manmsfneuvismATuugy Idussdusenauiildvinnenadugsmanisiseuls

2. manfduusiduiusiunisiuasunlaissysevoadugnsn19nsaeu
Mlfuds391 (Covariate) HUszinufihuneiuse Al

INHANTIAY WUTN BvSnavesimUsinianisazauseauliseufnwneudany
nilseAsuduvesnsuuunivavauvesidntuln 1 dligain (B fA1szning 0.291 - 0.335)
= < = ] =] v N [V = 1
Feoralumsglsauseudnlngiinslvrsuuuaivavausyauliseufnwinaulaigganiy
= [ ¥ [y =2 a [ = o o =
1A2598.0U d0nARBIfuNaNISANYIVBITIT Tonainun (2549) Favinisusuiieunswuu
wagavau o avkuuedsarauseaulssuAnyInouUaty ArkuuREYaYaLAUNGUA1SY

a b IS = | a gj ‘&/ A

N1558U3 1gdAZIUUAINUUUNARDUNNNTANY I IATUNUE U 138 AzluY ONET
Dunuuaeusay medsnguinisnevaussdedeuniels Grade response model (IRT-GRM)
WU AvluuRdsarauitaasdn laun Azkuundvarausyauiseufnwineulaewas

a i = vy vo v a1 e ] a
ATLUUIAAzALNNUNgLa1TENSSEUIN RS UNsUSUTBUTiANMn Az kAR DAL Y
lalgsumsusudisunnanviv wansdn TsaSeuveslidn/dndnwnidungusiedng
fimslirzuuneivarausziuliseufnwneulalsainininisesdu vslenadlewnain
nsivualviinsiirswuleisarausyauiseuatganldsulunisiansandadenyana
WhAnwluseAugaufny) Assssuunsasudndanyaraltdnu lulnmsdnsne
2542-2548 (Entrance) lnglyirnumtinsaeas 10 aufisssuumssvyanaiiidnyity
szaugauAnuluszuunans (Admissions) lagiinsihaziuuafgagaununguanse
NSSEUSINTINTsANTINaIY AnduminlutnisAnwn 2548uazUn1sAny) 2549
Sovaz 20 Fadunalmlsasoudvnliuiaglinziuunioasauguiiaonnadeaiuadn
nsAndenuAnaiAnwluanidugaudnuininudl Azuuueigavauveninseuilaaie

gelumny (uiin guum, 2548)



54

TNAVRINILUTALUUUNTNAADUNNNTAN YUY ATUN U NS DAL TUA

(%

YOIAZLUULRAAZANYITANTUTN 1 TA1921INe 0.327-0.517 79H019LU999 ALY
seautAnuasiulsszauavivdmasonadugmsnianisieulussaiudyginslussay
nAUANYIVIANASTY (11308 Fnggay, 2555) uenanil Mylnsgilagldnzuuns

ONET o1adilulaansaumeiazidentin nanfie viesedvnlilaldlunsdndenunaa

¥

dhdnwisie envlilalimnuddyriendlaaeuwiiuivindingniiuldidunaeiviedan

Aaa

nfdalidenuadaduidanguinemans eraliatnivnngudsaumans wasildn
naudsauenansoraliadndvnguiveneans Wusu deu nisldazuuusiu ONET
IMMaseidsensinliinnsuwildudidaiunans vlrldlasuansaunanuriase

v 2 = U a ¥ ! £ a LY a g v
danAaBRNNUNIIANYIDUNAN E;]J‘ULLﬂ'J (2548) WuN AZLLUED U INY B NZ ALY

a

Jukuuaeusay awnivereansgunin Iaziuuniednniwineadign sesw@anfe 39
AN Y 1T LAZIMIANAAIENT AINEIRU @1V 1INeIEERTazalulad

fazuuuadeINnwnegalign seseufe INnwdingy Jnademans uaziviEnd

'
=

MINEIAU ANIFIANAIARSLATANYINYBEAIERT TALULIRALTINNISINg¥ETan

(%
a

599891179 VNN INULALIVIAMAFIENS AIUAIAU LAZINNNANITIATIEVANEDANUT Y
Y
Y

&3

VBIATLUUNANITNAFBUNIINIANYILMIRIRTUNUFIY (ONET) V0eHEnumIneg1aeysm
WU NRUNYBIAMANTLALTIANAIENT AZLULIRGYEIEN A IYFUANYILALHARN Y

drivnliagiuuaietseian As INANAAIEAT dIUNGUINGIFNENTAVNINUALNEGN

A a =

emansuazmalulag Axuuwabyaan Ae Jvavinviuaznafny dndundazuuu

'
=l a o =

whetloslign fie Ivnwdingy Jzuinidanguuysemansuazdinuemans Iy

fza

MU Ingeaniniiaziuuatetos dwulidaneglunduinermansavnainiasngy

a ¢ = v a a4 P o c v

Inemansuavinelulad selaasiuurefinnduniwiudnuemanidey
dudninavessuwlsininmbsaranseiuliseufnyineulalsuazazuy

MINAFOUNNNSAN LAt unisepzuuiaunsiianduau uanadn Gannd

LYY

\nIARALaraNTEAUTTENANYINBUUABLALALILULNTNAROUN N TANYILASYF
TJUNugIUge iensimuaziuuRbvarauvestuln 1-4 niddnnilazuuuinsaniey

ArausraulsEUAN¥INOUUAELALATLUUNITNAADUNINNSANY W RTUN UG UTRE 191

Aa

'em]Lﬂm‘wawzﬁ%mmmmmmiagamadauawvl,é’%“uiéﬂﬂ’am%‘umqmﬂwﬁwmé’wﬁ’a YA

A A ¥

lufipunsgiesesulunisaeu dwanisliiazuuuilos (1DoUNS MAWASEY wazAME, 2552)

1aNNY UANTNILLNTARAYAY AN AU SUUANYINDUUANULALAZHLUUNITNAADUNY
v 4 ~

nMsfinwuwisATuiugugs Wuddanenuansanasdanufudilunsseueguds



55

UsenaunuranisseulutudisaudnwUn 6 danudunusniaulniuranisseuly

a ) A o A a a A v = a I3 = = ay
HR1INY1Y NANIAD ‘UﬂLifJu‘VlLﬁEJumLN@LGU']QJ']LiEJ‘Lﬂ,‘NlIWTJV]EJWaEJﬂQSNNaﬂ'ﬁLTEJu@@'JEJ

(Weanwal 8no59A, 2538) AU BNFINTISNAILITIBIURENINTENNLNTARRs Az aY

[ ) '
v A !

SAULTEUANYINBUUAELAZATILUUNISTNAFBUN NN SAN B IRTUAUE IR

YDLEAUBLUY

Foauauuzlunisimanisiveluldusslovu

1. mamsidenudn anuduiusvesuUsnsamdsarausyiusisendnw
poulaeiuATLLLRALAYaLTsiAnTuTT 1 veanduiyueransuardsauans ag/lu
seAulunNa1e wazndiinemaniaunn waznguineimansuazinalulad agluseiuunn
wazsfumuduiusmaeuin dau Fudsinsmeisavaussiuisennwneulans
Jauduesdusznouiivngan lumsianldlunsfinsaundadenyanadi@nwise
luszAuUTeyy19s uninerdeysna sely

2. amuduiusvessiudsarhuunIsnade U IMSANR s RTuNug IRy
I B = Y5y o YoanguNyweransLazdnumans sgluseauliunas
LarnauIneImansaunn waznguInermansuavwalulad sglusgivinn uaziu
puduTuSTIUIn el fuusinsawdsazaussiuiseudnunoulats Sudu
psAUsznouRmIza lunsiinldlunsinsandadenyanadn@nuseluseuIyan
#13 UM Inendeysn siely

3. PNWANITINY WU AUSINTARAYATENSEAULSEUANEInaUUa e dNSNa

'
1 I a

seAsudureInzLIURAsazaNvadEnTulR 1 liinn Frenadumelsadeudilg
inslinzuuuedsasanssiusisonnvneulaegsninfimsasidy Feiuluntsiansan
dadenyanatin@nu mnasiunsnndsarauseiuiseufnunoulatsinfiansan
Hunasilunisdaden Jdlimsiiarsanludadiuiiun enaviliAsanulslgfssuls
(%51 Tenaimiun, 2549) w39913vin1sUsuIBU (Equating) AYLUUIRAUEYALTYU
fseufnwneulatsvedlsauiousis q Wegluanafeaduieuihluuvanduazuuy
Werufuazuuuandndu ieliAnnnugissalunsdmdenyaraithdnude
4. fhuvsinsandvazansyiuisufnunouUasuaAL AL LU TNAZEUN

msﬁwfn,l,mﬁma%uﬁugm vosnguIywemaniuardeumant danuduiusiusedus

dunquInemansaunmLaznauIneranswasmalulag danuduiusiuseauliunans



56

At peAUsENoUARllaNdNTuSAulige Feenanarsunhvisassesrusenauunly

SufudmiunisivunesdusenevlunsaeuAndenuanain@nyiluuminerdeysnile

JoLEUBMUTAINSUN15I8ASIAD U
1. A5ANEIAZLUL ONET konseiwn winazlaansaumeainnuazidgnuinnii
) < % LY 1 % a I [ =
wazanunsandudeyatunmsdnaulainmsldasuuuaniviladuinasilunisfndenynana
WNANYIHD

[
[

2. Tunsvinideasadl

5

FlaFnwIRNIZALUINASITUAMUEINITONIIVING

e
DY =5

whitu fey nsAnwadisely SsenafnuAnwduushmaiuanmiasugia ey
Saussn Qindswesnseundd v uUIMuMsAnsERUTsEANKIBY WU Yua
159509 dsinveslsaou glinavestsaSeu iudu iileMunsuusiidssaienisisus
LLasﬁwmmsmammumagaazamaaﬁﬁmzﬁuﬂ%@@wﬁ

3. myideasaivhmslieneilagldnisiesesiwennguana dmunside
dsroluonafmualingunisinszhidussiuameAnends wldnmsiieszianadunis
Tasaadanguny LieiSsuifisusvtiang 4 uagldmsaumaseiuany/Anends silvaunsn
Anneiuazinuinsliivei 9 Weldunusilunisdndonyaraindnuseldetng

MAUNZAUNUAUL/ INYIAY



F189UFFUNNTHEUY

57

LAV TASINTITUVUIMSIUISY (NRMS 13 %an) HU 095/2560 Seuaunavii 11/2560

v v

Tasen1s3dguszaneuyszanaiiunglaanntuaanyuszuia (suuszanausuay)

Us3eanTU9UUsEUI W.A. 2560 UIMNEIRBYTN

FoIATINTT ATAATIZAAMUSRAUNUSAUNTSIUABULUASTZEZE1 VD INARNGND

Men1sseu agldlumalaanmuinisg

a o o/

vorianthlAsansITeRTUNL  W9EI93aN LA

1
1 Q)

789U TUYIAIATUN 10 W¥IEU W.A. 2560 D9IUN 31 AUIAN W.A. 2561

szaeniun1s 1 U 0 heu AILAIUN 10 LUWIBU W.A. 2560
s185u

o =) ql Yo

UIURUNLASU

a1 (50%)
0f 2 (40%)
0% 3 (10%)

25,000 UM WioYudi 16 Famau w.6. 2560
20,000 UM EiaYudi 21 NUATNUS W.A. 2561
5000 U BiaTufl 28 flunau w.a. 2561

EREL 50,000 un

518318
318013 suUszanauiieald | sudszanaildess | shuauduasvae/iu
1. AMBULNY 5,000 5,000 -
2. A9 - - -
3. A7EN 10,000 10,000 -
4. anldann 35,000 35,000 -
5. AAgA00 - - -
6. Anld3edu 9 - - -
394 50,000 50,000 0
oo Osn emad )

asuNiantnlAsINISIRBRTUY



58

UIFTUIUNTIY

s wiludl (2545). AaIumsUdINeINTAlVEIHAN TS UIARY UazAULLTOUANEDNIT)
AnwluumIneagasyaiuasuns. Imendnusnwmansumyaudin a1v
nsianaLayidensAinw. aninerduawwaiuasuns menundaand.

fszyueSmsuAuisUszmalne (mUe.). (u.U.4). Yuiidudeya 31 manas w.a. 2560,
WHelAan http://ga.buu.ac.th/text/edu2558/EdPEXCriteria58-61.pdf

Unyan e, (2551). ﬁ@é’s/ﬁozmmﬁgﬁ “w?wam’amaﬁ/qw§w7mm?s/wmﬁ’nﬁnwz/?zyzym?
UM INGIFAIVAIUATUNT TN nvnUnmril. InerdinusAnumansumdaudio
A1 MIBINTINHAKALIILNITANYT UNNINYIFBAIVAIUATUNS.

udlnd nyauauile. (2549). msvieradugnnnsSuYesdangnainsal
w7 Inenst umsemdenyeseaitiinenlussuuna1inssudanindnm,
Weninusazaansudadin a19139unsAnw. PaInIalunInede.

21391 Temafmun. (2549). MsigUigunIunFIuTaiuIeYeseIRUsenauRnaTsilasy
MsUsUTTURuLaAEaEaLaY 09A YT R U TTagYeIN TS UYARALT AN
lusgavanuinyluszuunan. Inelinusasmansumiudin avinisinuas
Usgiiunan1sAnen. aansaiuiIngnse.

Wednual Sa35a3d. 2538, UadeiidemansemusionisiSeuvesindnuinud 7 1 Tu
UNNINYRYVRIIF. 279775998ALImI7. 3(8), 38 — 55.

3N gAY, (2555). NI15ANYIAIIUATUTININIEYBIALUULEIAUTENOY GAT PAT O-NET
uaz GPAX Tunssuyema 1hanwlusedvanudny). Inelinusasemans
WU 8197395 InkasUTEEIURANTSANY. AMYATAIERS JUNaINTa]
UNINYAY.

a1NANBSNNSURLIUSEWALNY. (2560). i’uﬁé’u%’aga 20 SuAN W.A. 2560, [W1D9bAA1N
http://tcas.cupt.net/about.php

gnuna SaAled, aunla 3WnsIsaN, war Svllna AglaynyTand. (2552). g0FAATIZIAIMTU
N1539ENNAIPUMITNTHAL N ANTIUAIANT AnATANITITIUTUNTU LISREL.

NIIVN: LATQYALUAINITAUA.



59

[y

ufinn guI. (2508). MSIFHULTUAINA TV IEVOIHATIGNTN N T T UTEAY
gamiinvautladeiluinetestumniiyan Ineldnzuunadoasaussiy
dseudnyImeutaIeildsunas Wlgsunisusuiieusdunass. Inerfinug
AsmaEnsIUdn a1vinsianaryssiunanising. Pnansaluvivede.

Beuns wAWASE, A3FNA 01939, Asn Juniduns. (2552). ﬁ@ﬁ’wz“fdﬁ7m&gﬁw"777/’fﬁzwu
msnaaey O-NET veaniseususzaudnulii 6 uassusisendnuii 6 1.
g0 UUNAABUNISNITANYILASIIR (BIANITUMYL).

80013 Faavun wazaStya vuduen. (2558). N73ANEIMIINALIE I NaNITIS e
witlussAususissnwmneuaeiuradignsy R Seuresindnywe v
mans FuTi 1 uminendeasiu. naUssgivins aanauaaTugaLAnw
onTuwiIUsTIAlVe Uszanl 2558. 28 nsngiAu 2558. 423-430.

80013 AU, (2557). M5FnwIm NS se TR uRsIRR s v T TE N
luseududlsouinwmeutare nansseunaslusssusulsesinwmeuale
Auradignsnennseuvesinfnyundvmansuminendeagiy. nsUsze
JmsseduTd Inenmansuasmaluladsewinsaandy add 2. 21 flune
2557. 17-22.

Evans, J. D. (1996). Straightforward statistics for the behavioral sciences. CA:
Brooks/Cole.

McClelland, D. C. (1969). Motivating economic achievement. New York: The Free
Press.

Terry , E. D., Susan, C. D., & Lisa, A. S. (1999). An introduction to latent variable

growth curve modeling. New jersey: Lawrence Erlbaum Associates.



	Title
	Abstract
	Acknowledgment
	Content
	Chapter1
	Chapter2
	Chapter3
	Chapter4
	Chapter5
	Reference

