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Research and Instruction Development in Higher Education’

Vicharn Panich

ABSTRACT

The purpose of this paper is to explain and propose concepts and
guidelines for developing research and instruction in higher education. It
reveals the role of research in learning and instruction development.
Significant guidelines and recommendations for research management and

the integration of research and instruction leading to academic excellency
and country development are proposed as well.

* Transcription of the lecture in the seminar of Senior Executive Development Programme, Khon Kan University

on November 20, 2001.
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Designing Evaluation in Accordance with Nature of the Project

Somwung Pitiyanuwat

ABSTRACT

The objective of this paper is to explain how to design evaluation in
accordance with nature of the project. It comprises two parts: meaning and nature
of the project and meaning of evaluation and designing of the project evaluation.
The three evaluation approaches and four steps of designing project evaluation
in accordance with the nature of the project are highlighted.
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A Comparision of Efficiency of Latent Growth Curve,
Multilevel and Quasi-Simplex Models in Measuring Univariate
and Multivariate Longitudinal Change*

Somtawin Wijitwanna

ABSTRACT

This research had two purposes. The first purpose was to compare
the efficiency of latent growth curve models, multilevel models and quasi-
simplex models in univariate longitudinal change. The second purpose was to compare
the efficiency of latent growth curve models, multilevel models and quasi-
simplex models in multivariate longitudinal change. The new quasi-simplex with
latent growth models developed in this research in order to explain the
latent intercept and slope parameters. The model fit indices were Chi-square,
GFI, CFI, Root Mean Squared Residual (RMR) and Root Mean Squared Error of
Approximation (RMSEA). The longitudinal 5 wave data (3 weeks per wave) collected
from the population of 469 Mathayom Suksa 2 students in Samutsongkram Province
in the 1998 academic year, The research instruments were the five Paralleled
Mathematics Tests, each test consisting 2 traits Calculation and Problem Solving,
the main processes of developing tests were constructing item-specification and
equating some empirical nonparallel tests. The multilevel models employ HLM software,
the latent growth curve models and quasi-simplex models employ covariance
structure EQS software.

Results indicated that the latent growth curve models was the best
efficiency in univariate and multivariate longitudinal change, The new quasi-simplex
with latent growth models was the second efficiency and the last was the
multilevel model.

* Doctoral dissertation of Department of Educational Research, Chulalongkom University under

the advice of Assoc. Prof. Sirichai Kanjanawasee, Ph.D. and Assist. Prof. Suchada Bowarnkitiwong, Ph.D.
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var(C,)= 6.106 var(C,)=1.028

var(€) 4.539 8.177 9.293 11.046 0.452
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windwed 1. lusanyszéu 2. TaaalAoimuanis v 3. Tuaafedumand —Wamanns
UNCENTERED GCL-401 GCL-EQ QCL-M3 QCL-EQ
B 0 0 0 0 0
B2 1 1 1 1 1
B13 2 2.225 (13.8) 2 3.631 (4.1) 2
B4 3 3.744 (12.3) 3 6.551 (4.8) 3
B1s 4 5.226 (11.8) 4 2.459 (4.2) 4
VAR(E1) 7.320 (27.6) 4.539 (7.1) 7.00 (26.5) 5.696 0.826 (1.5)
VAR(E2) 7.320 (27.6) 8.177 (13.5) 7.00 (26.5) 2.773 0.826 (1.5)
VAR(E3) 7.320 (27.6) 9.121 (14.1) 7.001 (26.5) 1.459 0.826 (1.5)
VAR(E4) 7.320 (27.6) 11.046 (11.9) 7.001 (26.5) 4.092 0.826 (1.5)
VAR(Es5) 7.320 (27.6) 0.452 (0.3) 7.001 (26.5) 8.627 0.826 (1.5)
7.819
Mean (INTC) 7.430 (42.2) 9.406 (63.0) 9.114 (61.6)  9.407(63.1) 9.333 (60.9)
Mean (SLPC) 1.810 (25.9) 1.555 (10.2) 2.047 (29.6) -1.414 (-6.6) -0.484 (~1.2)
VAR(INTC) 6.352 (82.0) 6.106 (8.8) 6.037 (8.8)  4.657 (7.4) 4.168 (5.7)
VAR(SLPC) 1.526 (141.2) 1.028 (5.0) 1.539 (9.3)  0.310(4.2) 0.231 (1.9)
COR(INTC,SLPC) -0.419 -0.075 -0.011 -0.900 -0.458
MODEL FIT INDEX
R* 0.625
X (df) 313.136 (18) 3.006 (4) 149.043 (14)  7.989 (7) 51.357 (10)
X sdf 17.396 0.7515 10.646 1141 5.271
P .001 0.5568 0.001 0.0920 0.001
CFHFI 0.751 1.000 0.886 0.997 0.965
GFI 0.860 0.998 0.897 0.994 0.958
RMR 3.991 0.433 2.372 0.456 1.544
RMSEA 0.187 0.0 0.144 0.046 0.094

Wlaanysziu (1), feyasuauluiumyszanuanldsunsy HLM daufn MODEL FIT INDEX
1danllsunsu EQS (2). madidnaaautudAtyias VAR(INTC) uar VAR(SLPC) anlisunsn HLM
{luplA-aumaf 10usilAn Mean (INTC) uaz Mean (SLPC) i{luadd ¢

48



& annin RNTITTNN @

<l . al | v '
fa919 2 n’\‘l‘I.LFJ“EJUW]f_I'LITNLﬂﬂﬂ’]‘i")ﬂﬂ’]i‘l.].]ﬂEIuLLﬂﬂ\lﬁ‘xﬂ::ﬂ’l']Ll.UULlNule‘l'ﬁlﬂu[o‘]Nﬁ‘;‘:M’ﬂQ 3

o
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lLuma afasulnmns Auanruznsudlandly dmatinaand SsanAnmil
2 FINNITIA 5 ATITINITIARIINU

windimed 1. lumanysziy 2lumaldaimunns 4 s lumafedunwand-waunns
UNCENTERED SLG-1 SLG-EQ SLQ-M1 SLQ-EQ
B 0 0 0 0 0
B2 1 1 1 1 1
Bis 2 2.446 (7.7) 2 1738 (7.5)  1.952 (8.7)
Bu 3 1.850 (6.2) 3 0.198 (0.4) 0.742 (4.7)
B1s 4 2.030 (4.5) 4 0.905 (4.3)  1.179 (7.6)
B2 ) 0 0 0 0
B22 1 1 1 1 1
B23 4 1.768 (5.6) 4 1.390 (8.1)  1.559 (9.2)
B24 9 3.869 (8.1) 9 1.516 (2.6) 1.450 (5.8)
st 16 5.591 (7.2) 16 1.444 (4.2) 1.577 (9.7)
Mean (INTS) 7.096 (27.8) 6.863 (55.3) 6.902 (55.4) 6.887 (54.8)  6.880 (54.8)
Mean (SLP-LI) -0.396 (-2.0) -0.190 (-1.0) 0.179 (1.4)  2.947 (1.0) 3.119 (16.0)
Mean (SLP-QD) 0.245 (7.5) 0.806 (5.3) 0.215 (6.9) ~-6.688 (-2.2)  -6.837 (0)
VAR(INTS)  7.296 (607.7)  4.000 (11.2) 3.181 (6.7) 0.699 * 1.031 (5.0)
VAR(SLP-LI) 3.521 (584.6) 1.961 (8.8) 1.933 (3.8) 4.220 * 4.512 (1.7)
VAR(SLP-QD) o0.109 (604.6) 0.653 (6.1) 0.125 (4.2) 3.497 * 1.204 (0.4)
COR(INTS,SLP-LI) -0.816 -0.433 -0.435 -0.601 -0.410
COR(INTS,SLP-QD) 0.706 . 0.058 0.311 -0.322 -0.093
COR(SLP-LLSLP-QD) -0.922 -0.654 -0.840 -0.970 -1.036
MODEL FIT INDEX
R’ 0.489
% (df) 237.589 (16) 2.058 (3) 82.298 (11) 2.107 (1) 4.134 ()
X sdf 14.849 0.686 7.482 2.107 4.134
P 0.001 0.5605 0.001 0.1465 0.001
CFI 0.499 1.000 0.839 0.997 0.993
GHI 0.891 0.999 0.947 0.998 0.997
RMR 2.004 0.135 : 0.925 0.115 0.139
RMSEA 0.172 0.0 0.118 0.049 0.013

Wlumanyszau (1) daysdaewluiluAnlsssnnainldsunsy HLM A1 MODEL FIT INDEX l#ann
{usunsn EQS (2). matdnnasinindAnysas VAR(INTC) uar VAR(SLPC) anlusunss HLM iu
AnlA-auAnd 1nusfidn Mean (INTC) uaz Mean (SLPC) flunnsvaaay ¢
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X° (42 n=469) = 98.035 P = 0.001 RMR = 0.870 RMSEA = 0.053
CFI = 0.972 GFI= 0.962

-t ' a v - ol e o .~
A 2 uanslszaauAwmfiiraiineal AaWmuImsidaaudsues  afiadaudswy
seviamsAnmuanazmsutlangtfoyun (Iuea CLSL-G41) Atadinaans
“: - d - .‘f‘ ] 1] -
FUNFENANELN 2 AINNTIR 5 ATITAIRIANNAY
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MODEL FIT  lunawyszeu TR TR UINAT Tupafedumand-wmunnns
INDEX (UNCENTERED) CLSL-G1 GCLSL-EQ  CLSL-Q31 QCLSL-EQ
X2 (df) 510.990 (56) 98.035 (42) 306.728 (54) 116.977 (35) 1629.0 (35)
X sdf 9.125 2.334 5.680 3.341 20.253
P 0.001 0.001 0.001 0.001 0.001
CFI 0.7663 0.972 0.873 0.959 0.198
GFI .0.874 0.962 0.888 0.953 0.747
RMR 2.623 0.870 1.688 0.859 47.908
RMSEA 0.135 0.053 0.100 0.071 0.312
n1sanusuea

PY a ol a -~ =i
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a o = = a o o i
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afisfoudsiden  AudanwuznsAsrmuine wudl BuaalAswmumsuitlssannimany
A - 1] 5| - gl -~ r
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80AARBINLINUAAEYDY Willett and Sayer (1994) #wudn TaimalAamuinnsud
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(heterogeneity & autocorrelated) Nusr@ngnmninlumailszanumanuulssiuses
o - 1 | a ] . a e
anwpaaRaulumrinataiudasratnufius (heterogeneity) uazlumafirmunaaiy

d & ] & . e P 5
wdrlruravanuaaiarda ulumMsInainnu (homogeneity) ﬁﬂ?:ﬂwﬁmwmqm uanann
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TanalAavmun s fidssanumimineessarmmunmsluasuuumsdausasasadudass
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a ' ° o -~ a e -
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o e &
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(Multivariate model) (HuluIARMIOBLNEANNANAUSTEWINIARININNTIEY 2 AUANKOLY
5 [ =5 3/ - A A | al < I o e [ ar
wunaudAyae  aadlalueamudsiaoaiiduluaafiiisanadss@nsnmidusaunu
.- L o -~ < o v
ARuNsredRazAuanye  inmdlueamaudsineaiulainadaulu (nested) s
& A 1 ) -y ) -~ - - e
Aaudswy  TdwmasansiiamziAaudniusiuauansussadlanasulswy  Tuaa

53



- a o ey o - o -
& manfFfeudieulssaninweasluaalpaimunisidaudsushlnnanyszay uazlumaisdunand &
-~ - - e < -
lumrianmnifguudasrseenriamudnauauaziuyswy

o A ' . . o Y. .
muﬂ?wuaqz‘i‘nﬂﬁﬂm’\ Associative models wioisunangain Trait-confluence models
. o a [ a o < -

(Stoolmiller, 1994) iHaRINUANTAATIERTIARIAININUINATY  alasauLsAgAdl

a a d o -~ o a4 a t4 . [
Usravinmwgegailadiauiulananyssiu uwaslumanodumand v Melupnansuzms
AnAuany Aa Taea GCL-401 uazAuanwrmauilandilymase luea SLG-1 At
d LJ J 5‘: Bl ] .~ 1 -~ - -~
Warhuanldaniuaaigendiassiianiusznin 2 anansudlulunseiasudsmy

A o -~ Aol - Bl
panlaaNTAalAINWINITY AaudswyAe Tuiea CLSL-Ga1 Asdaasiitsy@nsniwgs
! E v ) a a a o o A4 @ e ada " ]
ninaaadu ] winluaaasidsr@ninnluunesail dadlusaiinfianuliliiismenem
wvindannudsysausaneedngusiaatng

aatsuasuslunisdiaa’isaluly

o e .‘—’ J b v - ddv =t o o
1. HAANNNTIALATIENLIN  TAalAIWmRINI TR AL Tl uﬂimwﬁquqqm
- A - Ty J d 1
Tunsdaniaudasuudas  msdassvmaslumatinsasauuuuununsidasundaineu
v oo a v e - | a CY o
danuainisiemsisasiunatife  Usenisusniiiasanniiunisiiasis A s lasannis
1Agaa51e (SEM) ynlimsudseansninlunmsumaluing  aunsonseaaaunmuinng
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Minimum Workload of Academic Staffs
in Higher Education Institutions

Aurasa Pavavimol, et al.*

ABSTRACT

The objective of this study was to find out minimum workload of academic staffs
in higher education institutions, especially workload in monitoring academic progress
and formulating body of knowledge. It is expected that the outcome would benefit
the formulation of future guideline of the performance appraisal and merit pay scale
system. The study was carried out by collecting the data from public universities,
compiling with the conclusion from brain storm conferences of the expert resource
persons in various disciplinary. The finding showed that those workloads can not be
formulated in only one standard but varying from each science and disciplinary being
grouped as following :

1. Physical Science

2. Biological Science

3. Technological Science

4. Health Science

5. Social Science and Humanities

In addition, the finding also showed that the quantity, complexity and quality
workloads will be developped according to the higher levels of academic position.

* Arunee Muangnoichareon, Aurasa Pavavimol, and Luksamon Smansin
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The Principles of Multilevel Path Analysis, Multilevel Factor
Analysis, and Multilevel Latent Variable Growth Curve Model:
Muthen - Based Approach

Sungworn Ngudgratoke

ABSTRACT

In social and behavioral science research, researchers are frequently interested
in studying the data with hierarchical or nested structure. When these data are analyzed
by such conventional statistics as multiple regression, factor analysis, or even latent
variable growth curve model, the assumption of independence of observations
would be violated. This leads to lower standard error, thereby increasing the probability
to reject null hypothesis and ultimately causing misconstrued research conclusions.
Muthen deliberately developed multilevel structural equation modeling in order to
exterminate these statistical shortcomings. This exquisite technique has been generally
believed that it is an extension of conventional structural equation model that can be
substantially applied to formulate a manifold of advanced structural equation modeling
such as multilevel path analysis, multilevel factor analysis, and multilevel latent
variable growth curve model.

In this article, Muthen - based methodology of multilevel analysis was
delineated in general concepts but fully covered conceptual contents of his notions.
In the last section, the method of preparing variance - covariance matrices was illustrated
by using SOURCEBW program developed by Muthen so as to calculate within
and between variance - covariance matrix, common group size, and intraclass
correlations to be used as data input for analyzing multilevel structural equation
modeling through LISREL or EQS.
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dmminiviiumniigeresnuaumingfiateian  (C) wasanuuldsunsuasihsowls
: aKl a < v o ¢ - -~ dyvac o
wantllAiamzimanuduiustesiudsluscaunnnianinigasuiuua - (model
. goe . 4 & e &~ d 1 J -4 o - -
specification) TANNENRUTIBFaLLsInaaTalianadlupudniusiGamn A
duiusmnliaansdirssiasddssney  wieanudniusmuluiaalAsiaunnisfily
' 3 < o & a 4
AEuArarAasAnuazyinAand e luma R ug IS IATIIAENLLL 814
RS & [ &
azvibmdnlanisysyynaldlunanaanslidaauing

Muthen (1994) iauetunaulumsinmzidayaradunanyssaudminllsunss
vy wy 04 & < o a ¢ P
Tuinaaunslaneainly 4 funeau duneuil 1 - 3 lumsrmsiiienssastluidesiu
\ & < a o o & ' o &
douduAaun 4 Aa MalMsinysEALRdaINIAnm MuaziBuntedunausig | Jal

3 AJ - ¢ (3 . ] .~ v
Tumaun 1 nmsaemsuasrlsenaudtiudulaaldluinalariaiieanuudsdsou

79479 (Conventional Confirmatory Factor Analysis of the Total Covariance Structure)

z d L L 24 U ) . .
TUADUN 2 nrdszinuAmAMNENLUTIENINaMUGe (Estimation of Between -
Level Variation or ICC) latimsaiasneanudnnusnialudy (intraclass correlation)
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® VANMITNATIZBNENMTIGUNGULLNYIZAL NIIATISHOALISENOLULIUNYTZAL @
UBENIINATIA AR AR LLINYsEAY: 35017999 Muthen

o a (S 3 < o ! ] <l =l o Ls -~ <4 '
WaRasandndaudssng g fanuduulsssndnanissifitananasiamsinyrsauvield

1 .- ar ": -~ 1 ) d - -~
TnaAnananiusmalutuaswnaaudsassiAsnningud Aananzaniasinssinyseiu

& P ' o~ ! . .
TURDUN 3 n']?ﬂ?:u'\mﬂq‘[ﬂT\iﬂquﬂquNullﬂ?nqﬂ.IUMUQﬂ (Estimation of the

Within - Level Covariance Structure)

EA - ' -~ ] 1 . .

Turaun 4 mrdszanumilasainanuiuudsseninaming (Estimation of the
Between - Level Covariance Structure) 1Ennsaiassinvssiusaedgwinan (multiple
group) {lumaihlamaszauaamauacliuimasziuavaandmasionmiiulunany

[ a e = x| o~ o [ Yy Yy e
seau leaidulsudhfamilusiodasinaasziuaanmawasunmadnsoniu nesanlung
a v & 4 v o o A - o
Hiuluasnyss AUTURaANEN ANNENRLF 1B TTTE AL NMALAE TERLNUNANT DN 7]
nululeaion ldfawenfiameoidy 2 ausresuuiauiumsinszsinyssiufag
Tdsunsuidaueaidy

& & & g Y & a L3 o L s

TUABUYN 4 'numauu@:'l'nmﬁumﬂn’mtﬂmxumﬂﬂ?:nfauuﬂﬂuLma‘[mwmmm?
| ] 1 ) = a  a a . & a2
Lﬂﬂﬁ')u‘lﬂfy ﬂ"JuTNLﬂﬂﬂ"li”]l.ﬂi"]ZﬁﬂﬂﬁWﬂL‘Nﬂ’]LMV}I.LUUWHT:WUWN’QSLﬁuﬂ'ﬂum'ﬂu 2, 3
WaT 4

FEnnihluinaiaainguundiamsiianiufoedinisiirssinyngn  (multiple
b4 < o o v 1 - ¢ o
group) AavdsumAlilUsunsnlinasnnsiansialssinuAamiines mil

] [ < ¢ o o~ 1 '
1. nguusniflunisitassianuduulsasdaudslulaiinaseudnangn  (between
group) lasvalamailunssanluinassuinanguuasmalunguuingdauiy  nmsyszunom
= k4 a & ' ' '
winfimasiuluesalduvidndanaullsou-anuwlssousanssuinangn  (between
. . . o ' -~ "« | - -
group variance covariance matrix) lagHauIunintsatwnaldiiameiiniy G-1 1ile
G AB AUIUNGH (group) 1BIMUNHANAEN

Voo a ' ' oL s

2. nquiiaaeIMsdir Aanguluaamelungy (within group model) 14
v g -~ P ] ' ) v a <
dayavasiaulirsauqania  iRedsznnuAminfiweslulanae  Ingldrindaan
wssau-ponnudslsusonnialungn (within group variance covariance matrix) &
° ' - ' aﬁluq € 1 e Pr| ° a < a '
uUMnAatNALEaATIEY WL N-G 118 N WnuauauainBnyiavan nsaiasei

g o P o o~ < o . M va
'luTNLmﬂutﬂummnmmfmNuuﬂﬂmmfmﬂ?m:mmamﬂ {micro level) TaglulananToun
a a -~ o s & o~ 1
avinareRwlsTsAuIMA  (macro level) laaaludulliniieunuluinstiasueinis
- U i ] J o ar 1 ] t‘; - x Y
Arszilungidi 1 usilunguilasfnmawsioulsssiumelunguiinuu fuiuademe
Tnarnuuald fautlsssiuammailusaudsgrymie (missing) Inamvualimaulmnasues
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\ e <l | o S v -~ e .
nquuummﬂmﬂuquﬂ (Joreskog uar Sorbom, 1989) UBNIINULNABILNAY (constrain)
winfwaimnalilassiliviniusmnmfirefssaingalunamelunguraddunaszudng
nax (between model) fint

- - - . - [
NILATUUANINGAMULUIUIIU - ANuLUTUTIudInaldasisviluiaasunig
Tassadnawnasdu

al 1 v 1 = s - v v
anfinamnlunausudl nsdiassinyseausaslilsunsilumaanmslasainay
[ % v a o \ o a P & a a ¢
sadldiunindAnnulslsu - AnuwlsdsausaunmiellannnisAipssiuuusuRn wvsnd
t d . 4 o J .’: - Y «

ANMNLYTUTIU - ANLUTUTAUTINTIRSADARTENTUNY AR (NVITndANLUTUTIU - AN
wilsdsausannielungueasmiatsaeting (sample pooled within variance - covariance
. P i = ] ]
matrix, Spw) e ldUsenuAn Ew wasINvIINgANLU LT U-ANuL T uTaNTEMINg
' [} -~ 1} . . .« A
NANIBIVUILAIBEN (sample between group variance - covariance matrix, SB) Waeld
1 ) 3 J G { L
Uszuiuan Zw + CZB wnIndneaastimsanlaannllsunsy SOURCEBW fivmunlae

Jﬂ d -~ 1 & - o) -
Muthen Tulsunsaiidfulysunsuin Muthen WaUNNNALATLWLIAANITAATIEUNYTEAY
uananlmiaayiindanuulslsau - Avmsdsausanuan Tsunsy SOURCEBW
fRaAUIIANANANNUE ety (intraclass correlation) UBIAMUTUARZAY TUNAMUNE
ANBtNTIN (common group size) usmNViINdanANWusuafowlsszAuMtlunguuas
sdnangulinag

P -l > o [ 3 - . -
n1aladlusunsu SOURCEBW iaiadnazayasmiuniadiasvinveeu

1 A A 9 ] ey
neunagldlilsuns SOURCEBW ausnmiyvidndanaulslsan - anauds
Uruinresinuds suiludeasFundaysotllsunsy SPSS newadndunauiiume
1 -4 1 dd o o 1 ; -~ ] )
nqulnpFesannnguifidannuandnmulungumgaligaga fathagu masdundays
A -~ e e J By -~
Walianziluaal AT UIMIRadNgnENINMIG A mnmsinge Tnseenuuunaifiu
fayaannislimissiatinaFuumAninmaingruioimsaoumiuiuin 5 A%
. . -~ a g ' -~ ' ° < o A
(time1 - times) unFeundumiasdnatfidiuau 512 A a1n 8 TsaFou TaGouns s
<t g < e ~ o a o ' - [l Voo e <2 v < v
InFauiazisunuinFounidlumisesaatliviniu - [efeaFasdeyanisnauaes
o~ « [} < 1 o & o 1 -~ [l aaal <l o o v
unFauudazlinFaulminuamauausuniomatn laeldainndoumdsfaelisungy
- ) J L4 <l - a:' o “/ . =
SPSS ludatinail dayanirapureainFuuiuintilulasiie Je totalgrw.sav MAsHLER
o &
Al
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get file=“a\totalgrw.sav”.
aggregate outfile=“a\bw.agg”
/break=school
/size=nu(school).
get file="a\bw.agg”.

. sort cases by size school.
freq vars=size.
save outfile=“aNbw.agg”.
match files
/file=“a\totalgrw.sav”
/table=“a\bw.agg”
/by=school.
sort cases by size school.
freq vars=size.
write formats
time) time2 time3 time4 time5
(fs.2).
write outfile=“a\bw.dat” records=1
/time1 time?2 time3 time4 times .

execute.

O A ot

o ey v ° & P o« 9 Aa .~ a v o

HaANSALAANAGAIEsUINTE  aziinsdngduuudayaFeamnsioulsngidy
v | (84 [ - . . . . . >
mmn’mﬂu‘lwmm;l‘a'lnu Aalifauls time1 time2 time3 timed WAY time5 AINAAU 1At
~ & Vv P d o o v ] ~ < - ° 1 &
uuwnwa:ga‘lu‘lwlam bw.dat TauNnMuAasAulsInAian 2 Funde uanani

- 1 d A d [} L [} 1
{sunsn SPSS fRTIENUANNITUANKAIATND (M1399 1) 199 UUMURBARatl LR
< v ' - Ao v a P [ ° P

(5a5ausmedn SnFouniinGouiseummainge 2 AU AU 1 1Sau 24 A
° - ° o a v n‘n‘\lvar ° [
AU 1 1FEU war 247 AU A uau 1 18Feu wWusu nsuanuasaanudnlailasin Ul

Feumadlulilsunsy SOURCEBW
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- <
A19787 1 NITUANLRIANNDANLUTUNTN SPSS

Size Frequency Percent Valid Percent ~ Cumulative Percent
2 1 12.5 12.5 12.5
24 1 12.5 12.5 25
30 1 12.5 12.5 37.5
a6 1 12.5 12.5 50
49 1 12.5 12.5 62.5
53 1 12.5 12.5 75
61 1 12.5 12.5 87.5
247 1 12.5 12.5 100
Total 8 100

nadngRiinIAnGeerntesiuls NG bw.dat feei (hsnueaduiidiies
16 AU AN 512 AU)
1000  19.00  20.00  30.00  33.00
11.00  23.00  36.00  39.00  40.00
31.00  32.00  40.00  44.00  44.00
23.00  33.00  37.00  40.00  45.00
38.00  38.00  40.00  40.00  41.00
47.00  45.00  47.00  48.00  49.00
32.00  39.00  40.00  41.00  41.00
40.00  42.00  42.00  44.00  44.00
18.00  25.00  36.00  38.00  44.00
15.00  16.00  16.00  16.00  30.00
28.00  40.00  40.00  41.00  44.00
10.00  17.00  18.00  23.00  24.00
43.00  45.00  45.00  47.00  48.00
16.00  33.00  38.00  38.00  40.00
38.00  39.00  40.00  42.00  42.00
9.00 39.00  40.00  40.00  44.00
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UASNIUATIZTAR IAIIRILNITULLINY sEAL: F5n17Y89 Muthen
-t - o o
aanadiauaderanlusunsy SOURCEBW

mm‘nm‘iﬂﬂmm SOURCEBW azidaululdsunsy Q-EDIT ‘lmﬂmumana dat
madaumadiiann ¢ ussvin fnuuuinldeasdunsil

Q P G D Ntot

N

Ig

Iscalb Iscalw Isclrb
Iunit

Fortran Input Format

A4 J
UIINAN 1
=4 ° -~ -
Q A A uumIlITEALNUNIA
= o - -
P A2 [{wausiwlsreausania
< ° J
G AD AUUNRN
- ° ) et ' -~ . L. .
D A2 *unguniauInlANRAIaNY (distinct group size)
Ntot A9 AIUIUNUILFIALNYRINNA
& J
usInNen 2

-] L 1] - 1 1} 1 dd [} - o« .’: 1
N fn Susumicefetraurasnguidaunauananiu (Anmun D ngy)
d (-3 : L] t L 1 ] 1 [} L ' -~ at
asnmisiivfeyauniaiianaldauaunmiagimadalunsasngruiniuviasanuils
‘ P = v o | a ( > ' ° = °
Wi 15eFaui 1 ansilunGouiidumisamatinediuoy 30 A 1B oun 2 Sduau 20 Au
™= = ao a 1 & P e o \ ™ | e
uadlsaBeun 3 J4uau 20 AU aTiudIa NG auiNRIumintAatIuIR
) e a ] v & o & v A o [ - -
UWANANNNY HEN 2 A1 AB 20 uaL 30 AatumAluursatiRadauliiily 20 30 (@auFe
o L4 1] ‘ - L4 A -
muasuanAdetldvinn ieliaenasamsaiuivdeyamiuiinllulvg bw.dat)

- J
UIINaN 3
el o U d‘d t - 1] 1) S I 4 - A

Ig AB mmunquwuumﬂmfmtmm’mu'luuma:mmmqu‘l’ﬂum?wmmm /7N
- 1 - i ] -~ ] A 1 -~ 1 a I'/ L4 A
AR ENNANNHIUN AN A aENANAY 2 A1 (20 uar 30) ﬁm?:qmﬂﬂummmmﬂm
+ I‘: I’: ° ' d 1 & [} 13 b ! 1 U Aﬂ °
Qﬁmammmmuuﬁmuaunquwﬁmmmuwm@mumnu 20 ﬁnqu UWRSNANNHNIIUIU
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& gyarnd danzzlnn &

Ve P .- & “ o a o o o af =

Wiy 30 Angu AetuAnussvinRassssidtumadluussianadlaiiu 2 1 (munaaanw
MNISAFUUNAMULLFA8EIY 20 AU AWM 2 199Feu  uasilsaFouniaiuqunas
AaBENN 30 AU Y 1 15a3Eu)

L J
UITNan 4

a 6o & o o - ° ' o ' y ° a

WU AN g9 deanUNITIR NI UAUNUI LA BEILNANITATUIULNYIFNTGA2IN
wdsUsau-annwdsdsauson Bundauaadailu o o 1 WWalvldsunsuAiwanuavisndaau
wlsUsau-AnulrUsausaNmNAEMsAATIEiIaY Muthen

- J
UITNAN &

!

mudagduuunsiufinAeawsalsuAssAalinAumM (Tanaanalien)

o o
UIINAN 6
v ~ & YV (. s a o -~ ' o o = =
‘L‘ﬂLl.ﬂf’NIL]LLUU‘I]'H\IH’]TUNV]H‘H?]N“W]’]NﬂQLLlJTﬂWlllﬂzﬂ']LLﬂ?Llﬂﬂﬁﬂ’JNV]ﬂuﬂNﬂ

o 1 1 1 o :Jv <t v 0 o J
umdd llsunsuazanummaulsntuinlAninAasi

-~ ' - -~ - o o £ <
ANFRLNNTATENT DA RNEILATIETLNAAT AN UINITNAFNONENIINT T Y
L) - L] .I/ - J
AMMIBINOE [ra N Tadaum Al Anail

0 5 8 8 512
224 30 46 49 53 61 247
T1T 1111 11

(5F8.2)

a4 a ¢ o < v 1% “ o «
Walsumauaiauatasiaaiuiinatlwaunana dat

n93tAsncvidaya

dsunsy SOURCEBW lultsunsuivmunliguiunisdameiluneidunaa

Ll A ) = -3
marmzidayadreadililasaneidetvadusunsuufafind BWB fazanansadng

¥

[ .'/ 1] J
Wsunsulapnapderalu
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uaENII AT AR IAIRIIMTUULWYSSAL: 35017989 Muthen

CN>SOURCEBW\BWB

wisnnildsunaadlilddelndmas Indleys warlnduadng ddlnduadngsas
Aunana dog aanuu na enter Nsunsufaziissideyalinfaniniufinnanis
AnmeriadIidTinanuana log 13laudnluia

drassraauanisiiagvidayaalulusunss SOURCEBW

Q. P, G, D, AND NTOT ARE:

AND N(1), ..., N(D) ARE:

AND THE NUMBER OF GROUPS FOR THOSE N VALUES ARE:
AND ISCALB, ISCALW ARE:

0 5 8 8 512

2 24 30 46 49 53 61 247
1 1 1 1 1 1 1 1

0 0 1

AD HOC ESTIMATOR CONSTANT AND ITS SQRT
52.62500  7.25431

POOLED WITHIN SAMPLE COVARIANCE MATRIX (AUGMENTED WITH
DUMMY 1/0 ELEMENTS FOR Z
IN 1,1 AND 2,1 PARTS)

0.115429D+03 0.106080D+03 0.110689D+03 0.100005D+03 0.104579D+03
0.106395D+03

0.931540D+02 0.979231D+02 0.998790D+02 0.100304D+03 0.837574D+02
0.891096D+02

0.915430D+02 0.929490D+02 0.956447D+02
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POOLED-WITHIN SAMPLE CORRELATION MATRIX

0.100000D+01 0.938478D+00 0.100000D+01 0.902408D+00 0.963675D+00 0.100000D+01

0.865732D+000.929335D+00 0.966839D+00 0.100000D+01 0.797140D+00 0.866047D+00

0.907474D+00 0.948974D+00 0.100000D+01

REGULAR BETWEEN SAMPLE COVARIANCE MATRIX

0.111153D+04 0.114659D+04 0.123887D+04 0.108319D+04 0.119479D+04 0.116970D+04

0.102058D+04 0.113798D+04 0.112127D+04 0.108196D+04 0.998585D+03 0.112099D+04

0.111051D+04 0.107289D+04 0.107380D+04

REGULAR BETWEEN SAMPLE CORRELATION MATRIX

0.100000D+01 0.977091D+00 0.100000D+01 0.949958D+00 0.992520D+00 0.100000D+01

0.930635D+000.982916D+00 0.996706D+00 0.100000D+01 0.914034D+00 0.971915D+00
0.990883D+00 0.995380D+00 0.100000D+01

ESTIMATED BETWEEN COVARIANCE MATRIX

0.189283D+020.197722D+02 0.214382D+02 0.186828D+02 0.207165D+02 0.202054D+02

0.176232D+020.197636D+02 0.194088D+02 0.186538D+02 0.173839D+02 0.196083D+02

0.193627D+02 0.186212D+02 0.185873D+02

ESTIMATED INTRACLASS CORRELATIONS FOR THE Y VARIABLES

0.146933D+00 0.170283D+00 0.167368D+00 0.164308D+00 0.170790D+00
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ESTIMATED BETWEEN CORRELATION MATRIX

0.100000D+01 0.981534D+00 0.100000D+01 0.955327D+00 0.995382D+00 0.100000D+01
0.937878D+00 0.988300D+00 0.999730D+00 0.100000D+01 0.926794D+00 0.982284D+00
0.999139D+00 0.100004D+01 0.100000D+01

OVERALL MEAN VECTOR FOR (Z AND) Y

0.230430D+02 0.264707D+02 0.287832D+02 0.311074D+02 0.332813D+02

SQRT(C)*OVERALL MEAN VECTOR FOR (Z AND) Y

0.167161D+03 0.192027D+03 0.208802D+03 0.225663D+03 0.241432D+03

wrindronautsLlsau-anuulnlsaudaansssiunelunguuaszudnanguann
TUsunsu SOURCEBW  ilazthlddiameiteyanyssiuvclulananisidudninaids
auvAUULNYTEAL  LuaalAavmunnsuuuiiAoulsusdiuuunyssiu uaznnsiiassl
asmlssnaudediuduwuunyseay

ADt1918IM Tl lNaaNN1TlATETI9ALATI TR INLAA BN ENALT AU UALLUNY
7o fanuazannsaaaindnlAlunuses dnsal Ianseinn (2543), Kaplan uae Elliot
(1997), Kaplan (2000), war Heck uar Thomas (2000) drunsldluiasaunisiasaaing
a « [ .~ =g o = v
AATIEY AIALTENALIWLUNYTEAL AWNT0ANIIANIANIAANUTEY Muthen (1991),
Hox (1993) uaz Heck uat Thomas (2000) uatlaiAglATHRILINTULLNYTEALAINATD
< a a Wy a..Y
ANENIANIANTAAINAWIBY Duncan UAYANY (1997, 1998, 1999) 1usu

1J'Vlﬁ‘§l‘ll

midmssinyszaudatilsunsnannisiaseaing i lsunsy LISREL vwia EQS

ay aa

Hdaanaunsnuentdinnsiansinyszausanidldvanolssian 1y mMsrmsianing
BIAUMAULLLUWYIEAL NITAATIEHAIALTENOLLLILNWIEAY LAENNINATIZALNLAR IAIWARILN

o e - & QA g acs aa & aa ¢« L
ﬂ’ITLLU'LINVl’JLl.ﬂ‘i‘LLFJQLl.UUW'I/!i‘SﬂU mmmﬁl.ﬂmﬁmimmnmu@muﬂiz‘imumammnm
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- e " v v -l -~ ™ 1) - v J v al' [ | a .~
AApilanaindayaissauaavau ivnchid dudannandasiunganuniniludaszainiu
YRIVMULIFIDEN

o L3 - 3 AHJ ] - vy v

nsaarsinyssiumaaNdsildannsoiirmeilasaallsunsuannislasaaing

wuuauRn  wadtarsulalaaldagnnrlssunmAuasNNTAT NIV NGANLLTUTIU- AN
wdsUsaudqumudiaes Muthen nansTarNYiTngAMNLLU T TIU- ANt TUsusanmasld
{sunsy SOURCBW daensizudlyl nannsdiarzvuadllsunsy SOURCBW avlduvizndg
ANNLLTUTIU - AraudTsauTaN 2 Wwvisnd Ae wnIndaNwlTUTN - ANLssau
FANIDIRUUTTEAUNNAA WaEINVITNEAMNULTUTIN - AawlTdsousaNaasdawssysu

a & & s rs “ v v v oo
1A vEndneandladldiansinyrsauaaslylsunsnliesannisiaseaia loun
MIATleaENENaEE@ MR mMsdlarviasdlssnay  uarmsiianeilanali
waumsuuuwyseiy  dunalulananisiimsinssifaenuiniiu - mnoauduaseay

- 4 [} ) 1 o~ ey .‘: -\

numauazszauaana RldiagdiarsiliuinauludsnsadAuuuaads

tans19a19y

dural Janszinn. (2543). msldlumsannisiasaafranyszaunmsaouanunseduing
annslANATIuaaIRNNANRUSTswInAdtag Tadulnadou AuanuAamelaly
MU UANULEIAT. 219819IEINLINIFINY, 13(3): 109-128.

Duncan, T. E., Albert, A., and Duncan, S. C.(1998). Multilevel covariance structure
analysis of sibling antisocial behavior. Structural Equation Modeling, 5(3):
211-228.

Duncan, T. E. et al. (1997). Latent variables modeling of longitudinal and multilevel
substance use data. Multivariate Behavioral Research, 32(3): 275-318.
Duncan, T. E. et al. (1998). Multilevel covariance structure analysis of sibling antisocial

behavior. Structural Equation Modeling, 5(3): 211 - 228.

Duncan, T. E. et al. (1999). An Introduction to Latent Variables Growth Curve
Modeling: Concept, Issues and Applications. Lawrence Erbaum Associates,
Publishers.

Heck, H. R. and Thomas, L. S.(2000). An Introduction to Multilevel Modeling
Techniques. New Jersey: Lawrence Erlbaum Associates, Publishers.

Hox, J. J. (1993). Factor analysis of multilevel data: Gauging the Muthen model. In
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J, H. L. et al (Eds.). Advances in Longitudinal and Multivariate Analysis in the
Behavioral Sciences, Nijmegen, NL, 141-156.

Joreskog, K. G. and Sorbom, D. (1989). LISREL7 : User’s Reference Guide. Chicago :
Scientific Software, INC.

Kaplan, D. and Elliott, P. R. (1997). A didactic example of multilevel structural equation

modeling application of organization. Structural Equation Modeling, 4(1): 1 - 24.
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Kaplan, D.(2000). Structural Equation Modeling : Foundations and Extensions. Sage
Publications.
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Effects of Integrating Cooperative Learning and
Yonisomanasikara on Mathayom Suksa Four Students’
Emotional Intelligence*

Nitaya Kongkasem

ABSTRACT

The purpose of this research was to study effects of integrating cooperative
learning and Yonisomanasikara on mathayom suksa four students’ emotional
intelligence: self-awareness, self-regulation, motivation, empathy, social skills,
liberation and calmness of the mind. The research subjects consisted of 40 students,
were ranked according to ability high, average and low achievers, randomly assigned
to a treatment group (n=20), a control group (n=20). Subjects in the treatment
group were trained with an integration of cooperative learning and Yonisomanasikara.
The control group were taught in a guidance course. The research instruments were:
(1) emotional intelligence test with a 0.85 reliability using a - Coefficient and
(2) emotional intelligence learning packet which were established by the researcher.
Students were given a packet containing lessons and worksheets. The data were
analyzed by using an independent t-test. The results were the treatment group had
statistically higher emotional intelligence: self-awareness, self-regulation, motivation,
empathy, social skills, liberation and calmness of the mind than the control group at .05
level of significance.

* Doctoral dissertation of Department of Educational Psychology, Chulalongkorn University under
the advice of Assoc. Prof. Taweewat Pitayanon, Ph.D. and Assist. Prof. Chumpol Poolpatarachewin, Ph.D.
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THE DEVELOPMENT AND ANALYSIS OF THE QUALITY
OF GROWTH MEASUREMENT METHODS BASED
ON CLASSICAL TEST THEORY AND ITEM

RESPONSE THEORY*
Auyporn Ruengtrakul

ABSTRACT

The purposes of this research were to develop, analyze, and compare
the quality of the nine methods measuring growth. The nine growth measurement
methods were five methods based on the classical test theory, two methods based on the
item response theory, and two methods developed by the researcher. The two samples
consisted of 698 and 637 Mathayom Suksa 3 students, studying in the first term of
1999 academic year, in 12 schools under the Department of General Education, Bangkok
Metropolis. The research instrument were 3 sets of parallel mathematics tests for
Mathayom Suksa 3 students. There were 3 data sets for this research. The first two sets
were primary data obtaining from three - time - point measurement of mathematics
achievement, with a four - week time - lag. Both two data sets were repeated measures,
using the same tests for the first one, and using parallel tests with latin - square design
for the second one. The third data set was secondary data obtaining from five - time -
point measurement of mathematics achievement at Mathayom Suksa 2 level. All three
data sets had been scored employing dichotomous and partial credit scoring approaches,
except the third data set employed only dichotomous scoring methods. Therefore, there
were altogether 7 data bases for this study. Data were analyzed in order to estimate
growth score by PARSCALE 2, BILOG 3, LPCM - WIN 1.0, LISREL 8.3, and to
compare the quality among the methods growth measurement by HLM - WIN 5.04,
SPSS - WIN 10.07 and EXCEL.

The research results indicated that when comparing the growth score estimations
across 3 theoretical approaches, there were no significance differences among the classical
test theory approach, the item response theory approach and the researcher’s development
approach. The comparison among 5 methods within the classical test theory approach
revealed that the methods of observed difference score and the relative growth method had
better quality than other methods for the first 2 data sets; and that the residual growth and
potential ratio method had better quality than other methods for the third data set. The
comparison among 2 methods within the item response theory approach revealed that
the method of multidimensional Rasch model for learning and change had better quality
than other method. The comparison of 2 methods within the researcher’s development
approach revealed that the relative true ability of growth and initial ability ratio method
had better. quality than other method for dichotomous data sets.

* Doctoral dissertation of Department of Educational Research, Chulalongkorn University under the
advice of Assoc. Prof. Sirichai Kanjanawasee, Ph.D. and Prof. Nonglak Wiratchai, Ph.D.
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