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Multi-disciplinary Research in Public Health

Chitr Sitthi-amorn
Ratana Somrongthong

ABSTRACT

It is generally assumed that epidemiology is the basic science of public
health. We have received problem solving in public health from the time of Hippocrates,
Sir Isac Newton, the French Revaluation up to the epoch of Globalization.
It is concluded that several research methods for public health have been
continuously adapted to the scientific development and social values at the time.
Each scientific method is not value free. A combination of methods should better reflect
the “true” nature of public health situation and help guide control measures acceptable
to groups with different social value.

The document also gives example of each method used in addressing
public health issues, including its strength and weakness. It has described a
multi-disciplinary study of exiting health needs and related health services for
adolescents in Bangkok slum to highlight how social sciences methods can add
richness to epidemiology and vise versa in understanding the problems and
needs of adolescent health.

Finally, we argue for a strong linkage between the research system and
public health system through good governance and accountability. Multi-disciplinary
research will be critical to our understanding of real public health issues and to the
provision of control measures which can facilitate good heath through accepted methods
of conflict resolution of various social groups.
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Journal of Research Methodology, Volume 13, Number 3 (September - December 2000)

9978979598173 U7 13 RUUA 3 (Auene - SUIAN 2543)

Research in Psycho-Behavioral Science in Thailand

Duangduen Bhanthumnawin

ABSTRACT

Multidisciplinary research studies in Behavioral Science, with emphasis on
psychology, studying causes of desirable behaviors in different types of Thai people,
has commenced since 1974. There are now more than 100 psycho-behavioral science
research studies. The first twenty studies were the basis for the Thai psychological
theory of moral and work behavior. Furthermore, these research findings together
have shown direct applications for the development of the Thais, such as training
programs, policy-formations, as well as, psychological and behavioral indicators.
This is due to the fact that the studies in this tradition have adhered closely
to scientific principles and methodologies. The assessments used were constructed
with high quality. More importantly, this group of studies has emphasized the
testing of hypotheses of cause and effect relationships concerning human phenomena,
by employing two well developed research designs. First, is the correlational and
comparative design with appropriate control techniques. In this article, seven
different aspects of the research methodologies has been given, with examples from
the Thai studies conducted from 1977 to 2000. The second type of research design used
is an experimental design together with correlational design, where the researchers
employed both manipulated as well as non-manipulated independent variables
within the same study, in order to extend and explain the experimental
findings. In this article, four different aspects of research methodologies are
given together with illustrated studies. The continuation of this research
tradition is evident in the principle project on research and development
of the Thai behavioral system (1994-present) which has been strongly
supported by the National Research Council of Thailand at present.
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Some Lessons on Creating Knowledge from Information

Anuj Arbhabhirama

ABSTRACT

Communication, which includes word of mouth, mass media to public, and
public to public (e.g. via the Internet), has created an immense amount of which is
misinformation and interferes with the reception of real information. This phenomenon
has caused the public to feel overwhelmed with information and unable to make full use
of the information as expected. Through linkages and the usage of some linking tools,
the gathering, classifying and synthesizing of information could create a sense of
“ knowing” or “knowledge” that can be useful for organizational and individual
problem solving. However, due to the multiplicative - rate increments in knowledge,
particularly scientific knowledge, a sense of overwhelming knowledge would again
occur. Therefore, it may be necessary to progress to a worldview, a global brain,

the transcendental man, and meta - knowledge or noble truth based on Buddhism.
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A Budgetary Allocation Model for Decentralized Education

Chai-anan Samudavanija

ABSTRACT

In designing a Model for Budgetary Allocation and Management
in Education, the researcher has chosen a Multiple approach to takle the
diversity and complexity inherent in the research issue. Linkages between
political reform movements, public sector and budgetary reforms, and
educational reforms are based on three interrelated considerations viz,
philosophical, technical and political aspects of budgetary allocations for
educational services. The researcher asserts that to have an operational utility,
an interdisciplinary research methodology must begin with an analysis of
the diversity and complexity of the research issue and research units, not
by gathering researchers from inter disciplinary fields to conduct a research.
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An Application of Multilevel Structural Equation Model
to Validate Structural Equation Model Relating Teacher and
School Factors to Teachers’ Job Satisfaction*

Sungworn Ngudgratoke

ABSTRACT

This research aimed to apply the multilevel structural equation model to validate model
indicating the relationships among the teacher factors, the school factors and teachers’ job
satisfaction, using LISREL program that was modified to analyze the hierarchical data; and to
compare the effectiveness of the analysis results between LISREL and HLM programs. The data
used in this study were obtained from the research project entitled “Teacher Utilization Efficiency :
a Macro Level Analysis” conducted by the office of the National Education Commission. The
random sample consisted of 9,599 teachers and 1,290 school administrators from 1,290 schools
under the jurisdiction of the Bangkok Metropolitan Administration, the Local Education Office,
the Office of the National Primary Education Commission, the Department of General Education
and the office of Private Education Commission. Sixteen variables were included in this study.
Seven were teacher level variables and nine were school level variables. Data were analyzed using
LISREL and HLM analysis. The major results were as follows :

1. The multilevel causal model of teachers’ job satisfaction fit to the empirical data.
The validity of the model was indicated by y? equal to 217.6369 with 189 degree of freedom,
p = .0747 and the goodness of fit index equal to 0.9978

2. Five teacher level variables that had the strongest significant effects on teachers’
Job satisfaction were professional growth, job involvement, job quality, sex and the number of
teaching years, respectively. On the contrary, none of the school variables had significant effects
on the intercept of teachers’ job satisfaction, but the dummy variables namely : Bangkok
Metropolitan Administration had significant effect on the intercept of job involvement, the Local
Education Office had significant effect on the intercept of professional growth and job
involvement, the Department of General Education and the office of Private Education Commission
had significant effects on the intercept of profession growth, job quality and job involvement.

3. The effectiveness of the analysis results using LISREL and HLM indicated that
each program had different strength. LISREL was strong in the overall analysis of the
model, but it was failure to analyze slope as a random outcomes. HLM was strong in the analysis
of slope as outcomes, but it was weak in terms of the decomposition error assumptions. Most of
the cross-level effects derived from LISREL and HLM differed both in terms of magnitude
and direction, However, when the cross-level effects from HLM were fixed and analyzed by
LISREL it was found that the model was nearly fit to the empirical data.

* Thesis of Department of Educational Research, Chulalongkorn University under the advice of Prof. Nonglak
Wiratchai, Ph.D.
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o < o s
nuyByAgvLszany

* granatiifinen aanaansd mr.ueanenl A9 InpnlinusamansnUudia a1ATnriauaslsiiueg
nsAnei UnngAnEn 2543
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& duaral dpnselvn &

A tiunnazauaAgaasilyng
FneuzvasieyavnideaumanfinifsodesiudayauanussMnRansuranudu
(hierarchical data) 1y luszuunsAnEnazUsznauAmenineaINITANEMUILLRE
sanmuflumissraamsinmitlvgiu Inodnduuans q Ausaniuiuiediou 1oy
naulsafou uazAnsAnE ANdAY Asu wisgresnnsAnmnAasrnausasdexa
wantszay  Wianuduiluiesdadinnsideyslisenadosiudneuzradioys sy
ymhdeyssessiunnaiaseiianiuladlfinadanisdinmsinadfuuusssuninlyl
1y MrAeTsdandnAus-wnan asflunsasisoiednsuslanairedeysienaio
ANRANAIAluNTATUNATEWINTEAL (A3FE naryaunn@d, 2535) warilenialinAnnu
AR ULITELANTINES (Hill Waz Rowe, 1996) uanannil Kreft (1998) @dunudnnisii
'H@H@i:ﬁuﬁnﬁﬂuua:‘ivuﬁﬂuuﬁmm:ﬁéquﬁu@ﬁﬁmmﬁms’wﬁﬁamwmmﬁmﬁu

wWoRNITNYRIYTYY

ansnsdlayidayaiaenntasiudeys nHANUzanAUTLALLAZLANG19AN

o

ar

a « al a8 & aady va ’s o~ a o o a
msatAsilssinvau 1 A Hluadanldirssideyanisulsdasyuanufouasaousdass

" x ar | e v ] v L J L4 ar < ar [ o=
wanduanisnaaluseaulaetietes 2 seavaull leusqndsreauidaaiusnefinam
AunusdanuuaziuuaslasuNataNiuaInadulsreAuNunIA  UnadAldwmunALA

- . . a4 o - .
nsemsinyssiuuats 7 sluuy luswaulinaliansiiaziseislueaidadussiy
anvauvielumaidtuaaen (Hierarchical Linear Model, HLM) (aualat Raudenbush

uaz Bryk (1992) iflumaliaifiaalduinign

fuddunatianisiirssinyszaussliasidrueaidnardanudAgyuasldnu
atunwivany walldlivangamauinnsiiassisameiiaiachififena Gediasnaues
= J -3 < -3 a o al ar
watiatansnadls 2 Usnidu Ae Ursiduwen laeanisfessinyssaudildludaqiy
doliamnTodiansliianansdneuraNdNRusdsamnlidaaussaunalungs
(within group) W7o ’J‘:ﬁUT:M’l‘Nn’dN (between group) 19 daudasnadsznishaas As
ar ' v < & = aa & o v P Ld
dalsgmnsauidyywiigaiuanueaaraauitiatuainnisinls  ilasanldldmnluna
o v <8 . L4 ] 1 3 v
nmeindn llulnimamdeunulueasunisianadn wiatwlsiain Tumsaunisiasaiie
WenatuReafgliannsaiinssiuandnswaansoudsnegsissiunuls  weedald
&NNTOUIANAAAALNY  (intercept) WATAMNTU (slope) wiludauysamumiieununis
a « o . o c‘: =2 v < ar aa = &
aasneunwyteny (Kaplan uar Elliott, 1997) AUU AIRABINNITWENUNIENITIATIEU

fayaniniesanAnunmlunsdiased  wWszAUAUANENINIBINNTIATIZIANNENTUS

111



o n5lalunsannslAsas Ny LA UATIREUATINATIVEILNARANNI IATIATNUAAIAIINENTUE ®

seudwifadpag tadelsaSeu nuanuiswelalunrUjuauyesn;

Faaninsanulnsiansuslunaeiniamsmi3aunauuLn sl (multilevel causal

model) Usznausauannis 2 ga gausniuannisluseiuqania AN

AnaxnTi 1 Y, Husnulsiisaansfne i Naﬁqu%rmqnfm?ﬂummﬁnﬁﬂu
Aud i laaFaui g B, udulssantanana 0, \fuamsinuny (intercept) uaz E_1iuniny
ARIALARD Y

AINUANNNIATIEANNTLALATATIAABLTN AMAAAALNY  (intercept, o) Fafu
ANRALIAFINLT Y UaTAIANNTY (slope, B.) Sanutunyssevanamiaavisald daf
AuunlsTE I e e RN gA NI TiEauls s uNMANA  (macro level variables) 7
vildsauls Y SAonuuanfnenussudnaming ae@nunsnuimaulsseaunnatANIasunt
Auuei (Reduld sannefi 2 uar 3 Fafluannisssaununa

OL=(X+BaZ+5 ........................... (2)

g o g 0g

B =B +BZ 40 oo, (3)

Y 0 B g g

e o WVUANRALTIN (grand mean) B, wnuduszAndavisnaladsrsu (cross
level effect) vﬁ‘ﬂa'ﬂ%‘wa@ﬁﬂﬁQLLﬂ?i‘:ﬁUNMﬂWﬂﬁﬁﬁi@ﬁﬁLﬂaﬂﬂﬂdﬁ')LLﬂﬁ:ﬁU"}ﬂﬂ’lﬂ zZ
UnuATTEALUNUNNA LAY 50g WUAINARIALARDY B, Lmuﬁuﬂi:?ﬁwqﬁrﬁw%waL?nqmma
109A9U1/97¥AUqANA B uwiuARREINTasANL s AnE avEnastAuaana B unu
FusrAva aninavesdantlsssaunvmafiidedulszdntandnareiulsszfuaania
uay Slg WILANNARIALAREY AN IR AN SNSRI AL T Y
Ftlusunruidianreilunaaunisiasging seldaunsniinAndudszanssnana (B,) vi7a
anuduwusaulsaals  AsiliusiRsanisldaaanr (@) sudusaudsmnlu
ﬁnwm:mmmﬁmﬂxﬁwm:ﬁuwhﬁyu (Kaplan uar Elliott, 1997) Fatiu ANNENRUE

Famunseannisi 3 Rdaiidennneguarlisneglulunanisiiamedt

ANANNTN 2 ﬁﬂi:Lﬁuﬁmmu‘lqﬁqnfhmﬁLﬂ?'\:ﬁwmzﬁmmuﬁ«ﬁu AamauLls
seAUNMNNA (Z) NedunisAnuEullsresdads (O0) AfRTanuduiusid@iunnat
g g

PIRNNITN 4

Z =T+BZ +U ., (4)
g Z g g
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& duasnl danssivn e

ANNTT 4 UAAIANNANNUSTINANMATEIRULTTEALUNUANA 1HE T UNUInfnuny
. & o JQ o ’ et ar
(intercept) B, unudnlsz@ni@ngnaszudnioudaszauanma usz U uwnuanu
ARIALARAU  AMNANRUSIEI AR TEnIsautsrauNualuann 4 Tldaanasn

Anrsilalagldnisiiamsinnszay

nsRaususAnielfllsunsndaisasaansodiarsidayaniessaulFvud
fimL‘?"uﬁumnnmﬁﬂuuwmwmm Muthen (1989) (384 “Latent variables Modelling in
Heterogenous Population” waIANY Kaplan W& Elliott (1997) Al luuaAAI8Y Muthen
dszgnafinnsdiassinyssausaniulaeaannilansiaieliaunsouiladasinvas
mandiuarfuiunisrandefrainisiinmsiiaaadifaauasFunnmiamziuunia
Tuaaannis 1Aseaiwwyseay (Multilevel Structural Equation Model) (Kaplan uaz

Elliott, 1997)

=Y a o o o a J l::ly °
wailannadias sz ugadlanaannislasaaianyssauiiatulud dazi
ar o d'd ar &y o d (% 4 o g :1'
pawlsynseauidnmanmuiudiarsilulieaion Tbideddnidiamst 2 duneu
= a o o o  ar o . o
wilaunisdarevsny HLM  uananffidninidaudsamuansue (trait) aeouls
meluuel (eta, M) Mduneulsmausnuazsoulsniglu (exogenous and endogenous
. vy o a v a a o 1 o
variables) nlAnt n19aAwlaInIFAlATITsN AR AITALLUTANNTNUN AN T AL
[ o % o . ' = [ [
uumm‘mmtﬂumLwyummu,ﬂiﬁmmmmu (intercept) UarAILAAE (mean) 1o el
a1rauIATINTIAss N AuANNduLdsraaulsRramnisAns duanuguiain
pautlsszauqanianliihanswarasmoudssyaununadiniiarsn luasnsdaaiufll
deyainaaiuaNnNiuLlsrasasNANEARENE WA AL TEAUqa M ALaT AL TIT
[ o < a a 3% P . a rs -
numansad | Miluluieadadlatldllsunsudaradiasmeideyaiiiiinisiiassieandly
2 NGN ANABNTAIATIZANANAY (multiple group) Aanguluinanslunguuaclsnaszuding

naxN (Muthen, 1991)

Tumsannislaseaiawyscau (multilevel structural equation model) Aafluana
mManhmeataarssireadluudnnssunsiinmesideyanussauaaddsunsadass oy
UIANTINAINANITIILANANAT NI T UNT AT TS ey an et dayalanwuy

ar o 1 o a ar o ¢ ar ] L 4 v [ 3 e G ]
wyseauuazmulsluuRassAuiAnNAN s Iuntedudauls mdu gRauReiinuaula
fanihudmnssamnaaslszanaldiientoagauannnuadduna (model validation)

o | |t & a e
HASEANANALIANANNTATINABUANMNATIIBNTHARNIAMNYNABININY HANTARBUDNAN

arAIRAaLUANNATIBdlnaR N RnElaluN T uIBIATUA Az VIl AN TN AN TN
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o misldlumasunislassaionyssaunsiaaa A Inas el aaanns IpsIaINUAMANNGNNE ®

sydntadeny tadelrafou duaruiawalalunisfudauyesag

asuideannnewinudrlustause ] Adwaseanuiinwelalunisinuresns saums

9 o =S =S (% ) 1
aglanuamelunirimuiatanisAiaTsiiunsnatusaly)

InQUIaeAaaEN1533

maAdaRseildAdtsAnsnslilanaaumslaseaiianysdt (multilevel structural
equation model) WA TIARERIMALLLNYTEF A e lalunsUR TR uIRAg
wonransaaaauaumssraduaaaunisianaiuanufoelalumsiousen; s
wWiruiienlsr@nsnineewanisiirmsisenananaiialunaaunislaseaianyssaunuy

WAL ALBTLRALAN

A ULAAAINIFIY

1. mMadnEAaszilunsideaiat AnmAesiadedaaauuuwyszauiisse
aufanalansfifounesaglneldfeys 2 sziu Ae srAuyeAsuazszAulsaGeY
angiudeyalaransddaresdinnuamznssunismsinsuied  Fae dsrandan
m3ldag @ mawresiidafanuszauanna audunsidlng sunds Asoudand uay

AtUE (2539)

2. nanfFauisulssAnEnaneewnanisdassideyassudnalisunsufaisany
Tsunsanudaidy axfnsuFonfieudnlssavaavanalaiseiy (cross level effect) 104
saulsszinlnGaudinesnadorasianlsssiuag 4 fuds Ae anufanth aunwaes
- AnagnRuReonag uazauRanelslunnlfiRnuresesviniy eminsauls

szauAzsoudsau - usawlsniauen (exogenous)

u,u'aﬁmLﬁmﬁu'ia.lmaaumsimaa%\mm:ﬁu

FEAInemansitarsifeyauuummseaufaliusunsusing | fanunsodnmeilumg
annsiaseaiale lidnaaiiuldsunss@aies WsunsudaneuhvidaldsunsudAoiea sinafils
WUIANAANTIAN  Muthen ﬁLﬂuéqmﬁnLLuqF\mTuL?"faqﬁanzi’mﬁLﬁ@ﬂ P.A.1989 VNI
nafassinyszaudaalsuntuvandidediddny 2 dizne A Uszniawan @
Apianuduiug i Beaiunresiaulsisssiunielungy (within group model) uax
poudslulaimaszudnangn  (between group model) 14 Usgnmifiaes ansnsnunAa

ARIALARBRULBIFILLTIINNINATITAAE  YNANNARIALAADUIBIAILLT AN UBNLAEARLT
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& doasnl Ipnselvn @

mely Aeilinemsidefiemugniasnniy WiiiideesnomenAinmsinssiteys
L%qmmo]uuuwm:ﬁmmtfu adlsfinu ﬁ'ﬁmﬁmmzﬁwm:ﬁmmuﬁu"| Wiy N9
AiarzesALsznanuuunystsu (Multilevel Factor Analysis) Uazn1iiATISUIAIWRIL
MIUULWWITAL (Multilevel Latent growth Curve Model) Anafifinannisaiasziiniou
AU IRl A I8N AATIZWYI L (Muthen, 1991, Duncan, T.E. uazAtz, 1997,

Duncan, T.E., Albert, A., uaz Duncan, S.C.,1998)

WUIRAATBINITALATIEUNNTEALTARITHAUAINNITARUR BTSN AN NI A
. P T e a « 1Y ] o
(ad hoc estimator) 284 Muthen MAU@I1 FANTUATIEULTENBUAM 2 NANATNANHLL
N9AATIZNGNWY (multiple group structural equation model) Ain ngu luARTEUININGN
(between group model) TaflupnudnWusiiauvguasimwlsrzAuNunAuT oAy
IaFnuuaz A BvENTaLLITEALNNIARDANAREIBIRILLSTEALYANNA doungu
faaaFunin ngulaimanislunga (within group model) Tufluaudnusidavnies
AIULITEALRANIAUTATZAULAAR  NEIRNIURNNTARYNABINENNIIATIZUTINAULLL
o v  a v e a & G a o .
Wiy lngazsesdiniraivmudsuhfiasiunniuaefovesniulszauqania
uanaInt 1 INNTAATIEILLLNYITAUENTUENAMNRULLTYRIuL s AR Ben T ANEA
mszaumalunduuazssaussndnngs ssanms X = X+ CX nnadazidszunu
a v v < ) o ] v < P a
wwmLmﬂmumwgnmmumﬂu@mnu C lnemse udazpuAtssInNaased C e C Ae
ANAALTDITIUIUNANFIBEN
o « v P! v o a ar ! t

nsitas sl ayasrsaeiinnsamudsisiiamsasoutslulaimassndnangs
wazmuualuIwin  (loading) winduminaaswas C dausaudslulueanalumingi
3 v | ar = v | o [ v 3’ ar N | ar 4' v
pasaaiumawlswlfiiagsaaguny winuualuiiimin (loading) Wiy 1.00 1Wa

dlusnudsutlnmsgau (Kaplan uaz Elliott, 1997)

FEnninluiasmiasdngunidiessisannululuinanudnsuzeeaniiaTet

ar o o

nauwYy HANEUEMIUATIEIAN

1. nguusnifunisiieszianinaidsannuuunnsziudafunistsrunn
maw%wm%qmmmmvmﬁauﬂﬂu‘iuLmaﬁQizﬁuuunﬂmm:?:ﬁm@mﬂ nsuszann
Ardvawasdlifayatesiulssziuammea Tnefinguiedainiy G e G unusuou

W0 (unit) TLALNUNIA
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& MslFluaaann 3R IaT NN YTEAURATINEDUAINATNY BN NARANNITIATIETNUAAIATINEN NS &

renanadeng tadulsasou duarinionelalumsljuieusesn;

oA a € i ! Cy e v
2. nquiiaasreensdiam Aenanluimaniglunan (within group model) 14
Tayaraviudsszauqania alszinurwinfimesiulues  lnois uaungumoadn
| e e ° a < a &<
WAz iy N-G We N unusuausandniavan msiaszilulasaiiifiunis
= o o P~ a . < M va a a o
AneAuduLlsrasiulsiseAuqania (micro level) Alilanansan@ninwavassouls
a = o a e ' 1 o (84
sLALNMMA (macro level) aulsmumsianaidulunastaindlunisiiraeidaallsunss
o “: s d Y ar o @ ar » . o e .
AIUU f-Nn’mum'lMmLLﬂﬁmuuwmmﬂumuﬂ?@mmﬂ (missing) WAariNAL  (constrain)

WiwsfimesvnAlulueauindungalumanglunguaaainguuan
3En19aiunN1sIdY
dsrprnafflflunsifaniadaenguasdidmslnadauiidaceuszduneulszonfinem
swaulszondne  uazszaulsanAnmludinnsamnamuas drtinaunnafineviesdiu
AUNNUATNTTNNITNITUTEONANHIUNTENS NI AN MU A TN UATIZNTTNANS
msAnmantuy lulnisAnen 2535 Smau 36,910 1safau ngusnetilsznausa

AUTMNTIRFEUS U 4,256 AU WIMTNUNIAAIUIY 8,722 AU UAYAZHABUSIUIY

13,965 AU TINVIUNAIUIL 26,933 AU

Yy o o =y ar v = e ) = v =Y s
gadnAndandaulrangiudeyalasansidudsz@nsnawnsldag @ nasanzi
TN T S AUNUNANABRARABINUNANITANILANA1T AN ETaIn LA NAINe lalung

=) ey ¢ s G | J
UiiRnureIn; Galszneudaasulsaselln

1. eawdsseduag boun Acafanalalunisvinu (JOBSAT) Amunnwaesanuy
(JOBQUA) Anugniuiuendnag (JOBINV) adufiautiy (GROWTH) snuaudalng
afuayunisaey (EXTRAW) swoulifilfimevlulseou (SCHYEAR) uazdouys
Suswe (SEX)

2. soudszaulsaTau laun nsWmwiag (DEVELO) nisilvAag (SUPERV)
nrdsziusanislfifieu (JOEVA) niseusumunisiimseiims (ADTRAIN)
nseusuuaNgATauLesiius (OTRAIN) sawdrdaralssSoudailufulamudanuo
4 sous Ae lsaFaudaindidnnisAnnzannamiuas  (BANGKOK) lsaGaudarin
dinaunisAneviasiy  (TESABAN)  Isaduudenndinaiuanienssunisnisdsens
ANEUMITIR  (SOPOCHO) uwazlsalduudanadiniiuAMenIsunIsnIsANEILanTy
(PRIVATE)
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& deral danselvn e

nMsilasnviiays

meanrsdeysutinilu 2 nau As

paudi 1 Aaszideyasaldrunsudasaielifiaouwiladndoul sluluiag
FesuanissiunguarsrMilnGoudanudmiusiiemnsie  udndeanillfemed
Avswaidsnmnluiunaussll

1.1 WATIENBVENATIANUAUATATIREELAMNNANNAULEI LIAAEY. AUNATEALAT
mudeyaelszandanelilsunsy Lisrel 8.10

1.2 AATITTBVENAITIA L UALATATIAABLATTNNANNAUUBILHAAITY 8T AL
laGounudeyadlsvandsasltsunsn Lisrel 8.10

1.3 AiAsiAnanduiugneludu (intraclass correlation) Faellsunsadsuanidn
\RansaaaauifulssziuasiauiuulsszninglsaFauvi el

1.4 ilamarziuaguarstanlaaFouniianuaaandesiudiayadal reansudann
Aargidaniudaglanaaunislassaianyreil fusunni 3

paul 2 wReuifieudulssAviavanalafseiu (cross-leveleffect) Alaantysunsa

B TuasLNuaL s UNTNARLTS

aan19ItAs1vizaya
P a Ty 1Y a
Raun 1 wansdirzidayasatllsunsuaaiea
o (54 a <3 o sy o | ar
1.1 nansaemsidayadanunannalalun sl iR utesagsailusauls
TTAUAT
- fa o = <2 a ey P 4
nsAATeAanEnaiienANinalalunTU iR uLeIR; (WHUNWA 1) o
Duanndniusidasnrasioudsszauag msiamsiansnadanussaalusunsnaaiss
! = v o 4 = ar LY v ' L2 2 ] ar
wunlaiaairnuassadeaiudeyadalsdndiatsanlaanatlaauand  (X°) wianu
3.0797 df=2, p=0.2144 ATUMNIBINAIRBILRLLBAAY (RMSEA) Winiu 0.007502

ATUAATLALAMNNANNAY (GFI) inNU 0.9999 war CFI NNy 0.9998
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* m?'lq’rfmmmmwfnNwvawW:m"umo'-mﬂumwmwi/@ﬁwmmumifﬂimiymmmmwz@;iuﬁ' *

sevawifadeny tadglsaseu uanuivwelalunisljuiuresns

EXTRAW JOBQUA
Y
SEX / JOBSAT
v
GROWTH > JOBINV |/
waunnd 1 lsadeeunasTAuAg
ADTRAIN
OTRAIN /
SUPERV
BANGKOK ! ) /
| DEVELO
TESABAN v / L A
JOBEVA
SOPOCHO s L
PRIVATE

» Uansta LGuaAnswaNUTuANeATil MI uay EPC

< a a a o o
BAUNTUN 2 TNL@@@WﬁW@L‘N’&WLM?]”H@QMQLL‘]J??:@U([NL?‘HU
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a9199 1 avsnalivannaadaeannuianelalunsU iR ueesas

& duaral danseinn &

X faUsaa
fausau sz JOBQUA JOBINV JOBSAT
DE .0101%¥ - ~.0024
EXTRAW IE - 001 4% .0018%*
TE .0101%* .0014** ~.0006
DE 1363%% -.0040 ~.0464%*
SEX IE - .0186%% .0226%*
TE 1363%* 0146 -.0238
DE .0076%* - .0033%*
SCHYEAR IE - .0010%* .0013%*
TE .0076** .0010%* .0046%*
DE J941%* d641** .3535%%
GROWTH IE - .0264%** .0833%*
TE 1941%* 1906%* .4368%%
DE - 1362%% 1334%*
JOBQUA IE - - .0410%*
TE - 1362%% 1745%*
DI - - 30171%*
JOBINV IE - - -
TE - - .3011%*
R’ 0416 1628 .2443

*% p<.01 * p<.05 , DE = angnanamss IE = answanwaan TE= answasau

a '3 o a ar ¢ G| o a a =
1.2 tansaaTetladtdwunnswmu agtuiluni ez answaiieaniug
ilsrEaulTaT ey
o L84 a a a . o =1 ar
uanITATsiaysBnEnaaunlniaanswmuiAg  Taavnaulaiilusouls
srAUlnaFauNANNANUS I AN UARNTAAN TR UNATAINNUNUNINT 2 N1TlATIE

v o < ' o ) v e 9 = o L =
soeldsunssdasaludunauusnnwuininnadalisanndasiuiayaidlszdng lned
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& nsldluanannslasIaF Yz ALATIARE LANNATN YN NARANNITIATAFINUAAIATINGN WIS &

senafadeng Rdelsafou nuanuiewelalunisdfuanuresns

mlaguas ()7 Wiy 57.9031, df = 22, p = 0.0 ATHIINIDINMAIABULALUBIAY
(RMSEA) Ny 0.03566 ABilInTtauANNNaNNauy (GFI) winfy 0.9903 uassaail CFI
Winfit 0.9577 Aay gastanlfulainaninaail MI usy EPC lnuinnidudvswaannsauls
nstimeanglldsnulsnisdsafiunansdfiinu samalivlueanuinlunasenad oy
fayaidalszandainan Aansanldanalaauad () iy o.o, df = 21, p = 1.00
a L8 P a v <2 A e
NNEANIAATIEIReuUn 1.1 uar 1.2 asdiulidnluimaauianalalums i
NUIBATUALINIAANT TN UIATHAMNAa AR BT LT aya T sr AN Huas A NN aNT

aulfAlameipndniusiimnuuunyssauanERealslunsmnjuRnuissagsell

1.3 MIAAEANanduR U e udy (intraclass correlation)
ngUszasRreInsiiamsimanduiusmeludy #e  \RensIagaLdIuenain
pandsszauagariianiuduidsnnslumissudafaliannuiuulsreudnamisadaauiely
LW?'\zmuMﬁﬂmmmmﬁmﬂ:ﬁwm:ﬁufu faullsiAnmazdesfinnaiuu sy
aamALATIMAARRETINANAR N RAL N TIATEINUIEAL  tan1TAATzTANaY

“ o & - a
aunwusnaluduizaualunisen 3

AT 3 wudvaulsszAuagiauduwliiansziu Ae stAuATuATITAL
aTau fudsssauagynaaudsiianantuudsnelumiamlsranniousy 78.779-93.955
fautlsfifianudundsmeluminelsadouanniign fa faulsuiudaluasiuayunisseu
WezAU 1 (EXTRAW) mangaansid ﬁfmﬂiﬁﬁﬂfnucTuLLﬂa‘mﬂ‘luuﬂfmﬁ@aﬁqm A sills
ﬁquoummﬁﬂﬁﬁmu‘lu‘lmL?'ﬂu (SCHYEAR) #WA150UNANINEUKLITTENININU 8N LAN
sawssziuagiianuduutsrsndraioslssinuianss  6.045-21.22 Aaudsifiann
fuulsszuinamiunnfigade sulisunueaiufimeululsafou (SCHYEAR) 39
Anwiuusssydoniolszinndess: 21,22 doumulsnfianuiuulsszninaniog
Youfign Aa futlsiucudaluaiaoumiusyumsauuasdu 1(EXTRAW) Sy

1 1 v
wdsrennaunualssinuTanay 6
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& daral danselvn &

@918 2 HANIAATIEHTAREEIANUANITARUNAG

Al au Ussnn Faurliea
SUPERYV JOBEVA DEVELO
DE .0095 .0036 .0072%
ADTRAIN IE - .0017 .0015
TE .0095 .0052 .0088*
DE .0045 .0032 .0016
OTRAIN IE - .0008 .0008
TE .0045 .0040% .0024
DE -.0837% 1019%¥ .0870%*
BANGKOK IE - -.0146* -.0079
TE -.0837% .0874%* 0731%*
DE -.0167 J376%% .0312
TESABAN IE - -.0029 .0035
TE -.0167 1347%% .0347
DE ~.0269 1226*% .0174
SOPOCHO IE - -.0047 .0013
TE -.0269 179%* .0187
DI .0219 .0184 .0277
PRIVATE IE - .0038 .0040
TE .0219 .0223 .0317
DI - 1740%% .1392%*
SUPERV IE - - .0075
TE - A740%% 467%*
DI - - .0430
JOBEVA IE - - -
TE - - .0430
R’ .0159 .0856 .0730

*% pc.01 * p<.05 , DE = avdWanwan IE = avgwanedan TE= avinau
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EXTRAW 19.16247 1.28439 .06045
(93.955) (6.045)
SEX 16976 01511 .08173
(91.823) (8.173)
SCHYEAR 45.50615 12.25849 21221
(78.779) (21.221)
GROWTH .30546 .02608 07866
(92.134) (7.866)
JOBQUA 0.48103 0.06297 11575
(88.425) (11.575)
JOBINV 12391 .00990 .0740
(92.600) (7.400)
JOBSAT 0.31429 0.05437 1475
(85.250) (14.750)

AUATLUINAY AD TROaTIDIANNELLLT

1.4 gan1siATzianEnaiamauuunysEauA N analalun s friRenues

v 1 4 ar
AgAeluAaaNNTTATIEF NN T AL

n17RTIRRaUANATIIalNAalATIaTILARIA HANWU S TEuIaTad BT se T uu
Uaduagiuanuimalalumsdjiianueesn; (wwunwi 3) daflumnitbusmdaamng
seaulnaFeunazlumaiiannnszauagnniiaszisanniulatldlainaaunisiaseaing
wyrgavradllrunsudarananisiamztlutuneuusnnud lunsdiliasnadaaiudoys
Falsrdng Aau gRAnRsilumnliulamaninnail MI wazanil EPC suldlunai

v o 9/ = ar ¢ o 1 2 2 1 o

agpAReNUTayaTIlsedny WarrnanAlAduLAds (X°) wnnu 217.6963, df = 189,
p = 0.07477 ATUIINTIBIMAIADIRALTAUAY (RMSEA) WNU 0.0040 ATHAATEALAINN

a

nannau (GFI) winnu 0.9978 agnanadnannawdalFoudiay (CFI) winnu 0.9948

HansiATIzien wasesaulrrsiulsaFaundaniwasodAaturesinulsrrauag

(intercept) wanal3luANT1aN 4
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A19199 4 LanTiATIzUaNEnaTaaursaulsuF nuRTideAadteRaulTEAUAg

. . MLUSAY
nALUsaU Ussnn
(0 o (0 0
4 5 é 7
DE -.0112 -.0011 -.0051 .0001
N oram IE .0013 -.0007 ~.0001 .0001
TE -.0099 -.0018 -.0052 .0002
DE -.0030 .0047 .0004 .0027
Noream IE .0005 ~.0003 -.0001 .0000
TE -.0025 .0044 .0003 .0027
DE -.0822 -.0731 -.0739% 0169
N, anexox IE .0065 -.0020 .0010 .0016
TE -.0757 -.0752 -.0730% .0153
DE -.0896% -.0943 -.0624% .0313
L . IE .0044 -.0034 0018 .0009
TE -.0851 -.0977 -.0606%* .0321
DE -.1633%* ~.1246* -.0767% .0841
MNorocio IE .0007 -.0016 .0022 .0006
TE -.1626%* -.1262* -.0745% .0848
DE L15717%% .1480% A174%% .0633
LI - IE -.0003 .0008 -.0022 .0008
TE .15713%* .1488% 152%* .0640
DE -.0054 -.0035 -.0175 .0105
Nurery IE 0173 -.0081 .0010 .0026
TE 0118 -.0116 -.0165 .0079
DE .0185 -.0225 .0258 .0078
Nioseva IE .0045 -.0012 -.0011 .0004
TE .0230 -.0267 .0247 .0082
DE .0978 -.0262 -.0230 .0088
n IE - - -
DEVELO
TE .0978 -.0262 -.0230 .0088
R? .9021 7761 1.00 .00
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ALaAE (intercept) TBNAMUTTTALAT

Foa o v

= “‘: 1 a =Y Q(Q =% Ll L4
nmsFrudsuluruneulgisusainisAngindulssansaninareiaul sy
Tra5uudiidaniade  (intercept) wBIsaulsszAUAg AINN1TdlATIzAnldsunsy
3 =1 = | & o e" a s ar ar a = ar
waneadudailullsunsuaudnildlunsinszinmsrauiuldsunsndassdeimunnig
arxsaliansndezinyssaulamuiy  InuqandnsAsnanistssunpndning
ladseau  (cross—level effect) waevidgadlilsunsndnuiiauvienanuediels wanis

a 's P
AATILMLAUDLY P19 NN 5

A15190 5 ANdnsransansnaluiszau (cross level effect) ainlisunsy LISREL Ay
Tusunsy HLM

. . 04 o o 104
AU AU 4 2 < Z

LISREL| HLM |LISREL} HLM [LISREL| HLM |LISREL| HLM

ADTRAIN | -.0112] .002%9 | -.0011 |-.0009 {-.0051 | .0010 | -.0001 ] .0031

OTRAIN -.0030 | -.00002( .0047 .0030 .0004 | -.0015 | -.0027 | .0016

BANGKOK | -.0822| -.0509 | -.0731 | .0808 |-.0739%1.0802%*[ .0196 1191

TESABAN }-.0896%1.1251%*% -.0943 | .2154 |-.0624%|{-.0087 | —.0313 | .0165

SOPOCHO | -.1633 [.1590%*®-1246*% 1950 }|-.0767%] .0169 | -.0841 |.0902%*

PRIVATE 517 | -.0041 |.1480%%F ) 1972 |0174%% [ -.0018 | 0663 | .0441%

SUPERYV -.0054 [.0949**¥ ~.0035 | 3083 |[-.0175 ] .0054 | .0105 | .0605
JOBEVA .0185 | .0504% | -.0255 | 0074 | .0258 | .0029 | -.0078| .0433
DEVELO 0978 | .0132 | -.0262 | .0539 |-.0230 | .0223 | -.0088 | .0075

R 9021 | .2849 | .7761 | .0730 1.00 0506 1.00 .0860

2

**¥ p<.001, *¥p<.01, *p<.05

AANANTNA 5 WUIHANITHATIEUDNENALUATEAL (cross—level effect) IDIVNAD

) ! o o« & Yo o 2 P [ a Lany
Tsunsufimumansinaiy  aeuy GRspAaneniniasnsoaqauindulsednanlaainnig
UszannuaanslsunsudausaidnasiTlilaman i salAT s U ENE WAL N8 LWL U WY I LAY
Tulisunsudarasanadesiudoyadalszanduiald  isuavihnisnsaaseulnuniniy

i =Y a v o [~3 (-3 o @ = ar o
Aanswaletseauanldsunsuidsuasiduuinvualullsunsudasisaluluwmaidssnuny
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nsarrzvasllsunsudaraudayinnisdi s itinenFauisunani AT sianng
aadlsunsy

o Y a o ) v
HANNTATIAADUTUAITNN 6 waAvIANsrAnandszanuanlasainldsunsu
daudadnAauiazilnlunssanadasnudeyadalszandaasiduniy  uwsniei
AlraupridudrAyneatn enafunsiesannluniidoaiaiinguaaeieunalug vinlik
AlaauATEAgY wanRaTanainans Y/df JAiiny 2,514 anmEilunsRaisan
AuaanAredtredlunanulayadlszdandtlaeiansanananmanu X /df Haliide
ANAINTALRUIN BRI AU LANTHAWANAUANLATUE295E M99 2.00-5.00 (Carmines &Y

Mclver,1981 ¢14titlu Bollen, 1989) uasvinlunanauiwaanadasnudoyaidanlszdng

a15afl 6 AztlinANanaRdesesteyalunITATIEREEnaludseay  (cross level
effect) szuinalusunss LISREL Aulysunsy HLM

Guil | df X rdf p RMSEA | GFI CFI
Tuswnsy

LISREL 217.7237 225 9677 .6237 .00 9978 1.00

HLM 484.7507 225 2.1544 .00 .01097 .9978 .9533

@999 7 nisufTuuigudAn R eeanisvinuisaefgresaaulsszauaglaasauls

. =1 < =3 o
itﬂUINL?HH@’]ﬂTﬂTLLﬂN@’MT@LL@:IIJTLLH?NL@‘ULL@@L@N

Aakils JOBSAT-intercept | JOBINV -intercept [JOBQUA -intercept [FTROWTH-intercept

Tuswnsa
LISREL 1.00 1.00 0.7761 9021
HLM 0.086 0.0506 0.073 2891

agulsfimuyiniaisanar R? gewnulsssiilsdaulunisesuiaanuduuls
TEIANBRBTBFMYTTEAUATUANLIY  AnnaINITTlun s unsredldsunsndaisailang

ndldsunsaidaueaiduyn < soudsiiaFsuiouiu (meei 7)
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FaoArlaauAr ity 217.6963 Tiavmaaailudass 189 sesutiadrdtyviniy L0747 fail

ARTLAUANMNNANNAULYINAL .9978

] a a a 4 } = ar
nan1TSauiaulss@nsnnresanisiiassurzuandldsunsnaaranullsunss
WruaaldNNUIINITUsENIIA BN ENA lATEAL (cross level effect) aaavegadlysunsui
1 ar z - ) ‘ o U & - A’Q - ar
ANMHUANANAUMNTUIALAEAANIY  WALBUIAIdNLse@nTaninaladseauannisunss
3 3 ° ’ o v a (3’ < 3 1 ar < ‘{A - v ar
wanaadnluimualulissdasaudcdiiaTisinanasanudn  andse@nsanswaladssau
anllsunsudgueaidnaeuinaanrdaivdaysidalszantiansunansaddnsdaune

A lARLANTADBIANANNITIURATE HAN 2.1544

Use@antnmaeslisunsumaesnefidenuazdasiaiiuansieiy  asldsunsu
BTUAALENAINNTOUIAARALNY (intercept) WazAINTU (slope) HUAATIEML AN AUA LT
Wusiaudsenalsl udldsunsu@ssaainnsnunAamsnuny  (intercept) N1ALATIZULALIEN
atAeY  willsunsu@airaarmanusaiinanuaannfetadlina udeyadnlsyans
mminLLﬁﬂrgmL‘r"{mﬁummﬂmmﬂ?i@uﬁLﬁmfa’mmﬁmm:mwﬁuﬁuﬁ(ﬁu‘nmﬂfmu
paARoL  wazaansmiunailalunaannslaneiehllszgndldiunsieseiniug
iy MeAlATIEReasAtsEnaLLLLNYsEAL (Multilevel Factor Analysis) n1sitasnzilaieg
Tﬁdﬁﬁummﬂmuwm:ﬁu (Multilevel Latent Growth Curve model) (Muthen, 1989,

Muthen, 1991, Duncan ULazAMLY, 1997)

datauanuslunisitaaseaal
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7flamansin  (measurement model) iwszaziflunisldanssnuzsnunisimnzideya
v o ad ° [V ’~ ol 9 &
sadlusunsnlainngasyinlilananisaaseingnaeennnau
2. AATHNIANERENNINAzNANANTY (slope) wa4inulssEALAaNANTAATIET
ANMANNNSAATIZIRYTEA IWIzasvialida i AinaNssnn WAzt eyaveslsunty

a v & = ) e -3 o
Aaraliganuiisusinnuldsunsudsuesdu
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