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Matrix Organization: From Concept to Application for Research

Administration
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Abstract

The article, “Matrix Organization: From Concept to Application in Research Administration”, aims to
explain and synthesize the related literature about organizations with matrix structure and administration with
the main objective being to apply and utilize the approach to the administration of research projects.
The article is written from the review and analysis of literature such as researches, textbooks, books and articles
written on different ideas and concepts on the administration of matrix organizations from the perspectives of
academics, consultants and practitioners. It sets out to search for and compare the necessity of matrix
organization management, concepts, structural characteristics and administration, strengths, weak points as
well as different types of matrix management in order to reach the conclusion of the most effective matrix
organization management that can be applied to research administration.

Keywords: Organization management, Matrix organization, Research administration
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(Rogers & Mcintire, 1983) m3siilusuuesgidvanay (specialist) luudazanssmuaziiunumlunisindulaudletiym
e 9 Heluguasansriay fuyu uaznaila fidorvgazinisiaueteionies Jyminu nasnauisnisg
wAtymrhuanetidutyrainseiuansdulunulasiadievesednis wazsensindulavesgiisnunadenisasmn
Famsiigsutilumssaduladanarinlduneaddeddnatunisuiledymannning wazerslsuriaeg Tasiane

1

Journal of Social Sciences in Measurement Evaluation Statistics and Research

Volume 1, Number 1 (January-June 2020)



BIANITUVVIINTNY : DINKUIANGNITUseendlTlunITUTNITINITE

ﬂ’]iﬁﬂaus[,ﬁﬂ‘uL‘VIGJﬂ7iﬂjﬁiﬂlﬁﬁﬁ]%uLﬂuﬂi%ﬁi’ﬂUﬂ’]iﬁﬂﬂu (Cummings & Worley, 2005; Rogers & Mcintire, 1983)
Smaunands Q’ﬁé’mw‘iumiéfﬂ%uslaﬁlLw’fa’%ahﬂé’éfﬂ%u’i%mﬁugmﬁmmmqmﬂﬁﬂﬁLﬁwﬁulﬂuﬁﬁm venddeiiaue
weragndudineudsseduiiisnunausiaiednaula (Rogers & Mcintire, 1983)

uananAANysivesdoyauaznisldinatlunisnovaussnduiidrirainduneulunisndunsostoya
rouduSesiafumudiudulaseadreiiesdniseanuuuld (Rogers & Mcintire, 1983) Ssildgymmdndnusynnswila
flonvdanansenusion1suimg AsduRen1sfgisiunveusazikuneaag e 1888 LIATDINLNALLESTIE
unumsnnauAuly FeerailfiAnanudemedeununduuasiiininendnueiasdnisle (Cummings & Worley,
2005; Rogers & Mcintire, 1983)

ideneafanisuimslassnsvesussimalneg 3915al wadly (2553) Tiuugiini Tunisuimsaunsliaanu
seffnszfelailinnsianugngandudiluneldszuuuuaniin 4 fgniigaduudrindunuimisuisaudumen
warlurnimifeatunsassmuteadnauuamidlel Yausssulnifusvasesims Tne 39150l widis (2553) Ifiauet
msUFvesdnslidussuuidatdunsiGouiuasuivi danudangu fnsdnassmineinsia Weslssfussuy
nsfinw wazanansaUTusegamnzaniunsiasuuasesdsnslneuaglan

MndnwarnsuimstanisesinIsuuuRaA fifluuuunsvinuAeuinenned uazliaunsauiudasienis
wWasuuasmanalulad nssurunismsdoans uaznisiadulaldognenmiaiu vliinsdumdnuarnisuinis
$annsiiusyAnBamanndy annsonouaussdenisiUdsuntastisiniinit dudoundy wilsluguuuunisudums
FansosdnsildFunssensuinfivszdnsnim annsaneuauswionsivdsuilasiisindy Sanudangulunnsly
n3nens wazgnihunldlussdniseing 4 un3Buis fie “n1suimsdnnisesdnsuuuiming” asieazidensznannlu
Widedialy

HUIAAYBINITUIHITDIANSHUULUNING
LLmﬁfﬂmsu%mﬁmmsaﬁmmuuLw%ﬂsﬁgﬂﬁmﬂ%ﬁmLLiﬂqumammimmiﬁuu,azmmﬂ \esan
gnamnssunstutazomasienudnduiidoafiudnenmlunisdeasuaznisdenlostoyaluuiardruaulugisnm
LReiy %ﬁlﬁﬁmsyizmmimﬂﬁﬂmw%mﬁmmiLﬁmﬁu frensdeusiewnAnnsyuiun1svesszuulasinis (project
system) ﬁUIﬂidﬁ%NLLUUéz\‘iLﬁm (Cummings & Worley, 2005; Davis & Lawrence, 1977; Kuprenas, 2003; Larson &
Gobeli, 1987; Rogers & Mcintire, 1983) LﬁaLﬁumm%MQu m'mmmizﬂ,umiﬂ%’Uﬁﬂﬁvﬁwﬁ’uw%’wmﬂiﬁﬁagﬁu
sufanssunUaweinszurunseniueu widapaauaunsalunisussaiadmunevedlasenis (Cummings &
Worley, 2005) @sstau1n15U5m159An15896N1sLUUIMEnFlaSuaudonegnanuidaus a.d. 1970 UsSAUTEN
“izjj UDEE K 9 919 3M, AVCO, Carborundum, Hughes Aircraft, Caterpillar Tractor, TRW, Citibank, Nestle, Dow-Coming,
Xerox, IBM, HP uwaz ABB %uﬂuu%ﬁmmmﬁwmnﬁﬁwgﬂLLuuaﬂﬁmaLmULw%ﬂ%m‘l%ﬂumiﬁuﬁmm (Davis &
Lawrence, 1977; Larson & Gobeli, 1987) aziiulddnguuuunisuimsdianisesdnisuuuiumindgniiluldedna
NT9UlURAANMNTTUNITNER SUIANT N1TUSNNT AABAIUBIANITVDINIATY WaslaNTU

| 2

M3a131193R Useiiuka @hn wazn1sITeynedenuans
Ui 1 atun 1 Wnsay - dquie 2563)



DIANITUUVLLNSAT : wmmﬁﬁigj’f}'}W:‘zq’nﬁﬂﬂuz)'zv‘U’?V;’iN'Wﬁ?f‘fy

NIFUNITHINNNT N3TUNIHIANTT
g

(Managing director) (Managing director)

g -
HE118N13 Hann1slAsang
(Director) (Programme
] ]
N TAsens |
] _
D .
2 2 = 2 (Project 1)
13 43 9 2 bS]
= &) 9] o Q
S 2 3 = g
= e S = < TAs9n7s I
= = & @ (S ]
o g = g = (Project 2)
G rojec
= = © S % J
c = =< It =
= 2 E = g
= = =
< i~ =
= < Tasanas i
5 ]
& .
= | (Project 3)

29 1 SNWarN15INBIANISWUUANMEIT (Functional Organization) (€1e)
uarNI5INBIANISWUULATINT (Project Organization) (137)
P7: Lester (2013)

nMsudmsinnisesdnmsuuuvindidunsiiugauiiarangasouvesnisudmsinnisesinisuuumumiig
(Functional Organization) LagN1SUSMITIANITOIANITLUULUSAIUIU/UKUN (Division organization) (Cummings &
Worley, 2005) Imaaqﬁmm‘uuLw?ﬂsﬁﬁms‘u?mﬁmmﬂuﬁﬂwmzﬁuﬂamuLLmuﬂ/mﬁmﬁmsﬁﬂmqmi/gﬂﬁw/maﬁﬂ/
na/a% Uszanutuntdianulassadslunundueosdnns (Cummings & Worley, 2005; Larson & Gobeli, 1987;
Lawson, 1986; Lester, 2013; Rogers & Mcintire, 1983; Wysocki, Beck & Crane, 2000; Wu, 2007) wagldnineins
fanunsudaninernsuyuslunisudndussdnisliussaudmueianiziangasdidaly (Wu, 2007) anunaiwd 2
fattu nsvieuvesyarafiegluesdnisiidnisuimsdanisuuuamindasiivamdfiantsnuasanutdutys
aghaten 2 Ausauiy fe anthauanedeiuUyriduanuauntig wu o msean dheve fukmiaiuas
ﬁﬁﬁuﬁm%ﬂﬁLﬂUﬁﬁumﬂuNamﬁm%ﬂﬂiﬂmi/ﬁuﬁ (Cummings & Worley, 2005; Larson & Gobeli, 1987; Lawson, 1986;
Lester, 2013; Rogers & Mcintire, 1983; Wysocki, Beck & Crane, 2000; Wu, 2007) fafantiiedesaneteiudnywi
Anduaedidrnaminiu udaziumuimmihfanzenetu nanie shvdmumetsudymiibunuaumiiiazs
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Lester, 2013; Rogers & Mcintire, 1983; Wysocki, Beck & Crane, 2000; Wu, 2007) @yaains/aundndieglusdnis
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#osdnasananlunsinuuidlanaludiureanunislulasinig glildnailunisviauiiAefulasanig

aghafiuiian (Lester, 2013; Wu, 2007)
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nann1sIaTzilumaaunisiassairamseaulagldvundiatng
LLaﬁ%mi‘Uszmmﬁﬁmmzam
The Principle of Multilevel Structural Equation Modeling Analysis
by Using Optimal Sample Size and Estimation Methods

a o

A3smu 9 wunanst

taw.a. (NM539euazUszliunienisfing) drdnvesideunayinng univerdegluvivsssunssy libsgegmail.com

UNAnge

mﬁLﬂawzﬁiuLmaammﬂmaa'gwwnizé’uLfluw1ﬂﬁﬂmi‘iﬂiwﬁmqaaa%ugaﬁLﬁmmﬂmigimmmmﬁm
nmegilinnaaunislassaefunmsiinsgsinssiu iefnwidvdnavesfuusinnevansssiuiiiidesuusn
waanasoAnuUdutusTuseauls ilvlanuaseunquuazAndenhadilieneiuuulssndion waztaeudly
Fosfnlumstinszivedumaaunisiassaiiuasnsienesingseauld msdenldadfansmiadatonnandesdu
nsedid Mstmunvafegiivzaulnsfinnsanvuiaiegissefuananiessdungududusuusn Tasvunn
fegeseRunguaaniun1siassiasiiduuenndy 30 nauauly dmsuruediegiessduganavidoseiuyana
Amnzaumsivuadioganindy 10-20 whwesdinumsives dwmsumsussanaamsivesmeisenuduly
I9igean (ML) war3Banudululfgeanuuulvansaumediy (ML) Mlunsdifivunasegrusagnguiiniy uasdeyad
MSUINUIUUUNA daumsUszinadmsfimeifeisfmnudululiggaves Muthen (MUML) 33anadululy
gegaunsdIn (PML) uazdsanundululdgeaasomanuaanndeunasgiuiunsauaglaauas (MLR) 1lunsdl
Sruaumheiessluuiasnguliivifiu ussdeyatinisuanuasiiliiduldsnd fadingusessiivualngiiiome
MsUszInMAMTNesFIETE ML uagds MUML agliimilndidsadiy

AdAT : Lmaaun slaseaianyseay, ANUETUSAE AN IEAU, YUIRRI0E1S, NMTUTENIMM

Abstract

Multilevel structural equation model (MSEM) is an advanced statistical analysis technique that is
developed by integrated the analysis of the concept of the Structural equation model (SEM) and Hierarchical
linear model (HLM). To study the effect of multilevel predictive variables on the dependent variables and to
study cross-level interactions, cause to comprehensive and profound than traditional analysis statistics and can
help improve limitations in the analysis HLM and SEM analysis. The sample size that is considered first about
appropriate with macro-level or group level. The sample size of the highest level of analysis should be more
than 30 groups. For the sample size, the micro-level or individual level should be 10-20 times the number of
parameters. Parameter estimation by using methods of the Maximum likelihood (ML) and the Full information
maximum likelihood (FIML) suitable for balanced group sizes and data has a normal distribution. For methods
of Muthen and Muthen’s Quasi-maximum likelihood (MUML), Partial maximum likelihood (PML) and the
maximum likelihood with robust standard errors and chi-square (MLR) using for unbalanced group sizes and
data have a non-normal distribution. However, if the sample size is large, parameter estimation by using ML

and MUML methods have similar results.

Keywords : Multilevel Structural Equation Model, Multilevel SEM, MSEM, Multilevel Causal Model, Sample size,
Estimation methods
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N3 Rlunaaun1slasIas Ny sEAy (Multilevel Structural Equation Model %38 MSEM) uiada
MsUssInmead ANz aufus ST vesdeyaidmnuduiusiuss fuasmauiu (Nested data) Ineteyaileg
sydvdazdousgnelideyatiogszduun 1wy deyaszdutiniFeuaenunsnaelutubou sudsuaoaunsnnigly
Tse3eu TsaSoudenunsnansluwniiuiinisdne Wudy warlianuddyiumuiuudsvesinusiannslusysu
WWerfunagsnsseduiu 39 MSEM LﬂumﬂﬁﬂmﬁmeﬁwNaaa%uzjqﬁLﬁmmmigimm'il,l,mﬁm‘uaqmﬁmeﬁ
lunaaunistasaasng (SEM) wagn1siiasieinysedu (HLM) (Kanjanawasee, 2007, pp.193) FaudavuAnidensail
1) Mmszsilumaaunisiaseaine (SEM) iumaianisiesginsadailidnulassarennuduiusideang
seuheiulsiueididesiudsmuiionaumaiunisideiRetusuysuds (Latent variables) deildafAaansise
wonimenamaaaladoulunsineenanazuLuateld Filiianisiieseigndonnntu annsaneufanunsideld
TIBNENANIINTI LAYV NANI9EeY SAUTINISILASIZRENENaderY (Mediation analysis) (Wiratchai, 1999)
widadinues SEM Aedlasevideyaldifivsseiuifisindoyaidussfuannduiuas Tadulsidud sitegseseduiu
thuntinseiliadeusglussduieiuimun dwmaliaziosdonisAnyiufiuiussenisiutsilegeinsszduiu
‘vﬁa"l,u'auialﬁaimaa%fwmuﬁssumamaﬁaaﬂaﬁLﬂuisﬁuamwguﬁ’u (Bryk & Raudenbush, 1992; Kanjanawasee, 2011)
2) MATIEimsziu (HLM) Wuwedanseddflflunmsiinneisninavesiusinevagssiuiifidesuusa
Tngiuusineilassafradussduaandy (Hierarchical data) eflgaidufeaunsaiiaszideyaiiinysedy
Iieufdynidanaielunisinsgsideyauuuussimdion lnsdiassideyaiiensudniunisiduiieity
Ufdtusseninsiulsiioginsseiuiudeujauiusiusesuld wililimnuddydelassairsmnudiusiBsamg
FENINFIYT (Kanjanawasee, 2007) ﬁaﬁ?umﬁmeﬁiuLmaaumﬂmqa%ﬂqwnizﬁuﬁqL“T;Jumwﬁﬂﬂ']ﬁmi’mﬁmqaaa
Fugunlmifivsslovirensitelutagiuiifimiuanndestussumivesdeyavesmansanuivisng 4 undetu

N1TYTUINITUUIAANITIATIZTIAUNAUAZNITIATIZINYTEAU UTENOUMY 2 LUIN AD LUINUIN
Hunsvenereuinvesnsieneiidanglfaunsainsgideyanmasauld dnidefidnumuuunindie Muthen

19

& Muthen (2004) £fianunlusunsu Mplus uazuuinisiiaes unisvereveulwnvensinsieinyseduliaunse
AATIERnTanegnyAnLUUIRILUTAIHIY (Mediated Multiple Regression -- MMR) Uagn153iAs1gtiesAusenau
(Factor analysis -- FA) netin3fefifnwiniuuuafind 16un Goldstein (1995) ; Goldstein et al. (1998) fifanlusunsy
MLwiN, Bryk and Raudengush (1992) uaz Raudenbush et al. (2004) gimunlusunsy HLM Fadumedanisinset
Foganysedy wilianmnsnlinszilunansidefifdnuus dulunaaunislassaisfiadrsduanngueiiitouans
Auduiusseninsiudsudefufusudsdeuld sauiadslianunsoinszsiauduiusszndiafauususle
fuduusdaunale

nsiasgilaiaaaunisinseadienyszdu Usenaudaentaenisiiagieyt (Unit of analysis) #ail
1) mhginszraglungy (Within level) Fadumeiinsgiseduasdoszduyana WU sefugania (Micro-level
unit) s¥eudIuUsEnay (Elementary unit) wazatelumiag (Within units) WWusdu 2) wiiedasiziseninangy
(Between level) Faifuniasiinseilusedvuuniossdundu 1wy szfuumaia (Marcro-level unit) sedung
(Clusters unit) waysyninaae (Between units) Wudu (Wiratchai, 1999, pp. 292-294)

fefuanunsoisuifisuamuannsansiinsisidieada 3 Ussian Ussneudas Tunaaunisiddaseaing
(SEM) Tanpamsiasizsinmsesiu (HLM) wagluiaaaunislassadnanysediu (MSEM) (Wiratchai, 2009) liananadl 1
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o

A15199 1 WSgUWgunsIATIELAaansB3easaEs1e (SEM) lamansiasizynmiseau (HLM) wazluna

9

NFIATIEATIE AN NTEAY (MSEM)

Uszifiu SEM HLM MSEM
1. MIAATIEiNsEAY
1.1 3vdnaduuusitasumunnudu (anududuiaulsnim) v v v

lunsimsnzinisanneenan

1.2 Sviswaguuusivdsunuanudu (msdudududseam) x x v
Tumslmnesionswalazn1sinsziesrlszneu

1.3 gUluugosdu v v v
2. MFIATIERIAUTENBU (RauUsHE)

2.1 msUsznaAniminesddseneu v v v xx

2.2 fuvsudauiunuvesdeyaiigame v v v

2.3 MTUATRIAUTENBUNYTEAU v x v
3. mATANTSUIZUNMAN ML wazd38u 9  Bayesian + ML MUML uaz358u 4

3.1 fuilinseRuanunaundu (Fit indices) v x v

3.2 afifauUs (Modification Indexes) v x v

3.3 nsReuURaIETeANAwBIAIIAGIMLARDL v x v
4. NAATIZIONENA

4.1 n1sUszaA1BNENa (DI, IE, TE) v v v

4.2 Msveaeungu (Theory testing) 4 x v

5. n13As1videyanuinys (Multivariate data) v v v

WG ¥ vanedls pseudo balanced approach v yneds anansediaseild
** e assume known loading X snefs ldawsadiaszils

o

1nNsiUseuiisunsinseilaelumaaunsielaseasng (SEM) Msnsieinyseiu (HLM) wagluing
aunnslassadianvszau (MSEM) lumsiednedu asiiuldinlumaaunisiaseadanmszau (MSEM) figauausinudnenin
Tumsiasgiteyafilanuaezdulasiadsnnuduiusideainguazdoyanianuduiusidussauannduiusedoya
WAy Fedenfidnenmlunisiinsieideyauinnding 2 Baenan Meluseansliasgifiaunsoguanududiun
Y v o Y o & v o & a ¢
Wuduwdsmuliuazdianmnsasindeivessuuuunsaedilulinaaunisiassasiamysedu (MSEM) Aoanunsninsei

) a ¢ o o & a v . .

NYITAULALIATIERANEUTUSIZsamAle (Wiratchai, 2009)

sUsuuMAInTeilueaaunsiasasiannseau
LﬁaﬂmﬂzﬂLL‘U‘UmﬁLﬂﬂx‘vﬂmLﬂaﬁllﬂﬁiﬂi\iﬁ%ﬂﬂ‘W‘VﬁzﬁUﬁ’uUizﬂaUﬁﬁEJﬁ’JLLUiLLNGﬁQSLu%ﬁUﬂqaﬂﬂﬂ (Micro-

level unit) wu szduyana sesvautnieu 1Wudu uagseduunnin (Marcro-level unit) wu szaulsaiou Wudu

LﬁaﬁmﬁﬂmﬁwﬁummmﬁwLauaiugﬂLLNuﬂwwiuLmaammﬂmqa%’wwmzﬁuwaé’ﬂLmﬂﬁﬂmwsialﬂ‘if

| 14

M3e131157R Useiliuka 398 Lazaianedenurans
Ui 1 atun 1 (Wnsay - dquieu 2563)



wannIsaATIzlimaaunisiasamyseavlngldvndiosuay 350 15UsEa IR aU

Intercept (BO1)

Macro-level unit
(Level-2)

Micro-level unit
(Level-1)

awit 1 lnaaunislassadannsesu (2 szv)
1311: Kanjanawasee (2007, pp.148-154)

9namil 1 lunaaunislassaiimyseiv (2 sedv) Wufediwesnsinudadoideannniifianiwa
onadugrsnamaioundemansvosiniFou Sanmsfinwdunimgel uazuidefiiedesiliAnnsouuuin
M598I0 deddyiitinsnasenadugninisninieuadaeaniiinntederiluseduinSsunaslsuiou
waglddmdendulaitoairdlinaaunislasaiemmsedudinimdnsiu Ssusznoufedudslussdugania (Micro-
level unit) #303eUT 1 (Level-1) wiiaszdiutiniSeu Tnefidudsvhune 3 fauusie X1;, X2; uay X3; waziuusany
Yy vienadugvdmansiseuvesinGoy | TulsaSen | uasduusszduamane (Marcro-level unit) 3e Y; wiesedudl 2
(Level-2) wiosyaulsusou Usznaudiedudsviue 3 faudsie 21, 72 uae 73 wasdaudsanu (Y ) vioaade
KaduqudnansBeuvedlsaou ; ieaulinaaunslassaamssauifinnnnguifuaninnuduiussenine
wUslulneaidousosuds dainndoulugvesaunisfiddydel

1) MynseisnUsausiglunaldsnusvinung (Null Model)

2) Mmelnszilanasunslasadseiuiy Ielnszilanaiiugiu (Simple Model) fuindudsyans
WWune A1 R2 MedeuAuaenndasatlunaiuloyaidausedng wanadvinaniansaasn1edenvesiinusinueg
iUl 1

3) Mylasenlunaaunislasiaieseaunats wagseaugs Inedinseilieaniuauygiu (Hypothetical
Model) funnirdulssaviiduma a1 R2 nagoumnuasnndesadlunaiudoyadeszdng uanadrinanimnss
wazveenvasILUT e sEauTl 2 LLa&:izﬁUﬁQﬂ%ﬂlU (Kanjanawasee, 2007, pp. 148-154)

1. Mm3Anszifiaudsaudagluaalifauusiiuneg (Null Model)
Level-1: szautiniseu
Y; = BO + Ry
Level-2: sgaulsaiieu
BO, = GOO + U
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2. Jasziaun1slasasneseaud 1 dmsuviune Y wislunaiugiu (Simple Model)
2.1 Aipszilanaainugiu auns (1)
Level-1: sgRutinseuy

Yy = (X2, X35, R1y)

Yj = BOL + B21(X2) + B31(X3) + R;
Level-2: sgaulsaisou

BO1; = G001 + U0,

B21, = G021 + U21

B3, = GO31 + U31

2.2 Apseilunainugiu aunis (2)
Level-1: s¥autiniSeu

X35 = X1y, X2y, R2y)

X3, = B02 + B12(X1y) + B22(X2) + R2;
Level-2: sgaulsasou

BO2 = G002 + U02

B12 = G012 + U1Z

B22 = G022 + U2

3. Aiamziaun1siaseed1eseauii 2 dwiurinuneg Intercepts BOY, visalaunanuaNyAgiu (Hypothetical
Mode
3.1 ApseilumanuanyAgiu dun1s (1)
Level-1: syautinisey

Yy o= f(X25, X34, R1y)

Yy = B0l + B21(X2) + B31(X3;) + R1;
Level-2: s¥aulsai3au

BOL, = f(z1;,2Z3,U0L)

BO1; = G001 + G101(Z1) + G301(Z3) + U01;

B21, = G021 + U2l

B31, = G031 + U3l

3.2 Anzilunanuanyigiu sunns (2) Tagldlusunsuun@ly
73 = f(z1,72,,U3)
73 = GO3 + B13(Z1) + G23(22) + U3

3.3 Anziluamuanyigiu sunis (3) Tagldlusunsuundialy
72, = f(z1;,U2)
72 = G02 + Gl2(Z1) + U2

Fonnaaiiosduneada

downadiieresiuuutsandion wu mensginsannesnmsziu wuhitennasdessulunsliads
vaneusens fall 1) Fuusunieduusiunedesinisinfiauysel mstadessnaanaueaandou uardoya
faafinnududaseiu 2) fuusituisudasdiuazduusauiinnuduiusidadunse 3) Anuudsusiues
AAaaAdouiin1TLaNLIILUUUNA ) n13n318vaedLUIaulunnAefLUsYIuelaukUsUs I AY
wilesansssumAvesdoyanmseAuiifidnuuzannduiy dwavinliinnulimnzailunisidenldadiiiaszs
wulssindifondinan mszashliesdiatennantosulasiamzdsduiniuaumiudassiu wasnisindes
Usrnauaanaieu dmsunmsinneilinsaaunislasaiemsssuiuiderlunstereusmedennandesiu
#anan Fesenlinisinsianuaaiaindou Tasdumenninuaaiaindousnsniinsesilulunanisia wazeeul
AruAaALAdeuduEiuld Seieiulunwisurarsdennaudosunsadisnde
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uenaninmsinszilunaaunisiassairommsdulddvilunisnsaseuaunaundueddunadudeya
\FeUszdnd laelddradalaaunad (Chi-Square Statistics: X)) Heilunismageudioadfnenaiifedldsie
mnuseinse e ewwnanadn X ideanandodiu 4 Uszns fle 1) fuusdunaldneuendesdinisuanuasuuini
2) mylasendeyanedldunindanuulsuniu-anuuususiuiiu 3) vunadedededvunalugne 4) Meiduain
ﬂamﬁuﬁﬂ'wLﬂuquéﬁqmuamﬁgmﬁiﬂumiwmaau (Wiratchai, 1999, pp. 53-54)

ndnn1sRin TR uLiionTliasilunaaunislassainenvsedu Ussifudfyfonisitase
anduiusnieludu (ntraclass correlation — 1CC) iiteasavaouindaudsing 1 uluaan1slinszsdianuduuds
ssuihamheifismefiagiinnzinysziuniela Inedne ICC veamnduusmsiidmnninguddadeinmnzaniiosvh
N1TIATIEINYTEAU LNUIINITRITUIAT ICC A5HAININNTY 0.05 (Snijders & Bosker, 1999) §1A1 ICC deun
waneiulsiianuaenndediugs uidn ICC fiAtdosndn 0.05 wansideyaluszivalifinnuiunuslussauuuis
lidduiesihdeyaluiiaszinmssiu

uaﬂmﬂﬁaﬁwﬁﬂmﬁﬁugmﬁuaamﬁLﬂiwﬁ SEM lunisfiarsandsdl 1) asndeudanduius 2) Anadn
Bartlett’s test of sphericity LﬁawmaauamagwudwLmﬁﬂ%ﬂuﬁmﬁuﬁ‘&mﬂmw%ﬂ%mﬂﬁmﬁfl (Identity matrix) 5ol
flosnnluma SEM Uszneushelumanisia waslnalslasadne Smsleseifiensisaeuiduusiulimnanisin
fieumnzaundold Tnefinnsananassiuivdfyneadanitesniiviowiiu 0.05 wansnunsndanduiusves
Ussrnsliifunmindiondnvaluazumsndanduiudtuiianumsnzaufiaglifinsgviaell (Tabachnick & Fidell,
1983; Hair et al., 2010) 3) A¢wil Kaiser-Meyer-Olkin (KMO) tHusisiidToutiisusuinadudss dnsanduius
uazvLABsEnduTLSUISEIY (Partial correlation) seminsduUsusazdilevdnarmuUsuTuvesiuUsdu q sonly
W& Miflenuduiussenieiudsinnefiasiuninssiesiusznouseluviol §1mn KMO fidudnlng 1 wansi
famumsnzausnn dumiitesnit 50 Wumitldumunzaunasliamnsasensuls (Hair et al, 2010)

VUINRIDYNHAMTUNITAATISINYTEAU

AFegEINIsaeSuIedu 2 ndu Ao YAfeL19TERinengu (Between Level) wazuunafiegninigly
ndu (Within Level) SfisnsagiBondil

1. vuinmoegsseAunmAg (Macro-Level) #3asediul 2 (Level-2) lumsiianzilunaaunislassadany
32U Muthen (2012) nanfsuunadiegsluserunguaisiiegiatos 30 - 50 ngu @31 Meuleman and Billiet (2009)

IfeBureindaunguuesnsiinsginyszsdunsingusiegisegntes 40 ndu Wielviisswodmiuns
Anreideyalusedudl 2 (Level-2) Fadunisiinsiesidniwaiisaniug (Path analysis) siivinvunadvswadifies
dntiessudusedddinguinegnauinnit 100 ndu wazhsdianmsfnwmuiminnisiiesgseduil 2 aduluea
Fudoundaiingudetiatosndt 20 ngu AvdwmarhliAnnududedunsussnuamisfiwesld

uaﬂmﬂﬁ NEI1UIUDS Hox and Mass, 2004 (2005); Afshartous and Leeuw (2005); Snijders and Bosker
(1999) lsdedunuiiaonadosiuitaslieuaulaturasegaildlunsiinneinyszdulagionseglusefugs
flan (level-2) 1nndnszdudisniian (level-1) ms1zazivanaunaindeutasiiuauusiudilunisyszua
A5 iimesBnsne wans3deuaa Heck and Thomas (2000); citing Bassiri (1988) a3unglivunangusoeisfioz
AU fdiusiwsesuasiiedielion 30 ngu nan533uues Snijders and Bosker (1999) wuiniidotausiieniu
nstmunuafiogns Inenguinegnassiugsiigaueansiiaseinisiidiuauunnnd 10 ﬂfjmﬁuiﬂ WagINNIAN
%93 Hox and Mass (2004, 2005) fianuiiuinvuinvessnegesefunguiigeanvaansitasesiesaziivmaiiuinnia
viowiiu 30 nguauly

2. uInRI9g133EAUanIA (Micro-Level) wiaszdiudl 1 (Level-1) lumsiiaszsilunaaunislassainony
sefumstinguinegsualngiifisane esainldraialaauads (X3 lunsiiasedt (Wiratchai, 1999, pp. 53-54)
1A Saris and Stronkhorst (1984: 213-214); Anderson and Gerbing (1984: 155-173) Ia@nwInUINvUInfogned
wanzanlunmsieseilussiuyanavesiindsludnvasiifianuduiiudidammesiivuindegidlisnii 100 mie
wen1ni Lindeman, Merenda and Gold (1980, p. 163) T muasnsidiuseninsvuasiognadasiuiumsifines
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vidoudsinisdu 20 e de 1 mafweiviesuusdunald Fsaenndaaiu Hair et al. (2010) lil#dofiansan
YUAFIBENINAU 10-20 WIUBIT NN TRDS

ilesanuuaiegisiinuduiusiunisussanadmsimes fnnnguitegsdvuialnginisuszanm
Amiwesarlinanisussnammnsivesilndfesiu eglsinmuiiendadnlaauans ) Sanuberin
vosnguiiegne Jamssedinsg slunsly aadd X2 dnduguuuuindmiunsaidols wiednusznswilsie dmiundu
hegfifvunalvgvievuiafiegnaminnit 250 mmageuseaia X ariuualduiasuiasauudgiundnuin
?jﬁ%u (Anderson & Gerbing, 1984: 155-173)

nsuszanuAInes

nsUsznammnineslunsieneueaaunislassaiimysedu Snaeisdl

1. 38aadululigega (Maximum likelihood - ML) n3eisaudulyldasgauuuliarsaumeniy
(Full information maximum likelihood: FIML) 33Hagfianunnduni fuszansam wasiiudaszainuinsin
THuszanuamsimeslunsaifivuiadiodslundaznguivindu (Balanced group sizes) wazdayaiinisuanuauuy
Juldsund

2. Fsmudululsigeanues Muthen (Muthen and Muthen’s Quasi-maximumn likelihood — MUML) %38
FBauidiluldgsgaundiu (Partial Maximum Likelihood - PML) we3smmuidululigeansemeuaanindeu
ﬁJWmigﬂuﬁuﬂi’ﬂuaﬂﬂaum% (Maximum likelihood with robust standard errors and Chi-square: MLR) Talun sl
Frurumbeiegndluusaznguliviiiu (Unbalanced group sizes) uazdoyafinisuanuasiilaiifuliand (Wong &
Mason, 1985; Goldstein, 1991; Heck & Tomas, 2000; Muthen & Muthen, 2004)

dvnngusegistivuslvgnisuszinamm iieedies ML wagds MUML agliailndlAeaty dwm3y
n1suvasamisfiwesliduazuuuuinsgiu (Standardization) WUsunsu Mplus azldndnnisAiuinainzuuy
wnsgrunelunguuazszninangy Ssmnfunmsussanudmsnimefvedunanelungy sfiansaniiainim
wsUsrumelungu wazdfunsussunarmisimesvadunaseuninengy sxfinnsaniidianuuysusiusening
nay Feanduisimuneanfudoyanyseiu (Muthen, 2012, pp. 259-260)

uananimndwruninediesnanieluaznguliviniy uardauvsinawanuadldduwuuuninguia
(Multivariate non-normality) aglag#leAduainunaundu (Fitting function) Tun15UszuIaAINII N0 5721875
anudululigegn (ML) ielsidanunaiaindousasgiuazan X2 Alaid1des (Muthen & Muthen, 2004; Hox,
2002) lngrAuaaInAdeunTsLYeslUsunsagliisnsUsznuAf e ss anindauuUsUTIugaw
#un3s (Robust covariance matrix estimator) kazdsHaliiAnAmAAIAIAABULIMTFILTIAIAILATS (Robust standard
errors) (Muthen & Muthen, 2004; Freedman, 2006) @uf1 X dmSunageuaunaunaulssanaailagldaade
uazAANLUTUTILAUFULRLED (Mean and variance adjustments) $aufuisauidululfgegaaauuimna Satorra-
bentler scaled Chi-square (Muthen & Muthen, 2004)

n13AsRFUANUNANNAUVRsluAaiutayadIUsEinY
nsfimsanilusadiiauniuiaunaundufudoyadwsedndvioli Tagliisnsinsgiilensiaaoy
AMNATIvIULUUTsaEansananAadn X Aliddodrdymisadn egralsAniunisldaada X aaslde
mnuseiinsrTadnfosanada X danalidevuinvesngudiedns wagiundudsdaunalidoyaiidnuuzue
nsnszaediliduldsund viedsruruduusiBangy (Categorical data) Msmageufieat X* Suuiliiudiazyfias
AuuRgIULUAU (Browne et al., 1984, pp. 62-83) Faruinisuasdesinauenuedlunisldan X° ATI9E0UAIIM
ﬂamﬁmﬁamm%’mLﬁ]uLLasgﬂﬁaa (Bentler & Yuan, 1999, pp.181-197) d1usunisinnaiunaunduvesluina
aungiiugiu Rasuandadiuvesaiadn X2 de df iasiandesndn 2 (/df<2) wenanilaasfiansan
aunaunduvedlinasnArfuidning q fil (Hox, 2002) (1) duilTaszduninunaundu (GFY) (2) AdailTasedu
aunaundufiuTuuiud (AGFD) Sslnemly GFI wag AGFI azdid1syning 0 f 1 uwiflvenfuldaasiidmnnndt 0.90
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(3) Adviisnvesrindefndsaesvesdiumae (RMS) (4) mdvilsnvesrinduindsaoswesdiumdoninsgiu (SRVR)
(5) ndwiisnuesadsindsaesuesanunainiadou (RMSEA) Ser1 RMR SRMR uaz RMSEA fiaaasiisiiesnin 0.05
Fnzaslldilunasenndesiudayaidasydnyal Diamantopoulos & Siguaw (2000) (6) Afwil Tucker-Lewis (TLI)
ANt 0.90 eidmsunguinegnaiilivifumsinnsanaunaunduvedail RMSEA uawen X/df windu
(Muthen & Muthen, 1998)

dlunaitldldfanunssazuulunaudaiiasegsiln msuiuuflasliteiaueuus Alusunsuseau
Fefinnsanandvdusulang (Modification indices) uagiugtumanguiuaznisidefiiisatesaundiagldlung
fipunse mendtandildlunaifianunswdiddiasandmisifinesseathuinesdussneu (Factor loading)
vosuusdunald JeazviliiesduszneuiidoinisinauysaiuazanunsaeAunenaldegiegnioasiug,

dyuna

N13ANELAAaNN1TIATIETINYTEAURAINNTYTAINITHUIAANTIAT e LlRAaNn1slATaseiunis
Aszsinysziv Taefigauiuduarmaunsolunmsiinngideyaifdnvuz Yulassadannuduiudidaaivnmy
seiusEheiuusIuenaesefuiidmaeiulsralnsannsainsginelilunaior uenanilumslinsei
feanunsaguarududiunduiulimuld uasdiansalessinssduuasinseianuduiusideanmald egisls
fnilunisdenldadfmsddsdedonnandowiumeadn saummwswaaummLLUiIquLmami’;lm']mmmmu
wsszrhamheifissweiosliasginysduniels Tnefinsandranduiusansludu (CC) Semsfidwnnndd 0.05
uvanadeuunIndanduiusiuduanindiondnwal (Identity matrix) n3eld #aof1adR Bartlett’s test of
sphericity uagfinnsananuduiussenineduysidunnnefiazininseviesdusenoundely feadail Kaiser-
Meyer-Olkin (KMO) 1dlananlng 1 hansindinanuimiungauun

Fanstmuavunfedisimngaulaefinnsanvuadogisszrinanguidususuusn Tnsvunnfegissedu
NANEEAYDINITIATIZNIAITHT AN 30 ﬂfjwﬁuiﬂ dwsurnadegsiunglumheivsngauasivuin
Feg1awiniu 10-20 wiwesswaunslives dwiunisussnaimsiiwesimeitanuduldldass (ML) uasds
anudululdgegauuuliansaumady (FIMD Mlunsdifivuindedndundasnguiviiiy wazdeyaiinisuanuaauuy
Wuldsund drunisuszanumsinesfeisiannudululigeanves Muthen (MUML) 33annanduldlsigsgn
vsdn (PML) wagitanundululiggniednuaainindeuinsgiuiuniauaslaauas (MLR) Tlunsddnoy
mhemegluuiaznguliviiu wardeyafimauanuasiliduldsund ssiddnduioesdvuelugfiosme

nsUsEaAIwIsieedeieis ML wazds MUML axlvidilndiAeiy Weldnaiinsizsinieadalunns

o W

(5]‘5’]‘\]aE]U’J’IIlILﬂaVIWWU’lEUUQJﬂ’]’]uﬂauﬂaUﬂU"UaMﬁL"lNin‘i]ﬂ‘lEWl‘JE]‘liJ TnensivaeuA@nf X V]‘lﬁJllu&Jﬂ’miUWNﬂﬂm
d

'i’lﬁJVNW‘iﬂim’]Wﬁu’Jﬂi FUAIUNAUNAUATS N L GFI, AGFI wag TLI bag ANRTINTEAUAIIUARIALATDUATS N
191 RMR SRMR Way RMSEA 53115041918

UaLauauuy

nmleseilunaaunisiasaimseiuiudasiidnenmlunisieseideyadaannauasdoganysaule
Tnsagmelflawnaieatu suialnuanifiveiounaetennantowunsadn Tnsseulvifianuranndeulunisin
wazAuAaRLAReudTuSTULY uilunsidenlFaifdinandosiasalsandeatuinsdendulsdundnuily
T lagdudsdanandesinguiuasnacuidesesiuiaauitdeadeduusauiiauladnuiegeusiae
nsnsrdeuteyafifununuridnuautfidemefiarin s ilueaaunslasaimnssdunielsl muiaRnsun
u1nFIeELazIsnsUTE A muga esainadfiiasieidenanldadfineaeu ¢ Feaasldsae
mnustinsziamszadifainaniianulisesuinvesngusiodns deyaiinsnszarenlifuldsund wasdimudsids
naululuina simnazaedefinsaniiurzdmadetymlumsinssiasiuhldufiaadn X wujesaunigiu
winannau viededdianlunisusulimanatssevauninlinaaziaunsmielunadiiauurtuiiniunaunduiu
Joyadelszdng
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The Study of Relation between Social Support and Happiness in
Studying of Students in Faculty of Education Mahasarakham University
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nsiteadsififnguszasdiie 1) Anwsedunisaduayumsdinunazanugelunisifouvesianaue
Anwimans umanerdeumansay 2) Anwenuduiusseninnisatvayunideruiasauarlunissouresiidn
AuzAnvImMans wninendoumanseny 3) Anweuanansalunisnennsalvesnisatuayunisdnudidieaugaly
n33euvesiAnannwiaans aninerdoumaisann nduiegaildlunisifeaded uldnausAnvimans
wAInedoumansana S1uau 326 au inseadlefiliidunuuiansatuayumedinuuazaiwaulunisiSouvesian
adaflilunslinszideyade Aade rfesas Andsauunmsguuasnsmaduussansavduiuueaiio duuas
nsiATIERannaenaM Nan1TITenudn MsatvayunsdauiiauduiiusnisuinlussAuiiunatsiuainuge
TunsiBouvesidnedsiifvddymisadanisesiv 01 Tnefinsatduayunsdsaudalseneusmensaduayunisdeny
911913156 1euLaraseuai dinadennuguluniniiouvesddnamzAnwiamans uningrdeuniaisaiu
waziiuszansnwlumswensalauaulunsiouvesidnldsosas 25.4 egilfuddymadanssiutoddad 001
uag .01 uawy

AdnAey : Msatuayunedsay, anuaulunisisey

Abstract

The purposes of this research were 1) to examine the social supports and happiness in studying of
students at Faculty of Education, Mahasarakham University, 2) to examine the relationships between the social
supports and happiness in studying of students at Faculty of Education, Mahasarakham University, 3) to examine
the predictability of social support that effect happiness in studying of students at Faculty of Education,
Mahasarakham University. This study was conducted with 326 students at Faculty of Education, Mahasarakham
University. The research instruments used for the study were social support and happiness in studying of
Students Scales. The data were analyzed by means, percentage, standard deviation. Hypothesis testing was
conducted using Pearson Product Moment Correlation Coefficient and Multiple Regression Analysis.
The research results found that 1. Statistically significant positive relationships at moderate level between the
student’ s social support and happiness in studying of students at Faculty of Education, Mahasarakham
University were found at the .01 level. 2. Student’s social supports, including teachers, friends and family affect
happiness in studying of students at Faculty of Education, Mahasarakham University.  Furthermore,
the percentage of the social supports effectively predicting the students’ happiness in studying was 25.4 %
and statistically significant at the .001 and .01 levels.

Keywords : Social supports, Happiness in studying
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Abstract

A study of the attitude on accelerating the quality of learners in the Eastern Economic Corridor (EEC)
of teachers in social studies, religion and culture subjects under the NCPO1. The objectives of this research
were to (1) study the attitudes of teachers in the social studies subject to accelerate the development of
learners quality in EEC, and (2) compare attitudes of teachers with educational background and level different
positions. The results of the research were as follows: (1) Teachers in social studies, religion and culture
subjects under the NCPO1 have an attitude towards accelerating the quality of learners development in the
eastern special development zone was at a high level. (2) teachers with different educational background have
an attitude towards accelerating the quality of learners development in the eastern special development zone.
The cognitive domain was significantly different at the .05 level and Teachers with different positions have an
attitude to accelerate the development of learners’ quality. The psychological range was statistically significant

at the .05.
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Abstract
Sukhothai Thammathirat Open University has developed a computerized examination system, which

is a guideline for the needs of individual learners consistent with the teaching and learning in the distance
education system. The previous examination on subjects with multiple- choice test items, but the university
examination are both multiple- choice and essays test items. Therefore, the university has developed a
computerized examination system for essays test items. This research aims to study the examination
management results. The results will be information to improve the development of test arrangements for
diversity with the needs of learners. The sample of this research included a total of 50 volunteer students who
participated in the examination and 15 staff who use the system. Data collection methods consist of
questionnaires and focus group interview. Data were analyzed by content analysis, percentage, mean and
standard deviation. The research results found that the students almost satisfied with every items for service
system. They were satisfied with the highest level for examination system. The staff recommendations for
information on system development about examination management, scoring essays items and data
processing.

Keywords computer-based exams, essay test items, computer-based exams for essay test items
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