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Abstract

There have been several studies on research engagement, most of which included
many coherent factors; but there have only been a few studies attempting to improve the
measurement model and the instrument for measuring research engagement. As a result
of this, the main purposes of the research were: 1) to develop the research engagement
measurement instrument and measurement model 2) to validate the construct validity of
the research engagement measurement instrument 3) to examine the measurement
invariance of the research engagement measurement instrument for doctoral students in
the Faculty of Education. The data collection process used a 5-point rating scale
questionnaire to survey Chulalongkorn University students at two time periods: 46
students were surveyed during the first semester and 44 students were surveyed during
the second semester of the 2015 academic year. The research instrument for measuring
research engagement was composed of 3 areas: 1) reading research 2) applying research,
and 3) initiating research. This study aimed to conduct confirmatory factor analysis by
considering the construct validity of the areas and examined the invariance between the
period of both semesters using maximum likelihood and Bayesian approaches. The result

of analysis revealed that the quality of the measurement instrument for research
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engagement for both semesters provided conformity in quality with validity in a high level
for every area (Cronbach’s OL > 0.8) The result analysis using maximum likelihood and
Bayesian approaches was conformity because the measurement model was in accordance
with empirical data for all data from the first semester and the second semester. The
maximum likelihood estimation was Xz(l) = 0.038 p-value = 0.845 in the first semester
and Xz(l) = 0.142 p-value = 0.706 in the second semester. Bayesian estimation gave
Posterior Predictive p-value = 0.421 in the first semester and 0.341 in the second
semester. Invariance analysis between the semesters for the model of measurement
found that the maximum likelihood estimation summarized that the model was invariant
when parameter, factor loading coefficients, intercepts, variances, and mean of latent
variables were equal in both the first semester model and the second semester model.
The maximum likelihood and Bayesian approaches gave conformity results when the
parameter of the two measurement models for both semesters was equal to the last

level. The model could explain the observable variables with statistical significance.

Keywords: Research Engagement, Measurement Invariance, Bayesian Approach, Doctoral
Students
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S.D. = .632) wazmsviaddvegluseduiin (Mean = 3.755 S.D. = .677) lag 2 a9AUsENOU
finsuanuasindifeddsund Tuveflosduszneu 3 Aeutratun uazilinilds (Sk = -0.030,

¥
6

-0.047, -1.419 Ku = 0.306, -0.450, 2.656) Han133ATIevanANUgIY LERIFTIANTIT 2

¥

A15197 2 HaN1TIATIERaRANugIUII8eAUTENBY

FTULLIA 29AUszNBY | Mean [Median| S.D. min - max Sk Ku CV (%) | n

ANAAY 2558 1. 91UW38 | 3.300 | 3.333 | 0.645 |[1.222,4.667] | -0.486 | 0.769 | 19.545
2. Mwams3du| 3.634 | 3.600 | 0.654 |[2.100,5.000] | -0.045 | -0.428 |17.997 | 46
3. MUY 3.889 | 3900 | 0.576 | [2.200,4.900] | -0.406 | 0.408 | 14.811

aavane 2558 1. 91Wu3e | 3212 | 3.167 | 0.757 |[1.111,5.000] | -0.030 | 0.306 | 23.553
2. Mwams39u| 3.614 | 3.600 | 0.632 |[2.000,5.000] | -0.047 | -0.450 |17.477 | 44
3. MY 3.755 | 3.900 | 0.677 |[1.300,4.800] | -1.419 | 2.656 | 18.023

2. NSAATICHAMUNYILATAMUTUNUS

{ o

HANNSILATIZRANNLNEIAI8FUUTEENTOANIVDIATOUUIA WU 8IAUTENDUNY

3 geAusznaudainnuiisseglusziuginit .8 Fsdeiduszivavnesdusznau Jeyailiiv
Tuniadukazn1AUany WU3n N1581UINUITENAT O = 854 way .887 n1SliNanN1SIvY

A1 O = 861 way .882 drunsiNanisyinideial O = 884 wag .901 AUATSU

Sl

v v ¢

NANITIATIZAANUAUNUS LnuAduUseandandunusiiesdu (Pearson Coefficient
Correlation) s¥ninadauUslinanisinsiziaenadesiuluiiniaduuazaiavats wuii
nnosAUsznouiauduius Tuogiltodifyniadffiszdu 001 Teaoandosiunsiases
#7e Bartlett’s Test of Sphericity #inudn MauesAUsznoudaudufuSiusgaitodiy
eEdAtuAIMTIN Tifn KMO = 713 Tuniadiu waz KMO = 752 Tunaane feauiuléineadn
meavareiidfiganinaiady Tuealuniavaisdsdanuduiiusvesesdusynaudiganin

NANITIASIZNANEDR WAAIAIAITIN 3
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A15197 3 HANITIATITIAIANULNLY WaYALFUNUSTIwBIAUSENBU

. . Y AR aavane
29AUsENav (31UIUVD) 1 2 3 . .
Unsinwn 2558 UnsAnwn 2558
1. 9791398 (9) .854/.887 812%** 0.759%** Bartlett’s Test of Bartlett’s Test of
Sphericity Sphericity
2. lnan1539e (10) 723%xx .891/.882 0.748%** X?=58555 (3¢ | x?=184.908 (3y**
3. 93 (10) 58g*x* 658%¥* .880/.901 KMO = .713 KMO = .752

Mnewe: ** naneis Avdszanadidedidni .001
wUImLEs Ao duUszansdanvesnseuuin nadu/nialaty
UONLUIMLLS A A1 Bartlett’s test of sphericity WaAlAlumues Ao MAdu wazwdolumies fis nalaty

3. MAATEiasAUsznaUdeBudy

fideineosdvsznoudiududostudieitnnginaniugean wud Tuea
fauaenndesnaunduiuteyaiissednsluyninasifiduuaisassdasiiiuieya Tnoniadu
Yn1s5finwn 2558 D1 X2 (1, N=46) = 0.038 p-value = .845 A1 RMSEA = 0.000 @1
SRR = 0.003 1 CFl = 1 wazen TUI whify 1.089 naans¥msiine 2558 fieh X (1, N=44) =
0.142 p-value =.706 A1 RMSEA = 0.000 A1 SRMR = 0.003 A1 CFl = 1 lage TLI Ay 1.049
uiien pvalue vosmaUanelnmsinuasiiendesninniadulnisine uidefinisanandr AIC
waz BIC wui1 lumaidieszvishedeyaniauaisUnisdne 2558 fianuaenadesnaundu

1INNNNRFUENLBELTDIINTARIRAINEITALRENTT S18a2LD8AYRINITANTVTAINNABAARDY
NANNAY LANININITIN 4

A1397 4 emsdriienudenndenaunauren sUsEIpAUUAIztandugEn

SRMR | RMSEA | TLI CFl AIC BIC LogL X2 p-value| df
AARY 2558 0.003 | 0.000 | 1.049 | 1.000 |212.075|226.704|-98.038 | 0.038 0.845 | 1.000
aavang 2558| 0.005 | 0.000 | 1.029 | 1.000 |[197.596|211.869 |-90.798 | 0.142 0.706 | 1.000
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A15UsEL AL UL TMTUANMSWInWasew (Prior Distribution) vean1siseassl
\uiuy Uninformative prior iilesnnlsififeyaneuntiifivsnefiazimuanisfinosnounih
l§daau {iduruunlidminimefnuddadurounang Lawan lngtdminesdusznoy
(Factor Loading: A) fimsuanuaauuulfsun@ifidade 0 waveuuwiugn (Precision) wiifu 0.002
AngadaLnY (Intercept: ) fin1suanuasuuulAsunifidniade 0 auwsiudwviify 0.003
AULUTUTILYRIUUTUAY (Latent Variance: ¥) wagArmnaalAdeauainn1sin (Measurement
Error Variance: 6) finsuanuas e Gamma Afigushawiiiy 1 uazdnsnsiasuntaayiniy
5 MfeosannITuenuRsHeuMThansasusedydnual fell

A~ N(0,107%), v ~ N(0,1073), ¢ ~ Gamma(1,0.5) uaz 6 ~ Gamma(1,0.5)
NANNSIASITNVDUANITNITINADIUBUA 911U 10,000 SOU 91U 3 9129k WU

: 2. A
A1 Log Likelihood Ratio X
2558 nuwis dodluimaliifinnnuuanssiuninin Inedian Posterior Predictive p-value = 0.421

fdantnaresnuluniaduilnis@nw 2558 wagniadanednsne

uay 0341 muau Ssegluszduillndides 5 awitdmualiluneusy lnaiiiesevisedeya
MAvane 2558 fiauaenndainaunduuinniiniady iesanniiandvdl BIC DIC WAIC LOOIC
fitloandn uazdidn Marsloglik uaz Logl GNRY Fanamslnseilaonadesiunsinseiaae
mMsUszinaALUunvasdugaan Advlinuaenadonauniu Lanwened 5

A1599 5 519N15ATTUAINEDAARDINANNAUYDINITUTLUIUALUULUE

BIC DIC WAIC | LOOIC |margloglik| Logl PPP
Mady 2558 234.126 | 213.642 | 214511 | 214.756 | -137.253 | -99.933 | 0.421
AAvany 2558 220.167 | 200.387 | 201.589 | 202.024 | -131.137 | -93.158 | 0.341

N137TIADUAMNINYDINTI ROy AMIEIlgNIneN WUl Iagnnsiudeya
dnuzN153180997 lneaAranduiusuainisiiasmisimesurazaAsut1einissass iy

Saszeiofu 00 mN 3 ziulsinanulunszuiunisiiassnisimesianuduiusiunoutng

o
U o = o

teglunmesiu (Ind 0) Wnefiwsdwesndulidduiduiusiudnnuiiedldfgwiit
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AAdu AaUany
1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1
Im[2,1] 1 1 Im(2,1] 1
th{1,1]
Im(3,1] Im3.1]
thi1 1] 0 thiT.1] 0
th[2,1] thi2.1] 1
_ -1 th(2.2) th(3,1] N

th(3,1]
psl1 1] - pelt 1] :|- i
nuf1,1] - ””g:}

21] | nu(2,1] o
nu[2,1] i i th(3.3) nuf3,1] r
nu(3,1] I I S B B S B

i 3 AAuduiuslunisdnaestoya nnadu (e) wazniavate (1)
LagALMLIeImTWeslun1INane (Nang)
R ps (psi: P) nunefis ANURUTUTINVRIAIRUTURS,;
I (lamda: ) waneds dhatnesddsyneu;
nu (nu: V) Agadiauny vieAadevessudsdansls;
th (theta: ©) wunefs ArAUKUTUTILYDIALABIAAREUINNT TR

'
al

Tnssauudamndimesyndiingwnisuanuastesnfineifisiaestudidnvued
winnzau lnedn1snszatsves TRACE plot v83 3 wildfifidnuwarnisnszanelndiAsaiu
aonndasiunamslaTd PSRE $1eiu nmsdassiiiaunimdditaslinisueniesemnaiives
fdnwaurannes waz ECDF plot danwuzund ns1vl Auto Correlation 983n1591a03uAaY91Y
femuduiussudnios Tnevesnfegramnsilmesfiddy fo winiwesveuiminesdusyney
(Factor Loading: A) YBIMIBIUNUITEVBIABINANISANY uanITanTNT] 4
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lambda[2.1] Lag lambda([2,1] Lag

AR 4 naUszdiuaunnvesilginaenvesdminesAUsznay Many (€1e)
mavane (131)

1%
- g

AdUUsEANENIALoIAUTENOUBIIUYNAININ1TUTEUUANEIAUANFA1931A O

v aa v =

agailddrdgynisadiniasinianisfnelunnisnisiesied laegidedvue (Fix) n1581u

)
s

Afelidadussanifasilifodunasividy 1 fainisussanaswuunnrinandugegn
LAZLUULUA KNSz nudn nsUssanmasaesuuuiamnsimesindidsatu nns
AATIEVRUULUALA Potential Scale Reduction Factor (PSRF) Wnlnd 1 wansfie n13n5ea189es
uiazsislifidaesiusi 3 vhddliamniime saenndoaiy

nsUsznufenzinzidugagauazivdiinnulndidesiuynmsrimes e
Wisuidisufussnidisussanue wasssninuma wuh Serallndidestu Tneniadu dnin
osfUsznavtesnslinansidedivmiinuniian Andususzana 1.113 Woussunuardenio
ihezifugean waz 1.111 WeUszanaAwuuiud drunadats saduszneunseueuide
fithwinesdusznoumniigmiauuunneinaslugaaanasiuuiudiien 1.00 dilidufuussid
HANTIATIEYdRYaN1I TN WA 19il 6 warnndl 5
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A1397 6 AradRINMTIATITENISUsEInaAUun TizdanugsEn (MLE) uazhuuiud (BE)

MLE BE
parameters Estimate zvalue | Std Estimate |Posterior SD|HPD [.025,.975]| Std PSRF
A1AfY 2558
factor loading
read 1.000 - - 0.810 1.000 - - 0.789 -
apply 1.113 0.164 [6.807***| 0.888 1.111 0.203 [0.736, 1.519]1| 0.844 1.000
init 0.810 0.157 |5.152***| 0.736 0.845 0.188  |[0.495, 1.224]t| 0.731 | 1.000
measurement error variance
read 0.089 - - 0.212 0.174 0.051  [[0.086, 0.277] t| 0.378 | 1.001
apply 0.140 0.041 | 3.44** | 0.344 0.143 0.046  [[0.063, 0.232] t| 0.289 | 1.001
init 0.149 0.038 [3.952***| 0.459 0.178 0.047 0..093, 0.269] 1| 0.465 1.000
latent variance
RE 0.267 0.085 | 3.158** | 1.000 0.286 0.091 [0.128, 0.469] +| 1.000 1.000
fit statistics X%0.038 (1), p-value =0.845 Margloglik = -137.185, PPP = 0.401
aadany 2558
factor loading
read 1.000 - - 0.913 1.000 - - 0.871 -
apply 0.809 0.094 [8.564***| 0.88 0.845 0.124  ][0.614, 1.096] t| 0.856 1.000
init 0.819 0.11 |7.416**| 0.837 0.868 0.138  [0.604, 1.141] t| 0.824 | 1.000
measurement error variance
read 0.089 - - 0.089 0.147 0.046  [[0.067,0.239] t| 0.242 | 1.001
apply 0.093 0.038 | 2.431* | 0.093 0.120 0.035  [[0.058,0.189] +| 0.267 | 1.000
init 0.134 0.038 [3.568***| 0.134 0.164 0.046 [0.085, 0.259] +| 0.32 1.000
latent variance
RE 0.467 | 0.122 |3.823*** 1.000 0.462 | 0.134 |[O‘231, 0.734] | 1.000 1.000
fit statistics x?0.142 (1), p-value =0.706 Margloglik = -131.095, PPP = 0.358

o

wnewe: * Ideddtyseau .05; * IdedAnyseau .01; = Ileddgyseau .01
+ laifie 0 agsIng credibility interval 71 95%;
RE 84 mmﬁmﬁu@ﬂﬁ’umﬁ%’a; read MaNeD N1581UUATY; apply mneds mslinanisive;
init BuNBde A15VINITY
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MLE BE

.810/.913

Read [« .212/.226 -791/:870 Read [+ .374/.243

.888/.880
Apply |+ .344/.166 C

Init l+— .459/.300

.843/.857
Apply |+ .289/.266

731/.824

Init |+ .465/.322

Al 5 sleeviesdUszneuidaduduseisnmzinazidugean ($e) uazuuuiud (@)
e RE el anudasiugniunsise; read maneiis mssuanudse;
apply nueds nslenanis3de; Init viunsds N1591398;
Amzd1andugaan dav aaa/.aaa vined mUsvaumfiwesnafy/niavaty

HANITIATIEN WU A1 R? vosurasesAUsynaukazn1adalnalfesiy wWisudieu
sErinadulazaialaty msUssnamfenziiesidugega (59 1) nmseuanuddeiia
R? = 0.788/0.774 n19ldnan1939vilA R® 0.656/0.834 Wwagn15viniduiian R’ = 0.541/0.700
AU wazn1sUsEIIaAeUd (337 2) n1seiunuideiian R = 0.766/758 1) sl
NaN15I9Y dA1 R? 0.711/0.733 Lazn15vn39eiian R? = 0.535/680 ANUa1AU

4. m3aeszianuliuusasuvedlunanisia

derdmualiirmaiiwestidiuluwiazanvesnsiieszianulsiusiasuves
TumanisTausazduneu vilvmuaenadesnaunduasundandndes Tnedrdailnieg
fnmawasundasififiamaunneiieiu duinguiiaanalliaenndenaundy (Badness of Fit) Ao
SRMR uaz RMSEA Tsiadwiiiiutugedu dofinisimuslsmsfimesveduaainty Tuvas
affnguilddmsuToudieuluaa ldun AIC wag BIC nduiidilanasiFesy Jsgavieldeain
lunadiaenadesnanniuiign fe lumauuy strict Afinsiruaaedsfnysudsliiniude
dudviinguanuaenndesnaundu (Goodness of Fit) loA CFI waz TLI fAnfludsuudad
liwnntin Addildannsuszanasuuunnziandugsge Welmseimnulivsasuves
Tuina uanafans T 7
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A9 7 AdiiANaenraRINaNnadun1sIesIzrANllUsAsulagn1SUSEU MR U

1 <
AMzUnITIdugEn
q 2 2 0
Invariance | SRMR | RMSEA | CFl TL AIC BIC Logl X p-value | AX df Adf  |Pri>Chisq)
1) configural 0.004 0.000 1.000 1.037 | 409.670 | 449.670 |-188.836 | 0.180 0914 2.000
2) weak 0.072 0.035 0.998 0.998 | 409.710 | 444.710 [-190.857 | 4.223 0.377 4.043 4.000 2.000 0.132
3) strong 0.076 0.000 1.000 1.002 | 407.180 | 437.180 |-191.590 | 5.689 0.459 1.466 6.000 2.000 0.481
4) strict 0.071 0.000 1.000 1.006 |403.480 |428.480 |-191.725 | 5.993 0.544 0.304 8.000 2.000 0.859
5) strict (ex) 0.079 0.000 1.000 1.009 | 401.800 | 424.300 |-191.888 | 6.306 0.615 0.314 9.000 1.000 0.576

VINBWe): strict (ex) manedls strict invariance Aifimaiiafsnsimualidiedevesiudsulswesansnduriniu

AadmnguiilidmiuIeuisulinadisiilinasenndosiunanisiiasesiuuuiud
Fanuin dvidauaenndenaunduliteasuinlunagavinefianumunzauiudeyageiian
TngaenndesiuAadiuszaniuiouiioulng lnonsinseituuiudliianuaenadesly
nnseRURaLe Configural aufls Strict Extended nanléd1 usilumaagiinnsdmunliiien
W15A056199 Y wilumadeasliaduaenndenaunduiudeyadeusedng Aada
Anuaennassnaunduyndlideaululuiirmadenduin nisimuanisdmeslmyindusee
Strict Extended yhlslunafimuaenadosnaunduiuteyailess ntiigeign iesandan Ppp
Indidesiu .50 unflan wazArad@dug egluinamiia dvianuaenadesnauniuves
mnneinnlinsiasuieadAuuuiud uansfansn 8

] v oA 1% 2 a s i = ' s
M19190 8 m‘liummaamamﬂamﬂaumijmiwwmﬁﬂuLL‘UiLUaEJuIﬂEJmSUizmmmLL‘U‘UL‘UEI

DIC WAIC LOOIC BIC LogL margloglik PPP

1) configural 414.546 416.398 417.006 466.773 -193.090 | -268.345 0.321

2) weak 412.449 414.678 415.149 459.578 -193.971 | -261.616 0.339
3) strict 409.409 412.097 412.207 451.384 -194.351 | -249.537 0.378
4) strong 407.396 410.226 410.705 447.221 -194.508 | -245.462 0.398

5) strict (ex) 403.361 405.828 406.028 431.008 -193.117 | -236.490 0.558
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nan1siUSsULiBuA18n1TIASIERLLALAe Bayes Factor Miduaifnaaeu

[N

ANMUMLNTELVDILUAALALUS S UMIBUAREILAINLLMLNZANYRULAA LAEWIBUANEDRARUUAREIY

yaarafiAveluaafiing (Nominator) dauwmnzaunitfivg (Denominator) §Iedniden

1%
@

angafidumsiaganindui esmnulananumnzansswiedadauasiamsidingads
frnumnzaunnnidmsaniduini lusafisesrdesnaunduiiudeyadessindunniian fe
Tapauuy Strict Extended flanumanzausnnnitlunaiiniuasnadesnaundusiian Ao
Configural §i9 6.979 x 1012 Wi genIluaaseiu Weak 8.417 x 1010 Wi aandluinaseau
strong 4.60 x 106 W Uavasinlumandusesanyiny fie strict 60 Wi nan1sUSeuTeulueg

#18 Bayes Factor LaRIAINITINN 9

M59N 9 WANITILATIEN Bayes Factors Uadluinausiazszau (ARdaniamziirwilanmnnnindiaiu)

Denominator Nominator Log Bayes Factor| Bayes Factor
Weak Configural 6.72 829
Strong Configural 18.84 1.515 x 108
Strong Weak 12.12 1.827 x 105
Strict Configural 27.79 1.168 x 1012
Strict Weak 21.07 1.410 x 109
Strict Strong 8.95 7.716 x 103
Strict with Means Configural 31.88 6.979 x 1012
Strict with Means Weak 25.16 8.417 x 1010
Strict with Means Strong 13.04 4.60 x 106
Strict with Means Strict 4.09 60

2AUTIENA

NAN1TITY WU Lﬂ%ﬂﬁ@ﬂﬂiﬁfmﬂaﬂu%ﬁuﬂam@ﬂﬂ’uﬁé’qmswﬁmﬂLLmﬁmaa Del Mar &
Askew (2004); Karlsson & Tornquist (2007); Borg (2010); Prasertsin (2012) ﬁmmﬁmqq
fanunsaddassadne Sniadianaliulsasululieansinlunsasanan aaanldnisysyana
Auvuamezhazduguanlinadnsiisonadosiuaifuuuiud damsimuarinisuanuasieuLuy
LifiansaumanianzasivnlramsimoannisUssanuama 2 Indifseiu (Congdon, 2014;

o o =

Goldstein & Browne, 2002) 7iA10%ile199 assmanaeiluszauas nsaduayuivinuiuain
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ATIATIENALEDH Uﬂﬁ@ﬂLL‘U‘U‘u mmemmmau‘um%aﬂLmamammmaﬂuuwﬂwumimw

a9ty faunmludssduildvhmaveaeunuinguazasdlunndn liandunimeasy
Aranfiosiifidnduuszavs o fifidngandn 8 ynesduszney Tasumiinesdusenousesiauys
Funelddasedutddglunmslnses lWieadunsssnusfuuuamsiandugagauas
wuiud mafudeyalumanistusazniaUas Snislinnamsafudsanubadunniuildsd
aralutaivdsussrianiaduias matangluseiuiiglunisussinasfsaouuudniae

KAINNTIATEdeyatiugI nud1 Fediitelgivdsiindeadetunaneduds éun
A 91y wazdud Feyadandnagiiousuduiiogislunduioatu Judunismuguiuds
unsndeuiiinangiinds fnslideyaiisrtunnudasiugnitumsidernasld3udvswaansuds
uwnsndouangiindaiisadnies Tasanuuanssvesdoyarudnduyniunisidelunisne
pfsiifnsdsuutaniesnindadsnntrandundn wionislasunsdnuainudngmaidu
swoza 1 MAmsAnw wamnneilandidiuinedesdelsidanuuuanvaeulunsin uifi
nansdunafvteyslunadurieniatans femainistiedesiieinanuBadunnitunisise
Fudluld lidasdunadudoyaludasnaduvieniavats lddsmadelunanisiaudesisls
Lﬁmmﬂmsﬂﬁzmmmé’wm’wm%LﬂuqqqmlﬂwummLLmﬂGmﬁ’u“uaqﬁqaaamﬂmﬁﬂmmm
sefuigefiandiimunly anuuumansliaTesives Van de Schoot, Lugtig & Hox (2012) Bk
Insiaseiiuuuddlinnuaennnediudeyalielsedndlunias seAunuwImenTiasei
99 Merkle & Rosseel (2015)

nan1TIATIEiessUsznoududu Weliemeieiinstauvunsinaniugean
LazUd WUt esAuszneuiltminauddyvesmafukaraavatsiidriuiinesdlsznou
aonndastu Tasnislinansideiidminesdusznovinniigaianiadunaznneuas Tasnisenu
idedithminesduseneusesasn uasnmsiidseglususugaing Feddutuiiaenadoiu
ATes Del Mar & Askew (2004) findnfismsEuieadestunsidevesindnw anmssiuuay
Tnansidefdufuguresindnunouiivglustunsinddelumends ddminesduseney
agyieuliiifiuin dndnwszdutiyaennuzagmans/AnvimanslasuudieglusziuGny

ya o

WNIRY smmm‘vmﬂamﬂimauamaummmmﬂmaqmsmummwLLaumﬂ%mamﬁ%’&lﬁLﬂu

Y
@

seuiuguisagioumnudnifugniunsideldgeaniinmahifeilussdussneuludidugarie

q

nan1sinanasausenavludnwasMduianssy wastdugiauduidlinanisimsieinwnnmng

myiaaruBadurniuanidednnquuils AlnanuadurniunisSeuiuusenudaiuyniudy

3 anu loun 1) anudadusniuiiudy (Cognitive Engagement) MigadasiunisBeuiuas

Y

ANNMEURRFEulun1INAINTIN 2) ANuBadugniuaue1sual (Emotional Engagement)
MAguANanTuYeUvTeSUALasenanTIH Uay 3) AmnudadurniuiungAnssu (Behavioral

Development and Validation of the Research Engagement Measurement SDU Res. J. 12 (2): May-Aug 2016
Instrument for Doctoral Students in the Faculty of Education: Maximum
Likelihood and Bayesian Approaches



Engagement) 17iLﬁ'm%aaﬁummﬂizwqammiﬁﬂamﬁjau%aﬁiaﬁ%ﬂssuﬁu (Kong, Wong & Lam,
2003; Sun & Rueda, 2012; Trowler, 2010; Wonglorsaichon, 2012)

Fosialunsidonad Ao Suauedilunsitefifivuindeudnaosdsdirnugnies
wiugweinmsUssarmnimesulsiuniurunadetaiiiatude liiesdunisussaae
wuulafinny wiiasiinisladfuuuuddunudlateunnsestinaluamiddondsd walals
finnsimunnisuanuasiewsiiuuuiihansauma (informative Prior) Afieyalfsafuiulina
AATons lddezanmamumunssunssuviemainnnauidedeunn Jeilinisiinsed
wuuudlildldussleviegnudud nan1stasewiiladaliunndrsfunisussanaaidieniag
Waidugeaauintn

JDLEAUBMUY

1. msdinstaudeseneiasiielasnsdnuifiufufioangasourenniasdiefsoly
Funalgiaduiifimdafinnududouvediuma (AIC uaz BIC) Wnawnndnstuadaiuuudug
(1u RMSEA AGI uay TLI LHudu) egslsimuauunnsamanildlfinndaunariiliianisite
Wasuuwlasnnuilnsiin n1sidenduioluasinisussanudesiuuiessiidindy el
KanTATgirugnFessiugunniy vennndmsieseiluadeioly wnfimsdinisienes
wuuivdinldlunisiesginisinisivuanisuanuasneuy laenslideyaansaunasiigg ae
Wl Gaazvilinansiiesgidanugniies warlivsslovianadauvuudldodadud

2. msinsiesesdiolUlilun1sidelunsfnwssduanudaduyniiunisideqiiinain

'
A o

I#3unsilnousuannudngnsUiaynienamzagmans/Anuimans viendngnsduy Aildnuvas
AdAdetudn dnsiaunseduanudaugniunisiseliruiBouluusassuunndesiiiodls
wazfimsfnwidutisszeziuflonanvasundasiuindnmazlanudniugniuaziuasuutadluly
firmala edulszlemirondngnslunisnanmsnsdnnsfnuuiuusmdngnsliGouin
aruAndnsiunnitufunsidadiuligdudeny wunseieilugnmandnnuisendaunising

= 1

SnviatosfumaFeuntassuliifvssaslusenineiifGourdsfinwey Snvamsiinistieieste
TldlunnsAnundadoBsanmnlaemiulsiaduayuliindnwiinanudasiugniunisidelu
vugiiFnwsedulsyien Wesndudulsiifianuddydmsunisvaenassliindnyiie
arujssiusslafazsinidelusuaamdanaunsine

3. 91nHaMTIATIZ N1 Taeannudasiugnitunisidedanalinuauasuszwing
meusaznaUas wud dmtnvesesduszneuvesnuBasiugnitunsideiidduresimiin
osdUsznaviiaenndesiy Tnsvunafuiazniauaenislinansideiidminesdussnauiigs

MsveniinfAnwazlinudaduyniun1sidegamnminiidninaueslaldnaniside danu

SDU Res. J. 12 (2): May-Aug 2016 Development and Validation of the Research Engagement Measurement
Instrument for Doctoral Students in the Faculty of Education: Maximum
Likelihood and Bayesian Approaches

103



104

nsvlidn@nwaneaiaans/Anvimansinudaduyniiunisidenisiduianssufivinl
tnfAnwlasanitawedivssyndnansideluliluguuuingg Falussiuszneuanudadiuyniiu

¥
~

fugmuhluganuBadurniulunisvinidendudduduiigenimdeld

References

Borg, S. (2010). Language Teacher Research Engagement. Language Teaching, 43(04),
391-429.

Congdon, P. (2014). Applied Bayesian Modelling. Chichester, U.K: Wiley.

Del Mar, C. & Askew, D. (2004). Building Family/General Practice Research Capacity.
The Annals of Family Medicine, 2, 35-40.

Fredricks, A. J. & Blumenfeld, P. C. (2004). School Engagement: Potential of the Concept,
State of the Evidence. Review of Educational Research, 74(1), 59-109.

Gelman, A., Hwang, J. & Vehtari, A. (2014). Understanding Predictive Information Criteria for
Bayesian Models. Statistics and Computing, 24(6), 997-1016.

George, D. & Mallery, P. (2010). SPSS for Windows Step by Step: A Simple Guide and
Reference. 17.0 Update. 10" ed. Boston: Allyn & Bacon.

Goldstein, H. & Browne, W. (2002). Multilevel Factor Analysis Modeling Using Markov Chain
Monte Carlo (MCMC) estimation. In G.A. Marcoulides & I. Moustaki (Eds.), Latent
Variable and Latent Structure Models. Mahwah, NJ: Erlbaum.

Hair, J., Black, W. C., Anderson, R. E. & Tatham, R. L. (2010). Multivariate Data Analysis.
7"ed. Upper Saddle River, NJ: Pearson Prentice Hall.

Kaplan, D. (2014). Bayesian Statistics for the Social Sciences. New York: Guilford

Publications.

Karlsson, U. & Tornquist, K. (2007). What do Swedish Occupational Therapists Feel about
Research? A Survey of Perceptions, Attitudes, Intentions, and Engagement.

Scandinavian Journal of Occupational Therapy, 14(4), 221-229.

Kong, Q. P., Wong, N. Y. & Lam, C. C. (2003). Student Engagement in Mathematics:
Development of Instrument and Validation of Construct. Mathematics Education
Research Journal, 15(1), 4-21.

Development and Validation of the Research Engagement Measurement SDU Res. J. 12 (2): May-Aug 2016
Instrument for Doctoral Students in the Faculty of Education: Maximum
Likelihood and Bayesian Approaches



Koyuncu, M., Burke, R. & Fiksenbaum, L. (2006). Work Engagement among Women
Managers and Professionals in a Turkish Bank: Potential Antecedents and

Consequences. Equal Opportunities International, 25(4), 299-310.

Loughran, J. (2014). Professionally Developing as a Teacher Educator. Journal of Teacher
Education, 65(4), 271-283.

Merkle, E. C. & Rosseel, Y. (2015). Blavaan: Bayesian Structural Equation Models via
Parameter Expansion. Retrieved May 12, 2016, from http://arxiv.org/abs/
1511.05604.

Munthe, E. & Rogne, M. (2015). Research based Teacher Education. Teaching and Teacher
Education, 46, 17-24.

Muthen, B. & Asparouhov, T. (2012). Structural Equation Modeling: a more Flexible
Representation of Substantive Theory. Psychological Methods, 17(3), 313-335.

Ozechowski, T. J. (2014). Empirical Bayes MCMC Estimation for Modeling Treatment
Processes, Mechanisms of Change, and Clinical Outcomes in Small Samples.

Journal of Consulting and Clinical Psychology, 82(5), 854-867.

Prasertsin, U. (2012). Research and Development of Teachers’ Research Engagement using
Empowerment Technique. (Doctoral’s dissertation). Chulalongkorn University,
Bangkok. (in Thai)

R Core Team. (2015). R: A Language and Environment for Statistical Computing. R
Foun- dation for Statistical Computing. Retrieved May 12, 2016, from http://

www.R-project.org/.

Sun, J. C. Y. & Rueda, R. (2012). Situational Interest, Computer Self-efficacy and Self-
regulation: Their Impact on Student Engagement in Distance Education. British
Journal of Educational Technology, 43(2), 191-204.

Revelle, W. (2016). Psych: Procedures for Personality and Psychological Research.
Retrieved May 12, 2016, from http://http://CRAN.R-project.org/package=psych
Version = 1.6.4.

Rosseel, Y. (2012). Lavaan: An R Package for Structural Equation Modeling. Journal of
Statistical Software, 48(2), 1-36.

SDU Res. J. 12 (2): May-Aug 2016 Development and Validation of the Research Engagement Measurement
Instrument for Doctoral Students in the Faculty of Education: Maximum
Likelihood and Bayesian Approaches

105



106

SemTools Contributors. (2016). SemTools: Useful Tools for Structural Equation Modeling.
R Package Version 0.4-11. Retrieved May 12, 2016, from http://cran.r-project.org/

package=semTools.

Schaufeli, W. B. & Bakker, A. B. (2004). Job Demands, Job Resources, and their Relationship
with Burnout and Engagement: A Multi-sample Study. Journal of Organizational
Behavior, 25(3), 293-315.

Schoot, R., Kaplan, D., Denissen, J., Asendorpf, J. B., Neyer, F. J. & Aken, M. A. (2014).
A Gentle Introduction to Bayesian Analysis: Applications to Developmental
Research. Child Development, 85(3), 842-860.

Snelgrove, S. & James, M. (2010). Graduate Nurses’ and Midwives’ Perceptions of Research.

Journal of Research in Nursing, 16(11), 7-20.

Trowler, V. (2010). Student Engagement Literature Review. Retrieved May 12, 2016, from http://

www.heacademy.ac.uk/sites/default/files/studentengagementliteraturereview 1.pdf.

Van de Schoot, R., Broere, J. J., Perryck, K. H., Zondervan-Zwijnenburg, M. & Van Loey, N. E.
(2015). Analyzing Small Data Sets using Bayesian Estimation: the Case of
Posttraumatic Stresssymptoms following Mechanical Ventilation in Burn Survivors.

European Journal of Psychotraumatology, 6, 25216.

Van de Schoot, R., Lugtig, P. & Hox, J. (2012). A Checklist for Testing Measurement

Invariance. European Journal of Developmental Psychology, 9(4), 486-492.

Wonglorsaichon, B. (2012). Strategies for Enhancing School Engagement of Students from
the Results of SEM Analysis: Development and Implementation. (Doctoral’s

dissertation). Chulalongkorn University, Bangkok. (in Thai)

West, S. G., Taylor, A. B. & Wu, W. (2012). Model Fit and Model Selection in Structural
Equation Modeling. In R. H. Hoyle (Ed.), Handbook of Structural Equation
Modeling. New York: Guilford Press.

Development and Validation of the Research Engagement Measurement SDU Res. J. 12 (2): May-Aug 2016
Instrument for Doctoral Students in the Faculty of Education: Maximum
Likelihood and Bayesian Approaches



ATHWEY

ueaVSALA Yuivnsal
AREATANANS PNIAINTANINGIE
254 auungyln wwaedsled waunuiu ngewmumuAs 10330
e-mail: sutthisan c@hotmail.com

ANEA319158 AT.634A 1990y
AREATANANS PRIAINTANINGE
254 auungyln wwaedsled waunuiu ngewmumuAs 10330
e-mail: suwimon.w@chula.ac.th

As.9gnx ATudauun
AREATANANS PUIAINTANINGE
254 auungyln wwaedslved waunuiu ngewmumuAs 10330

e-mail: chayut.p@chula.ac.th

SDU Res. J. 12 (2): May-Aug 2016 Development and Validation of the Research Engagement Measurement
Instrument for Doctoral Students in the Faculty of Education: Maximum
Likelihood and Bayesian Approaches

107






