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STRUCTURAL EQUATION MODELING - SEM

WITH

THAMARAT, PH.D. 1
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CHECKLIST FOR QUANTITATIVE RESEARCH REPORT (NIMON, 2017)

B Descriptive statistics

® Construct validity (AVE, CR, Cronbach’s alpha etc.)

Bl Tests of SEM models
Bl Tests of indirect effects

Bl Nested models

B Tests of measurement invariance

® Instrument development

THAMARAT, PH.D.

v & v i ) Y
ﬂ'nllgLUBQWULﬁﬂ'JﬂUﬂNﬂ']SIﬂSQaS'N

® Juadfuszivmyiauds (Multivariate statistics) fiysanmsmaiinnisiesiz 2 sthatvaeiu
Ao
- s .
B M13ATeun10an0s waz (Regression)

B msinsevesnusznauiiudu (Confirmatory factor analysis, CFA)

THAMARAT, PH.D. 3
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® SEM Wunsruwmatiamsiwngimuaiavate 9 B wagiinisieseiluasaidieniu

Usznounay
B msiasievesnuszneu (Factor analysis)
B msiaswiidun (Path analysis)

B msinsevnanes (Regression)

THAMARAT, PH.D.

v v oo ) 2
ﬂ']'lll:]iL'U@\'lﬂuLﬂﬂ'JﬂUﬂuﬂ']'iIﬂ'ﬁﬁ'i'N

FoR1e 9 NAFenauN13lATIEI 1

B Covariance structure analysis
B Analysis of moment structures
B Analysis of linear structural relationship (LISREL)

® Causal modeling

THAMARAT, PH.D.
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SOFTWARE FOR SEM

¥ LISREL
" Mplus
B Amos

| R

PLS (Partial least square)

THAMARAT, PH.D.

o w ° e . -
= Covariance-based SEM ﬁi’amnmsmmmunqumamaﬁi‘lumsanm

Component-based SEM annsninszinguiotindnnuioold

o - & 2 - L8
AU TIVYNNAIZNUNTAATIE VAW SEM

" Involve complex, multi-faceted constructs

that are measured with error

B That specify system of relationship (n5au

wulAanUsznaumaiLlsuanesa)

B Focus on indirect (mediated) and

effects of variables

THAMARAT, PH.D.

direct
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ANWUEIAUYDIAUNITLATIET Y

Lnmseilstarnuaanandaulunisin (Measurement error)

o Coatat o
LaSNITAATIEANUA LU IR

THAMARAT, PH.D. 8

X=t+e

—\E"Df

Observed item

True score

THAMARAT, PH.D. 2
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LIsem. Wuadanldiiedudu wis ‘
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theory
testing

Garson (2009). Structural Equation Modeling.

THAMARAT, PH.D. 10

Al way dyanwaldne 9 lun1simsigw SEM

THAMARAT, PH.D. 1n
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anvazvaIluLea
Mulsdunale
fauusuels w3 aaAUsznau
-_— viawa (Regression)
/—\ fawUsiinudunusiu (Correlation)

THAMARAT, PH.D.

anvazvoluaa

AUARINLATOUVDINITIAR YT

Aunale

ANUARALARDUTBINITVITUBA LU
=N [ 3
LI aDIAUsENaY

THAMARAT, PH.D.

10
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A
A
fulszansonnasvasmulsdunalauusiuls
wels w3n dydnvalveaserusznaulassiauls
Funalatimnusaiaedaulunsia
THAMARAT, PH.D. 14

anveuzvasluna

duszansonnsvatatAlsenaunilauLdneIfUssnauniia

3o dydnvalvesrnuduiusidave

THAMARAT, PH.D. 15
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AanUsnlylunisAnensed

® Transformational leadership ® Transactional leadership ¥ Perceived organizational performance — POP
¥ Idealized influence - Il B Giving direction - Direction
® Work engagement - Engage
®  Inspirational motivation - IM " Planning
® Job satisfaction - Jobsat
¥ Intellectual stimulation — IS B Progression
®  Individualized consideration - IC n

Resource allocation - Resource

THAMARAT, PH.D.

zl
IS )

POP
bi

Engage
Direction

Planning > b2

Jobsat

Progression

Resource

SOP
SOP

b1TFL + z1
b2TSL + z1

THAMARAT, PH.D. 7

12
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nsaULUIAALUUlMuRMNNEAUNIT I SEM

Aawusuelannauan Anusuelanielu

iy
Wwiamsuheuwlas
TFL

wWhseasd
Hanidn
SOP

nmziuy
waniiiou
TSL

THAMARAT, PH.D.

WSsUBURUNIS AT 1TV SPSS

Aauusuelanieuan auUsuelanielu

v o ) ]_"E
ATIEHUILUUWBT AL guLal

TFL
ihuszasdiddnide
SOP
) =l
AmzEhuruwamREy
TsL

THAMARAT, PH.D.

13
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U aaa

yilfiesldnradaunIunaunEY cooessor i smisics
® A1 chi-square A7skitided Ay (p > .05)

B @1 chi-sqare/df Linastiu 2

® SRMR (Standardized root mean square residual) A25URENT1 .08
® CFl (Comparative fit index) A238iAMINAT1 .95

® Tl (Tucker-Lewis index) A35iAWNNATY .95

® NFI (Norm fit index) A25U1ANTT .95

B2 NNﬂ (Non-norm fit index) A5UINAI1 .95

& i
ANulawwAgiu TUsunsu Mplus

Tsunsu Mplus
By

Linda K. Muthen

Bengt O. Muthen

www.statmodel.com

THAMARAT, PH.D. pea
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WguAdalulusunsy MPLUS wWansiinsteilaegagnies

THAMARAT, PH.D. 2

Fripay
FenruaRy 28, 2020 HOME ORDER CONTACTUS LOGIN MPLUS DISCUSSION

updated: February 17, 2020

Mplus at a Glance M plus P_apers

General Description . .
Mplus Programs Using Special Mplus Features

Pricing
Version History
System Requirements

S Mplus Version 8.4
. - Two-level Time Series... :
Availablg™\ @ .

TRAINING

Short Courses
Short Course Videos

~and H The Mplus offices will be closed March 24, 2020
wieb Trnining through March 30, 2020. Ordering will be

Mplus YouTube Channel . - N
suspended during this time. Mplus technical
support will be available during this time.

Mplus User's Guide
Mplus Diagrammer Introduction to Longitudinal Analysis, Part 2

Technical Appendices
Mplus Web Notes Latest News Presented by Bengt Muthén, recorded at Johns Hopkins

User's Guide Examples University, August 17, 2017
Mplus Book " : : i
Mpliss Book Examples * Mplus Version 8.4 is now available. Mplus Version Video Handout™, Background Reading
Mplus Book Eracs 8.4 includes corrections te minor problems that have

. . \ . *zlides 42-52 in handout
been found since the release of Version 8.3 in April,
Mplus Examples 2019 and the following new features. Registered
users who purchased Mplus within the last year and
o e ' - .

Mplus Demo Version

15
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Demo Version 8.4

Mplus Version 8.4 Demo is now available for download at no cost for Windows operating systems,

Mac OS X, and Linux operating_systems. The demo version contains all of the capabilities of the
regular version of Mplus. They include:

Linear regression with multivariate outcomes

Probit regression for binary and ordered categorical variables with multivariate outcomes
Logistic regression for binary, ordered, and unordered categorical variables
Path analysis

Exploratory and confirmatory factor analysis

Confirmatory factor analysis with covariates

General structural equation modeling

Growth modeling

Survival analysis

Time series analysis

Multilevel modeling

General latent variable mixture modeling

The Mplus Demo Version is limited only by the number of variables that can be used in an analysis.
Following are the limitations:

Maximum number of dependent variables: 6

Maximum number of independent variables: 2

Maximum number of between variables in two-level analysis: 2

Maximum number of continuous latent variables in time series analysis: 2

v & v od o
ANUFIUBIRUAAY TUsunsu Mplus

® Julvsunsudmivimseilumaaunisiaseadng (Structural equation modeling: SEM)

- VY
NN

THAMARAT, PH.D.

o

Inevealusunsudy

16
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s |
Ainnmvealusunsu Mplus

anvauzluwmanIies1zu

B Exploratory factor analysis (EFA)

® Confirmatory factor analysis (CFA)
B Structural equation modeling (SEM)
B Growth model

¥ Multilevel modeling

B Multiple group analysis

THAMARAT, PH.D. 26

Anannuaslusunsuy Mplus
anwurYeayanIlAT

B Categorical observed variables (nominal)
B Continuous observed variables
B Categorical latent variables

® Continuous latent variables

THAMARAT, PH.D. 27

17
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X = cont. observed v.

Y = cont. observed v.
U = cat. observed v.
A f = cont. latent v.
c = cat. latent v.
A = model with only cont. latent
variables
B B = model with only cat. latent
Within N variables
Between B A28 = model with cont. and cat. latent
variables

nawssulvaveyadmiunisldnululusunsy Mplus

® SPSS
® Save as ‘.dat’ Indiiudeyasoudu Text fle (dat)
= Jrurusuyshitiu 500 62

" A71u8717984 Record laitfiu 5000

THAMARAT, PH.D. 29

18
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Ardslun1w Mplus

® TITLE

® DATA

= VARIABLE
B DEFINE
B ANALYSIS
= MODEL

= QuTPUT

THAMARAT, PH.D. 30

(1) The TITLE: Command

UM &d S Ui uate 5ad s unITIn Iz (AU
laiviiu 80 A2Nws

THAMARAT, PH.D. g

19
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(1) The TITLE: Command (cont.)

TITLE: The relationship between burnout and quit
intention among employeé;_)

THAMARAT, PH.D. 32

(2) The DATA: Command

) o o o s
LuAnadnnsu

o o o [ P = &
*  AMVUANAITBNTDNANIZIATIEN

. a%magﬂuuuuawﬁﬂﬂaﬁayja

Ivdiiudeuasoaiu dat

T1urumwUslaitAY 500 M
® A28 record WikAY 5000

THAMARAT, PH.D. 3=

20



(3) The MODEL:

THAMARAT, PH.D.

P
aa @

S s .
1399 “NITNATISNADAVUY

Wumddmiussyluea
MODEL:

x by x1 x2 x3 x@
y byyly2y3 y@

yon@

Direction

Planning

Progression

Resource

SEM MODEL

<
ZaN

Tasan1sausuBeufjifing

gedmiun1sidediaeTusunsu Mplus”

34
00P
zl
POP
Engage
Jobsat

21
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QRERRAINHIES
® Factor 19#nda “By” (Measured by) MODEL :
; tfl by ii im is ic;
IM
1S
IC

THAMARAT, PH.D.

QREERAIIES

Direction

Planning

Progression

Resource

MODEL:
tsl by direction planning progression resource;

37

THAMARAT, PH.D.

22
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nMssryluea
POP
Engage
Jabsat
MODEL:
sop by pop engage jobsat;

nMssryluna

= Regression % “ON” (Depend on)

MODEL:

sop on tfl ts|;

THAMARAT, PH.D. 39

23
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nMssryluea

= Correlation H#d “WITH”

MODEL:
tfl with tsl;

THAMARAT, PH.D. 40

EXERCISE 1

THAMARAT, PH.D. 41

24
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THAMARAT, PH.D.
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i 2

THAMARAT, PH.D.

X1

X2

X3

p

X5

X6

X1

X3

X4

X5

X6

309 “MINATIeED

P
&

ATugedn

Tasan1sausuBeufjifing

“5uN13398R2elusunsy Mplus”

Y1

Y2

25
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i 3
X1
X2
Y1
X3
Y2
Xa
x5
X6
THAMARAT, PH.D. 44
¥ ]
il 4
X1
x2
X3
x4
x5
X6
THAMARAT, PH.D. as

26
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AsUsUluea AU VOAITIEN

THAMARAT, PH.D. a8

MODEL IDENTIFICATION (n1sszyaanadululsindevestuea)

B WSsuwisudn n(n+1)/2 Ausuaunsiimeindeenisussanudl We n Aedwausulsdunale

(observed variables) Wvusluluiaa

o, - ol v .
PUNITURDINNDINTITUTZUINAY = 7

—1 X1
— X2
— X3
THAMARAT, PH.D. a7

27
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JUST IDENTIFICATION (Lifintsuszuneauan - Wsunsuliwse)

B n(n+1) / 2 = SIWUNTRRDINABINTTUTEUIUAN

THAMARAT, PH.D. 4as

UNDER IDENTIFICATION (lifinnsuszunnen - Wsunsulawszw)

B n(n+1) / 2 < IUNITENITNABINTUTEUNMAT

THAMARAT, PH.D. a8

28
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OVER IDENTIFICATION (fin15Useaneuan - TUSunsuagias1gving)

B n(n+1) / 2 > NN INABINTUTSUNMAY

THAMARAT, PH.D. s0

THAMARAT, PH.D. S1

29
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UsLIRRAZNANUINGINS

=

ATETIETM TWRTIAnn imi

THAMARAT JANGSIRIWAT TAMA PH.D.

Address: 99/ 737 Panchart Kumklao Rd, Ladkrabang, Bangkok, 10520
Mobile No:  083-324-6451

Education Backsround
- Ph (Human Resouwrce and Oreanization Development)

Mational Institute of Development Administration.

- MS. (Human Resource and Oreanization Development)
Mational Institute of Development Administration.

- BA (English)

Famkhambaene Unkersity.

Work Experiences
FACULTY MEMEBER OF KASEMBHUNDIT UNNERSITIES — 2016 - PRESENT

Responsible for master program in aviation business manasement. Conduct dasses in
Thai and English program in human resouwce management and dewvelopment, and cross-Culbural
management in aviation industry.

EXTERNAL COMSULTANT, SEVERAL ORGANISATIONS — 2007-PRESENT
Conducted classes at The Thai Red Cross, Bangkok Hospital, BMTA, HAIl. The service attitude
classes aim to expand and improve the employees’ perspectives toward services.

TRAINER, THAI AIRWAYS INTERNATIONAL — 2001

Certified from TG to be a senvice instructor, in which design, conduct and train TG cabin
attendant. To complete the training course, | use my expertise to evaluate their skills, etiquette,
appearance and social abilities.

FLIGHT ATTEMDANT, THAI AIRWAYS INTERNATIONAL — 1220

Trained to be a professional flisht attendant of TG since 1920, Later, be promoted to

waork in the business class, first class, and flisht supendisor acoordingly.

Eroject
2019 IDC Expert: Term of Reference (TOR)

The Development of Professional Standard Framework 8 levels
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