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 Test of theory against
data (Theory-driven)

A Steven, J.P. (2009).Applied multivariate statistics for the social sciences. New York: Routledge, p.345.
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(Confirmatory Factor Analysis: CFA)
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M29819 Factor Confirmatory Factor Analysis

One Factor Confirmatory

Two Factor Confirmatory Higher order Confirmatory

Factor Analysis

Factor Analysis

Factor Analysis

—»  lItem ltem1
ltem1 )
—*  ltem3 ltem3
Item3
—»  ltem4 \ / ltem4 \\ /
ltem4 SP3S \\ SPSS
/ Anxiety /)l Anxiety
—»  Itemb ~ S )
ltem5 — ltems5 / —
" ltem8 Emotion
Item& ltema
| items o
ltem7?7 p / Attribution Item&
Bias —[ Attribution
/ —*  ltem7 : Bias
ltem8 [ ltem7

https://stats.oarc.ucla.edu/spss/seminars/introduction-to-factor-analysis/a-practical-introduction-to-factor-analysis-confirmatory-factor-analysis/
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ADDHUUDY CFA

1 Wans3Asiluea CFA fidanaansiuiayatdalseandnnadl ldnaiugyuuy
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umuﬂaﬁmﬂswﬂaummﬁm (standardized factor loading) AledaAl +1
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VRN UDIOUADUAISNATDU CFA

Linearity AMUFUNUSTERIEILUTTNE [AAUAI LUT R DB dunS

Data should follow a multivariate normal distribution. @314l {aifin 3 (AN

Multivariate normality: o . L v & o .
y HUYIEN) AULEY (1LAB10 (A&NYTEN)

Gfeymdandsduna idianuduwusiugaduly Correlation syndnedstipand

No multicollinearity 0.85

Adequate sample size YUAAIDE19AITHUINAT 200 ¢agreiuld (n > 200)

Measurement level AdsA5Ldu continuous or at least ordinal.

The hypothesized model must be correctly specified. A15A1%UA

Model specification laseassueslutea (Model Specification) aulauuninwluiea (Diagram)

The model should have enough data points to produce unigue parameter

ldentifiability estimates

Random Sampling Researchers must collect data from a random sample to generalize findings.
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Purpcse and Procedure Of CFA 4. The validity of the measurement model

is assessed by comparing the theoretical
model with the actual data. This includes

2. In CFA, researchers establish the examining factor loadings (with a standard
concept of unidimensionality, where threshold of 0.7 or higher for adequate
multiple observed variables measure only loadings), and fit indices such as Chi-

that specific factor or construct. Typically, square, Root Mean Square Error of

a good practice involves having at least Approximation (RMSEA), Goodness of Fit
three items per construct. Index (GFI), and Comparative Fit Index (CFI).

U o

1 seyuayaawiIzaiu 2. WeIHILLUUNaDIAS 3. Uszan a1 Sia s 4. AFINFDUAIU
ASDULLNIAANIGINY 96 (Developing the o FDAAADIVDILUUINGDY

(Specifying the model)

(Defining constructs) measurement model) (Assessing model fit)

1. The process begins by clearly 3. Researchers must specify the
defining the theoretical constructs. number of factors and the
In this stage, researchers often pattern of loadings (which
pretest the construct’s items to variables load on which factors).

This specification is based on
theoretical expectations or
results from previous studies.

evaluate their clarity and ensure
they accurately represent the
concept.

Statistics Solutions. (2025). Confirmatory Factor Analysis . Retrieved from https://www.statisticssolutions.com/academic-solutions/resources/directory-of-statistical-analyses/confirmatory-factor-analysis/
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A15USZUINAINISIHLADS DD LULAA CFA

o« ANSUSEUAINISIE MBS YRS LULAA (Estimating the Parameter) {uA1511AINWI518L6105 H A9y
% matrix AMNLUSUSIH-AMNLUSUSINS I vsdandshdane la wmmmfﬂmﬂmsammamﬁ
%sauamawws 0% A matrix ﬂ”J’]ﬂJLL‘US‘U‘i’J‘LAWJ’]@JLL?J‘:T?JS"J‘LA‘:T’J@JYIE]F]HS’]\‘liJuQ’]ﬂW’]‘i’]ﬂJLG]B’:T‘VI
UsvanealgannTaiaa mﬂuammmmw mmiﬂammﬂumma@ A8nTUsTIN AN TR DS

eua

= Maximum likelihood(ML)
MuNzAuTpyafidiniswanias multi normal distribution waziingusipgswinalng

= Generalized least square (GLS),
wanzduiayatidnisianias multi normal distribution wagfinguédagawnalng

- Weight least square (WLS)
MunzAAUAGUFInana g weminzAuipyatildnanuwaedu multi normal distribution

o NUUNHYUAD 35 Maximum Likelihood

Source: Schumacker & Lomax (2010)
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Reliability and Validity of the Constructs
5lWa CFA tlun1sneaaau vt v

CR, AVE wag Discriminant validity ti1n1snaaaudn Construct waazaatdudaseanaunss (i

Expected value

Convergent validity Average AVE Itis the measure for understanding >0.5
Variance convergent validity i.e. construct’s ability
Extracted to share items or statements used to

depict it.
Internal consistency Cronbach It is the reliability method for depicting the > 0.7
alpha factor’s linkage with other factors

Composite reliability Composite CR Itis the method for assessing the > 0.7

Reliability contribution or significance of an item by > AVE

examining the factors loading.

Discriminant validity Discriminant the method for identifying the construct MSV < AVE
validity distinction from one another. Square root of AVE
greater than inter-

Hair, J., Black, W., Babin, B., and Anderson, R. (2014). Multivariate data analysis (7th ed.): Prentice-Hall, Inc. Upper Saddle River, NJ, USA construct correlations
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Methods for Assessing Discriminant Validity

Discriminant validity ensures that a measure captures a specific construct and is not measuring
something else, meaning it is not highly correlated with measures of different constructs.

 Fornell-Larcker Criterion:

- Compare the square root of the AVE for each construct with the
correlations between constructs. If the square root of AVE is greater
than all correlation estimates, it indicates discriminant validity.

- Maximum Shared Variance (MSV):

» Compare the AVE with the MSV for each construct. If the AVE is greater
than the MSV, it suggests discriminant validity.

- Heterotrait-Monotrait (HTMT) Ratio of Correlations:
= Another method to assess discriminant validity using the HTMT ratio.
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A55TUaNBMLRANIZLLULAS (Model Identification)

AN5TEYANBMEIRNILYDI LIRS (Model identification) #32 @— ,
91992158031 AT U Y IAAILADY AU 8N AITAINIT @— )
Taeans a9 uansius parameter LNYIWDEDAITATUIEN €@— "
%52 (4 —
. Feilu ApussrimsAiAsed CFA Seaisuniansannonsi @— :
.- Taeaiaetumniuiintgaiagiels (Model ) @
specification) ) — )
¢ AIW5ELeSINEIWDR5D (4 (Model identification) €)— 1 @ .
(e9——] sN1
o (e
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A5STUANBMELRANIZYNLULAS (Model Identification) (s)
A15H@15841 model identification i1 azfa1san 2 Uszi@u @p 1. AN9WT8UN parameter ppeluLAafias1e
1. parameter vaslunafiasiadunnsdulii parameter fa9819nsIATIEA CFA 7l 4 latent fu 11 observed
2. parameter Adululfanlunadiasedulii parameter 1) Hufiuls observed

«  {uawwi 11 observed variables
«  9ntiu gedaaainfuidy 22

2) UINEIY U latent

&
CFA 4 Constructed @— @B « 4 latents sauLiu 26 parameters
@ \ a a 1Y o [ & ad
e 2. Wasew parameter A lUldnnluieanasieniuin
© : parameter
® @
€ N * (N _|_1)/2 Jia N @ Srunududsdenaldieomuadililung
" 1 UsaNaaIWITHmDS
©— GO . .
o | ngas N= 11 Audeuls 66 parameters
H— & v &

919 8§ parameter MU ldanlumanasts winAu 66 @9
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A5STUANBMELRANIZLNLULAS (Model Identification) (s)

ANSASI9FDUA NS IRNIZR lULAaR TR {Ula AT LA g2

1. Weaszunwaf (just-identified model) AsafiumsAauiAs sz AW Ines ey
9q % a o = a =
fnwaiziawzyeslueafidesnis@s TunaszylAunwef

e UTULEATUNIZATIIUIRFUAISAAI LIV AUTIUINNIS T O DT (3] (over-identified model) ?Narmﬁﬂwg’;ﬁm?@mﬂm
99185 (degree of freedom) T@ﬂ?ﬁgmmmmm

NIIUANLIULAS baTATFINNTOUTLUNUAINITITLEADS (6 LN 9ATLR 7 p9ABasy (Schumacker & Lomax, 2010)
F1USUWI51TLADST [Hns1u@A1waazaa (df = 0)

df = !N * N+ 1] — Number of parameter estimation
2. lanaseylAuwad (over-identified model)
: : : 1o Df @p A199eBasy (degree of freedom)
L TJUUe AT WA LINFUAISAAINIUINAINFIRIUNIS TR D57 (4 N & sruausudsdanaldioruafitdlunsUssunes
nswanTuluea (parameter AIulUld wnnndn parameter ALAATY WS TLADS
959) LLAZATF1UNITAUTTUIAINISITLADS (A LRY9A1ILR YT §19150 én
w1 Tnaslinsudusiazea (df > 0) [ 1 df > 0 usavi Tuwaasziyfuwad (over-identified model)

2

) df = O Laaein Tmﬂaszq‘waﬁ (just-identified model)
3) df < 0 wamedn laueaszylinwed (under-identified model)

3. Wnaszylined (under-identified model)

- DRI LA RN INNIEA TN HIUFUAITN AN LI D YA UIUNITT LA DS
lns1uatulutna ez lua1usaUszuIadaInIs e DS (e LN geAn Kilne. 2005. Structural Equation Modeling. The Guilford Press.
. e e ey . Second edition. p.170.
LB FINSUNITTLADTA [N keazda (df < 0) econd edrtion. p



29819 Overidentified model

X1 1.00

X2 v 1.00

X3 34 .35 1.00

X4 20 15 .66 1.00

PNuINAILYsTAR LS = 4 (X1, X2, X3 and X4)
F1u9u parameter IS = 14(4*5)=10

df=10-7=3>0

X1

X3

X2

UIN parameter NEDIYTTHIUAT =T

X4
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M29819 Just-ldentified mode
Just-ldentified del
X1 1.00
X2 A 1.00 Xl
X3 34 .35 1.00 1
PuIUeLUsFAa (e = 3 (X1, X2, X3)
| X3 =
911K parameter AulUls = 14(3*4)=6
Note:
. LuaﬁmnL’Jmmmu%ﬁmﬂ%amumausﬁumsmmm parameter Adululd Wavihans
A@5IEALEY @1 model fit [ilsng flasnniAnjust-identification X2 -
« 17 CFATu 1 Latent Asdiag191ae 4 Observed Walidunsel over-identification
E‘]:l];125%2%:;2%31;22%6]7]25Bd‘];cl‘liug‘Vi87%J Latent 9guad finaslaiwuileymd aundiazi S S ‘ﬁé\’mﬂszmmm -6
. ﬂmmu%m@nuﬂmmLm%mmu Path Analysis (Zafiﬁ Full SEM) Lu’é]\‘imﬂ‘ﬁa’lﬂﬂi\‘i df=6-6=0

MFAATIZALUY Path Analysis 9sviamsingnsainadumeifiiuluieg wasdia
winsiu A df = O Yuf tws1zlemad parameter avvmmuf@uu aﬂmmﬁwmﬂsm
wuALd nadusanaTunaazliaan wioeanu 0 u 1 Feudanulald



29819 underidentified model

X2 44 1.00

X2 e

MuIUAILUsFILAR (e = 2 (X1, X2)

ININTBYA = 15(2%3)=3 PIUIUNITIHLHDSNEDIUSLHIMNAT = 4

df=3—4=-1<0
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2. ATIFDUANUNAUNARYDILLUUINADINFIENVTDYALTIUsEans (Model fit)

A5ASINFDVAMUMSIVDILULAE (Validation of the Model) WWun1sisziiinuaniny
9NADILDILULAANTDANTASINFDUANUAANNAUTEHINTDYALTNUsEdnEAUINeE Lasdl
AafRTIgIEATIFa UL TN 3 AR

L esieAnuasnAsasnannaulBeduysal (Absolute fit measure)

ATI9FDUANUAANNGUBILULAEA (Goodness of fit) aAAMIAWIINYRILULAAIINANAENAUTDYALTS
Useandiieala

2. 1105IAANUAANARULLUULWNLEN (Incremental fit measure) %38 AYUANUAANNRULEN
WiyuLgy (Comparative Fit Index)

3. W1E5INANUNINNFULTIUSENE® (Parsimonious fit measure)
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1) ABNIRANNTDAAADINANNANLTITUYTE
(Absolute fit index)

A1 A1 Ideal
Threshold
value
AR lAaLLA2s Chi-square P-value >.05  Overall model fit
A lAaLAISTURNTS CMIN/df c?/df 3.00 (even <5)  wuudapsllmnuaanAapInannauiuipyaigelseany
o o - ) U511 wUsUsIHLaZANN LUSUTINs 1 TiaSue [d @ g
HHUIAAIUAIUAS Goodness of Fit Index GFl > 0.90 .
LULUFNADY

AuHIaANUNaNAANrIUsULA  Adjusted Goodness of Fit AGE] 5 0.90 USU1a@NULUSUTIRLaZAN LY SUSINTINTD S L8 (Feag
lyLLan Index ' LUUFNARIUSULLARAIYD9ANIANULTUD a5
SNfaeuasAmayfindedas  Standardized Root mean . . o o s - o o

. o i SRMR < 0.05 LUUINADIFTDAAADINANNAUNVUT DN LTIUTE N
UDNFIULAADUINTIIU square residual g
PpilsInAigeeweeA1IRAYANN  Root Mean Square Error  RMSEA <0.08 < 0.05 LaAeI LUUIaBNEBAARDINANNARAUTDYALES
AANALARDUANANTDIUDIANS  of Approximation Us2anBA
JT2U8UAT 0.05< X < 0.08 Ld@m991 LUUINADNADUINNADAAADINANNAL

Audayaldedsedny

0.08 &4 0.10 UaAYI LUUIaBIFBAAADINANNARAUTDYALES
Useanuianiay

> 0.10 waaedn wuyaasedeliannadnsnaunfuiuioyaids
Uszansd
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2) ABHAMUAAUNAULLVULNNLAN (Incremental fit index)
99 ABHAINNNANNFULEILUTBULNYY (Comparative Fit Index)

Meaning: Relative model location of the model between the independence and saturated model

QU

(137] Ideal Threshold AMURUY
value

LUUNADIHNANUTDAAFDINANAAULEY
Comparative Fit Index CFI > 0.95 FUNNS HHAD LWaa9Iluainu
FAAaDINUTDYALBIUSEINY

ABRIAAINUTDAARDY
ARUARULBIFUWNS

Modified NFI model enabling model

Tucker Lewis index TLI >0.90 o . .
examination with smaller sample size

Relative model location of the model
Normal fit index NFI >0.90 between the independence and
saturated model

>0.90 Adjusted NFI model for sample size

Incremental fit index IFI and degree of freedom
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3) auHInAMNNANNAULEIUSEHE M (Parsimonious fit index)

These measures should be used in sync with absolute and relative fit measures. Although no specific
cut-off values are suggested, 0.5 is usually considered to be good enough (Hooper et al., 2008)

A1 Ideal Threshold
value
Modified GFI model wherein
Parsimony goodness of fit index PGFI >0.50 loss of a degree of freedom is
considered
Modified CFI model wherein
Parsimony comparative fit index PCFI >0.50 loss of a degree of freedom is
considered
LEAUHANULYTUTIN LA
Parsimony normed fit index PNFI >0.50 ﬂ”J'mLlﬂJ‘ij}S’J%ﬁy’JﬂJﬂBSUlﬂZ@@’m
TR AT USULARIYANNTUT DU

UpNlULAS
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X4 Q

V9910 AUDIANITIA

ipl] Ideal
Threshold
value

%%k A R_ & 2 J \q | (N ! Yo
CilEuETE P-value > 05 - m.Ch.| .square u%hmﬂmanmmaﬁﬂqumamﬁ Tayinay

31@A1 Significance
CMIN/df c?/df 3.00 (even <5)
Goodness of Fit Index GF > 0.90 GFl 9za9Nau1annIuIadnene aeiiulinA155189% GFLEad

NRNAIBL19IUIALER

AGF| 9289NaN19I0IRNAF298719 Ae3iu(1A2551991% AGF] Wiad

Adjusted Goodness of Fit AGF] > 0.90 NENAIDYIIIALEA

Index

Standardized Root mean
square residual

Root Mean Square Error RMSEA <0.08
of Approximation

SRMR <0.05
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IIUMDNNI5ILATIZH CFA (913)

3. MsUsUlLAa (Model Modification) asginudnluinalianandnsduinyaLis
Useanyd ADNUSUIULAALALIATIEYTDYA N FaunamelunsUSUTL LA AN Ta
MAALARLHADYDIAILLUTTILNE [H Tuﬁ‘uﬁ WUUIATFIUAISHAN (LAY + 2.00
mwsuimL@@Z@ﬁ@%amsﬁmmmmmmm@Lmaauamwuﬁﬂufﬁwmumsﬂsﬂm L6
p9AUsznaUiUsuTmldoaunauHaALAE Lﬂufﬂmmawgwm@msmff;

4. mimmmmamsamewwmsmmsswmmmumuﬂﬂwa (factor loading) wag
AnasUsiuiiasuanuisaasuiels TeutiilUaisasungainuwdsusis (el
119803159882 50
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Key Terms and Concepts in CFA

Theory and Model

+A theory explains a phenomenon through a systematic set of causal relationships, while a model specifies a set of dependent relationships within that theory for
testing.

Path Analysis and Diagram

+ Researchers use path analysis to test structural equation models, with path diagrams visually representing the cause-effect relationships.

Endogenous and Exogenous Variables

+Endogenous variables are outcomes within the model, influenced by other variables, while exogenous variables are predictors not influenced by other variables
within the model.

Confirmatory Analysis and Cronbach’s Alpha

«Confirmatory analysis tests pre-specified relationships, and Cronbach’s Alpha assesses the reliability of construct indicators.

Identification

This refers to the ability of the data to provide sufficient information to estimate the model. Researchers can identify models as under-identified, exactly
identified, or over-identified.

Goodness of Fit

- This measures how well the model fits the observed data. Fit indices help in evaluating whether the model is acceptable.

Statistics Solutions. (2025). Confirmatory Factor Analysis . Retrieved from https://www.statisticssolutions.com/academic-solutions/resources/directory-of-
statistical-analyses/confirmatory-factor-analysis/
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ALA512% CFA 9111 @29052989 U2 (5119

1. Reliability

Cronbach’s alpha @35> 0.7

2. Convergent validity

Usenaueiy 1) anuLdadussalsenay (composite reliability: CR) @35 > 0.7

LAz 2) ANRAYYNANULUSUSINTETR (S (average variance extraction: AVE) Aas > 0.5

3. Discriminant validity

Ll U1AN5M52980UI199AUSEAD VLA aLDNAUSLARUNLAAT NI TaNE19917D9AUsenUd NS5 (Ulay
LNTUINNAT ANTUNKLSTLHIN19D9AYUTENDY 198 Latent Correlation AV A1 AVE
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sasaeLne (e
(Observed variables)

ALLUSLLRS
(Latent/Unobserved variables)

_

Error terms

1

AULLUSUSINTIY

e3

e

Subjective

norms
e5

\ 4

0 066”
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e2

e3

e4

e5

ATT1

ATT2

ATT3

SN1

SN2

Attitudes

Subjective
norms
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INT1

INT2

INT3

INT4

seoe




EFA

1. \AanyAMILUSANATELLNIAR TPB

[ Factor Analysis

w |

|

Variables: w |

4 TRU1 JlATT3 '
m i

F.

ol TRU2 JATTa
4l TRU3 L atTs — .
&> WTP1 BER
s Ao o]
s drec e, |
4l He2 i rec2
all Hea @ 4l INT1
ol ATT1 T2
4l ATT2 AT
ol AvAI1 AnTs
ol Avai2
ol Avaiz
& avg_PFV
& avg_TRU
& avg_ATT Selection Variable:
& avg_SN - | |
f avg_PBC ==
&2 ~un IMT bt Value..

k|| Paste || Reset || Cancel || Help |

Click Descriptives

@ Factor Analysis: Descriptives X

- Statistics
["]iUnivariate descriptives
[/ Initial solution

- Correlation Matrix
[] Coefficients [] Inverse
(] Significance levels | | Reproduced
["| Determinant [] Anti-image
[ KMO and Bartlett's test of sphericity

Click Rotation

@ Factor Analysis: Rotation X W

~ Method
None e
- Equamax
Direct Oblimin @Ef

- Display
[ Rotated solution | Loading plot(s)

Maximum Iterations for Convergence: E

E{B?P@,k Extraction

Factor Analysis: Extraction

Method: |Maximum likelihood i

r Analyze Display
@ Correlation matrix [&/ Unrotated factor solution
@ Covariance matrix [ Scree plot

r Extract

Based on Eigenvalue
Eigenvalues greaterthan: |
@ Fixed number of factors

Factors to extract: IZI

Maximum Iterations for Convergence:
(ontnve | Cancer | _Help |

Click Options

@ Factor Analysis: Options X

~ Missing Values
® Exclude cases listwise
Exclude cases pairwise
Replace with mean

- Coefficient Display Format
[ Sorted by size

[ Suppress small coefficients

Absolute value below:
(GontinueJ |_Cancel || _Help_|
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Communalities” Pattern Matrix?
KMO and Bartlett's Test
) ) ) Initial Extraction Factor
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 922 actol
Bartlett's Test of Approx. Chi-Square 5711.136 ATTS 752 798 1 2 3 4
Spherici ATTH 7849 88z
FJ ! o > ATTS B45 679 (T2 43
Sig. 000 : :
S 794 796 LI 19
SN2 789 994 INT1 718
PECT 754 870 INT4 713
PBCZ2 J02 760 ATT4 848
Factor Correlation Matrix INT1 731 748 ATT3 858
IMT2 783 844 ATTS TRE
Factor 1 2 3 4 .
IMT3 750 B80s SN2 1,011
1 1.000 G349 630 Te3 INT4 730 76D o .
2 689 1.000 687 673 Extraction Method: Maximum :
3 B EBT 1.000 B13 Likelihood. PBCA TET
4 783 673 613 1.000 3. One or more PEC2 672
Extraction Method: Maximum Likelihood communaliy Extraction Method Maxmom Likeihood
draction sthod |  Likelinood e estimates greater than raction Method: Maximum Likelihood. o
otation Wethad. Fromaxwith kaiser bormaltization. 1 were encounterad Rotation Method: Promax with Kaiser Normalization.

during iterations. The
resulting solution
should be interpreted
with caution.

a. Rotation converged in 6 iterations.
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LANUAINAI5ILASICHDIAYSLADY

NanN15ILAS1HDIAYSEADY EFA A
LN UYN CFA

E—
@
Pattern Matrix® @
@—
Factor
1 7 3 4 E)—
IMNT2 935
INT3 819 @B—
INT1 718 .
INT4 715 @— @
ATT4 948 @)
ATT3 B5g
ATTS TEB
SN2 1.011 EB—= {52 > @
SN 723 O— o
PBC1 757
PBC2 672
Extraction Method: Maximurm Likelihood. 19— ,

Rotation Method: Promax with Kaiser Mormalization.

a. Rotation converged in 6 iterations. E)—



CFA with AMOS

| sfé’é Unnamed project : Group number 1 : Input

| File Edit View Diagram Analyze

101

o

L

EBE
-

-]
A
EI-'-'
]
-

X
Jo

| Not estimating any user-defined estimand.

Group number 1

BEF
Goe

—
——
——
—

XX: Default model

Su

o

e

N

v

Unstandardized estimates
Standardized estimates

(= Q

kT

2

Path diagram | Syntax
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] O© Y :
Import data $ wansdsobserved -

! variables Name [Label[ #]

@ PFV1 1

®PFV2 2

Titlel = P PFV3 3

..... = = @®TRUT 4

H . ®TRU2 5

1. Clickicon plings :
'd . Analvsi PATT3 7

. ¥ BATT4 8

2. File Name \aan(nadaya sav nalysis — AT ¢
properties SN 10

3 O K O ﬁ,@ # SN2 11
. 0 ®PBC1 12
= ] ® PBC2 13

@ = P INT1 14

4. MSINTDVTDUAIU = Run SINT2 s
Y ®INT3 16

P INT4 17

o DWTP1 18

- Import Uada B WTP2 19
Data Files . PDHCT 20
P HC2 21

Group Name | File |Van’able| Value| N PHC3 22
Group number 1 BAG03 Data for CFA and SEM.sav 526/526 iiﬁ; gi
@ AVAIT 25

® AVAI2 26

nmams‘ ®AVAI3 27

VLAINSH Pavg_PFV 28

#®avg_TRU 29

File Name Working File Help ® avg_ATT 30

#®avg_SN 31

View Data Grouping Variable Group Value gg:g—r&c gg

®avg AVAI 34

OK Cancel #®avg_HC 35

[ Allow non-numerir data [ Assian rases tn arouns 1 » » 1
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Using Plugin: Pattern Matrix Model Builder

1. @&Ap21 1We Copy WNan153LASIEH
Pattern Matrix 1AA15711 EFA

1 *Output1 [Document1] - IBM SPSS Statistics Viewer

}Eile Edit View Data Transform |Insert Format

Extensions

ErEEREN RN

2 {& output

{8 Log

& {&] Factor Analysis

E) Title

Notes

Active Dataset
-Lf KMO and Bartletts
[ Communalities
(& Total Variance Exg
(& Factor Matrix

(9 Goodness-offit T¢
(8 Pattern Matrix

(8 Structure Matrix
(@ Factor Correlation

@8 Log

& {§] Factor Analysis

(=] Title
Notes
- KMO and Bartletts
(@ Communalities
[ Total Variance Exg
(& Factor Matrix
+ L Pattern Matrix
(8 Structure Matrix
(8 Factor Correlation

INT4 648 5
INT1 630 .56
PBC2 626 522
ATTS 616 A1

Extraction Method: Maximum Like|

a. Attempted to extract 4 factors.
iterations required. (Converge
Extraction was terminated.

Pattern Matrix®

Factor

INT2 935

INT3 919

INT1 718

INT4 715

ATT4 .948

ATT3 .859

ATTS .766

SN2 1.011
SN1 723
PBC1 757
PBC2 672

Extraction Method: Maximum Likelihood.
Rotation Method: Promax with Kaiser Normalization.

a. Rotation converged in 6 iterations.

3”;(\3 Unnamed project : Group number 1 : Input

File Edit View Diagram Analyze Tools

Group number 1

82
coe

Unstandardized estimates

oL 4 1j=

Standardized estimates

5F 248

Q

Fe

UEU XX: Default model
|[===

2. Plugins > Pattern Matrix Model Builder

Plugins | Help

o

Plugins...

CFA Auto Modeler
Draw Covariances
Erase All

Erase Selected
Growth Curve Model
HTMT + Validity CI Test
HTMT Analysis
Indirect Effects

J-N Plot Analysis
Model Fit Measures
Multigroup

Name Parameters

Name Unobserved Variables

Alt+F8

Pattern Matrix Model Builder

Resize Observed Variables

Specific bias test

Standardized Estimates Table

Standardized RMR

Validity and Reliability Test

Validity and Reliability Test w/ HTMT Analysis

\

Pattern Matrix Input

Paste the copied data from your SPSS pattern matrix in the box below.

Pattern Matrixa a
Factor
1 2 3 4
INT2 .935
INT3 .919
INT1 .718
INT4 . 715
ATTA .948
ATT3 .859
ATTS .766
SN2 1.011
SN1 723
PBC1 757
PBC2 672
Extraction Method: Maximum Likelihood.
Rotation Method: Promax with Kaiser Normalization.
a Rotation converged in 6 iterations.
v

Note: Creating the diagram will clear y
can take several minutes te generate

~ge models

Cancel | Create Diagram |

3. %1619 Pattern Matrix Model Builder
> Ctrl+V Wa1edaya Pattern Matrix
4. a@ Create Diagram

A
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1. LA IW CFA

1. Double click 71 latent variable
WWaLUAEUTD

{ Ay un o EIT o cl' .
B Y g o 2. click n1 Variable Name
Doy ¥ o o @ o
A= R @——{inz LRAIWUNBEDAILLUSAINADIAS
0% . €
@™ X @
#® O %
E&i ﬁ X et model &) ¢Fy Object Properties ? X
|42 = Text |Parameters| Cq mat|VisibiI\ty|
Zi g @——[Em ’ Font size Font style
O [y sy oo senae D, ° 20 A Regular -
I e o ) Variable name
A e G 1
) ﬁ:—:? ﬁ @ e Intention
‘ —— D Variable label
| SN2 ' / Set Default
® —~ = Undo
@ /
o (@

]
Path diagram | Syntax =] =] v 4

NN UASAYTD AD AIULINISSA
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2. adndl Analysis Properties

#uIeN9: Output

o | £53 Analysis Properties ? X
HRHUIAN EStI matlo n I Estimation' Numen’call Bias Output | Bootstrapl Permutations' Random #l Title |
S . -
f?\g Analysis Properties ? X |
Estimation |Numenca|| Bias | Output| BDDtstlap' Permutations | Random #| Title | [ S . .
[¥" Minimization history [ Indirect, direct & total effects
Discrepan ’
pancy | [¥" Standardized estimates [ Factor score weights
@ Maximum likelihood [ Estimate means and intercepts [
i |_ Squared multiple correlations |_ Covariances of estimates
(" Generalized least squares [
" Unweighted least squares [~ Emulisrelé ; [~ Sample moments [ Corelations of estimates
(" Scale-free least squares
[~ Implied moments [ Critical ratios for differences
(" Asymptotically distribution-free Chicorrect
[ Allimplied moments [ Tests for normality and outliers
For the purpose of computing fit measures with incomplete data:
[~ Residual moments [ Observed information matrix
(® Fitthe saturated and independence models
" Fitthe saturated model only ¥ Modification indices I‘q ;Ir—:jriizgold TIEE
(" Fitneither model D s




|
° g’é’\gcfatest‘\ Group number 1 : Input
( :I I C k E ave File Edit View Diagram Analyze Tools Plugins Help
Group number 1
==

:

1. &519 Folder §1%suLAu

® ® ® ®

NaAN1SILASIZH

®

= e

ATTS

2. A9 lna

® @
EH

3. adman SAVE
4. Run [

[Wah Save azds1ng Ty e B :
HUUIANEIUAIRANN BB e @

SN2 7

®

SN1

®

Path diagram | Syntax

Not estimating any user-defined estimand.
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Tﬁé Cfa test1 : Group number 1: OK: Default modlel — O v

o o
NANISIAILASIYIK R ——————

_______

% 8
S

NN

1. m@an INDANAAIT |

®: ®:; ®: O

OK: Default model

AATIZH

:

ATT3 5 @
3]

ATTS

NAN1SILASIZH

Unstandardized estimates

Standardized estimates

@y ®: ®@;
ER

09’

526 cases A @ SN2 100 77

LD A RLFANAIFUUSLENS LY _ - @

Minimization ol

Unstandardized estimates #59 9 SN

Minimum was achievec

Standardized estimates Wiiing output

Chi-square = 137.3, df
< >

CFA test 1
A -68
CFA testl a‘ PBCt 100
17 o2

1
| 3

Path diagram | Syntax

Not estimating any user-defined estimand.



R RRRRRRRRRRRRRRRRRRRRRRRAn

BA603

Output: Notes for Model

? {?\, Amos Output — O X

REMZBRF: -7 -o -FTONE-o= :Q

= CFA test.amw

E3 Analysis Summary Notes for Model (Default model) ANANIN non-significance

----- Notes for Group
- Variable Summary

o r— T Computation of degrees of freedom
oS (Defa“lt mOdel)

- Modification Indices
----- Minimization History

1 Pairwise Parameter Comparisons Number of distinct sample moments: 66
il “E“f;:u'tgtn e Number of distinct parameters to be estimated: 28
Degrees of freedom (66 - 28):

A15N915e41 Overall Fit uaeluLea

] F- 2
(%4

figpese¥e Ao viell A1 Chi-square
Result (Default model) 9

[ 4

19z [IUNFDUUIAYDINFUAIDENN

Minimum was achieved
Chi-square = 137.303

------ Group number 1 Deorees of freedom =38

_ Tagsinazdia Significance
Probability level = .000

------ Default model




A1 Regression weight and covariances

‘rg/ég Cfa test1 : Group number 1: OK: Default model

IF\Ie Edit View Diagram Analyze Tools Plugins Help

(3

W E & i

S5
o

o

L)

DA FEIEE O | =W
) SO

&

: 1)

DR

Group number 1

OK: Default model

Unstandardized estimates

Standardized estimates

526 cases o
Default model
Minimization

Iteration 9
Minimum was achievec
Writing output
Chi-square = 137.3, df
< >

CFA test
CFA testl

Not estimating any user-defined estimand.

®: ®: ®; O

OB
ERENE

15

®; ®

A

)

1.0o

ol

.00

92

77
8

Path diagram | Syntax
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INT2 <--- Intention
INT3 <--- Intention
INT1 <--- Intention
INT4 <--- Intention
ATT4 <--- Attitudes
ATT3 <--- Attitudes
ATTS5 <--- Attitudes
SN2 <--- SN

SN1 <--- SN
PBC1 <--- PBC
PBC2 <--- PBC

INT2 <--- Intention
INT3 <--- Intention
INT1 <--- Intention
INT4 <--- Intention
ATT4 <--- Attitudes
ATT3 <--- Attitudes
ATTS5 <--- Attitudes
SN2 <--- SN

SN1 <--- SN
PBC1 <--- PBC
PBC2 <--- PBC

Intention
Intention
Intention
Attitudes
Attitudes
SN

<--> Attitudes

<-> SN
<-> PBC
<> SN
<> PBC
<> PBC

Estimate

1.000
.988
.909
928

1.000
953
.880

1.000
973

1.000
916

Estimate

.910
.888
.864
872
941
.890
827
927
.943
926
875

S.E. C.R. PLabel
.031
031
.031

.029
.032

.029

.031

Estimate

473
534
597
516
478
513

31511  *%*
29.511 *#**
30.188  wE¥

32679 *xx
27.644  #**

33.707  kE¥

29.142  FF*

S.E. C.R.

.038 12.389
043 12.437
.043  13.800
.041 12.616
.038 12502
042 12,153

Regression Weights: (Group number 1 - Default
model)

Standardized Regression Weights: (Group number 1 -
Default model)

Covariances: (Group number 1 - Default model)

PLabel

Fdek
d ek
d ek
Fdek
Fdek
d ek



Output: Model Fit

Model Fit Summary

CMIN

Model NPAR CMIN DF PCMIN/DF
Default model 28 137.303 38 .000 3.613
Saturated model 66 .000 0

Independence model 11 5760.512 55 .000 104.737
RMR, GFI

Model GFI AGFI PGFI

Default model .015

Saturated model 2000

Independence model 467 189 .026 .157

Baseline Comparisons

Model

Default model 976 966 983
Saturated model 1.000 1.000 ;
Independence model .000 .000  .000 .000 .000

Parsimony-Adjusted Measures

Model PRATIO PNFI PCFI
Default model 691 674 679
Saturated model 000 .000 .000

Independence model 1.000 .000 .000

p-value for the model
CFI

GFI

AGFI

SRMR

RMSEA

PCLOSE
NCP

Model NCP LO 90 HI %90
Default model 99.303 67.246 138.947
Saturated model .000 .000 .000
Independence model 5705.512 5459.585 5957.734

FMIN

Model FMIN FO LO9 HI9%
Default model 262 189 128 265
Saturated model .000 .000 .000 .000

Independence model 10.972 10.868 10.399 11.348

RMSEA

Model Y0 90 HI 90PCLOSE
Default model 058 .083 .004
Independence model o 435 454 .000
AIC
AIC BCC BIC CAIC
Default model 3.303 194.613 312731 340

Saturated model 132.000 HTIT0. 479.510
Independence model 5782.512 5783.026 5829.430 5840.430

Model

[ITUGE

R R RRRRRRRRRRRERRRRRRRRRRRY

BA603

Chi-square/df (cmin/df) <3 good; <5 sometimes permissible

> .05

> .95 great; > .90 traditional; > .80 sometimes permissible
>.95

> .80

<.09

< .05 good; .05 - .10 moderate; > .10 bad

>.05

For more contextualized thresholds, see
Table 12-4 in Hair et al. 2010 on page
654. The thresholds listed in the table

below are from Hu and Bentler (1999).
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Output: Modification Indices tmmsmusugsiuea cra

T Ll L 1. #W9see COV(e,e) Nifia M.1.Par 11nnd1 4.0 Tag

e6 <> SN 8.502 033 o a o

6 <> ell 2 566 027 WR15847 error terms 1% construct LA N

e6 <> ¢l0 4.641 019 . ot o

6 <o o0 ~ 405 022 2. 97@ covariance $¢®IN error term ANNAAIT

e5 <> SN 5.840 -.024

e4 <--> PBC 16.519 040

e4 <--> Intention 5377 -.021

ed <> el0 6.493 023

e3 <> PBC 4.493 021 — — AN

3 <> SN 4.209 _025 peelsAnd MsUsudgeluiaatuly

e3 <> Aftitudes  8.889 033 AITHAIsaNMAAIABHUSUU e A ALY
e3 <--> Intention  5.067 -.021 pENNLAYT LAAITITANE g B N
e3 <--> e8 11.998 -.032 Lueansindie Aufinsysulgaluing
e3 <> ¢b 17.990 039 LRy 8 TN UNINLATA LIS
|c; Z:; ;13(3 ‘;-ggi '-g; | TumsUsulss mapaauasIeliaaudnn
c - . -. @ . )

) <.> Intention 4254 019 WU Hair et al, (2014LLauaal jaala
2 o o T 023 WU finsdadadauninmalslge
e2 <--> e3 8.550 -.028 LLﬂZUﬂ’J"IﬂJﬂﬁJW‘HﬁiﬂﬁJL@B‘]Jill']ﬂéll']ﬂﬂ'ﬂ
el <--> PBC 7615 -.025 Spgaz 20 Asaziluiaadile tnud(y

el <> el0 5.195 -.019 naspuAuiayayany

e] <--> e8 6.970 022 ?

el <> e 6.692 -.022

el <> 3 5.684 021

el <> &2 5.215 020




The way to improve the CFA model

Acceptable

in a CFA, we look to the modification indices for the
covariances. Generally, we should not covary error terms
with observed or latent variables, or with other error terms
that are not part of the same factor. Thus, the most
appropriate modification available to us is to covary error
terms that are part of the same factor. The figure
illustrates this guideline - however, there are
exceptions. In general, you want to address the largest
modification indices before addressing more minor ones.
For more information on when it is okay to covary error
terms (however, some argue that there are never
appropriate reasons to covary errors), refer to David
Kenny's thoughts on the matter: David's website, or to the
very helpful article: Hermida, R. 2015. "The Problem of

Allowing Correlated Errors in Structural Equation Modeling:

Concerns and Considerations," Computational Methods in
Social Sciences (3:1), p. 5.

BA603

Inacceptable



ABHNUSUUF
Result (Default model)

Minimum was achieved
Chi-square = 137.303
Degrees of freedom = 38
Probability level = .000

Model Fit Summary

CMIN

Model NPAR CMIN DF PCMIN/DF
Default model 28 137303 38 .08Q 3.613
Saturated model 66 .000 0

Independence model 11 5760.512 55 .000 104.737

RMR, GFI

Model

Default model
Saturated model .
Independence model .467 189 026 157

Baseline Comparisons

NFI RFI
Model Deltal rhol Di
Default model 976 966 .
Saturated model 1.000 1.000

Independence model .000 .000

Parsimony-Adjusted Measures

Model PRATIO PNFI PCFI
Default model 691 674 679
Saturated model 000 .000 .000

Independence model 1.000 000 .000

NCP

Model NCP LO 90 HI 90
Default model 99.303 67.246 138.947
Saturated model .000 .000 .000

Independence model 5705.512 5459.585 5957.734

FMIN

Model FMIN F0O LOY HI%
Default model 262 189 128 .265
Saturated model .000 .000 .000 .000

Independence model 10.972 10.868 10.399 11.348

RMSEA

Model
Default model
Independence model

0§90 HI 90PCLOSE
gHg  .083 .004
435 454 .000

AIC
Model AIC BIC CAIC
Default model 12.731 340.731

193.303 194.613
Saturated model e e 413.510  479.510
Independence model 5782512 5783.026 5829430 5840.430

BA603

Navsuyge
Result (Default model)

Minimum was achieved
Chi-square = 93.826
Degrees of freedom = 33
Probability level = .000

Model Fit Summary

CMIN

Model NPAR CMIN DF P CMIN/DF
Default model 33 93.826 33 .0(R 2.843
Saturated model 66 000 O

Independence model 11 5760.512 55 .000 104.737

RMR, GFI

Model GFI AGFI PGFI
Default model 014 970 940 485
Saturated model .000 oo

Independence model 467 189 026 157

Baseline Comparisons

NFI RFI
Model Deltal rhol Dela? rho2
Default model 984 973

Saturated model 1.000
Independence model .000 .000

Parsimony-Adjusted Measures

Model PRATIO PNFI PCFI
Default model 600 590 594
Saturated model .000 .000 .000

Independence model 1.000 000 .000

NCP

Model NCP LO %0 HI 90
Default model 60.826 35.638 93.660
Saturated model .000 .000 .000

Independence model 5705.512 5459585 5957.734

FMIN

Model FMIN F0O LO9 HI%
Default model 179 116 .068 178
Saturated model .000 .000 .000 .000

Independence model 10.972 10.868 10.399 11.348

RMSEA

Model 90 HI 90PCLOSE

Default model .074 131

Independence model 454 .000

AIC

Model BIC CAIC
Default model 159.826 300.581  333.581

161.370
B3 413.510  479.510
5829.430  5840.430

Saturated model



A5y Plugins

| 5/?;‘3 Cfa test : Group number 1 : OK: Default model
File Edit View Diagram Analyze Tools | Plugins | Help

....... s th :%a :%: © Plugins..
ﬂ]i]] :mﬁ]] CFA Auto Modeler

4 4—1 I Draw Covariances
Group number 1
Erase All
= =
= = Frase Selected

Growth Curve Model
HTMT + Validity ClI Test
HTMT Analysis

3
3

L
&

Indirect Effects
J-N Plot Analysis

S ——— Model Fit Measures

Multigroup

2 oW

Mame Parameters
Name Unobserved Variables

Pattern Matrix Model Builder

il &5 I O

Resize Observed Variables
Specific bias test
Standardized Estimates Table

) D

Unstandardized estimates Standardized RMR
Standardized estimates Validity and Reliability Test

=]
(]
o]

KP

>
33
%)

Validity and Reliability Test w/ HTMT Analysis

Alt+F8
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Sl
ks

Gaskination's StatWiki
https://statwiki.gaskination.com » index.php » Plugins 3

Plugins - Gaskination's StatWiki

Feb 20, 2566 BE — A plugin is a macro that can be used to automate AMOS. An estimand is a
custom function that can add calculations and output to the AMOS analysis.
Plugins - Installation Instructions - List of Plugins - Estimands

https://statwiki.gaskination.com/index.php/Plugins

Horme Plugins

SEM Forum

Data Prep

EFA Contents [hide]

CFA 1 Overview

Causal Models 2 Plugins

LS 2.1 Installation Instructions:
MPIU_S . 2.2 List of Plugins

Plugins guide

General Guidelines 3 Estimands

Gluster Analysis 3.1 GENERAL INSTRUCTIONS:
References 3.2 LIST OF ESTIMANDS:
Citing Claims 4 Troubleshooting

Tutoring

Click: Plugins‘folder Overview

‘ Plugins folder

QEeSouUrces
Excel StatTOsls AMOS does not do everything | want it to do, so with the help of some research assistants, we have created some plugins and

YouTube Channgl estimands to make up the difference. A plugin is a macro that can be used to automate AMOS. An estimand is a custom function that
can add calculations and output to the AMOS analysis. We hope you find these useful. If they do not work for you, please refer to the
troubleshooting section below. Here is a link to the Google Drive folder containing the plugins and estimands: Plugins and

Estimands 2. Here are a few YouTube videos explaining how to use them:

What links here

Related changes o Yuf@[d Installing Plugins for AMOS v23- (plus a demo of EFA->CFA)
Printable version « YD Installing Plugins for AMOS v24+ (2 (same process for version 26+)
FEERE Y[ Example of Using Estimands

Page information ) . . o
o Yuf@[@ List of all Plugins videos on Gaskination 2


https://statwiki.gaskination.com/index.php/Plugins
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292149 LanA Version 26

B Allplugins v26.zip &%

Plugins folder

- Amos-ModelBias.dll a%
. . . _ ™
Shared withme > estimandsandplugins~ & (v=| 8 ) O
- N N N ~ ~ Amos-ModelFit.dll &%
Type ~ ‘ | People ~ ‘ | Modified ~ ‘ | Source ~
" Amos26-CFAAutoModelerdll &%
Name P Date modified =
“©  Amos26-CleanEstimatesTable.dll &t
B AMOS built in plugins (not mine) Apr 26, 2017 :
©  Amos26-EraseAll.dll &
B Estimands Jan 18, 2023 :
390 Version 7l <
"©  Amos26-EraseSelected.dll &%
B Version21-23 beBA ersion 7 d'_ o Dec 25, 2023 H
AMOS version 73 e s
B \Vversion24-25 Oct 18, 2023 : ’
B3 Version 26 Aug 15, 2022 : ©  Amos26-HTMTValidity.dll &%
B Version 28 Apr 18, 2023 : “© Amos26-HTMTValidityClTest.dll &%
B8 Version29 May 3, 2023 : "t Amos26-Indirect Effects.dll 2%
M FIX Syntax Error with Pattern matrix 24 plugin.docx & Aug 14, 2023 : 0 Amos26-JNdIl &%
E READ ME (where to install).txt &% Nov 2, 2016 H "% Amos26-MasterValidity.dll &
Link: ¢ Amos26-Multigroup.dil &%

https://drive.google.com/drive/folders/OB3T1TGdHG9aEbFgleEpgOWtrR3 T B
c?resourcekey=0-304AGIsjphE8yn037sRgHA " PatternMatrixBuilderAMOSv26.dIl s



https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
https://drive.google.com/drive/folders/0B3T1TGdHG9aEbFg1eEpqOWtrR3c?resourcekey=0-3O4AGIsjphE8yn037sRqHA
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Model Fit Measures

Cutoff Criteria*®

Measure | Estimate Threshold Interpretation
Measure | Terrible | Acceptable | Excellent
CMIN 93.826 -- -
DF 33.000 B _ CMIN/DF >5 >3 > 1
CMIN/DF | 2.843 |Betweenland3| Excellent CHl <0.90 <0.95 >0.95
CFI 0.989 >0.95 Excellent SRMR | >0.10 >0.08 <0.08
SRMR 0.020 <0.08 Excellent RMSEA >0.08 >0.06 <0.06
RMSEA | 0.059 <0.06 Excellent PClose <0.01 <0.05 >0.05
PClose 0.131 >0.05 Excellent

Congratulations, your model fit is excellent!

*Note: Hu and Bentler (1999, "Cutoff Criteria for Fit Indexes in Covariance Structure Analysis: Conventional Criteria Versus New Alternatives") recommend
combinations of measures. Personally, | prefer a combination of CFI>0.95 and SRMR<0.08. To further solidify evidence, add the RMSEA<O0.06.

**|f you would like to cite this tool directly, please use the following: Gaskin, J. & Lim, J. (2016), "Model Fit Measures", AMOS Plugin. Gaskination's StatWiki.
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+  Maximum Shared Variance (MSV)

M d I V l ? d 1 t M + Compare the AVE with the MSV for each
O e a I l y e a S u re S construct. If the AVE is greater than the MSV,

it suggests discriminant validity.

Validity Analysis +  Heterotrait-Monotrait (HTMT) Ratio of Correlations:
* Another method to assess discriminant validity
CR | AVE | MSV | MaxR(H) | Intention | ATT SN PBC using the HTMT ratio.
Intention | 0.911 | 0.718 | 0.860 0911 0.847
ATT |0917|0.788 | 0.569 0.932 0.755%** 0.887 ﬁqtuuugﬂ“ﬂq ﬁg
SN 0.933| 0.875 | 0.576 0.935 0.759%** | 0.744%**{ 0,935 T ﬂ"] Square Root Of AVE
PBC 0.896 | 0.812 | 0.860 0.903 0.927%%* §1 0.733%** | 0.713*** | 0.901 \‘
o a
idi : SICHSTIRTFANT = : ” :
Validity Concerns e WANFTEUIAN Squgre Root ?,f A:VE FDIHINAT
N . . o Latent Correlation TumaauslupefaLeg
Discriminant Validity: the square root of the AVE for Intention is less than its correlation with PBC. . .
Discriminant Validity: the square root of the AVE for PBC is less than its correlation with Intention. ‘Vi’iBZﬂJ .
HIMT Analysis Significance of Correlations: ; gﬂlﬂﬂjgl LLa@j{m BQﬂﬂsggaUuuﬂ .
T p <0.100 ! ' ﬂ?qﬂJLﬂuBﬁﬁgLWE‘NWB LLASHAITHE N
: | Y a s = o
Intention | ATT | SN | PBC | *p< o(.)ogoO AN A DININS LN MNBIRUIENDUDN dunsaiily
**p<0.01 a o 1 [
Intention ot p < 0,001 LA512% SEM @i le
« CR>0.77

JORORR
L

° > ? Thresholds From:
AVE 05 * Hu, L., Bentler, P.M. (1999), "Cutoff Criteria for Fit Indexes in
Covariance Structure Analysis: Conventional Criteria Versus New
 AVE>MSV? Alternatives" SEM vol. 6(1), pp. 1-55.

0.738 | 0.712

--If you would like to cite this tool directly, please use the
HTMT Warnings following: Gaskin, J., James, M., and Lim, J. (2019), "Master
Validity Tool", AMOS Plugin. Gaskination's StatWiki.

Intention and PBC are statistically indistinguishable.



Modification Indices (Group

Covariances: (Group numbe;

e’
eb
ch
ch
e5
el
el
el
el
el

<>
<
<>
<>
<>
<>
<>
<>
<>
<>

ell

SN

ell

c9

SN

SN
Attitudes
ed

eb

ed

M.I.Par Change

6.781
7.700
9.292
6.909
5.450
6.942
5.066
14.512
14.761
9.595

028
031
-.028
021
-.023
-.032
024
-.034
035
026
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Navae Covariance 1914 Latent factors

Result (Default model)

Mimimum was achieved
Chi-square = 55.906
Degrees of freedom = 30
Probability level = .003

Covariances: (Group number 1 - Default model)

Estimate S.E. C.R.

Intention <--> Attitudes 458 038 12.156

Intention <--> SN 518 042 12.214
Intention <--> PBC 588  .043  13.604
Attitudes <--> SN 518 041 12.669
Attitudes <--> PBC 481 .038 12.543
SN <--> PBC S17 0 .042 12222
el <> e4 032 014  2.290
e2 <--> €3 033 .014 2302
e2 <--> e 065 016  4.070
el <> €2 097 019  5.101
el <--> €3 064 015 4.220
e3 <> ¢b 032 .009  3.487
e3 <--> ¢8 -034 .009 -3.751
eb <--> egll -.026 .009 -2.859

PLabel
T

* %k
F Ak
ook
#ded
ook

.022
021

* gk
F Ak
* gk
F Ak
* %k

.004

Model Fit Summary

CMIN

Model NPAR CMIN DF PCMIN/DF
Default model 36 55906 30 .003 1.864
Saturated model 66 000 0

Independence model 11 5760512 55 .000 104.737

RMR, GFI

Model RMR GFI AGFI PGFI
Default model .012 982 960 446
Saturated model .000 1.000

Independence model 467 189 .026 .157

Baseline Comparisons

NFI RFI IFI TLI

Model Deltal rhol Delta2 rho2  CEL
Default model 990 982 995 992 995
Saturated model 1.000 1.000 1.000

Independence model .000 .000 .000 .000 .000

Parsimony-Adjusted Measures

Model PRATIO PNFI PCFI
Default model 545 540 543
Saturated model 000 .000 .000

Independence model 1.000 .000 .000

NCP

Model NCP LO 90 HI 90
Default model 25.906 8.669 50.956
Saturated model .000 .000 .000

Independence model 5705512 5459.585 5957.734

FMIN

Model FMIN FO LO9% HI%
Default model .106 049 017 097
Saturated model .000 .000 .000 .000

Independence model 10.972 10.868 10.399 11.348

RMSEA
Model RMSEA LO 90 HI 90PCLOSE
Default model 041 023 057 818

Independence model .445 435 454 .000

AIC

Model AlC BCC BIC CAIC
Default model 127.906 129.591  281.457  317.457
Saturated model 132.000 135.088 413510  479.510

Independence model 5782.512 5783.026 5829430 5840430
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LUUFADITUAISLATIHG
(Structural Equation Modelling: SEM)

©  ANFIATITALUUINADIFUANTLATIFIN (Structural Equation Modelling) 13 WaaaURsDUIEU 8@
AUFUNUEN 9T B R FeglluFn AU FUNLSLEeEN L‘Vi@]‘i"’?‘i"ﬁ\‘i@]i}LL‘].JSLLN\‘iLﬁ\‘]‘Vl‘s’]Hg] (Theoretical Latent
Variables or Constructs) 3D twamtuumaaummamwummm LRR)TEAIIEILLLTLLELS (Latent Varlable)

AudaLlsaLne e (Observed Vanable) FalEATUT N AN TR D SUD ST LA ANS DL AU IALA A8 YU
#1019 (Simultaneous Equation)

o« A MTIATIEHReAYsEnauLBeENgl (Confirmatory Factor Analysis: CFA) Sdiniduaiunilaunenns

AT1EA SEM 1HDMAUALIIAALULIADY N1952YLATN1TUTZUIRATNITIHRDS LaTUTEEHUANANLTUDDY
LUDRADY

e Tunsi LAF1EA SEM SdunsAnsng i) LazASIsufAgTpeAauIRidaensEnw i seduszaaulating
faudsansiudud s wel (Latent Variable) nadaudsuuudana (Observed Variable) mawdudawls
LW (Latent Variable) 92a1N50 T A (A AL LUsEaAe (Observed Variable) maﬂﬂmu@mﬂm"ﬁ@ma
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Family tree of SEM

> Multi-way Repeated
o g ilove i

Is the difference between samples on a
variables significant?

Growth curve
analysis

Multiple

: s Path analysis
regression \

Structural Equation
modelling

————

Bivariate
correlation

Is the correlation between
different variables significant?



SEM model

Exogenous > X
construct

Endogenous
- Y
construct

Exogenous
indicator

Endogenous
indicator

a) Relationship between a construct and

a measured variable

BA603

Common type of theoretical relationship in an

X1

Exogenous
construct

X2

X3

b) Relationship between a construct and
multiple measured variables

c) Dependence relationship between two

constructs (a structural relationship)

@ Correlational
relationship

d) Correlational relationship between
constructs
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Type Of mOdelS Path analysis

Correlation (Recursive model)
Attitudes

Attitudes Behaviour

Intention =——» Behaviour

Subjective norms

Simple regression

Attitudes > Behaviour

Multiple regression Attitudes
Attitudes Intention Behaviour
Behaviour
Subjective norms ‘
Subjective norms Path an.a|y3|s
(Non-Recursive model)
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The necessary steps of SEM modelling for
survey based application

Questionnaire design
Conduction of survey

Sample selection * Identify number and
Definition of indicator variables nature of underlying

y = latent factors
S - e
b« (i © [

Estimate causal relations Confirm a hypothesized
and interrelations among factors structure
the latent factors

Literature review

R

\ 4
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Step 1 AMSWAINT SEM auauufigin
e L — ANTAHUALASIFSINLDSIULAR
o o . . (Model Specification) +Ju
1.1 AMnualaseasiuaslutea (model specification) TunaumsiaNTLARELATS

Tnssasrefiiudunuuamang o9
WNIFLALADIANWINUNIULUIAA
N1 WaTNUIFLALALITDUND
FS1UANNATIUANTITI AL LA

1.2 szuanMaELRanIzya9tuaa (model identification) YAV AN SIS
3 sine o Wl angnauszuy
@ LﬁBﬂJIENﬂ‘MLLa'JETS'I\‘IL‘]J‘lALLB\I‘L!ﬂ']W
(Diagram)
Step 2 AMAUAVUIAAIDEIY Lﬂuswsamamauawmsmaau
ﬂaua‘mfmswswm
— Step 5 Ysuygeluiaa
. . 2
Step 3 YszU1UATINIFIHLEDS &
. Q@@
o

Step 4 MSAIVFDUANUTDAAADY .
o ' I v v a o, P ﬁaﬂﬂaaﬁ o
sEAINlULAanUTDYALBeUsEInWe] UINFUDNA
(Model fit)
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Sample size

Minimum

. conditions
sample size

Models containing five or fewer constructs, each with more than three items

100 (observed variables) and with high item communalities (>= .6)
Models with seven constructs or less, modest communalities (.5), and no

150 ) o
underidentified constructs.

300 Models with seven or fewer constructs, lower communalities (below .45), and/or
multiple underidentified (fewer than three) constructs.

500 Models with large numbers of constructs, some with lower communalities, and/or

having fewer than three measured items.

Source: Hair et al. (2014: p574)
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TABLE 4 Characteristics of Different Fit Indices Demonstrating Goodness-of-Fit Across Different Model
Situations
N < 250 N > 250
No. of Stat. = -
vars. (m) m<12 12<m< 30 m =30 m<12 12<m<30 m > 30
y2 Insignificant Significant Significant Insignificant Significant Significant
p-values expected p-values even p-values p-values p-values p-values
with good fit expected even with expected expected
good fit
CFl or .97 or better 95 or Above .92 .95 or better Above .92 Above
TLI better 90
RNI May not .95 or Above .92 95 or Above Above
diagnose better better, not .92, not .90, not
misspecification used with used with used with
well N > 1,000 N> 1,000 N> 1,000
SRMR Biased upward, .08 or less Less than Biased .08 or less .08 or less
use other (with CFI .09 (with upward; use (with CFI (with CH
indices of .95 or CFl above other above .92) above .92)
higher) 92) indices
RMSEA Values < .08 Values < Values < Values < Values < Values <
with CFl = .97 .08 with .08 with .07 with .07 with .07 with
or higher CFl of .95 CFl above CFl of .97 CFl of .92 CFl of .90
or higher 92 or higher or higher or higher

Note: m = number of observed variables; N applies to number of observations per group when applying CFA to multiple groups at the same time.

Source: Hair et al. (2014: p584). Multivariate Data Analysis 7th. Essex: Pearson New International Edition.

Note:
m = IMUIUAILUSHWAR (A
N = IMUINAIDENY
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Multiple fit indices should be used to assess a
model’s goodness-of-fit and should include:

Group of index
Overall model
Absolute fit index
Incremental fit index
Goodness-of-fit index

Badness-of-fit index

Select one index from the group
The x2 value and the associated df
GFl, RMSEA, or SRMR

CFl or TLI

GFl, CFl, TLI, etc.

RMSEA, SRMR, etc.

Source: Hair et al. (2014: p586)

A Path Diagram Showing
Specified Hypothesized
Structural Relationships
and Measurement
Specification
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M Od el fit Whnanpnanues CB-SEM Aa Asganuaanmaneiu (Fit) uaeluiaasendne Observed Covariance
Matrix i Generate 11910 Sample data wsguiguny Implied Covariance Matrix #idnainnig
Uszanguan Parameter yas Hypothesized Model Taaafifisden Fit Indices annwi1lxs uanald
Data 1151418170 89 UHN ANUEBAAERIRUAMUTUNUSUBIEILLUTENY T Model Ailsinua T

Criteria Range Acceptable value Very good fit
Chi-square >0 Non-significant (p>.05) (Bollen, 1989; Kline, 2011)
CMIN >0 <3 Nealy to 2 (Amos guide)

<2 (Marsh and Hocevar,1985)

GFI, AGFI, NFI, NNFI, CFl, 0-1 > 9 >95

TLI NFI (Hu & Bentler, 1999)
CFl (Amos guide; Bagozzi et al., 2004)
NNFI (Bagozzi et al., 2004)

RMSEA >0 <.05 <.05
(Browne and Cudeck, 1993; Bagozzi et al., 2004)

SRMR >0 <.08 <.05 (Bagozzi et al., 2004)

ECVI, AIC, BIC +/- Less or O is good Normally used to compare between models



ANSLLUEHINA
Cornell Statistical Consulting Unit

Afildsunsuuziiann Cornell Statistical
Consulting Unit THs1g91uLausin3iases
SEM [#iLA

+ Model Chi square

+ RMSEA

+ CFlI

+ SRMR

Model Chi-

Assess overall fit and the discrepancy between

p-value>

Square the sample and fitted covariance matrices. 0.05
Sensitive to sample size.
Ho: The model fits perfectly.
(A)GFI (Adjusted) GFl is the proportion of variance accounted GFl 20.95
Goodness of Fit | for by the estimated population covariance. AGF! 20.90
Analogous to R’. AGFI favors parsimony.
(N)NFI (Non) Normed- | An NFI of .95, indicates the model of interest NFl 2 0.95
TLI Fit Index improves the fit by 95% relative to the null NNFI = 0.95
model. NNFI is preferable for smaller samples.
Tucker Lewis Sometimes the NNFI is called the Tucker Lewis
index index (TLI)
CFl Comparative Fit | A revised form of NFI. Not very sensitive to CFl 2.90
Index sample size. Compares the fit of a target
model to the fit of an independent, or null,
model.
RMSEA Root Mean A parsimony-adjusted index. Values closer to RMSEA <
Square Error of | O representa good fit. 0.08
Approximation
(S)RMR (Standardized) The square-root of the difference between SRMR <0.08
Root Mean the residuals of the sample covariance matrix
Square Residual | and the hypothesized model. If items vary in
range (i.e. some items are 1-5, others 1-7)
then RMR is hard to interpret, better to use
b SRMR.
| AVE Average Value | The average of the Rs for items within a AVED B UL
. | (cFA only) | Explained factor L
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Software programmes

e — » The original and best known is

, - B Lisrel, developed by Joreskog and
 MULTIVARIATE ge8 auaTioN Sorbom

o £od S ‘:’; gl " . ¢
DATA ANA':YS}S% ') P ET%TI[\SIT?C]SB Ar\erSAPMSo%

Joseph F. Hair Jr. | William C. Black
Barry J. Babin Rolph E. Anderson

> Mplus, EQS, Amos, Calis, Mx, SEPATH,
Tetrad, R, stata

> AMOS (http://www.spss.com/amos/ )
A Beginner's Guide to = EQS (http://www.mvsoft.com/index.htm
Structural Structural Principles and Practice QS (http:// . : / )
Equation Mo of Structural Equation » LISREL (http://ssicentral.com/lisrel/)
Modeling e ik > Mplus (http://statmodel.com/index/shtmi)
TR , 0; ' - Some have downloadable student
‘ N\\\ Reddall E. Schumacker /g'( / verSionS

Richard G. Lomax

h\ REX B. KLINE
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From Measurement model to Structural model in AMOS

@—
@
g2=
b

Covariance $¥#17919
independent variables

(e5——{ ATT4
ATT3
() ——{ ATT5

SN2
SN1

@—‘- PBC1
@—‘— PBC2

#5719 error term %
dependent variable

ANALFUAIMUTUWUSAN
Hypothesizes

INT4

INTT

INT3

INT2

H1 Attitudes wag Intention HAMUFUNUS LUAANILALIAU
H2 SN wag intention AAMUFUNUS UAANI9LADIAU
H3 PBC wag intention 3AUFUNUS IUAANI9LAYIAY
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C I i C k f?g Analysis Properties ) .

Estimation' Numerical | Bias  Output | Bmtstrap' Permutatic-ns' Random #| Title |

[¥" Minimization history [¥ Indirect, direct & total effects
* Minimization history
- Squared multiple correlations | Sindartized esmaes Bt
« Modification indices [v" Squared multiple correlations [ Covariances of estimates
* Indirect, direct & total effects l [ Sample moments [ Correlations of estimates
[ Implied moments [ Critical ratios for differences
! [ Allimplied moments [ Tests for normality and outliers
i [ Residual moments [ Observed information matrix
i [V Modification indices s mriifégold for modification

[ D-separation
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R lt Magnitude (strength of the effect):
esu S * |0.0-0.1|: very weak effect

Variance « |0.1-0.3]: weak effect
P ¢ ]0.3—0.5|: moderate effect
. ! [ ATT2 Regression weight « |0.5 and above|: strong effect

Source: Cohen, J. (1988). Statistical power analysis for the

15 behavioral sciences (2nd ed.). Lawrence Erlbaum Associates.
1
ATT3
2 INT4
1
(e)—{ ATT5 2
96 INT1
1
SN2 =
7 INT3
.Ug %
1
.—’ SN1 INT2
1
1 : Sign (direction of the effect):
69_.,. 68 Covariance g
PBC1 100" « Positive (+): A positive path coefficient indicates
17 o that an increase in the IV leads to an increase in
1 the DV.
@—’ PBC2 « Negative (-): A negative path coefficient indicates

the opposite- an increase in the 1V leads to a
decrease in the DV.



R R RRRRRRRRRRRRERRRRRRRRRRw=A

BA603

Hypothesis test

Regression Weights: (Group number 1 -
Default model)

Estimate S.E. C.R. Pl.abel
Intention <--- Attitudes 082 .047 1.757 .079

H1 Attitudes 1ag Intention TAMUTUNUS UARANILAYIAY

Intention <--- SN 142 041 3.494 **F o

Intention <--- PBC 704 050 13.967 * ¥k

INT2  <— Intenton  1.000 = Non-sig.(p-value > 0.05)

INT3  <--- Intention 983 033 29355 kxx . ) - o o a = o
INTI  <—-- Intention  .959 .034 28342 %% « H2 SN wag intention HAMUFUNHS HAANIGLALINY
INT4 <--- Intention 979 037 26.585 kK

ATT4  <—- Attitudes  1.000 - Sig. (p-value < 0.01)

ATT3 <--- Attitudes 954 029 32.704 ik o o o a o o
ATTS < Attitudes 880 .032 27.626 *** - H3 PBC wag intention 4@ MUaUNLRS LUAFNILALINY
SN2 <--- SN 1.000

SN1 <--- SN 978 029 33489  kEx = Sig. (p-value < 0.01)

PBC1 <--- PBC 1.000

PBC2 <--- PBC 916 031 29448 **¥
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HUNAFIU g CR. Sig. HanAsau
H1 el (INT) <- Lanei (ATT) 136" 390 000  aduauu
H2n eawdclatie (INT) <- usavingIuAuTEUTS (SN) 209" 6.05 000 avduayuy
H22 waAk (ATT) <- UsTingIuANTauT1a (SN) 178" 541 000  awduayu
H2m M3fuinmImuauawes (PBC) <- UsTvinguAusaudns (SN) 3890 9.49 000  aduayu
H3n Addlada (INT) < M3FuinmImuANALes (PBC) 5537 1631 000  aiuauu
H3v leAk (ATT) <- M3Fuin1samuaNnues (PBO) 1737 545 000  avduauu
Han WAAR (ATT) <- Awidasiu (TRU) 525" 1501 .000  aviuauy
Hav UssviagIuAUTEUTa (SN) <- PRuBesiu (TRU) 757 1455 000 afuayu
Haa Ms¥uinseauRuaues (PBC) <- Asiesiy (TRU) 207 446 000  awuayu
H5n miBesiu (TRU) <- n1seilafieguanm (HO) 090" 271 007  aduayuy
H5% MssuinismuAsaLLe (PBC) <- nsAnilatsgunw (HCO) 163" 507 000  atfuayu
H5A UTITiagIuAuseuta (SN) <- narmilstsgunin (HO) 1060 291 004 avlusyuy
H54 mwAslate (INT) <- madnilssauam (HC) 084" 331 000 aviuayuy
H6N AmiBesiu (TRU) <- msduiaai (PV) 598" 1694 000  avfuayuy
H6Y WwaAf (ATT) <- MIsuinmean (PY) 107" 340 000 avuayu
Hea Msuimsauauaues (PBO) <- msiujame (PV) 211" 498 000  aduayuy
H7n armidesiu (TRU) <- e iesveswaniog (AVA) 127 369 000 avduayuy
H72 M3FuINMIAIUANAWeY (PBC) <- ANunTasvemaning (AVA)  -119° 350 000  atfuayu

q

Table 2
Maximum Likelihood Estimates of Respecified Model

Unstandardized Standardized Critical

Path cstimate cstimate SE ratio

Pain — interferences 1.299 0.765 0.223 5.826
Coping with pain — interferences —0.041 —10.294 0.010 —4.155
Preinjury psychopathology — stress 20.268 0.386 4.164 4.867
Interferences —> stress 22.520 0.466 4.323 5.210
Coping with pain = support 0.021 0.171 0.010 2.201
Stress — support —0.011 —0.605 0.002 —5.405
Interferences —> catastrophizing 4.766 0.572 0.623 7.652
Interferences — depression 4.726 0.431 0.764 6.187
Support — depression —5.379 —10.426 1.002 —5.308
Stress —» depression T 0.042 0.184 0.018 2.345
Catastrophizing — depression 0.293 0.221 0.072 4.052

S ar

* frdAyn1saianszau 0.01

Note.  All critical ratios had significint results/paths.

Table 3

Squared Multiple Correlations (SMC3N
Variables in the Respecified Model

‘or the Endogenous

Predictor to endogenous variable \ SMC
Interferences 0.672
Stress 0.366
Catastrophizing (0.327
Social and family support (0.423
Depression (L.907

Depression was predicted by

Note.  Catastrophizing is a measured variable. Interferences, stress, social

and family support, and depression are latent variables.

interferences, catastrophizing,
stress, and social and family
support, and 91% of the variance
in depression was accounted for
by those four predictors.
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ATFRFUNNSNHAAMEAANA9TDY (Squared Multiple
Correlation

ISy AnEYeIBENaN NS ey uarlRe TN YausuYsTidwasan L ladasnan PG AN ST ,Dgw (yj @ Y ARISIHD (Sq uared Multi 0 le

fudsmu R answa AVAI PV HC TRU SN PBC ; . o . o
NT P —— ] ] o84 ] 209 553 Correlation %38 SMC) uaalANTIUEITFAFIUAN
medew  -001 45T 9L 537 248 024 wUsUsusasddLUsgnvinslidnsluluudans 4
973 -.001 457 273 537 457 576 ‘ o v o ' o o o
MALNLTUAT R2 d1¥suaattdsend (endogenous
ATT 73 NNATY - 107 - 525 178 173 o .
medow o074 482 121 221 067 - variables) waztdudiginanuuLEags (reliability)
W o o e e s AP Up9AIbUsFLARLR (observed variables) LS
PBC 53 N9A59 -.119 211 .163 .207 .389 - o
ooy 063 00 oss 004 _ U9 LULAAN1TIA (Measurement model)
T A R o U AdsBasy AVAI PY HC TRU SN and PBC
SN 43 N9 - - 106 757 - - e e, o
den 006 a2 oss - ] _ F11150U52184n15 INT (6 72% (§adueaiu
G R L LA : WUsUsIUYaY INT anunsaadugldeaudanys
TRU .48 N9H9 127 .598 .090 - - - @ o ° &
oo FUNALADY 72% 199ANULLUSUSIUTNRUA DD
52 127 598 .090 - - - INT

R A1 R°= .19 fia szAudn, R? = .33 fia seduliunany, R? = .67 Ao se6ugs (Chin, 199
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