PSY 9556B (Jan 29) Longitudinal Measurement/Factorial Invariance

Configural invariance (identical factorial structures)
Weak invariance (identical indicator loadings)

Strong invariance (identical indicator intercepts)

oW nhpoe

Strict invariance (identical indicator residuals)

Means of the latent variables
Variances of the latent variables

Covariances (or correlations) of the latent variables



Why Measurement Invariance is Needed

Consider the relation between a latent variable and one of its indicator variable

This relation could be expressed as a regression equation in which we predict
the indicator variable score from the latent variable score.

Vi =7; A + 1

Vi =T+ At +5; +€

Yi; = Person (i)’s value on indicator (j)

T; = Intercept (Person (i)’s value on indicator (j) when latent mean =0

/1j1 = Loading (regression coefficient/slope)

Thi = Person (i)’s value on Latent variable 1
i = Residual

S. = Residual part consisting of systematic variance

€i = Residual part consisting of random fluctuations/unreliability
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Configural Invariance

HMODEL:

univxl by wlenjcor wipleas wlwell wlenjun;

univx? by wZenjcor wZ2pleas wawell wl2enjun;
wlenjcr with wZenjcr:

wlpleas with wZ2pleas:;

wlwell with w2well;

wlenjun with wZenjun;

output: sampstat residual stdyx techd modindices;

| 240 70 2.83 2.85 1.66 56 2.66

wlenjcr || wipleas wlwell wilenjun || w2enjcr | w2pleas w2enjun
6.34 6.09 5.81 7.50 6.60 6.10 7.36

215 = 55.002, p < .001
CFl =.976
TLI =.955

1.00 1.87 1.88 116 1.00 2,50 2.47 1.48

RMSEA = .080 (Cl=.058 .104)
M =0.00 M=0.0




Weak (Loadings) Invariance

MODEL:

univxl by wlenjcr
wlpleas (2]

wlwell (3)

wlenjun (4):

univxZ by wZenjcr
wipleas (2)

w2well (3)

wZenjun (4):

wlenjcr with wZenijcr:
wlpleas with wipleas;
Wlwell with w2well;
wlenjun with wZenjumn;
output: =sampstat residual =scdyx techd modindices:;

2’15 = 61.290, p < .001
Ay’ =6.288, n.s.

CFl=.974
ACFI =.002 pass
TLI =.959

RMSEA = .076 (CI=.056 .098)

329 4 .64

wienjcr
6.34

wipleas
6.09

w1 enjun
7.50

1.67 Ag

2.65

w2enjer || w2pleas
6.60

6.10

w2enjun
7.36

1.00 2.20 219 1.32

M=0.00

A7

\J

1.00 220 219 1.32

M=0.00




Strong (Intercepts) Invariance

MODEL:
univxl by wlenjcr
wlpleas (2)

wiwell (3) )(2(21) =79.104, p <.001
Tutensez] (5) A = 17.814, p < .001
eineity (1) CFl =.965

a5 Tone otner sean 1efe fixes 2t o ST = 00 pass

untva2 by w2enjer TLI =.953

“2pleas (2 RMSEA = .082 (CI=.063 .102)

w2well (3)

wZenjun (4):
[w2enjcr] (5)
[w2plea=] (&)

{WEWE%”] r-;:) Although the test passes based on CFlI
w2enjun g8): . op e .

wlenjcr with w2enjcr; <=.010, I am going to fail it given that
wlpleas with wZ2pleas; _—

ilwell with wIwell: it is close to the cutoff and | want an
wlenjun with w2enjun; example to show you how to deal

output: sampstat residual stdyx techd modindices (5) ;7

with partial invariance. So let’s
assume that the test failed.



MCDEL EESULTS

ONIVX1 BY
W1ENJCE
W1FLEAS
W1WELL
W1ENJUH

OHIVEZ BY
WZENJCER
WZFLEAS
WZHWELL
W2ZENJUH

ONIVEZ WITH
THIVXL

W1ENJCE WITH
W2ENJCR

W1PLEAS WITH
WZFLERS

WIWELL WITH
W2WELL

W1ENJUN WITH
W2ENJUH

Estimate
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Discuss the implication on latent means

Means
THIVXL

Intercepts
W1ENJCE
W1FLEALS
W1WELL
W1ENJUH
W2ENJCER
W2PLELS
W2WELL
W2EN.JUH

Variances
UNIVXL
UNIVXZ

Residual Variances
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Strong (Intercepts) Invariance

Given that the model failed the invariance of the intercepts test, we need to
identify which intercept(s) are causing the test to fail

| will look at the modification indices and see if | should relax one constraint

Minimum M.I. walue for printing the modification index 5.000
M.I. E.P.C. 5td E.P.C. 5td¥X E.P.C.

BY Statements

THIVEL BEY W1ENJCR 5.851 0.269 0.249 0.122
THIVEZ BY W1ENJCR 6.669 0.243 0.229 0.112
THIVXZ BEY WZENJCR 5.851 -0.269 -0.253 -0.12%9
WITH Statements

W1WELL WITH W1ENJCE 5.754 -0.287 -0.287 -0.1939
W1ENJUM WITH W1ENJCR 10.622 0.380 0.380 0.124
W1ENJUN WITH W1PLEAS 12.514 -0.483 -0.493 -0.187
WZENJCE WITH W1ENJUN 8.883 -0.331 -0.331 -0.114
WZWELL WITH WZ2ENJCR 10.759 -0.350 -0.350 -0.271
WZ2WELL WITH WZ2FPLEAS 12.709 0.784 D.784 0.803
WZENJUN WITH W2ENJCR 13.183 0.386 0.388 0.138
Means/Intercepts/Thresholds

[ WIWELL 1 6.558 -0.188 -0.188 -0.087
[ W1ENJUN 1 59.90% 0.149 0.149 0.072
[ WZWELL 1 b.557 0.035 0.035 0.01&
[ W2ENJUN 1 9.910 -0.104 -0.104 -0.051



Strong (Intercepts) Partial Invariance

| will run the model constraining the intercepts with the exception of
wlenjun and w2enjun and repeat the nested chi-square and CFI difference tests

MCDEL:

univxl by wlenjcr

wlpleas (2)

wlwell (3)

wlenjun (4):

[wlenjcr] (5)

[wipleas] (&)

[wiliwell] (7)

[wlenjun]; !remove constraint partial invariance
[uniwvxl] ; 'the other mean left fixed at 0;
univx? by wZenjcr

wipleas (2}

w2well (3)

w2enjun (4);

[w2enjcr] (5)

[w2pleas] (&)

[w2well] (7)

[w2enjun] ; 'remove constraint partial invariance;
wlenjcr with w2enjcr;

wlpleas with w2pleas;

wilwell with w2well:;

wlenjun with w2enjumn;

output: sampstat residual stdyx techd modindices

(5

(earlier test)

21 = 79.104, p < .001

Ay’ 3= 17.814, p < .001

CFl =.965

ACFI = .009 pass (but | failed it)
TLI =.953

RMSEA =.082 (Cl=.063 .102)

X’(20)= 69.035, p <.001
Ax?,=7.745,p < .05

CFl =.970

ACFl = .004 pass — partial inv
TLI = .958

RMSEA = .077 (CI=.058 .097)



Strong (Intercepts) Partial Invariance

| accept the model with partial invariance in the intercepts

MODEL RESULIS

Two-Tailed Intercepts
Estimate 5.E. Est./5.E. F-Value W1ENJCR 6.523 0.091 71.655 0.000
W1ELEAS 6.175 0.118 52.254 0.000
UNMIVXL BY W1WELL 6.023 0.109 £5.049 0.000
W1ENJCR 1.000 0.000 999,000 999,000 W1ENJUN 7.616 0.109 70.089 0.000
W1PLEAS 2.167 0.180 12.0867 0.000 W2EMJCR 6.523 0.091 71.655 0.000
WIWELL 2.170 0.186 11.685 0.000 W2PLELS £.175 0.118 £2.254 0.000
W1ENJUH 1.311 0.121 10.800 0.000 WZWELL 6.023 0.109 55.049 0.000
W2ENJUN 7.362 0.103 71.494 0.000
UHIVH2 BY
W2ENJCR 1.000 0.000 999,000 999,000 Wariances
WZPLELS 2.167 0.180 12.087 0.000 NIV 0 9 0.152 5.6386 0.000
W2WELL 2.170 0.186 11.685 0.000 ONTIVH2 0.889 0.156 5.698 0.000
W2ENJUH 1.311 0.121 10.800 0.000
Eesgidual Variances
UNTVEZ WITH W1ENJCR 3.297 0.248 13.292 0.000
THTIVXL 0.578 a.110 5.250 o.000 W1PLELS 2.438 0.235 10.384 0.000
WiWELL 0.626 0.167 3.755 0.000
WAENJCR  WITH W1ENJUN 2.854 0.218 13.107 0.000
W2ENJCR 1.594 0.184 8666 0.000 W2EMJCR 2.935 0.219 13.399 0.000
W2PLELS 1.686 0.189 g2.921 0.000
WAPLEAS WITH WEWELL ?.565 O.}&f 3.“§5 0.000
W2PLELS 0.362 0.153 2.362 D.018 W2ERJUH 2.631 0.202 13.128 0.000
W1WELL  WITH
WZWELL 0.130 0.114 1.138 0.255
W1ENJUN WITH
WZENJUH 1.732 0.173 10.035 0.000

Means
UHIVH1 -0.091 0.048 -2.003 0.045



Test of Latent Means

MODEL:
univxl by wlenjcr

wlpleas (2)

wlwell (3)

wlenjun (4):

[wlenjcr] (5)

[wlpleas] (&)

[Wwlwell] (7)

[wlenjun] ; 'remove constraint partial invariance;
'[univxl] now both means are fixed at zero and therefore constrained;
univx? by wZenjcr

wepleas (2)

wewell (3)

wZ2enjun (4):

[w2enjer] (5) )(2(21) =73.121, p<.001
oreray 1) Ay? ;) =4.086, p < .05
A (1)= 4.USh, p<.

[w2well] (7)

[wZenjun] ; 'remove constraint partial invariance; CFl - 968
wlenjcr with wZenjcr; )
wlpleas with wZpleas: ACFI = 002
wilwell with wZ2well:;

wlenjun with wZenjun; TLI - 958

output: sampstat residual stdyx techd modindices: RMSEA i 078 (C|=059 097)

What would you conclude about the latent means?



Strict (Residuals) Invariance

Let’s go back to the partial invariance model before constraining the latent
means and add equality constraints to the indicator residuals across time

MODEL:

univxl by wlenjcr
wlpleas (2)
wlwell (3)
wlenjun (4);
[wlenjer] (5)

(wipleas] (&) X4 = 81.250, p <.001
[Wwlwell] (7)
[Wlenjun]; !remove constraint partial invariance AZ2(4) = 12215; p < 05

[univxl] ; !'the other mean left fixed at 0 _
univxZ by wiZenjcr CFI - 965

w2pleas (2) ACFI =.005 Pass

w2well (3)

w2enjun (4): TLI =.960

[w2enjeor] (5]

[w2pleas] (6] RMSEA = .076 (CI=.058 .095)
[w2well] (7)

[wZenjun] ; 'remove constraint partial invariance;

wlenjeor with wZenjcr:

wlpleas with w2pleas:

wlwell with w2well:

wlenjun with wZenjun:;

wlenjer (9) !'residual constraints
wilpleas (10)
wlwell (11)

wlenjun (12):

w2enjcr (9)

w2pleas (10)

w2well (11)

w2enjun (12):

output: =sampstat residual stdyx techd modindices (5)



HMODEL RESULIS

UNIVEL BY
W1ENJCR
W1FLELS
WIWELL
W1ENJUN

THIVEZ BY
WZENJCR
WZELEAS
WZWELL
WZENJUN

THIVEZ WITH
UNIVEL

W1ENJCR WITH
WZENJCR

W1FLEAS WITH
WZPLELS

WI1WELL WITH
WZWELL

W1ENJUN WITH
WZENJUN
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Strict (Residuals) Invariance
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Are the Latent Variances Different?

univx1 (13) X5 = 81.286, p <.001
univx2 (13); Ax?1)=0.036, n.s.

CFl =.966

ACFI = +.001 pass

TLI =.962

RMSEA = .074 (Cl=.058 .095)



Null Model According to Little

_'app:’cp:'_ate null model Chi-5guare Test of Model Fit

AMALYS5IS5: Model = HOCOVARIANCES:

MODEL: Value 1e87.43%
) Degrees of Freedom 36

wlenjcr w2enjcr (pl)

. E-Value 0.0000
wlpleas wZpleas (p2):
wlwell wZwell (p3): EMSEL (Root Mean Sguare Error Of Approximation)
wlenjun wZenjun (p4):
[wlenjcr wZenjcr] (al): Eztimate 0.334
lwlpleas w2pleas] (a2): 90 Percent C.I. 0.320 0.347
[wiwell w2well] (a3): Probability RMSEL <= .05 0.000
[wlenjun wZenjun] (a4):;
CUTEUT: CFI/TLI
TECH1 CFI 0.000
STANDAERDIZED! TLI 0.222

MODEL RESULTS Chi-5gquare Test of Model Fit for the Baseline Model

Two-Tailed

Estimate 5.E. Est./S.E. P-Value Value 1678.803

Degrees of Freedom 28

Heans E-Value 0.0000
W1ENJCR 6.467 0.073 88.596 0.000
W1PLERS 6.109 0.090 68.133 0.000
W1WELL 5.831 0.078 75.703 0.000
W1ENJUN 7.428 0.075 99.189 0.000
W2ENJCR 6.467 0.073 B88.596 0.000
W2PLERS 6.103 0.090 68.133 0.000
W2WELL 5.931 0.078 75.703 0.000
W2ENJUN 7.428 0.075 99.189 0.000

Variances

W1ENJCR 4,093 0.209 19.536 0.000
W1PLERS £.141 0.314 19.545 0.000
WIWELL 4,701 0.240 19.571 0.000
W1ENJUN 4,312 0.220 19.608 0.000
W2ENJCR 4,093 0.209 19.5%96 0.000
W2PLELS 6.141 0.314 19.545 0.000
W2WELL 4,701 0.240 19.571 0.000
W2ENJUN 4,312 0.220 19.608 0.000



Null Model According to Little

Earlier tests based on conventional CFI

Py =79.104, p < .001
A% =17.814, p < .001

CFl =.965
ACFI = .009 pass (but | failed it)
TLI =.953

RMSEA =.082 (CI=.063 .102)

Calculating new CFI
Null 2% 3 =1687.439

max [(xf —dft),O]
max | (x¢ —df, ), (x; —df, ),0] CFl = 1—(58.104/1651.439) = .965

CFl =1-



(note that the remaining slides repeat the earlier analyses with Little’s method of scaling)
Configural Invariance with Effect Coded Scaling

MODEL:
univxl by wlenjcr*®* (L1)
wipleas (L2)

wlwell (L3)

wlenjun (L4); X5 = 55.002, p <.001

1 D . (15) ’

univ=Z by wZenjcr®* (LIS)

w2pleas (L&) CFl =.976

w2well (L7) TLI = .955

waenjun (L8) ; RMSEA = .080 (Cl=.058 .104)

wlenjcr with wZ2enjcr:

wilpleas with wiZpleas;

wlwell with wiwell;

wlenjun with wZenjun;

[univ=l wniv=2]:

[wlenjcr] (T1)

[wlpleas] (T2)

[wlwell] (T3)

[wlenjun] (T4):

[w2enjcr] (T5)

[w2pleas] (T6)

[w2well] (TI7)

[w2enjun] (T8):

MODEL COMNSTRAINT: L1 = 4 - L2 - L3 - L4;
I1 =0 -T2 - T3 - T4:
L =4 - Le - L7 - L&2;
IS =0 - Te - IT - T&;

output: =sampstat residual =tdyx techd modindices:;



Configural Invariance with Effect Coded Scaling

MODEL RESULTS

Two-Tailed Means
Estimate 5.E. Est./5.E. E-Value THIVEL 5.434 0.087 73.785 0.000
THIVXZ 6.524 0.086& Ta.187 0.000
THIVEL BY
W1ENJCR 0.677 0.051 13.231 0.000 I
W1FLEAS 1.268 0.048 28,511 0.000 ﬂt-EICE}_Et-E
W1WELL 1.270 0.045 28.086 0.000 W1EHJCR 1.984 0.33% 5.833 0.000
WAENTUN 0.787 0.045 17,480 0.000 W1PLEAS -2.05% 0.316 -6.511 0.000
W1WELL -2.362 0.297 -7.964 0.000
UNIVH2 BY W1ENJUH 2.432 0.2399 8.120 0.000
WZEHNJCR 0.537 0.049 10.895& 0.000 WZ2ENJCE 3.0594 0.329 5.408 0.000
WZ2PLEAS 1.344 0.043 31.382 0.000 W2EBLELS -2 .666 0.286 -9.331 0.000
WZ2WELL 1.328 0.043 30.992 0.000 W2WELL -3 .616 0.284 -9.216 0.000
W2ENJUN 0.783 0.043 18.488 0.000 W2ENJUNH . 88 0.289 7.581 0.000
THIVEZ WITH Variances
TNIVXL 1.605 0.172 9.332 0.000
THIVXL 2.440 0.213 11.4 0.000
WiFNJCR WITH THIVHZ 2.338 0.205 11.688 0.000
WZEHNJCR 1.603 0.183 8.770 0.000
Re=zidual Variances
W1PFLERS WITH W1ENJCR 3.213 0.245 13.131 0.000
W2PLELS 0.353 0.151 2.340 0.019 W1PLELS 2.398 0.233 10.2 0.000
WIWELL 0.703 0.172 4.088 0.000
WiWELL ~ WIIE W1ENJUN 2.830 0.218 12.98 0.000
WZ2WELL 0.151 0.113 1.338 0.181 W2ENJICR 7.0946 0.219 13.473 0.000
WiENJUN WITH WZ2ELELS 1.656 0.197 8.396 0.000
W2ENJUN 1.725 0.172 10.005 0.000 WZWELL 0.353€ 0.1s9 3.501 0.000
WZENJUN 2.658 0.203 13.123 0.000



Weak (Loadings) Invariance with Effect Coded Scaling

MCDEL:
univxl by wlenjcocr® (L1}
wilpleas (L2)

wWwlwell (L3}

wlenjun (L4);

univx? by wZenjor® (L1) 2 —

wipleas (L2) X (18) 61.290, p <.001
w2well (L3) AZZB) =6.288, n.s.
wZ2enjun (L4):

wlenjcr with wZenjcr; CFl =.974

wlpleas with wiZpleas; -

wlwell with w2well: ACFI - 002 pass
wlenjun with wZenijun; TLI = 959

[univx]l univx2]:

[wlenjecr] (T1) RMSEA = 076 (C|=056 098)

[wilplea=] (T2)

[Wwliwell] (T3)

[wlenjun] (T4):

[wZenjcr] (TS)

[wZ2plea=s] (T&)

[w2well] (T7)

[wZenjun] (T8):

MCODEL COMSTRAINT: L1 = 4 - L2 - L3 - L4;
Tl = 0 - T2 - T3 - T4:
L5 = 4 - Le - L7 - LE&;
I5 = 0 - Te - TT7T - T&;

output: sampstat residual stdyx techd modindices:



MODEL RESULTIS

THIVXL BY
W1ENJCR
W1PLEAS
W1WELL
W1ENJUN

THIVXZ BY
WZENJCR
WZPLELS
WZWELL
W2ENJUN

UHNIVXZ WITH
UNIVXL

W1ENJCR WITH
WZENJCR

W1PFLEAS WITH
WZPLELS

WIWELL WITH
WZWELL

W1ENJUN WITH
WZENJUHN

Weak (Loadings) Invariance with Effect Coded Scaling
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Strong (Intercepts) Invariance with Effect Coded Scaling

MCDEL:

univxl by wlenjcor®* (L1)

wlpleas (L2)

wlwell (L3)

wlenjun (L4);

univz? by wZenjcr® (L1)

wipleas (L2}

wiwell (L3)

wZ2enjun (L4):

wlenjcor with wZenjor:

wlpleas with wZ2pleas;

wWlwell with w2well:;

wlenjun with wZ2enjun;

[univxl univz2]:

[wlenjcr] (T1)

[wlplea=] (T2)

[wlwell] (T3)

[wlenjun] (T4):

[w2enjcr] (T1)

[(w2pleas] (T2)

[w2well] (T3)

[w2enjun] (T4):

MODEL COMNSTRATINT: L1 =
Tl =
LS =
TL =

output: =ampstat residual stdyx

[ Y U o BT Y

L2
T2
L&
Ta

L3
T3

- -
—_—

techd modindices

L4;
T4:

o

Lol

-

Py =79.104, p < .001
A% =17.814, p < .001
CFI = .965

ACFI =021 fail

TLI = .953

RMSEA = .082 (Cl=.063 .102)



Strong (Intercepts) Invariance with Effect Coded Scaling

MODEL RESULTS

Means
Two-Tailed UNIVHL £.418 0.085 75.320 0.000
Eztimate 5.E. E=st./5.E. F-Value NIV 6.534 0.086 76.049 0.000
UNIVEL _ 51 Intercepts
WIENJCR 0.602 0.041 14.562 0.000 WLENJCR 2.580 0.277 9.307 0.000
W1PLERS 1.308 0.036 3€.768 0.000 W1PLEAS -3.399 0.237 -10.120 0.000
Ei‘;ﬂi_;ﬂ éfga g:gz% iggi g:ggg W1WELL —2.5439 0.243 -10.476 0.000
W1ENJUN 2.368 0.249 9,518 0.000
N W2ENJCR 2.580 0.277 3.307 0.000
W2ENJICR 0.602 0.041 14.562 0.000 W2PLERS -2.399 0.237 -10.220 0.000
W2PLELS 1.308 0.036 36.768 0.000 WZWELL -2.549 0.243 -10.476 g.000
W2WELL 1.308 0.037 35.501 0.000 W2ERJUN <.388 0.243 #.518 0.000
W2ENJUN 0.780 0.037 21.061 0.000
Variances
TNIVEZ  WITE UNIVXL 2.382 0.204 11.583 0.000
UNIVX1 1.591 0.171 9.321 0.000 UNIVE2 2-944 0.208 11-863 0.000
W1ENJCR WITH Bezidual Variances
W2ENJCR 1.592 0.184 8,651 0.000 W1ENJCR 3.300 0.248 13.288 0.000
W1PLELS 2.421 0.235 10.287 0.000
W1PLEAS WITH W1WELL 0.631 0.169 3.743 0.000
W2PLEAS 0.363 0.153 2.405 0.01@ W1ENJUN 2.873 0.2z20 13.07z 0.000
WZ2ENJCR 2.937 0.219 13.397 0.000
WiWELL WITH WZPLELS 1.678 0.180 B.814 0.000
W2WELL 0.126 0.115 1.099 0.272 W2WELL 0.568 0.151 3.754 0.000
W2ENJUN 2.676 0.204 13.086 0.000

W1ENJUN WITH
WZENJUN 1.723 0.173 3.837 0.000



Strong (Intercepts) Partial Invariance with Effect Coded Scaling

MCODEL:

univxl by wlenjecr® (L1)
wilpleas (L2)

wlwell (L3)

wlenjun (L4):

univx?Z by wZenjcr® (L1)
wipleas (L2)

wZ2well (L3)

wZenjun (L4)

wlenjcr with wlZenjcr;
wlpleas with wZpleas:;
wlwell with wZ2well;
wlenjun with wZenjumn;
[univxl univz2]:
[wlenjecr] (T1)
[wilpleas] (T2)
[wlwell] (T3)
[wlenjun] (T4):
[wZenjcr] (T1)
[w2pleas] (T2)
[w2well] (T3)

[wZenjun]: ! (T4)

MODEL CONSTEAINT: L1 = 4 — L2 - L3 - L4;
Tl =0 - T2 - T3 - T4;
L = 4 - Le - L7 - L&;
T = 0 - Té - T7T - T&:

cutput: sampstat residual stdyx techd modindices

(o)

X’20)= 69.035, p <.001
Ax)=7.745,p < .05

CFl =.970

ACFl = .004 pass — partial inv
TLI = .958

RMSEA = .077 (CI=.058 .097)



Strong (Intercepts) Partial Invariance with Effect Coded Scaling

MODEL RESULTS

Two-Tailed

Estimate 5.E. Est./5.E. E-Value Means
UNIVEL 6.433 0.085 75.423 0.000
UNIVE1l EBY UNIVH2 6.584 0.087 75.372 0.000
W1ENJCR 0,602 0.041 14.601 0.000
W1PLELS 1.304 0.035 36.792 0.000 Intercepts
WiWELL 1,306 0.037 35,759 0.000 W1ENJCR 2.561 0.278 g.224 0.000
W1ENJUH 0.789 0.037 21.442 0.000 W1PLEAS -2.40%9 0.237 -10.1683 0.000
WiWELL -2.576 0.242 -10.632 0.000
UNIvVEZ  BY W1ENJUN Z.424 0.248 g.790 0.000
W2ENJICR 0.602 0.041 14.601 0.000 WIFNJICE 2 5g1 0.378 g.274 a.000
W2PLERS 1,304 0.035 36.732 0.000 W2PLEAS _2.409 0.237 _10.183 0.000
W2WELL 1.306 0.037 35.759 0.000 W2WELL _2.587¢ 0.242 _10.€32 0.000
W2ENJUN 0.789 0.037 21.442 0.000 W2ENTUN > 170 0.255 5 499 0.000
UNIVH2  WITH Variances
UNIVKL 1.5298 0.171 9.322 0.000
UNIVEL 2.371 0.204 11.599 0.000
WAENICR  WITEH UNIVH2 Z.455 0.207 11.878 0.000
W2ENJCR 1,594 0,184 5,666 0.000
Eesidual Variances
WiPLEAS WITHE W1ENJCE 3.297 0.248 13.232 0.000
W2PLEAS 0.362 0.153 2.362 D.018 W1PLERS 2.438 0.235 10.384 0.000
WiWELL 0.626 0.167 3.754 0.000
WiWELL WITH W1EHJUN 2.854 0.218 13.107 0.000
W2WELL 0.130 0.114 1.137 0.255 W2ZENJCR 2.935 0.219 13.399 0.000
W2PLELS 1.686 0.189 5.921 0.000
W1ENJUN WITH WZWELL 0.5685 0.14%9 3.787 0.000
W2ENJUN 1.732 0.173 10.035 0.000 W2ENJUN 2.651 0.202 13.128 0.000



Test of Latent Means

MCDEL:

univxl by wlenjcr® (L1)

wilpleas (L2)

wlwell (L3)

wlenjun (L4):

univxz by wZ2enjcr* (L1)

wiZpleas (L2)

wZwell (L3)

wZenjun (L4);

wlenjcr with wZenjcr;

wlpleas with wZ2pleas;

wlwell with w2well:;

wlenjun with wZenijun;

[univx]l wnivxZ] (1l); 'constraining the two means to egualitcy

[wlenjcr] (T1)

[wlplea=s] (T2)

(wiwell] (T3) 221 =73.121, p < .001
[wlenjun] (T4): 2

[w2enjcr] (T1) A}( (1) = 4086, p < .05
[wZpleas] (T2) CFI — 968

[w2well] (T3)

(w2enjun]: ! (T4) ACFI = .002

MODEL CONSTRAINT: L1 = 4 — L2 — L3 - L4;
T1 =0 - T2 - T3 - T4; TLI =.958
:g N ‘] Bl i: Tl RMSEA = .078 (Cl=.059 .097)

output: sampstat residual stdyx techd modindices (5) !
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