INTRODUCTION DISCUSSION

Evaluating Group and Longitudinal Measurement
Equivalence in a Battery of Cognitive Self-Regulation
Measures for Preschoolers .

« A cognitive self-regulation
battery was suitable for
examining gender latent
mean differences.

Empirically identifying the best
referent indicator and

« Self-regulation research
largely focuses on Cross-
sectional analyses of

aboratory-based measures

that may not be optimal for
ongitudinal field-based

research in schools. PEABODY :_?]Vegsqggxiis g;i.:%éiﬁgmd
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prerequisite to drawing
conclusions about latent
mean gender differences
and latent mean changes in
self-regulation across time.

* The purpose of this study was
to evaluate whether or not
ME can be confirmed
between males and females
as well as longitudinally in a

pattery of cognitive self-

regulation measures suitable
for field-based research.

ndicators. Using set 3 with
DCCS as the referent
indicator, CFl criteria but not
RT criteria revealed
adequate fit to test latent
mean differences.

The cognitive selt-regulation
construct may be changing
across fime and may predict
children’s performance on
measures of cognifive self-
regulation differently

RESULTS

Evaluating Non-ME Sets of Variables Longitudinally
Simulation studies and empirical evidence suggest
that the choice of reference indicator can affect ‘
tests of ME, particularly if the referent indicator is
noninvariant?. In the first set of ME analyses, the
referent indicator was PT. An examination of
oadings across tfime suggested several variables
could be noninvariant. Thus, we used factor ratio

Factor Structure Summary

ME was evaluated using CFA in Mplus V. 6.118. At T1 (y2(9) = 29.53,
p <.001; RMSEA = .065; CFl = .967; SRMR = .031) and T2 (¥2(9) =
33.57, 0 <.001; RMSEA = .071; CFI = .962; SRMR = .033), one-factor
models were preferred over alternative models.
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METHOD

Importance of explicitly testing
for ME before making
assumptions about the stability
of a latent construct across
time, particularly for young

Eight pairs were noninvariant, resulting in three final
invariant sets: 1) HTIKS, CD, DCCS, 2) PT, KRISP,
DCCS, and 3) PT, CD, DCCS.

Stepwise Partitioning Procedure

Participants
535 preschoolers (48% female),

mean age was 54 months (3D =3 Measurement Equivalence Summary | Noninvariant Chilaren. |

months; range 46 — 65 months). Results with PT as the referent indicator supported strong ME for R e— 3ase 13456 * The implications of parfial ME

Children were recruited from 58 gender at T1 and partial ME for gender at T2. Model fit was 3.CD 4.05 SKRISP [[1.4) 23456 3456 1356 for developmental

ethnically and economically diverse | | gqnificantly worse when constraining latent means to be equal at R e e e ove iuae methodology, and more

prekindergarten classrooms. both time points. With girls as the referent group having a latent (3.4) 456 356 286 1356 specifically for studying the

All participants were native Eng]llsh mean of 0, latent means for boys were significantly worse at T1 (- .36, 83 422 j: g: ggz }22 }22 devglopmep’r of critical school

speakers (e.g., passed Pre-LAS). SE =.10) and T2 (-.47, SE = .10). Tests of longitudinal ME revealed that | 4.6 56 36 236 156 136 readiness skills such as self-
weak ME did not hold. HOlESE1s 236 156 136 regulation, are important

Measures and Procedure

Head Toes Knees Shoulders (HTKS)?
Peg Tapping (PT)?3

Copy Design (CD)4

Tests of Measurement Equivalence

*Noninvariant sets determined by 15 comparisons of each variable pair with the
baseline model. Models that fit worse than the baseline model according 1o an LRT
were considered noninvariant. Because 15 tests were performed, the required p value

was .05/15 = .003.

areaqs for future research.

Chi-
KRISP> vodel Description wvare_BpRIBEA_SH S Using DCCS as a referent indicator and invariant REFERENCES
Dimensional Chqnge Card Sort Tests of Measurement Equivalence for Gender at T1 Set 3, we found noninvariance USing | RT critical
(DCCS) 6 T1 Gender ME BASELINE 3321 18 0.016 0.056 0974 0.033 values but strong ME using alternative CFl
o o . . 1.D , S. E., & De Avila (1986). Pre-LAS ’ I. San Rafael, CA:
Backwards Digit Sp0ﬂ7 T1 Gender ME LOADINGS constrained 36.15 23 0.039 0.046 0.978 0.039 estimates. Children’s |latent means were linguametrics. [17536). FreAS users manual San Refae
. . _ 2. Ponitz, C. C., McClelland, M. M., Matthews, J. S., & Morrison, F. (2009). A
T1 Gender ME INTERCEPTS constrained 45 .49 28 0.019 0.048 0.97 0.048 Slg nrﬂcg nﬂy greg'l'er G'l‘ 2 (referen'l' |O'|'en'|' medan C”‘ structured observation of behavioral self-regulation and its con’rribuﬂsm to
P h | | '|' d '|'h b '|"|' kindergarten outcomes. Developmental Psychology, 45, 605-619. doi:
resCnoolers Comp cic € Od ery T1 Gender ME Latent Means constrained 59.41* 29 0.001 0.063 0.9487 0.076 T] SeT TO O) (9] , SE — 06) . ;Ogi%3r31/c>?1(2jc)]A5368?TGylor C. (1996). Development of an aspect of executive
Of medaqasures In The fQ ” T] @ nd ) confrol: De\;elo,pmen’r o% the abilifies to remember what | said and to “Do as |
. _|_2 f h (l . ) f d Tests of Measurement Equivalence for Gender af T2 say, not as | do”. Developmental Psychobiology, 4, 315-334. doi:
H : : . 10/1002/(SICI)1098-2302(199605)
Sprlng ( ) O presc OOl INn A TIXe T2 Gender ME BASELINE 37.26 18 0.005 0.063 0.968 0.035 Tesllls Of Long"Udlnql Meqsurement EqUIVqlence' PT' 4. Davie, R., Butler, N., & Goldstein, H. (1972). From birth to seven: The second
report of the National Child Development Study. London: Longman.
oraer. T2 Gender ME LOADINGS constrained 4832 23 0002 0064 0958 0078 CD, and DCCS oy 1€ Kansas Reflection Impulsivity scdle for Freschoolers
T2 Gender ME INTERCEPTS constrained 73.17* 28 <001 0.078 0925t 0.114 Chi- et Cxoeuive Tomaron m chitran Nafoe Frafocals. 1 967301, o
Square  DF p  RMSEA CFl SRMR 10.1038/nprot.2006.46 o
AC K N O W I_ E D G E M E N TS T2 Gender ME INTERCEPTS KRISP Backward Digit Span free 4917 26 0.004 0.058 0.961 0.078 ] tudingl ME BASELINE 88 43 47 001 0041 098 0.03 7. Davis, H. L., & Pratt, C. (1996). The development o children’s theory of mind:
ongitudina . <. . . . The working memory explanation. Australian Journal of Psychology, 47, 25-31.
12 Gender ME Latent Means Constrained /3.26* 27 <001 0.08 0.923ft 0.113 Lonaitudingl ME LOABINGS ained 9550k 49 <001 0042 098 004 i- Mulfhér;\,/\L.wlf-; &&M/\lj\mfir)' B. O. (2007). Mplus user's guide (5th ed.). Los
ongltuaina consiraine . . . . . ngeles: Muthen uthen.
The projecT from which these data are Taats o | emel . . 9. Johnson, E. C., & Meade, A. W. (2007, April). The role of referent indicators in
gitudinal Measurement Equivalence T : o :
. . Lonaitudinal ME INTERCEPTS constrained 102.86* 51 <.001 0.044 098 0.04 tests of measurement invariance. Paper presented at the 229 Annual Meeting
drawn is funded by the Institute of o J of the Society for Industrial and Organizational Psychology, New York.
8] : : L tudinal ME BASELINE 4 4 4 i i i i
. Education Sciences (R305A090079; Pls: ongifudina 88.43 47 <001 0.041 0.%81 0.034 Longitudinal ME Latent Means Constrained 500.04* 52 <.001 0.127 0.791 0.09 10. French, B. F., & Finch, H. (2008). Multigroup confirmatory factor analysis:
Ies Mark W. Li 2 Dale C.F The first . - . . . o Locating the invariant referent sets. Sfructural EqQuation Modeling, 15, 96-113.
C’Irl;] - Lipsey T dgbe : IOrtr?rnzr. fe Irs Longitudinal ME LOADINGS constrained 163.21* 52 <.001 0.063 0.9491 0.084 RDT?n?TeTS CJ? E'gnlflfriﬂnﬂY.WQ;Se fITﬂCOI’ﬂpOI’?? to the przv;ous model usmég (|J Likelihood doi: 10.1080/10705510701758349 | o
AUTNOr IS sUpporrte Yy an Institute o * Denotes sianifi . . : . : _ atio Test. T Denofes a significantly worse fit compared fo previous model using 1. Cheung, G. W., & Rensvold , R. B. (1999). Testing facforial invariance across
: : gnificantly worse fit compared to previous model using a Likelihood Ratio Test. T Denotes significantly ) o groups: A reconceptudlization and proposed new method. Journal of
Education Sciences Postdoctoral worse fit compared to previous model using alternative ACFI criteria proposed by Cheung & Rensvold (2002). alfernafive ACF criteria proposed by Cheung & Rensvold (2002). Management, 25, 1-27.
Fellowship (R305B100016).




