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Self-Reqgulation

Executive Function (EF):
e Neurocognitive skills that underlie goal-directed thought and action (Zelazo et
al., 2017)
e Working memory, cognitive (attentional) flexibility, inhibitory control
e Directly assessed with novel tasks
e Rapidly developing during infancy, early- and middle- childhood

Effortful Control (EC):
e Temperament theory (Rothbart & Bates, 2006):
o Attentional Focusing, Inhibitory Control
e Indirectly assessed by adult (or self) report
e Theorized as a (relatively) stable individual trait




Purpose

Understand how behavioral and cognitive aspects of self-regulation
co-develop during elementary school.

>  Whether to expect that teachers will see children’s self-regulatory behaviors normatively
improving over time

> Whether children’s development of self-regulatory behaviors in the classroom primarily
reflect their internal cognitive capacities or if there are other contextual and personal
factors at play

> Whether the extent to which internal cognition supports externally-observed behavior over
time varies for different children




Data

Early Childhood Longitudinal Study, Kindergarten Class of 2010-2011 (ECLS-K)

Analytic Sample: N=7,735

EF: Dimensional Change Card Sort
(DCCS)

EC: Temperament in Middle

Childhood Questionnaire (TMCQ)
e Teacher reports of Inhibitory Control
and Attentional Focusing
o Likert-type (1-5)
e Equated to measure growth across
time
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DCCS:
Combined score* (1.25 - 10) =
Accuracy (1.25 - 5)
+
Reaction time (1 - 5)
*Only for children with Accuracy > .80%




Confirmatory Factor Analysis of EC
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1. To what extent are children’s
developmental trajectories of EC
related to those of EF, when accounting
for individual differences and
within-person change?

Objective

Explore the co-development of EF

and EC from 2nd-5th grade

2. Isthere evidence of unobserved
systematic heterogeneity (i.e., multiple
latent subpopulations) in the
co-development of EC and EF?




Analysis Plan
RQ1:

e Parallel-process latent growth curve model with structured residuals
(LGC-SR; Curran et al., 2014)

RQ2:

e Multivariate Growth Mixture Model (MGMM; Wickrama et al., 2021)




RO5: Parallel-Process LGC-SR of EC and EF, 2nd-5th Grade

— Free, p <.001
—--- Free,p>.05
-------- Fixed

Within-construct
residual correlations
and variances
omitted




RO5: Latent Growth Trajectories of EC and EF

Significant association between
baseline EF and EC (Cov =.62,r =
.34),

Significant but small association
between baseline EC and growth
in EF

(Cov=-11,r=-34)

Marginally significant,
inconsequentially small
association between growth in EF
and growth in EC

(Cov=.02, p=.09; r=.08, p=.03)

Bivariate LGC-SR of EC and EF: AR(1), no CL
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RQ6: Multidimensional Growth Mixture Models

Class 1: 15%

Relatively low EC, curvilinear
increases in EF

No significant association between EF
and EC

Class 2: 23%

Above average EC, linear increases in
EF.

Positive relation between baseline EC
and baseline EF (Cov = .03, r = .22).

Class 3: 62%

‘Normative’ trajectories: stable,
near-mean EC, linear increases in EF.

Positive relation between baseline EC
and baseline EF (Cov = .14, r = .20).
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Discussion

e Teacher-reports of EC likely reflect the classroom context.

e Self-regulation in one domain does not appear to support development in the
other.

o These conclusions remain consistent across all means of examining
individual variation.

e Self-regulation is complex!

o Just because children have the capacity to regulate their cognition, doesn't
mean they will regulate their behavior in the classroom setting.




References

Asparouhov, T., & Muthén, B. (2021). Residual structural equation models. Mplus Web Notes.

Asparouhoy, T., & Muthén, B. (2014). Multiple-Group Factor Analysis Alignment. Structural Equation Modeling: A Multidisciplinary Journal, 21(4), 495-508.
https://doi.org/10.1080/10705511.2014.919210

Curran, P. J., Howard, A. L., Bainter, S. A, Lane, S. T., & McGinley, J. S. (2014). The separation of between-person and within-person components of individual
change over time: A latent curve model with structured residuals. Journal of Consulting and Clinical Psychology, 82(5), 879-894.
https://doi.org/10.1037/A0035297

DeMars, C. E. (2020). Alignment as an Alternative to Anchor Purification in DIF Analyses. Structural Equation Modeling, 27(1), 56-72.
https://doi.org/10.1080/10705511.2019.1617151

Pokropek, A., Lidtke, O., & Robitzsch, A. (2020). An extension of the invariance alignment method for scale linking. Psychological Test and Assessment
Modeling, 62(2), 305-334.

Ram, N., Grimm, K. J., Gatzke-Kopp, L. M., & Molenaar, P. C. M. (2012). Longitudinal Mixture Models and the Identification of Archetypes. In B. Laursen, T. D.
Little, & N. A. Card (Eds.), Handbook of Developmental Research Methods (pp. 481-499). The Guilford Press.

Robitzsch, A. (2020). Lp Loss Functions in Invariance Alignment and Haberman Linking with Few or Many Groups Alexander. Stats, 3, 246—283.

Rothbart, M. K., Ahadi, S. A., Hershey, K. L., & Fisher, P. (2001). Investigations of Temperament at Three to Seven Years: The Children’s Behavior Questionnaire.
Child Development, 27(5), 1394—1408.

Rothbart, M. K., & Bates, J. E. (2006). No Title. In N. Eisenberg, W. Damon, & R. M. Lerner (Eds.), Handbook of Developmental Psychology: Social, Emotional,
and Personality Development (pp. 99-166). John Wiley & Sons, Inc.

Simonds, J., & Rothbart, M. K. (2004). The Temperament in Middle Childhood Questionnaire (TMCQ): A computerized self-report instrument for ages 7-10. Poster
Session Presented at Occasional Temperament Conference, Athens, GA., 10.

Tourangeau, K., Nord, C., L&, T., Wallner-Allen, K., Vaden-Kiernan, N., Blaker, L., & Najarian, M. (2019). Early Childhood Longitudinal Study, Kindergarten Class
of 2010-11 (ECLS-K:2011) User’s Manual for the ECLS-K:2011 Kindergarten—Fifth Grade Data File and Electronic Codebook, Public Version (NCES
2019-051).

Wickrama, K. A. S., Lee, T. K., O'Neal, C. W., & Lorenz, F. (2021). Higher-Order Growth Curves and Mixture Modeling with Mplus (2nd ed.). Routledge.
https://doi.org/10.4324/9781003158769

Zelazo, P. D., Blair, C. B., & Willoughby, M. T. (2017). Executive Function : Implications for Education. https://ies.ed.gov/ncer/pubs/20172000/pdf/20172000.pdf



http://statmodel.com/download/Asparouhov_Muthen_2021a.pdf
https://doi.org/10.3390/stats3020009

Thank you!



