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a b s t r a c t 

Despite strong evidence self-regulation skills are critical for school readiness, there remains a dearth of 

longitudinal studies that describe developmental trajectories of self-regulation, particularly among low- 

resource and underrepresented populations such as Spanish-English dual-language learners. The present 

study examined individual differences in trajectories of self-regulation among 459 Spanish-English dual- 

language learners who were Hispanic from 4 different samples and 3 geographic locations in the United 

States. Self-regulation was assessed in all samples using repeated administration of the Head-Toes-Knees- 

Shoulders (HTKS) task from early childhood through early elementary school. Results of latent growth 

curve analyses revealed that growth was best represented by quadratic trajectories. Latent class growth 

analyses captured significant individual differences in self-regulation trajectories. One group of children 

(41%) started with higher HTKS scores and displayed rapid early growth in performance. A similar per- 

centage of children (41%) displayed intermediate growth in self-regulation, starting with lower HTKS 

scores but displaying rapid growth commencing arrange 4.5 years. Finally, about 18% of the sample did 

not display growth in HTKS performance until after entry to elementary school, around age 6 years. Girls 

were half as likely as boys to be in this later developing group. Likewise, children from families at the 

upper end of the socioeconomic distribution in this low-income sample were significantly less likely to 

be in the later developing group relative to children from families with lower SES. Study findings indicate 

the importance of monitoring growth rates in self-regulation as a means of identifying children at risk 

for entering school without the requisite self-regulation skills. 

© 2022 Elsevier Inc. All rights reserved. 
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elf-Regulation development among young Spanish-English 

ual language learners 

Hispanic children represent the fastest growing and the largest 

inority population of school-age children in the United States, 

f which many are Spanish-English dual language learners, a pop- 

lation for which there is a well-documented academic achieve- 

ent gap ( Francis et al., 2019 ; Rojas, Hiebert, Gusewski, & Francis, 

019 ). The term “dual language learners” (DLLs) describes children 

ithout a specific profile of relative proficiency in two languages 

e.g., whether a child’s use of both languages is balanced versus if 

 child uses 1 language predominantly and the other minimally). 

or DLL children in the United States, the 2 languages spoken are 

verwhelmingly Spanish and English, and these children have a 
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igher likelihood of living in environments that increase risk for 

ower academic achievement. Specifically, Spanish-English DLLs in 

he United States (U.S.) who are Hispanic have a higher prevalence 

f living in poverty (25%) than non-Hispanic, White children (11%) 

nd are also more likely to have at least 1 parent who did not 

omplete high school ( Federal Interagency Forum on Child & Fam- 

ly Statistics, 2019 ). 

As a result of greater exposure to environmental risk factors, 

panish-English DLLs in the U.S. are at risk for early academic 

truggles ( Jackson, Schatschneider, & Leacox, 2014 ; McFarland 

t al., 2018 ). Further, Spanish-English DLLs in the U.S. are at 

isk for early academic struggles due to other contextual fac- 

ors such as being more likely to attend large, highly segre- 

ated, under-resourced urban public schools ( Fry, 2008 ). Self- 

egulation skills have been identified as an important com- 

onent of school readiness, with children who enter school 

ith better self-regulation skills performing better academically 

https://doi.org/10.1016/j.ecresq.2022.02.004
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ecresq
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 McClelland, Cameron Ponitz, Messersmith, & Tominey, 2010 ; 

obson, Allen, & Howard, 2020 ). However, research on the norma- 

ive development of self-regulation development among Spanish- 

nglish DLLs is virtually non-existent. 

mportance of self-regulation in early development 

Self-regulation is defined as a complex, multidimensional 

et of skills including aspects of emotion, cognition, and be- 

avior. Self-regulation development is a major milestone of 

arly childhood, and individual differences are a strong pre- 

ictor of school readiness and early academic achievement 

 McClelland, Cameron Ponitz, Messersmith, & Tominey, 2010 ). A 

ecent meta-analysis by Robson, Allen, & Howard, 2020 found 

ositive associations between better self-regulation and academic 

chievement. Effect sizes for the longitudinal associations between 

elf-regulation in preschool and early academic achievement 0.24 

or vocabulary/literacy and 0.31 for mathematics. 

The current study focuses on the aspects of self-regulation 

ost relevant for early learning and development, which are 

ased on 3 executive function (EF) processes: working mem- 

ry, attentional or cognitive flexibility, and inhibitory control 

 Cameron Ponitz, McClelland, Matthews, & Morrison, 2009 ). Work- 

ng memory refers to the maintenance and manipulation of infor- 

ation ( Gathercole, 2008 ) and is important for children to be able 

o remember and follow directions. Attentional or cognitive flexi- 

ility is the ability to maintain focus and adapt to changing goals 

 Rothbart & Posner, 2005 ) and is important for children to be able

o persist on difficult tasks or switch attention when needed. Fi- 

ally, inhibitory control is the ability to stop a dominant response 

n favor of a more adaptive one ( Blair, 2003 ) and helps young chil-

ren learn self-control, for example, not impulsively hitting a child 

o get a toy they want. Although each aspect of EF contributes to 

earning outcomes, evidence indicates it is the integration of the 

 that is particularly important for success in learning and de- 

elopment ( McClelland & Cameron, 2012 ). This also suggests that 

n young children, measures that capture these aspects of EF are 

seful for understanding the development of self-regulation, es- 

ecially in the context of early learning ( Caughy, Owen, Mills, & 

urst, 2013 ; McClelland et al., 2014 ). Thus, research has focused 

n improving the measurement of EF and self-regulation in young 

hildren ( McClelland et al., 2014 ). In the present study, we use a

easure of self-regulation, the Head-Toes-Knees-Shoulders (HTKS) 

ask, that captures behavioral aspects of EF in Spanish-English DLLs 

rom 4 sites located in 3 different geographic locations in the U.S. 

ormative development of self-regulation during early childhood and 

ts determinants 

Children’s self-regulation emerges gradually over the first few 

ears of life and is influenced by child, family, and sociodemo- 

raphic factors. Although individual differences exist, the devel- 

pment of self-regulation typically moves from external to in- 

ernal regulation in young children ( Kopp, 1982 ). For example, 

hildren often learn to self-regulate through a process by which 

arents and caregivers initially provide external regulation (e.g., 

Don’t touch that, it’s hot!”) followed by a gradual internal- 

zation of regulation (e.g., a child avoids hot things on their 

wn). A child’s temperament is one source of individual differ- 

nces in self-regulation. For example, children who rate higher 

n measures of temperamental effortful control, which tradi- 

ionally measure aspects of attentional focusing, inhibitory con- 

rol, perceptual sensitivity and low-intensity pleasure ( Rothbart 

 Bates, 2006 ), are more likely to demonstrate stronger self- 

egulation. In addition, gender plays a role with research girls 

isplaying small but significantly better self-regulation relative to 
227 
oys ( Kia-Keating, Nylund-Gibson, Kia-Keating, Schock, & Grimm, 

018 ; Matthews, Cameron Ponitz, & Morrison, 2009 ), although re- 

earch has also been mixed (e.g., Montroy, Bowles, Skibbe, McClel- 

and, & Morrison, 2016 ; Wanless et al., 2016 ). 

Sociodemographic factors are consistent and substantive predic- 

ors of children’s self-regulation with children from low socioe- 

onomic status (SES) households routinely performing well below 

heir peers from middle class and upper middle-class households 

 McClelland et al., 2014 ). Children from low SES households are 

ore likely to experience household disorganization and incon- 

istent parenting, which are associated with poorer self-regulation 

evelopment. For example, Vernon-Feagans, Willoughby, & Garrett- 

eters, 2016 collected self-regulation data on a large sample of 

ow-income White and Black children living in rural North Carolina 

nd Pennsylvania and found that higher levels of household chaos 

ere associated with poorer self-regulation development, and this 

ssociation was mediated by negative impacts of household chaos 

n maternal sensitivity and responsiveness. 

ndividual differences in growth in self-regulation across early 

hildhood 

Due to a relative lack of longitudinal data, there are limited 

mpirical data documenting developmental trajectories of self- 

egulation during early childhood and how trajectories of growth 

ay differ between children. One exception to this is the anal- 

sis reported by Montroy, Bowles, Skibbe, McClelland, & Mor- 

ison, 2016 who used latent growth curve analysis to examine 

rowth trajectories in a measure of behavioral self-regulation in a 

ulti-study sample of nearly 1400 children primarily from middle- 

ES and mostly English-speaking communities Montroy, Bowles, 

kibbe, McClelland, & Morrison, 2016 . included data from 3 differ- 

nt studies with multiple measurements of self-regulation between 

ges 4 and 7.5 years. Results indicated that self-regulation skills ac- 

elerated during preschool into early elementary school, with some 

hildren evidencing a slowing of growth during the latter part of 

he observation period. Furthermore, Montroy, Bowles, Skibbe, Mc- 

lelland, & Morrison, 2016 identified 3 different groups of self- 

egulation growth: children who developed skills early, those who 

eveloped them later, and those who developed them intermedi- 

te to the other two groups. Predictors of these different groups 

ere examined, and findings indicated that higher levels of mater- 

al education were associated with increased probability of being 

n the early or intermediately developing self-regulation groups. 

Another study from Taiwan also examined self-regulation 

rowth between ages 3.5 and 6 years and found two groups of 

rowth in young children ( Wanless et al., 2016 ). One group was 

n “increasing regulators” group that showed steady development 

etween 4 and 5.5 years of age. The other group was a “steady- 

hen-increasing” group that showed slower initial growth which 

ncreased by the end of the study period. Group membership was 

elated to age but not child gender or maternal education level, 

hich highlights possible cultural differences in the development 

f children’s self-regulation. 

elf-regulation development among dual language learners 

In general, children learn to self-regulate through dynamic, 

eciprocal interactions with parents and caregivers that con- 

inue over time. These interactions contribute to significant 

lasticity and variability in the development of these skills 

 McClelland, Geldhof, Cameron, & Wanless, 2015 ). It remains un- 

lear, however, if children who are Spanish-English DLLs experi- 

nce similar development in self-regulation compared to mono- 

ingual Hispanic or non-Hispanic English-speaking children. One 

ossibility is that Spanish-English DLLs experience faster growth 
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n self-regulation. A body of research suggesting that bilingual- 

sm may have an advantage in self-regulation development specifi- 

ally related to enhanced executive function would lend support to 

his possibility ( Barac, Bialystok, Castro, & Sanchez, 2014 ). Specifi- 

ally, it has been theorized that bilingualism enhances set shifting, 

ne of the core executive functions, which in turn enhances self- 

egulation development. 

However, other researchers have failed to replicate a bilin- 

ual advantage using large national samples and meta-analytic ap- 

roaches ( Dick et al., 2019 ). Critical reviews of the research sup- 

orting a bilingual advantage in executive function development 

ave identified a number of methodological weaknesses of this re- 

earch such as publication bias favoring empirical findings support- 

ng a bilingual advantage and failure to appropriately control for 

onfounding variables ( Paap, Johnson, & Sawi, 2015 ). Furthermore, 

 significant limitation of this research is that it is based solely on 

ross-sectional analyses. An unanswered question is whether being 

ilingual is associated with faster growth in self-regulation. 

he current study 

The present study extends the limited research on longitudinal 

rajectories of self-regulation development to examine growth of 

hese skills in a large, multi-site sample of Spanish-English DLLs 

mploying an integrated data analysis ( Curran & Hussong, 2009 ). 

s noted, Spanish-English DLLs are uniquely at risk for early aca- 

emic failure, and as such, a better understanding of developmen- 

al trajectories of self-regulation in this population would facilitate 

he promotion of interventions to support school readiness. We ad- 

ress 3 research questions. Our first research question addresses 

he overall shape (form) of the growth trajectory of self-regulation 

n the combined sample of Spanish-English DLL children who were 

ispanic. Consistent with the work of Montroy, Bowles, Skibbe, 

cClelland, & Morrison, 2016 , we expect Spanish-English DLLs will 

emonstrate curvilinear, quadratic growth in self-regulation skills 

rom early childhood to early elementary school, with accelerated 

rowth followed by an attenuation of growth rates in early ele- 

entary school. 

Our second research question addresses whether there are 

eaningful subgroups of Spanish-English DLL children who 

emonstrate unique patterns of self-regulation growth during this 

evelopmental period. As noted, previous research has identified 

ither 2 ( Wanless et al., 2016 ) or 3 ( Montroy, Bowles, Skibbe, Mc-

lelland, & Morrison, 2016 ) patterns of growth in self-regulation 

cross early childhood and the transition to formal schooling. 

omparing the profiles in self-regulation between these 2 stud- 

es indicate that the two found by Wanless et al. (2016) were 

imilar to the late and intermediate growth groups found by 

ontroy, Bowles, Skibbe, McClelland, & Morrison, 2016 . The third 

roup reported by Montroy, Bowles, Skibbe, McClelland, & Mor- 

ison, 2016 was an early growth group that showed higher ini- 

ial levels of self-regulation, increased skills overtime and slow- 

ng growth at an earlier point that the other 2 groups. In the 

resent study, we predict we will find two groups that corre- 

pond to the intermediate and late developing groups identified by 

oth Montroy, Bowles, Skibbe, McClelland, & Morrison, 2016 and 

anless et al. (2016) . However, we do not make an a priori pre-

iction regarding whether we will identify the third, early devel- 

pment group similar to that reported by Montroy, Bowles, Skibbe, 

cClelland, & Morrison, 2016 . 

Finally, our third research question examines whether there 

re individual differences in self-regulation growth related to child 

ender, family socioeconomic status, and language use. Relative to 

oys, we predict girls will be more likely to display higher levels 

f self-regulation ( Kia-Keating, Nylund-Gibson, Kia-Keating, Schock, 

 Grimm, 2018 ). Likewise, we predict children from higher SES 
228 
omes will display higher levels of self-regulation compared to 

hildren from low SES homes ( Evans & Rosenbaum, 2008 ). Finally, 

n this sample of DLLs, we hypothesize children who speak both 

nglish and Spanish will display faster growth of self-regulation 

elative to children who speak only English or only Spanish. 

ethod 

articipants 

The study sample included a total of 459 participants com- 

rised of 4 different samples from 3 different geographic 

ocations. At each site, participants were administered the 

ead-Toes-Knees-Shoulders (HTKS) task ( Cameron Ponitz et al., 

008 ; McCabe, Rebello-Britto, Hernandez, & Brooks-Gunn, 2004 ; 

cClelland et al., 2014 ) between the ages of 3 and 7.5 years. In

he following sections, we describe the samples for each individual 

ite. All study protocols were reviewed and approved by the in- 

titutional review boards of the respective institutions: University 

f Texas Health Science Center at Houston (HSC-SPH-08–0016); 

niversity of Texas at Dallas (17–86 and 13–11), Tufts University 

#0,705,005), and Oregon State University (IRB 4766). 

allas bilingual language and self-regulation sample 

Participants from this sample were 75 Spanish-English DLL chil- 

ren (42 girls, 52%) enrolled in a laboratory school serving a pre- 

ominantly low-income Hispanic population. The children were 

cademically instructed in English starting in preschool, although 

panish support was available in preschool when requested by 

he children. The majority of the children in the study sample 

ere receiving free or reduced price-lunch (n = 69, 92%). The 

hildren were part of a larger investigation of language devel- 

pment and self-regulation skills among Spanish-English speak- 

ng DLLs between 2013 and 2015 ( Gusewski & Rojas, 2017 ) and 

ad a mean age of 3.79 years ( SD = 0.46 years) at onset (fall

f prekindergarten-3). The majority of parents (81%) reported that 

he language use at home ranged from primarily Spanish to us- 

ng Spanish and English relatively equally. Study children were as- 

essed twice a year (fall and spring) with the HTKS task starting 

rom prekindergarten-3 to Grade 1 (4 academic years) for a total 

f 8 consecutive semesters. For the current study, data from the 

TKS task administered in English were used as the children were 

cademically instructed in English. 

allas preschool readiness project (DPREP) 

Participants included 156 Spanish-English DLL children (47% 

irls) drawn from a larger longitudinal study of self-regulation de- 

elopment and school readiness among low-income African Amer- 

can and Hispanic children recruited between November 2009 and 

ebruary 2011 through a variety of community venues serving low- 

ncome families and by word of mouth (author reference). Children 

ere first assessed with the HTKS task during the second wave 

f data collection when they were 3 ½ years of age, and children 

ere re-assessed twice more in kindergarten and first grade. Of 

he 224 Hispanic children enrolled in the study, 5 was excluded 

ue to subsequent diagnosis of significant disability, and 40 were 

xcluded because they were monolingual English-speaking at the 

ime of enrollment. Of the remaining 179 children, 156 (87%) com- 

leted at least one HTKS assessment between 37 and 87 months 

f age. Assessments were administered in the child’s preferred lan- 

uage. 

Tufts University, Tufts Interdisciplinary Evaluation Research 

TIER) 
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Participants from the TIER sample were recruited from com- 

unities across Massachusetts between February 2008 and Octo- 

er 2009 and consisted of 164 children (39% girls) who were fol- 

owed across 6 waves starting prenatally through second grade as 

art of a randomized control trial (RCT) evaluation of the Mas- 

achusetts Healthy Families home visiting program for young par- 

nts ( Tufts Interdisciplinary Evaluation Research, 2017 ). 

All Hispanic children from the larger evaluation study were 

onsidered for the current integrated study as well as any non- 

ispanic children whose primary caregiver used Spanish as their 

referred language in the data collection. Data from Waves 4 and 

, collected during a phone interview and research home visit be- 

ween 2013 and 2015, were used for analyses. The analytic sample 

epresents 23% of the total baseline evaluation sample. At Wave 

, children were on average 5 years of age ( M = 4.99, SD = 0.47)

nd entering or enrolled in kindergarten. Although most children 

ere administered the protocol in English, 16% of children used 

panish or a mix of Spanish and English at the time of interview. 

t Wave 5, children were on average 6 years of age ( M = 6.12,

D = 0.54), and, at this point, only two children used Spanish or a 

ix of Spanish and English for the interview. 

regon state university sample (OSU) 

The OSU sample included 64 Spanish-English DLLs (41% girls) 

nrolled in Head Start preschool programs enrolled between 2011 

nd 2014 as part of a larger study on the development of self- 

egulation ( McClelland et al., 2014 ). At the first wave of the study,

hildren were 4.8 years old on average ( SD = 0.31, range = 4.3 

5.3 years old). Children were assessed on a battery of self- 

egulation and academic measures in the fall and spring of both 

reschool and kindergarten at their preschools. Children were 

dentified as Spanish-English DLLs in the fall of preschool by teach- 

rs, and all assessments were administered in Spanish by a bilin- 

ual research assessor. 

easures 

elf-regulation 

In all 4 samples, self-regulation was assessed through the ad- 

inistration of the HTKS task ( McClelland et al., 2014 ), a mea- 

ure that has demonstrated strong validity and reliability in both 

nglish-speaking and Spanish-speaking samples ( Lonigan, Lerner, 

oodrich, Farrington, & Allan, 2016 ; McClelland et al., 2007 ). Al- 

hough the HTKS has gone through a number of revisions, it was 

riginally adapted from a measure called the “Head and Feet” task 

escribed by McCabe, Cunnington, and Brooks-Gunn, which asked 

hildren to remember two rules ( McCabe, Rebello-Britto, Hernan- 

ez, & Brooks-Gunn, 2004 ). The HTKS task begins with a verifica- 

ion exercise asking the child to mirror the examiner first touching 

heir own head followed by touching their own toes. The child is 

hen instructed to touch their toes when asked to touch their head 

nd to touch their head when asked to touch toes. During this first 

hase of the task, 6 practice trials are followed by 10 test trials. 

The second phase of the task introduces two additional body 

arts: knees and shoulders. Five practice trials precede 10 test tri- 

ls in a similar manner as the first phase. Finally, in the third phase

f the task, “head” is paired with “knees,” and “toes” is paired with 

shoulders.” The third phase consists of 6 practice trials and 10 test 

rials. 

Each trial is scored on a scale from 0 to 2 (0 = Incorrect ,

 = Self-Correct , 2 = Correct ). As recommended to reduce floor ef- 

ects on the HTKS at younger ages, a total score was computed by 

umming the scores for both test trials as well as practice trials 

 Fuhs, Nesbitt, Farran, & Dong, 2014 ). The maximum number of 
229 
oints for the entire task was 94, 34 points for practice trials and 

0 points for test trials. Of the 459 children in the study sample, 

3% had two or more HTKS assessments over the period of obser- 

ation. The internal reliability of the HTKS measure ranged from 

.89 to 0.97 across the 4 sites. 

There were differences between the sites with regard to where 

he HTKS task was administered. For the DPREP and TIER sam- 

les, the task was administered in the child’s home as part of a 

arger data collection protocol. For both the Dallas Bilingual and 

SU samples, the task was administered in a private testing space 

n the child’s school. 

hild expressive language use 

The availability of data regarding the child’s use of Spanish and 

nglish differed across studies. For TIER and OSU, only language of 

ssessment administration was available. However, for the Dallas 

ilingual and DPREP samples, more detailed child language data 

ere available. At each time point in both studies, parents re- 

orted the language their child used to speak to parents, siblings 

nd others outside the family. For the Dallas Bilingual sample, par- 

nts responded to 3 expressive language items: language spoken 

o mother, language spoken to father, and language spoken to other 

hildren ( Francis et al., 2005 ). Each item used a 5-point Likert scale 

1 = Only Spanish ; 2 = Mostly Spanish but Some English ; 3 = Both

qually ; 4 = Mostly English but Some Spanish ; 5 = Only English ).

ach item was recoded such that a 1 was assigned if the child 

poke both English and Spanish equally, a 0 was assigned if the 

hild spoke either English or Spanish, and a 0.5 was assigned if the 

hild spoke mainly one language but some of the other language. 

hese recoded variables were averaged, resulting in a composite 

xpressive language use variable, with values closer to 1 indicating 

he child spoke both languages equally more of the time. 

For DPREP, child language use was assessed using questions 

rom the Receptive One Word Picture Vocabulary Test – Spanish 

ilingual Edition (ROWPVT-SBE, Brownell, 2001 ). Parents reported 

n 5 expressive language items: language spoken with mother, 

anguage spoken with father, language spoken with siblings, lan- 

uage spoken with friends in school, and language spoken with 

riends outside school. Responses used a 3-point scale (1 = Spanish , 

 = Both , 3 = English ). Each of these 5 variables were recoded such

hat a 1 was assigned if the child spoke both languages and a 0 if

he child only spoke one language with that conversation partner. 

hese 5 variables were averaged, creating a composite variable, and 

alues closer to 1 indicated the child spoke both languages equally 

ore of the time. 

ocioeconomic status 

A composite index of family socioeconomic status (SES) was 

reated by using a variety of variables available across the 4 

ites. All 4 sites had collected data regarding maternal educa- 

ion, dichotomized as less than high school versus high school or 

reater. Family enrollment in the Supplemental Feeding Program 

or Women, Infants, and Children (WIC) was available for 3 of the 

 sites (DPREP, TIER, and OSU). 

Finally, household physical disorder data were available for 

PREP. The household physical disorder composite was comprised 

f 3 items rated on 4- point Likert scales and 10 yes/no items that 

he research assistant conducting the home visit used to rate the 

hysical condition of the home, both inside and outside. The mea- 

ure was developed specifically for this study based on input from 

esearch assistants’ observations in the homes and is similar to 

he household disorganization scale reported by Vernon-Feagans 

t al. (2012). The three 4-point items included the cleanliness of 

he home’s inside (0 = Very Clean , 3 = Very Dirty ), organization of
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he inside of the home (0 = Very Organized/Uncluttered , 3 = Very 

isorganized/Cluttered ), and the condition of the lawn (0 = Very 

ell-Maintained , 3 = Not Cared For at All/Very Overgrown ). The 7 

es/no items included evidence of pests in the home, safety issues, 

npleasant smells in the home, peeling paint on the outside of the 

ome, and the presence of discarded appliances, trash, or vehicles 

n the yard. The 10 items were summed to create a composite in- 

ex of household physical disorder, with higher values reflecting 

igher levels of household physical disorder. The internal reliabil- 

ty of the composite was 0.75. 

To create an indicator of family SES, a confirmatory factor 

odel was fit in M plus ( Muthén & Muthén, 1998–2017 ) using ma-

ernal education, WIC enrollment, and household physical disor- 

er as indicators. Maternal education was dichotomized as less 

han high school or more than high school, WIC receipt was di- 

hotomized as yes or no, and household physical disorder were 

veraged across waves. We used maximum likelihood robust (MLR) 

stimation to accommodate missing data and categorical variables 

s indicators. MPlus does not provide fit indices when using MLR 

ith categorical variables. Instead, univariate and bivariate stan- 

ardized z -scores reported in the TECH10 output are used to assess 

t. Standardized residual scores below 1.96 indicate a good model 

t. For the SES factor, univariate standardized residual scores were 

elow |.09|, and bivariate standardized residual scores were below 

1.0|. Finally, we obtained factor scores for the latent variables to 

se as a predictor in the latent profile analysis. 

ovariates 

Covariates included child gender and study site. 

nalytic approach 

To facilitate a more nuanced examination of patterns of growth 

n HTKS performance, data were divided into 3-month child age 

ands ranging from 37 months to 87 months of age. Due to floor 

ffects at the youngest ages, the first 4 age bands (37 months to 

8 months) were combined into a single age band. We used latent 

rowth curve models (LGCMs) to estimate individual trajectories of 

evelopment of self-regulation. The first step was to fit an uncon- 

itional growth curve plotting the change in self-regulation across 

ime for each child in the study. The next step was to identify an

verage intercept (i.e., initial level) of self-regulation scores across 

ll children, an average slope or rate of change in scores, and 

hether this change was linear, curvilinear, or some other form. 

e estimated 4 trajectory models: linear, quadratic, latent basis, 

nd piecewise. To evaluate goodness-of-fit between nested models: 

inear, quadratic, and latent basis, we utilized the nested chi-square 

ifference test ( χ2 
DIFF ). A significant χ2 

DIFF value is evidence that 

he fuller model (i.e., model with more parameters and fewer de- 

rees of freedom) is the better fitting model. Because the piecewise 

odel is a non-nested model, we also evaluated optimal model fit 

y utilizing the comparative fit index (CFI, Hu & Bentler, 1999 ) and 

he Akaike Information Criteria (AIC, Brown, 2015 ). 

We used a latent class growth analysis (LCGA) approach to 

dentify trajectory classes of growth in HTKS performance and the 

ptimal number of growth profiles. Within the LCGA models, we 

estricted trajectory shape to the shape indicated by the LGCM, 

nd within class, variance was fixed to zero. In these analyses, we 

ompared several models with varying numbers of latent classes 

y evaluating the following model fit indices: Bayesian Informa- 

ion Criteria (BIC), Sample-Size Adjusted Bayesian Information Cri- 

erion (SSABIC), Lo-Mendell-Rubin Likelihood Ratio Test (LMR-LRT, 

o, Mendell, & Rubin, 2001 ), and the Bootstrapped Likelihood ratio 

est (BLRT, Peel & McLachlan, 20 0 0 ). Best practices in evaluating 

CGA model fit suggest comparing fit indices simultaneously, as no 
230 
ne model fit index is considered most appropriate ( Nylund, As- 

arouhov, & Muthen, 2007 ). The BIC statistics (BIC and SSABIC) ac- 

ount for model fit, number of parameters, and sample size. Lower 

IC and SSABIC values suggest better model fit. The LMR-LRT and 

he BLRT are used to compare nested models ( Lo, Mendell, & Ru- 

in, 2001 ; Nylund, Asparouhov, & Muthen, 2007 ). Statistically sig- 

ificant p -values for the LMR-LRT and the BLRT indicate the given 

odel has a significantly better fit to the data than a model with 

 less class ( Nylund, Asparouhov, & Muthen, 2007 ). Additionally, 

ntropy , a measure of classification precision, is a standardized es- 

imate with values ranging between 0 and 1 with higher values 

ndicating better class separation ( Nagin, 2005 ). We also consid- 

red expectations based on prior research and the conceptual in- 

erpretability of each class solution taking into account the need 

or parsimony in model selection ( Nylund, Asparouhov, & Muthen, 

007 ). 

Following the determination of classes, we added child gender 

nd household SES to the model as predictors of class membership. 

inally, because expressive language use was only available for a 

ubset of the sample, we exported the class membership variable 

nd used analysis of variance to examine whether language use 

iffered by HTKS growth class. Except for this analysis of variance, 

ll analyses were completed utilizing using M plus 8.1 ( Muthén & 

uthén, 1998–2017 ), including full information maximum likeli- 

ood (FIML) to account for missing data. 

esults 

Characteristics of the study sample are displayed in Table 1 . 

verall, there were slightly more boys (56%) in the sample. Level of 

aternal education differed significantly across sites, with a higher 

roportion of DPREP and OSU mothers having less than a high 

chool education than the Dallas Bilingual and TIER samples, 51% 

nd 52% vs 12% and 23%, respectively. 

Descriptive statistics for HTKS scores by child age and study site 

re displayed in Table 2 . As noted above, the HTKS has a potential

ange of 0–94. Significant floor effects were noted at the youngest 

ge, particularly for the DPREP and TIER samples, each of which 

ad an average HTKS score of less than 3 for the 37–48- month age 

and. Although the Dallas Bilingual sample was approaching a ceil- 

ng score on average by the oldest age range (e.g., 85–87 months), 

he other 3 study sites did not appear to be approaching the max- 

mum HTKS score. 

atent growth curve analysis 

Due to issues of non-convergence, models were examined in an 

terative fashion that dropped individual age bands from the anal- 

sis one at a time. As a result of this process, the first 3 age bands

37–54 months) were excluded from the analysis, leaving a total 

f 418 children for the latent growth curve analysis. Fit indices 

or the 4 different unconditional growth models are displayed in 

able 3 . The quadratic model fit significantly better than the lin- 

ar model as evidenced by a significant improvement in model fit, 
2 (4) = 29.50, P = 0.0 0 0. The latent basis model did not fit the

ata better than the linear model. The fit indices for the quadratic 

ersus the piecewise model were very similar, although the AIC for 

he quadratic model was slightly lower than the piecewise model, 

AIC quadratic: piecewise = −7.8, indicating a better fit. 

atent class growth analysis 

Model fit indices and distributions of cases across classes are 

isplayed in Table 4 . Although the 2-class model had the highest 

ntropy, the lower BIC and SSABIC values for the 3, 4, and 5 class 

odels indicated the 2- class model was not the best fit. Likewise, 
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Table 1 

Dual language learner (DLL) sample characteristics (N = 459). 

Full Sample (N = 459) Dallas Bilingual (n = 75) DPREP (n = 156) TIER (n = 164) OSU(n = 64) χ 2 

N (%) N (%) N (%) N (%) N (%) 

Child sex 

Boy 256 (55.8) 35 (46.7) 83 (53.2) 100 (61.0) 38 (59.4) 5.08 

Girl 203 (44.2) 40 (53.3) 73 (46.8) 64 (39.0) 26 (40.6) 

Maternal education 

Less than high school 158 (34.3) 9 (12.0) 79 (50.6) 37 (22.6) 33 (51.6) 77.76 ∗∗∗

High school 161 (35.1) 31 (41.3) 53 (34.0) 62 (37.8) 15 (23.4) 

More than high school 127 (27.7) 35 (46.7) 24 (15.4) 65 (39.6) 3 (4.7) 

Missing 13 (2.8) 0 (0.0) 0 (0.0) 0 (0.0) 13 (20.3) 

Child language use w/parents (initial) a 27.00 ∗∗∗

DLL, Spanish-dominant 168 (36.6) 36 (48.0) 132 (84.5) — —

DLL, balanced 41 (8.9) 25 (33.3) 16 (10.3) — —

DLL, English-dominant 14 (3.1) 7 (9.3) 7 (4.5) — —

Not available 236 (51.4) 7 (9.3) 1 (0.6) — —

Child language use w/others (initial) a 11.56 ∗∗

DLL, Spanish-dominant 141 (30.7) 32 (42.7) 109 (69.9) — —

DLL, balanced 49 (10.7) 18 (24.0) 31 (19.9) — —

DLL, English-dominant 31 (6.8) 16 (21.3) 15 (9.6) — —

Not available 238 (51.9) 9 (12.0) 1 (0.6) — —

Note. DPREP = Dallas Preschool Readiness Project; TIER = Tufts Interdisciplinary Evaluation Research; OSU = Oregon State University. 
∗∗ P < 0.01. 
∗∗∗ P < 0.001. 
a Child language dominance data were only available for the two Dallas samples 

Table 2 

Descriptive statistics for HTKS by sample and age. 

Age in 

months 

Full sample Dallas bilingual DPREP TIER OSU 

n M SD n M SD n M SD n M SD n M SD 

37–48 119 5.21 10.66 24 14.21 19.24 91 2.96 5.21 4 2.50 1.92 — — —

49–51 31 20.16 24.30 22 23.41 26.71 — — — 7 15.43 16.41 2 1.00 1.41 

52–54 63 23.59 26.13 28 30.57 28.04 — — — 23 24.52 26.25 12 5.50 7.59 

55–57 73 26.78 28.57 21 48.10 32.46 — — — 37 21.22 21.74 15 10.67 20.92 

58–60 80 26.01 29.34 25 48.80 31.19 — — — 29 18.76 24.52 26 12.19 18.29 

61–63 88 35.93 34.08 26 50.54 34.60 — — — 29 40.72 31.50 33 20.21 30.08 

64–66 84 45.55 30.39 29 60.76 27.43 1 69.00 — 26 46.19 26.82 28 28.36 28.60 

67–69 66 42.21 31.52 16 67.00 23.50 3 52.67 34.96 22 41.64 30.03 25 25.60 27.26 

70–72 79 57.46 29.46 19 71.95 26.72 20 58.65 26.73 19 56.58 27.38 21 44.00 31.58 

73–75 108 60.59 27.23 15 74.80 22.21 44 63.66 19.43 31 65.74 24.27 18 32.39 34.26 

76–78 93 66.96 24.61 13 83.77 9.94 50 65.24 22.43 15 72.60 21.39 15 52.47 33.83 

79–81 54 69.31 23.98 9 83.78 7.38 24 72.21 19.04 10 57.70 29.57 11 61.73 31.26 

82–84 34 71.88 20.19 5 82.40 10.43 23 69.57 23.16 6 72.00 10.37 — — —

85–87 55 78.35 12.95 7 83.14 8.40 46 78.89 11.56 2 49.00 26.87 — — —

Table 3 

Comparison of unconditional latent growth curve models. 

Model 

No. 

Model fit indices 

χ2 

(df) P 

Model comparison 

Type Models �χ2 (df) P -value CFI / TLI SRMR RMSEA AIC 

1 Linear 48.78 (40) 0.02 — — — .953/0.958 0.219 0.023 6769.91 

2 Quadratic 19.28 (36) 0.93 M1 vs M2 29.19 (4) < 0.001 1.00/1.09 0.141 0.000 6748.42 

3 Latent Basis 44.62 (33) 0.01 M1 vs M3 4.16 (7) 0.761 .938/0.932 0.224 0.029 6779.78 

4 Piecewise 17.08 (31) 0.90 — — — 1.00/1.08 0.148 0.000 6756.22 

Table 4 

Latent class fit indices of growth model parameters. 

Fit statistics 2 classes 3 classes 4 classes 5 classes 

−2LL (No. of parameters) −3257.16 (18) −3183.96 (24) −3159.04 (30) −3138.97 (36) 

BIC 6622.96 6512.78 6499.15 6495.22 

SSABIC 6565.84 6436.62 6403.95 6380.98 

Entropy 0.834 0.655 0.668 0.611 

LMR LR test P -value 288.00 (0.000) 142.46 (0.000) 49.84 (0.216) 40.15 (0.479) 

BLRT test P -value < 0.01 < 0.01 < 0.01 < 0.01 

Group size (%) 

Class 1 77 (18.42) 170 (40.67) 50 (11.96) 39 (9.33) 

Class 2 341 (81.58) 171 (40.91) 163 (39.00) 154 (36.84) 

Class 3 77 (18.42) 36 (8.61) 118 (28.23) 

Class 4 169 (40.43) 48 (11.48) 

Class 5 59 (14.12) 

231 
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Fig. 1. Observed (A) and estimated (B) trajectories for self-regulation. 
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lthough BLRT is significant for all 4 models, the LMR LR was only 

ignificant for the 2 and 3 class models. The non-significant LMR 

R for the 4-class model suggested that the 3-class model was a 

etter fit. In addition, the 4- and 5-class models had one group 

hat was very small (less than 10% of the cases), and the log- 

ikelihood value of the k-1 class model was non-replicated. Taking 

his into consideration, the 4- and 5-class models were rejected in 

avor of the more parsimonious 3-class model ( Feldman, Masyn, & 

onger, 2009 ). 

Both the observed and predicted growth curves for the 3-class 

odel is displayed in Fig. 1 , and descriptive data for the growth 

arameters for each group are displayed in Table 5 . All pairwise 

omparisons, after a Bonferonni correction, of the growth parame- 

ers differed significantly for all 3 groups. The Early group, 40% of 

he sample, started the observation period with HTKS scores that 

ere at least 4 times as high as the other 2 groups. Children in this

roup gained more than 10 points in the HTKS at each observation 

oint with growth, slowing and leveling out in the high 70 s. Chil- 
232 
ren in the Intermediate group, about 41% of the sample, started 

ith the lowest scores but displayed the fastest growth starting 

hen children were about 5 years of age. The HTKS scores of chil- 

ren in the Intermediate group caught up with the Early group by 

he end of the observation period at approximately age 6.5 years. 

n contrast, children in the Later group (19%) started with HTKS 

cores that were higher than the Intermediate group but evidenced 

eclining scores early followed by increasing scores later in the ob- 

ervation period. However, the HTKS performance of children in 

he Later group did not catch up with the other 2 groups by the 

nd of the observation period. 

redictors of pattern of growth in HTKS performance 

Table 6 displays results of regressing the 3 latent growth classes 

n child gender and family socioeconomic status. For child gender, 

nly the Later Group vs. Early Group comparison was statistically 

ignificant. The odds ratio was 0.51 [95% CI 0.27, 0.95], d = 0.28, 
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Table 5 

Growth parameters for 3 different patterns of HTKS growth. 

Intercept Growth rate Change in growth rate 

Group n (%) M (SE) M (SE) M (SE) 

Early 171 (40.7) 41.07 (0.85) 10.61 (0.09) −0.78 (0.01) 

Intermediate 170 (40.9) 6.20 (0.78) 13.41 (0.17) −0.57 (0.01) 

Later 77 (18.4) 10.52 (0.27) −3.60 (0.36) .86 (0.03) 

Table 6 

Multinomial logistic regression of HTKS growth group on child gender and household socioeconomic status. 

Early vs intermediate Later vs intermediate Later vs early 

OR 95% CI OR 95% CI OR 95% CI 

Child gender 

Girls vs boys 1.37 [0.72, 2.62] 0.70 [0.35, 1.39] 0.51 [0.27, 0.95] 

Family socioeconomic status 

Lower (SES = −0.5 SD) ∗ 1.06 [0.47, 2.41] 1.88 [0.79, 4.47] 1.76 [0.82, 3.80] 

Middle/Median (SES = 0.1 SD) 0.99 [0.44, 2.69] 0.88 [0.37, 2.42] 0.89 [0.50, 2.55] 

Mid-Upper (SES = 0.5 SD) ∗∗ 0.94 [0.42, 2.13] 0.53 [0.22, 1.27] 0.57 [0.25, 1.22] 

Upper (SES = 1.00 SD) 0.88 [.39, 2.00] 0.28 [0.12, 0.68] 0.32 [0.15, 0.69] 

Note. All models are adjusted for study site. 
∗ P < 0.10. 
∗∗ P < 0.05. 
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ndicating that girls were half as likely as boys to be in the Later 

rowth group relative to the Early growth group. 

Family SES was associated with the probability of being in the 

ater Group vs. the Intermediate Group as well as the probabil- 

ty of being in the Later Group vs the Early Group. Because SES 

as included as a continuous predictor, we estimated odds ra- 

ios at 4 levels of SES: 0.5 SD below the mean, 0.1 SD above

he mean, 0.5 SD above the mean, and 1.0 SD above the mean. 

dds ratios and 95% confidence intervals are displayed in Table 6 . 

nly odds ratios for children at the upper end of the SES distri- 

ution were significant for the Later versus Intermediate compar- 

son, OR = 0.28, d = 0.15 and the Later versus Early comparison 

R = 0.32, d = 0.18. Children at the upper end of the SES distribu-

ion were 72% less likely to be in the Later Group compared to the 

ntermediate Group, and 68% less likely to be in the Later Group 

ompared to the Early Group. 

Finally, analysis of variance (ANOVA) was used to examine 

hether language use differed between the HTKS growth groups. 

he average language use score was 0.39 (SD = 0.26) for the Early 

roup, 0.35 (SD = 0.27) for the Intermediate Group, and 0.33 

SD = 34) for the Later group. These means were not statistically 

ifferent, F (2, 177) = 0.63, P = 0.54. 

iscussion 

Individual differences in child self-regulation skills have been 

dentified as a strong predictor of school readiness and early aca- 

emic achievement. Children who enter formal schooling with bet- 

er self-regulation skills display more optimal outcomes in both 

cademic and social domains ( Kia-Keating, Nylund-Gibson, Kia- 

eating, Schock, & Grimm, 2018 ; Mills et al., 2019 ; Schmitt, Geldof, 

urpura, Duncan, & McClelland, 2017 ). Therefore, improving our 

nderstanding of the determinants of individual differences in the 

evelopment of self-regulation during early childhood has the po- 

ential for supporting the development of interventions to im- 

rove school readiness. However, examinations of individual dif- 

erences in self-regulation trajectories are limited in general and 

on-existent for Spanish-English DLLs who are Hispanic, a popula- 

ion uniquely at risk for early academic failure. The present study 

xtends the literature by employing an integrated data analysis of 

 samples to model latent group trajectories and examine individ- 

al differences in self-regulation development in a large sample of 

panish-English DLLs. 
233 
ndividual differences in self-regulation development 

One of the goals of this study was to examine characteristics of 

rowth in self-regulation among Spanish-English DLLs. Consistent 

ith findings for monolingual children ( Montroy, Bowles, Skibbe, 

cClelland, & Morrison, 2016 ), the growth of self-regulation in this 

ample of Spanish-English DLLs followed a negative quadratic pat- 

ern, with faster growth in early childhood followed by a slow- 

ng of growth during early elementary school. Also consistent with 

ndings for monolingual children, there was significant variabil- 

ty in both levels of self-regulation skill as well as in patterns of 

rowth during early childhood. The findings of the present study 

ligned with those of Montroy, Bowles, Skibbe, McClelland, & Mor- 

ison, 2016 rather than those of Wanless et al. (2016) by identify- 

ng 3 groups rather than 2. Children were classified into 3 groups 

ased on their patterns of self-regulation growth: a group that 

cquired self-regulation skills early, a group that acquired them 

ater, and a group that acquired self-regulation at a rate inter- 

ediate to the other 2 groups. It should also be noted that the 

anless et al. (2016) study was conducted in a different coun- 

ry/cultural context (Taiwan), while the Montroy, Bowles, Skibbe, 

cClelland, & Morrison, 2016 study was conducted in the U.S. 

ore research on trajectories of self-regulation development in di- 

erse cultural contexts is needed. 

While the early and intermediate groups displayed rapid 

rowth in their self-regulation skills during early childhood, chil- 

ren in the latter group showed virtually no growth until about 

ge 6 years. Approximately 19% of the children in this sample of 

panish-English DLLs fell into the later growth group, which is al- 

ost identical to the 20% of children in Montroy, Bowles, Skibbe, 

cClelland, & Morrison, 2016 sample of monolingual English- 

peaking children who fell into the later self-regulation growth 

roup. In our sample of Spanish-English DLLs as well as in some, 

ut not all, of the children in the Montroy, Bowles, Skibbe, McClel- 

and, & Morrison, 2016 analysis, children in the later growth group 

agged significantly behind other children in early elementary 

chool in terms of their self-regulation skills. As has been well- 

ocumented, deficits in self-regulation are associated with poorer 

cademic achievement and social competence ( Schmitt, Geldof, 

urpura, Duncan, & McClelland, 2017 ). 

The results of our analysis as well as those reported by 

ontroy, Bowles, Skibbe, McClelland, & Morrison, 2016 indicate 

hat as many as one in 5 young children may be at risk for ex-
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eriencing deficits in self-regulation development. These findings 

ave significant implications for policy makers and programming 

o improve school readiness. Early identification of children at 

isk would provide the opportunity for early intervention to sup- 

ort self-regulation development of in these children. The HTKS 

easure used in this study has the potential to serve as a no- 

ost screening tool that could be used to identify children at risk. 

arly in childhood, children at risk for delayed self-regulation de- 

elopment are indistinguishable from children in the intermedi- 

te growth group, those whose initial skills are negligible but 

ho subsequently display rapid growth as they move into formal 

chooling. As such, a single assessment of self-regulation skill dur- 

ng early childhood is likely insufficient to identify those at risk. 

epeated screening during preschool using the HTKS could identify 

hildren whose self-regulation skills are stagnant for targeted sup- 

ort. Because the HTKS requires no special equipment, little train- 

ng, and very little time to administer, routine screening systems 

or young children in pediatrician’s offices and/or preschools could 

ntegrate the HTKS as a way of identify children who are lagging 

ehind in their self-regulation development. 

eterminants of individual differences in self-regulation development 

The similarities in patterns of self-regulation growth between 

he Spanish-English DLLs in the present analysis and the monolin- 

ual English-speaking sample reported by Montroy, Bowles, Skibbe, 

cClelland, & Morrison, 2016 suggest these variabilities represent 

ormative developmental processes. In addition, there were sim- 

larities in the predictors of self-regulation development between 

he 2 samples. In the Montroy, Bowles, Skibbe, McClelland, & Mor- 

ison, 2016 study, level of maternal education, as a proxy for so- 

ioeconomic status, was a significant correlate of individual differ- 

nces in patterns of growth in self-regulation. In our sample of 

panish-English DLLs, we used a composite measure of socioeco- 

omic status that combined maternal education, receipt of WIC 

ocial service benefits, and household physical disorder. Children 

t the upper end of the socioeconomic distribution in the present 

ample were significantly less likely to be in the later growth 

roup. A similar positive relation was found between maternal ed- 

cation and growth of self-regulation skills in the Montroy, Bowles, 

kibbe, McClelland, & Morrison, 2016 sample. 

There were some differences, however, between the current 

ndings and those of Montroy, Bowles, Skibbe, McClelland, & 

orrison, 2016 . Most notably, the accelerating growth of self- 

egulation skills appeared to commence at a later age among the 

panish-English DLLs in the present sample relative to the mono- 

ingual English speakers of the Montroy, Bowles, Skibbe, McClel- 

and, & Morrison, 2016 sample. For 2 of the subsamples in the 

ontroy, Bowles, Skibbe, McClelland, & Morrison, 2016 analysis, 

cceleration began at approximately 3 ½ years of age, whereas in 

he current Spanish-English DLL sample, the acceleration began 

bout 18 months later, around age 5 years. This delay in self- 

egulation development may be a function of socioeconomic status 

ifferences between the 2 studies, as most of the participants in 

he Montroy, Bowles, Skibbe, McClelland, & Morrison, 2016 study 

as drawn from samples that were middle- or high-SES. In con- 

rast, families in the current study that were at the upper end of 

he distribution of SES were still relatively low-income. For exam- 

le, average household income available for the families in DPREP 

ample indicates that the upper end of income distribution was 

elow 150% of the federal poverty level. Our findings indicate that, 

ven within a relatively low-income sample, variability in family 

conomic status is a powerful predictor of self-regulation skill tra- 

ectories, as has been confirmed in studies of correlates of self- 

egulation skill at a single point in time ( Raver, Blair, & Willoughby, 

013 ; Sektnan, McClelland, Acock, & Morrison, 2010 ). 
234 
Consistent with research indicating girls often display higher 

evels self-regulation compared to boys ( Kia-Keating, Nylund- 

ibson, Kia-Keating, Schock, & Grimm, 2018 ), we found that girls 

ere significantly less likely to be in the later growth group 

elative to the early group. Findings regarding gender differ- 

nces in self-regulation growth trajectories have been inconsistent 

anless et al. (2016) . did not find gender differences in their tra- 

ectory analysis of self-regulation development in a sample of Tai- 

anese children. In contrast, Montroy, Bowles, Skibbe, McClelland, 

 Morrison, 2016 found girls were more likely to be early develop- 

rs but only in one of the 3 samples they studied. As the majority 

f research on gender differences in self-regulation has been cross- 

ectional, more studies are needed that examine gender differences 

n self-regulation growth trajectories. 

anguage use and growth in self-regulation in early childhood 

As noted in the introduction, speaking 2 languages have been 

dentified as conveying advantages in the executive function skills 

nderlying self-regulation development. Specifically, children who 

peak 2 languages appear to have better executive function skills 

elated to cognitive flexibility and attention shifting ( Barac, Bia- 

ystok, Castro, & Sanchez, 2014 ) although this “bilingual advantage”

s not universally supported in the literature ( Dick et al., 2019 ). 

owever, research on this bilingual advantage has been limited to 

ross-sectional comparisons of bilingual and monolingual children. 

ikewise, the inclusion of Spanish-English DLLs in the literature 

n the bilingual advantage in executive function has been limited. 

ased on this literature, we hypothesized that the Spanish-English 

LLs in our sample who spoke both English and Spanish would 

isplay faster growth of self-regulation skills. Our study findings 

id not support our hypothesis. 

There are several reasons why we may not have identified 

n advantage for Spanish-English DLLs children in self-regulation 

n the present sample. First, there are methodological consider- 

tions. In previous studies, monolingual children were compared 

o DLLs, whereas the present investigation utilized a measure 

f expressive language use was based on parental report to ex- 

mine how individual differences were related to self-regulation 

rowth. As such, our analysis approach is less likely to be con- 

ounded by unmeasured differences between monolingual children 

nd DLLs. However, because our measure of expressive language 

se was based on parent report of child expressive language pref- 

rence with parents and other individuals, it did not provide a 

uanced assessment of the child’s English language skills in this 

ample of Spanish-English DLLs. Future longitudinal research on 

elf-regulation development should consider including direct as- 

essment of child language use along with repeated measures of 

hild self-regulation to examine whether bilingualism is related to 

ndividual differences in growth of self-regulation skills. 

imitations 

There are several limitations of the current investigation that 

hould be kept in mind when interpreting the results. Although 

ombining samples from multiple sites increased statistical power 

s well as generalizability, we were limited in the range of co- 

ariates common across the different studies from which the sam- 

les were drawn. For example, household income was not available 

or all samples, limiting our measures of household socioeconomic 

tatus. Likewise, parental report measures of language use were 

nly available for 2 of the subsamples, and those measures were 

ot ideal. More nuanced measures of child language use as well 

s repeated assessments to capture changes in bilingualism that 

ay have implications for self-regulation development. For exam- 

le, one of the co-authors has used biannual narrative language 
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ampling by having Spanish-English language learners retell a story 

rom a wordless picture book in both English and Spanish. These 

ata allowed for growth curve modeling of language use over the 

rst 3 years of formal schooling ( Rojas & Iglesias, 2013 ). Such nu-

nced data on language use may have demonstrated a different re- 

ation with self-regulation development. 

The present study would have benefited from other measures 

f the household context that are important for self-regulation. For 

xample, differences in other family factors such as acculturation 

tress and parental sensitivity have been identified as important 

orrelates of child self-regulation skills both at a single point in 

ime ( Vernon-Feagans, Willoughby, & Garrett-Peters, 2016 ; von Su- 

hodoletz, Trommsdorff, & Heikamp, 2011 ) as well as of individual 

ifferences in self-regulation growth trajectories (author reference; 

ICHD ECCRN, 2008 ). The covariates for the present study were 

imited to those that were available for all 4 study sites. 

onclusions 

The growth of self-regulation for Spanish-English DLL children 

iving in the United States follows a trajectory of development 

argely similar, albeit somewhat protracted or delayed, to the tra- 

ectory of growth which has been found in prior studies of mono- 

ingual English-speaking peers. Meaningfully distinct trajectories of 

elf-regulation growth exist for Spanish-English DLL children, and 

ssociations for these trajectories with socioeconomic status and 

hild gender, support the implementation of interventions target- 

ng self-regulation skills for children experiencing economic disad- 

antage. Specifically, with children in the late group showing little 

o no growth until about age 6 years (the age by which children 

re typically starting formal schooling), recommendations to poli- 

ymakers regarding the implementation of programs or interven- 

ions to promote self-regulation prior to the transition to kinder- 

arten are critical to providing disadvantaged DLL children with 

he skills necessary to learn in a school setting. 
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