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ABSTRACT

Research Findings: Children’s readiness to handle the expectations of elementary
school depends heavily on their self-regulation skills. Self-regulation includes
both cognitive and behavioral elements; however, past studies have typically
looked at cognitive and behavioral self-regulation in isolation or as a composite
score rather than examining self-regulation profiles. Conceptually, a profile
characterized by pervasive cognitive and behavioral self-regulation difficulties
may have different developmental roots than a profile limited to behavioral
regulation difficulties and children displaying these different profiles likely
require different intervention supports. In the current study, latent profile
analysis with cognitive and behavioral self-regulation indicators revealed four
unique self-regulation profiles for preschool children (N=566): Pervasive
Dysregulation (cognitively and behaviorally dysregulated), Behavioral
Dysregulation (behaviorally dysregulated only), Average Self-Regulation, and
High Self-Regulation. Practice or Policy: Latent moderational analyses indicated
that while both the Pervasive and Behavioral Dysregulation group were at
increased risk for less desirable kindergarten and 2™ grade outcomes, this risk
was offset to a greater extant for children from the Behavioral Dysregulation
profile when they experienced a close, non-conflictual teacher-student relation-
ship in preschool. Ultimately, high-quality teacher-student relationships may be
effective for supporting children who present behavioral challenges without
cognitive self-regulatory challenges, but pervasively dysregulated children may
require more intensive support.

Self-regulation skills play a critical role in promoting children’s school readiness and their ability to
handle the expectations of elementary school (Blair & Raver, 2015; Raver et al., 2013). Self-regulation is
a broad term that reflects both cognitive and behavioral elements (Blair & Raver, 2015). For children to
be successful in school, they need to be able to focus their attention and mentally manipulate
information (cognitive self-regulation) as well as practice impulse control, engage in on-task learning
efforts, and interact appropriately with both their teachers and peers (behavioral self-regulation).
Cognitive and behavioral self-regulation are not only important for school readiness, but also promote
later school success (Bohlmann & Downer, 2016; Vitiello & Greenfield, 2017). While cognitive and
behavioral self-regulation are unique constructs (Sasser et al., 2015) they are not always treated as such,
with past research often combining elements of both into a single variable instead of examining
patterns of cognitive and behavioral self-regulation (e.g., Liew et al., 2010). This is an important gap to
address as young children with different profiles of cognitive and behavioral self-regulatory abilities
likely require different supports in early childhood to set them up to succeed after the transition to
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elementary school. In the current study, we utilize latent profile analysis (LPA) with cognitive and
behavioral indicators of self-regulation to identify unique profiles of self-regulation and examine how
membership in these profiles moderated the impact of preschool teacher-student relationships (TSRs)
on kindergarten and 2™ grade academic, attention, and social-emotional outcomes.

Economic Disadvantage and Poor Self-regulation

Children from economically disadvantaged backgrounds are at an increased risk for deficits in both
cognitive and behavioral self-regulation compared to their more economically advantaged peers (Ryan
et al., 2006). Economically disadvantaged children are more likely to struggle with working memory
and attentional skills as well as impulsivity compared to their more economically advantaged peers
(see Hackman et al., 2010; Miller et al., 2011). These deficits likely reflect the negative developmental
impact of multiple adversities associated with poverty, including elevated exposure to stressors in their
homes and neighborhoods (Berliner, 2013), fewer available academic resources (Ferguson et al., 2007),
and less access to high-quality, center-based preschools (McCartney et al., 2007). Additionally,
research has shown that parents living in economically disadvantaged households are more likely to
struggle with poor mental health and use harsh and inconsistent parenting, both of which negatively
impact children’s ability to regulate their emotions and behaviors (Blair et al., 2014; Deater-Deckard
et al., 2012). Repeated exposure to stressful environments has been shown to negatively impact the
hypothalamic pituitary adrenal (HPA) axis, making it more difficult for children to self-regulate in
stressful situations (Badanes et al., 2011). One indicator that the HPA axis is not functioning optimally
is disrupted patterns of diurnal cortisol; something that economically disadvantaged children are five
times more likely to display than their more economically-advantaged peers (Zalewski et al., 2012).
Economically disadvantaged children are less likely to grow up in a cognitively stimulating environ-
ment, as children in poverty have been shown to have access to fewer books, hear fewer words from
their parents, and are less likely to be read to than children living outside of poverty (Evans, 2004; Hoff
et al,, 2002). Similarly, while multiple studies have found the quality of childcare to matter the most for
economically disadvantaged children (e.g., Currie, 2001; McCartney et al., 2007), low-income families
are often constrained in their childcare choices and hence children are less likely to attend high-
quality, center-based care (Magnuson et al., 2004; Yesil-Dagli, 2011).

Socio-economic disparities in self-regulation emerge early in life and persist throughout school,
ultimately reducing high school graduation rates and employment opportunities (Ryan et al., 2006).
A key goal of publicly funded preschool programs, such as Head Start, is to promote self-regulation
skills to increase school readiness and improve long-term academic success (Administration for
Children and Families, 2015; Blair & Raver, 2015).

Teacher-Student Relationships

Within the preschool context, researchers have speculated that the quality of the TSRS that children
experience may play a critical role in promoting their self-regulation skills (Hamre & Pianta, 2001).
The quality of TSRs is typically measured along the two dimensions of closeness and conflict.
Closeness refers to the level of warmth and openness in the relationship, whereas conflict refers to
adversarial tensions and coercive interactions between student and teacher (Pianta, 2001). Consistent
with the results of a large meta-analysis that included students age preschool to high school (Roorda
et al., 2011), studies focused specifically on young children have shown that closeness and conflict are
both associated with academic achievement (Hamre et al., 2008; Jerome et al., 2009), attention skills
(Thijs et al., 2012), and social competence (Griggs et al., 2009; Pianta & Stuhlman, 2004).

In addition to concurrent associations, longitudinal studies suggest that the quality of TSRs in the
early school years predicts student school adjustment in subsequent years. For example, following
4-year-old children from preschool into elementary school, Peisner-Feinberg et al. (2001) found that
preschool TSR closeness had modest long-term effects on children’s school adjustment, with the
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strongest effects on the social adjustment of children from more at-risk backgrounds, controlling for
family background and general preschool classroom quality. Extending longitudinal follow-up for five
years, Howes (2000) found that preschool TSRs uniquely predicted children’s second-grade social
competence with peers, with the effects of child baseline adjustment and concurrent second grade
TSRs included in the regression. Subsequent-year findings of TSRs are encouraging, as they suggest
that promoting positive TSRs in preschool can be an effective mechanism to set children up for
sustained school success, either through supporting the acquisition of new skills that remain in later
years or putting children on a more desirable trajectory which allows for benefits to be accrued over
the years (McClelland et al., 2006).

Self-Regulation and Teacher-Student Relationships

High-quality TSRs may be particularly beneficial to students with poor self-regulation skills (Hamre &
Pianta, 2001; Liew et al., 2010; Valiente et al., 2008). For example, Graziano et al. (2015) found children
with poor self-regulation skills (ie., externalizing behavior problems and poor cognitive self-
regulation) who experienced close, non-conflictual relationships with their preschool teachers were
rated as more kindergarten-ready than their counterparts who had low-quality TSRs. Similarly, Griggs
et al. (2009) found children who exhibited difficulties adapting to new situations and intense or
unfriendly behaviors at home, were more well adjusted socially in preschool when they experienced
low-conflict TSRs.

At the same time, self-regulation is a broad construct and researchers have noted multi-
dimensional distinctions that may be important for understanding the impact on school functioning
and the benefits associated with high-quality TSRs. Importantly, researchers have distinguished the
behavioral aspects of self-regulation, conceptualized as individual differences in temperament-based
emotional reactivity, and the cognitive aspects of self-regulation associated with the neural systems
that regulate attention, working memory, and cognitive inhibitory control (Blair & Razza, 2007;
Hongwanishkul et al., 2005; Liew, 2012). The behavioral aspects of self-regulation may be particularly
important for the control of emotional arousal, impulses, and activity levels, and are reflected in
classroom behaviors such as engaged learning and the inhibition of distractible, disruptive, and
aggressive behavior (Brock et al., 2009; Kochanska et al., 2009). The cognitive aspects of self-
regulation, often conceptualized and assessed as executive functioning (EF), may play a critical role
in the acquisition of knowledge, reasoning, and problem-solving, thus promoting attention skills and
academic achievement (Blair & Razza, 2007; Kim et al., 2013).

Supporting this distinction, Kim et al. (2013) found that EF measures collected at age 4 years (i.e.,
motor inhibition, response suppression, and effortful attention) uniquely predicted later academic
performance in the early school years, whereas behavioral measures of self-regulation (i.e., impulse
control and emotion regulation) assessed with behavioral delay of gratification tasks uniquely pre-
dicted later behavioral problems. Similarly, Brock et al. (2009) found that EF measures collected in
kindergarten predicted math achievement, classroom attention, and learning engagement, whereas
behavioral delay of gratification tasks were not associated with academic achievement or behavioral
outcomes when examined concurrently with EF.

Understanding the developmental functions of behavioral and cognitive self-regulation as inde-
pendent dimensions is important, but equally important is understanding the developmental experi-
ences of children exhibiting different profiles of cognitive and behavioral self-regulation. Person-
centered analyses (i.e., LPA) allow researchers to treat a study population as heterogeneous (Syvertsen
et al., 2009) and to explore profiles of cognitive and behavioral self-regulation as they exist in different
populations. In a prior study with first-grade children, Sparapani et al. (2019) used LPA and identified
latent profiles that were characterized primarily by: 1) behavioral difficulties with average cognitive
skills (language and EF skills); 2) behavioral difficulties with cognitive skill deficits; 3) cognitive skill
deficits and poor social skills but no externalizing behavioral problems; and 4) average behavioral and
cognitive skills. Similarly, in an LPA by Sandilos et al., (2019) with preschool measures of academic,
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EF, behavioral, and learning approach indicators the authors presented three profiles: 1) low-range
academics and EF, mid-range positive behaviors and learning approaches; 2) mid-range academics
and EF, low-range positive behaviors and learning approaches; and 3) high-range academics, EF,
positive behaviors, and learning approaches. Although Sparapani et al. (2016) were not focused
specifically on self-regulation profiles or preschool children and Sandilos et al. (2019) incorporated
measures outside of self-regulation (e.g., academic performance), their results suggest variability may
exist in profiles of cognitive and behavioral skills of young children. An important remaining question
is whether distinct profiles characterized by differential patterns of behavioral and cognitive self-
regulation are evident during the preschool years, and if so, whether they benefit in different ways
from the supports offered by high-quality TSRs.

From a conceptual standpoint, the developmental roots of behavioral dysregulation (without
concurrent cognitive dysregulation) may be different than the developmental precursors of profiles
that involve a combination of cognitive and behavioral dysregulation and, hence, response to early
interventions may differ as well. Theorists have suggested that the roots of behavioral dysregulation are
temperamental, associated with high emotional reactivity and impulsivity (Blair & Razza, 2007; Brock
et al., 2009; Kochanska et al., 2009). As such, socialization opportunities that foster emotional security
and scaffold behavioral control, such as those provided by teacher-student closeness, may be particu-
larly beneficial (Campbell & von Stauffenberg, 2008; Hamre & Pianta, 2001). Prior research suggests
that supportive TSRs increase on-task learning behaviors and improve academic performance by
decreasing student emotional distress (Thijs & Koomen, 2008) and by shaping the social behaviors
that promote academic performance, such as peer engagement and classroom participation (Palermo
et al., 2007). In contrast, TSRs that are high in conflict exacerbate behavioral dysregulation when
teachers respond to problematic behaviors with punitive actions that elicit coercive reactivity and
counter-aggression from students and undermine effective learning engagement (Myers & Pianta,
2008). Indeed, Portilla et al. (2014) found that conflictual TSRs in kindergarten were associated with
decreases in kindergarten learning engagement which, in turn, predicted reduced levels of first-grade
academic skills. For children whose preschool self-regulation deficits are primarily behavioral, the
kinds of emotional and behavioral supports afforded by high-quality TSRs may be sufficient to
promote behavioral improvements and later school adjustment.

In contrast, more pervasive patterns of cognitive and behavioral self-regulation difficulties in
children growing up in poverty may often reflect chronic exposure to unpredictable stress that floods
the HPA axis and impedes the development of the prefrontal cortex (see Blair & Raver, 2015 for
review). Although high-quality TSRs are likely to be of benefit to children with pervasive self-
regulatory deficits, they may be insufficient in isolation to remediate future academic and behavioral
risks unless accompanied by additional intervention supports designed to strengthen cognitive self-
regulation skills.

The Current Study

The current study addressed three key questions regarding preschool self-regulation profiles and
potential differential responding to high-quality preschool TRS, examined within an economically
disadvantaged sample. First, the study addressed the question of whether preschool children exhibit
distinct self-regulation profiles by conducting LPA using multiple measures of cognitive and beha-
vioral self-regulation. Based upon the elementary school findings of Sparapani et al. (2016), we
hypothesized that distinct profiles would emerge, including a profile defined primarily by behavioral
dysregulation, a profile defined by more pervasive cognitive and behavioral dysregulation, and
a profile defined by average cognitive and behavioral self-regulation. Second, the study addressed
two longitudinal questions, testing whether children exhibiting different self-regulation profiles in
preschool experienced academic or behavioral difficulties after they transitioned into elementary
school and testing whether the TSRs children experienced in preschool influenced their academic or
behavioral difficulties after they transitioned into elementary school. We examined closeness and
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conflict separately and tested prediction to children’s immediate outcomes in kindergarten and later
outcomes in second grade. We anticipated that preschool self-regulation deficits would predict school
adjustment difficulties in kindergarten and second grade, including less optimal academic perfor-
mance and social adjustment and higher rates of attention problems. We also hypothesized that
preschool TSRs would contribute to elementary school outcomes, with closeness promoting future
academic success and conflict portending future behavior problems. Finally, we addressed the ques-
tion of whether children’s self-regulation profiles in preschool were associated with differential
response to TSRs, hypothesizing that children exhibiting behavioral dysregulation only might parti-
cularly benefit from teacher-student closeness but also be particularly negatively affected by teacher-
student conflict.

Method
Procedure and Participants

Data for this study came from the Head Start REDI (Research-based Developmentally Informed)
Project (Bierman et al., 2017). As part of two sequential intervention trials, four cohorts of preschool
children (N = 556) were recruited from 44 Head Start classrooms at the start of the pre-kindergarten
year. During the first trial with cohorts 1 and 2 (N = 356), Head Start classrooms were randomly
assigned to receive Head Start as usual or Head Start REDI which included enriched curriculum
components and professional support for teachers (see Bierman et al., 2008). During the subsequent
trial with cohorts 3 and 4 (N = 200), all classrooms used the Head Start REDI curriculum and children
were randomly assigned (within classroom) to receive an additional parent-focused intervention (see
Bierman et al., 2015). Letters describing the study were sent home, and parents provided informed
consent for their child’s participation. At the first time point, almost all children were four or five years
old (M = 4.67 years; SD =.32), were evenly split between boys and girls (51% girls), and represented
diverse racial/ethnic groups (58% European American; 25% African American; 19% Latinx). The
majority (70%) came from families living under the poverty line.

LPA analyses were conducted using the baseline data for all children in the sample, before any
intervention occurred. Subsequent outcomes excluded cohort 3 and 4 participants as children con-
tinued to receive additional support promoting school success during kindergarten (when outcome
data for the current study was first collected; N = 200). The remaining sample of N = 356 were assessed
into elementary school through second grade. Subsequent analyses controlled for exposure to the
enriched REDI curriculum during Head Start. Attrition was minimal (86% retention in second grade)
and was not significantly related to any family characteristic.

Measures

Preschool measures of self-regulation, TSRs, and covariates were collected in the fall of the
prekindergarten year. Elementary school outcomes included measures of academic achievement,
attention problems, and social competence that were collected in the spring of kindergarten
and second grade.

Self-Regulation

Cognitive self-regulation was measured with four direct assessments of EF skills In the Peg Tapping
task (Diamond & Taylor, 1996) emphasizing inhibitory control, children were instructed to tap a peg
twice when the examiner tapped once and to tap once when the examiner tapped twice. After a few
practice items with feedback, scores reflected the total number of accurate responses out of 16
subsequent trials (M = 8.21; SD = 6.09; a = .89). In the Backward Word Span task (Davis & Pratt,
1995) emphasizing working memory, children were asked to repeat a list of words in reverse order.
After a few practice items with feedback, children were presented with a set of trials that increased
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gradually in difficulty level, starting with two words and increasing by one word up to five total words.
Their score reflected the highest number of words the child repeated correctly in reverse order
(M = 1.22, SD = .52). In the Dimensional Change Card Sort (DCCS; Frye et al., 1995) emphasizing
attention set-shifting skills, children were asked to sort a set of cards based on either their shape or
color, then asked to sort the cards by the other dimension. Scores were calculated after the switch in
rules and based on the percentage of successful trials out of six (M = .57, SD = .45; a = .94). The Walk
a Line Slowly task (Kochanska et al., 1996) tapped impulse control and required children to walk along
a six-foot long line on the floor. They were asked to repeat the task twice, first walking more slowly and
then walking as slowly as possible. Their score was the difference between the child’s time on the first
to third trial (M = .43, SD = .59).

Consistent with prior self-regulation studies (see McClelland & Cameron, 2011), behavioral self-
regulation was measured with teacher ratings of self-control and disruptive-aggressive behaviors.
Assistant and lead teachers completed the School Readiness Questionnaire developed for the Head Start
REDI project (Bierman et al., 2008) which included nine items rated on a 6-point scale (1 = strongly
disagree; 6 = strongly agree) assessing self-controlled behaviors (e.g., “has the self-control necessary to
do well in school”; “can follow the rules and routines that are part of the school day”; “can work
independently”). Assistant and lead teacher mean scores were averaged to create one measure
reflecting the behavioral self-control of each child (M = 4.90; SD = .89; a = .95). Teachers also rated
children on the authority acceptance subscale of the Teacher Observation of Classroom Adaptation -
Revised (TOCA-R; Wethamer-Larsson et al., 1989) assessing seven impulsive, disruptive, and aggres-
sive behaviors using a 6-point scale (1 = never; 6 = almost always; e.g., breaking rules, ignoring adults,
yelling, pushing, fighting with others). Assistant and lead teachers’ ratings were averaged to create an
overall aggression score (M = 1.89; SD = .83). The TOCA-R has good construct validity and reliability
(Wethamer-Larsson, et al., 1991; a = .88 in the current study).

Teacher-Student Relationships

Assistant and lead preschool teachers completed the closeness and conflict subscales of the Teacher-
student Relationship Scale Short-Form (STRS-SF; Pianta, 2001). The closeness subscale consists of
seven items reflecting teachers’ positive feelings toward a child as well as the warmth and bonding in
their relationship (e.g., “I share an affectionate, warm relationships with this child”). The conflict
subscale consists of eight items and reflects teachers’ feelings of tension, argument, and frustration
experienced in their relationship with each child (e.g., “dealing with this child drains my energy”; “this
child and I always seem to be struggling with each other”). Teachers responded to items using
a 5-point scale (1 = definitely does not apply; 5 = definitely applies). Assistant and lead teacher ratings
on each scale were calculated as mean item scores and averaged (closeness M = 4.36; SD = .52; conflict
M = 1.74; SD = .82). Both the closeness and conflict subscales of the STRS-SF have acceptable
convergent and discriminant validity (see Tsigilis & Gregoriadis, 2008) as well as good reliabilities
(in the current study, closeness: a = .92; conflict: a = .95).

Elementary Outcomes
Outcomes included academic achievement, attention problems, and social competence, all con-
structs relevant to overall school success (Durla,et al., 2011). Reading achievement was measured
with the Sight Word Efficiency subscale of the Test of Word Reading Efficiency (TOWRE; Torgesen
et al., 1999) which measures the number of words read correctly by a child in 45 seconds and
possesses good test-retest reliability (Torgesen et al., 1999). As a second measure of academic
performance teachers ranked each child’s performance relative to classroom expectations in areas
of reading, writing, and language skills (1 = near the very bottom of the class to 5 = near the very top
of the class; a = .91).

The ADHD Rating Scale (DuPaul, 1991) was used to assess children’s attention problems.
Elementary teachers rated 14 items describing inattention and impulsivity (e.g., “has trouble staying
focused”; “has trouble waiting his or her turn”) on a 4-point scale (0 = not at all; 3 = very much). The
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ADHD Rating Scale has been validated and possesses good internal consistency (DuPaul, 1991; a =
.94 - .95 across time points in the current study).

Teachers completed the 12 items from the Social Competence Scale (SCS; Conduct Problems
Prevention Research Group [CPPRG], 1995). Items measured both prosocial behaviors (e.g., “shares
with others”) and emotional regulation (e.g., “controls temper when there is a disagreement”).
Elementary teachers responded to the items on a 6-point scale (1 = almost never; 6 = almost always).
The SCS has been shown to have acceptable construct validity and reliability in a sample of preschool
children (Gouley et al., 2008; a = .94 — .95 across time points in the current study).

Covariates

All weighted regression analyses controlled for the county location of the Head Start program, the
REDI intervention, the child’s race, gender, and age, and maternal depression. Maternal depression
was measured using maternal ratings on the Center for Epidemiologic Studies-Depression Scale (CES-
D: Radloff, 1977; a = .87).

Plan of Analysis

First, latent profile analysis (LPA) was used to identify unique subgroups of participants based upon
child scores on the six measures of self-regulation, using 1000 random start values in Latent GOLD
version 5.1 (Vermunt & Magidson, 2016). We assessed model fit using Bayesian information criterion
(BIC), Akaike information criterion (AIC), and consistent AIC (CAIC) (see Nylund et al., 2007).
Additionally, we took into account the size, interpretability, and differentiation of the latent profiles
(Collins & Lanza, 2010).

Next, weighted logistic regressions were conducted to assess associations between preschool self-
regulation profiles, preschool TSR closeness and conflict, profile by TSRs interactions, and student
elementary school outcomes in kindergarten and second grade. Rather than assigning individuals to
profile classes using posterior probabilities for these analyses (i.e., classify-analyze; Clogg, 1995), we
used the bias-adjusted 3-step approach introduced by Bolck et al. (2004; BCH) and conducted
weighted regressions in Latent GOLD 5.1. The BCH approach is seen as advantageous over one-
step approaches and classify-analyze because bias is reduced by weighting participants to membership
in each latent profile based oft their posterior probabilities (opposed to assigning participants to
a profile) and latent profile sizes and definitions do not shift when the distribution of an outcome is
misspecified (Bakk & Vermunt, 2015).

Finally, when a meaningful profile by TSR interaction was detected at the trend level (p < .10)
suggesting that the TSR had a differential impact across profiles, regressions were conducted within
each profile to better understand the difference in impact of the TSR across the latent profiles.

Results
Latent Profile Solution

Table 1 provides the information criteria for LPA models with 1-6 profiles. While BIC, AIC, and
CAIC continued to show improved model fit through the 6-profile solution, a 4-profile solution was
selected as optimal for two reasons. The 5- and 6-profile solutions resulted in very small subgroups,
which fell well below the sub-group size that Monte Carlo analyses suggested were needed to detect the
anticipated effect sizes (e.g., N = 66, 18% of the sample). In addition, the 5- and 6-profile solutions
differed from the 4-profile solution by distinguishing additional profiles with high self-regulation, and
this study was focused on understanding the school outcomes of children experiencing dysregulation.

The four profiles were named to reflect the unique patterns of self-regulation that defined them.
Profile means and significant differences among profiles as determined by Wald test-paired compar-
isons are provided in Table 2. The Pervasive Dysregulation profile (30% of the sample) had clear self-
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Table 1. Fit indices for LPA models one through six.

Number of classes Number of parameters AIC BIC CAIC Smallest profile size
1 12 9032.2794 9084.3425 9096.3425 -

2 25 5544.2066 5652.6714 5677.6714 18%

3 38 4661.8120 4826.6786 4864.6786 18%

4 51 3860.7512 4082.0194 4133.0194 18%

5 64 3331.8131 3582.5134 3646.5134 6%

6 77 2914.9328 3249.0045 3326.0045 2%

Selected fit index in bold

Table 2. Mean values and paired comparisons for 4-profile solution.

4 profile solution

Whole  Pervasive Dysregulation Behavioral Dysregulation Average Regulation  High Regulation

Sample (30%) (22%) (29%) (18%)

Cognitive Self-

Regulation
Peg Tapping Task 8.21 5.06° 7.45° 8.81° 13.19¢
Backward Word 1.22 1.00° 1.00° 1.00° 2.19°

Span
Walk a Line 43 27° 31° M 874
DCCS 57 .00 60° 1.00¢ 77°
Behavioral Self-

Regulation
Aggression 1.89 2.08° 2.05% 1.65¢ 1.78"
Self-control 4.90 450 4582 5.26° 5.36°

Means with different superscripts indicate significant differences, p <.05 in paired comparisons.

regulatory deficits with unfavorable scores on all measures of cognitive and behavioral self-regulation.
The Behavioral Dysregulation profile (22% of the sample) had unfavorable scores equivalent to the
Pervasive Dysregulation profile on the two behavioral self-regulation measures, but scores on most of
the cognitive self-regulation measures that were significantly higher than the Pervasive Dysregulation
profile (with Backward Word Span as the only exception). The Average Regulation profile (29% of the
sample) had significantly better scores than the Pervasive Dysregulation profile on all self-regulation
measures except for Backward Word Span, and significantly better scores than the Behavioral
Dysregulation profile on both measures of behavioral self-regulation. The High Regulation profile
(18% of the sample) had scores that were significantly higher than the Pervasive Dysregulation group
on all self-regulation measures and significantly higher than the Behavioral Dysregulation group on all
but one of the self-regulation measures (the exception was Aggression.) The High Regulation profile
also had significantly higher scores than the Average Regulation profile on three of the cognitive self-
regulation measures (Peg Tapping, Backward Word Span, Walk a Line Slowly), although it had
equivalent scores on Self-control, and less positive scores on DCCS and Aggression. The Average and
High Regulation profiles had very similar median aggression scores (1.52 vs. 1.53, respectively)
reflecting low levels of aggression in both of these groups. However, six children in the High
Regulation group (about 6% of the profile) had aggression scores at or above 3.5 despite high EF
and self-control skills, creating considerable variability in aggression among children exhibiting this
profile and an elevated mean aggression score. These were likely socially dominant children who used
aggressive behaviors strategically in social interactions (Hawley, 2003). Given that the Average and
High Regulation profiles were both characterized by self-regulatory strengths and the study was
focused on understanding how TSRs might moderate the outcomes of preschool children with
different profiles of dysregulation, the Average and High Regulation profiles were combined into
a single comparison group for predictive analyses, labeled Regulated.



EARLY EDUCATION & DEVELOPMENT . 9

Predicting School Readiness and Elementary Outcomes

Using the 3-step BCH approach, we assessed the impact of latent profile membership, TSRs (closeness
and conflict separately), and the latent profile by TSRs interaction on each of these outcomes
controlling for Head Start program; REDI preschool intervention; child race, gender, and age; and
maternal depression. All regression analyses accounted for the clustering of children within
a classroom and the Regulated profile served as the reference group.

Preschool Self-Regulation Profiles

Regressions revealed significant associations between preschool self-regulation profiles and kinder-
garten outcomes. The two dysregulated groups (the Pervasive and Behavioral profiles) did not differ
and both under-performed relative to the Regulated group in kindergarten reading achievement
(Pervasive M = 7.16,; Behavioral M = 6.28; Regulated M = 9.38), teacher-rated academic performance
(Pervasive M = 2.69; Behavioral M = 2.62; Regulated M = 3.45), and attention problems (Pervasive M =
.88; Behavioral M = .99; Regulated M = .74; Table 3).

Two years later, children who were dysregulated in preschool continued to under-perform relative
to the Regulated group in second grade reading achievement (Pervasive M = 44.40; Behavioral M =
42.87; Regulated M = 51.28), and academic performance (Pervasive M = 2.56; Behavioral M = 2.77;
Regulated M = 3.30; Table 3).

Teacher-Student Closeness and Conflict
Regression results also revealed significant associations between preschool TSRs and kindergarten
outcomes. Preschool teacher-student closeness significantly predicted higher levels of kindergarten
reading achievement and academic performance, reduced attention problems, and improved social
competence (Table 4). Preschool teacher-student conflict significantly predicted increased attention
problems and reduced social competence in kindergarten but was not significantly associated with
kindergarten achievement.

Two years later, preschool teacher-student closeness remained significantly associated with
improved reading achievement. Similarly, preschool teacher-student conflict continued to signifi-
cantly predict increased attention problems and reduced social competence.

Interactions between Preschool Self-Regulation Profiles and TSRs

Of central interest in this study was the possibility of differential effects of preschool TSRs depending
upon children’s self-regulatory skills. A marginally significant interaction emerged between preschool
self-regulation profile and teacher closeness on kindergarten attention problems (p = .07; this inter-
action became statistically significant by second grade (p < .05). Similarly, a marginally significant
interaction emerged between preschool self-regulation profile and teacher conflict on kindergarten
reading achievement (p = .08); this interaction also became statistically significant by second grade (p <

Table 3. Sample means and standard deviations for Kindergarten and 2nd-grade outcomes.

Outcome Pervasive Dysregulation Behavioral Dysregulation Regulated
Kindergarten

Reading Achievement 7.16 (5.74)% 6.28 (7.11)? 9.38 (8.69)°
Academic Performance 2.69 (.88)% 2.62 (1.51)* 3.45 (1.11)°
Attention Problems 0.88 (.49)* 0.99 (.76)° 0.74 (63)°
Social Competence 4.12 (.65) 4,04 (1.18) 4.32 (.88)
2" Grade

Reading Achievement 44.40 (12.75)° 42.87 (20.91)* 51.28 (14.88)°
Academic Performance 2.56 (.91)° 2.77 (1.73) 3.30 (1.23)°
Attention Problems 0.88 (.51) 0.82 (.74) 0.86 (.69)
Social Competence 411 (.67) 4.07 (1.17) 4.28 (.99)

Means with different superscripts indicate significant differences, p <.05; means were calculated controlling for relevant
covariates
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Table 4. Z-values and Wald values for the effects of teacher-student closeness, student-teacher conflict, latent profile, closeness by
profile, and conflict by profile on kindergarten and ond grade outcomes.

Outcome Closeness Conflict Latent Profile Closeness x Profile Conflict x Profile
Kindergarten
Reading Achievement 2.46* .06 7.10* 1.51 5.00"
Academic Performance 4.49%** -1.43 19.07*** 2.08 502"
Attention Problems — 2.58** 7.60%** 12.41%* 5.27 2.04
Social Competence 4.20%** — 7.22%*% 7.28* 1.04 .53
2" Grade
Reading Achievement 2.96** -85 12.46%* 1.00 8.53*
Academic Performance 1.30 133 20.27%** .80 426
Attention Problems - 1.63 3.02%* 32 11.45%* .64
Social Competence 1.32 — 3.47%** 213 241 94

®x < 001; ** p <.01; *p <.05; T p <.10
the impact of closeness and conflict are reported in z-values (e.g., a 1 SD increase in closeness coincided with a 2.46 SD increase in
kindergarten sight words). The effect of profile membership and the TSR by profile interactions are reported in Wald values.

.05). Finally, there was an additional marginally significant interaction between self-regulation profile
and teacher conflict on kindergarten academic performance as rated by teachers (p = .07). These
interactions documented areas in which children with different dysregulated profiles were more
heavily influenced by their preschool TSRs than children in the Regulated group, as illuminated in
the following analyses.;

Within-Profile Regressions

To better understand how preschool TSRs differentially influenced the later school outcomes of
children displaying different preschool self-regulation profiles, predictive regressions were conducted
within each profile when a meaningful interaction was detected (i.e., with closeness on attention
problems; with conflict on reading achievement and academic performance). Results of these within-
profile regressions are shown in Table 5. Consistently, the quality of the preschool TSR had the
strongest impact on children from the Behaviorally Dysregulated profile. For children in the
Behaviorally Dysregulated profile, preschool TSR closeness significantly predicted decreased attention
problems in kindergarten and second grade. In contrast, preschool TSR closeness was unrelated to
attention problems for the Pervasively Dysregulated profile at both grade levels. For Behaviorally
Dysregulated children, a one-SD increase in preschool closeness coincided with a 3.17 SD decrease in
kindergarten attention problems and a 2.26 SD decrease in 2" grade attention problems, compared to
only a .60 SD decrease in kindergarten and a .36 SD decrease in 2™ grade for the Pervasive group.
Similarly, conflict had a significant negative impact on kindergarten and second-grade reading
achievement for the Behaviorally Dysregulated but not the Pervasively Dysregulated profile. In
terms of magnitude, a one-SD increase in preschool conflict coincided with a 2.13 SD decrease in

Table 5. Effect of closeness and conflict within each self-regulation profile.

Pervasive Dysregulation Behavioral Dysregulation Regulated
Closeness Conflict Closeness Conflict Closeness Conflict

Kindergarten

Reading Achievement N -1.19 - -2.13* - 1.51

Academic Performance - 15 - —2.73%* - -35

Attention Problems —.60 - —3.17** - -1.36 -
2" Grade

Reading Achievement - .54 - —2.43* - 1.39

Attention Problems .36 - -2.26* - -2.31* -

The impact of closeness and conflict are given in z-values (e.g., a 1 SD increase in conflict coincided with a 2.13 SD decrease in
kindergarten reading achievement in the Behavioral Dysregulation profile); statistical significance represents the impact of
closeness or conflict within a given profile; *** p <.001; ** p <.01; * p <.05
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kindergarten reading achievement and a 2.43 SD decrease in 2™ grade reading achievement for the
Behaviorally Dysregulated children, compared to only a 1.19 SD decrease in kindergarten and .54 SD
increase in 2™ grade for the Pervasive group. Overall, closeness and conflict were significant predictors
for all five kindergarten and 2™ grade outcomes tested within the Behavioral Dysregulated group but
were not statistically significant for any of the outcomes tested within the Pervasive group.

Discussion

Consistent with similar LPA studies (Sandilos et al., 2019; Sparapani et al., 2016) our LPA results
documented the multi-dimensionality of self-regulation during the preschool years, identifying sub-
groups of children exhibiting different profiles of behavioral and cognitive self-regulation skills. In this
economically disadvantaged sample, one-third of the preschool children exhibited pervasive deficits in
self-regulation, reflecting delays in measures of both cognitive and behavioral self-regulation; another
22% of the sample struggled with behavioral self-regulation without demonstrating cognitive self-
regulation deficits.

The quality of TSR appears to have a differential impact on preschool children depending on their
self-regulation capacities. It may be that while both the Pervasive and Behaviorally Dysregulated
profiles demonstrated self-regulatory deficits, they present different challenges within a preschool
classroom. For example, given their behavioral self-regulation deficits, children from both profiles
were likely to struggle with managing emotions, behaviors, and impulses. In this way, children in these
two profiles likely looked similar in the classroom. However, children from the Behaviorally
Dysregulated group should be able to hold and direct their attention and remember classroom rules
given their ability to self-regulate cognitively, showing greater flexibility in thinking and likely greater
persistence when tackling new learning challenges. For teachers interacting with Behaviorally
Dysregulated children it may be sufficient to establish close, non-conflictual relationships; providing
emotional support and positive behavioral management may be enough to foster productive class-
room engagement given their higher level of attention control. However, this is unlikely to be sufficient
for addressing the needs of children with Pervasively Dysregulated profiles. Even with emotional
support and positive behavioral management, children in this latter group probably need additional
classroom supports to foster productive learning engagement, given their struggles with attention and
working memory. More intensive instruction may also be necessary to support children from the
Pervasively Dysregulated group. For example, it may be more effective for preschool teachers to
promote self-regulation skills of the Pervasively Dysregulated profile through interventions that have
been designed to target self-regulation skills (e.g., Red Light, Purple Light; Tominey & McClelland,
2011) or provide children with strategies to help them self-regulate (e.g., Turtle Technique, Schneider,
1974).

The longitudinal analyses conducted in this study showed that preschool children exhibiting either
profile of dysregulation (Pervasive or Behavioral) were at similar elevated risk for later reading
underachievement, poor academic performance, and attention problems in kindergarten, with the
effects on reading underachievement and poor academic performance still evident in second grade.
This finding seems somewhat inconsistent with two prior studies that found no unique prediction to
academic performance from behavioral dysregulation measures when the influence of EF (i.e,
cognitive regulation) was accounted for (Brock et al., 2009; Kim et al., 2013). Two methodological
differences in the study approach may account for these inconsistent findings. First, the prior studies
utilized delay of gratification tasks to measure behavioral dysregulation, whereas we used teacher
reports of self-control and disruptive-aggressive behaviors. These teacher ratings consisted of items
that are relevant for school success (e.g., “this child has the self-control necessary to do well in school;”
“this child breaks rules”). It is possible that the behavioral measures we used were more relevant for
learning and academic success compared to delay of gratification, which may be more removed from
academic outcomes. Second, the prior studies used variable-centered analyses, in which they fully
controlled for cognitive EF skills when evaluating the predictive contributions of behavioral



12 (&) B.L.BAYLY AND K. L. BIERMAN

dysregulation. In contrast, the current study used person-centered analyses to reflect the distribution
of cognitive and behavioral dysregulation as they occur in preschool populations. Although children in
the Behaviorally Dysregulated profile that emerged had comparable scores to the sample mean on all
cognitive measures and significantly better cognitive self-regulation than children in the Pervasively
Dysregulated group, they still showed lower cognitive self-regulation on walk a line slowly and DCCS
relative to the Average and Highly Regulated profiles. It’s possible that any struggles with impulse
control and attentional shifting skills combined with poor behavioral self-regulation are sufficient to
diminish later school success. Ultimately, the present findings suggest that variable-centered analyses
may under-estimate the risks associated with behavioral dysregulation. That is, in this study, preschool
children who were best characterized by problems in the domain of behavioral dysregulation were not
protected from future academic difficulties.

In general, having a close TSR during the preschool year was predictive of enhanced kindergarten
reading achievement, academic performance, social competence, and reduced attention problems,
with sustained associations in second grade for reading achievement and attention problems.
Conversely, having a conflictual TSR in preschool predicted reduced social competence and elevated
attention problems in kindergarten and second grade. Interestingly, significant profile by TSR inter-
actions indicated that children were impacted differentially by TSRs depending on their latent profile.
While some caution should be taken in interpreting these results given that teachers reported on both
children’s behavioral self-regulation and the quality of TSR, it is important to note that teachers are
reporting behavioral challenges among both Pervasively and Behaviorally Dysregulated, but teacher
reported closeness and conflict appears to be impacting these children differentially. The benefits of
a high-quality TSR appeared amplified for preschool children exhibiting the Behavioral Dysregulation
profile. Indeed, within-profile regressions showed that, for Behaviorally Dysregulated children, having
a high-quality TSR during the preschool year significantly mitigated their risk of reading under-
achievement and attention problems in kindergarten and second grade. In contrast, the quality of TSR
experienced during preschool was not significantly associated with the school outcomes of children
who exhibited Pervasive Dysregulation. We interpret this finding to mean that a high-quality TSR
alone was not sufficient to address the multiple self-regulation deficits of children exhibiting the
Pervasive Dysregulation profile who likely need additional enrichment (in addition to a high-quality
TSR) to promote their later school adjustment.

The greater impact of a positive preschool TSR on the elementary school adjustment of
Behaviorally versus Pervasively Dysregulated children may ultimately stem from the different etiolo-
gical factors and developmental paths that account for these two self-regulatory profiles. That is, the
pattern seen in the Pervasive Dysregulation profile, with deficits in both cognitive and behavioral
aspects of self-regulation is thought to reflect a delay in neuro-development which may be the result
from exposure to chronic stressors and low-quality early education supports experienced by many
children growing up in poverty (Blair & Raver, 2015). Economic disadvantage is often associated with
repeated and cumulative exposure to stressors that disrupt optimal cognitive functioning by over-
loading the HPA axis, ultimately blunting the development of the prefrontal cortex and making it
more difficult for young children to self-regulate (Badanes et al., 2011; Raver et al., 2013). For children
from the Pervasively Dysregulated subgroup, it is possible that growing up exposed to the adversities
associated with poverty has led to experiencing multiple stressors in their environments (Berliner,
2013; Evans, 2004) and this has negatively impacted their biological ability to cognitively and
behaviorally self-regulate. In contrast, the pattern seen in the Behavioral Dysregulation profile, with
difficulties in regulating behavior but without deficits evident in EF, is thought to result from
temperamental factors and exposure to socializing influences that fail to adequately support the
learning of behavioral skills (Campbell & von Stauffenberg, 2008). If it is indeed true that
Behavioral Dysregulation is the result of more social influences and Pervasive Dysregulation is
a consequence of impaired neuro-development, it is not altogether surprising that a high-quality
social TSR would be more effective in offsetting the future risk for school difficulties for the
Behaviorally Dysregulated group. The results found here for children in the Behaviorally
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Dysregulated group are similar to those reported by Griggs et al. (2009) for children with difficult
temperaments (by parent report) who were more well adjusted socially when they experienced low-
conflict TSRs (Griggs et al., 2009).

Preschool children with poor behavioral regulation or a difficult temperament are more likely to be
disruptive or non-compliant in the classroom. If a teacher responds to these problematic behaviors
with coercive interactions (i.e., with punitive actions and withdrawal) the teacher may unintentionally
reinforce and escalate conflict and ultimately undermine the child’s learning engagement (Myers &
Pianta, 2008; Portilla et al., 2014). However, if a teacher is able to provide positive redirection and
support without escalating teacher-child conflict, the child is more likely to remain positively engaged
in the classroom and develop more effective social and behavioral skills (Pianta et al., 2012). It is
important to note that the behavioral self-regulation deficits of children within the Behaviorally
Dysregulated group may strain their relationships and make it more difficult for teachers to develop
a high-quality TSR with them. Behavioral problems often make teachers’ jobs more difficult as they
can be disruptive and cause problems between peers (LaPointe, 2003). Ultimately, behavioral pro-
blems have been shown to be the strongest predictor of conflict within a TSR (Murray & Greenberg,
2000; Murray & Murray, 2004). However, the present findings suggest that for preschool children who
struggle with behavioral regulation in the context of intact EF, a close relationship can provide
emotional security and a model of appropriate behavioral control, whereas a conflictual relationship
is likely to amplify and reinforce acting out behaviors (Campbell & von Stauffenberg, 2008).
Essentially, it may be more challenging for teachers to establish a high-quality TSR with children
from the Behaviorally Dysregulated group, but if a teacher is successful in doing so, the dividends
could be immense. In contrast, children exhibiting the Pervasive Dysregulation profile with deficits in
both behavioral and cognitive regulatory domains may require more intensive support (e.g., positive
TSRs and high-quality educational instruction) to promote school success.

Implications, Limitations, and Future Directions

Taken in concert, our LPA and subsequent regression results highlight the variability in the self-
regulatory capacities of children growing up in economically disadvantaged circumstances as well as
the varying effectiveness of high-quality TSRs in offsetting the challenges poor self-regulation presents
for school success. These findings are consistent with a conceptualization of different developmental
roots for the Pervasive and Behavioral Dysregulation profiles, although additional research is needed
to validate those conceptual models.

Given concerns around teacher preparedness and a lack of resources, particularly in settings
outside of Head Start and other publicly funded preschool programs (Bassok et al., 2016), it would
appear to be a tall order for preschool teachers to identify children demonstrating different self-
regulation profiles. This would likely prove extra challenging due to the commonalities in behavioral
challenges presented by the Pervasive and Behavioral Dysregulation groups; however, a general
awareness of the unique strengths and challenges children present in their classrooms is likely to
carry important implications for later school success. It may be helpful for teachers to understand
differences in cognitive and behavioral self-regulation abilities by identifying specific situations where
children in their classrooms seem to struggle and thrive. For those with pervasive dysregulation, it is
likely that multiple activities and settings in the classroom trigger disengagement, frustration, or
disruptive behaviors (e.g., circle time, literacy work), whereas children with behavioral dysregulation
in isolation may seem to struggle in very specific settings (e.g., when interacting with peers). An
awareness of unique types of dysregulation in early childhood among early educators may lead to
a better understanding of the reasons behind common challenges presented in the classroom and may
promote a better “goodness-of-fit” (Thomas & Chess, 1977) in the classroom where teachers are better
able to match their interactions to the needs of their students. For example, if behavioral self-
regulatory challenges (without cognitive regulatory deficits) have a social learning basis, children
showing this profile may particularly benefit from social and behavioral interventions during
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preschool. Emphasizing the importance of close, non-coercive relationships may be an extremely
effective mechanism for supporting groups of children who present behavioral challenges, but do not
demonstrate cognitive self-regulatory challenges. On the other hand, children who exhibit more
pervasive self-regulatory deficits may not benefit from the provision of behavioral supports alone;
these children may require additional intervention efforts directed at strengthening their cognitive
regulatory skills. The implication is that preschool teachers should strive to foster close and non-
conflictual relationships with all children who are exhibiting challenging behaviors in the classroom,
which can be enhanced with professional development support and coaching on positive behavioral
management strategies (Elek & Page, 2019). But beyond intervening to support behavioral regulation,
preschool teachers must also track children’s cognitive skill development, taking note of children who
struggle with attention and memory difficulties that may reflect impairments in cognitive regulation.
Research has identified behavioral signals associated with EF deficits, although research is still needed
to determine how effectively preschool teachers could be trained to screen children for EF delays
(Ackerman & Friedman-Krauss, 2017), in order to seek consultation from education specialists for
additional assessments and appropriate interventions.

Our longitudinal analyses further indicate that children’s early self-regulatory capacities are
relevant for later school success and that both pervasive and behavioral self-regulation deficits are
risk factors for attention problems and poor academic achievement. This is particularly meaningful in
the present sample as these were primarily children from economically disadvantaged backgrounds.
Economic disadvantage presents multiple challenges for children’s school success independent of
children’s self-regulation skills (see Berliner, 2013). Coupling self-regulatory deficits that are critical
for school success (e.g., memory and attentional skills) with these challenges (e.g., lack of school
resources) may have a cumulative impact on children’s wellbeing and amplify the risk for negative
school outcomes. Additionally, children with better self-regulation skills have been shown to be more
resilient against the adverse risks that often accompany growing up in poverty (Blair & Raver, 2012).
This makes efforts to promote both cognitive and behavioral self-regulation skills within economically
disadvantaged areas critical as a means to buffer against additional risks and increase resilience
(Buckner et al., 2003).

Naturally, this study is not without limitations. The sample and measures used in LPA may affect
the profiles that emerge and hence replication of the profiles found in the current study is necessary to
determine the reliability and generalizability of the profiles found here. While the profiles were fairly
well differentiated (e.g., the Pervasive Dysregulation profile had significantly worse scores on five out
of the six indicators compared to the Average Regulation profile and had significantly worse scores on
all indicators compared to the High Regulation profiles) there were a couple of oddities in the profiles.
For example, although children from the High Regulation profile performed significantly better than
children from the Average Regulation profile on three out of four cognitive measures, they performed
similarly on self-control and had higher levels of teacher-reported aggression. These differences in
aggression were driven by a few children who were highly regulated cognitively, but also had elevated
levels of teacher-reported aggression. Prior research has identified a subgroup of aggressive preschool
children who use aggression strategically in social interactions to exert social dominance and leader-
ship (Hawley, 2003). While aggression is typically viewed negatively by preschoolers, some children
use aggressive behaviors (e.g., taking toys away from other children or threatening to exclude a child
from play) to influence those around them and boost their social status (Nelson et al., 2005). Similar to
the handful of aggressive children exhibiting a High Regulation profile in this study, these are children
with good attention and impulse control skills who use proactive aggression to effectively control their
social interactions, which stands in contrast to the impulsive, reactive, and often ineffective aggressive
behaviors that are typical of children exhibit the Behaviorally Dysregulated profile. Additionally, it is
not uncommon during elementary school for children with higher cognitive abilities to respond
negatively when they do not have their cognitive needs met (see Robinson, 2008). Both the use of
proactive aggression to exert social control and possible negative responses to inadequate cognitive
stimulation may have ultimately influenced teachers’ reports of aggressive behaviors within the High
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Regulation profile. However, this is speculative and further indicates the need for replication of the
profiles; future research should be directed to unpack potential associations between high cognitive
self-regulation and aggression, as well as implications for these children.

Cognitive self-regulation was assessed with direct observations; however, behavioral self-regulation
was assessed with teacher ratings. While this is common in studies assessing behavioral self-regulation,
it is a limitation as teacher ratings may be influenced by other facets of a child’s functioning or by the
classroom context, thus introducing bias into the measurement of behavioral dysregulation
(McClelland & Cameron, 2011). Additionally, because teachers also rated teacher-student relation-
ships, this potentially increased the level of association with behavioral dysregulation (relative to
cognitive dysregulation) due to shared method variance. It is also worth noting that kindergarten and
2" grade regressions did not control for preschool pre-academic skills, which may have contributed to
the poor academic performance of Behaviorally and Pervasively Dysregulated children in elementary
school (but did not likely account for the moderating impact of TSRs on the elementary adjustment of
children exhibiting these two profiles.)

Although the longitudinal design of the current study is a strength, the regression models used here
do not support causal inferences and hence our interpretation of the associations found in this study
remain speculative. Additional research is needed to better understand etiological factors and devel-
opmental pathways that may distinguish children who exhibit pervasive versus behavioral-only
profiles of dysregulation. In this study, we can only speculate about the mechanisms that might link
high-quality TSRs with improved academic performance and attention skills among behaviorally
dysregulated children. Future research could shed light on this connection by assessing relevant
mediating variables and randomly assigning children to interventions designed to improve TSRs.

An added limitation is that the sample included children in classrooms that were using REDI
enhancements to the classroom curriculum and teachers who were receiving professional develop-
ment supports (see Bierman et al., 2008 for more information about this intervention.) The interven-
tion did not significantly affect TSRs (closeness p = .92; conflict p = .58) and intervention status (Head
Start as usual; Head Start REDI) was included as a control variable in all analyses. Unfortunately, the
sample was not large enough to evaluate children in different profile subgroups within the intervention
and control groups separately.

Given the links between economic-disadvantage and poor self-regulation (Ryan et al., 2006), the
present study focused on a low-income sample. However, this limits the generalizability of our findings
and it remains unclear whether the results would be the same in a more nationally representative sample
that included a greater range in family income. Finally, while we feel that the longitudinal nature of this
study is a strength, it is important to note the amount of time that passed between when self-regulation
and TSRs measures were collected and when the elementary outcomes were collected. During this
period of time, there were multiple potentially relevant events occurring that could have affected the
findings. For example, children with pervasive dysregulation may have experienced additional stress and
risk factors (e.g., neighborhood and familial risks) compared to other children (Blair & Raver, 2015). It
is possible that TSRs in preschool did have a positive impact for these children, but additional stress and
risk factors diluted this positive influence after the transition into elementary school.

Conclusion

Limitations notwithstanding, this study presents additional evidence that self-regulation is a multi-
dimensional construct and that children exhibiting different profiles of self-regulation may respond
differentially to some educational supports. Additionally, our findings add to the literature on the
effectiveness of TSRs in promoting school readiness and school success. TSRs do not impact all
children the same way and understanding different self-regulatory capacities and their developmental
roots represents one potential mechanism for understanding why closeness and conflict are more
relevant for some children’s school success.
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