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There has been a growing emphasis on understanding the links between children’s social
characteristics and academic achievement. Socio-emotional characteristics linked with academic
performance are known as learning-related social skills (LRSS). Prior research has mostly
examined the links between LRSS in early childhood and short-term assessments of academic
achievement. More recent studies have begun to examine trajectories of achievement, but they
have primarily been linked with early LRSS. Given that children interact with several potential
socializing agents such as teachers and peers when they are in school, links between middle
childhood LRSS and academic trajectories require attention. In this study, links between three
indices of LRSS (attention, self-regulation, and behavior problems) and trajectories of reading,
vocabulary, and math were examined from first through fifth grade. Early LRSS and
demographic factors were also considered. It was expected that between-children differences in
middle childhood attention problems, self-regulation, and behavior problems would be
associated with average levels of achievement and growth over time. Within-child changes in
attention problems, self-regulation, and behavior problems were also expected to be associated
with changes in achievement. Another goal of the study was to examine whether LRSS
moderated the links between family income and achievement and between gender and

achievement. It was expected that having higher LRSS would be associated with a lower risk of

v



poor achievement for children from low income families and for boys. Using HLM 6.03, these
links were tested in a subset of the data from the NICHD SECCYD (n = 1123). Missing data
were imputed by subgroups of race/ethnicity. Between-children differences on teacher-reports of
attention problems displayed significant negative links with the average levels, but not with the
slopes, of reading, math, and vocabulary. Early LRSS were better predictors of the intercepts of
achievement but not after taking demographic factors into account. Within-child changes in
LRSS during middle childhood were not significantly associated with changes in achievement.
Interactions between poverty and LRSS were also not significant. However, higher levels of
teacher-reported attention problems were associated with higher levels of math scores for girls.

Implications and directions for future research are discussed.
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1.0 OVERVIEW

11 LEARNING-RELATED SOCIAL SKILLS AND ACADEMIC ACHIEVEMENT

For successful academic performance, a wide variety of skills are important. Traditionally,
emphasis was placed on understanding disparities in academic achievement due to individual
differences in early cognitive skills. Recent evidence indicates that children’s socio-emotional
characteristics are also very important for school performance (Alexander, Entwisle, & Dauber,
1993; Raver, 2002; Raver & Zigler, 1997; Rutter, 1985).

Socio-emotional characteristics such as self-regulation, attention, persistence,
cooperation, and cooperation are called learning-related social skills (LRSS) and have been
linked with school performance (McClelland & Morrison, 2003; McClelland, Morrison &
Holmes, 2000). For example, being able to sit still in the classroom, paying attention to the
teacher and following along, working with other children cooperatively, and waiting for one’s
turn seem to facilitate better performance at school. Conversely, children who lack these social
skills are likely to be at an academic disadvantage (Cooper & Farran, 1988; Ladd, Kochenderfer,
& Coleman, 1997).

The primary aim of this paper was to examine links between children’s learning-related
social skills in middle childhood and trajectories of academic achievement from first through

fifth grade. Specifically, learning-related social skills as indexed by teacher-reports of self-



regulation, attention problems, and behavior problems were expected to be associated with
trajectories of reading, vocabulary, and math from first through fifth grades. A related aim was to
investigate whether Learning-related social skills moderate the relationship between family

income and achievement and between gender and achievement.

1.2 STATEMENT OF PROBLEM

1.2.1 LRSS and Trajectories of Academic Achievement in Middle Childhood

Children enter school with different levels of learning-related social skills (Foulks & Morrow,
1989; Rimm-Kauffman, Pianta, & Cox, 2000) and these skills are positively associated with
short-term assessments of academic achievement from preschool through first grade (Bub,
McCartney, & Willett, 2007; Bronson et al. 1995; Ladd, Birch, & Buhs, 1999; McClelland &
Hansen, 2001). Substantial literature exists supporting the associations between early learning-
related social skills (at or prior to school entry) and academic achievement in the short term.
However, it remains unclear whether early learning-related social skills continue to be associated
with trajectories of academic achievement throughout elementary school (spanning middle
childhood), or whether learning-related social skills during middle childhood are associated with
academic achievement concurrently.

Based on the ecological (Bronfrenbrenner & Morris, 1998) and transactional frameworks
(Sameroff, 1995) of development, we expect a reciprocal relationship between children’s social
characteristics and the broader social, physical, and environmental contexts they live in. When

considering academic achievement, it is believed that children bring unique characteristics with



them to the learning process and interactions between these child characteristics and their
experiences in different contexts shape their academic trajectories (Morrison, Bachman, &
Connor, 2005). Specifically, the transactional framework (Sameroff, 1995) would posit that
learning-related social skills are likely to be modified over time due to the increasing interactions
with other socializing agents such as teachers and peers and with the increasing demands of
school. Whether or not early learning-related social skills continue to be associated with
academic achievement throughout middle childhood, we expect to observe concurrent
associations between learning-related social skills and academic achievement in middle
childhood. However, little research in the extant literature has examined concurrent associations
between learning-related social skills and trajectories of academic achievement spanning middle

childhood.

1.2.2 LRSS as a Moderator

Despite substantial evidence favoring positive associations between various aspects of learning-
related social skills and academic achievement, few studies have systematically investigated
whether higher levels of learning-related social skills are associated with decreased risk of poorer
academic achievement for children with lower family income or with greater gains in academic

achievement for boys.

1221 Family Income, Academic Achievement, and LRSS
Persistent poverty has been linked with multiple developmental domains in childhood
including achievement and socio-emotional skills (Dearing, McCartney & Taylor, 2001; Duncan,

Brooks-Gunn, Yeung, & Smith, 1998; Votruba-Drzal, 2006). Past studies have repeatedly found



links between economic hardships in early childhood and lower academic performance (Duncan
& Brooks-Gunn, 1997; Duncan & Brooks-Gunn, 2000; Votruba-Drzal, 2006), as well as
associations among poverty in middle childhood and decreased achievement (NICHD ECCRN,
2005a). Lower family income levels appear to pose risk of poorer achievement but not all
children from low income families fare badly (Egeland, Carlson, & Sroufe, 1993). Evidence
suggests that lower-income children fare significantly better academically if they also exhibit
higher attention span (Alexander, Entwisle, & Dauber, 1993) or higher social competence and
lower aggression (Bierman et al., 2008). Based on what is known about the links between family
income, academic achievement, and learning-related social skills it is surprising that very few
studies have examined whether learning-related skills moderate the links between lower family

income and trajectories of achievement.

1222 Gender, Academic Achievement, and LRSS

Research in past decades more commonly demonstrated girls’ better performance on
verbal tasks and boys’ superior performance on mathematical abilities, however recent work has
revealed less of a difference. Although the gender gap in achievement has been narrowing over
the years, boys’ performance at school has become a growing concern. Increasingly, boys with
lower levels of learning-related social skills are being identified as exhibiting poorer academic
achievement. Again, very few studies have examined whether having higher levels of learning-
related social skills are more strongly associated with a lower risk of compromised achievement

for boys.



1.3  GOALS OF THIS STUDY

The primary goal of this study was to examine whether learning-related social skills in middle
childhood are associated with trajectories of academic achievement during elementary school.
Between-children differences in learning-related social skills and their links with academic
achievement in middle childhood were examined to determine whether interindividual
differences among children in teacher-reported attention problems, self-regulation, and behavior
problems were associated with average reading, vocabulary, and math scores and with growth in
these skills in elementary school. In addition, within-child changes in learning-related social
skills during middle childhood and corresponding changes in reading, vocabulary, and math
scores were examined to determine if improved social functioning was associated with improved
academic achievement. All associations were examined over and above early learning-related
social skills, and net of child and family demographic and cognitive characteristics.

An additional goal was to identify whether links between family income and academic
achievement and between gender and achievement are moderated by learning-related social
skills. Interactions between family income in middle childhood (poor and non-poor categories
based on 200% poverty level) and all three indices of learning-related social skills were
analyzed. Similarly, interactions between family income in early childhood and teacher-reported
learning-related social skills were also examined.

To examine whether having higher levels of learning-related social skills during middle
childhood was associated more strongly with boys’ academic achievement compared to girls’,
multi-group analyses by gender were conducted. The coefficients linking self-regulation,
attention, and behavior problems with reading, vocabulary, and math were compared for boys

and girls.



1.4  SUMMARY OF PRESENT STUDY

In order to accomplish these research goals a subset of the data from the National Institute of
Child Health and Human Development Study of Early Child Care and Youth Development
(NICHD SECCYD) were used. Academic achievement outcomes were available at first, third,
and fifth grades. Learning-related social skills in middle childhood were measured concurrently
with achievement outcomes. Early learning-related social skills were indexed at 54-months.
Various child and family demographic and cognitive factors were available throughout the first
54 months of the target children’s lives.

Academic achievement outcomes of reading, math, and vocabulary were assessed using
the Woodcock Johnson Revised Test Battery (Woodcock & Johnson, 1989, 1990). Learning-
related social skills in middle childhood as indexed by self-regulation, attention, and behavior
problems were based on teacher-reports obtained at first, third, and fifth grades. Mother’s reports
of attention problems, self-regulation, and behavior problems at 54 months were used as
indicators of learning-related social skills in early childhood.

Covariates included child characteristics (race/ethnicity, gender, birth weight, age at first
grade, cognitive ability in early childhood), maternal characteristics (maternal age, education,
employment, marital transitions, verbal skills), and family factors such as residential transitions,
number of children at home, and family income.

To examine the two research questions, these longitudinal data were analyzed using
Hierarchical Linear Modeling (HLM 6.03; Raudenbush & Bryk, 2002; Raudenbush, Bryk,
Cheong, Congdon, & du Toit, 2004). Missing data were imputed using chained equations in
STATA 9.0 (Royston, 2005), resulting in five imputed data sets. Missing data were imputed

separately for each of the three racial/ethnic subgroups (White/other, non-Hispanic Black,

6



Hispanic). For each model that was tested, the HLM program provided combined results based
on all five datasets. Data dependence due to children nested within classrooms was also taken
into account in the analyses.

To examine the research questions, all analyses were conducted using the imputed and
the unimputed datasets. In all, four sets of analyses were compared: imputed and unimputed
models that included or excluded a level-3 adjustment for data dependence in classrooms. Due to
the similarity across the results, this paper presents results of the analyses of 2-level models with

imputed data.

1.5 RESEARCH QUESTIONS & HYPOTHESES

Four hypotheses associated with the two research questions addressed in this study are presented

below:

1.5.1 Research Question 1

This first question examined whether earning-related skills in middle childhood are linked with
trajectories of academic achievement from first through fifth grade over and above early
learning-related social skills and child and family demographic and cognitive factors. Since this
study aims to address between-children differences in learning-related social skills and within-
child changes in these skills and their associations with academic trajectories, two hypotheses

were formulated.



1511 Hypothesis 1

With respect to between-children differences in learning-related social skills during
middle childhood and trajectories of achievement from first through fifth grade, it is expected
that measures of self-regulation, attention, and behavior problems in middle childhood will be
associated with trajectories of reading, math, and vocabulary skills from first through fifth grade.

Specifically, higher levels of self-regulation and lower levels of attention problems and
behavior problems will be associated with higher intercept and growth in all three academic
trajectories. In addition, all associations will be significant even after controlling for early
childhood self-regulation, attention, and behavior problems and over and above child and family

demographic and cognitive factors.

15.1.2 Hypothesis 2

With respect to within-child changes in learning-related social skills during middle
childhood and academic achievement from first through fifth grade, it is expected that changes in
self-regulation, attention, and behavior problems during middle childhood will be associated
with corresponding changes in reading, math, and vocabulary scores from first through fifth
grade.

Increases in self-regulation or positive change in scores during middle childhood are
expected to be associated positive changes in reading, math, and vocabulary scores. On the other
hand, increases in attention or behavior problem scores during middle childhood will be

associated with decreases in reading, math, and vocabulary scores.



1.5.2 Research Question 2

The second question examined whether learning-related social skills moderate the links between
family income levels and academic achievement and between gender and achievement. The aim
was to investigate whether lower levels of attention and behavior problems and higher levels of
self-regulation were associated with decreased risk of poorer academic achievement for children
from lower income families. Additionally, it was examined whether higher learning-related

social skills were associated with decreased risk of poorer academic achievement for boys.

1521 Hypothesis 3

With respect to learning-related social skills in middle childhood as a moderator of the
links between family income and trajectories of academic achievement, it is expected that
children who experience economic hardships during middle childhood will have higher intercept
and slopes for reading, math, and vocabulary skills if they also exhibit higher levels of self-
regulation, and lower levels of attention and behavior problems compared to children who
experienced economic hardships during middle childhood and exhibit lower levels of self-
regulation, and higher levels of attention and behavior problems. Similar patterns of achievement

are expected for children who experienced economic hardships in early childhood.

1522 Hypothesis 4

With respect to learning-related social skills in middle childhood as a moderator of the
links between gender and trajectories of academic achievement, it is expected that the coefficient
linking average attention problems, average behavior problems, and average self-regulation to

the intercepts of reading, vocabulary, and math will be significantly higher for boys than for



girls. This would indicate that lower levels of attention problems and behavior problems will be
associated with significantly higher average reading, vocabulary, and math scores for boys than
for girls. Conversely, higher levels of self-regulation will be associated with significantly higher
average reading, vocabulary, and math scores for boys than for girls. Similarly, improvements in
attention problems, self-regulation, and behavior problems will be associated with greater

improvements in reading, vocabulary, and math scores for boys than for girls.

1.6 SIGNIFICANCE OF THIS STUDY

This paper extends previous research in several significant ways. A major contribution has been
the examination of the associations between learning-related social skills in middle childhood
and trajectories of academic achievement throughout elementary school. Research thus far seems
to have focused primarily on the links between early-learning-related social skills and academic
achievement. In addition, the present study examined associations between inter-individual as
well as intra-individual differences in learning-related social skills and trajectories of
achievement. Additionally, distinguishing between various indices of learning-related social
skills allowed for an investigation of differential links between social skills and achievement.
Moreover, the longitudinal nature of this study allowed for examination of concurrent links
between learning-related social skills and achievement in middle childhood while taking into
account early childhood learning-related social skills.

This study also addresses important moderational questions that may be relevant for
policy and practice. First, given growing concerns about boys’ disengagement in school and

underperformance, this study examines the potential effect of higher LRSS for boys. Similar
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educational concerns are also commonly raised for children from lower income backgrounds,
and this study also addresses the potential benefit of having of higher LRSS for children facing
contextual risks such as lower levels of family income.

Additionally, this study also contains several important methodological improvements
including rigorous examination of the trajectories of academic achievement and accounting for
data dependence due to children’s nesting within classrooms. Another methodological
improvement was the imputation of missing data, particularly imputing missing data by racial
subgroups which allowed the ability to maintain the race/ethnicity differences inherent in the
original data. Lastly, although findings from this non-experimental, longitudinal study will not
justify/capture causal influence, our understanding of the associations between children’s socio-

emotional characteristics and their academic achievement is enhanced.
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2.0 INTRODUCTION

2.1 LEARNING RELATED SOCIAL SKILLS

Social characteristics that have the capacity to facilitate or interfere with children’s engagement
in learning activities or participation in the classroom are considered learning-related social skills
(Ladd, Birch, & Buhs, 1999). Learning-related social skills are characterized by behaviors such
as paying attention, listening and following directions, staying on task, staying organized,
cooperating, and working well in groups (McClelland, Morrison, & Holmes, 2000). These
distinctive characteristics are displayed while children engage in educational activities
(McDermott, Leigh, & Perry, 2002).

Learning-related social skills are also known as work-related skills, mastery behaviors,
or learning behaviors and they encompass dimensions such as self-regulation, attention,
cooperation, independence, and responsibility (Cooper & Farran, 1988). Extant research
examining the links between learning-related social skills and later academic achievement has
investigated a whole host of social characteristics such as attention, ability to follow directions,
persistence, non-compliance, cooperation, competence motivation, attitude toward learning,
flexibility, socially responsible behavior, sociometric status, goal setting, and problem solving

behaviors (Cooper & Farran, 1988; Cooper & Speece, 1988; Foulk & Morrow, 1989).
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The present study will focus on the associations among three primary dimensions of
learning-related social skills (LRSS): self-regulation, attention, and behavior problems. These
aspects of LRSS have repeatedly demonstrated importance for children’s academic progress in

early elementary school.

2.2  LEARNING-RELATED SOCIAL SKILLS IN SCHOOL CONTEXT

Imagine a child sitting on his or her desk, listening attentively to the teacher’s directions, focused
on the task at hand, or working collaboratively with his classmates on a group activity. One
might be more likely to conclude, whether the case or not, that this child is performing well in
class. On the other hand, another child who appears distracted when the teacher is talking, fidgets
and moves around when he or she is supposed to be sitting on the desk, or has difficulty working
with other children in group, gives the impression of a child struggling in the classroom.

In addition to general cognitive ability, these social characteristics, described earlier as
learning-related social skills, are also deemed critical for successful academic performance
(Raver, 2002). Scholars have recommended that, “in addition to the focus on literacy and
mathematics skills, resources should be dedicated to fostering development in social-emotional
skills and self-regulation” (Shonkoff & Philips, 2000).

Individual differences in learning-related social skills such as self-regulation, attention,
and behavior problems have been found to consistently distinguish between children with higher
or lower academic performance (Alexander, Entwisle & Dauber, 1993; McClelland, Acock, &
Morrison, 2006; Miles & Stipek, 2006). The next sections briefly summarize how self-

regulation, attention, and behavior problems might facilitate or impede academic performance.
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2.2.1 Self-Regulation

Various aspects of self-regulation are deemed critical for adaptive functioning in school,
including both academic and social adjustment (Blair & Razza, 2007; Kochanska & Knaack,
2003; McDowell, O’Neill, & Parke, 2000; Patrick, 1997). Delay of gratification, one facet of
self-regulatory ability, has been significantly linked with cognitive development (Mischel,
Shoda, & Peake, 1989). Being able to delay immediate and attractive rewards in order to attain
more important but less appealing objectives reflects effortful control over one’s actions.
Effortful control, also considered an index of self-regulation, is defined as the ability to withhold
predominant responses to be able to perform sub-dominant responses (Rothbart & Bates, 1998).
Similarly, children’s cognitive self-control, which is defined as “an ability to plan, evaluate, and
to self-regulate one’s problem-solving activities and one’s attention to the task,” are self-
regulatory processes oriented toward the attainment of academic goals (Normandeau & Guay,
1998). Children who experience academic difficulties may be more likely to follow strategies for
improvement by monitoring and evaluating their performance and taking steps to make desired
changes if they possess higher levels of self-regulatory abilities (Patrick, 1997). For example,
they may be likely spend more time working on challenging material and seek help instead of
giving up.

Whether termed “cognitive self-control” or “effortful control” it appears that general self-
regulation involves the voluntary ability to modulate one’s behavioral tendencies and emotions
in order to accomplish tasks which have long-term benefits as opposed to short-term
gratification. Furthermore these self-regulatory skills appear important for children’s school
success. The current school environment, with ever-increasing expectations to meet higher

academic standards at younger ages, is considered to pose risks for young children with low self-
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regulation (Miech, Essex, & Goldsmith, 2006). On the other hand, presence of good self-

regulatory abilities is likely to support engagement in learning-related endeavors.

2.2.2 Attention Skills

In the first few years of life there is gradual development in young children’s ability to focus and
sustain attention or shift and redirect it as desired (Ruff & Rothbart, 1996). According to Ruff
and colleagues, attention involves flexibility in orienting, selecting, and sustaining focus on
objects and events (Lawson & Ruff, 2004). Attention skills are considered vital for learning
processes because they allow the learner to attend to the ongoing activity without being easily
distracted as well as shift attention from one activity to another when needed (Lawson & Ruff,
1994).

With increasing focus on instruction and testing in grades as early as kindergarten (NO
Child Left Behind Act of 2001), it has become imperative that young children not only be able to
sit still for longer periods of time but also be able to engage, disengage, shift, and sustain their
attention as required. These classroom demands on children’s attention skills are likely to pose a

greater risk of decreased academic competence for children with attention problems.

2.2.3 Behavior Problems

Behavior problems are primarily seen as interpersonal skills rather than work-related skills
(Cooper & Farran, 1988). They affect children’s academic performance by hindering their ability
to work cooperatively with other children and teachers. Extreme levels of behavior problems are

linked with academic performance primarily via their associations with peer relationships
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(Parker & Asher, 1987). Aggressive and disruptive behaviors are consistently linked with peer
rejection, compromised academic achievement, grade retention, school drop-out, and juvenile
delinquency (Kuperschmidt & Coie, 1990; NICHD ECCRN, 2004; Vitaro, Laroque, Janosz, &
Tremblay, 2001). Raver (2002) notes that, children who exhibit aggressive tendencies face a
number of challenges that ultimately become hurdles in performing well at school. Children with
severe behavioral difficulties are often distracted, resulting in their not participating properly in
classroom activities. They are less likely to work well in group activities, thereby losing out on
the benefit of learning from other children (Ladd, Birch & Buhs, 1999). Children with higher
levels of behavior problems are also more likely to have conflictual relationships with their
teachers and receive more negative feedback from teachers which may result in academic
difficulties, school avoidance and dislike for learning (Birch & Ladd, 1997; Hamre & Pianta,
2001).

A substantial body of work has examined the links between learning-related social skills
and academic achievement in early childhood. Relatively fewer studies investigated these links
into middle childhood. To understand the nature of the associations between learning-related
social skills and academic achievement, research focused on early childhood will be discussed
first. Research bearing on academic achievement and learning-related social skills during middle

childhood will be discussed subsequently.
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2.3 LEARNING-RELATED SOCIAL SKILLS AND ACADEMIC ACHIEVEMENT

IN EARLY CHILDHOOD

Accumulating evidence has detected significant associations among learning-related social skills
in early childhood and later academic achievement (Alexander, Entwisle, & Dauber, 1993;
Duncan et al., 2007; Ladd, Birch, & Buhs, 1999; McClelland & Hansen, 2001; McClelland &
Morrison, 2003; Duncan et al. 2007; Li-Grining, Votruba-Drzal, & Maldonado, manuscript
revise-resubmit 2009). Learning-related social skills at kindergarten have been positively
associated with alphabet knowledge, reading, math, receptive vocabulary, and general
knowledge at the beginning of kindergarten, over and above the effects of parental education,
home learning environment, age at school entry, amount of preschool attended, and child 1Q
(McClelland, Morrison, & Holmes, 2000). Learning-related social skills have also been
associated with reading and math, but not vocabulary skills, at the end of second grade
(McClelland et al., 2000) after controlling for academic skills in kindergarten and child and
family factors. Research in this area has evolved in the two main ways: (1) recent work
increasingly distinguishes components of LRSS rather than relying on single composites, and (2)
concurrent analyses have been steadily replaced by longitudinal investigations of academic and

social trajectories.

2.3.1 Distinguishing between Components of LRSS

Whereas, initial studies assessed learning-related social skills as a composite of several skills,
many later studies disaggregated links between specific social skills and achievement. In many

studies components of learning-related social skills such a self-regulation, attention span,
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behavior problems, behavioral regulation, cooperation, and interest and participation were
individually linked with academic skills such as reading and math. Unique links between
different components of learning-related social skills and academic achievement were observed
(Alexander, Entwisle, & Dauber, 1993; Bub, McCartney, & Willett, 2007; Duncan et al, 2007;
McClelland, et al. 2007). Children’s behavior regulation, as measured by a laboratory-based
assessment tapping into inhibitory control, attention, and working memory, has been related to
literacy, vocabulary, and math skills at the beginning and the end of prekindergarten (McCelland
et al., 2006). Changes in this measure of behavioral regulation during the prekindergarten year
were also associated with changes in literacy, vocabulary, and math during that year.
Internalizing and externalizing behavior problems at 24-months were negatively associated with
Woodcock Johnson cognitive ability and achievement at first grade and changes in internalizing
but not externalizing behavior between 24-months and first grade were linked with first grade
cognitive ability (Bub, McCartney, & Willett, 2007).

Several aspects of self-regulation have also been found to be linked with school success.
Blair and Razza (2007) found that performance on executive functioning tasks that involved
inhibitory control, attention shifting, and working memory during preschool and kindergarten
were positively linked with letter-knowledge, phonemic awareness, and math knowledge in
kindergarten (Blair & Razza, 2007). In another work, associations between emotion regulation
and academic competence in kindergarten and first grade children were mediated by teacher’s

ratings of attention (Trentacosta & Izard, 2007).
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2.3.2 Longitudinal Links between LRSS and Academic Achievement

Whereas, some earlier studies focused on concurrent or short-term linkages between learning-
related social skills and achievement, subsequent research has examined associations at multiple
time points throughout elementary school. For example, Duncan and colleagues (2007), assessed
reading and math achievement measured by the Woodcock Johnson Test Battery and teacher-
reports of literacy and mathematical thinking at first, third, and fifth grades. Using six different
national datasets, they examined the links between these achievement outcomes and observations
of sustained attention and impulsivity, teacher-reports of attention problems, aggression, and
internalizing problems, and teacher-reports of cooperation, self-control, and assertion using the
Social Skills Rating System. At first grade, teacher-report of attention in kindergarten and
aggressive behavior predicted math test scores. Higher performance on observed sustained
attention task at 54 months and teacher-rated classroom behavior predicted teacher-ratings of
math and reading. At third grade, higher teacher-ratings of attention predicted reading and math.
Teacher-report of internalizing behavior also predicted reading. At fifth grade, teacher-rated
attention predicted math and observations of sustained attention predicted reading.

Yet other studies began assessing links between early childhood learning-related social
skills with trajectories of achievement during elementary school. In these studies learning-related
social skills were typically assessed at or prior to school entry and achievement trajectories in
middle childhood were modeled. In an examination of the links between learning-related social
skills (a composite measure of self-regulation, attentiveness, and persistence) at kindergarten and
trajectories of reading and math throughout elementary school, Li-Grining and colleagues (Li-
Grining, Votruba-Drzal, & Maldonado, manuscript revise-resubmit, 2009) found this composite

measure of learning-related social skills linked not only with the initial levels of reading and
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math achievement but also with growth in both reading and math. Alexander, Entwisle, and
Dauber (1993) also identified concurrent and long-term links among attention and interest-
participation with reading and math achievement in first, second, and fourth years of school.

Moreover, McClelland and colleagues (2006) found links between learning-related social
skills and trajectories of achievement from kindergarten to sixth grade. In this study learning-
related social skills were assessed at kindergarten using the work-related subscale of the Cooper-
Farran Behavioral Rating Scales (1991) which includes self-regulation, responsibility,
independence, and cooperation. However, two separate measured were used to assess
achievement. Subscales of the Peabody Individual Achievement Test - Revised (Markwardt,
1989) were used to assess reading and math between kindergarten and second grade; teacher-
reports of reading and math skills were obtained using the North Carolina End-of-Grade Tests
(North Carolina Department of Public Instruction) between third and sixth grades. Since two
different measures were used to assess reading and math two separate trajectories were
estimated: one from kindergarten to second grade and the other from third to sixth grade.
McClelland and colleagues (2006) found links between learning-related social skills and
intercept and growth in children’s academic achievement between kindergarten and second
grade. In this study, early learning-related social skills were found to be associated with the
intercept only and not growth between third and sixth grades.

Prior research has demonstrated that characteristics such as self-regulation, behavior
regulation, attention flexibility, interest and participation, or a combination of these are linked
with standardized assessments or school reports of academic outcomes. This research has

provided some very important perspectives to developmental science; however, several

20



methodological limitations remain. The next section discusses some shortcomings of previous

literature that were addressed by more recent studies but need further attention.

2.3.3 Limitations of Prior Research and Modifications Addressed in Recent Studies

2331 Between-children versus Within-child Differences in LRSS

Between-children associations test for inter-individual difference among children on
predictors and their association with outcomes. Within-child associations test for corresponding
changes in outcomes when changes in predictors occur.

Between-children analyses are more commonly addressed in studies as they tell us how
differences among children on a given characteristic are associated with differences in outcomes.
However, between-children analyses are susceptible to omitted variable bias since positive
associations between two variables due to third variables may be overlooked (Dearing, Krieder,
Simpkins, & Weiss, 2006; Duncan, Magnuson, & Ludwig, 2004). For example, we may
consistently observe disparities in academic performance between children from poor and non-
poor families. However, we may be failing to take into account the fact that children from poor
families may be enrolled in lower quality schools than children from non-poor families. In
contrast, factors that are linked with children and families but are fixed over time may be a cause
of less concern in within-child analyses. In the above example, being enrolled in a poor quality
school will be less likely to impact the links between within-family changes in involvement in a
child’s school over the course of time and his or her academic performance during that time,
because if school quality is stable over time it can be ruled out as a potential influence (Dearing

et al., 20006).
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In the context of this topic, significant links between inter-individual differences on self-
regulation, attention problems or behavior problems and academic outcomes such as math,
reading, or vocabulary will indicate that having higher or lower levels of certain social skills are
associated with differences in average levels of achievement. Whereas, intra-individual changes
in the above mentioned skills will indicate whether changes in social skills are associated with
corresponding increases or decreases in achievement.

As noted earlier, most studies on LRSS have focused on examining inter-individual
differences in learning-related social skills but only two studies examined intra-individual
differences on social behavior and links with achievement (Bub, McCartney, & Willett, 2007;
McClelland, Acock, & Morrison, 2006). In addition to linking internalizing and externalizing
behavior problems at 24 months with achievement and cognitive ability at first grade, Bubs,
McCartney, and Willett (2007) examined the associations between rates of changes in
internalizing and externalizing behavior problems from 24 months through first grade and
achievement and cognitive ability at first grade. McClelland, Acock, and Morrison (2006)
examined links between growth in behavior regulation during the prekindergarten year and
growth in emergent literacy, vocabulary, and early math during that time. However, it should be
noted that both studies ended the within-child examination by Pre-K or early elementary school.
Examination of both between-children and within-child changes over a longer period of time,
especially as children progress through school, is warranted. In the present study, both between-
children differences in learning-related social skills and within-child changes in these skills were

linked with academic achievement.
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2.3.3.2 Composite Measures of LRSS versus Distinguishing between Different Skills

As noted earlier, most early work did not distinguish among the different components of
learning-related social skills. Many studies employed composites of learning-related social skills
(Li-Grining, Votruba-Drzal, & Maldonado, manuscript revise-resubmit 2009; McClelland,
Acock, & Morrison, 2006) and some focused on individual components (Bub, McCartney, &
Willett, 2007; McClelland, et al. 2007). A single composite measure of learning-related social
skills doesn’t allow for understanding the relative association between its different aspects and
academic achievement. A few recent studies have focused on differential links between various
aspects of learning-related social skills and achievement.

Duncan and colleagues’ (2007) comprehensive analysis of school readiness and later
achievement (Duncan et al., 2007) included many aspects of early learning-related behaviors
such as self-control, prosocial behavior, and teacher’s reports of behavior and attention
problems. They further distinguished between emotional self-control and cognitive self-control
(measured by observations of attention and impulsivity). Differential patterns with achievement
were found. Attention, in this study, was a better predictor of math and reading skills than were
self-regulation measures.

Although a handful of studies have distinguished between various components of
learning-related social skills, more work will add to our understanding of unique links between
different aspects of learning-related social skills and academic achievement to guide practice and
policy efforts. In addition to evidence from other studies demonstrating differential links
between components of learning-related social skills and achievement, correlations among the
components in the data would also provide a basis for whether or not to aggregate them. In the

present study, three components of learning-related social skills: self-regulation, attention, and
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behavior problems, assessed by teacher-reports during middle childhood, were individually
linked with reading, vocabulary, and math trajectories. Maternal reports of these three
components of learning-related social skills in early childhood were also included without

combining them together.

2.3.3.3 Short-term versus Multiple Estimates of Academic Achievement

Earlier research focused on understanding whether social indicators of school readiness
were linked with academic achievement. Hence, achievement outcomes were typically assessed
during that same year or within a year or two. Therefore, social skills were usually assessed at or
prior to school entry, typically measured in preschool or kindergarten. Achievement outcomes
were more commonly assessed at the end of kindergarten year or in first or second grades
(McClelland & Morrison, 2003). Only a few recent studies have examined long-term
associations between learning-related social skills and achievement by estimating academic
trajectories (Li-Grining, Votruba-Drzal, & Maldonaldo, manuscript revise-resubmit 2009;
Mcclelland et al. 2007). Short-term assessments of the association between learning-related
social skills and trajectories of achievement are limited in helping determine the course of
achievement over time. Skills predicting achievement over a longer term have practical
significance by allowing for opportunities for intervention.

A few other studies examined concurrent links between learning-related social skills and
achievement at multiple time points rather than examining growth trajectories of academic
functioning. In a study by Duncan and colleagues (2007) links between emotional self-control,
cognitive self-control as measured by observations of attention and impulsivity, and teacher
reports of behavior problems, attention problems, and prosocial behaviors, and achievement

outcomes such as math and reading were tested individually at first, third, and fifth grades.
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Alexander, Entwisle, and Dauber (1993) investigated concurrent links between classroom
behaviors such as interest-participation, cooperation-compliance, and attention span-restlessness
and achievement outcomes as measured by teacher-reports and performance on standardized
tests at first, second, and fourth grades.

Although studies have begun to assess links at multiple time-points throughout
elementary school, it appears that trajectories of achievement have been modeled only
infrequently. Estimation of trajectories of achievement will allow for an understanding of their
longer-term associations with learning-related social skills. In the present study trajectories of
reading, vocabulary, and math skills were estimated from first through fifth grades, that is

spanning elementary school.

2.3.3.4 Controlling for Student Nesting within Classrooms

When examining academic achievement it is important to look at data dependence due to
children’s nesting within classrooms. Children may perform similarly to other children due to
being in the same classroom, because they share the same teacher, peers, and curriculum. Past
studies of children’s LRSS and achievement varied widely in acknowledging that systematic
differences between classrooms, school districts, states, or private versus public schools may be
linked with differences in academic achievement observed among children.

In the study by McClelland and colleagues (2007) data dependence due to nesting within
classrooms was taken into account and Hierarchical Linear Modeling was employed to
investigate its effects. It was found that there was variability in children’s math and vocabulary
scores were associated with nesting within classrooms. Similarly, Bierman and colleagues

(Bierman, Nix, Greenberg, Blair, & Domitrovich, 2008) took into account four levels of data

25



dependence. In this study, repeated measures were nested within students, students were nested

within classrooms, and classrooms were nested within teachers.

2335 LRSS as a Moderator

Prior research has established conclusive links between early learning-related social skills
and academic achievement indicating that higher levels of learning-related social skills are
associated with higher levels of achievement and sometimes with rate of growth in achievement.
Some recent intervention studies have demonstrated that children facing poverty improve
academically if their learning-related social skills improve (Bierman, Nix, Greenberg, Blair, &
Domitrovich, 2008; Webster-Stratton, Reid, & Stoolmiller, 2008).

Knowledge about moderating role of social skills has much practical significance.
Although, not pointing towards causal evidence, it provides us with information about potential
sources of resilience for children. If risk and resilience factors are on a continuum (Sameroff,
Seifer, & Bartko, 1997) then intervention efforts could be targeted on areas where skills appear
depleted. Some research has examined the moderating role of early learning-related social skills
for subgroups of children who experience compromised academic performance due to contextual
characteristics such as low family income in early childhood (Li-Grining, Votruba-Drzal, &
Maldonado, manuscript revise-resubmit 2009). The present study will add to this work by further
examining whether higher levels of learning-related social skills in middle childhood moderate
the links between middle childhood family income and trajectories of achievement. Moreover, it
will be examined whether higher levels of learning-related social skills in middle childhood
moderate the links between early childhood family income and trajectories of achievement. It

will also be examined whether these skills moderate the links between gender and achievement.
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2.3.4 Summary of Research on Early LRSS and Academic Achievement

With respect to the association between early learning-related social skills and academic
achievement, it can be concluded that consistent links between early learning-related social skills
with short-term assessments of reading and math skills abound. Studies demonstrating the
association of early learning-related social skills with longer-term growth in math and reading
skills have only recently surfaced. The more recent studies provide significant improvements
over earlier studies such that different aspects of learning-related social skills were measured
(Duncan et al. 2007); observations were included rather than just using reports from parents or
teachers (Duncan et al. 2007; McClelland, et al. 2007); achievement over a longer period was
examined (Alexander, Entwisle, & Dauber, 1993; Duncan, et al. 2007; Li-Grining, Votruba-
Drzal, & Maldonado, manuscript revise-resubmit 2009; McClelland, Acock, & Morrison, 2006);
and nesting of students within classrooms was taken into account in the analyses (McClelland et
al,. 2007).

This body of work demonstrates that early learning-related social skills are associated
with achievement throughout middle childhood, whether assessed at individual time-points or as
trajectories. However, it may be noted that none of these studies examined whether trajectories
of achievement during middle childhood are associated with concurrent learning-related social
skills. In the face of increased interactions with teachers and peers and with increasing
complexity of the cognitive and social demands of school, children’s early skills may or may not
remain stable over time. Children may enter school with differing levels of learning-related
social skills; however, development is not static. We may be missing a part of the picture by
overlooking how achievement in middle childhood is associated with concurrent social skills.

Further analyses of trajectories of achievement throughout middle childhood and their links with
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learning-related social skills in middle childhood will add to the recently emerging body of
evidence. The next section will review literature that bears on the links between learning-related

social skills and academic achievement during middle childhood.

24  LEARNING-RELATED SOCIAL SKILLS AND ACADEMIC ACHIEVEMENT

IN MIDDLE CHILDHOQOD

A large literature has described the development of self-regulation, attention, and behavior
problems in children spanning infancy to middle childhood; continuity and change in these skills,
associated risk and correlates, and associations with other indices of socioemotional development
(Denham, 1998; Hinshaw, 1992; Kopp, 1992; Posner & Rothbart, 1998; Anselmi et al., 2008;
Kochanska, Murray, Harlan, 2002; NICHD Early Child Care Research Network, 2005b).

On the other hand, work focusing on school age children’s functioning at school pertains
to instructional, emotional, and structural characteristics such as quality and quantity of
instruction, teacher-child relationships, peer relationships; amount of kindergarten, length of day
and class size among several other characteristics (Hamre & Pianta, 2000; Burchinal, Peisner-
Feinberg, Painta, & Howes, 2002; Klibanoff, Levine, Huttenlocher, Vasilveva, & Hedges, 2006;
NICHD ECCRN, 2004). With respect to child characteristics, children’s conceptions of ability,
development of academic self-efficacy, and gender or race/ethnic gaps in achievement have been
examined (Alexander, Entwisle, & Olsen, 2007; Dweck, 2002; Shunck & Pajares, 2002). Less
emphasis has been on understanding the links between children’s academic performance and

their socio-emotional skills while they are in school.
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Research linking academic achievement in middle childhood with concurrent learning-
related social skills is not as abundant and rich as the work examining the links between early
childhood learning-related social skills and achievement. Children make tremendous gains in
cognitive and social skills during middle childhood. Their self-regulatory and attention capacities
continue to develop past early childhood (Brown, Bransford, Ferrera, & Campione, 1983; Ruff &
Rothbart, 1996). Given that social skills do not stabilize in early childhood (Anselmi et al., 2008;
Rafaelli, Crockett, & Shen, 2005) but rather develop gradually, it may be that behaviors
concurrent with academic achievement during middle childhood are linked more strongly than
early learning-related social skills. However, few studies have examined the associations
between middle-childhood learning-related social skills with trajectories of academic
achievement during elementary school.

In a few studies concurrent or short-term associations among different aspects of self-
regulation and academic outcomes were examined. In a sample of 7 to 12-year old children,
parent and child reports of effortful control were found to be significantly associated with teacher
and child reports of classroom participation and report cards (Valiente, Lemery-Chalfant,
Swanson, & Reiser, 2008). In a sample of third graders from low income families, end-of-year
reading and math scored based on report cards were associated with ratings of social
competence, a composite of cooperation, assertion, and self-control of the Social Skills Rating
System (SSRS, Gresham & Eliott, 1990), assessed at the beginning of third grade (Elias &
Haynes, 2008). The reading and math outcomes were also associated with change in social
competence ratings over the course of third grade and with perceptions of teacher support. These
results were especially true of African-American population which was in higher proportion in

this sample compared to the Whites.
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Concurrent or short-term relations between children’s attention and academic
achievement were also examined. Similar to the research during early childhood, links between
attention and achievement were found. In a sample of 6-12 year old children with asthma
(Annett, Bender, & Gordon, 2007) sustained attention as measured by the Continuous
Performance Test (CPT: Mirsky, Anthony, Duncan, Ahearn, & Kellam, 1991) was associated
with Word-Identification, Dictation, and Applied Problems subscales of the Woodcock-Johnson
psychoeducational battery-revised (Woodcock & Johnson, 1990). Sustained attention as
measured by Continuous Performance Test was found to be linked with teacher’s ratings of
academic development in kindergarten (Edley & Knopf, 1987). Greater attention problems have
also been found to be negatively correlated with academic scores (Jimerson, Durbow, Adam,
Gunnar, & Bozoky, 2006). In this study greater levels of cortisol reactivity at school were
correlated with attention problems in a sample of 5 to 12 year old children.

Associations between learning-related social skills and academic achievement were
analyzed in a handful of studies (Alexander, Entwisle, & Dauber, 1993; Master et al., 2005).
Alexander and colleagues investigated links between early attention span-restlessness, interest-
participation, and cooperation-compliance and achievement at first, second, and fourth grades. In
addition to several concurrent links, they found attention span and interest-participation in first
grade to be associated with standardized assessment of math performance at fourth grade. In a
longitudinal framework spanning over 20-years, links among academic achievement,
externalizing and internalizing behaviors were examined. (Masten et al., 2005). Initial
assessments of academic achievement were conducted when the children were 8 to 12 years old.
However, follow up assessments were conducted 7, 10, and 13 years later, much past middle

childhood. It was found that functioning in one domain was associated with functioning in
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another domain from childhood to adolescence. Specifically, focusing on the links during middle
childhood-adolescence time frame, externalizing problems and academic achievement were
negatively correlated with concurrent achievement during middle childhood and adolescence.
Moreover, initial externalizing problems were associated with poorer academic functioning in
adolescence.

A noteworthy work is by Kowaleski-Jones and Duncan (1999) where trajectories of
behavior and achievement were modeled throughout elementary school but links between the
two were not examined. Gender differences in patterns of trajectories and boys’ and girls’
response to statistical ‘shocks’ to academic trajectories were also analyzed. In a sample of 6-7
year old children, curvilinear growth in math and reading but no net change in mean behavior
problems scores were observed throughout middle childhood. The patterns of academic and
behavior problem trajectories were similar for both boys and girls. After administering “shocks”
to reading and math trajectories, girls had a greater difficulty recovering to their original
trajectories than the boys.

In summary, it can be said that academic skills were found to be linked with self-
regulation, attention, externalizing behavior problems in mostly short-term and in a few
longitudinal studies. The two studies that employed longitudinal framework did not estimate
trajectories of achievement (Alexander, Entwisle, & Dauber, 1993; Master et al. 2005). One
study that did model trajectories of behavior and academic skills did not examine their links.
Hence, it is not clear whether learning-related social skills in middle childhood are associated
with long-term academic performance, that is, with the rates of growth in academic trajectories.
In the present study links between self-regulation, attention, and behavior problems and

trajectories of reading, math, and vocabulary from first through fifth-grade will be examined.
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Research thus far provides some support for the positive associations between higher
levels of learning-related social skills and higher academic performance. The results are more
conclusive in early childhood period and are beginning to emerge in middle childhood. Much
research on resilience has focused on identifying factors that promote competence in several
domains of functioning (Garmezy, Masten, and Tellegen, 1984; Masten, et al., 1988). Whether
or not middle childhood learning-related social skills, as assessed by self-regulation, attention,
and behavior problems, moderate the links between family income and achievement will be
reviewed next, followed by evidence of these skills serving as a moderator of the links between

gender and achievement.

2.5 LEARNING-RELATED SOCIAL SKILLS AS A MODERATOR

In addition to investigating the links between learning-related social skills and academic
achievement, this paper will extend previous research by attempting to understand whether
learning-related social skills are associated with the risk of poorer academic achievement due to
contextual and individual factors. As discussed earlier, the ecological and transactional
frameworks of development (Bronfrenbrenner & Morris, 1998; Sameroff, 1995.) suggest that
children’s developing competencies are a result of their individual characteristics, interactions
with others, and properties of the context they live in. Much emphasis in past psychological and
educational research has been devoted to identifying the sources of risk for children’s
development (Gutman, Morrison, Sameroff & Cole, 2004; Rutter, 1979, 1990; Sameroff, Seifer,

Baldwin, & Baldwin, 1993). Research on protective factors and resilience has provided some
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insights into children’s adjustment in adverse circumstances (Garmezy, 1985; Luthar, et al. 2000;
Masten and Coatsworth, 1998; Rutter, 1995).

According to the concept of compensatory effects (Garmezy, Masten, and Tellegen, 1984;
Masten, et al., 1988), the effect of risk factors in development could be offset by protective
factors. Masten (2001) notes that research on resilience has generated a small set of global
factors that are linked with better adjustment in face of adversities, some of which include:
presence of sensitive and responsive adults, possessing self-regulatory abilities, cognitive
capabilities, and high motivation. In the light of these findings, it would be expected that having
better self-regulatory abilities and lower attention and behavioral problems would be associated
with a reduced risk of lower academic achievement for children facing economic hardships or for
boys exhibiting lower levels of learning-related social skills.

The next sections will briefly summarize the findings on the links between family income

and academic achievement and on gender differences in achievement.

2.5.1 Family Income and Academic Achievement

Low family income has consistently been linked with compromised competence in various
domains including academic achievement (Duncan & Brooks-Gunn, 1997; Duncan, Brooks-
Gunn, & Klebanov, 1994; NICHD ECCRN, 2005; Entwisle, Alexander, & Olson, 2007).
Persistent poverty has been found to be associated with not only lower IQ and poorer school
achievement but also with decreased socio-emotional functioning (McLoyd, 1998). For example,
positive associations between income level and Woodcock Johnson Letter-Word Identification,
as well as between stability of income and Woodcock Johnson Applied Problems and behavior

problems have been reported (Yeung, Linver, & Brooks-Gunn, 2002). The 2007 report from the
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National Center for Educational Statistics also states that children who are eligible for free or
reduced lunch performed less well on math and reading assessments at 4™ and 8" grades (US
Department of Education, 2007) compared to the children who are ineligible due to higher levels
of family income.

Children from families experiencing extreme poverty are especially at risk for academic
achievement (Dearing, McCartney & Taylor, 2001; Duncan, Brooks-Gunn, Yeung & Smith,
1998; Votruba-Drzal, 2006), but, not all children from impoverished backgrounds exhibit poor
academic achievement. There is great heterogeneity in the academic achievement of children
from economically disadvantaged backgrounds (Egeland, Carlson, & Sroufe, 1993). Children
from low-income families have been found to do better academically if they have longer
attention spans (Alexander Entwisle, & Dauber, 1993) and children with better self-regulation
display better social adjustment despite facing economic hardships (Buckner, Mezzacappa, &
Beardslee, 2003). An important question arises as to whether children from low income families
would show higher levels of achievement if they also exhibit higher levels of learning-related
social skills.

Research examining the effects of poverty on children’s functioning has focused heavily
on understanding the mechanisms, such as parenting practices and parental psychological well-
being that explain the detrimental effects of poverty on children’s development (Berlin, Brooks-
Gunn, Spiker, & Zaslow, 1995; Evans & English, 2002; Mistry, Vandewater, Huston, &
McLoyd, 2002; Smith, Brooks-Gunn, & Klebanov, 1997). Some recent intervention studies have
demonstrated that children facing poverty improve academically if their learning-related social

skills improve (Bierman, Nix, Greenberg, Blair, & Domitrovich, 2008).
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In a sample of socio-economically disadvantaged children, Bierman and colleagues
(2008) investigated the effects of intervention on five executive function measures in a
randomized-controlled intervention that was an integral part of Head Start programs. In an
intervention designed to help teachers promote children’s language and emergent literacy skills
and socio-emotional skills, extensive training and coaching was provided. To assess executive
functioning, children were measured on three cognitive performance task and two behavioral
performance tasks. Outcomes tapped into cognitive and behavioral school readiness as indexed
by language/emergent literacy and observer ratings of social competence, aggressive, and
disruptive behaviors, respectively. Initially, cognitive performance tasks predicted language and
emergent literacy and the behavioral performance tasks predicted the social-emotional outcomes.
Additionally, executive functions mediated the relations between the intervention and school
readiness skills.

Another intervention addressed promotion of children’s social competence and emotion
self-regulation and decreasing conduct problems in a sample of children facing high rates of
poverty (Webster-Stratton, Reid, & Stoolmiller, 2008). The underlying premise of this
intervention was that improvements in socio-emotional skills should be associated with higher
school readiness skills and thereby with later academic success. Teachers were trained in using
positive classroom management skills. The effects of improved teacher skills on improvements
in children’s skills were evaluated in a randomized trial. These children were enrolled in Head
Start kindergarten and first grade. The general findings indicated that teachers who were
receiving training through intervention used more positive classroom management techniques

and their low-income students exhibited lower levels of conduct problems and higher levels of
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emotion self-regulation. Increases in teacher-parent involvement in the intervention group were
also reported.

An important variable to consider is the timing of poverty and when it is particularly
detrimental for children’s development. Negative effects of early poverty have been greater than
poverty faced after early childhood on cognitive, behavioral, and mental health outcomes
(Duncan & Brooks-Gunn, 2000). Likewise, early childhood income (birth through age 5-6), but
not middle childhood income, has been significantly associated with negative academic
outcomes during middle childhood (Votruba-Drzal, 2006). Votruba-Drzal (2006) found middle
childhood income to be associated with parent-repots of behavior problems but not with
academic outcomes. In the NICHD Early Child Care Research Network (2005) also poverty
experienced in late childhood was found to be associated with externalizing and internalizing
problems but not with cognitive outcomes or teacher-rated behavior problems. Late childhood
was defined as 4-9 years versus early childhood as earlier than 3-years in the NICHD ECCRN
(2005). On the other hand, middle childhood income has been found to be significantly linked
with academic achievement during adolescence (Duncan et al., 1998; Pungello et al., 1996).

The current study will examine whether having high levels of self-regulatory abilities and
lower attention and behavioral problems is associated with a reduced risk of lower academic
achievement in middle childhood for children who face economic hardships during childhood. It
will be examined whether learning-related social skills in middle childhood moderate the links
between middle childhood family income and academic achievement. Likewise, interactions
between middle childhood learning-related social skills and family income in early childhood in

predicting trajectories of academic achievement will also be analyzed.
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2.5.2 Child Gender and Academic Achievement

In the previous decades, boys were found to perform better than girls on mathematics abilities,
while girls demonstrated an edge over boys in reading and vocabulary skills (Chatterji, 2006;
Hedges & Nowell, 1995; Hyde, Fennema, & Lamon, 1990). However, in the recent years, gender
differences in academic achievement have been narrowing, especially in math (Herbert & Stipek,
2005).

Traditionally, gender differences in literacy (Herbert & Stipek, 2005) and reading skills
(Chatterji, 2006) were consistently reported, with girls’ outperforming boys. In contrast, other
recent studies have found negligible differences between boys and girls on verbal skills
(Entwisle, Alexander, & Olson, 2007; Hyde & Linn; 1988). Entwisle, Alexander, and Olson
(2007) did not find significant differences in boys’ and girls’ reading scores in first grade. They
reported that girls and boys scored roughly equally at first grade. Girls scored almost 18 points
higher than boys at the end of elementary school but their findings were qualified by the fact that
this gender difference in reading was obvious only among children receiving subsidies.
However, The National Center for Education Statistics’ reading report indicates that significant
gender differences remain. Girls on average scored seven points higher than boys on both
reading for literacy experience and reading for information (US Department of Education,
2007a). In eighth grade, girls scored significantly higher on all three subtests. Compared to boys,
girls scored 11 points higher in reading for literary experience, 8 points higher in reading for
information, and 13 points higher in reading to perform a task.

Traditionally, gender differences on math performance were reported (Hedges & Nowell,
1995). However, based on more recent studies, girls’ performance in math domain is evidenced

to be parallel to boys (Herbert & Stipek, 2005; US Department of Education, 2007b). The 2007
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report from the National Center for Educational Statistics (US Department of Education, 2007b)
also demonstrates that girls’ and boys’ performance on various math subtests varied by content
area. In 4™ grade girls scored higher than boys in geometry whereas boys scored higher in all
other content areas. In 8" grade, boys scored two-points higher in algebra, measurement, and
number properties and operations. Girls performed better on probability and data analysis but the
two did not differ on geometry. It should be noted that, despite the lead, boys scored only two-

points higher than the girls in both 4" ** 8™

grades.

From the existing studies it may be concluded that patterns of gender differences in
academic achievement may favor girls’ superior performance in reading. However, gender
differences in math do not conclusively support boys’ superior performance. Performance on
math has been shown to depend upon the content area tested, with girls outperforming boys on
some subtests and boys’ performing better on others but not significantly better. It appears that
gender differences in math performance are disappearing, with girls performing equally well, if
not better than boys.

In the recent years the academic performance of boys’ has raised some concerns (Epstein
et al., 1998). Not only are girls observed to outperform boys in general, a difference in attitudes
toward school work and has also been noticed (Warrington et al. 2000). Entwisle, Alexander, and
Olson (2007) report that not only academic performance but also non-cognitive factors such as
conduct in the classroom influence teacher’s evaluation of students. Entwisle and colleagues
(2007) found that boys, especially from impoverished backgrounds, received lower conduct
scores in the classroom. Gender differences are noted on socio-emotional skills. Compared to

girls, boys are more likely to display behavior problems in childhood (Cole, Teti, & Zahn-

Waxler, 2003; Ensminger & Slusarcick, 1992; Garmezy & Rutter, 1983; Masten et al., 1987;
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NICHD ECCRN, 2004), more likely to be diagnosed with attention difficulties than girls
(Wilson, 2003), and display less self-regulation (Raffaelli, Crockett, & Shen, 2005). Li-Grining
and colleagues (2007) found that having better learning-related social skills was especially
protective for boys, with steeper reading trajectories evident for boys with high levels of
Learning-related social skills than girls. Although the LRSS effects were not as strong for girls,
having better learning-related social skills was associated with an advantage for girls’ trajectories
of math achievement.

This study will examine whether having higher levels self-regulation and lower levels of
attention and behavior problems will be associated with higher average levels and with greater

gains in reading, math, and vocabulary scores for boys than girls.

26 PRESENT STUDY

Considering the dearth of studies investigating the concurrent links between learning-related
social skills and achievement in middle childhood, the present study will aim to fill this gap in
literature. Using the data from the National Institute of Child and Human Development Study of
Early Child Care and Youth Development, this study will examine whether learning-related
social skills in middle childhood are associated with trajectories of math, reading, and
vocabulary skills from first through fifth grade after controlling for learning-related social skills
in early childhood and child and family demographic and cognitive factors.

Several extensions over previous studies will also be attempted. First, in addition to
examining between-children differences in learning-related social skills and their links with

trajectories of math, reading, and vocabulary, within-child changes in learning-related social
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skills and associated changes in achievement will also be tested. Second, rather than examining
academic achievement at a single time point this study will model trajectories of achievement
throughout elementary school. Third, data dependence due to nesting of students within
classrooms will be taken into account. Finally, learning-related social skills as a moderator of the
links between family income and academic achievement and between gender and achievement

will be investigated.

2.6.1 Research Question 1

The first question will examine whether learning-related social skills in middle childhood are
associated with trajectories of academic achievement across middle childhood. Two aspects of
this question will be analyzed: between-children differences and within-child changes in teacher-
reported attention problems, self-regulation, and behavior problems and their links with
trajectories of math, reading, and vocabulary from first through fifth grades.

Links between middle childhood indices of learning-related social skills and trajectories
of achievement will be examined after controlling for early learning-related social skills.
Controlling for early learning-related social skills will test for the unique associations between
middle childhood learning-related social skills and academic trajectories. However, taking into
account early skills will also give us insight into whether they are linked with achievement over a
short term or do they continue to be linked with achievement throughout elementary school.
Early learning-related social skills may be associated with later achievement for several reasons.
Early skills may “set the stage” for later achievement via continuity in social skills into middle
childhood, or by early positive associations with achievement making way for continued success

(Entwisle, Alexander, & Olson, 2005; McClelland & Morrison, 2003). Children with higher
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levels of behavior problems are less likely to perform well academically for a multitude of
reasons such as teacher’s negative perceptions or experiencing difficulty working well in groups
(Ladd, Birch & Buhs, 1999; Pianta, Steinberg, & Rollins, 1995).

Additionally, early childhood demographic and family factors, and maternal and child
early cognitive ability, factors such as child sex, race, age in first grade, birth-weight and health,
maternal age, education, marital status, hours of employment, family economic status, number of
children at home, children’s cognitive skills, and mothers’ verbal abilities will be controlled for
in the analyses. Alexander, Entwisle, and Horsey (1997) reported that background characteristics
such as lower family socioeconomic status, low maternal age, having a single parent, having
several siblings, disruptions in family, residential transitions and related school transitions, and
being male pose a greater risk of school dropout. Therefore, taking demographic, child, and
family factors will help us understand the links between learning-related social skills and
academic achievement without the possible confounds that are likely to be presented by
environmental and individual factors.

Between-children differences as well as within-child differences in learning-related social
skills and their links with trajectories of achievement from first through fifth grade will be

examined.

2.6.2 Research Question 2

The second question aims to determine whether better ability to sustain and focus attention and
regulate behavior may be likely to diminish the risk of poorer academic achievement posed by

facing economic hardships. This question will also examine whether having higher levels of self-
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regulation abilities and lower levels of attention and behavior problems will be associated with a
diminished risk of poorer academic achievement for boys.

In the first set of analyses, interactions between middle childhood indices of learning-
related social skills and family income will be conducted to examine whether children displaying
higher levels of self-regulation and lower levels of attention and behavior problems perform
better on reading, math, and vocabulary despite facing poverty in middle childhood (or early
childhood) compared to children displaying lower level of self-regulation and higher levels of
attention and behavior problems.

Multi-group analysis by gender will be conducted separately to investigate between-
children differences as well as within-child changes in learning-related social skills and their

links with trajectories of achievement from first through fifth grade.

2.7 HYPOTHESES

The following predictions were made about the links between learning-related social skills and
trajectories of achievement in middle childhood and about the moderating role of learning-
related social skills for the associations between family income, gender, and academic
achievement.

Hypothesis 1: With respect to between-children differences in learning-related social
skills during middle childhood and trajectories of achievement from first through fifth grade, it is
expected that measures of self-regulation, attention, and behavior problems in middle childhood
will be associated with trajectories of reading, math, and vocabulary skills from first through

fifth grade.
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Specifically, higher levels of self-regulation and lower levels of attention problems and
behavior problems will be associated with higher intercept and growth in all three academic
trajectories. In addition, all associations will be significant even after controlling for early
childhood self-regulation, attention, and behavior problems and over and above child and family
demographic and cognitive factors.

Hypothesis 2: With respect to within-child changes in learning-related social skills during
middle childhood and academic achievement from first through fifth grade, it is expected that
changes in self-regulation, attention, and behavior problems during middle childhood will be
associated with corresponding changes in reading, math, and vocabulary scores from first
through fifth grade.

Increases in self-regulation or positive changes in scores during middle childhood are
expected to be associated positive changes in reading, math, and vocabulary scores. On the other
hand, increases in attention or behavior problem scores during middle childhood will be
associated with decreases in reading, math, and vocabulary scores.

Hypothesis 3: With respect to learning-related social skills in middle childhood as a
moderator of the links between family income and trajectories of academic achievement, it is
expected that children who experience economic hardships during middle childhood will have
higher intercept and slopes for reading, math, and vocabulary skills if they also exhibit higher
levels of self-regulation, and lower levels of attention and behavior problems compared to
children who experienced economic hardships during middle childhood and exhibit lower levels
of self-regulation, and higher levels of attention and behavior problems. Similar patterns of

achievement are expected for children who experienced economic hardships in early childhood.
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Hypothesis 4: With respect to learning-related social skills in middle childhood as a
moderator of the links between gender and trajectories of academic achievement, it is expected
that the coefficient linking average attention problems, average behavior problems, and average
self-regulation to the intercepts of reading, vocabulary, and math will be significantly higher for
boys than for girls. This would indicate that lower levels of attention problems and behavior
problems will be associated with significantly higher average reading, vocabulary, and math
scores for boys than for girls. Conversely, higher levels of self-regulation will be associated with
significantly higher average reading, vocabulary, and math scores for boys than for girls.

Similarly, improvements in attention problems, self-regulation, and behavior problems
will be associated with greater improvements in reading, vocabulary, and math scores for boys

than for girls.
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3.0 METHOD

3.1 PARTICIPANTS

The analyses for this study are based on data from an on-going, multi-site study, the NICHD
Study of Early Child Care and Youth Development. Children participating in this study were
born between 1990 and 1991 in hospitals at 10 data collection sites across the U.S.: Little Rock,
AR; Irvine, CA; Lawrence, KS; Boston, MA; Philadelphia, PA; Pittsburgh, PA; Charlottesville,
VA; Morganton, NC; Seattle, WA; and Madison, WI. These children and their families were
followed from birth through fifth grade.

Families were recruited during hospital visits to mothers shortly after their child’s birth.
During selected 24-hour sampling intervals, 8,986 women giving birth were screened for
eligibility and willingness to be contacted again. Of these women 5,416 (60%) agreed to be
called in 2 weeks and met the following eligibility criteria: the mother was over 18 years of age
and could speak English; the family did not plan to move within the next three years; the child
was a singleton, was not hospitalized for more than 7 days, and did not have obvious disabilities;
the mother did not have a known substance abuse problem. A total of 1,364 mothers, who
completed a home interview when their infant was 1 month old, became the study participants.

The recruited sample was diverse, including 24% ethnic minority children, 11% mothers with
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less than a high school education, and 14% single mothers. More details on sample recruitment
and methods can be found at the study website (http://secc.rti.org/).

Of the original 1,364 participants, 1123 mothers and their children were included in the
current study. These 1123 children were included because they have valid academic
achievement data for each of the outcomes (math, reading, and vocabulary) for at least one out of

the three assessments at 1, 3", and 5™ grade.

3.2 OVERVIEW OF DATA COLLECTION

Data were initially collected when the children were 1 month old and again at 6, 15, 24, 36, 54
months and at kindergarten, 1%, 3" and 5th grades. Home visits were conducted when the study
children were 1 month old. During this visit, demographic information including child gender,
race/ethnicity, health, birth weight, number of children at home, maternal age and education
level, mother’s marital status, maternal employment, and the family income was collected.
Demographic data on the family were updated during phone calls and face-to-face contacts with
mothers at regular intervals. Information on children’s characteristics such as attention, self-
regulation, and behavior problems were collected using maternal and teacher reports. Academic
achievement outcome measures at first, third, and fifth grades were obtained during the

laboratory visits at those time points.
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3.3 MEASURES

3.3.1 Maternal, Child and Family Characteristics

The following sections present information about the covariates and control variables used to
take into account distal and proximal factors of the child’s environment that may be linked with
predictors and outcomes in this study. Several factors encompassing child, family, and maternal
demographic characteristics were used to indicate early childhood demographics and were
controlled for in the analyses. Child cognitive and maternal verbal ability were also included as
control variables. Assessments of family income, child health, number of children in the family,
and maternal employment at first, third, and fifth grades were included as time-varying
covariates. Initially, all early childhood composite variables were computed only if 2/3 of the

data were available for a given case.

3.3.1.1 Demographic Variables

Several factors representing child, family, and maternal characteristics that are typically
associated with child outcomes were included in the analyses.
Child Gender

Child gender was coded as a categorical variable where 0 represents females and 1
represents males.
Child Race/Ethnicity

Based on the 1 month information, a categorical variable was created to represent
children who were Hispanic in origin, non-Hispanic white, non-Hispanic Black, and non-

Hispanic other (e.g., Asian or Pacific Islander, American Indian, Eskimo, or Aleut). This variable
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was further dummy coded with the “non-Hispanic White” combined with “Other” group as the
omitted variable. The current analysis sample comprises of approximately 80% White children,
10% African-American, and 6% Hispanic.
Child Health

Information about children’s birth weight at 1 month was dummy coded to distinguish
between children of normal and low birth weights. Birthweight less than 2500 grams were coded
as 1 and birthweight greater than or equal to 2500 grams was coded as 0. Only 2.4% of the
children were identified as low birth weight.

Mothers also rated children’s health at 1, 6, 15, 24, 36, and 54 months on a 4-point Likert
scale ranging from 1 (poor health) to 4 (excellent health). An average child health rating from 1
through 54 months was computed only if 4 out of 6 assessments of the child heath ratings were
available. Maternal ratings of children’s health at first, third, and fifth grade assessments were
used as time-varying indicators of child health during middle childhood.
Child Age

In the present study, child’s age in months was used from the first grade achievement
assessment. The mean age at first grade is approximately 83.7 months.
Maternal Age and Education at One Month

Among the maternal characteristics, information about maternal age and education is
available from maternal reports during the assessment of family demographic information when
the target children were one-month old.

Mother’s ranged in age from 18 to 46 years with mean age approximately 28.4 years.
Roughly 19% of the mothers were 22 years-old or below and 2% of the mothers were 40 or

older.
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Maternal education ranges from 7 to 21 years with mean at 14.4 years. Approximately
20% of the mothers completed high school degree, 8.6 % of mothers competed 11 years of
school or less, about 16% of the mothers had 4 years of college education, and 16% of the
mothers had up to 21 years of post-graduate education.
Maternal Marital Status

Maternal marital status was coded as the number of marital transitions experienced by
mothers during the first 54 months of the child’s life. Marital status information (married, single,
partnered, divorced, separated, widowed, and other) was collected fairly regularly from birth
through 54 months. During the first 15 months of the child’s life, mothers’ marital status
information was collected every three months and roughly once a year after that. Marital
transition information was available at 1, 3, 6, 9, 12, 15, 24, 36, and 54 months. The number of
marital transitions included a count of both marital formations and dissolutions between
timepoints. In this sample, approximately 10% of the mothers experienced two or more marital
transitions during the first 54 months of the children’s lives. Maternal ratings of marital status at
first, third, and fifth grade assessments were used as time-varying indicators of marital status
during middle childhood.
Maternal Employment Hours

The number of hours per week of maternal employment was reported at 1, 6, 15, 24, 36,
and 54 months. An average was computed if employment information was available at 4 out of 6
time points. Approximately 53% of mothers worked 20 hours or less per week during the first 54
months of the target child’s life and roughly 4% of the mothers worked 40 hours or more per
week.

Number of Children in the Household
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Mothers reported on the number of children at home available at 1, 6, 15, 24, 36, and 54
months. The average number of children in the household variable was computed only if data
were available at 4 out of 6 time points. Approximately 18% of the families had 3 or more
children living in the household during the first 54 months of the target child’s life. Maternal
reports of number of children in the household at first, third, and fifth grade assessments were
used as time-varying indicators of number of children in the household during middle childhood.
Number of Residential Transitions Experienced by the Target Child

Number of residential transitions experienced by the target child was determined based
on the census information available in the National Institute of Child Health and Human
Development Study of Early Child Care and Youth Development. The census information lists
each address the target child has resided in since birth. Number of residential transitions was
computed by counting the number of residences lived in during the first 54 months of life and
subtracting 1.

Family Income-to-Needs Ratio

Information on family income-to-needs ratio is available from birth through 5™ grade. In
the NICHD SECCYD, income-to-needs ratios for each family were computed by dividing the
total family income (mother's income + husband/partner's income if he lives at home, and any
other income) by the appropriate poverty threshold determined by the year income is earned, the
total number of members in the household, and the number of full-time children living in the
home.

In the present study, income-to-needs ratios were averaged from 6 through 54-months to
reflect a cumulative index of early childhood family income. An average was computed only if

income-to-needs were available at 3 out of 5 assessments. Based on the average income-to-needs
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ratios from 6-54 months, families below 200% of the federal poverty level were considered poor
and families at or above 200% of the poverty level were considered non-poor.

To index cumulative family income during middle childhood, income-to-needs ratios
obtained at the first, third, and fifth grade assessments were averaged. Similar to the categorical
indicator if early childhood family income, this average was converted into poor and non-poor
categories based on 200% of poverty level. However, the individual income-to-needs ratios at
first, third, and fifth grade assessments were used as time-varying indicators of family income

during middle childhood.

3.3.1.2 Maternal Verbal Ability and Child Cognitive Ability

The Bayley Scales of Infant Development (Mental Development Index) was used as an
index of children’s early cognitive ability and the Peabody Picture Vocabulary scores was used
as an index of maternal verbal ability.

The Bayley MDI (Bayley, 1969) is a widely used measure of child’s developmental status
in the first two years of life assessing memory, learning, problem-solving, early verbal
communications, sensory-perceptual acuity, and the ability to form generalizations and
classification. The Split-half reliability coefficients are above 0.80 for all ages in the
standardization sample. The original version of the test was administered to target children in the
laboratory at 15 months and the revised version was administered at 24 months. The revised
version of the Bayley test extends the age of testing. At 24 months a small subset of the children
(n = 126) were administered the standardized version of the revised Bayley Scale. The average of
the Bayley (MDI) scores at 15 and 24 months was used as an indicator of target child’s early
mental development. In this sample the mean of average Bayley score ranged from 54.2 to 140.5

points with the mean at 100.7 points.
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Mothers’ scores on the Peabody Picture Vocabulary Test were used as an indicator of
maternal verbal ability. Mothers of target children were administered the Peabody Picture
Vocabulary Test — Revised (PPVT-R Form M; Dunn & Dunn, 1981) when the children were
three years old. The PPVT-R, similar to the original edition, is a norm-referenced test of
receptive vocabulary. The PPVT-R was designed for persons between the ages of 2 1/2 through
40 years. It is individually administered to those who not only understand English but also can
see and hear reasonably well. The test, available in two parallel forms L and M, contains 175 test
items which are administered after providing the five training items. The test items are organized
in increasing order of difficulty and are presented orally to the subject. The mother’s task was to
select the picture that depicts the test word from among four black and white figures that are
considered to illustrate the word. Higher scores on this test reflect better picture vocabulary. The
internal consistency of the PPVT — R is high with split-half correlation coefficients ranging from

0.80 to 0.83 for form L.

3.3.2 Learning-Related Social Skills in Early Childhood

In this study, children’s learning-related social skills are comprised of attention problems, self-
regulation, and behavior problems. These three learning-related social skills were not aggregated
for both conceptual and statistical reasons. Aggregation of predictors does not allow for testing
their individual links with outcomes. However if variables are highly correlated with each other
they could be formed into a composite as individually they would not provide much additional
information than their composite. In this dataset, correlations among middle childhood indices of
learning-related social skills range from 0.45 to 0.64 in magnitude and the correlations among

early childhood indices of learning-related social skills range from 0.50 to 0.53 in magnitude.
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Since all correlations are moderate it is indicative of only a moderate degree of overlap among
attention-problems, self-regulation, and behavior problems. Given that the components do not
correlate very highly they were not aggregated in order to maintain their differential links with

achievement.

3.3.2.1 Early Attention Problems

Early Attention Problems were computed by averaging standardized scores of maternal-
report of attention focusing from the Child Behavior Questionnaire (CBQ; Rothbart, Ahadi,
Hershey, and Fisher, 1994) and maternal-reports of attention problems on the Child Behavior
Checklist. Both measures were administered at 54 months.

Attention focusing was assessed using the Child Behavior Questionnaire (CBQ; Rothbart,
Ahadi, Hershey, and Fisher, 1994). The CBQ is a parent-report of children’s temperament. This
measure was developed for children ages 3-8 and it includes 196 items and 15 scales. An adapted
version of this measure was administered to mothers at 54 months. The mother version included
only 80 items and 8 scales from the original version. On a 7-point Likert scale mothers rated how
applicable each item was to their child. Attention focusing score comprises of average maternal
ratings on eight items. The attention focusing subscale assesses concentration, distractibility, and
degree of involvement in activities. Scores range from 1.25 to 6.88. Higher scores indicate
increased ability to maintain focus on the task at hand. Internal consistency as reflected by
Chronbach’s alpha (o = 0.74) is moderate.

Attention Problems were measured using the Child Behavior Checklist. Maternal reports
of children’s attention problems using the CBCL- 4/18 (Achenbach, Edelbrock, & Howell, 1987)
were obtained when the children were 54 months old. The CBCL is widely used for assessing

children’s functioning in various domains including Externalizing Problems, Internalizing
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Problems, Somatic Complaints, Aggression, and Attention Problems. In the current report, Total
Raw Scores of the Attention Problems subscale were used. On 3-point scales mothers rated how
characteristic each behavior was of the child over the past 2 months (not true, sometimes true,
and very true). The behaviors that characterize attention problems in this subscale include lack of
concentration, impulsivity, nervousness, physical agitation, and quality of school work. The
range of possible scores is 0 to 22. Higher scores indicate higher attention problems. Child
Behavior Checklist has high validity and reliability. Internal consistency of the CBCL ranges
from 0.78 to 0.97.

For each child, an average of the two assessments was computed. Since both indicators of
early attention problems are in different units of measurement, they were converted to z-scores
prior to computing their average. Prior to converting the two variables into z-scores and
computing their average, maternal reports of attention focusing from the CBQ were multiplied
by (-1) to reverse the scores. Higher scores on maternal reports of attention focusing indicate
better attentional ability, whereas higher scores on maternal reports of behavior attentional

problems indicate difficulty concentrating and staying on task.

3.3.2.2 Early Self-Regulation

Early Self-Regulation was computed by averaging maternal reports of inhibitory control
assessed using the Child Behavior Questionnaire and maternal report of self-control assessed
using the Social Skills Rating System.

Inhibitory control was assessed using the Child behavior Questionnaire (CBQ; Rothbart,
Ahadi, Hershey, and Fisher, 1994) at 54 months. The CBQ is a parent report of children’s
temperament. This measure which was developed for children ages 3-8 includes 196 items and

15 scales. An adapted version of this measure was administered to mothers at 54 months. The
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mother version included only 80 items and 8 scales from the original version. On a 7-point Likert
scale mothers rated whether each item was applicable to their child or not. Ten items comprise
Inhibitory Control score. Scores range from 2.0 to 6.7. Higher scores indicate increased capacity
to plan and to suppress inappropriate responses in novel or uncertain situations or when guided.
The internal consistency of this scale as reflected by Cronbach’s alpha is moderate (o = 0.75).

Self-control was assessed at 54 months using the mother version of the Social Skills
Rating System (SSRS; Gresham & Elliot, 1991). The SSRS identifies two broad dimensions of
functioning for children aged 3-4: social skills and problems behaviors. Social Skills is further
grouped in to four subscales: Assertion, Cooperation, Responsibility, and Self-Control. These
four subscales of the Social Skills dimension tap into behaviors such as sharing, helping,
controlling one’s temper, and initiating relation ships. Of the thirty items measuring social skills,
ten items assess children’s ability to demonstrate self-control as perceived by their teachers. For
each item, mothers rate the frequency of behaviors on a Likert scale (never, sometimes, and very
often). The Self-Control subscale assesses the ability to follow instructions, following rules,
handling disagreements, and controlling temper. The possible range of score is from 1-20. The
internal consistency of this scale is moderate (Chronbach’s a = 0.79).

Both indicators of self-regulation were converted to z-scores prior to averaging them.
Higher average scores indicate greater self-regulatory ability such as better ability to follow rules

and instructions and the ability to suppress inappropriate responses by controlling anger.

3.3.2.3 Early Behavior Problems
Early Behavior Problems was computed by averaging maternal reports of children’s
externalizing problems using the Child Behavior Checklist at 54 months and maternal ratings of

behavior problems using the Social Skills Rating System at 54 months.
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As noted earlier, the CBCL (4/18) is a widely used instrument containing 118 items used
to assess behavior problems in children ages 4 to 18 (Achenbach, 1991). In the current report,
the Externalizing Scale was used. Items assessing aggressive and destructive behavior make up
the externalizing scale. On a 3-point scale mothers rated how characteristic each behavior was of
her child over the past 2 months on 3-point scales (0 = “not true”, 1 = “sometimes true”, 2 =
“very true”). The Externalizing Scale assesses disobedient behavior at home and school, lying,
stealing, cheating, destroying one’s own and others property, physically attacks others, and
getting into physical fights with others. The Child Behavior Checklist has high validity and
reliability. Internal consistency of the CBCL ranges from moderate to high (Chronbach’s a =
0.78 to 0.97).

Mothers completed the SSRS (Gresham & Elliot, 1991) at 54-months. The SSRS is a 49-
item inventory used to assess children’s behavior across two dimensions: social skills and
behavior problems. The Problem Behaviors Total Raw Score, which is the sum of Externalizing
and Internalizing subscales, was used as another indicator of behavior problems. Maternal
reports of the frequency of behavior on items 40 to 49 (never, sometimes, and very often) were
used to create the Problem Behavior Subscales. The higher scores indicate a stronger tendency to
demonstrate both external and internal problem behaviors as perceived by the child’s mother or
alternate primary caregiver. The Problem Behavior Subscale assesses physical agitation,
disruptive behavior, temper tantrums, disagreements with others, likeability, and perceptions of
loneliness. Possible scored range from 0-20. The internal consistency of this scale is not amply
high (Cronbach’s a = 0.69).

Both indicators of behavior problems were converted to z-scores prior to averaging them.

Higher average scores indicate problematic behaviors.
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3.3.3 Learning-Related Social Skills in Middle Childhood

3331 Attention Problems in Middle Childhood

Teachers’ ratings of children’s attention problems were used to index attention problems
in middle childhood. At first, third, and fifth grade assessments teachers’ ratings of several
dimensions of children’s attention problems were obtained using the Teacher-Report Form (TRF
4/18; Achenbach, 1991). The TRF consists of eight syndrome scales: Withdrawn, Somatic
Complaints, Anxious/Depressed, Social problems, Thought Problems, Attention Problems,
Delinquent Behavior, and Aggressive Behavior. These eight scales are based on teacher-reports
on items encompassing a broad range of emotional and behavioral problems. At fifth grade the
TRF includes 123 items but only 120 items at first and third grades. Each item asked the teacher
to respond based on her impressions of how well the item describes the child currently or within
the last two months. The responses were obtained on a three-point scale that was coded as not
true, somewhat or sometimes true, and very true or often true.

The Attention Problem scale of the TRF was used to index attention problems as a
component of Learning-related social skills in middle childhood. Twenty items from the TRF
4/18 characterize the Attention Problems subscale. This subscale assesses difficulty with
concentrating or paying attention for long durations, distractibility and inattentiveness,
restlessness and hyperactivity, difficulty following directions, and the inability to complete
school work and other assigned tasks. The range of possible T scores is 50 to 100. Higher scores
indicate higher attention problems. The items underlying this subscale have high internal
reliability (Cronbach’s a = 0.94 at third and fifth grades).

In order to test for between-children differences in middle childhood attention problems

and its association with trajectories of academic achievement the scores at the first, third and
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fifth grade assessments were averaged. To examine within-child effects, these three scores were

used as time-varying indicators of attention problems in middle childhood.

3.3.3.2 Self-Regulation in Middle Childhood

Teacher ratings of self- control (raw score) on the Social Skills Rating System at first,
third, and fifth grades (SSRS; Gresham & Elliot, 1991) were used to index self-regulation in
middle childhood. The teacher version of the SSRS measures three broad dimensions of
children’s functioning during elementary school which includes social skills, problems
behaviors, and academic competence.

The Social Skills scale comprises of three subscales: Assertion, Cooperation, and Self-
Control. Together these three subscales assess deficits in social behaviors by tapping into sharing
and helping behaviors, initiating relationships, and controlling one’s temper. Of the thirty items
measuring social skills, ten items assess children’s ability to demonstrate self-control as
perceived by their teachers, such as the ability to respond appropriately to peer-pressure, the
ability to maintain an even temper during conflicts with peers, the ability to receive negative
feedback or criticism, and the ability to cooperate with others.

Teachers rate the frequency of behaviors demonstrating social competence and adaptive
functioning on a three-point Likert scale (never, sometimes, and very often). The possible range
of score is from 1-20. Higher scores indicate better self-control. The internal consistency of this
scale is high at all three grades (Cronbach’s o = 0.87 at first grades and 0.89 at third and fifth
grades).

In order to test for between-children differences in middle childhood self-regulation and

its association with trajectories of academic achievement, the scores at the first, third, and fifth
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grade assessments were averaged. To examine within-child effects these three scores used as

time-varying indicators of self-regulation in middle childhood.

3.3.33 Behavior Problems in Middle Childhood

Ratings of behavior problems (T scores) using the Teacher Report Form (CBCL 4/18,
Achenbach, 1991) were used to index behavior problems in middle childhood. Teachers’ ratings
of several dimensions of children’s behavior were obtained when the children were in first, third,
and fifth grades. The Teacher Report Form is described in detail above. Of the eight syndrome
scales mentioned above the Externalizing Behavior scale was used as an indicator of behavior
problems in middle childhood.

The Externalizing Behavior scale is a composite of Delinquent Behavior and Aggressive
Behavior Syndrome Scales. The Externalizing behavior scale assesses defiance, disobedience,
disruptive behavior, bullying behavior, unpredictability in behavior, and use of obscene language
among other problem behaviors. The range of possible scores is 39-100. Higher scores indicate a
higher tendency to display delinquent and aggressive behaviors. The internal consistency of the
items is very high (Cronbach’s a = 0.95at third and fifth grades).

In order to test for between-children differences in middle childhood behavior problems
and its association with trajectories of academic achievement the scores at the first, third and
fifth grade assessments were averaged. To examine within-child effects, these three scores were

used as time-varying indicators of behavior problems in middle childhood.
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3.3.4 Children’s Academic Achievement

In the NICHD SECCYD children’s cognitive and achievement skills were assessed using the
Woodcock-Johnson Psycho-Educational Battery Revised edition (Woodcock & Johnson, 1989,
1990). Children’s academic achievement at first, third, and fifth grades were indexed using the
Letter-Word Identification, Applied Problems, and Picture Vocabulary subscales. Specifically,
Letter-Word Identification reflected reading skills, Applied Problems reflected math skills, and
Picture Vocabulary reflected vocabulary skills.

The Letter-Word identification subscale assesses children’s ability to match a pictorial
representation of a word with an actual picture of the object and their ability to identify
individual letters and words. Higher scores on this subscale indicate greater skills in these two
domains as the successive items become more and more difficult. The Applied Problems
subscale measures children’s ability to analyze and solve mathematical problems using simple
mathematical calculations. The Picture Vocabulary subscale is a measure of verbal
comprehension. This test measures children’s ability to recognize or to name familiar and
unfamiliar objects shown in pictures.

In each subscale the items are presented in ascending order of difficulty. In order to
capture a child’s operative range, basal and ceiling levels of performance on each subscale are
established. A basal level is achieved when a child has a 100% chance of answering correctly
below those set of questions and a ceiling level is achieved when the child has a 0% chance of
answering questions of that level of difficulty or higher. Points for all items below the basal level
are included in the scoring of the subscale. All items are scored by designating either a 1 or a 0

for correct and incorrect responses, respectively.
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Raw scores are converted to W scores. The W scores which have equal interval units are
a special transformation of the Rasch ability scale. The W score is centered at 500 to
approximate the performance of students beginning fifth grade.

In this study, children were included in the analyses if they provided data on at least one
of the three assessments for each subscale. Based on this criterion the size of the analytic sample
equals 1123. Approximately 93% of the cases have two or more data available for each of the

three academic achievement outcomes.

3.4  ANALYTIC DECISIONS AND STRATEGY

3.4.1 Non-Response and Attrition Analysis

Non-response and attrition analyses were conducted to verify whether there exist any systematic
differences between families who continued to participate in the NICHD Study of Early Child
Care and Youth Development and those who opted to drop out of the study or simply did not
participate during different assessment despite remaining in the study.

As mentioned earlier, the NICHD SECCYD collected information on 1364 children and
families. For the 2-level HLM models, a total of 886 cases have complete data on all the level 2
variables. The level 2 variables include average middle childhood attention, self-regulation, and
behavior problems composites, early childhood averages for attention, self-regulation, and
behavior problems, all early childhood demographic variables, and mother verbal ability and

child mental development index.
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When non-response and attrition analyses were conducted, 886 cases that have complete
information available were compared to two groups: (1) cases who were part of the study at fifth
grade data collection but did not provide information on all measures (non-responders; n = 205),
and (2) cases who did not participate in any aspect of the fifth grade data collection procedure
and are not part of the analytic sample (attrition sample; n = 273).

The analysis sample of 886 cases were compared with the non-responders (n=205) and
the attrition group (n = 273). The groups did not differ on the child sex such that all three groups
have similar distributions of males and females (%, 1123 = 1.9, p > 0.05). The three groups also
did not differ on birth weight of target children (x >, 1123 = 0.29, p > 0.05) such that each group
had about only 2-2.6% of children of low birth-weight. However, the non-responders and the
attrition group did differ significantly from the analysis sample on several other demographic
and family characteristics. There are significant race/ethnic differences in the three groups (x .
1123 = 39.67, p < 0.05***). As noted earlier, the current analysis sample comprises of
approximately 80% Whites, 10% African-Americans, and 6% Hispanics. The non-response
group comprises of only 62% Whites but 18% African-Americans and 8.5% Hispanic children.
The attrition group consists of 78% White children, 8% African-American and 3% Hispanics.

Mothers of children who were part of the analysis were significantly older than the non-
responders and the attrition group (F2, 1120 = 14.25, p < 0.05***). Mothers of the participating
families were almost 28.9 years old at target child’s birth compared to the non-responders who
were 26.8 years old and the attrition group who were 26.3 years old. Non-responders and the
attrition group were not significantly different from each other on maternal age. There were
statistically significant differences on maternal education when target children were one-month

old (F2, 1120 = 5.75, p < 0.05***). Mother’s of children who were part of the analysis had 14.5
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years of education compared to non-responder’s 13.9 years and attrition group 14.11 years of
education. Mothers significantly differed on the vocabulary scores (F 5, 1036 = 10.52, p <
0.05***). On the PPVT-R assessed at 36-months, mothers of children on the analytic sample
scored 100.7 points compared to the 93.3 points scored by the mothers in the non-responder
group and 96.0 points scored by the mothers in the attrition group.

There were statistically significant differences on the proportion of children from each
group who lived below 200% of poverty level during early childhood ((Xzz, 116 = 234, p <
0.05***). In the analysis sample approximately 26% of the children were under 200% below
poverty level during early childhood compared to 43% of non-responders and 26% of the
attrition group. Similarly, there were statistically significant differences on the proportion of
children from each group who lived below 200% of poverty level during middle childhood ((y .
1106 = 30.6, p < 0.05***). 21% of children from the analytic sample, 38% from the non-
responders, and 46% from the attrition group lived below 200% of poverty level during middle
childhood.

The number of marital transitions experienced by the mothers during early childhood
were also significantly different ((leo, 1098 = 20.75, p < 0.05**). 9% of the analysis sample had 2
or more marital transitions during early childhood compared to 21% of the non-responders and
19% of the attrition group. The number of residential transitions experienced were also
significantly different (( 218, 1106 = 42.5, p > 0.05). 11% of the children in the analysis sample
and 11% in the attrition group had three or more residential transitions during early childhood
compared to 19% of non-responders.

In summary, it appears that the families who stayed in the study until fifth grade but did

not participate in all assessments fared the worst with regards to financial, educational, and
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personal resources. Compared to the other two groups the non-responding group has the highest
proportion of minority, especially African-Americans, a higher proportion of poor families, has
younger mothers and those with somewhat lower levels of education, and a greater proportion of
target children experiencing residential transitions. The attrition group doesn’t appear to be
significantly different than the analytic sample.

Attrition analysis was also conducted by subgroups of race/ethnicity. Appendix A

tabulates information about cases with and without complete data.

3.4.2 Missing Data Imputation

Since non-response and attrition are a concern in the NICHD SECCYD dataset, missing data
were imputed. As noted earlier, of the original 1,364 participants, 1123 mothers and their
children were included in the current study. These 1123 children were included because they
have valid academic achievement data for each of the outcomes (math, reading, and vocabulary)
for at least one out of the three assessments at 1, 3™, and 5™ grade. Of these 1123 cases only 886
cases have complete data. Therefore missing data were imputed up to 1123 cases. Of the 1123
cases, a comparison of cases that have complete data versus those who do not, reveals that the
two group differed statistically significantly on mother’s age and education at 1 month, and on
maternal verbal ability at 36 months. Specifically, participants with complete data had mothers
who were significantly older (t 112; = 5.317, p < 0.05***), were more educated (t 1121 =3.36,p <
0.05***), and had a higher verbal ability (t 1057 = 4.52, p < 0.05***) than those who did not. The
two groups did not differ on child gender (Xzz, 1123 = 1.43, p > 0.05), birthweight (ng, 1123 = 0.67,

p > 0.05), or cognitive ability as measured by the Bayley MDI ((t 2, 1086 = 0.65, p > 0.05).
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Prior to imputation of missing data descriptive analysis was conducted to check whether
there were systematic patterns of missing data by different subgroups of race/ethnicity. Appendix
A tabulates information about proportion of missing data on learning-related social skills,
achievement, and demographic variables by different racial/ethnic groups. One pattern that was
common across all groups revealed data missing on learning-related social skills and
achievement variables than the demographics. The pattern reveals that among all four groups
approximately 13% of the Hispanics and 21% of the Others had missing data on average early
childhood learning-related social skills compared to 6.5% of the Whites and approximately 10%
of the Blacks. Although all groups are missing data on average middle childhood learning-related
social skills, there is less variability in the proportion of cases with missing information. Roughly
8-9% Hispanics, Blacks, and Whites versus 12-14% of Others have missing data. However, on
the middle childhood learning-related social skill variables a greater proportion of Hispanics,
Whites, and Others are missing data on at third grade compared to the first and fifth grade
assessments. A greater proportion of Blacks are missing data on learning-related social skills at
fifth grade. On achievement outcomes a greater proportion of Hispanics and Whites are missing
data at fifth grade but a greater proportion of Blacks and Others are missing data at first grade
compared to third and fifth grades. Intragroup comparisons of cases within each race/ethnic
category based on cases that provided data versus that did not participate in the data collection
could not be conducted for two reasons. First, most families stayed in the study until fifth grade
rather than dropping out entirely, and, second, the number of cases within each race/ethnic
category that did not participate in the data collection but did not drop out either, is relatively
very small compared to the cases that did participate in the data collection (3 out of 68 Hispanic

families and 8 out of 132 Black families stayed in the study but provided only demographic
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information and do not have data on other relevant variables). It appears that some families
merely provided the demographic information and did not always participate in the collection of
other data.

After conducting descriptive analysis of data, missing data imputation by subgroups of
race/ethnicity was performed. Mean differences on predictors and demographics variables were
maintained even after data imputation among sub-groups of race/ethnicity. Listwise deletion or
imputing means were some traditional techniques for handling missing data. However, these
techniques have been criticized for producing biased estimates and leading to invalid conclusions
(Acock, 2005 Rubin, 1987; Widaman, 2006). Therefore, multiple imputations of missing values
were performed. The imputation procedure was conducted in STATA 9.0 (STATA Corp, 2005)
using the multivariate imputation by chained equations (ICE; Royston, 2004, 2005) method.
Appendix B presents the syntax created to impute missing data in STATA program. All
independent variables and demographic variables were imputed. Missing data on the dependent
variables were not imputed. It has been suggested that the values of dependent data should be
deleted if imputed (von Hippel, 2007). Early childhood independent variables were imputed at
the individual component level. Thereafter, the variables were converted into Z scores and
averaged. All composite demographic variables, except for marital transitions, were also
imputed at the item level. The composites were computed again with the imputed components.
The marital status variables were individually imputed in addition to the marital transition
composite. However, the imputed composite was retained in the analyses.

To avoid imposing the covariance structure of the majority group (2/3 of the sample
consists of subjects who are White) on the minority subjects (Hispanic and African-American

groups), data were imputed separately for subgroups of race/ethnicity. White and Other
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categories were combined when imputing their missing data. These two race/ethnic categories
were combined because the Other category is very small (n = 66) and consists primarily of
Asians whose academic performance is often similar to or higher than the Whites (US
Department of Education, 2007a & 2007b). Missing data for the Hispanic group and the African-
American group were individually imputed. After imputation, data for each subgroup were
merged to compile the final dataset for each of the 5 imputations. Appendix B provides the
syntax that was used in imputing missing data in STATA.

Prior to conducting data analyses, variables in all five imputed datasets were top-and
bottom-coded to exclude outliers and to reflect the ranges of variables in the original dataset.
Subsequently, data analyses were performed using the 5 imputed datasets. For each model tested,
the results of all 5 individual datasets were combined using the HLM 6.03 software (Raudenbush

& Bryk, 2002).

3.4.3 Data Dependence

In this study, assessments were nested within children and children were nested within
classrooms. Since academic achievement was assessed at three time-points assessments are
nested within students. Similarly, student level measures are not independent of each other. Due
to having the same teacher, peers, and the same curriculum some children have more similar
experiences than other children. Therefore, nesting within classrooms using teacher IDs was
considered when examining children’s academic achievement trajectories in 3 level HLM

models.
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In the NICHD SECCYD dataset, the nesting of students within classrooms (estimated
using teacher ID numbers) ranges 11-14% during first (14%), third (12%), and fifth (11%)

grades. The ICC values are as follows:

Table 1: Intra-class correlation (ICC) values for data dependence due to students nested within classrooms at

grades 1, 3,and 5

Teacher ID ICC values, (n)

Reading Math Vocabulary
Grade 1 0.49, (847) 0.51, (847) 0.20, (814)
Grade 3 0.07, (809) 0.13, (808) 0.33, (809)
Grade 5 0.06, (787) 0.14, (787) 0.17, (786)

Note: n represents cases which have teacher ID information as well as academic outcomes
available at each grade.

It was decided to use teacher ID information at first grade to take into account nesting of
students within classrooms due to two reasons: (1) as can be seen in table 1, a higher number of
teacher information was available at first grade as compared to the other two grades, and (2)
because the ICC values are higher at first grade compared to the other two grades (indicating
greater data dependence).

The appropriate strategy to take into account data dependence is to use the classroom
level information across all three time points. However, because teacher ID information is not

complete for all cases across the three assessments, teacher ID at grade 1 was used as classroom

68



level information at all three time points. Using a static measure of teacher id throughout
elementary school worked under the assumption that there is no change in nesting structure over
the years. The results of the two-level models that did not take data dependence into account and
of the three-level models where data dependence was estimated were essentially similar. Since
the results are similar, the findings presented in this paper are those based on the more
parsimonious two-level models. However, the results based on all analyses conducted with
unimputed and imputed data, with and without data dependence taken into account are tabulated
in Appendices C, D, and E. Therefore, the HLM model building strategy presented next only

describes the equations that were used for testing two-level models.

3.4.4 HLM Model Building Strategy

Growth trajectories of math, reading, and vocabulary were estimated using two-level
Hierarchical Linear Models (HLM, Raudenbush & Bryk, 2002). The models were estimated in
HLM 6.03 using Full-Maximum Likelihood (Raudenbush, Bryk, Cheong, Congdon, & du Toit,

2004).

3441 Unconditional (null) Model

As a first step in the HLM analyses, unconditional models estimating the shape of
trajectories of reading, math, and vocabulary were explored. Since outcomes are available at only
three time-points, linear growth trajectories were explored. Level 1 model was represented as
follows:
Yiik = Bojk + Prjitime + rijic (3.1
riik~ N (0, (52)
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The academic achievement of child i at time j was modeled as a function of the average
academic achievement across elementary school (Bojk) and an average rate of change that takes
place as a function of time (f ijx). For each assessment ‘time’ reflects child’s age in months and
was centered on average age (average of ages at grades 1, 3, and 5). Thus, time 1 became (age at
grade 1 assessment — average age), time 2 became (age at grade 3 assessment — average age), and
time 3 became (age at grade 5 — average age). By centering time, the average intercept reflects
average academic achievement of child i during elementary school rather than initial
achievement at first grade. In this case, the average intercept turns out to be set close to third
grade. The slope represents average rate of growth during elementary school.

At level 2, the regression coefficients on the intercept and the linear term were estimated
as random effects. The equations at level 2 were represented as follows:

Bojx = Pook T Uojk (3.2)

gk ~ N (0, T00 )

Bijk = Brok + uijk (3.3)
uijk ~ N (0, 1o (2))

In the unconditional models no predictors at level 2 have been specified for either the intercept B
or the slope B, thus allowing for proper specification of individual growth equations and for
evaluating baseline statistics for level 2 equations in the subsequent conditional models
(Raudenbush & Bryk, 2002). Bojk, the average academic achievement during elementary school is
comprised of PBook, true average achievement, and ugji, the variability in mean achievement. Byjy,
the average rate of change in achievement, is comprised of Pjok true average rate of change

during elementary school, and u;j, the variability associated with the rate of change.
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After testing for significant variability in the level 1 growth parameters, conditional
models were estimated to explain variability in trajectories of academic achievement from first
through fifth grade. A bottom-up approach of model building was adopted to include predictors

of the intercept and slopes in order to test for relevant research questions.

3.4.4.2 Conditional Models (Examination of Research Questions)

Research Question 1. Are learning-related social skills in middle childhood associated
with trajectories of academic achievement across middle childhood?

Two aspects of this question were examined. The first part tested whether between-
children differences on self-regulation, attention problems, and behavior problems during middle
childhood are associated with differential trajectories of achievement during elementary school.
The second part of this question examined whether within-child changes in self-regulation,
attention problems, and behavior problems during middle childhood are associated with
corresponding changes in academic achievement.

To test the links between inter-individual differences (between-child) on learning-related
social skills and trajectories of academic achievement, averages of teacher-reported self-
regulation, attention problems, and behavior problems at grades, 1, 3, and 5 were entered at level
2 in the HLM model. To test within-child changes in learning-related social skills and trajectories
of academic achievement, teacher-reports of attention problems, self-regulation, and at behavior
problems grade 1, grade 3, and grade 5 were added as time-varying predictors at level 1.

Several early childhood demographic and family characteristics (such as maternal age,
education, marital status, employment, child age at first grade, child gender, race/ethnicity,
residential mobility experienced by the target child, psychological distress experienced by the

mother, mother and child early cognitive and verbal ability, and number of children at home)
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were entered in the equations as level 2 predictors. Early childhood variables represent child,
family, and maternal information from birth through kindergarten. All predictors at level 2 were
grand mean centered. Enders and Tofighi (2007) demonstrate that when level 2 predictors are of
substantive interest and variables at level 1 are primarily used as covariates, grand mean
centering of the level 2 variables is optimal (Raudenbush & Bryk, 2002; Enders & Tofighi,
2007). Moreover they state that if both level | and level 2 variables are of interest, grand mean
and group mean centering produce equivalent parameter estimates hence either approach for
centering is appropriate.

In addition to the time-varying components of attention problems, self-regulation, and
behavior problems in middle childhood, maternal, child, and family characteristics such as
maternal marital status, child health, and number of children at home were also included as time-
varying characteristics at level 1. All time-varying covariate at level 1 were group mean
centered. Group mean centering of predictors at level 1 helps decrease the residual variance at
level 1. Also, the interpretation of the effect of predictors is at the person level which helps
decrease the confounding between between-group and within-group effects. When the level 1
predictors are group mean centered the intercept Po; becomes the unadjusted mean for group j and
the variance is the variance among the means of level-2 units (Raudenbush & Bryk, 2002).

The random intercepts and slopes model with level 1 and level 2 predictors are
represented below.

Level 1 equation:
Yiik= Bojk + Pijxtime + BojMCAttention + B3 uMCSReg + B4 BehProblems +

BsikMCChildHealth + BexMCNChildren + BruMCMarital + rjj

(3.6)
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rii~ N (0, 6°)

The coefficient for average intercept indicates that for average time the mean
achievement equals Box. The coefficient for slope, Pk, indicates the rate of change in
achievement as a function of increasing time. Since time was centered, the slope represents
average rate of change in achievement.

The coefficients Bojx — Pajx indicates whether change in teacher-reported LRSS skills
(attention problems, self-regulation, and behavior problems) in middle childhood are
significantly associated with change in the predicted outcome after controlling for all other
variables in the model.

Coefficients Bsi - B7 indicate whether change in child health, number of children at
home, and change in marital status during middle childhood, respectively, are significantly
associated with change in predicted outcome.

Level 2 equation representing intercepts as outcomes:
Boik = Book + PoikAverageAttention + PoakAverageSReg + BoscAverageBehProblems +

BoaxAverageAttention + BosgAverageSReg + PoskAverageBehProblems +

Bo7kChild + BoskFamily + ugjc (3.7)
uojk ~ N (0, Too (2))

Coefficients PBoix - Posk indicate whether inter-individual differences among children in
teacher-reported attention problems, self-regulation, and behavior problems during middle
childhood, respectively, are associated with the average achievement score after controlling for

all other variables in the model.
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Coefficients Posx - Posk indicate whether inter-individual differences among children in
mother-reported attention problems, self-regulation, and behavior problems during early
childhood, respectively, are associated with the average intercept of achievement outcomes.

Coefficient Bo7 indicates whether inter-individual differences in child demographic and
cognitive factors are associated with the average intercept of achievement outcomes. Coefficient
Bosk indicates whether inter-individual differences in family factors during early childhood is
associated with the average intercept of achievement outcomes.

Level 2 equation representing slopes as outcomes:
Bijk = Prok + PrikAverageATT + B1xAverageSREG + Bi3AverageBP +

BiakEarlyAttention + BiskEarlySReg + BckEarlyBehProblems + B;7Child +

BiskFamily + uyj (3.8)
g~ N (0, T ?)

Coefficients Pk - P13k indicate whether inter-individual differences among children in
teacher-reported attention problems, self-regulation, and behavior problems during middle
childhood are associated with the average rates of growth in achievement outcomes controlling
for all other variables in the model.

Coefficient Bk - Pisk indicates whether inter-individual differences among children in
mother-reported attention problems, self-regulation, and behavior problems during early
childhood, respectively, are associated with the average rates of growth in achievement
outcomes.

Coefficient B,7 indicates whether inter-individual differences in child demographic and

cognitive factors are associated with the average rates of growth in achievement outcomes.
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Coefficient sk indicates whether inter-individual differences in family factors during early
childhood is associated with the average rates of growth in achievement outcomes.

Research Question 2 This question examines whether learning-related social skills
moderate the links between family income and academic achievement and between gender and
academic achievement.

LRSS as a moderator of the links between family income and achievement

Interactions between family income in middle childhood and all three indices of learning-related
social skills in middle childhood were examined to investigate whether higher levels of self-
regulation and lower levels of attention problems and behavior problems in middle childhood
moderate the risk of poorer academic achievement due to low family income in middle
childhood. Similarly, interactions between family income in early childhood and all three indices
of leaning-social skills in middle childhood were examined.

Middle childhood LRSS X family income in middle childhood. The interaction terms were
entered at level 2 as predictors of average intercept and that of average slope. Level 2 equations
for testing the interaction between low family income in middle childhood and learning-related
social skills in middle childhood are presented below.

Level 2 equations representing intercepts as outcomes:

Boik = Pook + PoikAverageMCAttention + BooxAverageMCSReg +

BoskAverageMCBehProblems + BosECIncome + BosxMCIncome +

Bosk(AverageMCAttention X MCIncome) + Bo7(AverageMCSReg X MClncome) +

Bosk(AverageBehProblems X MCIncome) + BooxChild + BioFamily + ugji

(3.9)

2
Wik ~ N (0, To0 )
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Coefficients PBoek, Po7k, and Posk link average intercepts of achievement with the
interactions between family income in middle childhood and teacher-reports of attention
problems, self-regulation, and behavior problems, respectively. The middle childhood family
income variable is binary coded with 1 reflecting poor and 0 reflecting non-poor. Higher scores
on attention problems and behavior problems scales indicate greater attention and behavior
problems whereas higher scores on self-regulation indicate greater self-regulatory capability.
Therefore, we expect the interaction coefficient for the intercepts of reading, vocabulary, and
math skills to be negative for attention problems X income and for behavior problems X income.
We expect the coefficient to be positive for self-regulation X family income. Negative
coefficients will indicate negative associations between attention problems or behavior problems
and achievement outcomes and that the links are stronger for the poor category. In contrast,
positive coefficient for self-regulation and achievement will indicate a positive association
between the two variables and one that is stronger for the poor category. If the coefficients are
significant and in the expected direction that would mean higher levels of LRSS would predict
decreased risk of poorer academic achievement associated with lower family income in middle
childhood.

The equation linking average rates of change in achievement outcomes and interactions
between indices of learning-related social skills and family income in middle childhood is
presented below.

Level 2 equation representing slopes as outcomes:
Bijk = Biok + PrikAverageMCAttention + BixAverageMCSReg +

BiskAverageMCBehProblems + B14ECIncome + B;5:MCIncome +

Biex(AverageMCAttention X MCIncome) + B7x(AverageMCSReg X MClncome) +
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Bisk(AverageBehProblems X MClIncome) + B19xChild + ByoFamily + ujk
(3.10)

Coefficients Biek, P17k, and Pisk link average rates of change in achievement with the interactions
between family income in middle childhood and teacher-reports of attention problems, self-
regulation, and behavior problems, respectively. If statistically significant, coefficient B¢x would
indicate a significant interaction between teacher-reported attention problems and family income
in middle childhood in predicting the intercept. Similarly, a statistically significant ;7x would
reflect a significant interaction between teacher-reported self-regulation and family income in
middle childhood. Finally, significant 3;sx would reflect a significant interaction between teacher-
reported behavior problems and family income in middle childhood.

Middle childhood LRSS X family income in early childhood. The interactions between family
income in early childhood and all three indices of learning-related social skills in middle
childhood were also examined to investigate whether higher levels of self-regulation and lower
levels of attention problems and behavior problems in middle childhood moderate the risk of
poorer academic achievement due to lower levels of family income in early childhood. The
procedure followed to conduct these interactions was similar to the one followed for testing
interactions between middle childhood learning-related social skills and family income in middle
childhood, hence it is not repeated here.

The early childhood family income variable is also binary coded with 1 reflecting poor
and 0 reflecting non-poor. Higher scores on attention problems and behavior problems scales
indicate greater attention and behavior problems whereas higher scores on self-regulation
indicate greater self-regulatory capability. Therefore, we expect the interaction coefficient for the

intercepts of reading, vocabulary, and math skills to be negative for attention problems X income
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and for behavior problems X income. We expect the coefficient to be positive for self-regulation
X family income. Negative coefficients will indicate negative links between attention problems
and achievement outcomes and that the links are stronger for the poor category. Similarly,
negative coefficient for behavior problems and achievement will indicate that the links are
stronger for the poor category such that when behavior problems decrease, the intercepts for
reading, vocabulary, and math increase. In contrast, positive coefficient for self-regulation and
achievement will indicate a positive association between the two variables and one that is
stronger for the poor category. If the coefficients are significant and in the expected direction
that would mean higher levels of LRSS would predict decreased risk of poorer academic
achievement associated with lower family income in early childhood.
LRSS as a moderator of gender and academic achievement

Multi-group analyses by gender, rather than interactions, were conducted to examine
whether having higher levels of LRSS in middle childhood moderated the links between gender
and academic self-regulation and lower levels of attention problems and behavior achievement.
Equations 3.1 through 3.8 were examined separately for boys and girls. In testing the interaction
between family income level and learning-related social skills the focus is on comparing whether
children with one risk (lower family income but not lower levels of learning-related social skills)
would display higher achievement than those with dual risk (lower family income and lower
levels of learning-related social skills) whereas in gender comparison it is expected that having
higher levels of learning-related social skills would be beneficial for both boys and girls but
stronger for boys. Multi-group analysis would better serve the purpose of analyzing whether the
models hold true for both gender but in different degrees. Additionally, the sample size for boys

and girls is substantially large (n = 570 and 553, respectively) which allows for the ability to
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conduct multi-group analyses. In contrast the sample size of poor category is significantly
smaller than the non-poor category (a third during early childhood and a quarter during middle
childhood), thus the decision to analyze family income X LRSS interactions but to conduct
multi-group analyses by gender.

Since it was expected that having higher levels of self-regulation and lower levels of
attention and behavior problems was associated with greater gains in academic achievement for
boys, standard mean difference t-test were conducted. The t-test compared coefficients linking
indices of LRSS with achievement for both groups. The following t-test formula was used to

compare the coefficients:

t= (ﬂl_ﬂz) (311)

\/(SEA )2 + (SEﬂz )z

where,

P, = regression coefficient for group 1
B, = regression coefficient for group 2

(S E, )Z = standard error of /3, squared

(SE 5, )2 = standard error of /3, squared

the df for the test = df for g, + df for £,.

The t-tests were expected to reveal whether statistically significant differences exist
between the coefficients linking teacher-reported attention in middle childhood with reading,
vocabulary, and math for boys and girls. For each outcome it is expected that the coefficients for

boys will be significantly larger than the coefficient for girls. Since the coefficients for boys were
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expected to be greater than the coefficients for girls one-tailed critical values of t statistic were

used to determine whether the differences were statistically significant.
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4.0 RESULTS

41  PRELIMINARY ANALYSES

4.1.1 Descriptive Information about the Sample

Table 2 presents the descriptive statistics for the imputed analytic sample (n = 1123). The
information about variables is also presented by subgroups of race/ethnicity. The means and
standard deviations were computed after stacking the five imputed datasets in SPSS. Means and
standard deviations for early childhood demographic variables, maternal verbal ability, child
cognitive ability, and learning-related social skills in early and middle childhood are presented in

the table.

41.1.1 Description of Data

Examination of the current analytic sample reveals that it consists of 51% females. About
6% of the children are Hispanic and 12% are African-American. In this sample about 3% of the
children were born with a low birthweight. About 42% of the children experienced no residential
transitions during early childhood. Most children were rated as being healthy on average during
the first four and a half years of their life. The average age of children in first grade was 83.72

months. Mothers were on average 28 years old at the birth of the target children. The average
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number of years of maternal education at 1 month was approximately 14 years. Mothers worked
an average of 19 hours per week between 0-54 months.

According to teachers’ reports, attention and behavior problems rise from first to third
grade and then drop slightly at fifth grade. On the other hand, self-regulation decreases from first
to third grade and increases again at fifth grade. It is not clear whether this systematic pattern is
an artifact of data owing to change in reporter at each assessment or a true reflection of

children’s development at each age.

41.1.2 Inter-correlations among Indices of LRSS

This section presents the inter-correlations among indices of learning-related social skills
in the imputed dataset. As can be seen in table 3, correlations among self-regulation, attention
problems, and behavior problems across early and middle childhood are statistically significant.
The correlations are mostly small to modest, indicating a moderate degree of stability in skills
between early and middle childhood. Average attention problems, self-regulation, and behavior
problems in early childhood are moderately correlated with each other. Inter-correlations among
average attention problems, self-regulation, and behavior problems in middle childhood are
moderate to somewhat high.

However, during middle childhood, there appears to be a lack of stability in these skills.
Teacher-reported attention, self-regulation, and behavior problems in first grade are correlated
with their fifth grade counterparts; however, third grade teacher-reports are not correlated with
the first and fifth grade teacher reports of the same skills. The correlation between teacher reports
of attention in first and fifth grades is 0.34**. Teacher-reports of self-regulation in first and fifth
grades correlate 0.29** and behavior problems correlate 0.37**. The lack of stability could be an

artifact of reporters changing rather than children’s actual social development.
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At each grade, the three indices of learning-related social skills are correlated. First grade
attention problems show moderate correlations with self-regulation (-0.39**) and behavior
problems (0.51*%). At third grade, attention correlates -0.32** with self-regulation and 0.39**
with behavior problems. At fifth grade the correlations coefficients are -0.44** and 0.51%%*,
respectively. At each of the three grades, self-regulation and behavior problems also exhibit
moderately high correlations (-0.60**, -0.50**, and -0.60**). Since the majority of inter-

correlations are mostly moderate in range multicollinearity was not a significant threat.
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Table 2: Descriptive statistics for the imputed analysis sample (n = 1123) and by subgroups of race/ethnicity.

Total Sample  White + Other Hispanic African-
n=1123 n=3866 n=68 American
n=132
M SD M SD M SD M SD
Child
Characteristics
Age at Ist grade 83.72 348 83.67 342 8354 330 8422 3.97
Child male 0.51 0.50 0.56 0.52
Child Hispanic 0.06 0.00 1.00 0.00
Child Black 0.12 0.00 0.00 1.00
Child Other 0.00 0.00

Low Birthweight 0.02 0.16 0.02 0.15 003 0.17 003 0.17

Demographic

Characteristics

in Early

Childhood

Families below 0.30 0.2
200% poverty

level

Child health 3.35 0.40
rating

1-54 months

Number of 200 093 194 084 217 091 244 1.35
children in

household 1-54

months

Maternal age at 2841 559 29.15
1-month

Maternal years 1442 247 1470 248 13.40 2.32 1299 1.74
of education

at 1-month

Maternal hours 1892 13.10 19.01 13.05 2064 1300 1742 1343
of employment

1-54 months

[ ]
]

0.44 0.75

)
L%
-1
=
Ll
o
22
[
. |

042 328 042

h
]
LN
(3]
[=}
)
(]
N
A
(]
[
b
LY ]
=
n
-2
[ ]

&4



Table 2 (continued)

Number of 0.64 1.26 0.55 1.20 099 138 1.13 1.44
maternal

partnership

transitions 1-54

months

Number of 1.11 1.40 1.03 1.37 1.:
residential

transitions 1-54

months

Maternal

Verbal and

Child Cognitive

Ability

Maternal PPVT 99.16 18.56 1025 16.86 9224 19.02 79.30 16.11
Score

Average Bayley 100.72 1246 102.6 11.76 97.33 10.58 89.29 11.57
MDI score

Learning-

related social

skills in Early

Childhood

Attention -0.03 080 -009 077 002 082 037 0590
problems

at S4months

Self-regulation 005 08 011 081 -003 093 -038 0.87
at S4months

Behavior -0.01 087 -0.03 08 000 088 0.12 0098
problems

at 54mos.

Learning-

related social

skills in Middle

Childhood

Attention 53.19 415 353.76
problems

]
(]
[—
]
o
—
=
—
—
LN
5]

a3
|
h

5430 414 57.17 540

Self-regulation 1501 244 1530 230 1474 232 13.16 2.72

Behavior 51.16 587 5043 544 5097 525 5632 647
problems

Learning-
related social
skills in Middle
Childhood
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Table 2 (continued):

Attention
problems in 1¥
grade
Attention
problems in 3
grade
Attention

. cth
problems in 5
grade
Self-regulation
in 1% grade
Self-regulation
in 3" grade
Self-regulation
in 5% grade
Behavior
problems in 1¥
grade
Behavior
problems in 3%
grade
Behavior

. <th
problems in 5
grade

54.74

54.02

15.18

14.95

14.91

50.73

51.54

51.20

6.21

7.06

9.24

9.21

15.48

14.96

15.45

49.94

49.98

h
=
h

6.79

L)
N
)

9.12

8.26

54.44

54.84

14.57

15.92

49.78

8.76

6.17

9.44

8.84

57.70

55.30

58.51

59.06

8§.41

7.87

9.92

4.19

4.17

4.94

9.02

9.67

11.50
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Table 3: Intercorrelations among the indices of learning-related social skills in early and middle childhood for the total -imputed sample (n = 1123)

1 2 3 4 3 I3 7 g 7 10 11 12 13 14 13
1. EarlyATT 050 (53%F  024%F  0I20%  022%F (22 (03F  022%  020% 000  -0.19%F 024% 002 0.17%*
2 EarlyREG S050%F  024%  022%= 024%=  022%F  _005%F -020%= 020%* (.01 0.20%F  -024%F _0.04%*  020%*
3. EarlyBEH _ 0.15%% -0.16%* 018+ 0.15% (.03 0.12%%  _018* 001  -012% (021*  003*  0.12%*
4. MiddleATT _ 0.45%  (.52%F 067 (.57 (.68%F  -032%F  _020%F .034%F (39 (26%F (35**
5 MiddleREG _ 0.64%F  032%F 0 1THF D3EFF  (ETEF 054%= (70 48EF  (30%F 47
6. MiddleBEH _ 0.38%F  (20%* (043*F  _047*r _026%* _049%F (.69*F (54%= Q72+
7. ATTzradel _ 001 034% 039+ 001 -024%%  (51%* 002 D.23%*
§ ATTzrade’ _ 0.00 001 -032%= 000 D01 039%% (.01
9. ATTerades _ 023+ _004%F  Dd4der QI8 DO4E+ (5]%
10 REGaadel _ 0.01 0.29%%  _0.60%+ -0.04%% 030
11 REGgzade3 _ 0.02 0.00 0.50%%  0.00
12 REGgzades _ 033%F  _003*F  D.60%*
13 BEHgadel _ 0.01 .37+
14 BEHgade3 _ 0.02
15 BEHgzade3 _

Note. The abbreviated vanable names represent average attention problems in early childhood (EarlyATT), average self-regulation m early childhood

(Earl¥REG), average behavior problems o early childhood (EarlvBEH), average attention in middle chuldhood (MiddleATT), average self-regulation in muddle
childhood (MiddleRE), averzge behavior problems in middle childhood (3iddleBEH), attertion problems in 1* grade. 3" zrade. and 5th grade (AT Teradel,
ATTeraded, & ATTeraded, respectively), self-rezulation in 1" grade, 3™ grade, and 5 zrade (REGzradel, REGeradel. & REGgzraded, respectively), and
behavior problems m 1" grade, 3™ grade, and 5 grade (BEHgmedel, BEHgrade3, & BEHgrades, respectively) . Tp = .10, #** p= 001, **p= 01, and * p = 05.
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4.1.2 Descriptive Information about Academic Achievement Outcomes

Table 4 presents W scores for reading, math, and vocabulary skills in elementary school. The
scores for all three outcomes increased from first to fifth grade. However, the greatest gains were
observed in reading scores from first to third grade (41 points compared to 27 points increase in

math and approximately, 13 points in vocabulary).

Table 4: WJ Letter-Word lIdentification, Applied Problems, and Picture Vocabulary scores in elementary

school
Academic Achievement n=1123
Onicomes in Middle Childhood i )
WI Letter-Identification scores  452.62 23.69
in1* grade
WI Letter-Identification scores 49394 1832
in 3™ grade
W Letter-Identification scores 510.25 17.06
in 5% grade
WJ Applied Problems scoresin 470.05 15.51
1" grade
WJI Applied Problems scoresin =~ 497 .40 1281
3]’: gﬂdf_"
WJ Applied Problems scoresin 50996 1243
5™ grade
WI Picture Vocabulary scores in 483.95 1225
1" grade
WIJ Picture Vocabulary scores in - 496.96 11.44
3rd gﬂdf.'
WIJ Picture Vocabulary scoresin - 505.92 11.83
5% orade
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Table 5 presents the correlations between learning-related social skills and academic
achievement. All correlations between the three indices of learning-related social skills and
Woodcock Johnson Letter-Word Identification, Picture Vocabulary, and Applied problems at
grades 1, 3, and 5 are small, with higher attention and behavior problems associated with lower
achievement, and greater self-regulation skills related to higher achievement scores. Correlations
between average learning-related social skills across middle childhood and achievement are
significant, yet small. Similarly, correlations between average learning-related social skills
across early childhood and achievement are significant but quite small. Concurrent correlations
between learning-related social skills and achievement at grades 1 and 5 are also significant but
small in magnitude. At third grade, correlations between attention problems and achievement and
between behavior problems and achievement are of negligible magnitude. Self-regulation is

unrelated to achievement in third grade.
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Table 5: Correlations between indices of learning-related social skills and academic achievement

WI WTI WI WI WI WT WI WT WI
Latter-Word  Letter-Word  Letter-Word — Apphied Applied Applied Picture Pieture Picturs
Identification Idenfification Idenfification Problems Problems Problems Vecabulary WVoeabulary WVocabulary
at grade 1 at grade 3 at grade 3 atgrade | atgraded atgades atgradel at grade 3 at grade 5

1. EarlyATT -0.15%#* -0.23%= 021 ** -0 2gE -0.24%* -0 2 -0.24%= -0 25 0.20%*
2 EadyREG 0_15+* 0.19+= 021+ 020+ (.18%* 021+ .22+ 020+ 0.19+*
3. EarlyBEH D 11## -0.11%# 010 -00EEs -0.08%* -0 1] ** -0 10%* 0. 12+# 007
4. MuddleATT 02T -0.3]%= -0.30%* 032 -0.33%* -0 33 -0.2g%* <024 -0.26%*
5.MiddleREG 0. 15%=* 0.20%=* 0.15%* 0.16%* 0.18%* 0.20%* .19%* 0.17%= 0.15%*
6. MiddleBEH 0. 19%+ -0.20%* -0 20 D15+ -0.20%* -0 22 -0 2% 0. 20#* -0.20%*
7. ATTzradel -0 25% -0.30%* 0.30** -0 2 -0.33%# -0 -0 2TEE -0.26%#* -0.26%*
8. ATTzrade3 -0.02 0.03# -0.03 -00gEx -004=# -4 -0.03 0.04+= 0.03
9. ATTzrades <0245+ -0.25%* -0 2g** -0 27+ -0.28%* -0.50%= -0 2TEE -0 25 -0.26%*
10.REGgradel 0_16+* 0.16%=* 0.14%# 0.14%+* 0.16%* 0.14%* 0.16%* 0. 14+ 0.14%=
11 REGgrade’ 0.03 0.00 0.00 -0.01 0.00 0.00 -0.01 0.02 -0.01
12 REGerades 0_1o*=* 0.2]1%=* 02]1** 0.16%* 0.18%* 0.24%= (. 22%* 0.2]1%=* 0.21%=
13 BEHgradel -0.16%+* -0.17%* -0 1g** -0 1G%* -0.16%* S W -0 155 -0.15%# -0.18%*
14 BEHgrade3 -0.07=* 0.05%= -0.06** -0.03% -0.04# -0.06%* -0.03* 0.02 -0.01
15 BEHgrade3 -0.13%#* -0.17** -0 1T -0 16%* -0.18%* 020 -0 21%=* -0.2]*# -0.2]1%*

Note. The abbreviated variable names represent average attention problems in early childhood (EarlyATT), average self-regulation in early childhood
(EarlyREG), average behavior problems in early childhood (EarlyBEH), average attention in middle childhood (MiddleATT), average self-regulation in middle
childhood (MiddleREG), average behavior problems in middle childhood (MiddleBEH), attention problems in 1% grade, 3" grade, and 5th grade (ATTgradel,
ATTgrade3, & ATTgrade3, respectively), self-regulation in 1% grade, 3™ grade, and 5" grade (REGgradel, REGgrade3, & REGgrade5, respectively), and
behavior problems in 1 grade, 3 grade, and 5™ grade (BEHgradel, BEHgrade3, & BEHgrade5, respectively) . ' p < .10, *** p < .001, ** p< .01, and * p < .05.
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4.2 UNCONDITIONAL TRAJECTORIES OF READING, VOCABULARY, AND

MATH

As a first step in examining the research questions, the unconditional growth models of
children’s academic achievement trajectories during elementary school were estimated for
reading, vocabulary, and math skills. The results presented below are based on the analysis of
imputed data.

Table 6 represents the coefficients for the unconditional growth trajectories from first
through fifth grades. For each outcome, the coefficient for the intercept represents children’s
average reading, vocabulary, and math scores during middle childhood. The coefficient for the
linear slope term represents the rate of growth in reading, vocabulary, and math skills from first
through fifth grade.

The coefficients for the intercepts reflect that the average reading, math, and vocabulary
scores were 485.47, 492.36 and 495.58, respectively. Chi-squared tests indicate significant variability
in the average intercepts of achievement trajectories for the three academic outcomes. The positive
and significant coefficients on the linear slope terms suggest positive growth in children’s academic
trajectories overtime. The correlations between average scores and the rates of change were -0.98, -
0.98, and -0.04 for reading, math, and vocabulary achievement, respectively. The negative
correlations indicate that children with higher average achievement scores grew at a slower rate than
children who had lower average achievement scores. Chi-squared tests indicate significant variability

in the average intercepts of achievement trajectories for three academic outcomes. The slopes for
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reading and math trajectories do not indicate significant variability. Significant variability is

evidenced in the slope for vocabulary trajectory.

Table 6: Unconditional Growth Models of Academic Trajectories from 1st through 5th Grade: Estimation of

Fixed Effects with Robust Standard Errors

Imputed data WJ Letter-Word WJ Picture WJ Applied
{n=1123) Identification Vocabulary Problems
Average Intercept

Coefficients (5E) 485.47*** (D.535) 405 58%%* (0.33) 402 36%** (0.37)

Variance Chi-Sq (p) | 6176.23 (p=20.03) 1028020 (p=0.05) | 5976.51 (p=0.05)
Average Slope
Coefficient (SE) 1.21%=* (0.01) 0.46%** (0.01) 0.84%** (0.01)

Variance Chi-Sq (p) | 1092.15 (p=0.03) 1363 31 (p=0.05) 04533 (p=0.05)

43 EXAMINATION OF RESEARCH QUESTION 1

(LRSS AND TRAJECTORIES OF ACADEMIC ACHIEVEMENT)

The first research question examined whether learning-related social skills in middle childhood,
as indexed by teacher-reports of attention problems, self-regulation, and behavior problems, are
associated with trajectories of reading, math, and vocabulary across middle childhood.

Two aspects of this question were examined. One, whether between- children differences
on teacher-reports of attention problems, self-regulation, and behavior problems during middle
childhood were associated with differences on trajectories of reading, vocabulary, and math from
first through fifth grade. Two, whether within-child changes in teacher-reports of attention
problems, self-regulation, and behavior problems during middle childhood are associated with

changes in reading, vocabulary, and math outcomes during elementary school.
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This first research question was examined in a series of hierarchical linear models. The
models were examined sequentially. Between-children predictors of middle childhood learning-
related social skills were entered at level 2 in HLM Model 1. In Model II, between-children
predictors of early learning-related social skills were added at level 2. Time-varying predictors of
middle childhood learning-related social skills were entered at level 1 without any LRSS
predictors at level 2. In Model 1V, the between-children predictors of early and middle childhood
learning-related social skills were added back in. In Model V, demographic variables including
family income, child cognitive ability, and maternal verbal ability were added to the previous
model. The models are presented in tables 7-9. Table 7 presents the coefficients for average
intercept and slope for reading skills. Table 8 presents the coefficients for average intercept and slope
for vocabulary skills. Table 9 presents the coefficients for average intercept and slope for math skills.
All models presented below are based on imputed data. The coefficients presented in the text are
presented in standard deviation units, hence the original coefficients were multiplied by
appropriate standard deviations presented in Table 2. The coefficients linking teacher-reported
attention problems, self-regulation, and behavior problems to reading, vocabulary, and math
were multiplies by 4.15, 2.44, and 5.87 respectively. Likewise, the coefficients linking mother-
reported attention problems, self-regulation, and behavior problems to reading, vocabulary, and

math were multiplies by 0.80, 0.84, and 0.87 respectively.

4.3.1 Modell

Model I examines between-children differences on teacher-reported learning-related social skills
in middle childhood and their associations with trajectories of reading, vocabulary, and math

skills. Teacher reports of attention problems, self-regulation, and behavior problems were added
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as level 2 predictors of intercept and slope. Coefficients linking middle childhood learning-
related social skills with achievement outcomes are presented in tables 7-9. Average intercepts
for reading, vocabulary, and math achievement were significantly lower for children who
displayed higher average attention problems as reported by the teachers. Children who scored 1
SD higher in teacher-reported average attention problems during middle childhood scored 5.19
points lower in average reading scores, 2.53 points lower in average vocabulary scores, and 4.15
point lower in average math scores during elementary school. In contrast, teacher—reported
average self-regulation and behavior problems in middle childhood were not found to be
associated with the intercept of any of the achievement outcomes. Examination of the level-2
LRSS predictors of slopes revealed that growth in reading and vocabulary achievement were not
predicted by any of the three indices of learning-related social skills in middle childhood. Math
achievement during elementary school was predicted by average attention problems but not by
self-regulation and behavior problems. With each unit increase in teacher-reported attention
problems during middle childhood the math scores increased by a mere 0.04 points. This
association between average attention in middle childhood and slope of math achievement,

although significant, is quite small.

4.3.2 Model Il

Model II examines between-children differences on teacher-reported social skills in middle
childhood and their association with trajectories of reading, vocabulary, and math skills when
early childhood learning-related social skills were taken into account. In the second model,
maternal-reports of attention problems, self-regulation, and behavior problems were entered as

predictors of intercept and slope at level-2 .Model II presents the coefficients linking middle
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childhood learning-related social skills with trajectories of achievement as well as the
coefficients linking early childhood learning-related social skills with achievement trajectories.
As can be seen in model 2 in tables 7-9, the average intercept for reading, vocabulary, and math
achievement continue to be predicted by teacher-reported attention problems. Children who
scored 1 SD higher in average attention problems during middle childhood scored 4.57 points
lower in average reading scores, 2.08 points lower in average vocabulary scores, and 3.57 points
lower in average math scores in elementary school. A slight decrease in the strength of
associations between middle childhood attention problems and intercepts for reading,
vocabulary, and math are observed, however, these associations continue to be significant.

In addition to the teacher reports of attention problems in middle childhood, early
childhood indicators of learning-related social skills, as reported by the mothers, also predict the
intercept for reading, vocabulary, and math skills. Specifically, children who scored 1SD higher
on mother-reported attention problems during early childhood scored 2.34 points lower in
average reading scores, 2.07 points lower in average vocabulary scores, and 2.33 points lower in
math scores. Children who scored 1SD higher on mother-reported self-regulation during early
childhood scored 1.92 points higher in average reading scores, 1.35 points higher in average
vocabulary scores, and 1.27 points higher in average math scores. Maternal reports of average
behavior problems during early childhood only predicted the intercept for vocabulary and math
achievement. Contrary to expectation, children scoring 1 SD higher on average behavior
problems during early childhood scored 1.33 points higher on average vocabulary scores and
1.37 points higher on average math scores. Overall, when early childhood learning-related social
skills were added to the models, the reading, vocabulary, and math slopes were not predicted by

early or middle childhood learning-related social skills.
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4.3.3 Model 1l

Model III examines within-child changes in teacher-reported learning-related social skills in
middle childhood and corresponding changes in achievement. In this model, teacher-reports of
attention problems, self-regulation, and behavior problems at grades 1, 3, and 5 were included at
level 1 without any predictors of intercepts and slopes at level 2. Time-varying scores of
attention, self-regulation, and behavior problems entered at level 1 of the HLM model indicated
whether changes in these indices of learning-related social skills between first and fifth grades
were associated with corresponding changes in achievement scores.

The results indicated that none of the time-varying measures of attention problems, self-
regulation, and behavior problems were significantly associated with growth in academic
achievement. In other words, changes in learning-related social skills are not associated with

changes in reading, vocabulary, or math.

4.3.4 Model IV

The fourth model combines Models 2 and 3, including early and middle childhood LRSS at
level-2 and time-varying LRSS at level-1. Time-varying indicators of teacher-reported attention
problems, self-regulation, and behavior problems available at grades 1, 3, and 5 were entered at
level 1 and average scores of attention problems, self-regulation, and behavior problems during
middle and early childhood were entered at level 2 of the HLM model. This model tested
whether inter-individual differences (between-children) in teacher-reported attention problems,
self-regulation, and behavior problems were associated with trajectories of achievement when

time-varying measures of middle childhood LRSS were taken into account.
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The results are similar to the results for models II and III. Even after including attention
problems, self-regulation, and, behavior problems at level 1 of the HLM models, the strength of
coefficients linking inter-individual differences in learning-related social skills during middle
childhood at level-2 with trajectories of reading, vocabulary, and math at level-1 stayed the
same. Teacher report of attention problems continued to predict average reading, vocabulary, and
math scores. Similarly, mother reports of early childhood attention problems, self-regulation, and

behavior problems continued to predict average reading, vocabulary, and math scores.

435 Model V

Model 5 adds average demographic factors, maternal verbal ability, children’s cognitive ability
at level-2, and time-varying demographic covariates at level-1. Middle childhood attention
problems, as reported by teachers, continued to significantly predict the intercept for reading,
vocabulary, and math during elementary school. Children scoring 1 SD higher on average
attention problems during middle childhood scored 2.95 points lower on average reading scores,
2.32 points lower on average vocabulary scores, and 0.71 points lower on average math scores.
As before, teacher-reports of self-regulation and behavior problems in middle childhood were not
associated with the intercept for any of the outcomes.

Early childhood attention problems, based on maternal reports, also continued to predict
the intercept for vocabulary and math achievement, but not for reading. Children who scored one
unit higher on early childhood attention problems 0.67 points lower on vocabulary and 1.11
points lower on math achievement scores. These coefficients represent a 74% reduction in
magnitude since Model 1, but the associations remained significant. In contrast, when

demographic factors, maternal verbal ability, and cognitive ability were taken into account,
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maternal-reports of self-regulation and behavior problems in early childhood were no longer
significantly associated with the average intercepts for any of the academic outcomes. Thus, with
demographic factors and time-varying covariates taken into account, learning-related social skills
in early or middle childhood did not predict any of the slopes, only the intercepts.

A number of significant associations were observed between demographic factors,
maternal verbal ability, children’s early mental development, and achievement outcomes.
Maternal education, maternal verbal ability, child age at first grade, and children’s average
Bayley scores were all positively associated with average intercept for reading, vocabulary, and
math, such that higher maternal education, higher maternal verbal ability, higher child age at first
grade, and higher mental development indicated higher average achievement on all three
academic outcomes. Better health rating of the child was positively associated with the intercept
for reading and vocabulary indicating that children with better health rating had higher average
reading and vocabulary scores. On the other hand, child birthweight was positively associated
with the intercept for vocabulary, however, indicating that children with low birthweight had
higher average vocabulary scores. Higher marital transitions were positively associated with the
intercept for reading. Child gender was positively associated with the intercept for vocabulary
and math, such that boys displayed higher average vocabulary and math scores. Black children
scored significantly lower in vocabulary and math than White/other children, but Hispanic and
White/other children did not significantly differ. Greater numbers of children at home during
early childhood was negatively associated with the intercept for reading and vocabulary. Poverty
during middle childhood was negatively associated with average reading and math scores.

Only two between-child factors predicted growth over time: child age and Bayley scores.

Child age in first grade was negatively associated with the slope of reading, vocabulary, and

98



math during elementary school. This indicates that older children displayed slower growth in all
outcomes from first through fifth grade. Children’s Bayley Mental Development Index during
early childhood was also negatively associated with the slopes of reading and math indicating
that children with higher cognitive ability as measured by the Bayley scale displayed slower rates
of growth in reading and math during elementary school. Within-child changes in mother-rated
health during middle childhood were associated with changes in reading scores during

elementary school such that improvements in health signaled greater reading score.

4.3.6 Conclusions for Between-Children Differences in LRSS and Links with Trajectories

of Achievement during Middle Childhood

Among the three middle childhood LRSS measures examined in the current study, only teacher-
rated attention problems showed associations with achievement, and only for average
performance (intercepts) and not growth. In summary, between-children differences on teacher-
reported attention problems in middle childhood were associated with average intercepts for
reading, vocabulary, and math. Despite, 74% reduction in magnitude, the results remained across
model specifications that added early childhood LRSS skills and child and family demographic
and cognitive actors. Between-children differences on maternal reports of attention problems
during early childhood were also associated with the average intercept of vocabulary and math
across models. Both teacher-reported and mother-reported attention problems were not
associated with growth in achievement trajectories. Inter-individual differences (between-
children) in teacher-reported self-regulation or behavior problems were not associated with

either the average intercept or growth in academic achievement.
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4.3.7 Conclusions for Within-Child changes in LRSS and Achievement during Middle

Childhood

Intra-individual changes (within-child) in teacher-reported attention problems, self-regulation,
and behavior problems were unrelated to changes in reading, vocabulary, or math achievement
from first through fifth grade. This lack of association among changes in LRSS and changes in
achievement was evident even before controlling for relevant child and family factors. These
nonsignificant associations indicate that improvements in teacher’s perceptions of children’s
self-regulation and declines in teacher’s perceptions of attention and behavior problems were not

associated with improvements in reading, vocabulary, or math scores during elementary school.

Table 7: Coefficients for WJ Letter-Word Identification based on 2-Level HLM

Average Intercept acroz:s Imputed Data (W = .”_?i.l
Middle Childhood Model 1 Model 2 Model 3 Modeld Model 5
Between Between Withm Between  Full model w
MCLESS at with MCLESS at -withm  Poverty
level 2 EC LRSS level 1
Intercept 485 20+ 485 08%%+ 45 4T*= 485.08*%% 4§55 |+
(0.53) (0.54) (0.55% (.54 (0.49)
Early Childhood LES%
Attention Problems -3 2% S b -0.79
(0.9 (0907 (0.81)
Self-Regulation 2 20++ 220+ 0.07
(0.82) (0.83) (0.7
Behavior Problems 1.18 1 15%=* -0.02
(077 (0.77) (0.70)
Aliddle Childhood LESS
Attention Problems -l 25 -l 10*#* -1.10%+ 0. T]1#%*
(0.17 (0.17 (0.17) (0.15)
Self-Regulation 0.47 036 0.36 0.07
(0.38) (0.36) (0.36) (029
Behavior Problems -0.07 -0.02 -0.02 0.11
(0.14) (0.14) (0.14) {0.11)

Early Demographics
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Table 7: (Continued)

Maternal Age at 1 month
Maternal Education at Im
Child Male

Child - Hispanie

Child - Black

Child - Low Birthweight
Child - Age m grade 1
Child -Bayley

Maternal FFVT 36 m

Residential Mobihty during
EC
Marital Transitions dunng
EC
Maternal Employment
Howrs dunng EC
Number of Children dunng
EC
Health of Child during EC
Early Childhood
Family Income
Middle Chaldhood
Family Income
Level 2 Linear Slope Iodel 1 Model 2
{Between-children Between Between
differences) MCLESS at with
level 2 EC LRSS
Intercept 1.2] %= 1.2]%*#
{0.01) {0.01)
Early Childhood LES%
Attention Problems -0.01
{0.02)
Self-Fezulation -0.01
{0.02)
Behawior Problems 0.02
(0.02)
AMiddle Childhood LESS
Attention Problems 0.00 0.00
(0.00) (0. 00y
Self-Regulation -0.01 -0.01
(0.01) (0.01)
Behavior Problems -0.00 -0.00
(0.00) {10,000y

Early Demographics
Maternal Age at 1 month

Maternal Education at lm

Model 3

Withm
MC LRSS at
lewvel 1
IREE:

{0.01)
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Model 4

Betwreen
- writh

111 #*%
{0.01)

-0.01
{0.02)

-0.01
(0.02)
0.02

(0.02)

0.00
(0.00)
0,01
(0.01)
-0.00
(0.00)

0.15
0.1
|:|_'||'|}t*
0.26)
0.08
0.99)
1.39
2.14)
2.06
(1.96)
16
2.84)
0428+
0.13)
{|_2 3***
(0.05)
{|_ 1 Tk
(0.04)
021
0.42)
1.02#
(0.46)
0.01
(0.04)
207
(0.56)
5_2 D#**
(1.26)
269
(151)
-3.76%
(1.60)
Model 5

Full model w
Poverty

12 %%

(0.01)

-0.01
(0.02)

-0.00
0.02)
0.02

0.02)

0.00
(0.00)
0.00
0.01)
0.00
(0.00)

001
(0.00)
-0.01
(0.01)



Table 7: (Continued)

Child Male

Child - Hispanic

Child - Black

Child - Low Birthweight
Chuld — Age m grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Fesidential Moblity during
EC

Marital Transitions dunng
EC

Maternal Emplovment
Hours during EC

Number of Children durng
EC

Health of Child during EC

Early Childhood

Familv Income

Middle Childhood

Family Income

Level 1 Slope Model 1 Model 2

(Time-varving variables Betoreen Betwean

and within-child change) MC LESS at with
level 2 EC LRSS

Aiddle Childhood LESS

Attention Problems

Self-Fezulation

Behavior Problems

Time-varying Covariates

Poverty
Mantal Status
Child Health

Number of Children

Model 3

Withm
MC LESS at
lewvel 1

0.07
(0.06)
0.13
(0.14)
0.04
(0.06)
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Model 4

Betoreen
" writht

0.07
(0.06)
0.13
(0.14)
0.04
(0.04)

0.04
0.02)
0.03
(0.06)
0.04
(0.04)
0.03
.07
0.01%%%
(0.00)
-0.00%
(0.00)
0.00
(0.00)
0.01
©.01)
-0.00
0.01)
0.00
(0.00)
0.01
©.01)
0.03
(0.03)
0.05
(0.04)
0.02
(0.04)

Model 5

Full model w
Poverty

0.06
(0.06)
0.10
(0.13)
0.04
(0.05)

0.04
(0.20)
043
(0.49)
]__Q-T#*
(0.56)
-0.88
(0.81)



Table 8: Coefficients for WJ Picture Vocabulary Based on 2-Level HLM

Average Intercept across

Imputed Data (N = 1123)

Middle Childhood Model 1 Model 2 Model 3 Model4 Model 5
Between Betwesn Withm Between  Full model w
MC LRSS at with MCLESS at -withm  Poverty
leval 2 EC LRSS level 1
Intercept 495 43%* 495 31 %% 495 S 49531 %%% 455 | 1%=*
(0.3 {0.33) (0.33) (0.32) {0.25)
Early Childhood LESS
Attention Problems -2 50% -3 5g%* -0.84*
(0.68) (0.68) 042
Self-Fegulation 1.61** 1.61%* 0.02
(0.4 {049 035
Behavior Problems 1.53%* 1.53%* 038
(0.46) (0.46) {0.36)
Aiddle Childhood LESS
Attention Problems .Gl FEE -0 50%%% -0.50%*# 0.17*
(0.11) (0.11) (0.11) {0.08)
Self-Regulation 0.23 0.1s 0.1s 0.05
(0.22) (0.21) (0.21) (0.15)
Behawvior Problems -0.13 -0.10 -0.10 .06
(0.1 (0.0 {0.09) {0.06)
Early Demographics
Maternal A ge at 1 month 0.7
{0.06)
Maternal Education at lm 033+
{0.15)
Child Male J0F**=
051
Child - Hispanic 049
(1.01)
Child - Black -223*
(0.98)
Child - Low Birthweight 283*
{141)
Child — Ape mn grade 1 0.30%%+
0.07)
Child -Baylev 15 + 24m 0.20+++
0.02)
Maternal PFVT 36 m (.20**=
{0.02)
Fendential Mobality during 0.04
EC {020
Mantal Transihons dunng 023
EC 021
Maternal Emplovment Q.00
Howrs duning EC {0.02)
MNumber of Children durng -] BaEEE
EC 03n
Health of Child during EC 1.85%%
{0.64)
Early Childhood -125
Family Income (0.70)
Middle Childhood 065
Family Income {074
Level I Linear Slope Model 1 Model 2 Model 3 Modal 4 Model 5
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Table 8: (Continued)

(Between-children
differences)

Intercept

Early Childhood LESS
Attention Problems
Self-Fegulation
Behavior Problems

Middle Childhood LESS
Avg Attention Problems

Self-Fegulation

Behavior Problems

Early Demographics
Maternal Age at 1 month
Maternal Education at lm
Child Male

Child - Hispanmic

Child - Black

Child - Buthwreight

Child — Age m grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m
Fesidential Mobality during
EC

Mantal Transitions dunng
EC

Maternal Emplovment
Hours duning EC

MNumber of Children dunng
EC

Health of Chuld dunng EC
Early Childhood

Family Income

Middle Childhood

Family Income

Level 1 Slope

(Time-varving variables
and within-child change)

Between
MC LESS at
level 2
[.4gEEs

(0.01)

0.00
(0.00)
-0.00
(0.00)
0.00
(0.00)

Model 1

Betwreen
MC LESS at

Between
with
EC LESS
[.45*+E
(0.01)

0.01
(0.01)

-0.02
(0.01})
-0.01
(0.01)

-0.00
(0.00)
-0.00
(0.00)
-0.00
(0.00)

Model 2

Between
with

Withe
MC LESS at
level 1

.|:|_4|51tt
(0.01)

Model 3

Withm
MC LESS at
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Between
 rithi

.|:|_4|5_tt#
(0.01)

0.01
(0.01)

-0.02
(0.01)
-0.01
(0.01)

-0.00
(0.00)
-0.00
(0.00)
-0.00
(0.00)

Model 4

Betwreen
" rithi

Full model w
Poverty

ﬂ__q_ﬁ_tt#
0.01)

001
(0.01)

-0.02
(0.01)
-0.02
(0.01)

-0.00
(0.00)
-0.00
(0.00)
-0.00
(0.00)

-0.00
0.00)
0.01
0.00)
-0.04
0.01)
-0.00
0.02)
0.04
0.02)
0.04
(0.04)
0.01%%=
0.00)
-0.00
0.00)
0.00
0.00)
0.00
0.00)
001
©.01)
0.00
0.00)
-0.01
0.01)
0.01
0.02)
0.01
0.02)
0.00
0.02)

Model 5

Full model w
Poverty



Table 8: (Continued)

level 2 EC LRSS
Middle Childhood LESS
Attention Problems
Self-Fegulation
Behavior Problems

Time-varving Covariates

Poverty200
Manital Status
Child Health

Number of Children

lewel 1

0.06
(0.03)
0.05
(0.05)
0.01
(0.03)
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0.06
(0.03)
0.05
(0.05)
0.02
(0.03)

0.06
0.03)
0.05
0.05)
0.02
0.03)
0.06
©.11)
0135
0.24)
031
025
0.70
(0.40)



Table 9: Coefficients for WJ Applied Problems Based on 2-Level HLM

Average Intercept across

Imputed Data (N = 1123)

Middle Childheod Model 1 Model 2 Model 3 Model4 Model 5
Between Between Withm Between  Full model w
MC LESS at with MCLESS at -within  Poverty
level 2 EC LRSS level 1
Intercept 492 153+ 492 05%%* 497 Jg*s* 492 05%%% 407 Q4s*+
(0.36) (0.36) 037 {0.36) {03
Early Childhood LESS
Attention Problems -1.9]*= -19]=* -1.39%
(0.83) (0.83) 054
Self-Fegulation 1.51* 1.51% 0.1%
(0.61) (0.561) (0.48)
Behavior Problems 1.57%* 1.57%* 0.635
(0,500 (0.50) (0.43)
Aiddle Childhood LESS
Avg Attention Problems -1 0 *sE 0. BG*E - BG*E A 56%%E
0.1 (0.1 ({0.12) (010}
Self-Regulation 017 .09 .09 -0.06
(024 (0.22) ({022 {0.18)
Behavior Problems -0.05 -0.02 -0.02 0.12
(010} (010} {010} (0.07)
Early Demographics
Maternal Age at | month 0.04
(0,07
Maternal Education at lm 0 40+
{017
Child Male 2 T2xkx
(0.62)
Child - Hizspame -1.70
({128}
Child - Black -3 BQ*=
(124
Child — Low Birthweight 0.60
(1.52)
Child — Ape mn grade 1 0.44x*+
(0.08)
Child -Baylev 15 + 24m 0. 25%*#
(0.03)
Maternal FEVT 36 m 0.08**
(0.02)
Fesidential Mobality during -0.21
EC (028)
Mantal Transiens dunng 0.58
EC 0ian
Maternal Employment 0.02
Howrs during EC (0.02)
Mumber of Children durmg 048
EC 034
Health of Child duing EC 1.19
{0.79)
Early Childhood -0.77
Family Income (0.96)
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Table 9: (Continued)

Middle Chuldhood
Family Income
Level I Linear Slope

{Between-children
differences)

Intercept

Early Childhood LESS
Attention Problems
Self-Regulation
Behavior Problems

Aliddle Childhood LESS
Avg Aftention Problems

Self-Regulation

Behavior Problems

Early Demographic:
Maternal Age at 1 month
Maternal Education at lm
Chuld Male

Child - Hispame

Child - Black

Child — Lowr Birthweight
Child — Agem grade 1
Child -Baylev 15 + 24m
Maternal FEVT 36 m
Fesidential Mobality durimg
EC

Marnital Transitions dunng
EC

Maternal Emplovment
TMNumber of Children durng
EC

Health of Cluld duning EC
Early Childhood

Family Income

Middle Cnldhood

Family Income

Model 1

Between
MC LRSS at
level 2
(g4s+%

{0.01)

0.01*
(0.00)
0.00
(0.00)
-0.00
(0.00)

Model 2

Beatweaan
with
EC LRSS
084+
{0.01)

0.02
(0.01)

-0.01
(0.01)
0.0

(0.01)

0.01
(0.00)
0.00
(0.00)
0.00
(0.00)

Model 3

MC LESS at

ﬂ_s,.:l_***
(0.01)
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Model 4

Between

é—

ﬂ_s,.:l_***
(0.01)

0.02
(0.01)

0.02
(0.01)
0.01

(0.01)

0.01
(0.00)
0.00
(0.00)
0.00
(0.00)

2.75%
(1.00)
Model 5

Full model w
Poverty

0.84%
(0.01

0.02
0.01)

-0.01
0.01)
0.01

0.01)

0.00
{0.00)
0.00
(0.00)
0.00
(0.00)

0.00
(0.00)
-0.00
(0.00)
005
(0.02)
0.03
(0.03)
0.02
(0.03)
0.02
(0.05)
_|:|.|:| 1 TR E
(0.00)
_|:|_.|:|.|:|*$ £
(0.00)
0.00
{0.00)
0.01
{0.01)
0.00
{0.01)
0.00
(0.00)
0.00
(0.01)
0.00
(0.02)
0.00
(0.03)
0.01
(0.03)



Table 9: (Continued)

Level 1 Slope Model 1 Model 2 Modeal 3 Model 4 Modsl 5
(Time-varyving variablesz Betoreen Between Within Between  Full model w
and within-child change) MC LESS at with MC LESS at - withim Poverty
level 2 EC LESS level 1
Aliddle Childhood LESS
Attention Problems 0.04 0.04 .04
(0.04) (0.04) (0.04)
Self-Fegulation 0.12 0.12 0.12
(0.09) (0.09) (0.09)
Behavior Problems 0.02 0.02 0.03
(0.03) (0.03) (0.03)
Time-varying Covariates
Poverty 0.11
(0.13)
Mantal Statuz .09
(0.34)
Child Health 0.33
(0.37)
Number of Children -0.07
(0.52)

44  EXAMINATION OF RESEARCH QUESTION 2

(LRSS AS A MODERATOR)

4.4.1 Family Income

A second goal of this study was to examine whether learning-related social skills moderated the
risk of poorer academic achievement associated with lower family income in childhood. To
examine this hypothesis, interactions between middle childhood indices of learning-related social
skills (teacher reports of attention problems, self-regulation, and behavior problems) and family
income in middle childhood and early childhood were tested in two separate analyses. It was
expected that the interaction coefficients linking learning-related social skills and family income

would be negative for the links between reports of attention problems and achievement and for
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the links between behavior problems and achievement. The coefficients linking reports of self-
regulation and achievement were expected to be positive.

As shown in table 10, interactions between teacher reports of learning-related social skills
and family income in middle childhood were not significantly associated with the intercepts or
slopes of reading, vocabulary, and math. A similar pattern emerged for LRSS interactions with
early childhood income. The interactions between middle childhood learning-related social skills
and family income in early childhood were also not significantly associated with any of the
intercepts or slopes of reading, math, and vocabulary. It appears that, having lower levels of
attention and behavior problems or higher levels of self-regulation as reported by teachers were
not particularly associated with a lower risk of poorer achievement during middle childhood for

children who faced economic hardships in middle childhood.
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Table 10: Coefficients for the Interactions between Middle Childhood LRSS and Family Income

Average Infercept WT Letter-Word WT Picture Vocabulary  WJ Apphed Problems
acress Middle Idenfification
Childbhood Modal 1 Model 2 Model ] IModel 2 Modell DModel2
MCLESS MCLES: MCLESS MCLESS MCLESS MCLESS
X X X X X X
MC Inc EC Inc MCIne ECInc MC Inc EC Inc
Intercept 485 13%=% AR5 15%%% 405 13s*x 405 13¥=E 490 (4¥sF 407 (e
(.49 (0.49) (0.25) (0.25) 0.31) (0.31)
Early Childhood LESS
Attention Problems 075 -0.78 -0.84= -0.82 -1.38* -1.39%
(0B {081 i0.42) {0.42) {0.55) (0.54)
Self-Regulation 0.09 0.09 0.04 0.05 0.19 0.21
(0.77) {0.Th (0.36) (0.36) (0.48) (0.48)
Behavior Problems 004 -0.02 0.39 0.38 0.65 0.66
(0.7 (0,700 i0.36) {037 (043 (0.43)
Aliddle Childhood
LESS
Avg Attention Problems  -0.67 -0.70 .06 -0.07 -0 SpEEE A 58%*
(0.18 {0.19) (0109 (0.12) 0.11) (0.12)
Self-Fegulation 006 015 0.03 -0.01 -0.11 -0.14
(0331 {0.36) i0.1&) (0.13) 019 (0.21)
Behavior Problems 0.08 0.05 0.06 0.05 0.10 0.12
(.14 (0,143 (0.07) {0.07) {0.08) (0.08)
Early Demographics
Maternal Age at | meonth  -0.15 -0.16 0.07 0.06 0.04 0.04
(0.12) 0.12) (0.06) {0.06) (0.07) (0.07)
Maternal Education at 0. T1** 0. Tie* 0.35* 0.35¢% (.40%= 049+
Ilm (027 027 (015} (0.15) 017 (0.17)
Child Male -0.08 -0.07 J.0GFe= J.01%== 2. 723*% 2.73%%%
(1.00) {1.00 (0.51) {0.51) {0.62) (0.562)
Child - Hispamie 127 1.27 031 041 -1.71 -1.76
(2.16) 2.13) (1.02) {1.01) {1.28) (1.28)
Child - Black -2.09 -1.97 -2.02% -2.04% -3.83%* -3.71%#
(2.00) (200 (1.00% (1.00% {1.28) (1.27)
Child - Low Burthweight 343 3.53 267 274 0.59 0.64
(2.84) (2.83) (1.39) (141} (1.52) (1.51)
Child — Ape m grade 1 0D42%* 043%=* 0.2 T++* 028+ 0.4 4%+% 0.44+++
(0.13) 0.13) (007 (0.07T) {0.08) (0.08)
Child -Baylev 15 +24m  Q.23%%= 0.23%%s 0.20x** 0.20%== 0.37ex% 0.25*=*
(0.05) (0.05) (0.02) (0.02) (0.03) (0.03)
Maternal FFVT 36 m Q1T+ 0 1T#*# 0.20*** 020+ .05+ 0.08**
(0,043 (0,04 (0.02) (0.02) {0.02) (0.02)
Residenfial Mobality -0.240 022 0.06 0.03 -0.20 -0.20
during EC (043 (0.43) (0.20) (021} {0.28) (0.23)
Mantal Transitons 1.06 1.06 0.25 0.27 0.57 0.57
during EC (047 {0.46) (0.22) (022 030 (0.31)
Maternal Emplovment -0.01 -0.01 0.00 -0.00 0.02 0.02
Hours during EC (004 (0045 (0.02) {0.02) {0.02) (0.02)
Number of Children S2TEs -1 QEEeE -1 B2%xx ] Riwss -0.47 -0.47
during EC (05T 05T (0.32) (0.32) 034 (0.34)
Health of Child during 5] = 3.14%%# 1.5g*= 1.79%* 1.1%8 1.17
EC (1.26) (1.26) (0.64) (0.64) {0.79) (0.79)
Early Childhood -2.70 -21.89 -1.29 6.52 076 070
Family Income (1.51) (21.57) i0.69) (1499 {0.96) (18.35)
Middle Childhood -18.25 -3.T7# 13.82 -0.58 -2.14 -2 T5EE
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Family Income
MC Attn X MC Income

MC SReg X MC
Income

MC BP X Me Income
MC Atin X EC Income
MC 5Eeg ¥ EC Income

MC BP X EC Income

Level I Linear Slope
{Between-children
differences)

Intercept

Early Childhood LESS
Attention Problems

Self-Fezulation
Behavior Problems
Aliddle Childbhood
LE%S

Avg Attention Problems
Self-Fegulation
Behavior Problems
Early Demographics
Maternal Age at 1| month
Maternal Education at
Im

Child Male

Child - Hispamie

Child - Black

Child - Low Birthweight
Child — Apem grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m
Fesidential Mobility
during EC

Mantal Tranzitions

during EC
Maternal Employment

(32.78)
.11
(0.38)
0.60
(0.80)
0.22
(0.40)

1_2 1###
{0.01)

0.01
(0.02)
0.00
0.02)
0.02
{0.02)

0.00
(0.00)
0.00
{0.01)
0.00
{0.00)

0.00
{0.00)
.01
(0.01)
0.04
(0.02)
0.03
(0.06)
-0.04
(0.04)
0.03
(0.07)
001
(0.00)
0.00%
{0.00)
0.00
(0.00)
0.01
{0.01)
0.00
{0.01)
0.00

(1.59)

0.02
(0.33)
0.72
(0.66)
0.19
0.34)

1.2] #*%
(0.01)

-0.01

0.02)
0.00
(0.02)
0.02
(0.02)

0.01
(0.00)
-0.04
(0.01)
0.00
(0.00)

0.00
(0.00)
0.01
(0.01)
0.04
0.02)
0.03
(0.06)
-0.04
(0.04)
0.03
0.07)
0.01%*
(0.00)
-0.00*
(0.00)
0.00
(0.00)
-0.01
(0.01)
0.00
(0.01)
0.00

(15.20)
0.8
(0.20)
0.12
(0.36)
0.013
(0.15)

0.4g+s+
(0.01)

0.01

(0.01)
0.02%
(0.01)
0.02%
(0.01)

0.00
(0.00)
0.00
(0.00)
0.00

(0.00)

0.00
(0.00)
0.00
(0.00)
_ﬂ_m#t
(0.01)
20.00
(0.02)
0.04
(0.02)
0.04
(0.04)
-ﬂ.':' 1 REE
(0.00)
0.00
(0.00)
0.00
(0.00)
0.00
(0.00)
0.01
(0.01)
0.00
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(0.74)

022
(0.18)
0.20
(0.34)
0.03
(0.16)

ﬂq_ﬁ# %
(0.01)

0.01

(0.01)
0.02%
(0.01)
-0.02%
(0.01)

0.00
(0.00)
-0.00
{0.00)
0.00
(0.00)

-0.00
{0.00)
0.00
(0.00)
_ﬂ_mt*
(0.01)
-0.01
0.02)
-0.04
(0.02)
004
(0.04)
_ﬂ_n. 1 EE 3
(0.00)
-0.00
{0.00)
0.00
(0.00)
-0.00
(0.01)
-0.01
(0.01)
0.00

20.61)
0.02
0.22)
0.18
(0.52)
0.07
0.22)

ﬂ_g.:l_###
{0.01)

0.02

(0.01)
0.01
(0.01)
0.01

{0.01)

0.02
(0.00)
0.00
{0.01)
0.00
(0.00)

0.00
(0.00)
0.00
(0.00)
0054
0.02)
0.03
0.03)
0.02
(0.03)
0.02
(0.05)
0.0 #+2
(0.00)
-':'. m kK
(0.00)
0.00
(0.0}
0.01
{0.01)
0.00
{0.01)
0.00

(1.01)

0.05
(0.22)
0.25
(0.47)
0.01
(0.18)

0.34###
{0.01)

0.02
{0.01)
0.01
{0.01)
20.01
{0.01)

0.00
{0.00)
0.00
{0.01)
0.00
(0.00)

0.00
(0.00)
0.00
(0.00)
0.05%*
{0.02)
0.03
{0.03)
0.02
(0.03)
0.02
{0.05)
_ﬂ_n 1 FEE
{0.00)
_ﬂ_nr_}# £+
(0.00)
0.00
{0.00)
20.01
{0.01)
0.00
{0.01)
0.00



Howrs dunng EC
Number of Children
durnng EC

Health of Child duninz
EC

Early Childhood
Family Income

Middle Chuldhood
Family Income

MC Atin X MC Income

MC SReg 3 MC
Income

MC BP X Mec Income
MC Atin X EC Income
MC 5Fez X EC Income
MC BP X EC Income
Level 1 Slope
{Time-varving
variable: and within-
child change)

Aiddle Childhood
LESS

Attention Problems

Self-FKegulation
Behavior Problems
Time-varying
Caovariates
Poverty

Mantal Stamz
Child Health

MNumber of Children

(0.00)
0.01
(0.01)
0.03
(0.03)
0.05
(0.04)
0.61
(0.78)
0.00
(0.01)
0.01
(0.02)
0.00
(0.01)

0.06
(0.06)
0.10
0.13)
0.04
(0.05)

0.04
(0.19)
0.43
(0.49)
1.98%*
(0.56)
-0.90
(0.81)

(0.00)
001
(0.01)
-0.03
(0.03)
0.71
(0.70)
0.02
(0.04)

0.0
(0.01)
-0.00
(0.02)
0.00
(0.01)

006
(0.06)
010
(0.13)
004
(0.05)

0.04
(0.15)
0.43
(0.50)
1.99%+
(0.56)
090
(0.81)

(0.00)
0.01
(0.01)
0.01
(0.02)
0.01
(0.02)
0.22
(0.40)
0.00
(0.04)
0.01
(0.01)
0.00
(0.00)

0.06
(0.03)
0.05
(0.05)
0.02
(0.03)

0.05
(0.11)
016
(0.23)
0.31
(0.25)
0.70
(0.40)
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001
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0.01
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(0.32)
0.00
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001
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015
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0.00
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-0.29
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001
(0.01)
0.00

(0.01)

004
(0.04)
012
(0.09)
0.03
(0.03)

0.11
0.13)
0.11
0.34)
0.34
(0.38)
0.07
0.52)

(0.00)
0.00
(0.01)
0.00
(0.02)
0.33
(0.41)
20.01
(0.03)

0.00
{0.01)
0.01
{0.01)
0.00
(0.00)

0.04
(0.04)
0.12
(0.09)
0.03
(0.03)

0.12
(0.13)
0.11
(0.35)
0.34
(0.37)
0.08
{0.52)



442 Gender

4421 Descriptive Information about LRSS and Achievement by Gender

Table 11 presents descriptive information about learning-related social skills in early and
middle childhood and W scores for reading, math, and vocabulary skills in elementary school.
All values are presented separately for males and females.

With respect to learning-related social skills in middle childhood, it appears that girls
scored higher than boys on self-regulation, whereas boys scored higher than girls on attention
and behavior problems. However, it may be noted that the scores on all skills differed by less
than a point. On measures of early childhood learning-related social skills also girls scored
somewhat higher on self-regulation but lower on attention and behavior problems compared to
boys. Since the early childhood learning-related social skills were presented as z-scores, gender
differences in early childhood learning-related social skills are somewhat greater than the gender
differences in these skills during middle childhood.

With respect to academic achievement outcomes, it can be observed that the patterns
observed were identical for both boys and girls. For boys and girls, the scores for all three
outcomes increase from first to fifth grade. A closer look at mean scores reveals that, compared
to math and vocabulary, greater gains were observed in reading scores from first to third grade.
At third and fifth grades the performance in all three domains appears similar, with scores in
reading, vocabulary and math falling within 5 points of each other. At first grade, however, boys
and girls scored highest in vocabulary, followed by math and reading.

Although the patterns of scores between first and fifth grades are similar for both boys
and girls actual scores are somewhat different from each other. Descriptively, it appears that girls
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scored much higher than boys in reading in first grade, whereas boys scores much higher than
girls in math and vocabulary. However, by fifth grade gender differences on achievement scores

disappear.

Table 11: Descriptive Statistics for LRSS and Academic Achievement by Gender

LRSS Males (n=570) Females (n =553)
M sD M sD

Early Childhood Attention 0.07 0.83 -0.14 0.75

Problems

Early Childhood Self-Regulation -0.07 0.86 0.16 0.81

Early Childhood Behavior 0.02 0.88 -0.05 0.87

Problems

Middle Childhood Attention 54.33 415 54.05 414

Problems

Middle Childhood Self- 14.62 2.44 1542 2.38

Regulation

Middle Childhood Behavior 51.31 5.83 51.01 5.00

Problems

Academic Achievement

Reading scores inl™ grade 451.08 24 86 454.16 22.73
Reading scores in 3" grade 403 45 19.04 404 43 17.57
Reading scores in 5 grade 51009 17.76 510.40 16.32
Math scores in 17 grade 471.22 16.21 468.89 14.67
Math scores in 3™ grade 40702 13.39 406.88 12.12
Math scores in 5™ grade 51044 12.03 500.43 11.78

Vocabulary scores in 1% grade 48322 11.96 482.68 12.40
Vocabulary scores in 3 grade 49771 11.15 496.21 11.66

Vocabulary scores in 5™ grade 50646 11.29 505.39 12.34
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4422 Unconditional Growth Trajectories by Gender

Table 12 presents the coefficients for the unconditional growth trajectories from first
through fifth grade for males and females. As mentioned earlier, the coefficient for the intercept
represents average reading, vocabulary, and math scores during middle childhood. The
coefficient for linear slope represents the rate of growth in each achievement outcome from first
through fifth grade.

The coefficients for the intercepts indicate that the average reading, math, and vocabulary
scores for the average boy in this sample were 484.70, 493.52, and 496.86, respectively. The
average reading, math, and vocabulary scores for the average girl in this sample were 486.84,
492.30, and 495.17, respectively. The positive and significant coefficients on the linear slope
terms suggest positive growth in both boys’ and girls’ academic trajectories over time.

The intercepts and slope terms for boys and girls were compared using t-tests. Since
several comparisons were conducted, the alpha level was set to 0.01 for the two-tailed tests. The
t-tests indicated that although on average girls scored 2.14 points higher than boys on reading
achievement this difference is not statistically significant (t (s47 +s40) = 2.03, p > 0.01). Boys
scored 1.22 points higher on math and 1.69 points higher than girls on vocabulary. The average
intercepts for math (t (s47 +540) = 1.49, p > 0.01) and vocabulary (t (s47 +s40) = 2.35, p > 0.01) were
also not significantly different for boys and girls. At the less stringent alpha level of 0.05 the
differences between boys and girls on reading and vocabulary are statistically significant with
girls scoring higher than boys on reading and the boys scoring higher than girls on vocabulary.

The differences between these slopes were also compared using two-tailed t-tests. The t-

tests indicated that the growth in boys’ and girls’ reading (t (s47 +s40) = 1, p > 0.01) and math
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trajectories (t (s47 +s40) = 2.14, p > 0.01) did not significantly differ from each other. However,

girls grew at a faster rate in vocabulary than boys (t (547 +540) = 2.85, p < 0.01).

Table 12: Unconditional Growth Models of Academic Trajectories from 1st through 5th Grade: By

Gender.
Males (= 370) Females (1= 333)
Imputed Data WI WI WI WI WI w7
Latter-Waord Picture Applied Latter-Word Picture Applied
Identification  Vocabulary Problems Identification Voecabulary Problems
n=1123 Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient
(5E) (5E) (SE) (SE) (5E) (5E)
Average
Intercept
Coefficient 434 70%%% 403 52%%% 40§ 36%** 486 84%%*% 400 3(*** 405 17%**
(SE) (0.90) (0.62) {0.51) {0.82) (0.54) {0.51)
Slope
Coefficient 1.23%%* 0.§2**= 0. 44+*= 1.20%*=* 0 g5%** 0.48%*=
(SE) (0.02) {0.01) {0.01) {0.02) (0.01) {0.01)

Note. ** p < 01. *** p < 001

4423

Conditional Growth Trajectories by Gender

Tables 13, 14, and 15 present the HLM results from the multi-group analyses. Multi-

group analyses were conducted to examine whether the coefficients linking attention problems,

self-regulation, and behavior problems with trajectories of reading, vocabulary, and math were

stronger for boys than girls. In order to examine this hypothesis, five models were tested

successively. Each model and its results are presented in order next. The coefficients in text

below are presented in standard deviation terms, hence, the original coefficient provided in the
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tables were multiplied by associated standard deviations displayed in table 11. Comparisons
between boys’ and girls’ coefficients were conducted using the t-test formula provided in
equation 3.13.
Model |

Model I examines between-children differences on teacher-reported social skills in
middle childhood and their associations with trajectories of reading, vocabulary, and math skills.
Teacher-reports of attention problems, self-regulation, and behavior problems were added as
level 2 predictors of intercept and slope. Coefficients linking middle childhood learning-related
social skills with achievement outcomes are presented in tables 13-15. As can be seen in the
tables, when early childhood learning-related social skills and demographic factors were not
taken into account, middle childhood attention problems based on teacher-reports were
negatively associated with the intercepts for reading, vocabulary, and math achievement for both
boys and girls. For boys or girls, teacher-reports of self-regulation and behavior problems in
middle childhood were not associated with the intercept of any of the achievement outcomes.

Boys who were rated 1 SD higher by teachers on average attention problems scored 5.67
points lower on reading, 2.44 points lower on vocabulary, and 3.97 points lower on math. Girls
who were rated 1 SD higher by teachers on average attention problems scored 4.65 points lower
on reading, 2.66 points lower on vocabulary, and 4.27 points lower on math. These differences in
coefficients between boys and girls were statistically significant for reading (t (s47 +s40) = 3.00, p <
0.01), but not for vocabulary (t (s47 +s40) = 1.00, p > 0.01), or math (t (s47 +s40)=0.13, p > 0.01).

For boys or girls, teacher reports of learning-related social skills in middle childhood did
not predict average rates of change in outcomes from first to fifth grade. The only association

that was found to be significant was the link between teacher-rated attention problems in middle
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childhood and rate of change in boys’ math trajectories. Boys’ math scores increased by 0.04
points with a 1 SD increase in teacher-reported attention problems during middle childhood.
Model 11

Model II examines between-children differences on teacher-reported social skills in
middle childhood and their association with trajectories of reading, vocabulary, and math skills
when early childhood learning-related social skills were taken into account. In the second model,
maternal-reports of attention problems, self-regulation, and behavior problems were entered as
predictors of intercept and slope at level-2 .Model II presents the coefficients linking middle
childhood learning-related social skills with trajectories of achievement as well as the
coefficients linking early childhood learning-related social skills with achievement trajectories.
When early learning-related social skills were taken into account, the patterns of association
between middle childhood learning-related social skills and outcomes were generally similar.
Teacher-reports of attention problems in middle childhood continued to predict the intercept for
all three outcomes, for both boys and girls. Middle childhood self-regulation and behavior
problems, as reported by the teachers, did not predict the average intercept for any outcome for
either boys or girls.

Boys who were rated 1 SD higher by teachers on average attention problems during
middle childhood scored 5.01 points lower on reading, 1.90 points lower on vocabulary, and 3.44
points lower on math. Girls who were rated 1 SD higher by teachers on attention problems
during middle childhood scored 4.27 points lower on reading, 2.32 points lower on vocabulary,
and 3.90 points lower on math. These differences in coefficients between boys and girl were not
statistically significant for reading (t (sa7 +s40) = 2.24, p > 0.01), vocabulary (t (s47 +s40) = 2.10, p >

001), or math (t (547 +540) = 2.09, p > 001)
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The links between middle childhood learning-related social skills and the slopes of
achievement outcomes were also similar. Middle childhood attention problems predicted the rate
of growth in boys’ math trajectories. With each SD increase in teacher-reports of average
attention problems during middle childhood, there was a 0.04 point increase in their math scores
from first to fifth grade. Teacher-reports of attention problems in middle childhood did not
predict the rate of change in girls’ math trajectories. For boys and girls, teacher-rated self-
regulation and behavior problems did not predict the rate of change of any of the achievement
outcomes.

Early childhood learning-related social skills, as reported by the mothers, were better
predictors of the intercept of reading, vocabulary, and math achievement. Maternal reports of
attention predicted all achievement outcomes for boys as well as vocabulary and math for girls.
Mother-reported early child self-regulation, predicted the intercepts of vocabulary and math for
boys but all three achievement outcomes for girls. Maternal reports of behavior problems were
least predictive of achievement, with significant associations of vocabulary and math intercepts
for boys but only vocabulary intercepts for girls.

Since vocabulary scores for both boys and girls were associated with all three indices of
early childhood learning-related social skills, comparisons between the strength of associations
for the coefficients for boys and girls were conducted. A 1 SD increase in attention problems
during early childhood was associated with 1.89 points decrease in boys’ vocabulary scores,
whereas, 1 SD increase in attention problems during early childhood was associated with 2.31
points decrease in girls’ vocabulary score and this difference was not statistically significant (t
(547 +s40) = 0.32, p > 0.01). 1 SD increase in self-regulation during early childhood was associated

with 1.47 points increase in boys’ vocabulary scores and with 1.59 points increase in girls’
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scores, and this difference was not statistically significant (t (s47 +s40) = 0.11, p > 0.01). 1 SD
increase in behavior problems during early childhood was associated with 1.43 points increase in
boys’ vocabulary scores and with 1.31 points increase in girls’ scores, and this difference was
not statistically significant (t (s47 +s40)=0.12, p > 0.01).

With respect to math scores, 1 SD increase in attention problems during early childhood
was associated with 2.23 points decrease in boys’ math scores and with 2.34 points decrease in
girls’ math scores, and this difference was not statistically significant (t (s47 +s40) = 0.09, p >
0.01).1 SD increase in self-regulation during early childhood was associated with 1.49 points
increase in boys’ math scores and with 1.65 points increase in girls’ math scores, and this
difference was not statistically significant (t (s47 +s40) = 0.14, p > 0.01).

Model 111

Model III examines within-child changes in teacher-reported learning-related social skills
in middle childhood and corresponding changes in achievement. In this model, teacher-reports of
attention problems, self-regulation, and behavior problems at grades 1, 3, and 5 were included at
level 1 without any predictors of intercepts and slopes at level 2. Time-varying scores of
attention, self-regulation, and behavior problems entered at level 1 of the HLM model indicated
whether changes in these indices of learning-related social skills between first and fifth grades
were associated with corresponding changes in achievement scores.

The coefficients reflecting links between time-varying measures of attention problems,
self-regulation, and behavior problems and academic achievement outcomes are not statistically
significant for boys or girls. Therefore, changes in learning-related social skills are not associated

with changes in reading, vocabulary, or math for either boys or girls.
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Model IV

The fourth model combines Models 2 and 3, including early and middle childhood LRSS
at level-2 and time-varying LRSS at level-1. In this model, time-varying indicators of teacher-
reported attention problems, self-regulation, and behavior problems available at grades 1, 3, and
5 were entered at level 1 and average scores of attention problems, self-regulation, and behavior
problems during middle and early childhood were entered at level 2 of the HLM model.

This model tested whether inter-individual differences (between-children) in teacher-
reported attention problems, self-regulation, and behavior problems were associated with
trajectories of achievement when time-varying covariates were taken into account. Time-varying
covariates of learning-related social skills indicate whether changes in attention problems, self-
regulation, and behavior problems from first through fifth grades were associated with
corresponding changes in reading, vocabulary, and math scores.

Teacher reports of attention problems in middle childhood were associated with reading,
vocabulary, and math scores for both girls and boys. Boys who were rated 1 SD higher in
attention problems scored 5.02 points lower in reading, 1.91 points lower in vocabulary, and 3.44
points lower in math. Girls who were rated 1 SD higher in attention problems scored 4.26 points
lower in reading, 2.32 points lower in vocabulary, and 3.89 points lower in math. These
differences between boys and girls were not statistically significant for reading (t (s47 +s40) = 2.38,
p > 0.01), vocabulary (t (sa7 +s40) = 2.05, p < 0.01), or math (t (547 +s40) = 2.05, p < 0.01). Teacher
reports of self-regulation and behavior problems in middle childhood were not associated with
any outcome. Rate of growth in achievement were not predicted by any of the teacher-reports.

Early childhood attention problems were significantly associated with vocabulary and

math scores for boys and girls. Boys who were rated 1 SD higher in attention problems scored
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2.52 points lower in vocabulary and 2.47 points lower in math. Girls who were rated 1 SD higher
in attention problems during middle childhood scored 2.09 points lower in vocabulary and 2.12
points lower in math. Neither of these differences between boys’ and girls’ scores was
statistically significant.

Early childhood self-regulation, as reported by mothers, was also significantly associated
with vocabulary and math scores for boys and girls. Boys’ who were rated 1 SD higher on self-
regulation scored 1.56 points higher in vocabulary and 1.58 points higher in math. Girls who
were rated 1 SD higher in self-regulation scored 1.50 points higher in vocabulary and 1.56 points
higher in math. These differences in boys and girls vocabulary and math scores were not
statistically significant.

Mother-reported behavior problems in early childhood were significantly associated with
boys’ and girls’ vocabulary scores. 1 SD increase in behavior problems was associated with 1.44
points decrease in boys’ vocabulary scores and with 1.30 points decrease in girls’ vocabulary
scores. This difference was not statistically significant.

Time-varying covariates of learning-related social skills were not linked with
achievement such that changes in teacher reports of attention problems, self-regulation, and
behavior problems were not observed to be associated with corresponding changes in
achievement for boys or girls.

Model V

Model 5 adds average demographic factors, maternal verbal ability, children’s cognitive
ability at level-2, and time-varying demographic covariates at level-1. When demographic
factors, time-varying assessments of middle childhood learning-related social skills, and time-

varying demographic covariates are taken into account in addition to the early and middle
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childhood indices of learning-related social skills, middle childhood attention problems, as
reported by the teachers continue to predict the intercepts for reading and math for both boys and
girls. With 1 SD increase in teacher reports of attention problems during middle childhood,
reading scores decreased by 3.23 points for boys and 2.49 points for girls and this difference is
not statistically significant (t (s47 +s40) = 2.38, p > 0.01). With 1 SD increase in teacher-reported
attention problems during middle childhood, math scores decreased by 1.95 points for boys and
2.65 points for girls and this difference is statistically significant (t (s47 +s40) = 3.69, p < 0.01). It
may be noted that gender difference on reading is statistically significant at the more traditional
alpha level of 0.05 for the two-tailed test.

When demographic and family factors are taken into account, early childhood social
skills were not significantly associated with reading, vocabulary, or math skills anymore. The
slopes for any of the outcomes are not associated with early or middle childhood indices of
learning-related social skills.

Conclusions for between-children differences in learning-related social skills and
trajectories of achievement during middle childhood

Higher levels of learning-related social skills were indeed found to be associated with
girls and boys achievement scores. However, the magnitude of associations between learning-
related social skills did not differ significantly by gender. As can be observed in the results
presented in tables 12-14, main effects of learning-related social skills were evident but there
were hardly statistically significant moderations by gender. One significant pattern that emerged
was that decreases in teacher reports of attention problems in middle childhood were associated

with higher average math scores for girls, even after early learning-related social skills,
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demographic factors, child cognitive and maternal verbal ability, and time-varying covariates of
learning-related social skills were taken into account.
Conclusions for within-child differences in learning-related social skills and trajectories of
achievement during middle childhood

Changes in teacher-reported self-regulation, attention problems, or behavior problems
during middle childhood were not associated with corresponding changes in reading, vocabulary,
or math for either boys or girls. This indicates that improvements in teacher perceived child self-
regulation and declines in teacher perceived attention and behavior problems were not associated

with improvements in academic skills.
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Table 13: Coefficients for WJ Letter-Word ldentification by Gender

Average Intercept

Males (n = 570)

Females in=3533)

across Middle Model 1 Model 2 Model 3 Model 4 Model 5 Model 1 Model 2 Modal 3 Model4 Model 5
Childhood
Between Between Within Between  Full model w Between Between Withan Between  Full model «
MC LESS at with MCILESSat  -within  Poweriy MC LESS at with MCLESS at -within  Poverty
level 2 ECLRESS level 1 level 2 EC LRSS level 1
Intercept 484 27%+x 484 J6%%2  4R4 JQEE 484 26%%% 484 4] #4x 486 1 5% 486.06%*%  4Bg I0¥* 486.06%%* 485 gi%*s
(0.75) {0.76) (0.81) {0.76) {0.74) 0.7 (0.72) (0.75) (0.71) (0.6T)
Early Childhood LESS
Attention Problems -297¢ -2.97% -133 -2.22 -2.22 -0.08
(1.22) {1.22) (1.11) (1.27) (1.27) (1.16)
Self-Regulation 2.1% 219 -0.56 3.04* 3.04% 0.50
(1.18) (1.18) {1.15) (1.19) {1.19) {1.01)
Behavior Problems 1.65 1.64 0.27 0.65 0.65 -0.81
(1.14) {1.14) (1.03) (1.17) (0.17) (1.03)
Aliddle Childhood
LESS
Avg Attention Problems — -1.37%%# -1 2] %s* -1 2] #** - 7gEE -1, 12%%% -lQ3*=* -l 03%s* -0 0%
(0.24) (0.25) {0.25) {0.25) {0.24) (0.23) {0.23) {0.19)
Self-Regulation 0.56 0.50 0.50 -0.01 01s 0.11 0.11 002
{0.55) {0.55) {0.55) (047 (0.55) (0.51) {0.51) {0.47)
Behavior Problems 005 0.02 0.02 -0.05 -0.13 -0.08 -0.06 0.19
(0.200 (0,200 {0.20) (0.19) (0.21) (0.19) (0.19) (0.19)
Early Demographics
MMaternal Age at | month -D30 0.01
(0.17) (0.15)
Maternal Education at -0.01 1. 42*+=
lm (037 (0.35)
Chald Male
Chald - Hispamc 249 0.08
(2.88) (2.97)
Chald - Black -1.35 -308
{2.94) (2.49)
Child — Low Burthweight 1.50 5.16
(3.95) {3.62)
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Child — Age in grade |
Chuld -Bayley 15 + 24m
Maternal PPVT 36 m

Fesidential Mobility

duning EC

Mantal Transihons

duning EC

Maternal Employment

Hours durmng EC

Mumber of Children

dunng EC

Health of Child dunng

EC

Early Childhood

Famuly Income

hiddle Childhood

Famuly Income

Level I Linear Slope Model 1
Betwreen

MC LESS at

lavel 2
1.24%%%
(0.02)

(Between-children
differences)

Iutercapt

Early Childhood LESS
Attention Problems

Self-Regulation
Behavior Problems
Aliddle Childbhood

LESS

Attention Problems 0.08

Model 2 Model 3
Between Withan
with MC LESS at
EC LE&S level 1
1 24%%% 1.24%%%
(0.02) (0.02)
-0.00
(0.03)
-0.01
(0.03)
0.00
(0.03)
0.01

hodel 4

Between
- within

1. 24**%

(0.02)

-0.00
(0.03)
0.01

(0.03)
0.00

(0.03)

001

0.50%+
(0.19
0.17%
(0.07)
0.27#%%
(0.05)
112
(0.58)
1.18
(0.64)
0.01
{0.05)
L7+
(0.79)
68748+
(1.83)
-131
(1.99)
-36.00
(47.62)
Model 5

Full model w
Poverty

1.22%s+

(0.02)

0.01
(0.03)
-0.00
(0.03)
0.01
{0.03)

0.01
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Model 1

Between
MC LESS at
level 2

1. 19s®%

(0.02)

0.00

Model 2 Model 3
Between Withan
with MCLESS at
EC LEES level 1
1. 10%%% 1.19%%%
(0.02) (0.02)
-0.02
(0.03)
-0.01
(0.03)
0.03
(0.02)
0.00

Model 4

Betwesn
- within

1.19%+
{0.02)

-0.02
(0.03)
-0.01
(0.03)
0.03
{0.02)

0.00

0.33
(0.18)
0.2g%%+
{0.06)
0.07
{0.05)
1.05
(0.59)
0.86
(0.65)
0.04
{0.05)
2374
0.75)
3.56%
(1.69)
4.61*
(2.18)
-2.79
(2.18)
Model 5

Full model w
Poverty

1.19#2#
{0.02)

-0.02
{0.03)
0.00
{0.03)
0.04
{0.02)

-0.00



Self-Fegulation

Behavior Problems

Early Demographics
IMaternal Age at | month

Maternal Education at
lm

Chald Male

Chald - Hispanic

Chald - Black

Chuld — Low Birthweight
Chuld - Ageingrade 1
Chld -Bayiey 15 + 24m
Maternal PPVT 36 m

Fesidential Mobility
dunng EC

Mantal Transitions
dunng EC

Maternal Employment
Hours durmmg EC
Number of Children
dunng EC

Health of Child dwing
EC

Early Childhood
Famly Income
Middle Chaldhood

(0.01)
-0.00
(0.01)
0.0l

(0.01)

{0.01)
-0.00
{0.01)
0.01
{0.01)

(0.01)
-0.00
(0.01)
0.00
(0.01)

(0.01)
-0.01
{0.01)
0.01

(0.01)

0.00
{0.00)
0.00

(0.01)

0.10
(0.08)
0.12%
(0.06)
0.11
(0.14)
0.01%*
{0.00)
-0.00
(0.00)
0.00
(0.00)
0.01
(0.01)
-0.02
{0.02)
0.00
(0.00)
0.03
(0.02)
-0.04
(0.04)
0.01
(0.06)
1.18
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(0.00)
-0.00
(0.01)
-0.00
(0.00)

(0.00)
-0.00
{0.01)

(0.00)

(0.01)
-0.00
(0.01)
-0.00
{0.00)

0.01
{0.00)
20.02*
(0.01)

-0.06
(0.09)
0.03
(0.06)
-0.06
(0.09)
0.01
{0.00)
-0.00%*
{0.00)
0.00
{0.00)
-0.04%
(0.02)
0.03
(0.02)
-0.00
(0.00)
0.02
(0.02)
-0.02
{0.04)
0.10
(0.06)
0.01



Famuly Income

Level 1 Slope
(Time-varving
variables and within-
child change)

Middle Childhood

LE&E
Attention Problems

Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty

Marital Status
Child Health

MNumber of Children

Model 1

Between
MC LESS at

lavel 2

Model 2
Betwesn
with
EC LESS

Model 3

Within
MC LESS at

lewel 1

0.06
{0.11)
0.21
{0.20)
0.09
{0.10)

Model 4

Between
- within

0.06
(0.11)
0.20
0.20)
0.09
(0.10)

(1.04)

Model 5 Model 1 Model 2
Full model w

Poverty

Between Betwesn
MCLESS at with
lewal 2 EC LRSS

0.07
(0.11)
0.24
(0.17)
0.10
{0.09)

0.37
(0.30)
0.69
(0.60)
2.95%+
{0.92)
0.09
(1.25)
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Model 3

Within
MCLESS at
level 1

0.05
(0.07)
-0.01
0.19)
-0.00
(0.07)

Model 4

Betwesn
- within

0.04
(0.07)
-0.02
{0.19)
0.00
{0.07)

{0.06)

Model 5

Full model w
Poverty

0.04
{0.0T)
0.02
(0.18)
0.00
(0.06)

0.14
(0.24)
0.07
(0.66)
1.06
(0.68)
-1.45
(1.08)



Table 14: Coefficients for WJ Picture Vocabulary by Gender

Average Intercept

Males (n =570

Females (n = 533)

acros: Middle Model 1 Meodel 2 Model 3 Model4 Meodel s Model 1 Model 2 Model 3 Model4 Meodel 5
Childhood
Betwreen Betwesn Withan Between  Full model w Between Between Within Between Full model w
MCLESS at with MCIESS at  -within  Poverty MC LESS at with MCLESS at -within  Poverty
lewel 2 EC LRSS level 1 level 2 ECLESS level 1
Intercept 406 42%%x 406 30%FF  4OF 51k 496 30%%F 405 QTR 404 Ti¥E% 404 gR¥*E 404 glEFE 404 gR*EE 404 ] 534
(0.43) (0.42) (0.45) (0.42) {034 (0.46) (0.46) (0.48) (0.45) (0.36)
Early Childhood LESS
Attention Problems -1.52% -2.52% -0.73 -2 7gEE -2 7R -l.05
(0843 (0.86) (0.58) (0.77) {0.76) {0.67T)
Self-Regulation 1.8]1%* 181#* 0.02 1.85% 1.85%% 0.08
(0.65) (0.6T) {0.48) (0.73) {0.71) {0.53)
Behavior Problems 1.64#% 1 645+ 0.20 1.49% 1. 49%=% 0.57
{0.63) {0.6T) {054y (0.69) {0.68) (0.55)
Middle Childhood
LESS
Avg Attenthion Problems -0 59%%# -0 46*# -0 46 -0.14 -6 FEE -0.56%%% -0 5pF%E 0,20
(0.14) (0.14) (0.13) {0.12) (017 (0.15) (0.14) (0.12)
Self-Regulation 0.51 0.46 046 0.12 0.12 0.07 0.07 -0.04
(0.2T) (026} (024 {0.19y (0.38) (0.34) (0.32) {0.24)
Behavior Problems -0.03 0.02 0.02 0.08 -0.16 -0.13 -0.13 0.03
(0113 {0.11) {0.11) {0.08) (0.15) (0.13) {0.13) {0,097}
Early Demographics
Maternal Age at 1| month 0.06 0.07
{007 {0,097}
Maternal Education at 0.13 0.52
lm {020 (0.22)
Chald Male
Chald - Hispamie 1.10 018
{132 {1.64)
Chald - Black -1.17 -3.00%
(130 ({L.4T)
Chuld — Low Birthweight 428 1.64
{262 {1.58)
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Chald — Age in grade 1
Chald -Baylay 15 + 24m
Maternal PPVT 36 m

Fesidential Mobility
dunng EC

Marital Transitions
dunng EC

Maternal Employment
Hours durimg EC
Mumber of Children
during EC

Health of Child duwing
EC

Early Childhood
Famuly Income
Middle Childhood
Famuly Income

Level I Linear Slope

(Between-children
differences)

Tutercept

Early Childhood LESS
Attention Problems

Self-Regulation
Behavior Problems
Aliddle Childhood

LE&S
Attention Problems

Model 1

Between
MC LESS at
level 2
044+

(0.01)

0.00

Model 2

Between
with
EC LESS
e
(0.01)

-0.00
{0.01)
-0.02
(0.01)
-0.02
{0.01)

0.00

Model 3

Within
MC LESS at
lewel 1

044+

{0.01)

Model 4

Between
- within

0_44***
(0.01)

0.00
(0.01)
-0.02

(0.01)
0.0

(0.01)

0.00

0.28%*
{0.09)
0.18
(0.03)
02282+
(0.03)
0.09
(0.26)
0.39
(0.29)
-0.01
(0.03)
-1.32%#
(0.41)
1.56
{0.88)
137
(0.89)
-111
(1.06)
Model 5

Full model w
Poverty

|:|44 EE S 3
{0.01)

0.00
{0.01)
-0.02
(0.01)
-0.02
(0.01)

-0.00
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Model 1

Between
MC LESS at
lavel 2
[.4g=ss

(0.01)

0.00

Model 2

Between

with

ECLESS

U.;‘_E** *
{0.01)

0.02
{0.01)
-0.02
{0.01)
0.02
{0.01)

-0.00

Model 3

Within
MC LESS at
level 1

043* Xk
(0.01)

Model 4

Betwesn
- within

|:|.4E**t
{0.01)

0.02
{0.01)
-0.02
(0.01)
-0.02
(0.01)

-0.00

0.24*
{0.11)
0_22**#
{0.09)
|:|_ 1 :.‘tt x
{0.03)
0.13
{0.34)
0.03
{0.32)
0.01
{0.03)
D 4THe*
(0.44)
227+
{0.94)
0.77
(1.12)
-0.09
(1.20)
Model 5

Full model w
Poverty

0472
{0.01)

0.03
{0.02)
-0.03
(0.01)
-0.02
{0.01)

0.00



Self-Fegulation

Behavior Problems

Early Demographics
Maternal Age at 1 month

Maternal Education at
lm

Chald Male

Child - Hispamc

Chuld - Black

Chuld — Low Birthweight
Chuld — Age in grade 1
Child -Bavley 15+ 24m
Maternal PPVT 36 m

Fesidential Mobility
duning EC

Marital Transitions
dunng EC

IMaternal Employment
Hours dumg EC
Mumber of Children
dunng EC

Health of Child duning
EC

Early Childhood
Famuly Income
Middle Childhood

(0.00)
-0.00
(0.01)
0.00

(0.00)

{0.00)
0.00
{0.01)
0.00
{0.00)

(0.00)
0.00
(0.01)
0.00
(0.00)

(0.00)
-0.00
{0.01)
0.00
(0.00)

-0.00
(0.00)
-0.00

{0.01)

0.00
(0.04)
-0.06
(0.04)
0.02
(0.07)
-0.01%#
(0.00)
-0.00
(0.00)
0.00
(0.00)
0.01
(0.01)
-0.00
{0.01)
0.00
(0.00)
-0.00
(0.01)
0.01
(0.03)
-0.01
{0.03)
0.04
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0.00)
0.00
(0.01)
-0.00

{0.00)

{0.00)
-0.00
{0.01)
-0.00
{0.00)

(0.00)

(0.01)
-0.00
(0.00)

{0.00)
0.01
{0.01)
-0.00
{0.00)

-0.00
{0.00)
0.01

{0.00)

0.03
{0.03)
0.01
{0.03)
0.07
(0.06)
0.01%
{0.00)
-0.00
{0.00)
0.00
{0.00)
-0.01
{0.01)
0.01
{0.01)
0.00
{0.00)
0.02
{0.01)
0.01
{0.02)
0.02
{0.03)
0.02



Fapmly Income

Level 1 Slope

(Time-varving

variables and within-

child change)
Middle Childhood
LE&S

Attention Problems

Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty2 (M)
Mantzl Status
Chuld Health

Number of Children

Model 1

Betwreen
MCLESS at

level 2

Model 2
Betwean
with
EC LRSS

Model 3

Within
MC LRSS at

lewel 1

0.04
(0.05)
0.07
(0.07)
0.03
{0.03)

hiodel 4

Between
- within

0.04
(0.05)
0.07
(0.07)
0.03
(0.03)

{0.03)

Model 5 Model 1 Model 2

Full model w Between Between
Poverty MC LESS at with
level 2 EC LESS

0.05
{0.05)
0.08
(0.0T)
0.03
{0.03)

0.33
017
(035
015

(037
0.40
{0.62)
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Model 3

VWhithin
MC LESS at
level 1

0.06
(0.04)
0.03
(0.09)
0.00
(0.04)

Model 4

Betwesn
- within

0.07
(0.04)
0.03
(0.09)
0.01
(0.04)

{0.03)

Model 5

Full model w
Poverty

0.07
{0.04)
0.04
{0.09)
0.01
{0.03)

0.16
{0.14)
0.35
{0.35)
-0.43
{0.35)
0.81
{0.54)



Table 15: Coefficients for WJ Applied Problems by Gender

Average Intercept

Males (n = 570)

Females (n=5533)

acrozs Aliddle Model 1 Model 2 MModel 3 Model 4 Model 5 MModel 1 Model 2 MModel 3 Modeld Models
Childhood
Betwreen Between Wiithan Between  Full model w Between Between Wiithan Between Full model w
MCLESS at with MCLESSat  -within  Poverty MC LESS at with MCLESS at -within  Poverty
level 2 ECLESS level 1 level 2 EC LRSS level 1
Intercept 403 Qi+x% 492 go*Ex 403 QEEEE 492 00%ex 40D gOFEF 491 g3*Ex 401 57#%%  40] To¥Ex 401 57#ex  40] J4¥E
(0.53) (0.51) (0.56) (0.51) (047 (0.46) (0.45) (049 (0.45) (0.0

Early Childhood LESS

Attention Problems 247 -1.07%% -1.61 -1 BDEx -1 82x%% -1.1%

(CBQ + CBCL) (1.18) (1.18) (D.E3) (0.78) (0.78) (0.72)

Self-Regulation 1.84% 1.84% 0.24 1.92* 1.52% 0.15

(CBQ + 55E5) (0.8T) (0.8T) (0.75) (0.75) (0.75) {0.600

Behavior Problems 2.26%* 224%* 1.36 1.06 1.06 022

(CBCL + 55R5) {0800 {0.80) (0.70) (0.76) {0.76) (0.70)

Middle Childhood

LESS

Avg Attenton Problems  -0.95%%% -0 g3FEE EiR e -0 47 -l.3EsE -.o4=x% -0 O4FsE -0 g4 Fxx

(TFF Atin Problams) (0.18) (0.1T) 017 (0.14) ({017 (0.15) (0.15) (0.12)

Self-Regulation 043 0.39 039 0.03 0.08 0.01 -0.01 015

(TEF Self-Control) {0.32) {0.33) {0.33) {0.26) {0.34) (0,300 {0.30) {0.24)

Behavier Problems -0.01 0.05 0.05 0.08 -0.02 0.02 0.02 0.17

(TEF Externalizing Beh) (0.14) (0.14) (0.14) (0.11) ({0.12) (0.11}) (0.11) (0,107

Early Demographics

Maternal Age at 1 month 0.04 0.0:6
(0.10) (0.09)

Maternal Education at 0.26 0. 75%*

lm (023) (0.22)

Chald Sex

Chald - Hispamie -2722 -0.97
(1.79) (1.800

Chald - Black -4 17* -3.97*
(1.94) (1.500
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Child - Birthweight
Child — Age in zrade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Fesidential Mobility
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Mantzl Transitions
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Maternal Employment
Hours duing EC
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duning EC

Health of Child duning
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level I Linear Slope

(Between-children
differences)

Intercept

Early Childhood LESS
Attention Problems
(CBQ + CBCL)
Self-Regulation

(CBQ + 55E5)
Behavior Problems
(CBCL + 55RS)
Middle Childhood

Model 1

Beatween
MC LESS at
level 2
0.82%x

(0.01)

Model 2

Betwesn
with

ECLESS
0.82%**

{0.01)

0.03
{0.02)
0.01
{0.02)
0.03
{0.02)

Model 3

Withan
MC LESS at
level 1

(.g3%**

(0.01)

Model 4

Between
- within

0.82%%%

(0.01)

0.03
(0.02)
-0.01
(0.02)
0.03
(0.02)

1.59
(1.96)
Dj} EEE
(0.12)
023 EkE
{0.05)
0.11%*
(0.03)
-0.59
(0.37)
0.82
(0.43)
0.04
{0.03)
047
(0.51)
2.25
(1.22)
0.20
(131)
-4 86+
(1.55)
Model 5 Model 1

Full model w
Poverty

Between
MCLESS at
lewvel 2

[EG++*

(0.01)

032 EEE
(0.01)

0.02
(0.02)
-0.00
(0.02)
-0.03
{0.02)
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Between

with

ECLESS

086+
(0.01)

0.02
(0.02)
-0.03#
(0.02)
0.0

(0.02)

Model 3
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MC LESS at
lavel 1

0.86%%+
(0.01)

Model 4

Betwesn
- within

0.8+
{0.01)

0.02
{0.02)
-0.04%
{0.02)
-0.01

{0.02)

0.02
2.22)
0.37++
{0.11)
0.3]1%+%+
{0.04)
0.05
{0.03)
0.46
(0.37)
0.32
{0.41)
-0.01
{0.03)
-0.55
(0.45)
-0.06
(1.03)
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(1.32)
-0.55
(1.25)
Model 5

Full model w
Poverty

0.85*#+
{0.01)

0.01
{0.02)
-0.02
{0.02)
0.00
{0.02)



LRSS

Avg Attention Problems
(TEF Attn Problems)
Self-Regulation

(TRF Self-Contral)
Behavior Problems
(TRF Externalizing Beh)

Early Demographics
Maternal Age at | month

Maternal Education at
lm

Chald Sex

Chuld - Hispamc

Chuld - Black

Chald - Birthweight
Chuld — Age in grade 1
Chuld -Bavley 15 + 24m
Maternal FPVT 36 m

Fesidential Mobility
duning EC

Mantal Transithons
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Number of Children
during EC

Health of Chuld durning
EC

Early Childhood

0.01*
(0.00)
0.00
(0.01)
-0.00
(0.00)

0.01%
{0.00)
0.00
{0.01)
-0.00
(0.00)

0.01%
(0.00)
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-0.00
(0.00)

0.01
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-0.00
{0.01)
-0.00
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0.01
{0.01)
-0.01
{0.03)
-0.01
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0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.00
(0.00)

(0.01)
-0.00
(0.00)

-0.00
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Poverty2 (0%

Middle Childhood
Poverty2 0%

Level 1 Slope
(Time-varving
variable: and within-
child change)
Middle Childhood

LRSS
Attention Problems

Self-Regulation
Behavior Problems
Time-varying
Covariates
Poverty2 00

Mantal Status (ves/no)
Child Health

Number of Children

Model 1
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MC LESS at
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Model 2
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ECLESS

Model 3
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Model 4
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(0.06)
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(0.04)
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Full model w
Poverty
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level 2

0.00
{0.05)
0.21%
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0.05

(0.04)

-0.08
021)
0.40
{0.46)
0.37
(0.56)
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{0.72)
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Model 2
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EC LE&S

Model 3
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MC LESS at
lavel 1

0.07
(0.06)
0.05
(0.13)
0.00
(0.05)

Model 4

Between
- within

0.07
(0.06)
0.05
{0.13)
0.01
(0.05)

(0.09)
0,02
{0.09)

Model 5

Full model w
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0.07
{0.06)
0.05
{0.12)
0.01
{0.05)

0.21
0.17)
0,36
(0.49)
0.34
(0.53)
20.67
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5.0 DISCUSSION

This study examined links between learning-related social skills in middle childhood, as
measured by teacher reports of self-regulation, attention problems, and behavior problems, and
trajectories of academic achievement during elementary school. Specifically, between-children
differences as well as within-child changes in learning-related social skills during middle
childhood and their associations with trajectories of reading, vocabulary, and math from first
through fifth grade were modeled using Hierarchical Linear Modeling. These links were
examined after controlling for early learning-related social skills, demographic variables,
maternal verbal ability, and children’s cognitive ability. Additionally, the possible role of
learning-related social skills as a moderator was examined in two different contexts. First,
whether having higher levels of learning-related social skills moderate the risk of poor academic
achievement for children from low-income families; and second, whether links between
learning-related social skills and academic achievement are stronger for boys.

Between-children differences in learning-related social skills were found to be associated
with average intercepts for achievement but not with rates of growth. Within-child changes in
learning-related social skills were not associated with changes in achievement. With respect to
interindividual differences (between-children), teacher-reported attention problems in middle
childhood were associated with average reading, vocabulary, and math during elementary school.

These associations held up over and above demographic variables, maternal verbal ability, and
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children’s cognitive ability. In contrast, teacher reports of self-regulation and behavior problems
were not associated with average achievement. Individual differences in early childhood
attention skills, self-regulation, and behavior problems, as reported by mothers, were associated
with average achievement scores; however, after controlling for child and family factors, they
were no longer significant.

Learning-related social skills were not found to moderate the links between family
incomes during early or middle childhood and trajectories of achievement. However, learning-
related social skills appeared to moderate some links between gender and achievement. Based on
the more stringent alpha level of 0.01, lower teacher-reported attention problems in middle
childhood were associated with higher average levels of reading scores for girls even after early
childhood learning-related social skills, children’s cognitive ability in early childhood, and
maternal verbal skills were taken into account. At a more liberal alpha level of 0.05, higher

average levels in reading for boys were also associated with teacher-reported attention problems.

5.1 RESEARCH QUESTION 1

5.1.1 Between-Children Differences in LRSS and Trajectories of Achievement

In the present study, between-children differences as well as within-child changes in learning
related social skills were modeled to predict levels and growth in trajectories of academic
achievement. As noted above, only between-children differences in learning-related social skills
and achievement were observed. Findings for within-child changes in learning-related social

skills and achievement were nonsignificant. Further, with respect to the finding for between-
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children differences, effects were found for average levels of achievement only. Learning-related
social skills in middle or early childhood did not predict rates of growth in academic trajectories.
The following section presents a discussion of the associations among achievement and early

versus middle childhood learning-related social skills in the context of this study.

5111 LRSS in Middle Childhood

Teacher reports of attention problems, but not self-regulation and behavior problems,
were associated with average reading, vocabulary, and math scores. These results are consistent
with those of Duncan and colleagues (Duncan et al., 2007) and Alexander, Entwisle, and Dauber
(1993). Duncan and colleagues found attention in kindergarten a reliable predictor of math and
reading achievement at first, third, and fifth grades besides early cognitive skills. Similarly,
Alexander and colleagues found attention span to be concurrently associated with report cards
and standardized tests of reading and math. Attention span was associated with report card and
standardized test score of reading at first and second grades, with math reports cards at first,
second, and fourth grades, and with standardized math test score at first grade only (Alexander,
Entwisle, & Dauber, 1993). They also found attention span at first grade to be associated with
math performance at fourth grade. In both studies, other aspects of learning-related social skills
were not as strongly associated with achievement. For example, measure of self-regulation in the
Duncan study (Duncan et al., 2007) and cooperation-compliance in the Alexander, Entwisle, and
Dauber (1993) study were not as strongly associated with academic achievement as was
attention. Consistent with previous findings, attention skills in middle childhood appeared to be a
better predictor of average levels of academic achievement than other components of learning-

related social skills. In the present study self-regulation or behavior problems, as reported by
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teachers, did not predict either the levels or the rates of growth in any of the achievement
outcomes.

Unexpected were the null findings for the links between teacher reports of self-regulation
and academic achievement. Teacher reports of self-regulation in middle childhood were not
associated with academic achievement outcomes even when early learning-related social skills,
family demographics, and individual factors were not taken into account. One possibility is that
the ability to complete standardized assessments of academic skills in the laboratory along with
several other tasks may have been influenced by individual differences in children’s attention
skills only. Several elements of attention regulation such as engagement, disengagement in tasks,
and shifting and orienting attention were required to finish the two to three-hour long laboratory
measures including the Woodcock Johnson Tests of Achievement and Cognitive Ability. On the
other hand, self-regulatory abilities that were assessed by teacher reports may not have played
out in completing the tests of achievement administered in the laboratory. Some key components
of teacher reports of self-control were about handling conflict with peers, responding
appropriately to peers and cooperating with agemates, accepting peers’ ideas for group activities,
and the ability to handle criticism. Perhaps, if academic outcomes had been measured using
report cards as well differential links between self-regulation and academic skills would have
emerged. Reports cards provide a glimpse into children’s performance at school and their ability
to work in groups with classmates, as well as their ability to learn from feedback from teachers
and peers. However, shared method variance could also inflate associations between teacher-
reported learning-related social skills and teacher-assigned

Teacher reports of behavior problems were also not indicative of either the levels of

achievement or growth in trajectories of achievement. Alexander, Entwisle, and Dauber (1993)
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argue that social skills such as helpful behavior or even anger and defiance should not
necessarily be associated with achievement since they matter less for learning. On the other
hand, they demonstrate qualities such as active interest in the subject matter, active participation,
and attention span, to be related to achievement.

The results linking teacher reports of middle childhood attention but not self-regulation
and behavior problems with academic skills reiterate the importance of disaggregating
components of learning-related social skills to assess their unique links with academic
achievement. A distinction between different aspects of learning-related social skills was made
in this study and differential links with achievement were found. But, it should be noted that each
of these scales have some overlap, both statistically and conceptually. As reported earlier, the
three averaged measures of learning-related social skills in middle childhood are moderately
intercorrelated (-0.64 to 0.52). Also, a small number of items in the attention measures appear to
be tapping into self-regulatory abilities (can’t sit still, restless, fidgets, poorly coordinated or
clumsy). The fact that teacher reports of attention encompassed several aspects of self-regulation
and not merely “pure” attention skills demonstrates the complexity in measuring facets of

children’s social skills that are not mutually exclusive.

51.1.2 LRSS in Early Childhood

Similar to the results for teacher-reported attention in middle childhood, attention in early
childhood was also associated with average achievement scores and not with rates of growth
during elementary school. Maternal reports of attention problems in early childhood remained
predictive of vocabulary and math over and above child and family factors but their links with
average reading scores attenuated once the child and family factors were controlled. Thus,

teachers’ and mothers’ reports may have captured aspects of children’s attention skills that are
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predictive of later academic performance. However, these results are somewhat inconsistent with
previous work has found early learning-related social skills to be predictive of both level and
change in reading and math (Li-Grining, Votruba-Drzal, & Maldonado, revise-resubmit 2009).
In the work by Li-Grining and colleagues, however, a composite measure of self-regulation,
attentiveness, and persistence was employed, whereas social skills were disaggregated in this
study. A composite measure of skills that included persistence is likely to capture a variety of
positive behaviors associated with learning.

Characteristics such as attention and self-regulation have some common underpinnings
(Ruff & Rothbart, 1996), however only attention, as predicted by teachers in middle childhood
and by mothers in early childhood, was consistently and uniquely associated with measures of
achievement in this study. Although contemporaneous teacher reports of self-regulation did not
predict academic skills, maternal reports of self-regulation measured in early childhood were
uniquely associated with academic outcomes until demographic and family factors were taken
into account. One reason for these different patterns of findings may be that mother and teacher
reports are tapping into different aspects of regulation. Mother reports may have captured
effortful control in the home environment specifically related to achievement, whereas teacher
reports appear to assess self-control with classmates. Moreover, with respect to early regulation,
it is clear that numerous family characteristics were playing a role in explaining mother-reported
regulation and its association with achievement.

However, it is somewhat intriguing that learning-related social skills assessed in early
childhood were better predictors of achievement than the learning-related social skills measured
contemporaneously while children are in school. This may not necessarily be at odds with

developmental progression of skills in childhood. In general, relatively greater variability in
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skills in early childhood as compared to middle childhood is reported (Huston & Ripke, 2006).
Therefore, one possible explanation for the difference in the two results is the differential
stability of behaviors in early versus middle childhood. Skills are more likely to be malleable
among toddlers and preschoolers than elementary school children (Kochanska, Tjebkes, &
Forman, 1998; Kopp, 1989). Since skills gradually become more stabilized in middle childhood
one would expect to observe a stronger relationship between learning-related social skills in
early childhood and later achievement than the concurrent associations between the two in
middle childhood.

This suggests that early learning-related social skills continue to have relevance for
achievement throughout middle childhood. Nonetheless, this does not explain why learning-
related social skills in middle childhood, especially self-regulation and behavior problems, did
not predict achievement in middle childhood. It would be rather inaccurate to conclude based on
these results that contemporaneous learning-related social skills have no relevance for
achievement without ruling out data or measurement related issues, if any, specific to this
dataset. None of the learning-related social skills in third grade are correlated with the first and
fifth grade assessments whereas the latter two show modest correlations. It is surprising that
assessments of self-regulation, attention, and behavior problems in third grade are all not
associated with their first and fifth grade counterparts. This pattern appears unique to the NICHD
SECCYD data since there is little reason to expect developmental aberrations during third grade
in these learning-related social skills. Thus, the middle childhood findings should be interpreted
with caution.

One aspect in particular that requires further consideration is the associations among self-

regulation skills, academic achievement, and health. Ratings of children’s health appeared to be
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one potential mediator of self-regulation and achievement associations. Raver and Zigler (1997)
aptly emphasize the importance of children’s health in children’s social, emotional and cognitive
development by stating that fatigue or illness can compromise children’s social competence.
Moreover, poor health is also associated with more days missed from school and low energy
level even when the child may attend school. For example, Li-Grining (2007) found that
children’s health predicted the development of self-regulation skills during preschool and
elementary school for low-income children. Thus, poorer health could be associated with
children’s socio-emotional skills as well as directly with academic performance. In either case,
paying more attention to children’s health may be useful in understanding development in

multiple domains including achievement.

5.1.2 Within-Child Changes in LRSS and Changes in Achievement

A second aim of the study was to examine within-child changes in learning-related social skills
and corresponding changes in achievement during elementary school. Although not implying
causality, within-child analysis informs us how well improvements/declines in learning-related
social skills predict improvements/declines in achievement. However, contrary to expectations,
changes in teacher reported self-regulation, attention problems, and behavior problems were not
associated with corresponding changes in reading, vocabulary, or math skills.

The results for within-child associations are inconsistent with some past research.
McClelland and colleagues (2007) reported growth in emergent literacy, vocabulary, and math
over the prekindergarten year as a function of growth in behavioral regulation during
prekindergarten. The participants in the McClelland study were from middle to upper-middle
class families and thus can be considered quite comparable to the participants followed-up in this
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study who were more economically advantaged. It may be noted that a great majority of this
sample of children did not score in the clinical ranges of problem behaviors. On the contrary,
children displayed higher than average levels of self-regulation and lower levels of behavior
problems. Given that the skills were already high and problems were in the low range, there was
less room for improvement. This may have contributed to the lack of evidence for within-child
changes in learning-related social skills and accompanying changes in achievement. Thus, from a
practical perspective, these non-significant associations would suggest caution to invention
efforts related to the various learning-related social skills assessed in this study.

This study only demonstrated support for individual differences in children’s learning-
related social skills predicting average levels of achievement. No support was observed for
learning-related social skills predicting growth in achievement or changes in learning-related
social skills predicting change in achievement. As noted earlier, this sample of children already
displayed higher levels of self-regulation and lower levels of attention or behavior problems.
Since the skills are already at relatively higher levels in this sample there may not have been
significant improvements in their learning-related social skills overtime, which would contribute
to an apparent lack of association between changes in achievement as a function of changes in
learning-related social skills. In future work, children’s social and behavioral trajectories will be
examined to distinguish cases with stable patterns from children with improvements or declines
in skills over time. Further analysis of subgroups of children with higher levels of problems and
lower levels of self-regulation may be more likely to reveal whether improvements in learning-
related social skills predict improvements in achievement.

Within-child analyses provide a more rigorous test of associations because the influences

of time-invariant child characteristics are controlled. In contrast, between-child analyses are
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susceptible to endogeneity and selection biases (Duncan, Magnuson, & Ludwig, 2004). Thus,
within-child relations between LRSS and achievement may not have been detected because the
LRSS skills did not develop in a linear fashion during middle childhood, but it may also be the
case the selection factors are operating as well that drive the between-child findings.
Experimental designs to link improvements in LRSS to gains in achievement may be the most

successful way to resolve these developmental and methodological issues.

5.2 RESEARCH QUESTION 2

5.2.1 Family Income, Achievement, and LRSS

The current study also examined whether learning-related social skills served as a moderator of
the links between family income and academic achievement. It was expected that having higher
levels of self-regulation and lower levels of attention and behavior problems would be associated
with higher academic achievement scores and with higher rate of growth in achievement for
children from lower income families compared to lower-income children with lower levels of
learning-related social skills. Interactions between learning-related social skills and family
income in middle as well as early childhood were examined. In the present study, interactions
between learning-related social skills and family income during early and middle childhood in
predicting achievement were not observed. This result is contrary to recent findings from
nationally representative samples. Li-Grining, Votrba-Drzal, and Maldonado (revise-resubmit,
2009) found learning-related social skills to be especially beneficial to the academic trajectories

of children living in poverty. The nationally representative sample from the Early Childhood
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Longitudinal Study employed in the work by Li-Grining and colleagues is nationally is 10 times
larger than the present study, hence was better able to detect very small differences among
groups. It is not clear whether using income-to-needs ratios in this study as opposed to family
income in the other study made a difference.

It is noteworthy that the analytic sample in this study is biased towards better family and
economic resources. Approximately 98% of the children lived in two-parent homes, and 80% of
the families were above 200% of the poverty level. Only 13% of the families in early childhood
and 7% of the families during middle childhood were below 100% of the poverty level. Thus,
national samples including a greater numbers of families in deep poverty as well as a broader
range of low-income families would help in detecting interactions between learning-related

social skills and family income.

5.2.2 Gender, Achievement, and LRSS

One of the goals of this study was also to investigate whether higher levels of learning-related
social skills predicted higher achievement scores for boys more than girls. Higher levels of
learning-related social skills were indeed found to be associated with girls’ and boys’
achievement scores. However, the magnitude of associations between learning-related social
skills did not differ significantly by gender. As can be observed in the results presented in tables
12-14, main effects of learning-related social skills were evident but there were no statistically
significant moderations by gender.

One interaction between teacher-reported attention problems and levels of math
achievement was observed, such that higher levels of teacher-reported attention problems were
associated with lower average math scores for girls. This was based on alpha level of 0.01 for the
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two-tailed tests. A more stringent alpha level was set since several t-tests were conducted to
compare coefficients linking attention, self-regulation, and behavior problems with reading,
vocabulary, and math scores. It may be noted that at the traditional alpha level of 0.05, higher
levels of teacher-reported attention problems were associated with lower average reading scores
for boys compared to girls.

Since several comparisons were conducted and most results were non-significant one
could assume that the few significant finding are spurious. However, in this study, teacher-
reported attention problems consistently predicted average levels of achievement scores
suggesting otherwise. With respect to math, girls have traditionally scored more poorly than
boys. Recent studies, however, show that girls’ performance in the math domain is catching up
with that of boys’ (US Department of Education, 2007b). The present finding may further mean
that having higher levels of learning-related social skills, especially attention, helps when there is
more room to improve to begin with.

With respect to the moderating role of learning-related social skills, Li-Grining, Votruba-
Drzal, and Maldonado (revise-resubmit, 2009) found higher levels of teacher-reported learning-
related social skills to be associated with greater gains in girls’ math trajectories compared to
boys’ math trajectories modeled throughout elementary school. In the present study, teacher-
reported skills predicted higher intercepts of girls’ math scores, whereas the Li-Grining study
found higher rates of growth in girls’ math trajectories. Having higher levels of learning-related
social skills may directly or indirectly help girls perform better in math domain. However, since
most moderations tested in the present study were found to be non-significant, any conclusions
about teacher’s perceptions of children’s skills being linked with differential performance for

boys and girls cannot be drawn.
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5.3  LIMITATIONS AND DIRECTIONS FOR FUTURE RESEARCH

5.3.1 Limitations

This study had several noteworthy features, including within-child examination of trajectories,
consideration of unique aspects of LRSS, and the multiple imputation of missing data by
subgroups of race/ethnicity. To some degree this study also adds to our understanding of how
learning-related social skills moderate relations between gender and academic achievement.
However, several limitations should be noted as well. The sample, although ethnically and
geographically diverse, is biased toward better family, economic, and emotional resources. Most
children were from two-parent, middle class families in which mothers were well educated. An
unusual proportion of families did not experience marital or residential transitions, and less than
20% of the families were below 200% of poverty level. Children born preterm or with low birth
weight were excluded from the NICHD SECCYD; similarly teen mothers were not included in
this sample. Hence, a range of problems associated with low child birth-weight or having a very
young mother were not captured in this dataset. Learning-related social skills were mostly in the
normative range. Most children in this sample did not display attention and behavior problems in
the clinical range. This sample of children exhibited higher levels of self-regulation as well. With
such a sample it is inappropriate to make generalizations to predominantly low-income or ethnic
minority populations in which higher levels of socioemotional problems are observed.

Some methodological constraints also exist. Measures of early learning-related social
skills were obtained at 54 months only and information from a single source was used. The intent
was to composite early learning-related social skills spanning birth through 54 months. However,
low correlations among various reports and observational measures of children’s skills in early
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childhood precluded the possibility of forming comprehensive composites. Since data were not
experimentally manipulated in this study causal conclusions regarding links between learning-
related social skills and academic achievement cannot be drawn based on results. In addition,
teacher ID at first grade was used to model nesting within classrooms, however, this approach
assumed that there was no change in classrooms between first and fifth grades and that the factor
was essentially constant across the three time points. A better approach to modeling data
dependence due to nesting within classrooms would have been to perform cross-classification
procedures (Raudenbush, 1993) that take into account changes in nesting structures at each
assessment. However due to missing information about teacher ID, the current approach was
limited to utilizing only first grade teacher ID as an indicator of nesting within classrooms, thus,
lacking in variability in nesting that existed in this data from one assessment to another.
Assuming invariant nesting structure did not completely rule out whether and to what degree

data dependence at each assessment was associated with achievement outcomes.

5.3.2 Directions for Future Research

Some shortcomings of this study point to several features that can be added in future studies for
developing a better understanding of links between learning-related social skills and trajectories.
In this study, associations between learning-related social skills and achievement were examined
with indices of learning-related social skills as predictors and achievement indicators as
outcomes. Following the work by Dearing, Kreider, Simpkins, and Weiss (2006) further analyses
with achievement as predictors and learning-related social skills as outcomes may help clarify
the extent to which causal factors work in one direction over another. Dearing and colleagues
examined how between-children and within-child differences in family involvement in school
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were associated with children’s literacy. In that study, two latent growth curve models were
estimated: one with family involvement as a predictor and literacy skills as the outcome, the
other with literacy skills as the predictor and family involvement as the outcome. Since the data
were non-experimental, causality may not be established with such analyses; however, such
longitudinal analyses may help us understand the directions in which causal factors/confounds
work.

In the current study maternal reports were used to index early childhood learning-related
social skills, whereas teacher reports were used during middle childhood. In future work,
additional analyses with maternal reports of leaning-related social skills in middle childhood
could be used. Similar to Li-Grining, Votruba-Drzal, and Maldonado (revise-resubmit, 2009),
teacher reports of learning-related social skills in kindergarten could be included as early
indicators. Likewise, more comprehensive predictors and outcomes may provide a more
complete picture of the associations that may exist but were not detected due to methodological
limitations. Assessment of learning-related social skills using information from multiple sources
such as mothers, teachers, peers, and including observations would be more valuable. Moreover,
information from multiple sources may also be more likely to capture real differences in
children’s skills. Sets of children may exhibit similar tendencies in one domain but we may
observe greater variability in some other domain. Therefore, even if information obtained from
one source is accurate we may not adequately capture key differences within- or between-
children.

Learning-related social skills were not observed to be differentially linked with gender or
family income in predicting academic achievement. This dataset is biased toward better

economic and socio-emotional resources. Thus, fewer children were observed to display
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significant levels of attention, behavioral, or regulatory problems and fewer families experienced
deep poverty. A more diverse sample will tend to generate more patterns of covariance.
Moreover, using semi-parametric trajectories may provide another tool to model achievement

trajectories as a function of trajectories of learning-related social skills (Nagin, 2007).

5.4 IMPLICATIONS FOR POLICY AND INTERVENTION

Based on this non-experimental, longitudinal study, causal links cannot be claimed. Despite this
obvious limitation, our understanding of the presence and absence of associations among
children’s socio-emotional characteristics, their environment, and academic achievement is
enhanced. However, arriving at quick conclusions with regard to public policy decisions would
be akin to reading beyond what the data and results suggest.

Although changes in children’s learning-related social skills were not associated with
changes in achievement in this study, intervention research such as training young children’s to
improve their symptoms of inattention and working memory (Klineberg et al, 2005) provides a
different lens for testing whether improvements in attention skills are associated with
improvements in school performance. Similarly, other intervention research focusing on in
service training to enhance teacher’s knowledge of ADHD and behavior modification techniques
(Jones & Chronis-Tuscano, 2008) would be beneficial. Such work can determine whether
teacher’s enhanced knowledge of the symptoms of inattention and their ability to handle them
are associated with less negative perceptions of children’s attention skills. Additionally, studying

primarily low income families or identifying children with lower levels of learning-related social
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skills will help figure out whether these skills are associated with resilience in the academic

domain.

55 SUMMARY AND CONCLUSIONS

Using longitudinal data from the NICHD SECCYD links between learning-related social skills in
middle childhood and trajectories of reading, vocabulary, and math from first through fifth grade
were examined. The role of learning-related social skills as a moderator of the links between
family income and academic achievement and between gender and achievement was
investigated. This study is among the few that tested whether links exist between trajectories of
achievement in middle childhood and concurrent learning-related social skills. Attention
problems, based on teachers’ perceptions, emerged as predictors of average performance but not
of change in performance, of key academic competencies. Children’s preschool age attention,
self-regulation, and behavior were also predictors of academic competencies at school age but
several key demographic factors of their environment explain these links better. Children’s
health is one factor that requires further attention as it may be better able to explain the links
between learning-related social skills and academic achievement. This study points to further
investigation of the moderating role of learning-related social skills with subgroups of children
living in greater levels of poverty and exhibiting higher levels of socio-emotional problems. In
conclusion, this study mostly suggests that teacher-reported attention problems have relevance
for achievement test scores but rules out any causal connections since change in learning-related

social skills did not predict change in achievement scores.
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APPENDIX A

Table 16: Proportion of Cases by Subgroups of Race/Ethnicity that are missing data on Achievement Outcomes, Learning-related Social SKills,

and Demographics Variables

Variables Non-Hispanic Hispanic ~ Non-Hispanic Black Non-Hispanic Others
White (n=68) (n=132) (n=357)
(rn =866)
N Availl Miss % miss Avail DMiss % Availl Miss % muss Availl Miss % miss
miss
Marital transitions 851 15 1.7 66 2 29 125 7 53 56 1 1.8
Health of Child 849 17 20 65 3 44 127 5 38 57 0 0
Hours of Employment 849 17 20 65 3 44 127 5 38 57 0 0
Number of Children at Home 849 17 2.0 65 3 44 132 0 0 57 0 0
Maternal Age 866 0 0 68 0 0 132 0 0 57 0 0
Maternal Education 866 0 0 68 0 0 132 0 0 57 0 0
Child Gender 866 0O 0 68 0 0 132 0 0 57 0 0
Child Hispanic 866 0 0 68 0 0 132 0 0 57 0 0
Child Black 866 0 0 68 0 0 132 0 0 57 0 0
Burth weight 866 0 0 68 0 0 132 0 0 57 0 0
Average Bayley Score 847 17 2.0 65 3 44 125 7 53 52 5 8.8
Maternal PPVT 828 38 4.4 62 6 58 118 14 10.6 51 6 10.5
Residential Mobulity 852 14 16 67 1 1.5 130 1 0.8 57 0 0
Ape in grade 1 366 866 O 68 0 0 132 0 0 57 0 0
EC Attention Problems 810 56 65 59 9 132 119 13 08 45 12 21.0
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EC Self Regulation

EC Behavior Problems

MC Attention Problems

MC Self-Regulation

MC Behavior Problems

Aftention Problems G1

Attention Problems G3

Attention Problems G5

Self Regulation G1

Self Regulation G3

Self Regulation G5

Behavior Problems G1

Behavior Problems G3

Behavior Problems G5

WIJI Letter-Word Identification G1
WI Letter-Word Identification G3
W1J Letter-Word Identification G5
WI Applied Problems G1

WIJ Applied Problems G3

WI Applied Problems G5

W1 Picture Vocabulary G1

W1 Picture Vocabulary G3

W1 Picture Vocabulary G5

510
5810
792
788
792
789
610
720
784
606
715
789
610
720
502
785
764
502
784
764
501
785
763

56
56
74
78
74
77
256
146
82
260
151
77
246
146

81
102

82
102
65
81
113

6.5
6.5
8.5
9.0
8.5
8.9
29.6
169
9.5
30.0
174
8.9
2584
169
7.3
94
11.8
7.3
9.5
11.8
1.5
9.4
13.0

59
59
62
62
62
59
54
60
59
53
60
59
54
60
60
62
59
59
62
59
60
62
59

[l ~ = AN = R R = I T
- LA +

WOOOh G0 MDD O D MDD O G0 GO e D GO e N 0D
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13.2
132
5.8

5.8

8.8

13.2
20.6
11.8
13.2
221
11.8

19.0
11.8
11.8
5.8

13.2
13.2
5.8

13.2
11.8
5.8

13.2

118
117
122
121
122
107
113
o7

107
113
96

107
113
97

116
119
121
116
119
121
113
119
121

14
15
10
11
10
25
19
35
25
19
36
25
19
35
16
13
11
16
13
11
19
13
11

10.6
114
7.6
8.3
1.6
189
144
26.5
189
144
273
189
144
26.5
121
08
8.3
121
08
8.3
144
121
8.3

45
45
50
49
50
47
37
45
45
37
45
47
37
45
47
43
48
46
48
43
46
43
43

21.0
210
123
14.0
123
17.5
351
21.0
21.0
351
21.0
175
351
21.0
17.5
158
158
193
158
15.8
193
15.8
158



APPENDIX B

STATA COMMANDS FOR MULTIPLE IMPUTATION OF MISSING DATA

*  This set of commands with individual equations predicting each variable was used to impute
missing data *

** The same set of command were used to individually impute missing data for the three
subgroups of race/ethnicity in this sample: ‘White’ & ‘Others’ combined, ‘Hispanic’, and
‘Black’**

set logtype text
log using feb10wo, replace

#delimit;

ice id childsex ctrann pbiodadn birthwgt etherace mracem01 mage m0l meducmO1 mdil5015
mdi24024 mppvt36 residel attl att2 att3 sregl sreg2 sreg3 bpl bp2 bp3 slfrsm54 cbqicm54
bex sm54 prbrsm54 cbqafm54 bap sm54

incndm01 incndm06 incndml15 incndm24 incndm36 incntm54 incntmls incntmg3 incntmgS
incntmg6

mhrw_mO01 mhrw_m06 mhrw_m15 mhrw _m24 mhrw _m36 mhrw m54 mhrw_mls mahrwmg3
mahrwmg5 mahrwmg6

childO6m child15m chldnm24 chldnm36 chldnm54 chldnmls chldnmg3 chldnmg5 chldnmg6
hlthbmO1 hlthbmO3 hlthbm06 hlthbm09 hlthbm15 hithbm24 hlthbm36 hithbm54 hithbmls
hlthbmg3 hlthbmg5 hithbmg6

mstatm01 mstatm03 mstatm06 mstatm09 mstatm12 mstatm15 mstatm24 mstatm36 mstatm54
mstatm1s mstatmg3 mstatmg5 mstatmg6

using feb10wo,m(5)

eq(id: id,

meducmO1: mracem01 mage mO01 mppvt36,

mdil5ol5: childsex etherace birthwgt mage m01 meducmO1 mdi24024 mppvt36 incndmlS5,
mdi24024: childsex etherace birthwgt mage m01 meducmO1 mdil5015 mppvt36 incndm24,
mppvt36: mracem01 mage m01 meducmO1,
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residel: mracem01 mage mOl meducmO1 ctrann,

ctrann: mracemO1 mage mO1 meducmO1,

pbiodadn: mracemO1 mage mO1 meducmO1 ctrann,

attl: childsex etherace mage m01 meducmO1 mdil5015 mdi24024 mppvt36 incntmls,

att2: childsex etherace mage m0O1 meducmOl mdil5015 mdi24024 mppvt36 incntmg3,

att3: childsex etherace mage m01 meducmO1 mdil5015 mdi24024 mppvt36 incntmg5,
sregl: childsex etherace mage m01 meducmO1 mdil5015 mdi24024 mppvt36 incntmls,
sreg2: childsex etherace mage m01 meducmO1 mdil5o15 mdi24024 mppvt36 incntmg3,
sreg3: childsex etherace mage m01 meducmO1 mdil5o15 mdi24024 mppvt36 incntmg5,
bpl: childsex etherace mage m0l meducmO1 mdil5o15 mdi24024 mppvt36 incntmls,

bp2: childsex etherace mage m01 meducmO1 mdil5015 mdi24024 mppvt36 incntmg3,

bp3: childsex etherace mage m01 meducmO1 mdil5o15 mdi24024 mppvt36 incntmgs,
slfrsm54: childsex etherace mage m01 meducmO1 mdil5015 mdi24024 mppvt36 incntm54,
cbqicm54: childsex etherace mage m01 meducmO1 mdil5o015 mdi24024 mppvt36 incntm54,
bex sm54: childsex etherace mage m01 meducmO1 mdil5015 mdi24024 mppvt36 incntm54,
prbrsm54: childsex etherace mage m01 meducmO1 mdil5015 mdi24024 mppvt36 incntm54,
cbqafm54: childsex etherace mage m01 meducmO1 mdil5015 mdi24024 mppvt36 incntm54,
bap smb54: childsex etherace mage m01 meducmO1 mdil5015 mdi24024 mppvt36 incntm54,
incndmO1: mracem01 mage m01 meducmO1 incndmO06,

incndm06: mracemO1 mage m01 meducmO1 incndml5,

incndm15: mracem01 mage m01 meducmO1 incndm24,

incndm24: mracemO1 mage m01 meducmO1 incndm36,

incndm36: mracem0O1 mage mO1 meducmO1 incntm54,

incntm54: mracem01 mage mO1 meducmO1 incntmls,

incntmls: mracem01 mage m01 meducmO1 incntmg3,

incntmg3: mracem01 mage m01 meducmO1 incntmgs,

incntmg5: mracemO1 mage mO1 meducmO1 incntmg6,

incntmg6: incntmgs,

mhrw_mO01: mracem01 mage m01 meducmOl mhrw_mO06,

mhrw_m06: mracem01 mage mO1 meducmOl mhrw_m15,

mhrw_m15: mracem01 mage m01 meducmOl mhrw_m?24,

mhrw_m24: mracem01 mage mO1 meducmOl mhrw_m36,

mhrw_m36: mracem01 mage m01 meducmOl mhrw_m54,

mhrw_m54: mracem01 mage m0l meducmOl mhrw_mls,

mhrw_mls: mracem0l mage m01 meducm01 mahrwmg3,

mahrwmg3: mracemO1 mage mO1 meducmO1 mahrwmgs5,

mahrwmg5: mracemO1 mage mO1 meducmO1 mahrwmg6,

mahrwmg6: mahrwmgs5,

childO6m: mracemO1 mage mO1 meducmO1 child15m,

child15m: mracem01 mage m01 meducmO1 chldnm24,

chldnm24: mracem01 mage m01 meducmO1 chldnm36,

chldnm36: mracem01 mage mO1 meducmO1 chldnm54,

chldnm54: mracem01 mage m01 meducmO1 chldnm1s,

chldnmls: mracem01 mage mO1 meducmO1 chldnmg3,

chldnmg3: mracem01 mage m01 meducmO1 chldnmg5,

chldnmg5: mracem0O1 mage mO1 meducmO1 chldnmgo,
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chldnmg6: chldnmgs,

hlthbmO1: childsex birthwgt etherace hlthbmO03,
hlthbmO03: hlthbmO1,

hlthbmO06: childsex birthwgt etherace hlthbm09,
hlthbm09: hlthbm06,

hlthbm15: childsex birthwgt etherace hlthbm24,
hlthbm24: childsex birthwgt etherace hithbm36,
hlthbm36: childsex birthwgt etherace hlthbm54,
hlthbm54: childsex birthwgt etherace hithbm1s,
hlthbmls: childsex birthwgt etherace hithbmg3,
hlthbmg3: childsex birthwgt etherace hithbmg5,
hlthbmg5: childsex birthwgt etherace hlthbmg6,
hlthbmg6: hlthbmg5,

mstatmO1: mracem01 mage mO1 meducmO1 mstatm03,
mstatm03: mracem01 mage m01 meducmO1 mstatm06,
mstatm06: mracem01 mage mO1 meducmO1 mstatm09,
mstatm09: mracem01 mage m01 meducmO1 mstatm12,
mstatm12: mracem01 mage mO1 meducmO1 mstatm15,
mstatm15: mracem01 mage m01 meducmO1 mstatm24,
mstatm24: mracem01 mage mO1 meducmO1 mstatm36,
mstatm36: mracem01 mage m01 meducmO1 mstatm54,
mstatm54: mracem01 mage mO1 meducmO1 mstatmls,
mstatmls: mracem01 mage m01 meducmO1 mstatmg3,
mstatmg3: mracem01 mage mO1 meducmO1 mstatmgS5,
mstatmg5: mracem01 mage m01 meducmO1 mstatmgo,
mstatmg6: mstatmg5);

misplit, clear m(5);

log close;
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Table 17: Coefficients for WJ Letter-Word Identification for the Un-imputed (N = 886) and the Imputed (N = 1123) Analysis Samples Based on 2-level

HLM

APPENDIX C

CONDITIONAL GROWTH MODELS

Average Intercept Un-Imputed Data Imputed Data
across Middle Model 1 Model 2 Model 3 Model4  Model 5 Model 1 Model 2 Model 3 Model4  Model 5
Childhood
Between Between Within Between  Full model w Between Between Within Between  Full model w
MC LRSS at with MCLRSS at -within  Poverty MC LRSS at with MCLRSS at -within  Poverty
level 2 EC LRSS level 1 level 2 EC LRSS level 1
Intercept 485.77%== 485.78%%F 484 02%*= 484.05%%% 484 JRF** 485.22%== 485.08%=*  48547*== 485.08%** 485 13%%=
(0.58) (0.57) (0.62) (0.58) (0.53) (0.53) (0.54) (0.55) (0.54) (0.49)
Early Childhood LRSS
Attention Problems -1.20% -1.78* 0.20 -292%* -2.92%=% 079
(CBQ = CBCL) (0.90) (0.91) (0.86) (0.90) (0.90) (0.81)
Self-Regulation 3.03%* 317 1.02 2.20** 220% 0.07
(CBQ + SSES) (0.86) (0.88) (0.81) (0.82) (0.83) (0.77)
Behavior Problems 0.94 0.99 -0.34 1.18 1.18%* -0.02
(CBCL + SSRS) (0.85) (0.86) (0.80) (0.77) (0.77) (0.70)
Middle Childhood
LRSS
Avg Attention Problems  -1.16%*# -1.02%%* -1.05%FF 0 T0FFF -1 25%%= -1.10%** -1.10%* -0.71%%=*
(TRF Attn Problems) (0.17) (0.17) (0.17) (0.16) (0.17) (0.17) (0.17) (0.15)
Self-Regulation 0.48 0.45 031 0.04 0.47 0.36 0.36 0.07
(TRF Self-Control) (0.35) (0.35) (0.36) (0.32) (0.38) (0.36) (0.36) (0.29)
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Table 17: (Continued)

Behavior Problems

(TEF Externalizing Beh)
Early Demographics
Maternal Age at 1 month

Maternal Education at
1m

Child Sex
Child - Hispanic

Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child during
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

0.04
(0.14)

0.12
(0.14)

0.08
(0.14)

160

0.16
(0.13)

0.14

(0.14)
0.68*
(031)

028
(1.13)
1.14
(2.37)
036
(2.46)
3.88
(3.51)
0.32*
(0.16)
0.16%=
(0.05)
0_1 3#* #*
(0.04)
039
(0.49)
-0.04
(0.93)
-0.04
(0.04)
2.08%*
(0.67)
4_5211 *
(1.46)
304
(1.71)
-485%*
(1.83)

0.07
(0.14)

0.02
(0.14)

0.02
(0.14)

0.11
(0.11)

0.15
(0.12)
0.70%*
(0.26)

-0.08
(0.99)
1.39
(2.14)
-2.06
(1.96)
36
(2.84)
0.42%*
(0.13)
0_233 ES 3
(0.05)
,0_ l?# &
(0.04)
021
(0.42)
1.02%
(0.46)
-0.01
(0.04)
_2 _D'}‘ R
(0.56)
5_201 ¥
(1.26)
-2.69
(1.51)
-3.76*
(1.60)



Table 17: (Continued)

Level 2 Linear Slope

(Berween-children
differences)

Intercept

Early Childhood LESS
Attention Problems
(CBQ = CBCL)

Self-Regulation

(CBQ + SSRS)
Behavior Problems
(CBCL + SSRS)
Middle Childhood
LRSS

Avyg Attention Problems
(TRF Attn Problems)
Self-Regulation

(TRF Self-Control)
Behavior Problems
(TRF Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at
lm

Child Sex

Child - Hispanic
Child - Black

Child - Birthweight

Model 1

Between
MC LRSS at
level 2
]__2 13 &

(0.01)

0.01
(0.00)
-0.00
(0.01)
-0.00
(0.00)

Model 2

Between
with
EC LRSS
1 21 EX 2

(0.01)

-0.00
(0.02)

-0.02
(0.02)
0.01

(0.02)

0.01
(0.00)
-0.00
(0.01)
-0.00
(0.00)

Model 3

Within
MCLRSS at

level 1
1.22%%*

(0.01)

Model 4

Between
- within

1_22# *&F

(0.01)

-0.03
(0.02)

-0.02
(0.02)
0.01
(.02)

0.01
(0.00)
0.00
(0.01)
0.00
(0.00)

161

Model 5

Full model w
Poverty

1_22*#*
(0.01)

0.00
(0.02)

0.02
(0.02)
0.01

(0.02)

0.01
(0.00)
-0.00
(0.01)
0.00
(0.00)

0.00
(0.00)
001
(0.01)
0.02
(0.03)
0.04
(0.07)
0.02
(0.05)
001
(0.09)

Model 1

Between
MC LESS at
level 2

1_2 13#3

(0.01)

0.00
(0.00)
-0.01
(0.01)
-0.00
(0.00)

Model 2

Between
with
EC LRSS
121 dekE
{0.01)

-0.01
(0.02)

0.01
(0.02)
0.02

(0.02)

0.00
(0.00)
-0.01
(0.01)
-0.00
(0.00)

Model 3

Within
MC LRSS at
level 1

1 21 &k

(0.01)

Model 4

Between
- within

1_21***

(0.01)

-0.01
(0.02)

0.01
(0.02)
0.02

(0.02)

0.00
(0.00)
-0.01
(0.01)
-0.00
(0.00)

Model 5

Full model w
Poverty

]__2]_3 *¥
(0.01)

-0.01
(0.02)

-0.00
(0.02)
0.02

(0.02)

0.00
(0.00)
-0.00
(0.01)
0.00
(0.00)

0.01
(0.00)
0.01
(0.01)
0.04
(0.02)
0.03
(0.08)
0.04
(0.04)
0.03

(0.07)



Table 17: (Continued)

Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC
Mumber of Children
during EC

Health of Child during
EC

Early Childhood
Poverty200%

Middle Childhood
Poverty200%

Level 1 Slope

(Time-varving
variables and within-
child change)
Middle Childhood
LRSS

Attention Problems

Self-Regulation
Behavior Problems

Time-varving
Covariates

Model 1

Between
MC LRSS at
level 2

Model 2

Between
with
EC LRSS

Model 3

Within
MC LRSS at
level 1

0.13
(0.07)
021
(0.13)
0.09
(0.06)

Model 4

Between
- within

0.13
(0.07)
022
(0.13)
0.09

(0.06)
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0.01*
(0.00)
0.00
(0.00)
0.00
(0.00)
0.01
(0.01)
0.03
(0.02)
0.00
(0.00)
0.01
(0.02)
0.04
(0.03)
0.01
(0.04)
0.05
(0.05)

Model 5 Model 1 Model 2

Full model w Between Between
Poverty MC LESS at with
level 2 EC LRSS

0.10
(0.07)
020
(0.14)
0.13*

(0.06)

Model 3

Within
MC LRSS at
level 1

0.07
(0.06)
0.13
(0.14)
0.04
(0.06)

Model 4

Between
- within

0.07
(0.06)
0.13
(0.14)
0.04
(0.04)

_{] _{] 1 EE 33
(0.00)
0.00*
(0.00)
0.00
(0.00)
-0.01
(0.01)
-0.00
(0.01)
0.00
(0.00)
0.01
(0.01)
0.03
(0.03)
0.05
(0.04)
0.02
(0.04)

Model 5

Full model w
Poverty

0.06
(0.06)
0.10
(0.13)
0.04
(0.05)



Table 17: (Continued)

Poverty200
Marital Status (yes/no)
Child Health

MNumber of Children
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0.02
(0.22)
0.17
(0.64)
1.15
(0.68)
-131
(0.93)

0.04
(0.20)
043
(0.49)
1.97+*
(0.56)
-0.88
(0.81)



Table 18: Coefficients for WJ Letter-Word Identification for the Un-imputed (N=867) and the Imputed (N=1123) Analysis Samples Based on 3-Level

HLM

Average Intercept Un-Imputed Data Imputed Data

across Middle Model 1 Model 2 Model 3 Model4  Model 5 Model 1 Model 2 Model 3 Model4  Model 5

Childhood

Between Between Within Between  Full model w Between Between Within Between  Full model w
MC LESS at with MCLRSS at -within  Poverty MC LESS at with MCLRSS at -within  Poverty
level 2 EC LESS level 1 level 2 EC LRSS level 1
Intercept 485 88%%* 485.01%=%  485.(1%*= 485.04%%* 484 §4F** 485 45%%= 485 45%%% 4§55 45%== 485 45%%% 485 46%+*
(0.59) (0.58) (0.63) (0,50 (0.54) {(0.55) (0.54) (0.58) (0.54) (0.48)

Early Childhood LRSS

Aftention Problems -1.75% -1.74% 0.22 -271%F -2 71F= -0.61

(CBQ = CBCL) (0.88) (0.90) (0.85) (0.96) (0.96) (087

Self-Regulation 3.01%* J21¥** 1.11 2.80** 2.80%* 0.81

(CBQ + SSRES) (0.87) (0.88) (0.80) (0.90) (0.90) (0.78)

Behavior Problems 0.80 0.88 -0.22 1.19 1.19 0.09

(CBCL + SSES) (0.85) (0.86) (0.80) (0.82) (0.82) (0.74)

Middle Childhood

LRSS

Avg Attention Problems — -1.18%** -1.04%** -1.06%** () ToHEE -1.28%** -1.13%** -1.13F** -0 76%**

(TRF Attn Problems) (0.17) (0.17) (0.17) (0.16) (0.18) (1.18) (0.18) (0.15)

Self-Regulation 0.49 0.45 0.34 0.14 047 0.36 0.36 0.04

(TEF Self-Control) (0.37) (0.37) (0.37) (0.33) (0.39) (0.38) (0.38) (0.20)

Behavior Problems 0.10 0.18 0.15 022 -0.02 0.04 0.04 0.14

(TEF Externalizing Beh) (0.15) (0.14) (0.14) (0.13) (0.15) (0.14) (0.14) (0.12)

Early Demographics

Maternal Age at 1 month -0.14 -0.15
(0.14) (0.13)

Maternal Education at 0.74% 0.61%

1m (0.31) (0.29)

Child Sex 0.49 0.17
(1.12) (1.01)

Child - Hispanic 1.25 0.83
(2.58) (2.27
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Table 18: (Continued)

Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Marntal Transitions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child during
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level 2 Linear Slope Model 1 Model 2
(Between-children Between Between
differences) MC LRSS at with
level 2 ECLRSS
Intercept 1.22=%* 1.22%**
(0.01) (0.01)
Early Childhood LRSS
Attention Problems -0.01
(CBQ + CBCL) (0.02)
Self-Regulation -0.02
(CBQ + SSRS) (0.02)
Behavior Problems 0.01

Model 3

Within
MC LRSS at

level 1
1.22%**

(0.01)

Model 4

Between
- within

]__223 FE
(0.01)

-0.00
(0.02)
-0.02
(0.02)
0.01

087
2.51)
3.42

(3.-16)
032+

(0.16)
0_] ?#1 *
(0.05)
0_1 8 EE 3]
(0.04)
035
(0.50)
0.01
(0.94)
0.04
(0.04)
1.01%
(0.67)
429
(1.47)
328
(1.77)
481+
(1.90)
Model 5

Full model w
Poverty

1_2233*
(0.01)

-0.00
(0.02)
0.02
(0.02)
0.01
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Model 1

Between
MC LRSS at

lewvel 2
1 _22333

(0.01)

Model 2 Model 3
Between Within
with MC LESS at
EC LRSS level 1
1.22%*= 1.22%**
{0.01) (0,01}
-0.01
(0.02)
-0.01
(0.02)
0.02

Model 4

Between
- within

]__22***
(0.01)

-0.01
(0.02)
-0.01
(0.02)
0.02

2.02
(2.13)
3.00
(2.63)
0_403 *
(0.14)
0_23 e+
(0.05)
0.18
(0.04)
0.08
(0.45)
0.74
(0.60)
0.01
(0.04)
-1.85%+
(0.60)
401%*
(1.34)
-3.00
(1.73)
-3.53*
(1.65)
Model 5

Full model w
Poverty

1.22%==

(0.01)

-0.00
(0.02)
0.00
(0.02)
0.02



Table 18: (Continued)

(CBCL + S5ES) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Middle Childhood
LRSS
Avg Attention Problems  0.00% 0.01 0.01 0.01 0.01 0.01 0.01 0.00
(TEF Attn Problems) (0.00) (0.02) (0.00) (0.00) (0.00% (0.00) (0.00) (0.00)
Self-Regulation -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00
(TEF Self-Control) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Behavior Problems 0.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00
(TRF Externalizing Beh) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.03)
Early Demographics
Maternal Age at 1 month 0.00 0.00
(0.00) (0.03)
Maternal Education at -0.01 -0.00
lm (0.01) (0.01)
Child Sex 0.02 0.04
(0.03) (0.02)
Child - Hispanic 0.03 0.05
(0.07) (0.06)
Child - Black -0.02 -0.03
(0.05) (0.05)
Child - Birthweight 0.01 0.03
(0.01) (0.08)
Child — Age in grade 1 -0.01* -0.01
(0.00) (0.00)
Child -Bayley 15 + 24m -0.00 -0.00*
(0.00) (0.00)
Maternal PPVT 36 m 0.00 0.00
(0.00) (0.00)
Residential Mobility -0.01 -0.01
during EC (0.01) (0.01)
Marital Transifions 0.02 0.02
during EC (0.02) (0.01)
Maternal Employment 0.00 0.00
Hours during EC (0.00) (0.00)
Number of Children 0.01 0.01
during EC (0.02) (0.01)
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Table 18: (Continued)

Health of Child during
EC

Early Childhood
Poverty200%

Middle Childhood
Poverty200%

Level 1 Slope
(Time-varving
variables and within-
child change)
Middle Childhood
LRSS

Attention Problems
Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty200

Marital Status (yes/no)

Child Health

Number of Children

Model 1

Between
MC LRSS at

level 2

Model 2

Between
with
EC LRSS

Model 3

Within
MC LRSS at
level 1

0.14
(0.07)
0.22
(0.13)
0.10
(0.06)

Model 4

Between
- within

0.14
(0.07)
023
(0.13)
0.10

(0.06)

0.04
(0.03)
0.01
(0.04)
0.05
(0.05)

Model 5 Model 1 Model 2

Full model w Between Between
Poverty MC LRSS at with
level 2 EC LRSS

0.10
(0.07)
0.20

(0.14)
0.13*

(0.06)

007
0.22)
0.19
(0.64)
1.15
(0.68)
131

(0.96)
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Model 3

Within
MC LRSS at
level 1

0.07
(0.06)
0.10
(0.14)
0.05
(0.06)

Model 4

Between
- within

0.07
(0.06)
0.10
(0.14)
0.05
(0.06)

0.04
(0.03)
0.03
(0.04)
0.02
(0.04)

Model 5

Full model w
Poverty

0.05
(0.06)
0.09

(0.16)
0.06

(0.06)

0.03
0.24)
0.81
(0.52)
2_043 *F
(0.54)
055
(0.84)



Table 19: Coefficients for WJ Picture Vocabulary for the Un-imputed (N=886) and the Imputed (N=1123) Analysis Samples Based on 2-Level HLM

Average Intercept Un-Imputed Data Imputed Data

across Middle Model 1 Model 2 Model 3 Model4  Model 5 Model 1 Model 2 Model 3 Model4  Model 5

Childhood

Between Between Within Between  Full model w Between Between Within Between  Full model w
MC LESS at with MCLRSSat  -within  Poverty MC LESS at with MCLESS at  -within @ Poverty
level 2 ECLRESS level 1 level 2 EC LRSS level 1
Intercept 406.01%** 406.02%%* 405 Q5= 40506%%*F 405 05%*+* 405 43%** 405 31*=* 405 58*** 405 31%%*% 405 11%**
(0.33) (0.34) (0.37) (0.35) (0.27) (0.32) (0.33) (0.33) (0.32) (0.25)

Early Childhood LESS

Attention Problems -2 3% -2 prE -0.70 -2.50%* -2 58%* -0.84*

(CBQ + CBCL) (0.52) (0.53) (0.46) (0.68) (0.68) (0.42)

Self-Regulation 1.64%* 1.72%= 021 1.61%* 1.61%=* 0.02

(CBQ + SSRS) (0.49) (0.50) (0.40) (0.49) (0.49) (0.35)

Behavior Problems 1.48** 1.61%* 0.53 1.53%* 1.53%= 0.38

(CBCL + S5E5) (0.50) (0.51) (0.38) (0.46) (0.46) (0.36)

Middle Childhood

LRSS

Avg Attention Problems  -0.57%** -0.45%** -0 4g*=* -0.10* -0.61%** -0.50%F* -0.50%=* -0.17*

(TEF Attn Problems) (0.11) (0.11) (0.11) (0.09) (0.11) (0.11) (0.11) (0.08)

Self-Regulation 0.13 013 0.11 0.02 0.23 0.16 0.16 0.05

(TEF Self-Control) (0.21) (0.21) (0.21) (0.16) (0.22) (0.21) (0.21) (0.15)

Behavior Problems -0.04 0.01 0.01 011 -0.13 -0.10 -0.10 0.06

(TEF Externalizing Beh) (0.09) (0.09) (0.09) (0.07) (0.10) {0.00) (0.09) (0.06)

Early Demographics

Maternal Age at 1 month 0.07 0.07
(0.07) (0.06)

Maternal Education at 0.06 0.33%

Im (017 (0.15)

Child Sex 3 73EF J03==*
(0.538) (0.51)

Child - Hispanic 079 0.49
(1.12) (1.01)
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Table 19: (Continued)

Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child during
EC

Early Childhood Poverty

200%

Middle Childhood
Poverty 200%

Level 2 Linear Slope

(Berween-children
differences)

Intercept

Early Childhood LRSS
Attention Problems
(CBQ + CBCL)

Self-Regulation
(CBQ + SSRS)

Model 1

Between
MC LESS at
level 2
0.46%**

(0.01)

Model 2

Between
with
EC LRSS
0 46 EX 13
(0.01)

0.00
(0.01)

-0.01
(0.01)

Model 3

Within
MC LRSS at
level 1
0_46***

(0.01)

Model 4

Between

- within
0.46%**
(0.01)

0.01
(0.01)

0.01
(0.01)

020
(1.14)
3.60*
(1.69)
0.24%
(0.08)
0_22#1 #*
(0.02)
0_22#1 #*
(0.02)
0.17
(0.22)
-0.49
(0.39)
-0.00
(0.02)
_1 _?2**3
(0.36)
2.16%*
(0.74)
-1.69*
(0.85)
044

(0.37)
Model 5

Full model w
Poverty

0.46***
(0.01)

0.02
(0.01)

-0.02
(0.01)
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Model 1

Between
MC LRSS at
level 2
0.45%*=

(0.01)

Model 2

Between
with
EC LRSS
{]_46*#1
(0.01)

0.01
(0.01)

0.02
(0.01)

Model 3

Within
MC LRSS at
level 1
0_46*#*

(0.01)

Model 4

Between
- within

0_46***
(0.01)

0.01
(0.01)

0.02
(0.01)

223+
(0.98)
2.83*
(1.41)
0_ 303 T
(0.07)
0_ 20# &
(0.02)
0_ 20# &
(0.02)
0.04
(0.20)
0.23
(0.21)
0.00
(0.02)
_1 -83t=*
(0.32)
1.85%*
(0.64)
-1.25
(0.70)
0.65
(0.74)
Model 5

Full model w
Poverty

0.46%+*
(0.01)

0.01
(0.01)

-0.02
(0.01)



Table 19: (Continued)

Behavior Problems
(CBCL + SSRS)
Middle Childhood
LRSS

Avg Attention Problems
(TRT Attn Problems)
Self-Regulation

(TRT Self-Control)
Behavior Problems
(TRF Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at
lm

Child Sex

Child - Hispanic
Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m
Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment

Hours during EC
Number of Children

-0.01
(0.01)

0.00
(0.00)
-0.01
(0.00)
-0.00
(0.00)

0.02
(0.01)

0.00
(0.00)
-0.00
(0.00)
0.00
(0.00)

-0.02*
(0.01)

0.00 0.00
(0.00) (0.00)
0.01 0.00
(0.00) (0.00)
-0.00 0.00
(0.00) (0.00)

-0.00
(0.00)
-0.00
(0.00)
0.05
(0.01)
0.02
(0.03)
0.00
(0.03)
0.02
(0.05)
-0.01%*
(0.00)
-0.00
(0.00)
0.00
(0.00)
0.00
(0.01)
-0.01
(0.01)
0.00
(0.00)
-0.00
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0,01
(0.01)

-0.00
(0.00)
-0.00
(0.00)
0.00
(0.00)

0.01
(0.01)

-0.00
(0.00)
-0.00
(0.00)
-0.00
(0.00)

0.02
(0.01)

0.00
(0.00)
0.00
(0.00)
0.00
(0.00)

0.00
(0.00)
0.01
(0.00)
0.04
(0.01)
0.00
(0.02)
0.04
(0.02)
0.04
(0.04)
_{] _{]1 L
(0.00)
0.00
(0.00)
0.00
(0.00)
0.00
(0.00)
-0.01
(0.01)
0.00
(0.00)
0.01



Table 19: (Continued)

during EC

Health of Child during
EC

Early Childhood
Poverty200%

Middle Childhood
Poverty200%

Level 1 Slope
(Time-varving
variables and within-
child change)
Middle Childhood
LRSS

Aftention Problems
Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty200

Marital Status (yes/no)

Child Health

Number of Children

Model 1

Between
MC LRSS at
level 2

Model 2

Between
with
EC LRSS

Model 3

Within
MC LESS at
level 1

0.04
(0.03)
0.06
(0.06)
0.03
(0.03)

Model 4

Between
- within

0.04
(0.03)
0.06
(0.06)
0.04
(0.03)

(0.01)
0.00
(0.02)
-0.01
(0.02)
0.01
(0.02)

Model 5 Model 1 Model 2

Full model w Between Between
Poverty MC LRSS at with
level 2 EC LRSS

0.02
(0.04)
0.06
(0.06)
0.04
(0.03)

0.12
(0.16)
-0.15
(0.35)
057
031)
0.61
©.51)
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Model 3

Within
MC LRSS at
level 1

0.06
(0.03)
0.05
(0.05)
0.01
(0.03)

Model 4

Between
- within

0.06
(0.03)
0.05
(0.05)
0.02
(0.03)

(0.01)
0.01
(0.02)
0.01
(0.02)
0.00
(0.02)

Model 5

Full model w
Poverty

0.06
(0.03)
0.05
(0.05)
0.02
(0.03)

0.06
(0.11)
-0.15
(0.24)
031
(0.25)
0.70
(0.40)



Table 20: Coefficients for WJ Picture Vocabulary for the Un-imputed (N=867) and the Imputed (N=1123) Analysis Samples Based on 3-Level HLM

Average Intercept Un-Imputed Data Imputed Data

across Middle Model 1 Model 2 Model 3 Model4  Model 5 Model 1 Model 2 Model 3 Model4  Model 5

Childhood

Between Between Within Between  Full model w Between Between Within Between  Full model w
MC LESS at with MCLESS at -within ~ Poverty MC LRSS at with MCLESS at -within  Poverty
level 2 ECLESS level 1 level 2 ECLRSS level 1
Intercept 406.11%** 406.11%=*  406.03%** 406.04%** 4046 (2F** 405 7§%*= 405 J0==% 405 JE*E* 405 JO®xE 405 TgEEF
(0.36) (0.33) (0.37) (0.35) (027 (033) (0.32) (0.35) (0.32) (0.24)

Early Childhood LRSS

Attention Problems SN b -2 10%== -0.70 T R -2 56%F* -0.73

(CBQ + CBCL) (0.51) (0.52) (0.45) (0.61) (0.61) (0.45)

Self-Regulation 1.65%* 1.71** 0.26 1.66%* 1.66%* 0.26

(CBQ + S5RS) (0.48) (0.49) (039) (0.56) (0.56) (0.38)

Behavior Problems 1.50** 1.58%* 0.60 1.56%* 1.56%* 0.50

(CBCL + SSRS) (0.50) (0.51) (0.39) (0.47) (0.47) (0.36)

Middle Childhood

LRSS

Avg Attention Problems -0 58%%* . 47%*== - 4g*=* -0.19* -0.65%%* -0.54FF* - 54F=* -0.20*

(TRF Attn Problems) (0.11) (0.11) (0.11) (0.09) (0.11) {0.11) (0.11) (0.08)

Self-Regulation 0.08 0.08 0.07 0.05 0.20 0.14 0.14 0.04

(TRF Self-Control) (0.22) (0.21) (0.22) (0.17) (022) {0.21) (0.21) (0.15)

Behavior Problems -0.03 0.02 0.03 0.12 -0.08 -0.04 -0.04 0.10

(TRF Externalizing Beh) (0.09) (0.09) (0.09) (0.07) (0.10) (0.09) (0.09) (0.06)

Early Demographics

Maternal Age at 1 month 0.06 0.05
(0.07) (0.06)

Maternal Education at 0.03 0.19

Im (0.17) (0.16)

Child Sex ERYD R 330%**
(0.58) (0.52)

Child - Hispanic 0.72 0.18
(1.12) (1.05)
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Table 20: (Continued)

Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Manmtal Transitions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child during
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level 2 Linear Slope Model 1 Model 2
(Berween-children Between Between
differences) MC LRSS at with
level 2 EC LRSS
Intercept 0.46==* 0.4G%*=
(0.01) (0.01)
Early Childhood LRSS
Attention Problems 0.00
(CBQ + CBCL) (0.01)
Self-Regulation -0.02
(CBQ + 55RS) (0.010
Behavior Problems -0.01

Model 3

Within
MC LESS at
level 1
0. 45%**

(0.01)

Model 4

Between
- within

0.46%*
(0.01)

0.01
(0.01)
-0.02
(0.01)
0.02

085
(1.13)
3.41%
(1.61)
0.21%=
(0.08)
021%
(0.03)
0_2 33 E 23
(0.02)
0.16
0.21)
048
(0.39)
0.01
(0.02)
_1 _54** =
(0.34)
193%*
(0.73)
-1.82%
(0.85)
045

(0.86)
Model 5

Full model w
Poverty

0.46%=*
(0.01)

0.02
(0.01)
-0.02

(0.01)
-0.02*
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Model 1

Between
MC LRSS at
level 2
{]_46333

(0.01)

Model 2 Model 3

Between Within
with MC LRSS at
EC LRSS level 1
{].46**= 0.46***
{0.01) (0.01)

0.01
(0.01)
-0.02*
(0.01)
-0.02*

Model 4

Between
- within

0_46***
(0.01)

0.01
(0.01)
-0.02*
(0.01)
-0.02*

-2.00*
0.97)
2.85%
(1.42)
0.26%*
(0.07)
0.20*
(0.02)
0_ 22 EE 23
(0.02)
0.06
(0.19)
0.07

(0.26)
0.00

(0.02)
_]_?0*33
(0.31)
1.66
(0.67)
-1.59*
(0.71)
-0.33

(0.76)
Model 5

Full model w
Poverty

0.46%*>
(0.01)

0.01
(0.01)
-0.02*
(0.01)
-0.02*



(CBCL + S5ES)
Middle Childhood
LRSS

Avg Attention Problems
(TRF Attn Problems)
Self-Fegulation

(TEF Self-Control)
Behavior Problems
(TRF Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at
lm
Child Sex

Child - Hispanic
Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m
Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC

Number of Children
during EC

(0.01)

0.00
(0.00)
-0.00
(0.00)
-0.00
(0.000

(0.01)

0.00
(0.00)
-0.00
(0.00)
0.00
(0.00)

(0.01)

-0.00
(0.00)
-0.00
(0.00)
-0.00
(0.00)

-0.00
(0.00)
-0.00
(0.00)
-0.05%*
(0.02)
-0.02
(0.03)
-0.00
(0.03)
-0.03
(0.05)
-0.01%*
(0.00)
-0.00
(0.00)
0.00
(0.00)
0.00
(0.01)
-0.01
(0.01)
0.00
(0.00)
-0.00
(0.01)
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0.00
(0.00)
-0.00
(0.00)
0.00
(0.00)

(0.01)

0.00
(0.00)
-0.00
(0.00)
0.00
(0.00)

(0.01)

0.00
(0.00)
-0.00
(0.00)
0.00
(0.00)

(0.01)

0.00
(0.00)
-0.00
(0.00)
-0.00
(0.00)

-0.00
(0.00)
0.00
(0.00)
0.04**
(0.01)
0.01
(0.03)
0.04
(0.02)
0.04
(0.05)
0.01%*
(0.00)
-0.00
(0.00)
0.00
(0.00)
-0.00
(0.01)
-0.00
(0.01)
0.00
(0.00)
0.01
(0.01)



Table 20: (Continued)

Health of Child during
EC

Early Childhood
Poverty200%

Middle Childhood
Poverty200%

Level 1 Slope
(Time-varving
variables and within-
child change)
Middle Childhood
LRSS

Aftention Problems
Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty200

Marital Status (yves/no)

Child Health

MNumber of Children

Model 1

Between
MC LRSS at
level 2

Model 2

Between
with
EC LRSS

Model 3

Within
MC LRSS at
level 1

0.04
(0.03)
0.07
(0.06)
0.04
(0.03)

Model 4

Between
- within

0.04
(0.03)
0.08
(0.06)
0.04
(0.03)

0.00
(0.02)
-0.02
(0.02)
0.01
(0.02)

Model 5 Model 1 Model 2

Full model w Between Between
Poverty MC LESS at with
level 2 EC LRSS

0.02
(0.04)
0.07
(0.06)
005
(0.03)

0.10
(0.16)
0.18
(0.34)
058
(0.32)
061
(0.52)
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Model 3

Within
MUC LRSS at
level 1

0.05
(0.03)
0.05
(0.05)
0.02
(0.03)

Model 4

Between
- within

0.05
(0.03)
0.05
(0.05)
0.02
(0.03)

0.00
(0.02)
-0.00
(0.02)
0.01
(0.02)

Model 5

Full model w
Poverty

0.05
(0.04)
0.05
(0.05)
0.03
(0.03)

0.07
(0.12)
0.12
(0.25)
-0.38
(0.26)
0.75
(0.42)



Table 21: Coefficients for WJ Applied Problems for the Un-imputed (N=886) and the Imputed (N=1123) Analysis Samples Based on 2-Level HLM

Average Intercept Un-Imputed Data Imputed Data

across Middle Model 1 Model 2 Model 3 Model4  Model 5 Model 1 Maodel 2 Model 3 Model4  Model 5

Childhood

Between Between Within Between  Full model w Between Between Within Between  Full model w
MC LRSS at with MCLRSS at  -within = Poverty MC LRSS at with MCLESS at - within = Poverty
level 2 ECLRSS level 1 level 2 EC LESS level 1
Intercept 402 g1 *=** 492 92%=* 400 4(**=F 407 42%%% 407 33FEF 402 18%*¥ 492 05%=F 402 3p%** 402 05%F* 407 (4¥*F
(0.38) (0.38) (0.42) (0.38) (0.33) (0.36) (0.36) (0.37) (0.36) (031)

Early Childhood LRSS

Attention Problems ST S -2.30*** -1.20* -201%= -201*= -1.30%*

(CBQ + CBCL) (0.63) (0.65) (0.57) (0.83) (0.83) (054

Self-Regulation 1.81%* 2.06%* 0.78 1.51% 1.51% 0.19

(CBQ = 5S5R5) (0.56) (0.57) (0.531) (0.61) (0.61) (0.48)

Behavior Problems 1.59%= 1.58%* 0.72 1.57%* 1.57%= 0.65

(CBCL + SSRS) (0.57) (0.59) (0.32) (0.50) (0.50) (043

Middle Childhood

LRSS

Avg Attention Problems -0 99%*=* 0. 8G** -0 g8*** BT -1.00%*= -0. 8= -0 B6*=* -0.56%==

(TRF Attn Problems) (0.11) (0.11) (0.11) 0.11) (0.12) (0.12) (0.12) (0.10)

Self-Regulation 0.08 0.07 0.02 -0.07 017 0.00 0.09 -0.06

(TRF Self-Control) (0.24) (0.23) (0.24) (0.21) (0.24) (0.22) (0.22 0.18)

Behavior Problems 0.03 0.08 0.07 0.15 -0.05 -0.02 -0.02 0.12

(TRF Externalizing Beh) (0.10) (0.00) (0.09) (0.08) (0.10) (0.10) (0.10) (007

Early Demographics

Maternal Age at 1 month 0.03 0.04
(0.08) 007

Maternal Education at 0.44* 0.49==

1m (0200 (017

Child Sex 3 45%=* 2.72%**
(0.71) (0.62)

Child - Hispanic -2.21 -1.70
(1.40) (1.28)
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Table 21: (Continued)

Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child during
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level 2 Linear Slope Model 1 Model 2
(Between-children Between Between
differences) MC LESS at with
level 2 ECLRSS
Intercept 0.84=** 0.84%**
(0.01) (0.01)
Early Childhood LRSS
Attention Problems 0.02
(CBQ + CBCL) (0.01)
Self-Regulation -0.01
(CBQ + SSES) (0.01)

Model 3

Within
MC LESS at
level 1
0.84F**

(0.01)

Model 4

Between

- within
0_ 843 ¥
(0.01)

0.02
(0.01)

-0.02
(0.01)

-348*
(1.53)
1.46
(1.87)
0_4933 &
(0.10)
0_25 L2 2
(0.03)
0.08**
(0.03)
0.03
(0.30)
0.26
(0.53)
0.00
(0.03)
021
(0.39)
0383
(0.93)
-1.05
(1.05)
244*
(1.10)
Model 5

Full model w
Poverty

0_3433 *
(0.01)

0.02
(0.01)

-0.01
(0.01)
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Model 1

Between
MC LRSS at

level 2
0.84%*=
(0.01)

Model 2

Between
with
EC LRSS
0.84%*=
{0.01)

0.02
(0.01)

-0.01
(0.01)

Model 3

Within
MCLESS at

level 1
0.34¥¥$
(0.01)

Model 4

Between
- within

0_84***
(0.01)

0.02
(0.01)

-0.02
(0.01)

-3.80%*
(1.24)
0.60
(152)
0_443 L = 3
(0.08)
0_28 TEE
(0.03)
0.08**
(0.02)
021
(0.28)
0.56
031)
0.02
(0.02)
048
(0.34)
1.19
(0.79)
-0.77
(0.96)
2.75%
(1.00)
Model 5

Full model w
Poverty

0.84*
(0.01

0.02
(0.01)

-0.01
(0.01)



Table 21: (Continued)

Behavior Problems -0.02 -0.02 -0.02 -0.02 -0.01 -0.01
(CBCL + S5RS) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Middle Childhood
LRSS
Avg Attention Problems  0.01*** 0.01%=* 0.01%* 0.01*= 0.01= 0.01 0.01 0.00
(TEF Attn Problems) (0.00) (0.00) (0.00) (0.00) {0.00) {0.00) (0.00) (0.00)
Self-Regulation 0.01 0.00 0.01 0.00 0.00 0.00 0.00 -0.00
(TEF Self-Control) (0.24) (0.00) (0.00) (0.01) {0.00) {0.00) (0.00) (0.00)
Behavior Problems 0.03 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00
(TEF Externalizing Beh) (0.10) (0.00) (0.00) (0.00) {0.00) {0.00) (0.00) (0.00)
Early Demographics
Maternal Age at 1 month -0.00 -0.00
(0.00) (0.00)
Maternal Education at -0.00 -0.00
lm (0.00) (0.00)
Child Sex -0.06%* -0.05
(0.02) (0.02)
Child - Hispanic 0.02 0.03
(0.04) (0.03)
Child - Black -0.02 -0.02
(0.04) (0.03)
Child - Birthweight -0.03 -0.02
(0.05) (0.05)
Child — Age in grade 1 -0.01%*= -0.01%==
(0.00) (0.00)
Child -Bayley 15 + 24m -0.00%*= -0.00%==
(0.00) (0.00)
Maternal PPVT 36 m 0.00 0.00
(0.00) (0.00)
Residential Mobility -0.00 -0.01
during EC (0.01) (0.01)
Marital Transitions -0.01 -0.00
during EC (0.01) (0.01)
Maternal Employment -0.00 -0.00
(0.00) (0.00)
Number of Children -0.00 -0.00
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Table 21: (Continued)

during EC

Health of Child during
EC

Early Childhood
Poverty200%

Middle Childhood
Poverty200%

Level 1 Slope Model 1 Model 2
Between Between
MC LRSS at with

level 2 EC LRSS

(Time-varving
variables and within-
child change)
Middle Childhood
LRSS

Aftention Problems

Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty200
Marital Status

Child Health

Number of Children

Model 3

Within
MC LESS at
level 1

0.07
(0.05)
0.17
(0.09)
0.06
(0.04)

Model 4

Between
- within

0.07
(0.05)
0.17
(0.09)
0.06
(0.04)

(0.01)
0.01
(0.02)
0.01
(0.03)
0.01
(0.03)

Model 5 Model 1 Model 2
Full model w

Poverty

Between Between
MC LRSS at with
level 2 EC LRSS

0.03
(0.05)
0.18*
(0.09)
0.00*
(0.04)

0.17
(0.15)
0.12
(0.46)
021
(0.43)
028
(0.66)
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Model 3

Within
MC LRSS at
level 1

0.04
(0.04)
0.12
(0.09)
0.02
(0.03)

Model 4

Between
- within

0.04
(0.04)
0.12
(0.09)
0.02
(0.03)

(0.01)
0.00
(0.02)
0.00
(0.03)
0.01
(0.03)

Model 5

Full model w
Poverty

0.04
(0.04)
0.12
(0.09)
0.03
(0.03)

0.11
(0.13)
0.09
(0.34)
033
(0.37)
©0.07
(0.52)



Table 22: Coefficients for WJ Applied Problems for the Un-imputed (N=867) and the Imputed (N=1123) Analysis Samples Based on 3-Level HLM

Average Intercept Un-Imputed Data Imputed Data

across Middle Model 1 Model 2 Model 3 Model4  Model 5 Model 1 Model 2 Model 3 Model4  Model 5

Childhood

Between Between Within Between  Full model w Between Between Within Between  Full model w
MC LRSS at with MCLRSS at  -within  Poverty MC LRSS at with MCLRSS at  -within  Poverty
level 2 EC LRSS level 1 lewvel 2 EC LRSS level 1
Intercept 402 0g*** 492 Q7F=* 407 4)¥*= 402 44*** 407 3TF** 402 61%** 402 62%** 400 G2¥** 402 g2*** 402 §3F**
(035 (0.38) (0.43) (0.40) (0.33) (0.36) {0.35) (0.39) (0.35) (0.30)

Early Childhood LRSS

Attention Problems -2 4FEE 231 -1.15* -2 BoEE= -2 g5EE=* -1.28*

(CBQ = CBCL) (0.64) (0.63) (0.58) (0.65) (0.65) (0.51)

Self-Regulation 1.81%* 2.03%* 0.81 1.55% 1.55% 0.38

(CBQ + SSRS) (0.56) (0.58) (0.52) (0.60) (0.60) (0.47)

Behavior Problems 1.53** 1.50% 0.76 1.59%* 1.50%* 0.67

(CBCL + S5ES) (0.58) (0.60) (0.51) (0.54) (0.54) (047

Middle Childhood

LRSS

Avg Attention Problems  -0.89%*= -0 g7FE* -0 ggF==* -0.61%%= -1.06%%= -0 g% - Q4===* -0.62F==

(TEF Attn Problems) (0.11) (0.11) (0.12) (0.11) (0.13) (0.13) (0.13) (0.10)

Self-Regulation 0.06 0.05 0.01 -0.06 011 0.04 0.04 -0.10

(TEF Self-Control) (0.25) (0.25) (0.26) (0.21) (0.24) (0.23) (0.23) (0.18)

Behavior Problems 0.04 0.10 0.09 0.16 -0.02 0.03 0.03 0.16

(TEF Externalizing Beh) (0.10) (0.10) (0.10) (0.08) (0.11) (0.11) (0.11) (0.08)

Early Demographics

Maternal Age at 1 month 0.03 0.03
(0.08) (0.07)

Maternal Education at 0.46* 0.43*

1m (0.20) (0.18)

Child Sex 3 68%=* LT i
(0.71) (0.64)

Child - Hispanic -2.26 -0.83
(1.40) (1.30)
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Table 22: (Continued)

Child - Black

Child - Birthweight
Child — Age 1 grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child during
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level 2 Linear Slope Model 1 Model 2
(Between-children Between Between
differences) MC LRSS at with
level 2 ECLRSS
Intercept 0.34===* 0.§4%*=
(0.01) (0.01)
Early Childhood LRSS
Attention Problems 0.02
(CBQ + CBCL) (0.01)
Self-Regulation -0.02
(CBQ + SSES) (0.01)
Behavior Problems -0.02

Model 3

Within
MC LESS at
level 1
(.B4*=*

(0.01)

Model 4

Between
- within

0_843 &
(0.01)

0.02
(0.01)
0.02
(0.01)
0.02

4.01*
(1.57)
1.33
(1.91)
0_5]_33*
(0.10)
0_2533*
(0.03)
0-03*3*
(0.03)
0.05
(0.30)
024
(0.53)
0.01
(0.03)
-0.14
(0.39)
075
(0.92)
-1.18
(1.07)
234*
(1.10)
Model 5

Full model w
Poverty

0_8433 #*
(0.01)

0.02
(0.01)
0.01
(0.01)
0.02
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Model 1 Model 2 Model 3
Between Between Within
MC LRSS at with MC LRSS at
level 2 EC LRSS level 1
{]_84333 0_84313 0_34***
(0.01) (0.01) (0.39)
0.02
{0.01)
-0.02
{0.01)
-0.02*%

Model 4

Between
- within

0_84***
(0.01)

0.02
(0.01)
-0.02
(0.01)
-0.02

421%=
(139)
0.66
(1.59)
0_453 T
(0.09)
0_293 T
(0.03)
0.10
(0.03)
0.03
(0.26)
0.67
034)
0.03
(0.02)
020
034)
1.10
(0.83)
098
(0.97)
256+
(1.03)
Model 4

Full model w
Poverty

0_843 &
(0.01)

0.02
(0.02)
0.02
(0.01)
0.02



Table 22: (Continued)

(CBCL + S5RS) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Middle Childhood
LRSS
Avg Attention Problems  0.01*** 0.01%=* 0.01** 0.01* 0.01*= 0.01* 0.01 0.00
(TRF Attn Problems) (0.00) (0.00) (0.007 (0.007 {0.00) (0.00) (0.00) (0.00)
Self-Regulation 0.00 0.00 0.00 -0.00 0.00 0.00 0.00 0.00
(TRF Self-Control) (0.00) (0.00) (0.00} (0.01) (0.01) (0.01) (0.01) (0.00)
Behavior Problems -0.00 -0.00 -0.02 -0.00 -0.00 -0.00 -0.00 -0.00
(TRF Externalizing Beh) (0.00) (0.00) (0.01) (0.00) {0.00) (0.00) (0.00) (0.00)
Early Demographics
Maternal Age at 1 month 0.00 -0.00
(0.007 (0.00)
Maternal Education at -0.00 -0.00
Im (0.01) (0.00)
Child Sex -0.06%* -0.05%=
(0.02) (0.02)
Child - Hispanic 0.02 0.04
(0.04) (0.03)
Child - Black -0.03 -0.02
(0.04) (0.03)
Child - Birthweight -0.03 -0.04
(0.05) (0.05)
Child — Age in grade 1 -0.01%*= -0.01%==
(0.007 (0.02)
Child -Bayley 15 + 24m -0.00%*= -0.00%==
(0.00) (0.00)
Maternal PPVT 36 m 0.00 0.00
(0.007 (0.00)
Residential Mobility -0.00 -0.01
during EC (0.01) (0.01)
Marital Transitions -0.01 0.01
during EC (0.01) (0.01)
Maternal Employment -0.00 -0.00
Hours during EC (0.00) (0.00)
Number of Children 0.00 0.00
during EC (0.01) (0.01)
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Table 22: (Continued)

Health of Child during
EC

Early Childhood
Poverty200%

Middle Childhood
Poverty200%

Level 1 Slope
(Time-varving
variables and within-
child change)
Middle Childhood
LRSS

Attention Problems
Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty200

Marital Status (yes/no)
Child Health

MNumber of Children

Model 1

Between
MC LRSS at

level 2

Model 2

Between
with
EC LRSS

Model 3

Within
MC LRSS at
level 1

0.07
(0.05)
0.16
(0.09)
0.05
(0.04)

Model 4

Between
- within

0.07
(0.05)
0.16
(0.09)
0.06
(0.04)

0.01
(0.02)
0.01
(0.03)
0.01
(0.03)

Model 5 Model 1 Model 2

Full model w Between Between
Poverty MC LRSS at with
level 2 EC LRSS

0.03
(0.05)
0.18

(0.09)
0.08*
(0.04)

0.16
(0.15)
0.11
(0.47)
021
(0.45)
027
(0.66)
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Model 3

Within
MC LRSS at
level 1

0.04
(0.04)
0.11
(0.09)
0.02
(0.03)

Model 4

Between
- within

0.04
(0.04)
0.11
(0.08)
0.03
(0.03)

-0.00
(0.02)
-0.01
(0.03)
-0.01
(0.03)

Model 5

Full model w
Poverty

0.04
(0.04)
0.12
(0.11)
0.03
(0.04)

0.14
(0.15)
028
(0.35)
0.36
(0.39)
0.07
(0.60)



APPENDIX D

INTERACTIONS BETWEEN LRSS AND FAMILY INCOME

Table 23: Coefficients for WJ Letter-Word Identification for the Interactions between Middle Childhood Learning-Related Social Skills and Poverty in
Earyl and Middle Childhood for the Un-imputed and the Imputed Analysis Samples — Based on 2-Level and 3-Level HLM

Average Intercept across Middle Childhood 2-level HLM Modeling 3-level HLM Modeling
Un-Imputed Data Imputed Data Un-Imputed Data Imputed Data
Model 1  Model 2 Model 1  Model 2 Model1l Model2 Model1l Model2

MCLRS5S MCLESS MCLRSS MCLRSS MCLRSS MCLRSS MCLRSS MC LRSS

X X X X X X X X
MCPov EC Pov MC Pov  EC Pov MC Pov ECPov MC Pov EC Pov
Intercept 484 T6*** 484 BO**F 485 13%FF 485 15%FFF 484 B4FFF 484 §AFFF  ARS 45¥FF RS 45FFF
(0.53) (0.53) (0.49) (0.49) (0.53) (0.53) (0.48) (0.48)
Early Childhood LESS
Attention Problems 0.29 0.20 -0.75 -0.78 033 023 058 -0.60

184



Table 23: (Continued)

(CBQ + CBCL)
Self-Regulation

(CBQ + 55RS)
Behavior Problems
(CBCL = SSES)

Middle Childhood LRSS
Avg Attention Problems
(TREF Attn Problems)
Self-Regulation

(TREF Self-Control)
Behavior Problems

(TRF Externalizing Beh)
Early Demographics
Maternal Age at 1 month

Maternal Education at 1m
Child Sex

Child - Hispanic

Child - Black

Child - Birthweight

Child — Age in grade 1

Child -Bayley 15 + 24m
Maternal PPVT 360 m
Residential Mobility during EC
Marital Transitions during EC

Maternal Employment Hours during EC

(0.89)
1.03
(0.81)
0.47
(0.80)

-0.66
(0.19)
0.28
(0.35)
0.03
(0.14)

0.15
(0.14)
0.72*
(0.32)
0.24
(1.13)
1.00
(2.56)
037
(2.46)
3.33
(3.58)
0.32*
(0.16)
0.16%*
(0.05)
{'}_ 19 ok
(0.04)
038
(0.49
0.17
(0.96)
-0.05
(0.04)

(0.86)
1.03
(0.81)
039
(0.80)

-0.68
(0.19)
0.18
(0.36)
0.11
(0.14)

0.15
(0.14)
0.70*
(0.31)
0.32
(1.14)
1.06
(2.53)
030
(2.47)
3.70
(3.51)
0.33*
(0.16)
0.16%*
(0.05)
{}- 13 F
(0.04)
037
(0.49)
0.03
(0.94)
-0.04
(0.04)

(0.82)
0.09
(0.77)
-0.04
(0.70)

0.67
(0.18
-0.06
(0.33)
0.06
(0.14)

0.15
(0.12)
0.71%*
(0.27)
-0.08
(1.00)
1.27
(2.16)
2.09
(2.00)
3.45
(2.84)
0.42%*
(0.13)
,D_ 23 B = 3
(0.05)
{}_ l?# E 3
(0.04)
020
(0.43)
1.06
(0.47)
-0.01
(0.04)
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(0.81)
0.09
(0.77)
0.02
(0.70)

0.70
(0.19)
0.15
(0.36)
0.05
(0.14)

0.16
(0.12)
0.72%*
(0.27)
0.07
(1.00)
127
(2.13)
197
(2.00)
3.53
(2.83)
0.43%*
(0.13)
0_ 2 3 E 2 3
(0.05)
{}_ 1?’# £ £ 3
(0.04)
022
(0.43)
1.06
(0.46)
0.01
(0.04)

(0.85)
1.14
(0.80)
035
(0.80)

0.66%*
(0.20)
0.18
(0.306)
0.00
(0.14)

-0.14
(0.14)
0.78%
(032)
0.45
(1.12)
1.00
(2.56)
0.96
(251)
281
(3.22)
0.32%
(0.16)
0.17%*
(0.05)
{]_181#1
(0.04)
037
(0.50)
0.19
(0.97)
-0.04
(0.04)

(0.85)
1.12
(0.80)
0.28
(0.80)

0.71%**
(0.19)
0.10
(0.36)
0.17
(0.15)

0.15
(0.14)
0.75%
(031)
0.54
(1.13)
1.14
(253)
-0.84
(2.53)
323
(3.16)
0.34*
(0.16)
0.17%*
(0.05)
D_l ?’111
(0.04)
034
(0.50)
0.08
(0.95)
-0.04
(0.04)

(0.88)
0.84
(0.77)
0.06
(0.74)

0. 74+

(0.18)
0.15
(0.35)
0.07
(0.14)

0.16
(0.13)
0.63*
(0.29)
0.14
(1.01)
0.69
(2.25)
-2.00
(2.19)
2.80
(2.63)

0.40%*
(0.140
{]_22**#

(0.05)

{]_18**#

(0.04)
-0.06
(0.45)
0.82
(0.63)
0.01
(0.04)

(0.87)
0.86
(0.77)
0.09
(0.73)

0.77%**
(0.20)
0.19
(0.37)
0.11
(0.15)

0.16
(0.12)
0.63*
(0.29)
0.18
(1.01)
0.74
(2.16)
-1.80
(1.88)
2.96
(3.08)
0.41%*
(0.14)
{]_23*11
(0.04)
{]_18*11
(0.04)
-0.08
(0.42)
0.82
(0.60)
0.01
(0.04)



Table 23: (Continued)

Number of Children duning EC
Health of Child during EC

Early Childhood Poverty 200%
Middle Childhood Poverty 200%
MC Attn X MC Poverty200

MC SReg X MC Poverty200
MC BP X Mc Poverty200

MC Attn X EC Poverty200

MC 5Reg X EC Poverty200

MC BP X EC Poverty200

Level 2 Linear Slope

(Between-children differences)
Intercept

Early Childhood LESS
Attention Problems
(CBQ + CBCL)
Self-Regulation

(CBQ + S5RS)
Behavior Problems
(CBCL + 55RS)
Middle Childhood LRSS
Avg Aftention Problems
(TET Attn Problems)
Self-Regulation

2.07%*
(0.67)
4.46%
(1.45)
205
(1.72)
-53.62
(33.30)
0.15
(0.34)
1.54
(0.82)
0.65
(0.34)

1_22***
(0.01)

0.00
(0.02)
0.02
(0.02)
0.01
(0.02)

0.01
(0.00)
-0.00

-2.08%*
(0.69)
443%=
(1.46)
2408
(29.54)
-4.86%*
(1.84)

0.02
(0.33)
0.81
(0.73)
0.20
(0.31)

1_22***
(0.01)

0.00
(0.02)
0.02
(0.02)
0.01
(0.02)

0.01
(0.00)
-0.00

_2_{]]"11*
(0.57)
5_21# e
(1.26)
270
(1.51)
-18.25
(32.78)
0.11
(0.38)
0.60
(0.80)
022
(0.40)

1_21# e
(0.01)

-0.01
(0.02)
-0.00
(0.02)
0.02
(0.02)

0.00

(0.00)
-0.00
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_2_{]3**1
(0.57)
5_14#1*
(1.26)
2189
(21.57)
3.77*
(1.59)

0.02
(0.33)
0.72
(0.66)
0.19
(0.34)

1_211#*
(0.01)

-0.01
(0.02)
-0.00
(0.02)
0.02
(0.02)

0.01
(0.00)
-0.00

-1.90%*
(0.66)
4.10%*
(1.46)
-3.20
(1.78)
-50.68
(33.58)
0.21
(0.34)
1.54
(0.82)
0.67*
(0.34)

1_22111
(0.01)

-0.00
(0.02)
0.02
(0.02)
0.01
(0.02)

0.01
(0.00)
-0.00

-1.91%*
(0.67)
4.17%*
(147)
2925
(31.24)
4.83*
(1.91)

0.00
(0.34)
0.97
(0.77)
0.22
(0.32)

1_2211#
(0.01)

-0.00
(0.02)
0.02
(0.02)
0.00
(0.02)

0.01
(0.00)
-0.00

-1.84%*
(0.60)
4.16%*
(133)
3.07
(1.74)
2728
(31.53)
0.05
(0.34)
0.81
(0.83)
0.8
(037)

1_22**#
(0.01)

0.00
(0.02)
0.00
(0.02)
0.02
(0.02)

0.01
(0.00)
0.00

-1.83%*
(0.57)
4.11%*
(131)
-23.70
(28.23)
-3.54*
(1.65)

0.04
(0.33)
0.77
(0.77)
0.13
(0.31)

1_22*11
(0.01)

-0.00
(0.02)
0.00
(0.02)
0.02
(0.02)

0.01
(0.00)
0.00



Table 23: (Continued)

(TEF Self-Control)
Behavior Problems
(TRT Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at lm
Child Sex

Child - Hispanic

Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m

Maternal PPVT 36 m

Residential Mobility during EC
Marital Transitions during EC
Maternal Employment Hours during EC

Number of Children during EC

Health of Child during EC

Early Childhood Poverty200%

Middle Childhood Poverty200%

(0.01)
0.00
(0.00)

0.00
(0.00)
-0.01
(0.01)
0.02
(0.03)
0.03
(0.07)
0.02
(0.05)
0.01
(0.09)
0.01*
(0.01)
0.00
(0.00)
0.00
(0.00)
0.01
(0.01)
0.03
(0.02)
0.00
(0.00)
0.01
(0.02)
0.04
(0.03)
-0.01
(0.04)
0.56
(0.82)

(0.01)
0.00
(0.00)

0.00
(0.00)
0.01
(0.01)
0.02
(0.03)
0.04
(0.07)
0.02
(0.05)
0.01
(0.09)
0.01*
(0.00)
0.00
(0.00)
0.00
(0.00)
0.01
(0.01)
0.03
(0.02)
0.00
(0.00)
0.01
(0.02)
0.04
(0.03)
0.09
(0.73)
0.05
(0.05)

(0.01)
0.00
(0.00)

0.00
(0.00)
0.01
(0.01)
0.04
(0.02)
0.03
(0.06)
0.04
(0.04)
0.03
(0.07)
-0.01%*
(0.00)
-0.00%
(0.00)
0.00
(0.00)
0.01
(0.01)
-0.00
(0.01)
0.00
(0.00)
0.01
(0.01)
0.03
(0.03)
0.05
(0.04)
0.61
(0.78)
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(0.01)
0.00
(0.00)

0.00
(0.00)
-0.01
(0.01)
0.04
(0.02)
0.03
(0.06)
0.04
(0.04)
0.03
(0.07)

-0.01**

(0.00)
-0.00*
(0.00)
0.00
(0.00)
0.01
(0.01)
0.00
(0.01)
0.00
(0.00)
0.01
(0.01)
0.03
(0.03)
0.71
(0.70)
0.02
(0.04)

(0.01)
0.00
(0.00)

0.00
(0.00)
-0.01
(0.01)
0.02
(0.03)
0.03
(0.07)
0.02
(0.05)
0.02
(0.09)
0.01*
(0.00)
-0.00
(0.00)
0.00
(0.00)
-0.01
(0.01)
0.02
(0.02)
0.00
(0.00)
0.01
(0.02)
0.03
(0.03)
-0.01
(0.04)
0.55
(0.81)

(0.01)
-0.00
(0.00)

0.00
(0.00)
-0.01
(0.01)
0.02
(0.03)
0.03
(0.07)
0.02
(0.05)
0.01
(0.09)
0.01*
(0.00)
-0.00
(0.00)
0.00
(0.00)
-0.01
(0.01)
0.02
(0.02)
0.00
(0.00)
0.01
(0.02)
0.04
(0.03)
0.17
(0.74)
0.05
(0.05)

(0.01)
0.00
(0.01)

0.01
(0.00)
-0.00
(0.01)
0.04
(0.02)
0.05
(0.06)
0.02
(0.05)
0.03
(0.08)
0.01%**
(0.00)
-0.00*
(0.00)
0.00
(0.00)
0.01
(0.01)
0.02
(0.02)
0.00
(0.00)
0.01
(0.01)
0.04
(0.03)
0.03
(0.04)
0.87
(0.86)

(0.01)
0.00
(0.00)

0.01
(0.00)
-0.00
(0.01)
0.04
(0.02)
0.06
(0.06)
0.03
(0.05)
0.02
(0.08)
0.01%**
(0.00)
-0.00
(0.00)
0.00
(0.00)
-0.01
(0.01)
0.02
(0.01)
0.00
(0.00)
0.00
(0.01)
0.04
(0.03)
0.49
(0.73)
0.02
(0.05)



Table 23: (Continued)

MC Attn X MC Poverty200
MC SReg X MC Poverty200
MC BP X Mc Poverty200
MC Attn X EC Poverty200
MC 5Reg X EC Poverty200
MC BP X EC Poverty200
Level 1 Slope
(Time-varving variables and within-child change)
Middle Childhood LESS
Attention Problems
Self-Regulation

Behavior Problems

Time-varving Covariates
Poverty200

Marital Status (yes/no)
Cluld Health

MNumber of Children

-0.01
(0.01)
-0.01
(0.02)
0.00
(0.01)

0.11
(0.08)
0.20
(0.14)
0.12*
(0.06)

0.02
(0.22
015
(0.64)
1.13
(0.68)
132
(0.95)

-0.01
(0.01)
-0.00
(0.02)
0.00
(0.01)

0.10
(0.07)
0.20
(0.14)
0.12*
(0.06)

0.02
(0.22)
0.15
(0.65)
1.15
(0.68)
132
(0.95)

-0.00
(0.01)
0.01
(0.02)
-0.00
(0.01)

0.06
(0.06)
0.10
(0.13)
0.04
(0.05)

0.04
(0.19)
0.43
(0.49)
1.98%*
(0.56)
0.90
(0.81)
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-0.01
(0.01)
-0.00
(0.02)
-0.00
(0.01)

0.06
(0.06)
0.10
(0.13)
0.04
(0.05)

0.04
(0.19)
0.43
(0.50)
1_993 x=
(0.56)
-0.90
(0.81)

0.01
(0.01)
-0.01
(0.02)
0.00
(0.01)

0.11
(0.08)
0.20
(0.14)
0.121r.
(0.06)
0.07
(0.22)
0.17
(0.64)
1.13
(0.68)
-1.31

(0.97)

-0.01
(0.01)
-0.00
(0.02)
0.00
(0.01)

0.10
(0.08)
0.20
(0.14)
0.13*
(0.06)

-0.06
(0.22)
0.17
(0.65)
1.15
(0.68)
-1.32
(0.97)

0.01
(0.01)
0.01
(0.02)
0.00
(0.01)

0.05
(0.06)
0.00
(0.16)
0.06
(0.06)

0.03
(0.23)
0.80
(0.52)
2_{]5**3
(0.54)
0.55
(0.86)

-0.01
(0.01)
-0.00
(0.02)
0.00
(0.01)

0.05
(0.06)
0.08
(0.16)
0.06
(0.06)

0.03
(0.24)
0.81
(0.53)
2_{]6*33
(0.54)
0.58
(0.85)



Table 24: Coefficients for Picture Vocabulary for the Interactions between Middle Childhood Learning-Related Social Skills and Poverty in Early and

Middle Childhood for the Un-imputed and the Imputed Analysis Samples — Based on 2-Level and 3-Level HLM

Average Intercept across Middle Childhood

2-level HLM Modeling

3-level HLM Modeling

Un-Tmputed Data Imputed Data Un-Imputed Data Imputed Data
Modell Model2 Modell Model2 Modell Model 2 Modell Model 2
MCLESS MCLRSS MCLESS MCLESS MCLESS MCLESS MCLRSS MCLRSS
X X X X X X X X
MC Pov EC Pov MC Pov  ECPov MCPov ECPov MCPov ECPov
Intercept 405.06%**  40506%*F  40513%** 405 13%**  40G.02%**  404.02%F* 405 T7FEF 405 T7FFF
(0.26) (0.27) (0.25) (0.25) (027 (027 (024 (024
Early Childhood LRSS
Attention Problems -0.65 -0.68 -0.84* -0.82 -0.62 -0.67 -0.72 0.7
(CBQ + CBCL) (0.46) (0.46) (0.42) (0.42) (0.45) (0.45) (0.45) (0.43)
Self-Regulation 0.21 0.21 0.04 0.05 0.26 0.26 0.28 0.28
(CBQ + S5RS) (0.39) (0.39) (0.36) (0.36) (039 (039 (0.38) (037
Behavior Problems 0.47 0.46 0.39 038 0.54 0.51 0.49 0.48
(CBCL + 55RS) (0.37) (0.38) (0.36) (0.37) (0.38) (037 (0.37) (0.36)
Middle Childhood LRSS
Awg Attention Problems -0.09 -0.13 -0.06 -0.07 -0.04 -0.11 -0.12 -0.14
(TRF Aftn Problems) (0.11) (0.18) (0.10) (0.12) (011 (0113 (0.107 (0113
Self-Regulation -0.11 -0.15 0.03 -0.01 -0.10 -0.14 -0.03 -0.07
(TRF Self-Control) (0.19) (0.19) (0.16) (0.18) (019 (019 (0.17) (0.18)
Behavior Problems 0.03 0.04 0.06 0.05 0.03 0.05 0.09 0.08
(TRF Externalizing Beh) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07
Early Demographics
Maternal Age at 1 month 0.07 0.06 0.07 0.06 0.06 0.05 0.05 0.04
(0.06) (0.06) (0.06) (0.06) (0.06) (0.07) (0.06) (0.06)
Maternal Education at Im 0.08 0.08 0.35% 0.35* 0.09 0.08 0.21 0.21
(0.17) (0.17) (0.15) (0.15) (0.18) (0.18) (0.16) (0.16)
Child Sex 37w JTSER J.0g==* 301 3 o)=== 3.04=== 3.30=*= 3.2g===
(0.58) (0.58) (0.51) (0.51) (0.58) (0.58) (0.52) (0.52)
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Table 24: (Continued)

Child - Hispanic

Child - Black

Child - Birthweight

Child — Age in grade 1

Child -Bayley 15+ 24m
Maternal PPVT 36 m
Residential Mobility during EC
Marital Transitions during EC
Maternal Emplovment Hours during EC
Number of Children during EC
Health of Child during EC

Early Childhood Poverty 200%
Middle Childhood Poverty 200%
MC Attn X MC Poverty200

MC 5Feg X MC Poverty200
MC BP X Mc Poverty200

MC Attn X EC Poverty200

MC SReg X EC Poverty200

0.62
(1.13)
-0.33
(1.14)
3.34*
(1.69)
0.23%*
(0.08)
0.21%**
(0.03)
0.22%%*
(0.02)
0.17
(0.22)
-0.39
(0.39)
-0.00
(0.02)
—]..?2***
(0.36)
2.19%**
(0.73)
-1.65
(0.85)
-10.73
(15.18)
-0.34
(0.17)
0.66
(0.38)
0.36
(0.17)

0.70
(1.12)
-0.28
(1.15)
3.36%
(1.72)
0.25%*
(0.08)
0.21%**
(0.03)
0.23%%*
(0.02)
0.14
(0.22)
-0.42
(0.39)
0.00
(0.02)
_l_?ﬁ# &
(0.36)
2.08%*
(0.73)
-15.34
(13.63)
-0.45
(0.88)

-0.19
(0.18)
0.66

(0.34)

031
(1.02)
2.02*
(1.00)
2.67
(1.39)
G_ 2 ’I_Il‘ e
(0.07)
[._ 2 [' e 3
(0.02)
[._ 2 [' e 3
(0.02)
0.06
(0.20)
0.25
(0.22)
-0.00
(0.02)

_ l _g 2 =
(0.32)
1.88**
(0.64)
120
(0.69)
13.82
(15.20)
-0.28
(0.20)
0.12
(0.36)
-0.013
(0.15)
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0.41
(1.01)
-2.04*
(1.00)
2.74
(1.41)
{}_23***
(0.07)
{}_20***
(0.02)
{}_20***
(0.02)
0.03
(0.21)
0.27
(0.22)
-0.00
(0.02)
_1 _8311 *
(0.32)
1.79%*
(0.64)
6.52
(14.99)
-0.58
(0.74)

022
(0.18)
0.20

(0.34)

0.49
(1.13)
-1.00
(1.11)
3.11
(1.59)
0.24%*
(0.08)
{}_2 1# &
(0.03)
{}_ 2 3 FEE
(0.02)
0.17
(0.21)
038
(0.39)
0.00
(0.02)
_1 _5 2 B2
(0.34)
1.94%*
(0.71)
-1.74*
(0.84)
-10.24
(15.31)
-0.44**
(0.16)
0.76*
(0.39)
0.43**

(0.16)

0.60
(1.12)
-0.82
(1.13)
3.18
(1.63)
0.26%*
(0.08)
{}_2 l## *
(0.03)
{}_22## *
(0.02)
0.13
(0.21)
041
(0.39)
0.01
(0.02)
157
(0.35)
1.83*
(0.72)
-17.52
(14.09)
-0.46
(0.88)

021
(0.17)
0.77

(0.35)

0.02
(0.05)
-1.89
(1.00)
2.66
(1.40)
0.26%*
(0.07)
0.20
(0.02)
{}_ 2 2 FEE
(0.02)
0.08
(0.19)
0.11
(0.25)
0.00
(0.02)
_1 _?{] EE 2 2
(0.31)
1.65*
(0.66)
-1.60
(0.71)
1.67
(13.92)
-0.20
(0.17)
0.34
(0.35)
0.07
(0.21)

0.17
(1.05)
-185
(0.99)
2.76
(1.43)
{)_2?333
(0.07)
0.20
(0.02)
{}_22#1#
(0.02)
0.06
(0.19)
0.13
(0.26)
0.00
(0.02)
-1.70%**
(0.31)
1.57%
(0.66)
433
(12.40)
-0.30
(0.75)

0.13
(0.17)
037

(0.32)



Table 24: (Continued)

MC BP X EC Poverty200

Level 2 Linear Slope

(Between-children differences)

Intercept

Early Childhood LRSS
Attention Problems
(CBQ + CBCL)
Self-Regulation

(CBQ + S5ES)
Behavior Problems
(CBCL + S5RS)

Middle Childhood LRSS
Avg Attention Problems
(TRF Attn Problems)
Self-Regulation

(TRF Self-Control)
Behavior Problems
(TRF Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at 1m
Child Sex

Child - Hispanic

Child - Black

Child - Birthweight

0.46%%*
(0.01)

0.02
(0.01)
-0.02

(0.01)
-0.02*
(0.01)

0.00
(0.00)
-0.00
(0.00)
-0.00
(0.00)

-0.00
(0.00)
-0.00
(0.00)
0.05%*
(0.01)
-0.02
(0.03)
0.00
(0.03)
0.02
(0.05)

0.28
(0.16)

0.46%**
(0.01)

0.02
(0.01)
-0.02

(0.01)
-0.02*
(0.01)

0.00
(0.00)
-0.00
(0.00)
-0.00
(0.00)

-0.00
(0.00)
-0.00
(0.00)
-0.05*
(0.01)
-0.02
(0.03)
0.00
(0.03)
0.02
(0.05)

0_46***
(0.01)

0.01
(0.01)
-0.02*
(0.01)
-0.02*
(0.01)

-0.00
(0.00)
-0.00
(0.00)
0.00
(0.00)

-0.00
(0.00)
0.00
(0.00)
-0.04**
(0.01)
-0.00
(0.02)
-0.04
(0.02)
-0.04
0.04)
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0.03
(0.16)

0_46***
(0.01)

0.01
(0.01)
-0.02*
(0.01)
-0.02*
(0.01)

0.00
(0.00)
-0.00
(0.00)
0.00
(0.00)

-0.00
(0.00)
0.00
(0.00)
-0.04%*
(0.01)
-0.01
(0.02)
-0.04
(0.02)
-0.04
(0.04)

0.46%**

(0.01)

0.01
(0.01)
-0.02

(0.01)
-0.02*
(0.01)

0.00
(0.00)
-0.00
(0.00)
-0.00
(0.00)

-0.00
(0.00)
-0.00
(0.00)

-0.05%=

(0.01)
-0.02
(0.03)
-0.00
(0.03)
-0.02
(0.05)

0.30
(0.16)

0.46%**

(0.01)

0.02
(0.01)
-0.02

(0.01)
-0.02%
(0.01)

0.00
(0.00)
-0.00
(0.00)
-0.00
(0.00)

-0.00
(0.00)
-0.00
(0.00)
-0.05%*
(0.02)
-0.02
(0.03)
-0.00
(0.03)
-0.02
(0.05)

0.46%**

(0.01)

0.01
(0.01)
-0.02*
(0.01)
-0.02%
(0.01)

0.00
(0.00)
-0.00
(0.00)
0.00
(0.00)

-0.00
(0.00)
0.00
(0.00)
-0.04**
(0.01)
-0.00
(0.03)
-0.04
(0.03)
-0.04
(0.05)

0.08
(0.18)

0_4 61 £
(0.01)

0.01
(0.01)
-0.02*
(0.01)
-0.02%
(0.01)

0.00
(0.00)
-0.00
(0.00)
-0.00
(0.00)

-0.00
(0.00)
0.00
(0.00)
004+
(0.01)
-0.01
(0.03)
-0.04
(0.02)
-0.04
(0.05)



Table 24: (Continued)

Child — Age in grade 1 -0.01%**
(0.007
Child -Bayley 15 + 24m -0.00
(0,007
Maternal PPVT 36 m 0.00
(0.007
Residential Mobility during EC 0.00
(0.01)

Marital Transitions during EC

Maternal Employment Hours during EC

Number of Children during EC

Health of Child during EC

Early Childhood Poverty200% -0.01
(0.02)

Middle Childhood Poverty200% 0.35
(0.37)

MC Attn X MC Poverty200 -0.00
(0.007

MC SReg X MC Poverty200 -0.01
(0.01)

MC BP X Mc Poverty200 -0.00
(0.007

MC Attn X EC Poverty200

MC SReg X EC Poverty200

MC BP X EC Poverty200

Level 1 Slope

(Time-varving variables and within-child change)

Middle Childhood LRSS

Attention Problems 0.02

_{}_{} l EE 23
(0.00)
-0.00
(0.00)
0.00
(0.00)
0.00
(0.01)
-0.01
(0.01)
0.00
(0.00)
-0.00
(0.01)
0.00
(0.02)
0.05
(0.34)
0.01
(0.02)

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.02

_{}_{] 11 £
(0.00)
-0.00
(0.00)
0.00
(0.00)
-0.00
(0.00)
-0.01
(0.01)
0.00
(0.00)
-0.01
(0.01)
0.01
(0.02)
0.01
(0.02)
0.22
(0.40)
0.00
(0.04)
-0.01
(0.01)
-0.00
(0.00)

0.06
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_{]_{]l##t

(0.00)
-0.00
(0.00)
0.00
(0.00)
-0.00
(0.01)
-0.01
(0.01)
0.00
(0.00)
-0.01
(0.01)
0.01
(0.02)
0.18
(0.32)
0.00
(0.02)

-0.00
(0.00)
001
(0.01)
001
(0.00)

0.06

0.01**
(0.00)
-0.00
(0.00)
0.00
(0.00)
0.00
(0.01)
0.01
(0.01)
0.00
(0.00)
-0.00
(0.01)
0.00
(0.02)
0.02
(0.02)
0.39
(0.37)
0.00
(0.00)
0.01
(0.01)
-0.00
(0.00)

0.02

0.01**
(0.00)
-0.00
(0.00)
0.00
(0.00)
0.00
(0.01)
-0.01
(0.01)
0.00
(0.00)
-0.00
(0.01)
0.00
(0.02)
0.04
(0.34)
0.01
(0.02)

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.02

-0.01%*
(0.00)
-0.00
(0.00)
0.00
(0.00)
-0.00
(0.01)
-0.01
(0.01)
0.00
(0.00)
-0.01
(0.01)
0.00
(0.02)
-0.00
(0.02)
042
(0.48)
-0.00
(0.00)
0.01
(0.01)
-0.00
(0.00)

0.05

0.01**
(0.00)
-0.00
(0.00)
0.00
(0.00)
-0.00
(0.01)
-0.00
(0.01)
0.00
(0.00)
-0.01
(0.01)
0.00
(0.02)
0.04
(0.34)
0.01
(0.02)

-0.00
(0.00)
-0.00
(0.01)
0.00
(0.00)

0.05



Table 24: (Continued)

Self-Regulation
Behavior Problems

Time-varyving Covariates

Poverty200
Marital Status (yves/no)
Child Health

Number of Children

(0.04)
0.06
(0.06)
0.04
(0.03)

0.11
(0.16)
0.14
(0.34)
0.58
(0.31)
0.61
(0.51)

(0.00)
0.06
(0.06)
0.04
(0.03)

0.12
(0.16)
0.15
(0.34)
0.57
(0.31)
0.62
(0.51)

(0.03)
0.05
(0.05)
0.02
(0.03)

0.05
(0.11)
0.16
(0.23)
031
(0.25)
0.70
(0.40)
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(0.03)
0.05
(0.03)
0.02
(0.03)

0.05
(0.11)
015
(0.24)
031
(0.25)
0.70
(0.40)

(0.04)
0.07
(0.06)
0.05
(0.03)

0.09
(0.16)
0.18
(0.34)
-0.60
(0.31)
0.61
(0.51)

(0.04)
0.07
(0.06)
0.05
(0.03)

0.10
(0.16)
0.19
(0.34)
058
(0.31)
0.62
(0.51)

(0.05)
0.06
(0.05)
0.03
(0.03)

0.06
(0.12)
013
(0.25)
038
(0.26)
0.76
(0.42)

(0.04)
0.05
(0.05)
0.03
(0.03)

0.07
(0.12)
0.12
(0.25)
037
(0.26)
0.75
(0.42)



Table 25: Coefficients for the WJ Applied Problems for the Interactions between Middle Childhood Learning-Related Social Skills and Poverty in

Early and Middle Childhood for the Un-imputed and the Imputed Analysis Samples — Based on 2-Level and 3-Level HLM

Average Intercept across

2-level HLM Modeling

3-level HLM Modeling

Middle Childhood Un-Imputed Data Imputed Data Un-Imputed Data Imputed Data
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
MCLESS MCLESS MCLRSS MCLESS MCLRSS MCLESS MCLESS MCLRSS
X X X X X X X X
MC Pov EC Pov MC Pov EC Pov MC Pov EC Pov MC Pov EC Pov
Intercept 402 30%%= 402 3% 402 04*==*= 492 04=== 492 37%== 402 3g%** 402 g3F=* 492 63%===
(0.33) (0.33) (0.31) (0.31) (0.33) (0.33) {0.30) (0.30)
Early Childhood LRSS
Attention Problems -1.18*% -1.21% -1.38% -1.30= -1.121r -1.15*% -1.27*% -1.28#
(CBQ + CBCL) (0.58) (0.57) (0.55) (0.54) (0.58) (0.57) (0.51) (0.50)
Self-Fegulation 0.78 0.80 0.19 0.21 0.82 0.83 0.38 041
(CBQ + S5RS) (0.51) (0.51) {0.48) (0.48) (0.51) (0.51) (047 (0.47)
Behavior Problems 0.69 0.74 0.65 0.66 0.72 0.78 0.66 0.68
{(CBCL + SSES) (0.52) (0.51) (0.43) (0.43) (0.51) (0.51) (047 (0.47)
Middle Childhood LRSS
Avg Attention Problems -0.G2=== -0 Go*E= -0.56%%= -0.58%=* -0.61%=*= -0.69=== -0.G2xE= -0.64%=*
(TRF Attn Problems) (0.12) (0.12) (0.11) (0.12) (0.12) (0.12) (0.13) (0.13)
Self-Fegulation -0.17 -0.17 -0.11 -0.14 -0.19 -0.15 -0.17 -0.18
(TRF Self-Control) (0.22) (0.22) (0.19) (0.21) (0.22) (0.22) (0.21) (0.22)
Behavior Problems 011 0.16 0.10 0.12 0.11 0.17 0.12 0.17
(TRF Externalizing Beh) (0.09) (0.09) {0.08) (0.08) (0.09) (0.09) (0.08) (0.09)
Early Demographics
Maternal Age at 1 month 0.03 0.03 0.04 0.04 0.03 0.03 0.03 0.03
(0.08) (0.08) (0.07) (0.07) (0.08) (0.08) {0.07) (0.07)
Maternal Education at 1m 044 0.42= 0.40%= 0.49%=* 0.47* 0.45* 0.44= 0.44*
(0.20) (0.20) (0.17) (0.17) (0.20) (0.20) (0.18) (0.18)
Child Sex 3 4g%** 3 51F=# 2. 72%F VE b N 3.72%*+ 331%== 3 34%%=
(0.71) (0.71) (0.62) (0.62) (0.71) (0.71) (0.64) (0.64)
Child - Hispanic -2.23 -2.20 -1.71 -1.76 -2.30 -2.26 -0.89 -0.87
(141 (1.38) (1.28) (1.28) (1.41) (1.38 (1.28) (1.28)
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Table 25: (Continued)

Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility during
EC

Marital Transitions during
EC

Maternal Employment Hours
during EC

Number of Children during
EC

Health of Child during EC

Early Childhood Poverty
200%

Middle Childhood Poverty
200%

MC Attn X MC Poverty200
MC SReg X MC Poverty200
MC BP X Mc Poverty200
MC Attn X EC Poverty200
MC SReg X EC Poverty200

MC BP X EC Poverty200

-3.53%
(1.53)
1.34
(1.88)
{}_49 FdEE
(0.10)
{}_ 2 ﬁ FdEE
(0.03)
0.00**
(0.03)
0.02
(0.30)
0.33
(0.56)
0.00
(0.03)
022
(0.39)
0.79
(0.92)
-1.01
(1.06)
2193
(24.27)
0.02
(0.24)
0.49
(0.62)
021
(0.23)

-343%
(1.54)
1.58
(1.83)
{}_ 5{}1 E 23
(0.10)
{}_2 61 E 23
(0.03)
0.08**
(0.03)
0.05
(0.30)
028
(0.55)
0.00
(0.03)
020
(0.39
0.81
(0.93)
-17.80
(20.38)
243%
(1.10)

025
(0.23)
0.32
(0.51)
0.03
(0.20)

-3.83%*
(1.28)
0.59
(1.52)
{]_44*##
(0.08)
{]_2?*##
(0.03)
0.08**
(0.02)
-0.20
(0.28)
0.57
(0.31)
0.02
(0.02)
047
(0.34)
1.18
(0.79)
0.76
(0.96)
-8.14
(20.61)
0.02
(0.22)
0.18
(0.52)
0.07
(0.22)

3.71%*
(1.27)
0.64
(1.51)
0.44%==
(0.08)
0.28%**
(0.03)
0.08**
(0.02)
0.20
(0.28)
0.57
(0.31)
0.02
(0.02)
0.47
(0.34)
1.17
(0.79)
0.70
(18.85)
2.75%*
(1.01)

0.05
(0.22)
0.25
(0.47)
-0.01
(0.18)
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4.08*
(1.56)
1.16
(1.92)
0.51%*=
(0.10)
0.25%*=
(0.03)
0.08%*
(0.03)
0.04
(0.30)
0.32
(0.56)
0.01
(0.03)
0.15
(0.39)
0.71
(0.91)
-1.13
(1.07)
23.71
(24.33)
-0.03
(0.25)
0.59
(0.62)
0.27
(0.22)

-3.08%
(1.58)
1.44
(1.86)
{}_52***
(0.10)
{}_26***
(0.03)
0.08**
(0.03)
0.06
(0.30)
027
(0.55)
0.01
(0.03)
0.12
(0.39)
0.74
(0.92)
-15.83
(21.70)
232%
(1.10)

0.23
(0.24)
0.30
(0.55)
0.05
(0.21)

4.25%*
(1.37)
0.61
(1.58)
{]_451##
(0.09)
{]_281##
(0.03)
{]_1{}1##
(0.03)
0.04
(0.26)
0.70
(0.36)
0.03
(0.02)
0.19
(0.35)
1.06
(0.82)
-0.10
(0.96)
-12.36
(21.23)
0.04
(0.24)
030
(0.55)
0.14
(0.22)

4.08%*
(137)
0.68
(1.55)
0.45%*=
(0.09)
0.20%*=
(0.03)
0.10%**
(0.02)
0.02
(0.26)
0.69
(0.35)
0.03
(0.02)
0.17
(0.35)
1.06
(0.82)
-7.26
(20.04)
-2.56*
(1.04)

0.06
(0.21)
0.27
(0.54)
0.02
(0.21)



Table 25: (Continued)

Level 2 Linear Slope

{Between-children
differences)
Intercept

Early Childhood LESS
Attention Problems
(CBQ + CBCL)
Self-Regulation

(CBQ + S5ES)
Behavior Problems
(CBCL + S5RS)

Middle Childhood LRSS
Avg Attention Problems
(TEF Attn Problems)
Self-Regulation

(TEF Self-Control)
Behavior Problems
{(TRF Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at lm
Child Sex

Child - Hispanic

Child - Black

Child - Birthweight

Child — Age in grade 1

{}_84***
(0.01)

0.02
(0.01)
-0.01
(0.01)
0.02
(0.01)

0.01
(0.00)
-0.00
(0.01)
-0.00
(0.00

-0.00
(0.00)
-0.00
(0.00)
-0.06%*
(0.02)
0.02
(0.04)
-0.03
(0.04)
-0.04
(0.05)
_{}_D l# £
(0.00)

0.84*=*
(0.01)

0.02
(0.01)
-0.01
(0.01)
0.02
(0.01)

0.01
(0.00)
-0.00
(0.01)
-0.00
(0.00)

-0.00
(0.00)
-0.00
(0.00)
-0.06%*
(0.02)
0.02
(0.04)
0.02
(0.04)
0.03
(0.05)
_{] _01 ek &
(0.00)

0.84%==
(0.01)

0.02
(0.01)
-0.01
(0.01)
-0.01
(0.01)

0.02
(0.00)
-0.00
(0.01)
-0.00
(0.00)

-0.00
(0.00)
0.00
(0.00)
0.05**
(0.02)
0.03
(0.03)
-0.02
(0.03)
-0.02
(0.05)
0.01%**
(0.00)

0.84%++
(0.01)

0.02
(0.01)
0.01
(0.01)
0.01
(0.01)

0.00
(0.00)
0.00
(0.01)
-0.00
(0.00)

0.00
(0.00)
-0.00
(0.00)
0.05**
(0.02)
0.03
(0.03)
0.02
(0.03)
0.02
(0.05)
_,D_{} 1 e
(0.00)

196

0.84%**
(0.01)

0.02
(0.01)
-0.01
(0.01)
0.02
(0.01)

0.01
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.00
(0.00)
-0.00
(0.00)
0.06**
(0.02)
0.02
(0.04)
-0.03
(0.04)
0.04
(0.05)
_ﬂ_{} 1 EEE
(0.00)

D_E4***
(0.01)

0.02
(0.01)
-0.01
(0.01)
0.02
(0.01)

0.01
(0.00)
-0.00
(0.01)
-0.00
(0.00)

-0.00
(0.00)
-0.00
(0.01)
-0.06%*
(0.02)
0.02
(0.04)
-0.03
(0.04)
-0.03
(0.06)
_{] _{] l# ¥
(0.00)

0.84=*=
(0.01)

0.02
(0.02)
0.02
(0.01)
0.02
(0.01)

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

-0.00
(0.00)
-0.00
(0.00)
0.05*%*
(0.02)
0.04
(0.03)
-0.03
(0.03)
0.04
(0.03)
0.01%**
(0.00)

0.84%**
(0.01)

0.02
(0.02)
-0.02
(0.01)
0.02
(0.01)

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

-0.00
(0.00)
-0.00
(0.00)
0.05**
(0.02)
0.04
(0.03)
-0.02
(0.03)
-0.04
(0.05)
0.01***
(0.00)



Table 25: (Continued)

Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility during
EC

Marital Transitions during
EC

Maternal Employment Hours
during EC

Number of Children during
EC

Health of Child during EC

Early Childhood
Poverty200%

Middle Childhood
Poverty200%

MC Attn X MC Poverty200
MC SReg X MC Poverty200
MC BP X Mc Poverty200
MC Attn X EC Poverty200
MC SReg X EC Povertv200
MC BP X EC Poverty200
Level 1 Slope
{(Time-varying variables
and within-child change)

Middle Childhood LESS
Aftention Problems

_{)_{]{}3 £
(0.00)
0.00
(0.00)
-0.00
(0.01)
-0.01
(0.01)
-0.00
(0.00)
-0.00
(0.01)
0.01
(0.02)
0.01
(0.03)
-0.46
(0.58)
0.00
(0.01)
0.01
(0.01)
0.00
(0.01)

0.02
(0.05)

-0.00%*
(0.00)
0.00
(0.00)
-0.00
(0.00)
001
(0.01)
-0.00
(0.00)
-0.00
(0.01)
0.01
(0.02)
-0.61
(0.52)
0.01
(0.03)

0.00
(0.01)
0.02
(0.01)
0.00
(0.01)

0.02
(0.05)

0.00%**
(0.00)
0.00
(0.00)
-0.01
(0.01)
-0.00
(0.01)
-0.00
(0.00)
-0.00
(0.01)
0.00
(0.01)
-0.00
(0.03)
0.29
(0.44)
0.00
(0.01)
0.01
(0.01)
0.00
(0.01)

0.04
{0.04)

_ﬂ_{}ﬂ Ek
(0.00)
0.00
(0.00)
-0.01
(0.01)
-0.00
(0.01)
-0.00
(0.00)
-0.00
(0.01)
0.00
(0.02)
-0.33
(0.41)
-0.01
(0.03)

-0.00
(0.01)
0.01
(0.01)
0.00
(0.00)

0.04
(0.04)
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-0.00%*
(0.00)
0.00
(0.00)
-0.00
(0.01)
0.01
(0.01)
-0.00
(0.00)
-0.00
(0.01)
0.00
(0.02)
0.01
(0.03)
0.51
(0.57)
0.00
(0.01)
0.01
(0.01)
0.00
(0.01)

0.02
(0.05)

-0.00%*
(0.00)
0.00
(0.00)
-0.00
(0.01)
0.01
(0.01)
-0.00
(0.00)
0.00
(0.01)
0.01
(0.02)
0.54
(0.03)
0.01
(0.03)

0.00
(0.01)
0.01
(0.01)
0.00
(0.01)

0.03
(0.05)

0.00%**
(0.00)
0.00
(0.00)
-0.01
(0.01)
0.01
(0.01)
-0.00
(0.00)
-0.00
(0.01)
-0.00
(0.02)
-0.01
(0.03)
0.33
(0.47)
0.00
(0.01)
0.01
(0.01)
0.00
(0.01)

0.04
{0.04)

0.00%**
(0.00)
0.00
(0.00)
-0.01
(0.01)
0.01
(0.01)
-0.00
(0.00)
-0.00
(0.01)
-0.01
(0.02)
041
(0.43)
0.01
(0.03)

-0.00
(0.00)
0.01
(0.01)
0.01
(0.00)

0.04
(0.04)



Table 25: (Continued)

Self-Regulation
Behavior Problems

Time-varving Covariates
Poverty200

Marital Status (ves/no)
Child Health

Number of Children

0.18*
(0.09)
0.00*
(0.04)

0.17
(0.15)
0.12

(0.47)

(0.43)
-0.28

(0.66)

0.10*
(0.09)
0.09*
(0.04)

0.18
(0.15)
0.10
(0.47)
0.22
(0.45)
030
(0.66)

0.12
(0.09)
0.03

(0.03)

0.11
(0.13)
0.11
(0.34)
0.34
(0.38)
0.07
(0.52)

0.12
(0.09)
0.03

(0.03)

0.12
(0.13)
0.11
(0.35)
0.34
(0.37)
-0.08
(0.52)
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0.18*
(0.09)
0.00*
(0.04)

0.16
(0.15)
0.12
(0.47)
0.21
(0.45)
027
(0.66)

0.19*
(0.09)
0.09*
(0.04)

0.17
(0.15)
0.09

(0.45)

(0.45)
029
(0.66)

0.12
(0.11)
0.03

(0.04)

0.15
(0.14)
030
(0.36)
0.36
(0.39)
0.06

(0.56)

0.12
(0.11)
0.03

(0.04)

0.15
(0.14)
0.30
(0.36)
037
(0.39)
0.05
(0.56)



APPENDIX E

CONDITIONAL GROWTH MODELS EXAMINED BY GENDER

Table 26: Coefficients for the WJ Letter-Word ldentification for the Imputed (N=1123) Analysis Samples Based on 2-Level HLM

Average Intercept Males Females
across Middle Model 1 Model 2 Model 3 Model4  Model 5 Model 1 Model 2 Model 3 Model4  Model 5
Childhood
Between Between Within Between  Full model w Between Between Within Between  Full model w
MC LESS at with MCLESS at -within  Poverty MC LRSS at with MCLRSS at -within  Poverty
level 2 EC LRSS level 1 level 2 EC LRSS level 1
Intercept 454 27%%* 484 26%=% 484 40%*= 484 26%%* 484 41%** 486.15%%* 486.06%=*  486.30%== 486.06%** 485 85%*%*
(0.76) (0.76) (0.81) (0.76) (0.74) (0.72) (0.72) (0.75) (0.71) (0.67)
Early Childhood LRSS
Attention Problems -2.97F -207% -1.33 -2.22 -2.22 -0.06
(CBQ = CBCL) (1.22) (1.22) (1.11) (1.27) (1.27) (1.16)
Self-Regulation 219 210 056 3.04* 3.04* 0.50
(CBQ = SSRS) (1.18) (1.18) (1.15) (1.19) (1.19) (1.01)
Behavior Problems 1.65 1.64 0.27 0.65 0.65 -0.81
(CBCL + S5RS) (1.14) (1.14) (1.03) (1.17) (0.17) (1.03)
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Table 26: (Continued)

Middle Childhood
LRSS
Avg Attention Problems — -1.37%** -1.21%*= -1.21%=% L JEFE -1.12%*= -1.03%*=* -1.03%=*  -0.60**
(TEF Attn Problems) (0.24) (0.25) (0.25) (0.25) (0.24) (0.23) (0.23) (0.1%
Self-Regulation 0.56 0.50 0.50 -0.01 019 0.11 011 -0.02
(TEF Self-Control) (0.55) (0.55) (0.55) (047 (0.55) (0.51) (0.51) (0.47)
Behavior Problems -0.05 0.02 0.02 -0.03 -0.13 -0.06 -0.06 0.19
(TEF Externalizing Beh) (0.20) (0.20) (0.20) (0.19 {0.21) (0.19) (0.19) (0.1%
Early Demographics
Maternal Age at 1| month =030 0.01
(017 (0.15)
Maternal Education at -0.01 1.42===
lm (037 (0.35)
Child Sex
Child - Hispanic 249 0.08
(2.88) (2.97)
Child - Black -1.35 -3.08
(2.94) (2.49)
Child - Birthweight 1.80 5.16
(3.95) (3.62)
Child — Age in grade 1 0.50*= 0.33
(0.19 (0.18)
Child -Bayley 15 + 24m 0.17* 0.29*=*=
(0.07) (0.06)
Maternal PPVT 36 m Q27 0.07
(0.05) (0.05)
Residential Mobility -1.12 1.05
during EC (0.58) (0.59)
Marital Transitions 1.18 0.86
during EC (0.64) (0.63)
Maternal Employment 0.01 -0.04
Hours during EC (0.05) (0.05)
Number of Children -1.72* -237%=
during EC (0.79) (0.75)
Health of Child during §.87=== 3.56%
EC (1.83) (1.69)

200



Table 26: (Continued)

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level 2 Linear Slope

(Between-children
differences)

Intercept

Early Childhood LRSS
Attention Problems
(CBQ + CBCL)
Self-Regulation

(CBQ + SSES)
Behavior Problems
(CBCL + S5RS)
Middle Childhood
LRSS

Avg Attention Problems
(TRF Attn Problems)
Self-Regulation

(TRF Self-Control)
Behavior Problems
(TRF Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at
1m

Child Sex

Chuld - Hispanic

Child - Black

Model 1

Between
MC LRSS at
level 2
1_24## &

(0.02)

0.06
(0.01)
-0.00
(0.01)
0.01
(0.01)

Model 2

Between
with

EC LRSS

1.24***
(0.02)

-0.00
(0.03)
-0.01
(0.03)
0.00
(0.03)

0.01
(0.01)
-0.00
(0.01)
0.01
(0.01)

Model 3

Within
MC LRSS at

level 1
1.24***

(0.02)

Model 4

Between
- within

]__243 £
(0.02)

-0.00
(0.03)
-0.01
(0.03)
0.00
(0.03)

0.01
(0.01)
-0.00
(0.01)
0.00

(0.01)

131
(1.99)
-36.00
(47.62)
Model 5

Full model w
Poverty

1_223#*
(0.02)

0.01
(0.03)
-0.00
(0.03)
0.01
(0.03)

0.01
(0.01)
0.01
(0.01)
0.01
(0.01)

0.00
(0.00)
0.00

(0.01)

0.10
(0.08)
0.12%
(0.06)
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Model 1

Between
MC LRSS at
level 2
1_19*##

(0.02)

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

Model 2

Between
with
EC LRSS
1 . 19* E
(0.02)

0.02
(0.03)
-0.01
(0.03)
0.03
(0.02)

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

Model 3

Within
MC LESS at
level 1

1 . 19* £

(0.02)

Model 4

Between
- within

]__]_9***
(0.02)

-0.02
(0.03)
-0.01
(0.03)
0.03
(0.02)

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

461*
(2.18)
279
(2.18)
Model 5

Full model w
Poverty

1_19* *F
(0.02)

0.02
(0.03)
0.00
(0.03)
0.04
(0.02)

0.00
(0.01)
-0.00
(0.01)
-0.00
(0.00)

0.01
(0.00)
-0.02*
(0.01)

-0.06
(0.09)
0.03

(0.06)



Table 26: (Continued)

Child - Birthweight
Child — Age 1n grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
durng EC

Marital Transifions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child during
EC

Early Childhood
Poverty200%

Middle Childhood
Poverty200%

Level 1 Slope Model 1

Between
MC LRSS at
level 2

(Time-varving
variables and within-
child change)
Middle Childhood
LRSS

Attention Problems

Self-Regulation

Behavior Problems

Model 2

Between
with
EC LRSS

Model 3

Within
MC LRSS at
level 1

0.06
(0.11)
021
(0.20)
0.09
(0.10)

Model 4

Between
- within

0.06
(0.11)
020
(0.20)
0.00
(0.10)

0.11
(0.14)
0.01**
(0.00)
-0.00
(0.00)
0.00
(0.00)
0.01
(0.01)
0.02
(0.02)
0.00
(0.00)
0.03
(0.02)
0.04
(0.04)
0.01
(0.06)
1.18
(1.04)

Model 5 Model 1 Model 2

Full model w
Poverty

Between
with
EC LRSS

Between
MC LRSS at
level 2

0.07
(0.11)
024
(0.17)
0.10
(0.09)
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Model 3

Within
MC LRSS at
level 1

0.05
(0.07)
-0.01
(0.19)
-0.00
(0.07)

Model 4

Between
- within

0.04
(0.07)
0.02
(0.19)
0.00
(0.07)

-0.06
(0.09)
0.01
(0.00)
-0.00%*
(0.00)
0.00
(0.00)
-0.04*
(0.02)
0.03
(0.02)
-0.00
(0.00)
-0.02
(0.02)
0.02
(0.04)
0.10
(0.08)
0.01
(0.08)

Model 5

Full model w
Poverty

0.04
(0.07)
0.02
(0.18)
0.00
(0.06)



Table 26: (Continued)

Time-varving
Covariates
Poverty200

Marital Status (yes/no)

Child Health

Number of Children

037
(0.30)
0.69
(0.60)
2.95%
(0.92)
0.00
(1.25)

203

0.14
(0.24)
0.07
(0.66)
1.06
(0.68)
145
(1.08)



Table 27: Coefficients for WJ Picture Vocabulary for the Imputed (N=1123) Analysis Samples Based on 2-Level HLM

Average Intercept Males Females
across Middle Model 1 Model 2 Model 3 Model4  Model 5 Model 1 Model 2 Model 3 Model4 Model 5
Childhood
Between Between Within Between  Full model w Between Between Within Between  Full model
MC LRSS at with MCLESS at -within  Poverty MC LRSS at with MCLRSS at -within = w Poverty
level 2 EC LRSS level 1 level 2 EC LRSS level 1
Intercept 406 42=** 406 30%** 40§ 53+== 406 30%** 405 Q7*** 404 Ty 404 GR*=* 404 gy==+ 404 Gg**=
(0.43) (0.42) (0.45) (0.42) (0.34) (0.46) (0.46) (0.48) (0.45)

Early Childhood LRSS
Attention Problems -2.52% -2.52* -0.73 -2.78%* -2.78%*
(CBQ = CBCL) (0.84) (0.38) (0.77) (0.76)
Self-Regulation 1.81%* 1.81% 0.02 1.85% 1.85*%*
(CBQ + SSES) (0.65) (0.48) (0.73) (0.71)
Behavior Problems 1.64* 1.64%* 0.20 1.40* 1.40%**
(CBCL + SSES) (0.63) (0.34) (0.69) (0.68)
Middle Childhood
LRSS
Avg Attention Problems - 50%** -0.46%* -0.46** -0.14 0. G4FEF -0.56%F* -0.56%**
(TRF Attn Problems) (0.14) (0.14) (0.12) (0.17) (0.15) (0.14)
Self-Regulation 0.51 0.46 0.46 0.12 0.12 0.07 0.07
(TEF Self-Control) (0.27) (0.26) (0.1%) (0.38) (0.34) (0.32)
Behavior Problems -0.03 0.02 0.02 0.08 -0.16 -0.13 -0.13
(TRF Externalizing Beh) (0.11) (0.11) (0.08) (0.15) (0.13) (0.13)
Early Demographics
Maternal Age at 1 month 0.06

(0.07)
Maternal Education at 0.13
1m (0.20)
Child Sex
Child - Hispanic 1.10

(132)
Child - Black -1.17

(1.32)
Child - Birthweight 428

(2.62)
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Table 27: (Continued)

Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC
Mumber of Children
during EC

Health of Child during
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level 2 Linear Slope Model 1

(Between-children Between

differences) MC LESS at

level 2

Intercept 0.44%%==
(0.01)

Early Childhood LRSS

Attention Problems

(CBQ + CBCL)

Self-Regulation

(CBQ + SSRS)

Behavior Problems

(CBCL + S5RS)

Middle Childhood

LRSS

Model 2

Between
with
EC LRSS
0_44* &
(0.01)

-0.00
(0.01)
-0.02
(0.01)
-0.02
(0.01)

Model 3

Within
MC LRSS at
level 1
0.44***

(0,01}

Model 4

Between
- within

0.44%++
(0.01)

0.00
(0.01)
0.02
(0.01)
0.02
(0.01)

0.28%*
(0.09)
0.18
(0.03)
0-223 H&
(0.03)
0.00
(0.26)
0.39
(0.29)
0.01
(0.03)
-1.32%=
(0.41)
1.56
(0.88)
-1.37
(0.89)
-1.11
(1.06)

Model 5 Model 1 Model 2

Full model w
Poverty

0_443 *¥
(0.01)

Between
MC LRSS at
level 2
0_43#* &

(0.01)

Between
with
EC LRSS
048* L
{0.01)

0.00
(0.01)
0.02
(0.01)
-0.02
(0.01)

0.02
(0.01)
0.02
(0.01)
-0.02
(0.01)
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Model 3

Within
MC LRSS at
level 1
0_48**1

{0.01)

Model 4

Between
- within

0.43***
(0.01)

0.02
(0.01)
-0.02
(0.01)
-0.02
(0.01)

Model 5

Full model
w Poverty

0_4’?***
(0.01)

0.03
(0.02)
-0.03
(0.01)
-0.02
(0.01)



Table 27: (Continued)

Avg Attention Problems
(TRF Attn Problems)
Self-Regulation

(TRF Self-Control)
Behavior Problems
(TRF Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at
lm

Child Sex

Child - Hispanic

Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child dunng
EC

Early Childhood
Poverty200%

-0.00
(0.00)
-0.00
(0.01)
0.00
(0.00)

0.00
(0.00)
0.00
(0.01)

0.00
(0.04)
0.06
(0.04)
0.02
(0.07)
0.01**
(0.00)
0.00
(0.00)
0.00
(0.00)
0.01
(0.01)
0.00
(0.01)
0.00
(0.00)
0.00
(0.01)
0.01
(0.03)
0.01
(0.03)
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0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.00
(0.00)
-0.00
(0.01)
0.00
(0.00)

-0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.00
(0.00)
-0.01
(0.01)
-0.00
(0.00)

-0.00
(0.00)
0.01

(0.00)

0.03
(0.03)
0.01
(0.03)
0.07
(0.06)
0.01**
(0.00)
-0.00
(0.00)
0.00
(0.00)
001
(0.01)
0.01
(0.01)
0.00
(0.00)
0.02
(0.01)
0.01
(0.02)
0.02
(0.03)



Table 27: (Continued)

Middle Childhood 0.04 -0.02
Poverty200% (0.03) (0.03)
Level 1 Slope Model 1 Model 2 Model 3 Model 4 Model 5 Model 1 Model 2 Model 3 Model 4 Model 5
(Time-varyving variables Between Between Within Between  Full model w Between Between Within Between  Full model
and within-child MC LRSS at with MCLESSat - within Poverty MC LESS at with MCLRSSat - within w Poverty
change) level 2 EC LRSS level 1 level 2 EC LRSS level 1
Middle Childhood
LRSS
Attention Problems 0.04 0.04 0.05 0.06 0.07 0.07

(0.05) (0.05) (0.05) (0.04) (0.04) (0.04)
Self-Regulation 0.07 0.07 0.08 0.03 0.03 0.04

(0.07) (0.07) (0.07) {0.09) (0.09) (0.09)
Behavior Problems 0.03 0.03 0.03 0.00 0.01 0.01

(0.03) (0.03) (0.03) (0.04) (0.04) (0.03)

Time-varving
Covariates

Poverty200 033 -0.16
(0.17) (0.14)
Marital Status (ves/no) 0.12 035
(0335) (0.35)
Child Health -0.15 -0.43
(037) (0.35)
Number of Children 0.40 0.81
(0.62) (0.54)
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Table 28: Coefficients for WJ Applied Problems for the Imputed (N=1123) Analysis Samples Based on 2-Level HLM

Average Intercept Males Females

across Middle Model 1 Model 2 Model 3 Model4  Model 5 Model 1 Maodel 2 Model 3 Model4  Model 5

Childhood

Between Between Within Between  Full model w Between Between Within Between  Full model w
MC LRSS at with MCLRSS at  -within = Poverty MC LRSS at with MCLRSSat  -within  Poverty
level 2 EC LRSS level 1 level 2 EC LRSS level 1
Intercept 403 g3*¥* 492 00**¥ 403 06*** 402 00**+* 407 GO*** 401 g3*** 491 57%=* 491 F5¥** 401 57%%%  40] 34¥%*
(0.53) (0.51) (0.56) (0.51) (0.47) (0.46) (0.45) (0.49) (0.45) (0.40)

Early Childhood LRSS

Attention Problems -207* -2.97*= -1.61 -2 8%+ -2 goEEx -1.19

(CBQ = CBCL) (1.18) (1.18) (0.83) (0.78) (0.78) (0.72)

Self-Regulation 1.84* 1.84% 0.24 1.02* 192* 0.15

(CBQ + SSRS) (0.87) (0.87) (0.75) (0.73) (0.75) (0.60)

Behavior Problems 2.26%* 2.26%* 1.36 1.06 1.06 -0.22

(CBCL + SSRS) (0.80) (0.80) (0.70) (0.76) (0.76) (0.70)

Middle Childhood

LRSS

Avg Attention Problems  -0.96%** -0 g3F** -0 g3rE= 0 47** -1.03%*= -0 .04 -0.04*=* (). Gg4F==

(TRF Attn Problems) (0.16) (0.17) (0.17) (0.14) (0.17) (0.15) (0.15) (0.12)

Self-Regulation 043 0.30 0.39 0.03 0.08 0.01 -0.01 -0.15

(TRF Self-Control) (0.32) (0.33) (0.33) (0.26) (0.34) (0.30) (0.30) (0.24)

Behavior Problems -0.01 0.0 0.05 0.08 -0.02 0.02 0.02 0.17

(TRF Externalizing Beh) (0.14) (0.14) (0.14) (0.11) (0.12) (0.11) (0.11) (0.10)

Early Demographics

Maternal Age at 1 month 0.04 0.06
(0.1 (0.09)

Maternal Education at 026 0.75%*

1m (0.23) (0.22)

Child Sex

Child - Hispanic =222 -0.97
(1.79) (1.80)

Child - Black 4.17* -3.77*
(194 (1.50)

Child - Birthweight 1.50 0.02
(1.98) (2.22)
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Table 28: (Continued)

Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child during
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level 2 Linear Slope Model 1

(Between-children Between

differences) MC LRSS at

level 2

Intercept 0.82%=*
(0.01)

Early Childhood LRSS

Afttention Problems

(CBQ + CBCL)

Self-Regulation

(CBQ + SSRS)

Behavior Problems

(CBCL = 55RS)

Middle Childhood

LRSS

Model 2

Between
with
ECLESS
0. g2%**
(0.01)

0.03
(0.02)
-0.01
(0.02)
-0.03
(0.02)

Model 3

Within
MC LESS at
level 1
(.g2***

(0.01)

Model 4

Between
- within

0_82# %
(0.01)

0.03
(0.02)
-0.01
(0.02)
0.03
(0.02)

0_531# &
(0.12)
0_23## #*
(0.03)
0.11%*
(0.03)
059
(0.37)
082
(0.43)
0.04
(0.03)
047
(0.51)
225
(1.22)
020
(131)
486+
(1.55)
Model 5

Full model w
Poverty

0_82#**
(0.01)

0.02
(0.02)
-0.00
(0.02)
0.03
(0.02)
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Model 1

Between
MC LRSS at
level 2

0_8 6# &

(0.01)

Model 2 Model 3
Between Within
with MC LRSS at
EC LRSS level 1
0.8g%*= 0. 8g***
(0.01) (0.01)
0.02
(0.02)
-0.03*
(0.02)
-0.01
(0.02)

Model 4

Between
- within

0_86***
(0.01)

0.02
(0.02)
-0.04*
(0.02)
0.01

(0.02)

0.37+*
(0.11)
0_3 13 £
(0.04)
0.05
(0.03)
046
(0.37)
0.32
(0.41)
0.01
(0.03)
-0.55
(0.43)
-0.06
(1.03)
213
(1.32)
-0.55
(1.25)
Model 5

Full model w
Poverty

0_353 £
(0.01)

0.01
(0.02)
-0.02
(0.02)
0.00
(0.02)



Table 28: (Continued)

Avg Attention Problems
(TRF Attn Problems)
Self-Regulation

(TRF Self-Control)
Behavior Problems
(TRF Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at
1m

Child Sex

Child - Hispanic

Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 = 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Manital Transitions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child during
EC

0.01
(0.00)
0.00
(0.01)
-0.00
(0.00)

-0.00
(0.00)
0.00

(0.01)

0.00*
(0.04)
0.03
(0.04)
0.06
(0.07)
_U -0] EE 5
(0.00)
0.00%*
(0.00)
-0.00
(0.00)
0.00
(0.01)
-0.00
(0.01)
-0.00
(0.00)
0.01
(0.01)
0.01
(0.03)
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0.00
(0.00)
0.00
(0.01)
0.00
(0.00)

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.00
(0.00)
-0.00
(0.01)
0.00
(0.00)

-0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

-0.00
(0.00)
-0.01

(0.01)

0.04
(0.05)
-0.02
(0.05)
0.04
(0.06)
-0.01*
(0.00)
_0 _{]] L
(0.00)
0.00
(0.00)
-0.02
(0.01)
-0.00
(0.01)
-0.00
(0.00)
-0.01
(0.01)
0.01
(0.03)



Table 28: (Continued)

Early Childhood
Poverty200%

Middle Childhood
Poverty200%

Level 1 Slope

(Time-varyving
variables and within-
child change)
Middle Childhood
LRSS

Attention Problems

Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty200

Marital Status (yes/no)

Child Health

MNumber of Children

Model 1

Between

MC LRSS at

level 2

Model 2

Between
with
EC LRSS

Model 3

Within
MC LRSS at
level 1

-0.00
(0.06)
0.18
(0.11)
0.05
(0.05)

Model 4

Between
- within

-0.00
(0.08)
0.18
(0.10)
0.05
(0.05)

-0.01
(0.04)

0.01
(0.04)

Model 5 Model 1 Model 2

Full model w
Poverty

Between
MC LRSS at
level 2

Between
with
EC LRSS

0.00
(0.05)
021*
(0.10)
0.05

(0.04)

-0.08
0.21)
0.40
(0.46)
037
(0.56)
053
(0.72)
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Model 3

Within
MC LRSS at
level 1

0.07
(0.06)
0.05
(0.13)
0.00
(0.05)

Model 4

Between
- within

0.07
(0.06)
0.05
(0.13)
0.01
(0.05)

0.02
(0.04)

-0.02
(0.04)

Model 5

Full model w
Poverty

0.07
(0.06)
0.05
(0.12)
0.01
(0.05)

021
(0.17)
0.36
(0.49)
0.34
(0.53)
0.67
(0.81)



Table 29: Coefficients for the WJ Letter-Word Identification for the Un-imputed (N=886) Analysis Samples Based on 2-Level HLM

Average Intercept Males Females

across Middle Model 1 Model 2 Model 3 Model4  Model 5 Model 1 Model 2 Model 3 Model4  Model 5

Childhood

Between Between Within Between  Full model w Between Between Within Between  Full model w
MC LRSS at with MCLRSSat  -within  Poverty MC LRSS at with MCLRSS at  -within  Poverty
level 2 EC LRSS level 1 level 2 EC LRSS level 1
Intercept 484 F1F** 484 74F=% 483 06F*= 484.02%%% 483 QgF** 486.83%%* 486.83%FF 485 g7¥== 485 87F** 485 50%*
(0.85) (0.83) (0.93) (0.86) (0.79) (0.79) (0.77) (0.83) (0.76) (0.70)

Early Childhood LRSS

Attention Problems -2.06% -3.00% -0.37 -047 -0.21 0.94

(CBQ +~ CBCL) (1.20) (1.23) (1.78) (1.31) (1.33) (1.19)

Self-Regulation 1.89 2.00 024 4.03%* 4 2%= 1.62

(CBQ = SSES) (1.25) (130 (124 (1.18) (1.20) (097

Behavior Problems 1.48 1.65 0.02 1.21 0.14 -0.97

(CBCL + SSES) (1.16) (1.17) (1.11) (1.30) (1.32) (1.09)

Middle Childhood

LRSS

Avg Attention Problems — -1.29%#= -1 27FE -1.15%=* -0.84%* -1.03%*= -0.94%** Qo= -0.56%*

(TRF Attn Problems) (0.25) (0.25) (0.26) (0.25) (0.22) (1.30) (0.23) (021)

Self-Regulation 0.76 0.77 0.62 0.16 -0.01 0.03 -0.06 0.15

(TEF Self-Control) (0.51) (0.50) (0.52) (0.46) (047 {0.48) (0.49) (0.43)

Behavior Problems 0.07 0.17 0.13 0.13 -0.05 0.04 0.01 0.28

(TRF Externalizing Beh) (0.22) (0.21) (0.22) (0.20) (0.1 (0.18) (0.18) (0.16)

Early Demographics

Maternal Age at 1 month -0.31 0.04
(0.19) (0.19)

Maternal Education at 017 1 55%%%

1m (0.46) (0.41)

Child Sex

Child - Hispanic 021 318
(3.30) (3.33)

Child - Black -145 2.20
(341) (3.32)
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Table 29: (Continued)

Child - Birthweight
Child — Age in grade 1
Chuild -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child during
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level 2 Linear Slope Model 1 Model 2
(Between-children Between Between
differences) MC LRSS at with
level 2 ECLRSS
Intercept 1.23%=* 1.23%*=*
(0.02) (0.02)
Early Childhood LRSS
Aftention Problems -0.00
(CBQ + CBCL) (0.03)
Self-Regulation -0.01
(CBQ + SSRS) (0.03)
Behavior Problems -0.01
(CBCL + SSRS) (0.03)

Model 3

Within
MC LESS at
level 1

123 EE 3 3

(0.02)

Model 4

Between
- within

]__233 e
(0.02)

001
(0.03)

-0.02
(0.03)
-0.00
(0.03)

0.09
(3.40)
032
(0.23)
0.09
(0.07)
0_283 &
(0.07)
024
(0.66)
-0.61
(1.29)
0.03

(0.06)
003
(0.87)
6.11%*
(2.12)
-1.04
(243
-5.77*
(2.87)
Model 5 Model 1 Model 2
Full model w
Poverty

Between
with
EC LRSS
1 . 19* L3
{0.02)

Between
MC LESS at
level 2
]_20333

(0.02)

1_2233¥
(0.02)

0.01
(0.03)

0.01
(0.03)

0.01
(0.03)
0.01

(0.03)

-0.02
(0.02)
0.03

(0.03)
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Model 3

Within
MC LESS at
level 1
1.20***

(0.02)

Model 4

Between
- within

]__20***
(0.02)

001
(0.03)

-0.02
(0.02)
0.02

(0.03)

6.1
(4.69)
0.32
0.21)
0_2?3 T
(0.06)
0.09

(0.05)
1.00
(0.76)
131
(1.15)
0.07
(0.05)
_3 _39* &
(0.89)
2.67
(1.92)
485
(2.50)
337*
(2.23)
Model 5

Full model w
Poverty

1_203 T
(0.01)

0.00
(0.03)

0.01
(0.03)
0.02

(0.03)



Table 29: (Continued)

Middle Childhood
LRSS

Avg Attention Problems
(TRF Atin Problems)
Self-Regulation

(TREF Self-Control)
Behavior Problems

(TRF Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at
lm
Child Sex

Child - Hispanic
Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Matemnal PPVT 36 m
Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC

Number of Children
during EC

0.00
(0.01)
0.01
(0.01)
0.01
(0.01)

0.00
(0.00)
0.0

(0.01)

0.11
(0.10)
-0.10
(0.07)
0.14
(0.14)
0.01*
(0.01)
0.00
(0.00)
0.00
(0.00)
0.01
(0.02)
0.01
(0.03)
0.00
(0.00)
0.03
(0.02)
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0.01
(0.00)
0.01
(0.01)
0.01
(0.00)

0.01
(0.00)
0.00
(0.01)
0.01
(0.00)

0.01
(0.00)
0.00
(0.01)
0.00
(0.00)

0.00
(0.01)
-0.00
(0.01)
-0.00
(0.00)

0.01
(0.00)
0.02

(0.01)

0.09
(0.08)
0.09
(0.07)
0.15
(0.09)
-0.00
(0.00)
-0.00
(0.00)
0.00
(0.00)
-0.06
(0.02)
0.08**
(0.03)
-0.00
(0.00)
0.02
(0.02)



Table 29: (Continued)

Health of Child during
EC

Early Childhood
Poverty200%

Middle Childhood
Poverty200%

Level 1 Slope
(Time-varving
variables and within-
child change)
Middle Childhood
LRSS

Attention Problems
Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty200

Marital Status (ves/no)
Child Health

Number of Children

Model 1

Between
MC LRSS at
level 2

Model 2

Between
with
EC LESS

Model 3

Within
MC LESS at
level 1

0.17
(0.10)
035
(0.21)
0.15
(0.10)

Model 4

Between
- within

0.17
(0.10)
035
(0.21)
0.14
(0.10)

0.03
(0.05)
0.02

(0.06)
0.04

(0.07)

Model 5 Model 1 Model 2

Full model w Between Between
Poverty MC LRSS at with
level 2 EC LRSS

0.20°
(0.10)
0.40

(0.21)
0.20*
(0.09)

028
(0.34)
0.70
(0.70)
2.38*
(1.61)
030
(1.61)

215

Model 3

Within
MC LESS at
level 1

0.06
(0.09)
0.08
(0.16)
0.03
(0.08)

Model 4

Between
- within

0.05
(0.09)
0.06
(0.16)
0.04
(0.08)

-0.05
(0.05)
0.01
(0.03)
0.07
(0.05)

Model 5

Full model w
Poverty

-0.03
(0.10)
0.12
(0.17)
0.09
(0.08)

-0.17
(0.27)
-0.98
(1.04)
0.25
(0.82)
212
(1.20)



Table 30: Coefficients for the WJ Picture Vocabulary for the Un-imputed (N=886) Analysis Samples Based on 2-Level HLM

Average Intercept Males Females
across Middle Model 1 Model 2 Model 3 Model4  Model 5 Model 1 Maodel 2 Model 3 Model4  Model 5
Childhood
Between Between Within Between  Full model w Between Between Within Between  Full model w
MC LRSS at with MCLRSSat  -within  Poverty MC LESS at with MCLRSS at -within  Poverty
level 2 ECLRSS level 1 level 2 EC LRSS level 1
Intercept 406 86*+* 409G 87FF 406 75%*+* 406.77*** 406 01%*+* 405 17%** 405 17*%% 405 ]5%** 405.16%** 485 13%**
(0.48) (0.48) (0.51) (0.48) (0.36) (0.50) (0.48) (0.52) (0.59) (0.49)
Early Childheod LESS
Attention Problems -2.70%* -2 70k -0.23 -2.38%* -2.16% -0.79
(CBQ = CBCL) (0.64) (0.66) (0.60) (0.83) (0.85)
Self-Regulation 1.51* 1.55% 015 215%* T 0.07
(CBQ = SSRS) 0.67) (0.68) (0.52) (0.72) (0.73)
Behavior Problems 1.76%* 1.85%* 0.14 1.50% 1.71* -0.02
(CBCL + S5ES) (0.63) (0.65) (0.50) (0.78) (0.79)
Middle Childhood
LRSS
Avg Attention Problems  -0.58%*# -0.45%* -0.47%= -0.21 -0.60%* -0.48%* -0.50%= - 7=
(TRF Attn Problems) (0.15) (0.14) (0.14) (0.11) (0.17) (0.16) (0.17)
Self-Regulation 045 047 048 0.04 0.02 0.10 0.01 0.08
(TRF Self-Control) (0.29) (0.14) (0.30) (0.22) (0.32) (0.32) (0.32)
Behavior Problems 0.05 0.13 0.14 0.16 -0.06 -0.00 -0.02 0.10
(TRF Externalizing Beh) (0.12) (0.12) (0.12) (0.09) (0.13) (0.12) (0.12)
Early Demographics
Maternal Age at 1| month 0.02 -0.15
(0.09) (0.12)
Maternal Education at -0.09 0.70**
1m (0.24) (0.26)
Child Sex -0.08
(0.99)
Child - Hispanic 048 1.39
(1.28) (2.14)
Child - Black -0.42 -2.06
(1.50) (1.96)
Child - Birthweight 258 3.6
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Table 30: (Continued)

Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Marital Transitions
during EC

Maternal Employment
Hours during EC
MNumber of Children
during EC

Health of Child during
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level 2 Linear Slope Model 1 Model 2
{(Between-children Between Between
differences) MC LRSS at with
level 2 ECLRSS
Intercept 0.44%== 0.44**=
(0.01) (0.01)
Early Childhood LRSS
Attention Problems -0.01
(CBQ + CBCL) (0.01)
Self-Regulation -0.02
(CBQ + SSRS) (0.01)
Behavior Problems -0.01
(CBCL + SSES) (0.01)
Middle Childhood

Model 3

Within
MC LRSS at
level 1
0_44***

(0.01)

Model 4

Between
- within

0_44# %
(0.01)

-0.00
(0.01)

0.02
(0.02)
-0.02

(0.02)

2.73)
020
(0.11)
0_1 8 EE 3
2.73)
0_24*3 #*
(0.03)
022
(0.27)
058
(0.52)
0.03
(0.03)
088
(0.47)
133
(1.03)
282+
(1.17)
120
(1.19)
Model 5

Full model w
Poverty

0.44%=~
(0.01)

-0.00
(0.01)

0.02
(0.02)
0.02

(0.02)
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Model 1

Between
MC LRSS at

level 2
{]_48#1#
(0.01)

Model 2

Between
with
EC LRSS
0.48%*=
(0.01)

0.02
(0.02)

-0.01
(0.01)
-0.02

(0.01)

Model 3

Within
MCLRSS at

level 1
0_43***
(0.01)

Model 4

Between
- within

0_43***
(0.01)

0.03*
(0.02)

0.02
(0.01)
0.03

(0.01)

(2.84)
0.42%*
(0.13)
0- 23 £ 1
(0.05)
0- 1?* &
(0.04)
021
(0.42)
1.02%
(0.40)
-0.01
(0.04)
_2_{]?*33
(0.56)
5_203 &
(1.23)
2.69
(1.51)
377+
(1.60)
Model 5

Full model w
Poverty

1_20# %
(0.01)

-0.01

-0.01

0.02



Table 30: (Continued)

LESS

Avg Attention Problems
(TRF Attn Problems)
Self-Regulation

(TEF Self-Control)
Behavior Problems
(TEF Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at
1m
Child Sex

Child - Hispanic

Child - Black

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
during EC

Mantal Transitions
during EC

Maternal Employment
Hours during EC
Number of Children
during EC

Health of Child during
EC

0.00
(0.00)
0.00
(0.01)
0.00
(0.00)

-0.00
(0.00)
-0.00
(0.00)
-0.00
(0.01)

-0.00
(0.00)
0.00

(0.01)

0.03
(0.04)
0.02
(0.04)
0.01
(0.06)
-0.01*
(0.00)
-0.00
(0.00)
-0.00
(0.00)
0.01
(0.01)
0.01
(0.01)
0.00
(0.00)
-0.00
(0.01)
0.01
(0.03)
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0.00
(0.00)
-0.01
(0.01)
-0.00
(0.00)

-0.00
(0.00)
0.01
(0.01)
-0.00
(0.00)

-0.00
(0.00)
-0.01
(0.01)
-0.00
(0.00)

0.00
-0.00

0.00

0.01
(0.00)
-0.01
(0.01)
0.04
(0.02)
0.03
(0.06)
0.0
(0.04)
0.03
(0.07)
_0 _{]1 F &
(0.00)
-0.003
(0.001)
0.00
(0.00)
0.01
(0.01)
0.00
(0.01)
0.00
(0.00)
0.01
(0.01)
0.03
(0.02)



Table 30: (Continued)

Early Childhood
Poverty200%
Middle Childhood
Poverty200%

Level 1 Slope
(Time-varving
variables and within-
child change)
Middle Childhood
LRSS

Afttention Problems
Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty200

Marital Status (ves/no)

Child Health

Number of Children

Model 1

Between

MC LRSS at

level 2

Model 2

Between
with
EC LRSS

Model 3

Within
MC LESS at
level 1

0.07
(0.05)
0.06
(0.08)
0.04
(0.04)

Model 4

Between
- within

0.06
(0.05)
0.06
(0.08)
0.04
(0.04)

0.04
(0.03)
0.05

(0.03)

Model 5 Model 1 Model 2
Full model w

Poverty

Between
with
EC LRSS

Between
MC LESS at
level 2

0.04
(0.05)
0.05
(0.05)
0.05
(0.04)

0.51%*
(0.17)
0.52
(0.43)
-0.68
(0.46)
0.22
(0.85)

219

Model 3

Within
MC LRSS at
level 1

0.02
(0.05)
0.08
(0.08)
0.03
(0.04)

Model 4

Between
- within

0.02
(0.05)
0.09
(0.08)
0.03
(0.04)

Model 5

Full model w
Poverty

0.00
(0.05)
0.09
(0.09)
0.04
(0.04)

0.26
(0.19)
0.54
(0.53)
0.43
(0.42)
0.53
(0.64)



Table 31: Coefficients for WJ Applied Problems for the Un-imputed (N=886) Analysis Samples Based on 2-Level HLM

Average Intercept Males Females

across Middle Model 1 Model 2 Model 3 Model 4 Model 5 Model 1 Model 2 Model 3 Model 4 Model 5

Childhood

Between Between Withan Between  Full model w Between Between Within Between  Full model w
MC LRSS at with MCLESSat  -within = Powerty MC LESS at with MCLESS at -within  Poverty
level 2 EC LRSS level 1 leval 2 ECLRESS level 1
Intercept 493 53%= 493 55%%% 403 QOE=E 493.04%8% 403 Qgees 452 2g=E 492 20%%%  40] BQEEE 491 gO=#x  4Q] 57%*=
{0.58) {0.56) (0.63) {0.57) {0.50) {0,500 (0.48) {0_56) {0,500 (0.43)

Early Childhood LESS

Attention Problems -3.22%= -3, 13%%% -1.30 -1.56% -1.73* -1.04

(CBQ + CBCL) {0.91) (0.94) {0.81) (0.84) {0.86) (0.76)

Self-Regulation 1.2g%# 1438 0.59 2.59%%% 2.93%= 0.93

(CBQ + 55E5) {0.88) (0.9 (081) (0,700 {0.71) (0.62)

Behavior Problems 2.46%* 2.50%* 1.49% 099 0.95 -0.06

{CBCL + 55R5) (0.81) (0.83) (0.73) (0.83) {0.86) (0.72)

Middle Childhood

LESS

Avg Attention Problems — -(.98%*= - BsEEE - goEsE [, 52%EE -l.OpEEE -050xEE R -aaEEE

{TEF Atin Problems) (017 {017y 0.17 {0.16) (0.13) (0.14) {0.14) (0.14)

Self-Regulation 027 0.29 022 015 0.11 0.17 0.13 0.09

(TRF Self-Contral) (0.34) {033 (0.35) {0.29) 0.331) (0.32) {0.34) (0.29)

Behavior Problems 0.01 0.08 0.09 0.05 0.11 0.19 0.16 0.29

(TRF Extemnalizing Beh) (0.15) (0143 (0.15) (0.12) 0.12) (0.11) (0.11) (0,107

Early Demographies

Maternal Age at 1 month 0.01 0.07
(0.11) (0.11)

Maternal Education at 0.13 0.83*+

lm (027 (0.26)

Chald Sex

Chald - Hispamc -2.47 -1.35
{1.80) (2.13)

Child - Black -5.39% -1.60
(223 (2.02)
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Table 31: (Continued)

Chuld - Birthweight
Child — Age in grade 1
Child -Bavley 15 + 24m
Matemnal FPVT 36 m

Fesidential Mobility
durmg EC

Martal Trapsitions
duwrmg EC

Idatermnal Employment
Hours duwing EC
Mumber of Children
durmg EC

Health of Child dunng
EC

Early Childhood Poverty
200%

hiddle Childhood
Poverty 200%

Level I Linear Slope Model 1
Batween
MC LESS at
lewel 2
0.g2%+x

(0.01)

(Between-children
differences)

Intercept

Early Childhood LESS
Attention Problems
(CBQ + CBCL)

Self- Repulation
(CBQ + 55R5)
Behavior Problems
(CBCL + 55R5)

Model 2 Model 3
Between Withan
with MC LESS at
EC LRSS level 1
0.82%%% 0.g2%xx
(0.01) (0.01)
0.02
(0.02)
-0.01
(0.02)
-0.03%
(0.02)

Model 4

Between
- within

0.82*x%

(0.01)

0.01
(0.02)

0.02
(0.02)
0.03

(0.02)

-1.46
(LT
0.53%+
(0.15)
0.18+%+
(0.04)
0.11%*
(0.04)
20.12
(0.39)
0.72
{0.75)
0.03
(0.04)
0.34
(0.52)
2.56
(1.40)
0.14
(1.48)
-5.04%+
(1.65)

Model 5

Full model w
Poverty

0.82%2+
{0.01)

0.01
{0.02)

-0.01
{0.02)
-0.03

{0.02)
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Model 1

Betwesn
MC LESS at
level 2

g5+

(0.01)

MModel 2

Betwean
with

ECLESS
Dg5%%*

{0.01)

0.03
(0.02)

0.02
{0.01)
-0.01

(0.02)

Model 3

Within
MC LESS at
level 1

0. Bg**%

(0.01)

Model 4

Betwesn
- within

0.8+
(0.01)

0.03
(0.02)

0.02
(0.02)
0.0l

(0.02)

3.11
2.79)
0.49%+
{0.14)
|:|_3_-1_**t
{0.04)
0.05
{0.03)
0.22
(0.50)
0.28
{0.73)
-0.03
{0.03)
0.74
{0.53)
0.94
(1.15)
-2.20
(1.57)
0.03
(L.46)
Model 5

Full model w
Poverty

D_Ssttt
{0.01)

0.03
{0.02)

-0.02
{0.02)
-0.02

{0.02)



Table 31: (Continued)

Middle Childhood
LESS

Avg Attention Problems
{TEF Attn Problems)
Self-Regulation

(TEF Self-Contral)
Behavior Problems

(TEF Extemalizing Bek)  (0.00)

Early Demographics
Maternal Age at | month

Matemnal Edwcation at
lm

Chald Sex

Chald - Hispanae

Child - Black
Child - Birthweight
Child — Age in zrade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Residential Mobility
duwrmg EC

Mantal Transitons
durmg EC

MMaternal Employment
Hours during EC
Number of Children
duwrmg EC

Health of Child during
EC

0.01%+
(0.00)
0.01
(0.01)
0.00
(0.00)

0.01%# 0.00 0.00
{0.00) (0.00) (0.00)
0.00 -0.00 -0.00
{0.01) (0.01) (0.01)
0.00 -0.00 0.00
{0.00) {0.00) (0.00)

-0.00
{0.00)

(0.01)

0.11%
{0.05)
0.00
{0.05)
0.07
{0.08)
0.01%%+
{0.00)
-0.00
{0.00)
0.00
{0.00)
0.00
{0.01)
0.02
{0.02)
-0.00
{0.00)
0.01
{0.01)
-0.00
(0.03)
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0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.00
(0.00)
0.01

(0.01)
0.01*
{0.00)

0.00
{0.00)
0.01

(0.01)

0.11%
{0.05)
0.06
{0.05)
0.10
(0.06)
0.01
{0.00)
0.00%%+
(0.00)
0.00
{0.00)
0.02
(0.01)
0.01
{0.02)
-0.00
(0.00)
0.02
{0.01)
0.02
{0.03)



Table 31: (Continued)

Early Childhood
Poverty2({0%
Middle Chuldhood
Poverty2 00%

Level 1 Slope
(Time-varying
variables and within-
child change)
Middle Childhood

LE&&
Attention Problems

Self-Regulation
Behavior Problems

Time-varying
Covariates
Poverty2 (]

Mantal Status (vesno)
Chald Health

MNumber of Children

Model 1

Between
MC LESS at
level 2

Model 2
Betwean
with
EC LRSS

Model 3

Withan
MCLESS at
level 1

0.06
{0.07)
0.27+
{0.12)
0.07

(0.06)

Model 4

Between
- within

0.06
0.07)
026*
(0.12)
0.07

(0.06)

0.02
(0.04)
0.01

(0.05)

Model 5 Model 1

Full model w
Poverty

Betwean
MCLESS at
level 2

0.04
(0.07)
0.28*
{0.12)
0.11

(0.06)

0.18
(0.20)
0.86
(0.63)
0.32
(0.65)
1.07
(1.05)
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Model 2

Between
with
ECLESS

Model 3

Within
MC LESS at
level 1

0.09
(0.07)
0.07
(0.13)
0.05
(0.05)

Model 4

Betwean
- within

0.08
{0.0T)
0.07
{0.13)
0.05
{0.05)

0.02
{0.04)
0.02

{0.04)

Model 3

Full model w
Poverty

0.02
(0.07)
0.13
{0.13)
0.07

{0.06)

0.38*
{0.19)
-0.84

{0.62)
(0.58)
0.95

{0.83)



Table 32: Coefficients for WJ Letter-Word Identification for the Imputed (N=1123) Analysis Samples Based on 3-Level HLM

Average Intercept Males Females

across Middle Model 1 Model 2 Model 3 Model 4 Model 5 Model 1 Model 2 Model 3 Model4 Model 5

Childhood

Between Between Within Between  Full model w Betwean Between Within Between  Full model w
MC LESS at with MCLESSat - within = Poverty MC LESS at with MCLESS at -within ~ Poverty
lewel 2 EC LRSS level 1 level 2 ECLRSS level 1
Intercept 484 55+ 484 68%*%  AR4 po¥EE 484 67%F* 454 g u*% 486 6%+ 486.25%F%  4RG DGFFF 486.25%F% 456 30¥*%
(0.79) (0.78) (0.84) (0.78) (0.71) 0.74) (0.73) (0.79) {0.7%) (0.64)

Early Childhood LESS

Atftenfion Problems -3.14% -3.12% -1.08 -22% -228 0.22

(CBQ + CBCL) (1.29) (1.30) {1.207 (1.39) (1.39) (1.28)

Self-Regulation 243=* 240w 0.08 3.17* 317+ 0.80

(CBQ + 55R5) (1.24) (1.23) (1.15) (1.26) (1.26) (1.03)

Behavior Problems 1.81 1.79 0.33 0.55 0.55 -0.88

(CBCL + 55R5) (1.16) (1.15) {1.093 (1.27) (1.27) (1.10)

Middle Childhood

LESS

Avg Attention Problems -1 37%%3 -1.20%%* -1 2]%%# -0 7% -1 10%%% -1.0g*** -1 0g*++ -0.60%

(TEF Attn Problems) (0.25) (0.25) (0.26) (0.23) (0.26) (0.26) (0.26) {0.24)

Self-Regulation 0.66 0.61 0.52 028 017 0.09 0.09 -0.03

(TEF Self-Contral) (0500 (0.51) (0,500 (0.45) (0.56) (0.51) (0.51) (0.52)

Behavior Problems 0.03 0.10 011 0.1z -0.10 -0.01 -0.01 0.20

(TRF Externalizing Bek) (0.21) {0.21) (0.21) {0.19 (0.22) (0200 {0.20) {0,200

Early Demographics

Maternal Age at | month -0.33 0.07
{0.18) {0.17)

Matemal Education at -0.14 1. 4g%%*

lm (039 (0.38)

Chald Sex

Chuld - Hispamic 0.43 0.21
(2.98) (3.20)

Chald - Black -1.01 -2.90
(3.03) (3.07)

Chuld - Burthweight 1.04 4.57
(3.60) (3.54)

224



Table 32: (Continued)

Chuld — Age in grade 1
Chald -Bavley 15 + 24m
Matemnal FPVT 36 m

Residential Mobility

dwrmg EC

Mantal Trapsitions

duwrmg EC

Maternal Employment

Hours duing EC

Mumber of Children

duwrmg EC

Health of Child during

EC

Early Childhood Poverty

2008

Middle Childhood

Poverty 200%

Level I Linear Slope Maodel 1

(Between-children Between

differences)
level 2

1. 34%#%

{0.02)

Intercept

Early Childhood LESS
Attention Problems
(CBQ + CBCL)
Self-Regulation

{CBQ + S5E5)
Behavior Problems
{(CBCL + S5RS)
Middle Childhood
LE&&

MCLESS at

Model 2

Between
with
EC LRSS

1.25%%+

{0.02)

-0.00
{0.03)
0.00
{0.03)
0.01
{0.03)

Model 3

Withan
MCLESS at

level 1
1.24##*

(0.02)

Model 4

Betwesn
- withan

124**%

(0.02)

-0.00
(0.03)
0.00
(0.03)
0.01
10.03)

0.43%
{0.20)
0.17+
{0.06)
0.28
(0.06)
0.69
(0.62)
0.41
{0.86)
-0.01
{0.06)
142
(0.81)
5.54%%
(1.92)
224
Q17
423
2.76)

Model 5

Full model w
Poverty

1.23%%+

{0.02)

0.01
{0.03)
0.01
{0.03)
0.00
{0.03)

225

Model 1

Between
MCLESS at
level 2

1.10%+#

(0.02)

Model 2 Model 3
Between Withan
with MCLESS at
ECLESS lewel 1
1. 10%%% 1.159%%%
(0.02) (0.02)
-0.02
(0.03)
-0.01
(0.03)
0.04
(0.02)

Model 4

Between
- within

1.19%%+
{0.02)

-0.02
(0.03)
0.01
{0.03)
0.04
(0.02)

0.41%
{0.18)
0312+
{0.06)
0.07
{0.05)
0.87
(0.68)
0.72
{0.73)
-0.00
{0.05)
22,243+
{0.81)
295
(1.78)
423
(2.63)
-2.87
(2.47)
Model §

Full model w
Poverty

1.19%%+
{0.02)

-0.03
{0.03)
0.01

{0.03)
0.05*
{0.02)



Table 32: (Continued)

Avg Attention Problems
(TEF Attn Problems)
Self-Fegulation

(TEF Self-Control)
Behavior Problems
(TEF Externalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at
lm

Chald Sex

Chald - Hispamc

Chuld - Black

Child - Birthweight
Chuld — Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Feadential Mobility
dwmg EC

Mantal Trapsihons
duwrmg EC

Maternal Employment
Hours durmmg EC
Mumber of Children
duwrmg EC

Health of Child during
EC

Early Childhood
Poverty2 00%

0.01
(0.01)
-0.00
(0.01)
0.01
(0.01)

0.01
{0.01)
0.00
{0.01)
0.01
{0.01)

0.01
(0.01)
0.00
(0.01)
0.00
(0.01)

0.01
(0.01)
-0.01
{0.01)
0.01
(0.01)

0.00
(0.00)
0.00

{0.01)

0.13
{0.08)
-0.14*
(0.06)
0.11
(0.14)
0.01*+
(0.00
-0.00
{0.00)
0.00
(0.00)
0.01
(0.01)
-0.01
(0.02)

{0.00)
0.03
(0.02)
-0.06
(0.05)
-0.01
(0.06)

226

0.01
0.00)
0.00
(0.01)
-0.00

(0.0

0.01
{0.00)
0.00
{0.01)
-0.00
(0.00)

0.01
{0.00)
0.00
{0.01)
-0.00
(0.00)

0.00
{0.00)
0.00
{0.01)
-0.01
{0.00)

0.01
{0.00)
0.02

{0.01)

0.03
(0.07)
0.06
(0.07)
0.08
{0.09)
0.01%
{0.00)
0.00%+
{0.00)
0.00
{0.00)
-0.04%
{0.02)
0.03
{0.02)
0.00
{0.00)
0.02
{0.02)
0.02
{0.04)
0.02
(0.05)



Table 32: (Continued)

Middle Chuldhood
Poverty2 (0%

Level 1 Slope
(Time-varying
variables and within-
child change)
Middle Childheod

LESS
Attention Problems

Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty2 (4

Martal Status (vesno)
Chald Health

Mumber of Children

Model 1

Between
MCLESS at
level 2

Model 2
Betwean
with
EC LRSS

Model 3

Withan
MCLESS at
level 1

0.08
(0.10)
0.24
(0.19)
0.11
(0.10)

Model 4

Betwesn
- within

0.08
(0.10)
023
(0.19)
0.10
(0.10)

0.04
(0.0T)

Model 5

Full model w
Poverty

0.08
(0.10)
0.24
{0.17)
0.10
(0.09)

0.31
(032)
1.15
{0.62)
3.06
(0.90)
0.60
(131)

227

Model 3

Within
MC LESS at
level 1

0.04
(0.07)
-0.04
(0.18)
0.00
(0.07)

Model 4

Betwesn
- within

0.04
(0.08)
0.04
{0.18)
0.00
(0.0T)

0.02
{0.05)

Model 5

Full model w
Poverty

0.04
{0.0T)
0.04
{0.18)
0.02
{0.07)

-0.11

{0.23)
0.22

{0.77)
1.00
{0.68)
137
(1.14)



Table 33: Coefficients for WJ Picture Vocabulary for the Imputed (N=1123) Analysis Samples Based on 3-Level HLM

Average Intercept Males Females

acroszs Middle Model 1 Model 2 Model 3 Model 4  Model 5 Model 1 Model 2 Model 3 Model4 Model 5

Childbood

Betweesn Between TWithin Between  Full model w Betwean Between Within Between  Full model w
MC LESS at with MCLESSat  -within = Poverty MC LESS at with MCLESS at -within  Poverty
level 2 EC LRSS level 1 level 2 EC LRSS level 1
Intercept 406 6%+ 406 67+*%  40p pH¥sE 496 39%%%  J0f G] 3+ 494 g7*#* 404 BR*x% 404 BTHEE 404 BO##x 404 REEEE
(0.45) (0.44) (0.47) (0.42) (0.33) 047 (0.48) {0500 (0.46) (0.35)

Early Childhood LESS

Attention Problems -2.63% -2.52% 044 -2 B2+ -2 B2*% -0.92

(CBQ + CBCL) (0.91) (0.70) (0.82) {0.82) (0.73)

Self-Regulation 1.78% 181* 0.09 193=* 1.63# 026

(CBQ + 55E5) (0.72) (052) (0.78) (0.76) (0.56)

Behavior Problems 1.75%+ 1.64%* 0.09 1.68* 1.58% 0.75

(CBCL + 55E5S) (0.63) (051 (0.76) {0.76) (0.60)

AMiddle Childhood

LESS

Avg Attention Problems  -0.62%%# 0.5]%%* -0 4p%=* 017 -0 g0%E -0.60%** -0 50%+* -0.21

(TEF Attn Problems) (0.14) (014 (0.1 (0.16) (0.15) (0.15) (0.12)

Self-Regulation 057+ 0.50 048 0.13 011 0.09 0.09 -0.01

(TEF Self-Control) (0.26) (0.26) (0.19) (0.38) (0.35) (0.35) (0.25)

Behavior Problems 0.08 0.11 0.02 0.14 -0.14 -0.0% -0.0% 0.03

(TRF Externalizing Beh} (0.11) {0.11) {0.08) {0.15) (0.14) (0.14) {0.10)

Early Demographics

Maternal Age at 1 month 0.01 0.09
(0.08) (0.08)

Maternal Education at -0.0% 0.52*

lm {0.21) (0.22)

Chuld Sex

Chald - Hispamc 0.35 048
(123 {1.80)

Chald - Black -1.52 -317#
(1.33) (1.48)

Chld - Burthweight 3.06 148
(221) (1.68)

228



Table 33: (Continued)

Child — Ape in grade 1
Child -Bayley 15 + 24m
Maternal FPVT 36 m

Fesidential Mobility
duwrmg EC

Marital Transitions
dwmg EC

MMaternal Employment
Hours during EC
MNumber of Children
duwrmg EC

Health of Child dunng
EC

Early Childhood Poverty
200%

hiddle Chaldhood
Poverty 200%

Level I Linear Slope Model 1
Between
MC LRSS at
level 2
0. 44%=*

{0.01)

(Between-children
differences)

Intercept

Early Childhood LESS
Attention Problems
{CBQ + CBCL)
Self-Repulation

(CBQ + 55R5)
Behavior Problems
(CBCL + 55E5)
Middle Childbhood
LE&E

Model 2 Model 3
Between Withan
with MC LESS at
EC LEES level 1
[ 4q+se [ dq#e%
{0.01) (0.01)
-0.00
{0.02)
-0.02
(0.01)
-0.02
(0.01)

Model 4

Betwesn
- within

0_44#**
{0.01)

0.00
-0.02

-0.02

0.23+
{0.09)
0.19+#+
(0.03)
025+
(0.03)
0.12
{0.25)
-0.08
(0.36)
0.02
(0.03)
0.95%
(0.38)
1.56
{0.93)
2227+
(0.90)
-0.90
(1.03)

Model 5

Full model w
Poverty

ﬂ_,.i_-‘_**t
(0.01)

0.00
{0.02)
0.02
(0.01)
-0.03
(0.01)

229

Model 2 Model 3
Between Withan
with MCLESS at
EC LEES level 1
[.47%%% (. 45#=*
(0,01} (0.01)
0.02
(0.02)
-0.02
(0,01}
-0.02
(0.01)

Model 4

Betwesn
- within

n_qﬁt*t
{0.01)

0.02
{0.02)
0.02
(0.01)
0.02
(0.01)

0.30%*
{0.11)
0.2]#%+
{0.09)
0.17#%+
{0.03)
012
(0.34)
0.01
(0.35)
0.02
{0.03)
-2 4g%e*
(0.44)
2.05*
{1.00)
-0.40
(1.10)
0.22
(1.26)
Model 5

Full model w
Poverty

0.47**+
{0.01)

0.03
{0.02)
-0.03
{0.01)
-0.03
{0.01)



Table 33: (Continued)

Avg Attention Problems
{TEF Atin Problems)
Self-Regulation

(TEF Self-Control)
Behavior Problems
(TEF Externalizing Beh})

Early Demographics

Maternal Age at 1 month

Maternal Education at
lm

Chald Sex

Chald - Hispame

Child - Black
Child - Birfhweight
Child - Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Fesidential Mobility
duwmg EC

Mantal Transitions
dwmg EC

Maternal Employment
Hours durimg EC
MNumber of Children
dwrmg EC

Health of Child during
EC

Early Childhood
Poverty2 (%

0.00
(0.00)
-0.00
(0.01)
0.00
(0.00)

0.00 0.00
{0.00)
-0.00 -0.00
{0.01)
0.00 0.00
{0.00)

-0.00
(0.00)
-0.00
(0.01)
0.00
(0.00)

-0.00
(0.00)
-0.00

(0.01)

0.01
(0.04)
-0.06
(0.04)
0.01
{0.06)
-0.01*
(0.00)
-0.00
(0.00)
0.00
(0.00)
0.01
{0.01)
0.00
{0.01)
0.00
(0.00)
-0.00
(0.01)
-0.00
{0.03)
-0.03
(0.03)

230

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.00
{0.00)
0.0
{0.00)
-0.00
{0.00)

-0.00
{0.00)
0.01

{0.00)

0.04
{0.04)
0.02
{0.03)
0.06
{0.06)
0.01%*
{0.00)
0.00
{0.00)
0.00
{0.00)
0.02
{0.01)
0.02
{0.01)
0.00
{0.00)
0.02
{0.01)
0.01
{0.02)
0.03
{0.03)



Table 33: (Continued)

Middle Childhood
Poverty2 (0%

Level 1 Slope Model 1 Model 2

(Time-varying Between Between
variable: and within- MC LESS at with
child change) level 2 ECLESS
Aiddle Childhood

LE&S

Attention Problems

Self-Repulation
Behavior Problems
Time-varying
Covariates
Poverty2(H)

Mantal Status (vesno)

Cheld Health

Number of Children

Model 3

Within
MCLESS at
lewel 1

0.05
{0.05)
0.08
(0.07)
0.03
(0.04)

Model 4

Betwesn
- within

004

0.07

0.03

0.06
(0.03)

Model 5

Full model w
Poverty

0.05
(0.05)
0.10
(0.07)
0.03
(0.04)

0.37
(0.17)
0.34
(0.37)
0.27
(0.37)
0.52
(0.68)

231

Model 3

Within
MC LESS at
lavel 1

0.06
(0.04)
0.03
(0.09)
0.01
(0.04)

Model 4

Betwesn
- within

0.06
{0.04)
0.04
{0.09)
0.01
(0.04)

-0.03
0.0%)

Model 5

Full model w
Poverty

0.07
(0.04)
0.04
(0.09)
0.02
{0.04)

017
{0.15)
037
(0.36)
-0.43
(0.35)
0.63
{0.54)



Table 34: Coefficients for WJ Applied Problems for the Imputed (N=1123) Analysis Samples Based on 3-Level HLM

Average Intercept Males Females

across Middle Modal 1 Model 2 Model 3 Model 4 Model 5 Model 1 Model 2 Modal 3 Model4 Meodel s

Childhood

Between Between Within Between  Full model w Betwesn Between Within Between Full model w
MC LRSS at with MCLESSat  -within = Poverty MCLESS at with MCLESS at -within  Poverty
level 2 EC LRSS level 1 level 2 EC LRSS level 1
Intercept 493 4g%= 493 49%%= 403 JEEEE 493 45%Ex 403 47 491 7%= 48] T2EEE  4Q] TOEEE 491 72%#x  4Q] TEEE
{0.55) (0.53) (0.58) {0.53) {045 (0.48) (0.47) {0.53) {0.46) (0.38)

Early Childhood LESS

Attenfion Problems -3 22%= -3.21%# -1.51* -2 B1** B -1.035

{CBQ + CBCL) (0.99) {0.99) {0.75) (0.83) {0.83) (0.81%

Self-Regulation 1.62 1.61 0.02 183* 1.584% 0.35

{CBQ + 55E5) (0.86) (0.86) (0.79) (0.76) (0.76) (0.63)

Behavior Problems 2.50%+ 2 40+% 1.34 0.94 0.94 -0.24

{CBCL + 55R5) (081 (0.82) (0.70) (0.84) (0.84) (0.75

Middle Childhood

LESS

Avg Attention Problems -1 05%*# - 92%EE - g% -0.56%= -1 Q7EEE -0gTEEE [ gTEEE -0 aeEE*

{TEF Atin Problems) (1.17) {0.17) {0.17) {0.15) (0.16) (0.18) {0.16) {0.13)

Self-Repgulation 037 0.34 034 -0.02 0.02 -0.02 -0.02 -0.15

{TEF Self-Contral) (0.34) (0.35) (0.35) (027 (0343 (0.31) (031 (0.26)

Behavior Problems 0.05 0.10 010 0.12 004 0.03 0.03 0.17

(TEF Extemnalizing Beh) (0.15) (0.16) (0.16) (0.12) (0.13) (0.12) (0.12) (0.11)

Early Demographics

Maternal Age at 1 month 0.02 0.06
(0.11) (0.09)

Maternal Education at 0.18 (. 52%+*

lm {0.25) (0.22)

Chold Sex

Child - Hispamc -1.10 -0.80
(1.68) (1.90%

Child - Black -4 18% -4 19%=
(2.12) {1.600

Child - Birthweight 0.44 0.40
(2.05) (2.27)

232



Table 34: (Continued)

Chuld — Age mn grade 1
Chuld -Bayley 15 + 24m
Maternal PPVT 36 m

Fesidential Mobility
durmg EC

Mantal Trapsihons
durmg EC

Matemal Employment
Hours duning EC
MNumber of Children
durmg EC

Health of Child dunng
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level I Linear Slope IModsl 1
(Between-children
differencas)

Beatween
MC LESS at
lavel 2
0.82%%%

(0.01)

Intercept

Early Childhood LESS
Attennion Problems
(CBQ + CBCL)
Self-Regulation

(CBQ + 55E5)
Behavior Problems
{CBCL + 55R5%)
Middle Childhood
LE5S

Model 2

Between
with

EC LRSS
0.82%%%

{0.01)

0.03
{0.02)
-0.01
{0.02)
-0.01
{0.02)

Model 3

Wthon
MCLESS at
level 1

0.g2**+

{0.01)

Model 4

Betwesn
- within

0.82%%x%

(0.01)

0.03
(0.02)
0.02
(0.02)
0.04
(0.02)

0.52
(0.13)
025
(0.04)
0.12%+
(0.04)
027
(0.35)
0.84
(0.48)
0.05
{0.04)
-0.06
(0.50)
2.71#
(1.25)
0.28
(1.34)
449+

(15T

Model 5

Full model w
Poverty

0.§2%e+
(0.01)

0.02
(0.02)
0.0l
(0.02)
0.04
{0.02)

233

Model 1

Between
MC LESS at
level 2

0.85%x%

(0.01)

Model 2

Betwean

with

ECLESS

085+
{0.01)

0.02
(0.02)
-0.04%
(0.02)
0.0l

{0.02)

Model 3

Whithin
MC LESS at
level 1

0.86%%+
(0.01)

Model 4

Betwesn
- within

0.8+
{0.01)

0.02
{0.02)
-0.04%
{0.02)
-0.01

{0.02)

0432+
{0.11)
0.31%%+
{0.04)
0.05
{0.03)
0.38
(0.44)
0.43
(0.47)
0.01
{0.03)
-0.51
(0.48)
0.55
(1.08)
217
(1.40)
041
(1.30)
Model 5

Full model w
Poverty

0.85*2+
{0.01)

0.01
{0.02)
0.01
{0.02)
0.00
{0.02)



Table 34: (Continued)

Avg Attention Problems
(TEF Attn Problems)
Self-Fegulation

(TEF Self-Contral)
Behavior Problams
(TRF Externalizing Beh)

Early Demographics
Matemnal Age at 1 month

Maternal Education at
lm

Chald Sex

Chald - Hispanic

Chuld - Black

Chuld - Burthweight
Chuld — Age in grade 1
Chald -Bayley 15 + 24m
Matemal PPVT 36 m

Fesidential Mobility
durmmg EC

Martal Trapsitions
durmg EC

Maternal Employment
Hours durmmg EC
Number of Children
durmg EC

Health of Child dunng
EC

Early Childhood
Poverty200%

0.01%
(0.00)
0.00
(0.01)
-0.00
(0.00)

0.01*
{0.00)
0.00
{0.01)
-0.00
{0.00)

0.01#
(0.00)
0.00
(0.01)
-0.00
(0.00)

0.00
{0.00)
0.00
{0.01)
-0.00
(0.00)

-0.00
{0.00)
0.00

{0.01)

0.10*
{0.05)
20.04
(0.04)
0.06
(0.0T)
0.01%%+
{0.00)
-0.00**
{0.00)
-0.00
(0.00)
0.00
{0.01)
0.00
{0.01)
-0.00
(0.00)
0.01
{0.01)
-0.01
{0.03)
-0.01
(0.04)
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0.00
(0.0}
-0.00
(0.01)
-0.00

0.0

0.00
(0.00)
-0.00
(0.01)
-0.00
(0.00)

0.00
(0.00)
0.00
{0.01)
-0.00
(0.00)

-0.00
{0.00)
0.01
{0.01)
-0.00
{0.00)

-0.00
(0.00)
0.01

{0.01)

0.04
{0.05)
-0.03
{0.04)
0.08
{0.05)
0.01%*
{0.00)
0.01%%+
(0.00)
0.00
(0.00)
0.02*
{0.03)
0.01
{0.01)
-0.00
{0.00)
0.01
{0.01)
0.01
{0.03)
0.01
(0.04)



Table 34: (Continued)

Middle Childhood
Poverty2 (0%

Level 1 Slope
(Time-varving
variable: and within-
child change)
Middle Childhood

LE&&
Attention Problems

Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty2 (4

Mantal Status (ves/no)
Child Health

Number of Children

Model 1

Between
MCLESS at
lavel 2

Model 2
Betwean
with
EC LESS

Model 3

Within
MC LRSS at
lewel 1

0.00
(0.06)
0.20
(0.11)
0.05
(0.05)

Model 4

Betwesn
- within

-0.00
(0.06)
0.19
(0.11)
0.05
(0.05)

0.00
(0.04)

Model 5 Model 1

Full model w Betwesn
Poverty MC LESS at
level 2

-0.00
(0.06)
0.22¢
{0.11)
0.04

{0.05)

0.08
021)
0.84
{0.46)
0.47
{0.58)
0.77
(0.75)
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Model 2

Betwesn
with
EC LE&S

Model 3

Within
MC LESS at
lavel 1

0.09
(0.06)
0.04
(0.12)
0.01
(0.05)

Model 4

Betwean
- within

0.09
(0.06)
0.04
(0.12)
0.01
{0.05)

20.02
{0.03)

Model 5

Full model w
Poverty

0.08
(0.06)
0.04
{0.13)
0.03
{0.05)

0.27
{0.16)
0.30
(0.52)
0.33
{0.51)
0.53
(0.79)



Table 35: Coefficients for WJ Letter-Word Identification for the Un-imputed (N=886) Analysis Samples Based on 3-Level HLM

Average Intercept Males Females

across AMiddle Model 1 Model 2 Modal 3 Model 4 Model 5 Model 1 Model 2 Model 3 Model4 Model 5

Childhood

Between Between Withan Between  Full model w Between Between Withan Between Full model w
MC LRSS at with MCLESSat  -within  Poverty MCLESS at with MCLESS at -within  Poverty
level 2 EC LRSS lewel 1 leval 2 EC LRSS level 1
Intercept 454 93%%= 454 S6FF 454 |GEEE 484 22%%%  ARQ (T EH= 486 3%+ 486 83%%% AR5 BI¥sE 485,545 455 go%*=
{0.85) {0.84) (0.93) {0.86) {0800 0.79) (0.77) {0.83) {0.78) (0.6T)

Early Childhood LESS

Attention Problems -2.98% -3.05% -0.54 -0.47 -2l 1.07

(CBQ + CBCL) {1213 {1.23) {1.16) (1.32) (1.33) (1.19)

Self-Regulation 1.94 205 0.35 4 14%= 435]%= 1.68

{CBQ + 55E5) {125 (1.300 {123 (1.1%) (1.21% (0.98)

Behavior Problems 1.58 1.77 0.26 0.08 -0.0% -0.96

(CBCL + S5RS5) (117} {1.19) {1.13) (1.32) (1.32) (1.10}

Middle Childhood

LRSS

Avg Attention Problems  -1.31%%# -l 15%=* -l 1g#=* BT -l.Q5%sE - g5EEE - ggEEE -0.5TEE

{TEF Atin Problems) (0.25) {0.26) {027 (0.25) {0.23) (0.23) {(0.23) (0.21)

Self-Regulation 0.81 0.82 0.69 0.33 0.00 005 -0.02 0.16

(TEF Self-Control) {0.52) {0.52) {0.53) {0.48) {0.49 (0500 {0.51) (0.44)

Behavior Problems 0.1s 0.27 0.24 0.24 -0.03 0.07 0.05 0.30

(TEF Externalizing Beh} (0.22) 021y {0.22) (020 0.19) (0.18) (0.18) (0.16)

Early Demographies

Matemnal Age at 1 month -0.33 0.05
(0.20) (0.19)

Matermnal Education at 0.14 1.55%+=

lm (0.45) (0.41)

Chald Sex

Chald - Hispame -0.40 317
(327 (3.36)

Chald - Black -1.50 1.38
(342) (3.42)
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Table 35: (Continued)

Child - Birthweight
Child — Age in grade 1
Child -Bayley 15 + 24m
Matermal PPVT 36 m

Fesidential Mobihity
durmg EC

Mantal Trapsihons
durmg EC

MMaternal Employment
Hours during EC
MNumber of Children
durmg EC

Health of Chuld duwing
EC

Early Childhood Poverty
200%

hiddle Chaldhood
Poverty 200%

Level I Linear Slope

(Between-children
differences)

Intercept

Early Childhood LESS
Attention Problems
(CBQ + CBCL)

Self-Regulation
{CBQ + S5E5)
Behavior Problems
{CECL + 55R5)

hiodel 1

Batween
MC LESS at
level 2
1.23%%%

(0.02)

Model 2

Betwean
with
EC LRSS

1.23%==

{0.02)

-0.00
{0.03)

-0.01
{0.03)
-0.01

{0.03)

Model 3

Within
MCLESS at
lewel 1

1.23%*=*

{0.02)

Model 4

Betwean
- within

1 23%*+

(0.02)

-0.00
(0.03)

0.02
{0.03)
0.00

(0.03)

0.44
(3.65)
0.30
(0.24)
0.09
(0.07)
028+
{0.06)
032
(0.66)
0.64
(1.28)
-0.03
(0.06)
.71
{0.86)
5.79%+
2.12)
-2.03
(2.44)
6.01*
(2.90)

Model 5

Full modal w
Poverty

1.23%%=

(0.02)

0.01
(0.0%)

0.02
{0.03)
0.0

(0.03)
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Model 1

Batwean
MC LESS at

level 2
1.2+

(0.02)

Model 2

Betwean
with

EC LRSS
1 2(***

{0.02)

-0.01
{0.03)

0.02
{0.02)
0.03

{0.03)

Model 3

Withm
MCLESS at

level 1
1.20%**
(0.02)

Model 4

Betwrean
- within

1.20#==

(0.02)

-0.01
(0.03)

0.02
{0.02)
0.02

(0.03)

631
(4.66)
0.36
{0.21)
0.2g*2+
{0.06)
0.08
{0.05)
1.07
(0.78)
1.35
(1.16)
-0.05
{0.03)
-3.18%#+
{0.89)
2.58
(1.90)
-5.15#
.57
-3.09
(2.34)
Model 5

Full model w
Powerty

1.2]*=%=

(0.01)

-0.00
0.0%)

0.01
{0.03)
0.02

{0.03)



Table 35: (Continued)

Middle Childhood
LRSS

Avg Attention Problems
(TEF Attn Problems)
Self-Fegulation

(TEF Self-Contral)
Behatior Problems

(TEF Externaliming Beh) (0.00)

Early Demographics
Maternal Age at 1 month

Maternal Education at
lm

Child Sex

Chald - Hispamae
Cluld - Black

Chuld - Birthwaight
Chuld — Age in grade 1
Chuld -Bayley 15 + 24m
Maternal FPVT 36 m
Fezidential Mobility
durmg EC

Mantfal Transitions
durmg EC

Matermnal Employment
Hours during EC

Number of Children
durmg EC

0.01
(0.01)
0.00
(0.01)
0.01
(0.00)

0.00
(0.01)
0.01
(0.01)
0.01
(0.01)

0.00
(0.00)

(0.01)

0.11
(0.10)
0.10
(0.07)
0.13
(0.13)
0.01#
(0.01)
0.00
(0.00)
0.00
{0.00)
0.02
(0.02)
-0.01
(0.03)
0.00
(0.00)
0.03
{0.02)
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0.01
(0.00)
-0.01
(0.01)
0.01
(0.00)

0.01
(0.00)
-0.00
(0.01)
-0.01
(0.00)

0.01
{0.00)
0.00
{0.01)
-0.00
(0.00)

0.00
{0.01)
-0.00
{0.01)
-0.00
{0.00)

0.01
{0.00)
-0.02

{0.01)

-0.09
{0.08)
0.09
{0.0T)
-0.15
(0.09)
-0.00
{0.00)
-0.00
{0.00)
0.00
{0.00)
0.05%+
{0.02)
0.08+*
{0.03)
-0.00
{0.00)
0.02
{0.02)



Health of Child dunng
EC

Early Childhood
Poverty2 (0%

Middle Childhood
Poverty2 (0%

Level 1 Slope
(Time-varying
variable: and within-
child change)
Middle Childhood

LE&S
Attennion Problems

Self-Regulation
Behavior Problems
Time-varving
Covariates
Poverty2 (W)

Mantal Status (ves/no)

Chuld Health

HNumber of Children

Model 1

Batween
MC LESS at
lavel 2

Model 2
Between
with
EC LRSS

Model 3

Withan
MC LESS at
lewel 1

0.20
{0.10)
0.39
{0.20)
0.17
{0.10)

Model 4

Betwesn
- within

0.19
(0.10)
0.40
(0.20)
0.17
{0.10)

0.02
{0.05)
-0.02
(0.06)
0.04
(0.08)

Model 5

Full model w
Poverty

0.20%
(0.10)
0.42%
(0.20)
0.21*
{0.09)

0.16
(0.33)
0.70

(0.70)
239+
(1.06)
0.33

(1.62)
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Model 3

Within
MCLESS at
level 1

0.06
(0.09)
0.07
(0.17)
0.03
(0.08)

Model 4

Betwesn
- within

0.05
(0.09)
0.05
(0.16)
0.04
{0.08)

0.05
{0.05)
0.01
(0.06)
0.06
(0.06)

Model 5

Full model w
Poverty

-0.03
(0.10)
0.11
0.17)
0.09

{0.08)

20.16
0.27)
-0.98
(1.09)
0.26
{0.83)
212
(1.22)



Table 36: Coefficients for WJ Picture Vocabulary for the Un-imputed (N=886) Analysis Samples Based on 3-Level HLM

Average Intercept Males Females
across Aiddle Model 1 Model 2 Model 3 Model 4 Model 5 Model 1 Model 2 Model 3 Model 4 Model 5
Childhood
Between Between Within Between  Full model w Betwesn Between Within Between  Full model w
MC LRSS at with MCLESSat  -within  Poverty MCLESS at with MCLRESS at -within  Poverty
leval 2 EC LRSS lewvel 1 level 2 EC LRSS level 1
Intercept 497.0]**= 497 02FFF 405 FoEEE 496 91 %F* 404 e 455 1%+ 495 20%= 405 | §F* 495 16%F% 455 1 3%*=
{049 (0.48) (0.52 (049 (0.38) {0,500 (0.49) (0.53) {0.49% (049}
Early Childhood LESS
Attention Problems -1 5]%e* -2 4pEnE -0.27 -2.33%= -2.10#% -0.7%
{CBQ + CBCL) (0.65) (0.66) {0.5m (0.84) (0.85)
Self-Regulation 1.40* 1.42% 0.09 2 30*+ 230+ 0.07
(CBQ + 55E5) (0.65) (0.64) (0.56) (0.73) (0.73)
Behavior Problems 1.59%+ 1.64% 0.07 1.70* 1.73* -0.02
(CBCL + 55R5) (0.63) (0.64) (0.607) (0.80) (0.81)
Middle Childhood
LRSS
Avg Attention Problems  -0.56%%= -44#= -0 45%= -0.21 061 *=* -0.50%= 0 50 .71 EEE
(TEF Attn Problems) {015} (0.14) (0.14) {0.11) (0.18) (0.16) {0.17)
Self-Repgulation 048 0.44 047 0.10 -0.00 0.09 0.02 0.08
(TEF Self-Contral) (0.28) (0.28) (0.30) (021) 0.32) (0.32) (0.33)
Behavior Problems 0.10 0.15 017 0.18 -0.06 0.00 -0.01 0.10
(TEF Externalizing Beh) (0.12) (0.12) (0.12) (0.09) (0.13) (0.12) (0.13)
Early Demographics
Maternal Age at 1 month 0.00 015
(0.09) (0.12)
Maternal Education at 018 0.70%*
lm {(023) {0.26)
Chald Sex -0.08
(0997
Chald - Hispame 0.50 1.39
(1.54) (2.14)
Child - Black -0.21 -2.06
(1.43) (1.96)
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Table 36: (Continued)

Child - Birthweight
Child - Age in grade 1
Child -Bayley 15 + 24m
Maternal PEVT 36 m

Readential Mobility
duwrmg EC

Maritzl Transitions
duwrmg EC

Maternal Employment
Hours durimg EC
HMumber of Children
duwrmg EC

Health of Child during
EC

Early Childhood Poverty
200%

hiddle Childhood
Poverty 200%

Level I Linear Slope Model 1
(Between-children
differences)

Baetween
MC LESS at
lavel 2
0.44#=%

{0.01)

Intercept

Early Childhood LESS
Attention Problems
{CBQ + CBCL)

Self-Fegulation
(CBQ + 55R5)
Behavior Problems
(CBCL + 55R5)

Model 2

Betwesn
with
EC LESS
[ 4q#+%
{0.01)

-0.01
{0.01)

0.02
{0.01)
0.02

{0.01)

Model 3

Within
MCLESS at
level 1
['.__-1_4* ¥k

{0.01)

Model 4

Betwesn
- within

0_44#**
0.01)

0.00
0.01)

0.02
(0.01)
0.02

0.02)

1.64
(2.45)
0.18
(0.11)
0.18+%+
(0.03)
D.E,ﬁ**t
{0.03)
0.27
(0.29)
-0.61
(0.54)
-0.03
(0.03)
-0.68
(0.42)
1.00
(1.00)
-2.78+%
(1.19)
-1.64
(1.28)

Model 5

Full model wr
Poverty

D__.l_-‘_**t
(0.01)

-0.00
(0.01)

-0.03
{0.02)
-0.02

(0.01)

241

Model 1

Between
MC LESS at
lavel 2

045+

(0.01)

Miodel 2

Betweesn
with

EC LESS
D 4g*s*

{0.01)

0.03
{0.02)

0.0l
{0.01)
-0.02

{0.01)

Model 3

Within
MCLESS at
level 1

(. 45#=*

{0.01)

Model 4

Betwesn
- within

c|48 ES =3
{0.01)

0.04%
{0.02)

0.02
{0.01)
-0.03

{0.01)

36
(2.84)
0.42++
{0.13)
D.23*es
{0.05)
|:|. 1?**#
{0.04)
20.21
(0.42)
1.02¢
(0.46)
-0.01
(0.04)
-2.0?***
{0.56)
5.20%%*
(1.23)
-2.69
(1.51)
-3.77#
(1.60)
Model 5

Full model wr
Poverty

1.20#==

{0.01)

-0.01

-0.01

0.02



Table 36: (Continued)

Middle Childhood
LESS

Avg Attention Problems
{TEF Atin Problems)
Self-Regulation

{TEF Self-Control)
Behavior Problems
{TEF Externalizing Beh)

Early Demozraphics
Maternal Age at | month

Maternal Education at
lm
Chald Sex

Chuld - Hispanic
Chald - Black

Chald - Burthweight
Child — Ape in grade 1
Chuld -Bayley 15 + 24m
Maternal PPVT 36 m
Fesidential Mobihty
durmg EC

Martal Trapsitions
durmg EC

Maternal Employment
Hours duwing EC

Number of Children
durmg EC

0.00
(0.00)
-0.00
(0.01)
0.00
(0.00)

0.00
{0.00)
-0.00
(0.00)
-0.00
(0.01)

0.00
{0.00)
-0.00

(0.01)

0.03
(0.04)
-0.02
(0.04)
-0.01
(0.07)
0.01%+
(0.00)
0.00
{0.00)
-0.00
(0.00)
0.01
(0.01)
0.01
{0.01)
0.00
(0.00)
-0.00
(0.01)
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0.00
(0.00)
-0.01
(0.01)
-0.00
(0.00)

0.00
{0.00)
-0.01
(0.01)
-0.00
(0.00)

0.00
(0.00)
-0.01
(0.01)
-0.00
(0.00)

0.00
-0.00

0.00

0.01
{0.00)
-0.01
{0.01)
0.04
{0.02)
0.03
{0.06)
-0.05
{0.04)
0.03
{0.0T)
0.01%%+
{0.00)
-0.003
{0.001)
0.00
{0.00)
-0.01
{0.01)
0.00
{0.01)
0.00
{0.00)
0.01
{0.01)



Table 36: (Continued)

Health of Child dunng
EC

Early Childhood
Poverty2 (0%

Middle Childhood
Poverty2 0%

Level 1 Slope
(Time-varving
variable: and within-
child change)
Middle Childhood

LE&&
Attennion Problems

Self-Regulaton
Behavior Problems
Time-varying
Covariates
Poverty200

Mantal Status (yes/na)

Chuld Health

Number of Children

Model 1

Between
MCLESS at
lavel 2

Model 2
Betweasn
with
EC LRSS

Model 3

Within
MCLESS at
lewel 1

0.07
(0.05)
0.08
(0.08)
0.05
(0.04)

Model 4

Betwesn
- within

0.06
(0.05)
0.08
(0.08)
0.05
(0.04)

0.0
{0.03)
-0.05
{0.03)
0.05
(0.04)

Model 5

Full model w
Poverty

0.04
{0.05)
0.06
{0.09)
0.06
{0.04)

0.48%
{0.19)
0.57
(0.47)
0.64
(0.47)
0.26
(0.84)
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Model 3

Within
MCLESS at
level 1

0.02
(0.05)
0.09
(0.08)
0.03
(0.04)

Model 4

Betwean
- within

0.03
(0.05)
0.10
(0.08)
0.03
{0.04)

0.03
{0.02)

Model 5

Full model w
Poverty

-0.00
(0.05)
0.11
{0.09)
0.04
(0.04)

0.26
{0.19)
0.57
{0.52)
0.44
{0.42)
0.62
(0.65)



Table 37: Coefficients for WJ Applied Problems for the Un-imputed (N=886) Analysis Samples Based on 3-Level HLM

Average Intercept Males Females

across AMiddle Model 1 Model 2 Model 3 Model 4 Model 5 Model 1 Model 2 Modeal 3 Model4 Model 5

Childhood

Between Between Withan Between  Full model w Between Between Withan Between  Full model w
MC LESS at with MCLESSat  -within  Poveriy MC LESS at with MCLESS at -within  Poverty
level 2 EC LRSS lewvel 1 level 2 EC LRSS level 1
Intercept 403 T]*+= 403 Tl**: 403 [ 5%+ 493 18#+* 407 ] g+ 492 19%+x 402 20%x%  40] GR¥E 407 g9#¥x  40] 53%*:
(0.59) {0.57) (0.63) {0,599 {0.51) (0.52) (0.49) (0.5T) {0.51) {0.42)

Early Childhood LESS

Attention Problems -3.15+* -3 10%+* -1.30 -1.96% -1.74% -0.90

(CBQ + CBCL) (0,92} {0.95) (0.81) (0.85) {0.86) (0.75)

Self-Regulation 1.20*# 1.36 0.52 2. G4HeE 2. 87%x 1.0

(CBQ + S5E5) (0.89) {0.92) (0.84) (0.69) {0.71) (0.62)

Behavior Problems 2.36%+ 236%* 1.42 092 0.83 0.01

{CBCL + 55R5) {0.82) {0.84) {0.73) (0.84) {0.8T) (0.72)

Middle Childhood

LRSS

Avg Attention Problems -0 .98%%# -0.Bg*** 0.9 ¥+ -0.52%x% -1.0]%%* -09]#%* -0 Bo*+= -0.6TEEE

{TEF Attn Problems) (0.18) (0.17) {0.18) (0.17) (0.14) (0.14) (0.14) (0.14)

Self-Regulation 0.23 0.26 021 019 0.05 0.1%9 0.13 0.12

{TEF Self-Control) (0.38) (0.35) {0.37 {029 {0.34) (0.33) {0.34) {0.29)

Behavior Problems 0.01 0.08 0.09 0.04 010 0.21 0.17 0.30

{TEF Externalizing Beh) (0.15) (0.15) (0.15) (0.12) (0.12) (0.11) (0.11) (0,100

Early Demographics

Maternal Age at | month 000 0.07
{0.12) {0.11)

Matemnal Education at 0.16 0.36%#

lm (0.28) (0.26)

Chald Sex

Chald - Hispamc -2.53 -1.28
{1.80) (2.13)

Chald - Black -5.53* -2.51
(231) (1.97)
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Table 37: (Continued)

Child - Birthweight
Child - Age in grade 1
Child -Bayley 15 + 24m
Maternal PPVT 36 m

Feadential Mobility
dwmg EC

Mantal Trapsihons
dwmg EC

Maternal Employment
Hours durimg EC
Humber of Children
duwrmg EC

Health of Child during
EC

Early Childhood Poverty
200%

Middle Childhood
Poverty 200%

Level I Linear Slope Model 1
(Between-children
differences)

Between
MC LESS at
level 2
0.81%=x

{0.01)

Intercept

Early Childhood LESS
Attention Problems
{CBQ + CBCL)

Self-Regulation
{CBQ + S5E5)
Behavior Problems
{CECL + 55R5)

Model 2 Model 3
Betwean Withan
with MC LESS at
EC LRSS level 1
0.82%%+ 0.E2%+*
{0.01) (0013
0.01
{0.02)
-0.02
(0.02)
-0.04%
(0.02)

Model 4

Betwrean
- within

0. 82¥*+

(0.01)

0.01
0.02)

0.02
(0.02)
0.03

(0.02)

-1.88
(L.71)
0.53%+
{0.15)
0.18%%+
{0.05)
0.11%*
{0.04)
0.05
(0.39)
0.62
(0.75)
0.04
{0.04)
0.42
{0.50)
252
(1.42)
-0.00
(1.50)
5.26%
(1.63)

Model 5

Full model w
Poverty

0.82%++
(0.01)

0.01
{0.02)

0.0
{0.02)
-0.03

(0.02)
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Model 1

Betwean
MC LESS at
level 2

.E5%*%

(0.01)

Miodel 2

Betwean

with

ECLESS

0.85%+*
(0.01)

0.03
{0.02)

0.02
{0.01)
-0.01

{0.02)

Model 3

Within
MC LESS at
level 1

ﬂgﬁ* %
(0.01)

Model 4

Batween
- within

0.86%+=
(0.01)

0.03
(0.02)

0.02
{0.02)
-0.01

(0.02)

3.28
(2.79)
0.53*+
(0.19)
034+
{0.04)
0.05
{0.03)
0.17
(0.50)
0.38
(0.73)
0.02
{0.03)
-0.63
{0.52)
-1.01
(L.17
-2.61
(1.58)
0.50
(1.45)
Model 5

Full model w
Poverty

0.85%*+
{0.01)

0.03
0.01)

0.02
{0.02)
-0.02

(0.02)



Table 37: (Continued)

Middle Childhood
LRSS

Avg Attention Problems
[TEF Attn Problems)
Self-Fegulation

[TEF Self-Control)
Behavior Problems
[TEF Extemalizing Beh)

Early Demographics
Maternal Age at 1 month

Maternal Education at
lm

Chald Sex

Chald - Hispamic

Chuld - Black

Chuld - Birthweight
Chuld — Age in grade 1
Chald -Bavley 15 + 24m
Maternal FPVT 36 m

Residential Mobility
durmg EC

Mantal Transitions
durmg EC

Maternal Employment
Heours duing EC
Mumber of Children
durmg EC

Health of Child duning
EC

0.01%#+
(0.00)
0.01
(0.01)
-0.00
(0.00)

0.01%#
{0.00)
0.01
{0.01)
-0.00
{0.00)

0.01%+
(0.00)
0.01
(0.01)
-0.00
(0.00)

0.01*
{0.00)
0.00
{0.01)
-0.00
{0.00)

-0.00
{0.00)

(0.01)

0.10%
{0.05)
0.0
{0.05)
0.07
(0.0T)
0.01%+%
{0.00)
0.00
{0.00)
-0.00
{0.00)
0.01
{0.01)
0.02
{0.02)
-0.00
{0.00)
0.01
{0.01)
-0.00
{0.03)
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0.00
(0.00)
-0.00
(0.01)
0.00
(0.00)

0.00
(0.00)
0.00
{0.01)
-0.00
(0.00)

0.00
(0.00)
-0.00
{0.01)
20.00
(0.040)

0.00
{0.00)
0.0
{0.01)
0.0
{0.00)

0.00
{0.00)
0.0

{0.01)

0.11*
{0.05)
0.06
{0.05)
0.10
{0.06)
0.0
{0.00)
0.00%++
{0.00)
0.00
{0.00)
0.02
{0.01)
0.01
{0.02)
-0.00
{0.00)
0.02
{0.01)
0.02
{0.03)



Early Childhood
Poverty2 0%
Middle Childhood
Poverty2 0%

Level 1 Slope
(Time-varying
wvariable: and within-
child change)
Middle Childhood

LE&E
Attention Problems

Self-Regulation
Behavior Problems

Time-varying
Covariates
Poverty2 (M)

Mantfal Status (ves/no)
Child Health

Number of Children

Model 1

Between
MC LESS at
level 2

Model 2
Betwean
with
EC LESS

Model 3

Withan
MC LESS at
lewel 1

0.06
{0.07)
0.27#
{0.12)
0.07

(0.06)

Model 4

Between
- within

0.06
(0.07)
0.26%
©0.12)
0.07

(0.06)

0.02
(0.04)
0.01

{0.05)

Model 5 Model 1

Full model w
Poverty

Beatween
MCLESS at
level 2

0.05
{0.07)
0.29*
(0.12)
0.11

(0.06)

022
{0.20)
0.85
(0.62)
0.28
(0.67)
1.06
(1.06)

247

MModel 2

Betwean
with
ECLESS

Model 3

Within
MC LESS at
level 1

0.09
(0.07)
0.06
(0.13)
0.04
(0.05)

Model 4

Betwean
- within

0.09
(0.07)
0.06
{0.13)
0.04
(0.05)

0.02
(0.04)
0.02

{0.04)

Model 5

Full model w
Povarty

0.02
0.0
0.12
0.13)
0.06

(0.06)

0.39+
{0.19)
-0.84
(0.62)
0.25
(0.58)
-0.91
{0.83)
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