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Abstract

Two independent prospective longitudinal studies that cumulatively spanned the age interval from 4 years to 14 years used multiwave designs to investigate
developmental associations between language and behavioral adjustment (internalizing and externalizing behavior problems). Altogether 224 children,
their mothers, and teachers provided data. Series of nested path analysis models were used to determine the most parsimonious and plausible paths among the
three constructs over and above stability in each across age and their covariation at each age. In both studies, children with poorer language skills in early
childhood had more internalizing behavior problems in later childhood and in early adolescence. These developmental paths between language and
behavioral adjustment held after taking into consideration children’s nonverbal intellectual functioning, maternal verbal intelligence, education, parenting
knowledge, and social desirability bias, as well as family socioeconomic status, and they applied equally to girls and boys.

A unique longitudinal relation obtains when one intraper- Language and Behavioral Adjustment in Childhood
sonal characteristic influences another over time apart from and Adolescence

temporal stability in each and their concurrent covariation.
Such developmental paths are conservative and robust and
imply that one characteristic shapes another in more than a
transient way. Here, in two independent prospective longi-
tudinal multimethod multi-informant converging analyses,
we report such pathways between language and internalizing
and externalizing behavior problems from early childhood to
early adolescence. There are two primary questions addressed
by our developmental analyses. What are the adolescent lan-
guage outcomes for young children with different levels of
behavioral adjustment? What are the adolescent behavioral
adjustment outcomes for young children with different levels
of language skills? Two secondary questions were presump-
tive to these primary questions. Are language and internaliz-
ing and externalizing behavioral adjustment stable individ-
ual-difference constructs from childhood to adolescence?
What are the interconnections between language and these
two forms of behavioral adjustment at different time points
from childhood to adolescence?

Language is a fundamental skill and a cornerstone of multiple
cognitive and socioemotional aspects of development (Glea-
son & Ratner, 2008; Hoff, 2008). It is also a necessary ingre-
dient of successful social adjustment and functioning in soci-
ety. Behavioral adjustment is likewise a basic ontogenetic
functional adaptation. Extremes of maladjustment are com-
monly dichotomized into two empirically established distinc-
tive syndromes of behavior problems (Achenbach, 2000;
Campbell, 1995). Internalizing or overcontrolled behavior
problems are reflected in withdrawal, anxiety, depression,
and dysphoria as well as feelings of inferiority, self-con-
sciousness, shyness, hypersensitivity, and somatic com-
plaints. Externalizing or undercontrolled behavior problems
are characterized by defiance, impulsivity, disruptiveness, ag-
gression, antisociality, and overactivity as well as problems
with attention, self-regulation, and noncompliance (Achen-
bach, Howell, Quay, & Conners, 1991; Allen & Prior,
1995; Bornstein, Hahn, & Haynes, 2010; Caspi, Henry,
McGee, Moffitt, & Silva, 1995).

Studies from child psychiatry, developmental science, and
psycholinguistics have historically hinted at comorbidity be-
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for ethnicity, socioeconomic status (SES), academic attain-
ment, and test motivation (Evans, 1996; Lynam, Moffitt, &
Stouthamer-Loeber, 1993). Specific to the age range exam-
ined in the two present studies, approximately one-half of
school-aged children who have psychosocial and emotional
disorders exhibit problems with language and communica-
tion (Baker & Cantwell, 1977), and teachers and parents
both rate 5-year-old speech/language-impaired children as
having more behavioral problems than do typically develop-
ing children (Beitchman, Nair, Clegg, Ferguson, & Patel,
1986). Rates of language impairment reach 24% to 65% in
samples of children identified as exhibiting disruptive behav-
iors (Benasich, Curtiss, & Tallal, 1993), and 59% to 80% of
children identified as exhibiting language delays also exhibit
disruptive behaviors (Beitchman et al., 1996; Brinton & Fu-
jiki, 1993).

The literature linking language proficiency and behavioral
adjustment is consistent and convergent, but most research in
the field has been cross-sectional and descriptive or correla-
tional, and so it is more suggestive than determinative be-
cause it has failed to institute proper or meaningful controls
on method, design, or analysis to disentangle direction of ef-
fects, specificity of effects, or covarying effects. For example,
longitudinal connections between language and behavioral
adjustment could reflect their high initial association or their
stability. One goal of the developmental path analyses under-
taken here was to overcome these shortcomings and disam-
biguate mutually confounding considerations to expose po-
tentially causative connections.

Modeling Possible Developmental Paths

What directional relations obtain between language and inter-
nalizing and externalizing forms of behavioral adjustment
across childhood and into adolescence? Several possibilities
present themselves (Hinshaw, 1992; Masten & Curtis,
2000). Poor behavioral adjustment might limit language de-
velopment, perhaps because children are too depressed,
self-consumed, or occupied with acting out to acquire compe-
tent language. Anxiety (internalizing) or aggression (exter-
nalizing) during social interactions might undermine the
use of language. Aggressive children tend to generate more
action-oriented, and fewer verbal, solutions in response to so-
cial dilemmas (Lochman, Lampron, & Rabiner, 1989).
Alternatively, language might play a central role in the
emergence and development of internalizing and externaliz-
ing behavior problems (Lynam & Henry, 2001). Achieving
verbal competency constitutes a key criterion by which chil-
dren are judged by others and by themselves. Language de-
ficiencies could negatively influence children’s perceptions
or judgments of themselves or others and could lead over
time to the development of behavioral adjustment problems.
Limited verbal abilities may reduce the capacity for self-
control and inhibit social problem solving, and children
who are less able to reason or assert themselves verbally
may aggress to gain control in social exchanges. General
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failures to master cognitive tasks create vulnerabilities for
future social and emotional failures (Cicchetti & Schnei-
der-Rosen, 1986). Likewise, competency-based models of
depression propose that feedback from others (parents,
peers, or teachers) across different domains of performance
(including language) affects self-image and subsequently
the development of depressive symptoms (Cole, 1990,
1991). Insofar as language helps to regulate both self-con-
trol and achievement, children with less optimal language
skills might, out of frustration, become depressed/withdrawn
or aggressive/disruptive. It is hardly surprising that, when
children experience difficulty understanding others and ex-
pressing themselves, psychosocial and emotional adjust-
ment problems ensue. Children who are poor communica-
tors do not send clear messages and therefore may be
difficult to understand and respond to appropriately, and
they may have fewer positive interactions with others. In
short, language failures might contribute to socioemotional
symptomatology.

It is also possible that language and behavioral adjustment
develop from common underlying endogenous or exogenous
influences (Hill, 2001) so that they emerge simultaneously
and unfold in tandem. Neurodevelopmental delay of basic at-
tentional, perceptual, and motor functions could be linked to
language deficits, inhibition, or aggression (Moffitt, 1990;
Moffitt & Silva, 1988). Parental rearing practices, maternal
education, or family SES constitute other possible shared
generators. In a nutshell, language-behavioral adjustment as-
sociations could reflect third variables that have established
histories of predictive significance for both.

The developmental paths design implemented in the pres-
ent studies allowed us to examine temporal influences be-
tween language and internalizing and externalizing behavior
problems. In addition, it allowed examination of how the two
forms of behavioral adjustment influence one another. Inter-
nalizing behavior problems could constrain the development
of externalizing behavior problems because behavioral inhi-
bition diminishes risk taking and/or involvement with deviant
peers (Mesman, Bongers, & Koot, 2001). Less inhibited chil-
dren are more likely to increase in externalizing behavior
problems. Alternatively, internalizing behavior problems
may augment externalizing behavior problems (Bornstein
et al., 2010; Burt, Obradovi¢, Long, & Masten, 2008; Masten
et al., 2005; Moffitt, Caspi, Harrington, & Milne, 2002; Pine,
Cohen, Cohen, & Brook, 2000). There is also evidence that
externalizing behavior problems generate internalizing be-
havior problems over time (Kiesner, 2002; Lahey, Loeber,
Burke, Rathouz, & McBurnett, 2002). Children’s externaliz-
ing behavior problems at age 3 predict both internalizing and
externalizing behavior problems at age 12 (Pihlakoski et al.,
2006).

Of course, other developmental paths between these two
forms of behavioral adjustment, even involving language,
are possible. For example, language might serve as an inter-
vening link between internalizing and externalizing behavior
problems (see Mesman et al., 2001; Mesman & Koot, 2001,
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for an analogous three-term chain). Relevant data addressing
this possibility are lacking.

Stability and Covariation of Language and Behavioral
Adjustment Across Childhood

Secondary to these principal pathways questions, the two
studies presented here also provided data on the stabilities
in language and internalizing and externalizing behavior
problems as well as their concurrent covariations. Stability
describes consistency in the relative ranks of individuals in
a group with respect to some characteristic through time,
and covariation describes the association of distinct con-
structs at any given time (Bornstein & Bornstein, 2008; Hart-
mann, Pelzel, & Abbott, 2011). Stability and covariation con-
stitute important developmental issues in their own right. In
addition, in the assessment of developmental paths among
constructs, it is important to account for the stability and co-
variation of the constructs to rule out alternative explanations
of longitudinal effects in terms of initial associations persist-
ing or consistency in any one construct carrying lagged asso-
ciations.

Stability of language in children

In the age range of the current study (including the important
transition from preschool to school), across multiple tests at
each age and across multiple informants, children show
moderate to strong stability in individual differences of lan-
guage. For example, Bornstein, Hahn, and Haynes (2004) re-
ported language stability in age-appropriate maternal ques-
tionnaires and interviews, teacher reports, experimenter
assessments, and transcripts of children’s own spontaneous
speech. Furthermore, that stability does not normally differ
for girls and boys (Bates, Bretherton, & Snyder 1988; Born-
stein, Tamis-LeMonda, & Haynes, 1999; Feldman et al.,
2000).

Stability of behavioral adjustment in children

Behavior problems that manifest early in life frequently en-
dure (Rutter, 1989), and their stability is high from 3 to 4
years on and even increases with increasing age (Hemphill,
1996; Koot & Verhulst, 1992; McConaughy, Stanger, &
Achenbach, 1992; Verhulst & vam der Ende, 1995). Thus,
relatively high stability is found for both internalizing and
externalizing behavior problems (Achenbach, Howell,
McConaughy, & Stanger, 1995; Hofstra, vam der Ende, &
Verhulst, 2002; Kim-Cohen et al., 2003; Masten et al.,
2005; Mesman & Koot, 2001; Moffitt & Caspi, 2001). In
a review of longitudinal studies, Koot (1995) concluded
that one-third to one-half of children with deviant behaviors
remained deviant after 2 to 6 years. In general, somewhat
higher stabilities are reported for externalizing behavior
problems than for internalizing behavior problems (Burt
et al., 2008), although it could be that externalizing behavior
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problems are easier to observe and recognize than are inter-
nalizing behavior problems.

Covariation of language and behavioral adjustment
in children

As indicated earlier, correlations between externalizing be-
havior problems and internalizing behavior problems are
moderate to high (Achenbach & Edelbrock, 1983; Caspi
et al., 1995), and studies of community and clinical samples
alike have shown associations of childhood antisocial behav-
iors with symptoms of anxiety and depression (Burt et al.,
2008). The two also have been found to be comorbid with
deficits in language skills (Lynam & Henry, 2001). Thus,
the distinct domains of language and behavioral adjustment
appear to relate meaningfully to one another through the
course of development (Burt et al., 2008; Masten, Burt, &
Coatsworth, 2006; Masten et al., 2005).

Overview of the Two Studies

A step in investigating developmental pathways among chil-
dren’s language and their internalizing behavior problems
and externalizing behavior problems is to untangle direction,
specificity, and sources of mutual effects over and above their
temporal stability and concurrent covariation. We attempted
to do this in two longitudinal designs that cumulatively
spanned the ages from 4 to 14 years. In Study 1, we investigated
developmental pathways in a two-wave 2.5-year study of
children across the transition from preschool to grade school.
Findings of Study 1 were cross-validated in Study 2 on a sec-
ond independent sample. We expanded the scope of our in-
vestigation in Study 2 to a three-wave 10-year span from
early childhood to late childhood to early adolescence.
Data were gathered from the principal stakeholders in chil-
dren’s development: child, mother, and schoolteacher. Con-
structs were assessed by multiple measures. We used path
analysis to conduct long-term, longitudinal, robust tests of
developmental pathways involving three domains: language,
internalizing behavior problems, and externalizing behavior
problems. This approach allowed for examination of longitu-
dinal cross-domain paths while controlling for both within-
domain cross-time stabilities and cross-domain within-time
covariation.

Few studies collect measures of at least three constructs
across at least three time intervals, fewer assess longitudinal
effects over and above stability and covariation in the con-
structs, and fewer still attempt cross-validation with indepen-
dent samples. Guided by extant research, we developed three
main hypotheses. First, we expected to find stability of lan-
guage and behavioral adjustment from childhood to adoles-
cence as well as their covariation at each time point. Second,
we hypothesized cross-domain cross-time predictions be-
tween language and internalizing behavior problems, and
perhaps between language and externalizing behavior prob-
lems, between adjacent time points even after controlling
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for stability and covariation. Third, we hypothesized that in-
ternalizing behavior problems and externalizing paths would
be correlated across time after controlling for stability, covar-
iation, and cross-domain cross-time correlations of language
with internalizing and externalizing behavior problems. In
follow-up analyses, we also hypothesized that the final path
model would hold controlling for key variables and third-
variable causes.

General Methods

Certain features of the participants, procedures, preliminary
data analyses, and analytic plans were common to the two
longitudinal studies. They are reported here.

Participants

Each sample consisted of normal, healthy, firstborn girls and
boys. Families were mostly European American (Study 1:
96.5% and Study 2: 100%) and monolingual English speak-
ing but drawn from a broad range of socioeconomic class
(Hollingshead, 1975; Four Factor Index of Social Status as-
sessed at the first data collection wave, Study 1: M =
58.29, SD = 7.20, range = 35-66, and Study 2: M =
55.99, SD = 9.20, range = 29-66; see Bornstein, Hahn, Su-
walsky, & Haynes, 2003). Families were recruited in a US
East Coast metropolitan area through announcements in local
newspapers, contacts with local nursery schools and childcare
centers, and mass mailings. The two community samples
were therefore socioeconomically heterogeneous in terms
of maternal education and family SES, although they over-
represented families with higher SES. We recruited an ethni-
cally homogenous European American sample because
they are currently the majority cultural group in the United
States (the vast majority of the population of the United States
self-identifies as European American in descent; Humes,
Jones, & Ramirez, 2011; Tilton-Weaver & Kakihara, 2008;
US Census Bureau, 2008) and because we wanted to under-
stand the matrix of associations surrounding language and be-
havioral adjustment in one group before embarking on more
complex studies and analyses with ethnically diverse samples
(by including only European Americans, we intentionally
avoided an ethnicity confound that might cloud our findings
if ethnic groups were combined; Jager, 2011; Twenge &
Crocker, 2002).

Procedures

Children, their mothers, and teachers all provided data. Prior
to data collection, mothers were informed of the nature of the
study, including that the child’s teacher would be asked to
provide information about the child in the school setting.
For both studies, mothers completed questionnaires that sup-
plied demographic information about the child’s health sta-
tus, their own education history, marital status, family lan-
guage, and the like. Each mother also received a packet to
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give to the child’s teacher that contained a letter explaining
the study and requesting the teacher’s assistance in providing
information, a postage-paid return envelope, and question-
naire(s). Informed consent/assent was obtained from mothers,
teachers, and adolescents. Participants were modestly com-
pensated for their time, and these studies were approved
and monitored by our institutional review board.

Preliminary analyses and analytic strategy

At each wave, we examined concurrent correlations of child
age with any scale scores that were not age standardized to de-
termine if age adjustments were warranted. In neither study
did child age correlate with any concurrent outcome mea-
sures; child age was therefore excluded as a covariate. Based
on a path analytic approach, we computed language and be-
havioral composite scores at each wave relative to their indi-
cators for that developmental period. Prior to data analysis,
distributions of language and behavior adjustment measures
were examined for normality and outliers (Tabachnick & Fi-
dell, 2007). Transformed variables were used in analyses (as
indicated); for clarity, untransformed data are presented in re-
ports of descriptive statistics.

We fit path models using maximum likelihood functions
and followed the mathematical models of Bentler and Weeks
(1980) as implemented in EQS 6.1 (Bentler, 1995; Bentler &
Wu, 1995). Prior to fitting path models, we inspected bivari-
ate plots to confirm that variables in the models were linearly
related and that no curvilinear effects obtained between pairs
of variables. Influential cases were evaluated by scatter plot
inspection and numeric statistics from preliminary regres-
sions (Cook D, the studentized deleted residual, and the lever-
age). In the course of fitting path models, we evaluated Mar-
dia (1970) coefficients of multivariate kurtosis, case(s) that
contributed disproportionately to parameter estimates, and
the stability of parameter estimates. To evaluate the signifi-
cance of parameter estimates in the final models, we report
the standardized coefficients but evaluated their probabilities
using robust standard errors for the unstandardized coeffi-
cients.

The results in each study are discussed in the following or-
der. First, descriptive statistics for all language and internaliz-
ing and externalizing behavior problem measures are re-
ported. Second, zero-order concurrent and predictive
relations between language and internalizing and externaliz-
ing behavior problems are evaluated (where r ~ .10 is inter-
preted as a small effect, » =~ .25 as a medium effect, and r ~
40 as a large effect; Cohen, 1988). Third, analytic models
were tested to establish the direction and timing of develop-
mental pathways.

In preliminary analyses, we assessed child gender as a
moderating variable. However, inspection of the correlations
and multisample analysis of the path models indicated no sig-
nificant differences between girls and boys in either study;
therefore, gender was not considered further. All analyses
are based on each study’s full sample.
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Study 1: Pathways From 4.5 to 7 Years

FParticipants

The first study sample consisted of 85 children (45 girls, 40
boys), their mothers, and teachers, who provided data at
two ages. On average, children were 4.52 years old (SD =
0.25, range = 4.08-4.92) at the first assessment wave when
all were attending preschool, and they were 6.83 years old
(SD = 0.35, range = 5.75-7.58) at the second assessment
wave when all were in Grade 1. At the first assessment,
mothers averaged 34.63 years of age (SD = 3.73, range =
25.20-45.00); 3 mothers had completed high school, 11
had partial college, 26 had completed college, and 45 had
graduate professional training or had completed graduate de-
grees. Initially, 113 children were recruited, so 28 were lost to
follow up. These 28 children and the 85 in the final study
sample did not differ in any of the child language, internaliz-
ing behavior problem, or externalizing behavior problem
measures (see below), except children who were lost to fol-
low-up scored higher on the Preschool Behavior Question-
naire (PBQ; Behar & Stringfield, 1974) hostile—aggressive
subscale than did those who were followed up at Grade 1.

Procedures

At 4.5 years, data on child language were derived from exper-
imenter assessments and maternal and teacher reports. At 7
years, data on child language were derived from experimenter
assessments. The child’s preschool and Grade 1 teachers were
independently queried about the child’s internalizing and ex-
ternalizing behavior problems using a standardized instru-
ment.

Language. At 4.5 years the Test of Language Development—
Primary (TOLD-P; Newcomer & Hammill, 1982) and the
Verbal Scale of the McCarthy Scales of Children’s Abilities
(McCarthy, 1972) were administered to the child, and
mothers and teachers completed the Vineland Adaptive Be-
havior Scales communication domain (VABS; Sparrow,
Balla, & Cicchetti, 1984, 1985) via interview and question-
naire, respectively. At 7 years the Wide Range Achievement
Test—Revised Edition (Jastak & Wilkinson, 1984) was ad-
ministered to the child during a laboratory visit. The
TOLD-P is a standardized instrument for assessing language
comprehension and production in children 4 years through 8
years, 11 months. The spoken language quotient (M = 100,
SD = 15), a measure of general language that reflects the
child’s ability in semantics, syntax, speaking, and listening,
is derived from five subtests. The TOLD-P standardization
sample consisted of 1,836 children; split-half reliability coef-
ficients for the subtests range from 0.71 to 0.95 for children at
4 years. The MCSA was used to assess children’s ability to
express themselves verbally and the maturity of their verbal
concepts. The Verbal Scale (M = 50, SD = 10) had a split-
half reliability coefficient of 0.88 for a standardization sample
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of 104 children at 4 years, 6 months. The VABS: Interview
Edition—Survey Form communication domain was used to
obtain mothers’ estimates of their children’s communication
skills. The standard score (M = 100, SD = 15) for the com-
munication domain is the converted sum of raw scores for the
receptive, expressive, and written subdomains and had a split-
half reliability coefficient of 0.93 for a standardization sample
of 200 children at 4 years. The VABS—Classroom Edition
provides a teacher’s assessment of the child’s communication
skills in the classroom. The standard score (M = 100, SD =
15) for the communication domain is the converted sum of
raw scores for the receptive, expressive, and written subdo-
mains. The Wide Range Achievement Test—Revised Edition
was administered at 7 years to measure multiple language ca-
pacities, including basic knowledge of reading (word recog-
nition and pronunciation) and written spelling. Standard
score (M = 100, SD = 15) norms are based on a sample of
over 5,000 individuals ranging in age from 5 years to adult-
hood. The reliability coefficients for 6- and 7-year-old chil-
dren vary from 0.96 to 0.97 for reading and 0.91 to 0.94 for
spelling.

Internalizing and externalizing behavior problems. Chil-
dren’s teachers completed the PBQ (Behar & Stringfield,
1974), a standardized screening instrument for early detection
of behavioral adjustment in children 3 to 6 years. The total
disturbed behavior (TDB) score is the sum of three subscale
scores and six additional “behavior problem” items. The
PBQ has high interrater (r = .84) and test—retest (3—4 months
apart; r = .87) reliabilities in a sample of 89 preschool chil-
dren (Behar, 1977). The mean TDB score from standardiza-
tion samples of 496 preschool children in a “normal” group
was 8.01 (SD = 7.72) and of 102 children in a “deviant”
group was 21.32 (SD = 6.80); mean TDB scores differenti-
ated beyond the .001 level of significance between the two
groups (Behar & Stringfield, 1974). To better characterize be-
havioral variables from teacher reports, based on previous re-
search on the factor structure of the PBQ (Fowler & Parke,
1979), we created an aggregated standardized score from
each questionnaire representing internalizing and externaliz-
ing behavior problems. The child’s Grade 1 teacher com-
pleted the Revised Behavior Problem Checklist (RBPC;
Quay & Peterson, 1983), which provides reliable and valid in-
formation about dimensions of behavior deviance in children
(Short, 1991). Norms are based on both normal and clinical
samples, and interrater reliabilities range from 0.52 to 0.85.
Two aggregated standardized scores representing internaliz-
ing and externalizing behavior problems were computed
based on the manual for the RBPC (Quay & Peterson,
1987). The Grade 1 internalizing behavior problems score
was derived from the RBPC anxiety—withdrawal and psy-
chotic behavior scales. The Grade 1 externalizing behavior
problems score was derived from the RBPC conduct disorder,
socialized aggression, attention problems—immaturity, and
motor excess scales.
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Covariates

Child nonverbal intelligence. The Perceptual-Performance
Scale of the McCarthy Scales of Children’s Abilities was ad-
ministered at 4.5 years to evaluate children’s reasoning abil-
ities through imitation, logical classification, and visual orga-
nization in a variety of spatial, visual-perceptual, and
conceptual tasks.

Maternal education. Maternal education was measured using
the Hollingshead (1975) Four Factor Index 7-point education
scale when the child was 4.5 years of age.

Maternal parenting knowledge. The Concepts of Develop-
ment Questionnaire (Sameroff & Feil, 1985) was used to
evaluate mothers’ understanding of child growth and devel-
opment on a scale ranging from categorical to compensating
to perspectivistic. At the categorical level, child development
is seen as determined by a single cause. Compensating level
items assess a parent’s awareness of the interaction between
the child and his or her environment in producing develop-
mental outcomes. At the perspectivistic level, child behavior
is seen as the outcome of complex, transactional processes.
The total score, which combined the amount of agreement
to the compensating—perspectivistic items and the amount
of disagreement to the categorical items, was used in analysis.
Sameroff and Seifer (1983) reported significant concurrent
correlations between mothers’ concepts of development
scores and measures of their 4-year-olds’ cognitive and social
competence.

Family SES. Family SES was assessed using the Hollings-
head (1975) index when the child was 4.5 years old.

_; Wave-1 Internalizing
Behavior Problems

:: Wave-1 Language

Wave-1 Externalizing |~

—®|  Behavior Problems

M. H. Bornstein, C.-S. Hahn, and J. T. D. Suwalsky

Statistical analyses

A series of nested path analysis models was examined to test
the three hypotheses of the present study involving the inter-
connections between language and internalizing and exter-
nalizing behavior problems at different time points from early
to middle childhood. Figure 1 presents the three hypothesized
path models we tested. Model 1 tested our first hypothesis
about stability of each domain between adjacent time points
as well as within-time covariation among domains. Model
2 added four cross-domain paths to test our second hypothesis
about cross-domain cross-time predictions between language
and internalizing behavior problems, and between language
and externalizing behavior problems, between adjacent time
points. Model 3 added two paths to test our final hypothesis
about cross-domain cross-time predictions between internal-
izing and externalizing behavior problems between adjacent
time points.

The choice of the final model was based on the robust Sa-
torra—Bentler scaled chi-square statistic (S-B x?; Satorra &
Bentler, 1988, 1994) and the robust comparative fit index
(CFI,; Bentler, 1990). The standardized root mean square re-
sidual (SRMR; Browne & Cudeck, 1993) is reported because
of the relatively small sample sizes (N < 250; Hu & Bentler,
1999). Cutoff values close to 0.95 for CFI and close to 0.09
for SRMR are indicative of a relatively good fit between the
hypothesized model and the observed data (Hu & Bentler,
1999). In addition, the chi-square difference test for nested
models was computed with each more parsimonious model
compared to the next more complex model. A significant
chi-square difference test implied that the successive complex
model fit the data significantly better than the previously
more parsimonious one. To enhance the cross-validation ade-
quacy of models, the Akaike information criterion (AIC;
Akaike, 1987; Kaplan, 2000) was monitored for its decreas-
ing value in all nested models.

Wave-2 Internalizing [¢=
Behavior Problems

Wave-2 Language [€

» Behavior Problems

Model 1
Model 2
Model3 —-—-

-
A\
4 ?
h o Wave-2 Extemalizi:ngl*
-

Figure 1. The summary of the free parameters estimated for the nested path models.
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The final path model was evaluated controlling for key
variables and third-variable causes. We considered child non-
verbal abilities, maternal education and parenting knowledge,
and family SES as potential covariates. To qualify as a covar-
iate in the path model, a candidate variable had to correlate
significantly (p < .05) with the composite scores in the ex-
pected direction. We postulated within-time correlations be-
tween covariates and child outcomes (e.g., Wave 1 covariates
with Wave 1 outcomes) and direct paths from covariates at an
earlier time to child outcomes at a later time (i.e., from Wave 1
covariates to Wave 2 outcomes) in the path models. Covari-
ates were allowed to correlate within ages.

Results

Descriptive statistics. Table 1 shows the means and standard
deviations for all child measures and potential covariates for
the total study sample. At 4.5 and 7 years, all child language
and internalizing and externalizing behavior problem scores
fell within or around one standard deviation of means re-
ported in standardization samples.

Language and behavior problem composite scores. Summary
scores representing language and externalizing behavior prob-
lems atages 4.5 and 7 years and for internalizing behavior prob-
lems at age 7 years were each computed as the mean standard
scores of all relevant scale scores obtained at each respective
age and were used in path analysis models. The anxious—fearful
subscale of the PBQ was the sole indicator of age 4.5-year in-
ternalizing behavior problems; it was used as an observed vari-
able in the models, and no mean standard score was computed
for age 4.5-year internalizing behavior problems.

Correlations among scale scores for language, externaliz-
ing behavior problems, and internalizing behavior problems
at each of the two ages were all positive and, in most cases,
significant. The correlation between the two indicators of lan-
guage at age 7 years was r (83) = .87, p < .001. Correlations
between the two indicators of externalizing behavior prob-
lems at age 4.5 years was Spearman p (83) = 0.61, p <
.001, and between the two indicators of internalizing behav-
ior problems at age 7 years it was p (83) = 0.16, p = .14. Be-
fore testing our hypotheses, measurement models of language
and behavior problem constructs that consisted of more than
two indicators were evaluated for the fit of the observed scale
scores as indicators of the composites. Excellent model fits
were achieved for both language at age 4.5 years and external-
izing behavior problems at age 7 years: for 4.5-year language,
S-B x? (2) = 3.96, p = .14 (robust CFI = 0.95, SRMR =
0.05, AIC = —-0.04), with factor loadings ranging from .42
to .85; for externalizing behavior problems at age 7 years,
S-B x? (2) = 4.55, p = .10 (robust CFI = 0.95, SRMR =
0.05, AIC = 0.55), with factor loadings ranging from 0.38
to 0.80. Factor loadings were all significant at the .05 level
or better. The Cronbach « reliability coefficients were 0.67
and 0.74 for 4.5-year language and 7-year externalizing be-
havior problem composite variables, respectively.
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Table 1. Study 1 descriptive statistics of language,
behavioral adjustment measures, and potential covariates

Measurement M SD
Language
4.5 years
TOLD-P: spoken language quotient 109.67 11.51
MSCA: verbal 61.65 8.17
VABS: communication (mother) 112.67 7.40
VABS: communication (teacher) 110.01 12.10
7 years
WRAT-R: reading 115.20 16.91
WRAT-R: spelling 113.62 19.53
Internalizing behavior problems
4.5 years
PBQ
Anxious—fearful 2.18 2.35
7 years
RBPC
Anxiety withdrawal 2.03 2.77
Psychotic behavior 0.24 0.84
Externalizing behavior problems
4.5 years
PBQ
Hostile—aggressive 2.18 3.46
Hyperactive—distractible 1.52 1.90
7 years
RBPC
Socialized aggression 0.44 1.01
Conduct disorder 2.64 5.22
Attention problems 2.80 3.95
Motor excess 1.43 2.08
Covariates
MSCA: Perceptual-Performance Scale 55.76 6.19
Maternal Education on the HI 7-point
Education Scale 6.33 0.84
Concepts of Development Questionnaire 43.12 4.69
Family SES 58.29 7.20

Note: TOLD-P, Test of Language Development—Primary (Newcomer &
Hammill, 1982); MSCA, McCarthy Scales of Children’s Abilities (McCar-
thy, 1972); VABS (Mother), Vineland Adaptive Behavior Scales: Interview
Edition Survey Form (Sparrow et al., 1984); VABS (Teacher), Vineland
Adaptive Behavior Scales—Classroom Edition (Sparrow et al., 1985);
WRAT-R, the Wide Range Achievement Test—Revised edition (Jastak &
Wilkinson, 1984); PBQ, Preschool Behavior Questionnaire (Behar & String-
field, 1974); RBPC, Revised Behavior Problem Checklist (Quay & Peterson,
1983); SES, socioeconomic status.

All four 4.5- and 7-year internalizing and externalizing be-
havior problem aggregate scores required log;o transforma-
tions to approximate normality and resolve problems of out-
liers (Tabachnick & Fidell, 2007). In the path models,
univariate measures of kurtosis and normalized estimates of
Mardia multivariate coefficients indicated no significant
problems of nonnormality, and no single case contributed
disproportionately to parameter estimates.

Zero-order correlations

Stability of language and behavioral adjustment. Children’s
language and their externalizing behavior problems showed
strong stability from ages 4.5 to 7 years, rs (83) = .50 and
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Table 2. Study 1 concurrent and predictive relations
between language and behavioral adjustment measures
at 4.5 and 7 years

7-Year Revised

4.5-Year Preschool Behavior Problem

Behavior Questionnaire Checklist
Internal. External. Internal. External.
Behav. Behav. Behav. Behav.
Prob. Prob. Prob. Prob.
Language to Behavior
Concurrent Relations Relations
4.5-year
language
aggregate
score .08 —.30%* —.27* —.27*
Behavior to
Language Relations Concurrent Relations
7-year
language
aggregate
score .00 —.22% .01 —.27%4

“One case emerged as an influential case (Cook D = 0.33) and was removed
from this analysis; before removing this case, r (83) = —.19, p = .075.
#p < .05. ##p < .0l.

.51, respectively, ps < .001. Children’s internalizing behav-
ior problems were positively, but nonsignificantly, stable,
r(83) = .17, ns.

Concurrent and predictive relations between language and
behavioral adjustment. Table 2 presents concurrent and pre-
dictive relations between language and the two behavioral ad-
justment measures. The diagonal sections of Table 2 provide
evidence for concurrent associations between language and
behavioral adjustment problems in 4.5- and in 7-year-old chil-
dren. No significant concurrent relations emerged between
language and internalizing behavior problems at either age.
However, children with lower language skills exhibited
more externalizing behavior problems at 4.5 years and 7 years,
and vice versa. Internalizing and externalizing behavior prob-
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lems were marginally related at 4.5 years, r (83) = .20, p =
.07, and significantly so at 7 years, r (83) = .35, p = .001.

The lagged zero-order correlations of language to behavior
adjustment (Table 2, top right) suggest that inferior language
ability at 4.5 years predicts more internalizing and externaliz-
ing behavior problems at 7 years, whereas the behavior prob-
lems to language correlations (Table 2, bottom left) indicate
only that more externalizing behavior problems at age 4.5
years predict inferior language skills at age 7 years. For inter-
nalizing behavior problems at age 4.5 years to externalizing
behavior problems at age 7 years, and vice versa, both rs
(83) = .17, ns.

Path analysis models

Comparison of the nested models. Table 3 shows model fit in-
dices and comparisons of the nested path models. Both Mod-
els 1 and 2 demonstrated good fit to the data. Inspection of the
chi-square difference test indicated that Model 3 did not fit the
data significantly better than Model 2. Although the chi-
square difference test suggested Model 2 fit the data only
marginally better than did Model 1, evaluations of the robust
S-B X2 statistic, robust CFI, and SRMR indicated substantial
improvement of Model 2 over Model 1. An examination of
AIC supported this conclusion; Model 2 had the optimal bal-
ance of fit and parsimony and was the final model of Study 1.
Figure 2 presents the standardized solution of Model 2.
Appendix A presents a table of the pairwise covariance ma-
trix of all variables in the final model.

Hypothesis 1: Stability and covariation. Language and exter-
nalizing behavior problems showed strong stability from 4.5
to 7 years; internalizing behavior problems were not stable.
At 4.5 years, language and externalizing behavior problems
were negatively correlated. There were no other within-time
correlations at 4.5 years. At 7 years, the error variances of in-
ternalizing and externalizing behavior problems were posi-
tively correlated. There were no other within-time correla-
tions at 7 years.

Hypothesis 2: Cross-domain cross-time predictions between
language and internalizing behavior problems, and between
language and externalizing behavior problems. Controlling
for its relations with 4.5-year internalizing and externalizing
behavior problems, 4.5-year language predicted 7-year inter-

Table 3. Study 1 model fit indices and comparisons for nested path models

Model S-B x? Robust CFI SRMR AIC Model Comparison x> Diff. Test®
1 x* (6) =9.46,p =15 0.95 0.09 —2.54 2vs. 1 X% (4) = 8.14, p=.087
2 > 2)=127,p=.53 1.00 0.03 -2.73 3vs. 2 x> (2) =113, p=.57
3 — — _ — — _

Note: Model 3 was a just-identified model. S-B Xz’ Satorra—Bentler chi-square statistic; CFI, comparative fit index; SRMR, standardized root mean square

residual; AIC, Akaike information criterion.

“The chi-square difference test was computed using chi-square statistics, not the Satorra—Bentler scaled chi-square statistics.
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Figure 2. The Study 1 standardized solution for the final model on the total sample (N = 85). The numbers associated with single-headed arrows
are standardized path coefficients, and the numbers associated with double-headed arrows are standardized covariance estimates. The arrows
associated with dependent variables are error variances and represent the amount of variance not accounted for by paths in the model.

tp =.06. *p < .05. *¥p < 01. **¥p < .001.

nalizing behavior problems above and beyond age 4.5-year
internalizing behavior problems: children with poorer lan-
guage skills at 4.5 years had more internalizing behavior
problems at 7 years.

Hypothesis 3: Cross-domain cross-time predictions between
internalizing and externalizing behavior problems. The path
model did not provide evidence for these expectations.

Covariate analyses. Four potential common cause covariates
considered in this analysis were child nonverbal intelligence,
maternal education and parenting knowledge, and family
SES. We asked whether longitudinal stabilities, concurrent
relations, and the longitudinal cross-domain effect persisted
when they were controlled. At the zero-order level, maternal
education and parenting knowledge and family SES were not
significantly correlated with any child outcomes; they were
therefore excluded as covariates. Child nonverbal intelligence
assessed at age 4.5 years correlated with 4.5-year language,
r (83) = .35, p = .001, and predicted 7-year language,
r(83) = .22, p < .05, as well as internalizing behavior prob-
lems, r (83) =—-.22, p < .05, and externalizing behavior prob-
lems, r (83) = —.33, p < .01. We therefore added child non-
verbal intelligence to the final path model (Figure 2) and
reevaluated the longitudinal cross-domain effect. Two out
of the four significant correlations between child nonverbal
intelligence and child outcomes at the zero-order level atten-
uated to nonsignificance with longitudinal stability, within-
time covariation, and the path in the model. Figure 3 presents
the standardized solution to the final covariate model, S-B x2
(6) =4.73, p = .58 (robust CFI = 1.00, SRMR = 0.05, AIC
= —7.27). The significant longitudinal cross-domain path be-
tween 4.5-year language and 7-year internalizing behavior
problems remained significant controlling for child nonverbal
intelligence in the model.
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Study 2: Pathways From 4 to 10 to 14 Years

Participants

The second study sample consisted of 139 children (55 girls,
84 boys), their mothers, and their teachers, who provided
data at three ages. On average, children were 4.05 (SD = 0.09,
range = 3.87-4.62), 10.24 (SD = 0.14, range = 9.99-10.81),
and 13.83 (SD = 0.25, range = 13.48-14.82) years old at the
first, second, and third assessment waves. At the first assess-
ment, mothers averaged 35.31 years of age (SD = 5.30, range
=20.59-49.63); two mothers had not completed high school,
6 had completed high school, 25 had partial college, 48 had
completed college, and 58 had graduate professional training
or had completed graduate degrees. Initially, 267 children
were recruited, so 128 children were lost to follow up. These
128 children and the 139 in the final study sample did not dif-
fer on any child language, externalizing behavior problem, or
internalizing behavior problem measures except that children
lost to follow up scored lower on the 10-year Wechsler Intel-
ligence Scale for Children, Third Edition (WISC-III; Wechs-
ler, 1991)) information and vocabulary subtests (see below).
In the course of fitting path models, one additional case was
identified as a multivariate outlier, contributing dispropor-
tionately to parameter estimates; this case was also removed
from the final analyses.

Procedures

Children and their mothers provided data at all three waves; at
10 years, children’s teachers also provided data. At all three
waves, a laboratory visit was scheduled for the mothers and
children; in addition, two home visits were scheduled at 10
years. (In the case of a small number of families living at sig-
nificant distances from the laboratory, only home visits were
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estimates. The arrows associated with dependent variables are error variances and represent the amount of variance not accounted for by paths in
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made.) At 4 years, the child completed a variety of activities
with an experimenter. Prior to the 10- and 14-year visits,
packets of questionnaires for child, mother, and father were
mailed to the family, with the request that they be completed
in time for the visit. During each visit, children and mothers
completed questionnaires and were interviewed, and children
were tested. About 1.5 months after in-person data collection,
mothers were interviewed by telephone. At 10 years, mothers
were asked to recruit their children’s teachers into the study.
Teachers who agreed to participate were given a packet of
questionnaires to complete and mail directly back to study
personnel.

Language. At 4 years, language was assessed using two ver-
bal subtests of the Wechsler Preschool and Primary Scale of
Intelligence—Revised (WPPSI-R; Wechsler, 1989) and the
Vineland Adaptive Behavior Scales—Interview Edition, Sur-
vey Form communication domain (VABS; Sparrow et al.,
1984). At 10 years, three verbal subtests on the WISC-III
(Wechsler, 1991) were administered. At 10 and 14 years, lan-
guage was assessed by subtests of the Woodcock—Johnson
Psycho-Educational Battery—Revised Test of Achievement
(WIJ-R; Woodcock & Mather, 1989) and the VABS commu-
nication domain. The WPPSI-R is an individually adminis-
tered intelligence test for children aged 3 years to 7 years, 3
months. Scaled scores (M = 10, SD = 3) of two verbal sub-
tests were used. In a standardization sample of 200 4-year-old
children, split-half reliability coefficients ranged from 0.88 to
0.89. The VABS: Interview Edition Survey Form, communi-
cation domain was used to obtain mothers’ estimates of their
children’s communication skills at 4, 10, and 14 years. The
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same procedures were followed as in Study 1 at 4.5 years.
The WISC-III is an individually administered intelligence
test for children from ages 6 to 16 years. Scaled scores (M
= 10, SD = 3) of three verbal subtests were used. The
WISC-III was standardized on a sample of 2,200 children
who matched census data and were representative of the US
population on ethnicity, geographic region, gender, age,
and parent education. Reliability coefficients were .81 to
.87. Two subtests from the WJ-R were administered at 10
and 14 years to assess children’s achievement in language
skills. The WJ-R was standardized on a nationally represen-
tative sample from 24 months to 95 years of age. Raw scores
were converted to standard scores (M = 100, SD = 15).

Internalizing and externalizing behavior problems. Two
forms of behavioral adjustment were assessed by parent and
teacher reports on symptom checklists. At 4 years, internaliz-
ing behavior problems were assessed using the anxious—fear-
ful subscale of the PBQ (Behar & Stringfield, 1974). At 10
years, internalizing behavior problems were assessed using
the anxious—depressed, somatic complaints, and withdrawal
scales of the Child Behavior Checklist/4-18 (CBCL/4-18;
Achenbach, 1991a) and Teacher Report Form (TRF; Achen-
bach, 1991b). At 14 years, internalizing behavior problems
were assessed using the anxious—depressed, somatic com-
plaints, and withdrawal scales of the CBCL and Youth
Self-Report (YSR; Achenbach, 1991c). At 4 years, external-
izing behavior problems were assessed using the hostile—ag-
gressive and hyperactive—distractible subscales on the PBQ.
At 10 years, externalizing behavior problems were assessed
using the aggressive behavior and delinquent behavior scales
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of the CBCL/4-18 and the TRF. At 14 years, externalizing
behavior problems were assessed using the aggressive behav-
ior and delinquent behavior scales of the CBCL/4—18 and the
YSR. The PBQ, a standardized screening instrument for de-
tection of emotional problems in children ages 3 to 6 years,
is described in Study 1. The CBCL/4-18 consists of a social
competence section and a behavior/emotional problems sec-
tion. The focus of Study 2 is on the 118 items that make up the
behavior/emotional problems section. Internalizing behavior
problem scale scores were computed as the sum of the anx-
ious—depressed, somatic complaints, and withdrawal scores.
Externalizing behavior problem scale scores were the sum
of the aggressive behavior and delinquent behavior scores.
The raw summary scores of internalizing and externalizing
scale scores were used. The TRF, the teacher version of the
CBCL, includes 118 items, of which 93 are in common
with the CBCL. Teachers based their ratings on observation
of the child during the previous 2 months. The YSR includes
103 items describing a broad range of problem behaviors.
Children completed the YSR as an assessment of their behav-
ioral and emotional problems over the last 6 months. The
YSR yields two broad-based factors, internalizing problems
and externalizing problems, both of which were used. Internal
consistencies for younger children (n = 46) were excellent for
internalizing (o = 0.90) and externalizing behavior problems
(o = 0.88). The Achenbach System of Empirically Based As-
sessment, which includes the YSR, has strong test—retest reli-
ability (r = .79-.95). Criterion related validity has also been
established (Achenbach & Rescorla, 2001). The « coeffi-
cients for the current sample were 0.89 and 0.88 for internal-
izing and externalizing behavior problems, respectively.

Covariates

Child nonverbal intelligence. Child nonverbal intelligence
was measured by the WPPSI-R (Wechsler, 1989) at age 4
years and by the WISC-III (Wechsler, 1991) at age 10 years.

Maternal verbal intelligence. Maternal verbal intelligence
was estimated using the Peabody Picture Vocabulary Test—
Revised (Dunn & Dunn, 1981).

Maternal education. Maternal education was measured on the
Hollingshead (1975) Four Factor Index 7-point education
scale at all three ages.

Maternal parenting knowledge. The Knowledge of Infant
Development Inventory (Bornstein, Cote, Haynes, Hahn, &
Park, 2010; MacPhee, 1981) is a 75-item criteria-referenced
questionnaire that assesses evidence-based knowledge of pa-
rental practices, developmental processes, health and safety
guidelines, and norms and milestones relevant to children’s
growth. Proportion correct of total items was used.

Maternal social desirability. The short form of the Social De-
sirability Scale (SDS-SF; Reynolds, 1982) uses 13 items in
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Crowne and Marlowe’s (1960) SDS to assess a respondent’s
tendency to reply to questions in a socially desirable fashion.
The reliability of the SDS-SF is 0.76, and the correlation with
the full SDS is .93 (Reynolds, 1982). The SDS-SF was as-
sessed for mothers at child ages 10 and 14 years and was ex-
plored as a potential covariate for maternal reports of chil-
dren’s language and internalizing and externalizing
behavior problems.

Family SES. Family SES was assessed using the Hollingshead
(1975) Four Factor Index of Social Status at all three ages.

Results

Preliminary analyses and analytic strategy. Prior to analysis,
missing data points (8.20% of the total data points) were im-
puted using the expectation-maximization algorithm (Demp-
ster, Laird, & Rubin, 1977); data were missing completely at
random, Little missing completely at random test x> (683) =
708.12, p = .25.

Several variables required transformation to approximate
normality and resolve problems of outliers. Age 10-year in-
ternalizing and externalizing behavior problem scores were
reexpressed using square roots of their reciprocals. (The trans-
formed variables were multiplied by —1 to keep the sign of the
correlation coefficients the same as if the untransformed vari-
ables were used.) Age 14-year internalizing behavior problem
scores were reexpressed using a logo transformation, and age
14-year externalizing behavior problem scores were reex-
pressed using a cube-root transformation.

Four nested path analysis models were examined to test the
interconnections between language and behavioral adjust-
ment at different time points from early to late childhood to
early adolescence. Model 1 tested our first hypothesis about
stability of each domain between adjacent time points as
well as within-time correlations among domains. Model 2
tested the negative longitudinal cross-domain path between
Wave 1 language and Wave 2 internalizing behavior prob-
lems that was identified in Study 1. Model 3 added four
cross-domain paths from late childhood to early adolescence
to test our second hypothesis about cross-domain cross-time
prediction between language and internalizing behavior prob-
lems, and between language and externalizing behavior prob-
lems. Model 4 added two paths from late childhood to early
adolescence to test our third hypothesis about cross-domain
cross-time predictions between internalizing and externaliz-
ing behavior problems. As in Study 1, the last goal was to de-
termine whether significant longitudinal cross-domain paths
of the final model would persist when meaningful covariates
were taken into consideration. We considered child nonverbal
intelligence, maternal verbal intelligence, education, parent-
ing knowledge, social desirability bias, and family SES as po-
tential covariates.

Descriptive statistics. Table 4 presents the means and stan-
dard deviations of outcome measures and potential covariates
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Table 4. Study 2 descriptive statistics of language,

behavioral adjustment measures, and potential covariates

Measure M SD
Language
4 years
WPPSI-R, Verbal subtest
Information 12.21 2.71
Similarity 10.97 2.40
VABS-IE-SF, communication domain 107.07 8.87
10 years
WISC, verbal subtest
Information 14.28 2.95
Similarity 13.81 2.57
Vocabulary 14.03 3.16
WIPEB-R, Test of Achievement
Letter-word identification 115.54 13.52
Passage comprehension 116.56  10.78
VABS-IE-SF, communication domain 107.59  12.10
14 years
WIPEB-R, Test of Achievement
Letter-word identification 11473 13.83
Passage comprehension 119.24  16.13
VABS-IE-SF, communication domain 9998 11.56
Internalizing Behavior Problems
4 years
PBQ, anxious—fearful subscale 3.72 2.28
10 years
CBCL, Internalizing Scale 6.24 5.65
TRF, Internalizing Scale 6.26 5.70
14 years
CBCL, Internalizing Scale 6.93 5.62
YSR, Internalizing Scale 10.56 7.52
Externalizing Behavior Problems
4 years
PBQ
Hostile—aggressive subscale 5.60 2.86
Hyperactive—distractible subscale 2.97 1.73
10 years
CBCL, Externalizing Scale 7.72 6.49
TRF, Externalizing Scale 6.26 8.49
14 years
CBCL, Externalizing Scale 8.37 6.94
YSR, Externalizing Scale 11.53 6.07
Covariates
Child nonverbal intelligence
4-year WPPSI-R 113.93  16.26
10-year WISC 112.01  14.47
Maternal verbal intelligence
PPVT-R 111.49  15.22
Maternal education on FFISS 7-point education
scale
First assessment, child age 4 years 6.11 0.94
Second assessment, child age 10 years 6.14 0.95
Third assessment, child age 14 years 6.16 0.95
Maternal parenting knowledge
Knowledge of Infant Development Inventory 0.82 0.06
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Table 4 (cont.)

Measure M SD

Maternal social desirability

Second assessment, child age 10 years 6.58 2.90

Third assessment, child age 14 years 6.77 272
Family SES

First assessment, child age 4 years 55.99 9.20

Second assessment, child age 10 years 56.05 9.01

Third assessment, child age 14 years 55.93 8.94

Note: WPPSI-R, Wechsler Preschool and Primary Scale of Intelligence—
Revised; VABS-IE-SF, Vineland Adaptive Behavior Scales, Interview Edi-
tion, Survey Form; WISC, Wechsler Intelligence Scale for Children;
WIJPEB-R, Woodcock—Johnson Psycho-Educational Battery—Revised; PBQ,
Preschool Behavior Questionnaire; CBCL, Child Behavior Checklist; TRF,
Teacher Report Form; YSR, Youth Self-Report; PPVT-R, Peabody Picture
Vocabulary Test—Revised; FFISS, Four Factor Index of Social Status;
SES, socioeconomic status.

“All scale scores were coded so that higher scores represent greater language
or more internalizing or externalizing behavior problems.

for all participants. All mean scores fell within or around one
standard deviation of means reported in normal or standardi-
zation samples of children and adolescents of similar ages.

Language and behavior problem composite scores. Sum-
mary scores representing 4-, 10-, and 14-year language, inter-
nalizing behavior problems, and externalizing behavior prob-
lems were each computed as the mean standard scores of all
relevant scale scores obtained at each respective age. The anx-
ious—fearful subscale of the PBQ was the sole indicator of 4-
year internalizing behavior problems; it was used as an ob-
served variable in the path models, and no mean standard
score was computed for 4-year internalizing behavior prob-
lems.

Correlations among scale scores for language, internaliz-
ing behavior problems, and externalizing behavior problems,
respectively, at all three ages were positive and significant.
Correlations between the two indicators of internalizing be-
havior problems at 10 and 14 years were rs (137) = .38,
ps < .001. Correlations between the two indicators of exter-
nalizing behavior problems at 4, 10, and 14 years were rs
(137) = .36, .38, and .27, ps < .001, .001, and .01, respec-
tively. Before testing our hypotheses, measurement models
were evaluated for language at all three ages to evaluate the
fit of the observed scale scores as indicators of the compos-
ites. Excellent model fits were achieved for all three models:
For 4-year language, S-B x? (1) = 0.00, p = .97 (robust CFI =
1.00, SRMR = 0.00, AIC = -2.00), with factor loadings rang-
ing from 0.57 to 0.73; for 10-year language, S-B x> (9) =
18.37, p = .03 (robust CFI = 0.97, SRMR = 0.05, AIC =
4.16), with factor loadings ranging from 0.45 to 0.88; and
for 14-year language, S-B x> (1) = 0.53, p = .47 (robust
CFI = 1.00, SRMR = 0.02, AIC = -1.51), with factor load-
ings ranging from 0.38 to 1.00. Factor loadings were all signif-
icant at the .001 level or better. The Cronbach « reliability
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Table 5. Study 2 concurrent and predictive relations between language and behavioral adjustment measures at 4, 10, and

14 years

4 Years

10 Years 14 Years

External. Behav.
Problems

Internal. Behav.
Problems

Internal. Behav.
Problems

External. Behav.
Problems

Internal. Behav.
Problems

External. Behav.
Problems

Concurrent Relations

Language to Behavior Relations

Language to Behavior Relations

—.18%

4-year language — 31k

—.15 —.24%% —.12

Behavior to Language Relations

Concurrent Relations

Language to Behavior Relations

10-year language —.12 —.18%

—.19%

—.19% —.11 —.21%*

Behavior to Language Relations

Behavior to Language Relations

Concurrent Relations

14-year language —.10 —.20%

— 2Tk —.10 —.25%*

p < 05, #5p < 01, #xp < 001,

coefficients were 0.68, 0.85, and 0.65, for the 4-, 10-, and 14-
year language composites, respectively.

Zero-order correlations

Stability of language and behavioral problems. Across the 6-
year span of the first two waves, children’s language, r (137)
= .64, p < .001, internalizing behavior problems, r (137) =
.22, p < .01, and externalizing behavior problems, r (137) =
44, p < .001, showed moderate to strong stability. Across the
4-year span of the second to third waves, children’s language,
r (137) = .83, p < .001, internalizing behavior problems, r
(137) = 41, p < .001, and externalizing behavior problems,
r (137) = .63, p < .001, showed strong stability. Across the
10-year span of the first to third waves, children’s language,
r (137) = .60, p < .001, internalizing behavior problems, r
(137) = .26, p < .01, and externalizing behavior problems,
r(137) = .27, p = .001, showed moderate to strong stability.

Concurrent and predictive relations between language and
behavior problems. Table 5 presents concurrent and predictive
relations between language and internalizing and externalizing
behavior problems. The diagonal sections of Table 5 provide
evidence for concurrent associations between language and be-
havioral adjustment at the three ages. Children who scored
lower on language had more internalizing and externalizing be-
havior problems at ages 4 years and 10 years, and vice versa. At
14 years, poorer language skills related to more externalizing
behavior problems; the concurrent relation between language
skills and internalizing behavior problems was negative but
not significant. The correlations between internalizing and ex-
ternalizing behavior problems at 4, 10, and 14 years were rs
(137) = .51, .51, and .42, respectively, all ps < .001.

The zero-order correlations of language to behavior adjust-
ment (Table 5, top right above the diagonal) suggest that in-
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ferior language skills at 4 years predict more internalizing be-
havior problems at both 10 and 14 years, whereas language
skills at 10 years were not related to internalizing behavior
problems at 14 years. Across the 4-year span from 10 to 14
years, inferior language skills predict more externalizing be-
havior problems; the predictive relations were negative but
not significant across the 6-year span from 4 to 10 years
and the 10-year span from 4 to 14 years.

The zero-order correlations of behavior adjustment to lan-
guage (Table 5, bottom left below the diagonal) indicate that
more internalizing behavior problems predict inferior lan-
guage skills from 10 to 14 years, and more externalizing be-
havior problems predict inferior language skills from 4 to 10
and 14 years as well as from 10 to 14 years. The predictive
relations from 4-year internalizing behavior problems to lan-
guage skills at later years were both negative but not signifi-
cant. Relations between earlier and later internalizing and ex-
ternalizing behavior problems were mostly significant: 4-year
internalizing behavior problems to 10-year externalizing be-
havior problems, r (137) = .05, ns; 10-year internalizing be-
havior problems to 14-year externalizing behavior problems,
r (137) = .34, p < .001; 4-year externalizing behavior prob-
lems to 10-year internalizing behavior problems, r (137) = .33,
p < .001; and 10-year externalizing behavior problems to 14-
year internalizing behavior problems, r (137) = .19, p < .05.

Path analysis models

Comparison of the nested models. Table 6 shows model fit in-
dices and comparisons of the nested path models. The chi-
square difference test indicated that each successive model
fit the data significantly better, except for the final compari-
son: Model 4 did not fit the data significantly better than
did Model 3, despite the added two paths between externaliz-
ing behavior problems and internalizing behavior problems.
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Table 6. Study 2 model fit indices and comparisons for nested path models

Model S-B x? Robust CFI SRMR AIC Model Comparison x> Diff.
1 X2 (21) = 46.91, p=.001 0.95 0.09 491 2vs. 1 x> (1) =10.05, p < .001
2 X2 (20) = 37.02, p= .01 0.97 0.06 —2.98 3vs. 2 x> 4)=11.75,p < .05
3 x> (16) = 25.58, p= .06 0.98 0.05 —6.42 4vs. 3 x> (2)=0.11,p= .95
4 2 (14) = 25.86, p= .03 0.98 0.05 ~2.14 — —

Note: S-B xz, Satorra—Bentler chi-square statistic; CFI, comparative fit index; SRMR, standardized root mean square residual; AIC, Akaike information criterion.
“The chi-square difference test was computed using chi-square statistics, not the Satorra—Bentler scaled chi-square statistics.

Evaluations of the robust SB scaled Xz, robust CFI, and
SRMR also suggested Model 3 as the overall most plausible
model, and the model AIC supported this conclusion. Figure 4
presents the standardized solution of Model 3. Appendix B
presents a table of the pairwise covariance matrix of all vari-
ables in the final model.

Hypothesis 1. Stability and covariation. It was not surprising
that the longitudinal stability paths for language skills and for
internalizing and externalizing behavior problems were all
positive and significant, which was found in the past. At 4
years, internalizing and externalizing behavior problems
were, as expected, positively correlated, and both were nega-
tively correlated with language skills. At both 10 and 14
years, the error variances of externalizing behavior problems
were correlated with the error variances of internalizing be-
havior problems (positive). The error variances of language
skills and internalizing behavior problems or externalizing
behavior problems were not related at 10 or 14 years. On
the whole, internalizing and externalizing behavior problems
related positively to each other at all three ages, and the two
related negatively to language skills during early childhood.
Removing the variances that were related to other variables
specified in the final model (Figure 4), the error variances be-
tween internalizing behavior problems and language skills,

and between externalizing behavior problems and language
skills, were not related at 10 or 14 years.

Hpypothesis 2. Cross-domain cross-time predictions between
language and internalizing behavior problems, and between
language and externalizing behavior problems. Two cross-
domain cross-time paths emerged as significant: the negative
longitudinal cross-domain path from Wave 1 language to
Wave 2 internalizing behavior problems identified in Study
1 was cross-validated in the Study 2 sample. Controlling
for its relation with 4-year internalizing and externalizing be-
havior problems, 4-year language skills predicted 10-year in-
ternalizing behavior problems above and beyond 4-year inter-
nalizing behavior problems: children with poorer language
skills at 4 years had more internalizing problems at 10 years.
One significant longitudinal cross-domain path emerged
from late childhood to early adolescence: controlling for its
relation with 10-year language and externalizing behavior
problems, 10-year internalizing behavior problems predicted
14-year language skills above and beyond 10-year language,
internalizing behavior problems, and externalizing behavior
problems. Children with more internalizing behavior prob-
lems at 10 years had poorer language skills at 14 years.
Two significant three wave cross-domain effects emerged
from the final model. Age 14-year internalizing behavior

,25*** _40***
—»| 4-yearInternalizing 10-year Internalizing | ™™ 0 . " 14-year Internalizing g
Behavior Problems Behavior Problems ) - / Behavior Problems ) -
-18 o3 4G+ .08
.64iil \
» 7 ek —
e :: 4-year Language 10-year Language / 14-yearLanguage |¢ .29 41
-31 -02
-14 \
. G 1 . B =
4-year Externalizing »| 10-year Externalizing »| 14-year Externalizing
_: Behavior Problems Behavior Problems |q—.54*** :__ Behavior Problems | .60*** =

Figure 4. The Study 2 standardized solution for the final model on the total sample (N = 139). The numbers associated with single-headed arrows
are standardized path coefficients, and the numbers associated with double-headed arrows are standardized covariance estimates. The arrows
associated with dependent variables are error variances and represent the amount of variance not accounted for by paths in the model.

p < 05, #p < 01, ##%p < 001,
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problems were predicted by 4-year language skills (standard-
ized indirect effect = —.12, p < .05), with the effect mediated
by 10-year internalizing behavior problems. Age 14-year lan-
guage skills were predicted by age 4-year language skills
(standardized indirect effect = .53, p < .001), with the effect
mediated by age 10-year internalizing behavior problems
(standardized indirect effect = .02, and language, standard-
ized indirect effect = .51).

Hypothesis 3. Cross-domain cross-time predictions between
internalizing and externalizing behavior problems. The path
model did not provide evidence for these predictions.

Covariate analyses. Potential covariates and common causes
considered in this covariate model included child nonverbal in-
telligence, maternal verbal intelligence, education, parenting
knowledge, social desirability bias, and family SES. Maternal
social desirability was not related to any child outcome mea-
sures reported by mothers; it was therefore excluded as a covar-
iate. At the zero-order level, concurrent correlations of child
nonverbal intelligence assessed at age 4 years with language
skills, internalizing behavior problems, and externalizing be-
havior problems at 4 years were all significant, rs (137) =
A42,-23,and -.20, ps < .001, .01, and .05, respectively. Child
nonverbal intelligence assessed at 4 and 10 years were corre-
lated with language skills at 10 years, rs (137) = .32 and .40,
respectively, both ps < .001. Child nonverbal intelligence as-
sessed at 4 and 10 years was correlated with language skills
at 14 years, s (137) = .34 and .35, respectively, both ps < .001.

Maternal parenting knowledge was positively related to
child language skills at 10 years, r (137) = .22, p < .01. Ma-
ternal verbal intelligence was positively related to child lan-
guage skills at 4, 10, and 14 years: rs (137) = .20, .37, and
.32, ps < .05, .001, and .001, respectively. Maternal educa-
tion assessed at 4 years was positively correlated with child
language skills at 10 and 14 years, rs (137) = .22 and .17,
ps < .01 and .05, respectively. Maternal education assessed
at 10 years was positively correlated with child language
skills at 10 and 14 years, rs (137) = .23 and .19, ps < .01
and .05, respectively. Maternal education assessed at 14 years
was positively correlated with child language skills at 14 years,
r (137) = .20, p < .05. Family SES assessed at 4 and 10 years
was positively related to child language skills at 10 years, rs
(137) = .29, p < .001, and .25, p < .01, respectively, and at
14 years for family SES assessed at 4, 10, and 14 years, rs
(137) = .24, p < .01, .22, p < .05, and .19, p < .05, respec-
tively. Family SES assessed at 4 and 10 years was negatively
related to child externalizing behavior problems at 10 years,
rs (137)=-.18 and —.19, respectively, ps < .05, and at 14 years
for family SES assessed at4, 10, and 14 years, rs (137) = —.20,
p <.05,-27,p <.001, and —.30, p < .001, respectively.

In two separate path models (maternal education was a
component of family SES, and they are linearly related and
so could not be evaluated in the same model), we added child
nonverbal intelligence at ages 4 and 10 years, maternal verbal
intelligence, parenting knowledge, and in one model mater-
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nal education assessed at all three ages and in the other model
family SES assessed at all three ages, as exogenous variables
to the final model (Figure 4) and reevaluated developmental
cross-domain effects. Many of the significant zero-order cor-
relations of child nonverbal intelligence, maternal verbal in-
telligence, education, parenting knowledge, and family SES
with child outcomes attenuated to nonsignificance with longi-
tudinal stability, within-time covariation, and the cross-do-
main paths in the model. Maternal parenting knowledge
and education and family SES assessed at all three ages
were removed from the covariate analysis because they did
not correlate or predict any child outcomes in the path model
with all other variables in the model.

Figure 5 presents the standardized solution to the final co-
variate model controlling for maternal verbal intelligence and
child nonverbal intelligence, S-B x? (41) = 55.09, p = .07
(robust CFI = 0.98, SRMR = 0.08, AIC = -26.91).

Similar results were obtained controlling for significant
control variables and third-variable causes: the significant
longitudinal cross-domain paths between 4-year language
skills and 10-year internalizing behavior problems, and be-
tween 10-year internalizing behavior problems and 14-year
language skills remained significant controlling for maternal
verbal intelligence and child nonverbal intelligence. The
two significant three-wave cross-domain effects of 4-year lan-
guage skills on 14-year internalizing behavior problems medi-
ated by 10-year internalizing behavior problems, standardized
indirect effect = —.11, p < .05, and 4-year language skills on
14-year language skills mediated by 10-year language and in-
ternalizing behavior problems, standardized indirect effect =
48, p < .001, remained significant controlling for maternal
verbal intelligence and child nonverbal intelligence.

General Discussion

In two independent longitudinal cohorts we evaluated devel-
opmental pathways between children’s language skills and
their behavioral adjustment in terms of internalizing and ex-
ternalizing behavior problems. Across the ages of 4.5 to 7
years (Study 1) and 4 to 10 to 14 years (Study 2), respectively,
we twice found that children with inferior language skills at
age 4 years had more internalizing behavior problems at
age 7 years (Study 1) and 10 years (Study 2) and more inter-
nalizing behavior problems at age 14 years (Study 2). These
developmental paths obtained over and above the temporal
stability of language and behavioral adjustment across age
and covariation between these characteristics at each age.
These results are consistent with a concept of “developmental
cascades” in which functioning in one intrapsychic domain is
thought to influence other domains both directly and indi-
rectly from one period of life going forward (Masten & Cic-
chetti, 2010). At most ages in the two studies, language was
inversely related to externalizing behavior problems, and in-
ternalizing and externalizing behavior problems tended to re-
late positively to one another. The nature of our path analyses
also permitted conservative replies to two secondary ques-


https://doi.org/10.1017/S0954579413000217

872 M. H. Bornstein, C.-S. Hahn, and J. T. D. Suwalsky
51+ | 4-yearInternalizing | .25*** 10-year Internalizing, 14-yearInternalizing | gqess €
*|  Behavior Problems Behavior Problems Behavior Problems [« -
—
-10 .08
—
4-year Language 10-year Language 14-yearLanguage |q .31** < |41
-
A
'9 WA
-02
39| | |24 g
— 4-year Externalizing 29 »| 10-year Externalizing o1 »|14-year Externalizing
Behavior Problems Behavior Problems |e.85*** - Behavior Problems g .60*** <
‘—.
-.20*
f 4-year child A7 | 10-year child 78%%
" Performance IQ N Performance IQ <
‘19*» .24 ELL s

Maternal Verbal Intelligence

Figure 5. The Study 2 standardized solution for the final model with covariate analyses on the total sample (N = 139). The numbers associated
with single-headed arrows are standardized path coefficients, and the numbers associated with double-headed arrows are standardized covariance
estimates. The arrows associated with dependent variables are error variances and represent the amount of variance not accounted for by paths in

the model. *p < .05. **p < 01. ***p < .001.

tions on stability and concurrent covariation among the con-
stituent constructs, that is, when other relations are controlled.
Finally, these paths, stabilities, and covariances obtained sep-
arate and apart from child nonverbal intellectual function-
ing, maternal intelligence, education, parenting knowledge,
and social desirability bias, as well as family SES.

Language and internalizing behavior problems

The general cascading pattern observed in both cohorts indi-
cated that language proficiency in early childhood affected
behavioral adjustment in late childhood, which in turn con-
tributed to behavioral adjustment in early adolescence.
Framed in the positive, young children who are more compe-
tent verbally have fewer internalizing behavior problems la-
ter. Over and above whatever developmental paths and bidi-
rectional influences may have already occurred prior to the
start of this study, inferior language skills in early childhood
forecast internalizing adjustment problems into adolescence.

Language is multidimensional, with receptive and expres-
sive phonological, semantic, syntactic, and pragmatic compo-
nents. We do not know exactly which language competencies
or what about language competencies in early childhood keep
behavioral adjustment problems at bay. This is a question for
future research. Nonetheless, the two studies together em-
ployed multiple language measures; that similar paths obtain
between language and internalizing behavior problems, even
when language is variously operationalized, further enhances
the results. Children’s language used during social interac-
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tions has been employed to quantify how they socialize
with others, and children who are language delayed tend to
score low on measures of social development (Eckerman, Da-
vis, & Didow, 1989; Howes & Matheson, 1992). Moreover,
competency-based models of child development generally
suggest the lack of language in early childhood contributes
to later internalizing behavior problems (Cole, 1990, 1991).
It could be, for example, that children deficient in language
have difficulty connecting with peers and, as a result, experi-
ence loneliness and have less opportunity to learn and prac-
tice the social skills they need for successful peer interaction.

Our analyses rule out some process explanations. With re-
spect to possible developmental models, language and inter-
nalizing and externalizing behavior problems in children
could be generated and influenced by the same (genetic or
environmental) factors, emerge at the same time, and develop
in tandem. Alternatively, children’s early language develop-
ment may be jeopardized because they are withdrawn or ag-
gressive. Perhaps language facility instead protects against
behavior problems. Applying a developmental path analytic
approach, we found strong and consistent evidence for the
third possibility, that poorer early childhood language skills
predict later internalizing behavior problems. Internalizing
and externalizing behavior problems never predicted language.
Although we cannot refute alternative explanations concerning
the direction of cause and effect, the temporal designs of these
studies and their independent concordant findings strongly
suggest that poorer early language skills predict later internal-
izing behavior problems. Moreover, our common cause analy-
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ses explored whether inclusion of childhood nonverbal intelli-
gence and diverse factors in mothers’ and children’s general
environments might affect observed cross-domain effects.
Overall, links between language skills and internalizing behav-
ior problems obtained over and above the inclusion of these
broad individual and family resource factors.

By the time children in Study 2 were 4 years of age, their
language skills already linked to their internalizing behavior
problems. Children as young as 2 years have been reported to
exhibit similar relations. Kaler and Kopp (1990) found that
toddlers’ compliance with adult commands related to how
well they understood language. Comparing groups of expres-
sive-language delayed children with language-normal chil-
dren of the same age for developmental and behavioral diffi-
culties, Carson, Klee, Perry, Muskina, and Donaghy (1998)
found that children with language delay scored higher than
typically developing children on a total internalizing scale (anx-
ious/depressed and withdrawn scales, and sleep problems),
but scores for the two groups did not differ on a total external-
izing scale. In accord with our findings, these investigations
imply that children as young as 2 years with language delay
might be more vulnerable to internalizing emotional distress
or behavioral difficulties than language-normal children.

Why should early language competency be developmen-
tally linked to one type of behavioral adjustment (internaliz-
ing) but not to another (externalizing) even as the two types
of adjustment are correlated? Perhaps the advantages bestowed
by greater language skills (e.g., facilitating a child’s social re-
lationships with both peers and adults) are undermined by the
abrasive nature of negative behavioral outbursts. Alternatively,
perhaps the mechanisms underlying the development of lan-
guage are more closely linked to or set the stage for the devel-
opment of internalizing strategies for dealing with negative be-
havioral tendencies. It is not surprising that unhappy children
with anxiety and depression also exhibit some degree of be-
havioral acting out and vice versa (hence, the correlation be-
tween internalizing and externalizing). Perhaps children with
the tendency to develop externalizing behavior problems react
so impulsively that their access to language and its organizing
effects is preempted. It is noteworthy that externalizing chil-
dren are often coached to “Use your words” in place of acting
out, an impulse that does not come naturally to them. Thus, we
suspect that factors other than or in addition to language may
be implicated in behavioral cascades involving externalizing
behavior problems, and it may prove productive to examine
the role of temperament in that mix.

Stability and covariation

In these two studies, we measured stability in language and
internalizing and externalizing behavior problems, both at
the zero-order level and in the context of path models that ex-
posed unique stabilities of these variables. Stability has many
variations and interpretations (see Bornstein & Bornstein,
2008; Hartmann et al., 2011). Kagan (1971) distinguished
and defined two central kinds of stability. Homotypic stabil-
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ity is the maintenance of rank order in individuals in the same
manifest behavior through time (e.g., vocabulary size in lan-
guage). Heterotypic stability is the maintenance of rank order
in individuals on different manifest behaviors through time
where the different behaviors are theoretically related and pre-
sumably share the same stable latent construct or process
(e.g., vocabulary size and grammatical correctness in lan-
guage). Our stability estimates included homotypic stabilities
in language and behavioral adjustment measured in the same
ways at different ages as well as heterotypic stabilities in dif-
ferent and age-appropriate assessments of constructs and pro-
cesses underlying both language and behavioral adjustment.
Consistent with one of the main principles of developmental
task theory (Sroufe, 1979), our results demonstrate moderate
to strong stabilities within the domains of language and be-
havioral adjustment as assessed by developmentally appro-
priate indexes across time. The longitudinal stabilities of lan-
guage and internalizing and externalizing behavior problems
support the notion that these constructs, broadly construed,
exhibit developmental consistency independent of measure-
ment variability across the study time points.

Our stability assessments also provide insight into individ-
ual variation and how it maintains in development. Stable char-
acteristics in ontogeny are informative as to the nature of those
characteristics per se as well as the individuals they describe.
Insofar as a characteristic is ontogenetically stable, we know
that individuals who do well or do more at one time are likely
to do well or do more later. Looked at another way, a major pre-
dictor of developmental status at a given age is competence at
an earlier age. In addition, consistent child ability or perfor-
mance likely affects the child’s environment and thereby his
or her own development. For example, adults adjust their lan-
guage to match the language of children: mothers fine-tune the
semantic and syntactic contents of their utterances to match
their children’s level of understanding (e.g., Bellinger, 1980;
McLaughlin, White, McDevitt, & Raskin, 1983).

As mentioned earlier, the linkages between internalizing
and externalizing behavior problems are complex. These be-
havior problem domains were concurrently and positively asso-
ciated with one another from the outset of this study and rather
consistently from early childhood to early adolescence. How-
ever, over and above stability in each across waves, as well as
their intercorrelation at each wave, internalizing and externa-
lizing behavior problems never uniquely influenced one an-
other.

Two studies with limitations and strengths

These two studies have a number of limitations but also dis-
play notable strengths. Our sample sizes were modest for the
complex analyses undertaken. Sample size may also have af-
fected our ability to detect nonzero paths; replication with
larger samples might reveal additional significant paths.
Our community samples were relatively advantaged and
high functioning. Although a wide range of SES was repre-
sented, the means for both SES and maternal education
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were elevated. Furthermore, child functioning was generally
above average. The samples were also ethnically homoge-
neous and normal with respect to language and internalizing
and externalizing behavior problems. All these considera-
tions define the population to which the developmental path-
ways we found can be generalized. It could be, for example,
that language affects internalizing behavior problems only in
the normal range of functioning and not for samples with
more severe clinical disorders.

To focus this analysis, we limited the scope of our studies
to only one major developmental task domain and two major
symptom domains. Other domains of developmental task
competence (like adaptive behavior and social competence)
have been implicated in the cascade literature as also linking
to these symptoms (Bornstein, Hahn, et al., 2010; Masten,
2005). Another limitation of the present study design is the
unequal and widely spaced longitudinal relations among
broad constructs that prevent firm conclusions about pre-
cisely when or how cross-domain links developed.

The operationalization and assessment of developmental
pathways in these studies are both stringent and conservative,
and the replication in two independent cohorts is rare. Study 2
extended Study 1 from two to three waves, added dependent
variables, and took into consideration more covariates. The
first assessment for this study took place in early childhood,
before children had begun school, which allowed a test of
the early onset of pathways. Children were evaluated across
particularly critical transitions in their development, namely,
their entry into formal schooling and into adolescence. How-
ever, due to concerns of model complexity, additional com-
mon cause third variables and interacting constructs, such
as academic achievement and social competence, were not in-
cluded. Likewise, examination of additional child characteris-
tics (e.g., temperament) might have made for a more defini-
tive study. The inclusion of these constructs in the future is
warranted and may extend our understanding of the cross-do-
main linkages uncovered in this set of studies.

The path analysis modeling approach we took made it pos-
sible to reduce the influence of key confounds and initial co-
variances between domains; it allowed us to control for spurious
effects related to covariance with child age and nonverbal in-
telligence, maternal intelligence, education, and parenting
knowledge, as well as family SES, important markers of gen-
eral psychosocial advantage; and it afforded tests of alternative
theoretical or antecedent—consequent models. Moreover,
shared source and method variance, potential biases due to sin-
gle reporters and single instruments, were avoided in our
multi-informant, multimethod designs. An additional advan-
tage of the path approach is revealed in comparison with the
zero-order relations. If we had suspended our analyses at the
point of correlations, we would have concluded that language
is concurrently (negatively) related to externalizing behavior
problems, not internalizing behavior problems, and even that
early externalizing behavior problems relate to later language.
The path analyses showed, however, that unique longitudinal
relations obtained from language to internalizing behavior
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problems only. The cascade approach was also able to dis-
criminate between alternative temporal models.

Implications for prevention, intervention, education, and
policy

According to epidemiological studies, rates of language im-
pairment or delay in the general population range from 3%
to 15%, depending on severity (Cummings, lannotti, &
Zahn-Waxler, 1989; Silva, 1987). In this set of studies, lan-
guage skills in early childhood emerged as a key domain in
children’s later development due to effects that spread to their
behavioral adjustment over time, suggesting that programs
aimed at improving child language may also promote their
psychological well-being. An early focus on language may
therefore yield a high return on investment in strategically
timed and targeted interventions designed to ameliorate or ob-
viate behavioral problems (Heckman, 2006; Masten et al.,
2006). By identifying the processes, timing, and conditions
of spreading effects, it is possible to learn when to do what
to interrupt negative spirals. Our research suggests that one
way to prevent problems in one domain (internalizing) is to in-
tervene earlier in another domain (language). One implication
of our results is, therefore, that promotion of language early in
development is warranted and not only to facilitate language
development per se. What gives rise to individual variation
in language? It is perhaps not surprising that positive parent-
ing in infancy enriches language in early childhood. Language
skills in the younger child have origins in relationships in
the family, and on this argument parent—child language
interaction is therefore a significant indirect factor in whole-
some child socioemotional development (e.g., Bornstein,
Haynes, & Painter, 1998; van 1Jzendoorn, Dijkstra, & Bus,
1995).

Our findings specifically suggest a number of implications
for different stakeholders in young children’s healthy devel-
opment. For parents, the promotion of early positive develop-
ment in terms of language may foster verbal development and
protect against the later emergence of internalizing behavior
problems. For practitioners, the positive focus on language
offers a valuable guideline for facilitating a child’s develop-
mental status. Furthermore, because behavior problems in
the early years are seldom transient (i.e., the stability of be-
havior problems is high), the identification of early formative
potent preventatives or countermeasures is vital to children’s
healthy psychological development.

Conclusions

Cross-domain effects appear to reflect processes with signif-
icance for understanding the etiology of mental health prob-
lems and for intervening to promote competence and prevent
or remediate symptoms (Masten et al., 2006; Rutter, Kim-Co-
hen, & Maughan, 2006). Here, we found that language skills
in early childhood have implications for positive behavioral
adjustment in terms of diminished internalizing behavior
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problems in future periods of development. Delineation of the
directions, timing, and processes involved in such develop-
mental paths has implications for developmental theory and
for programs of intervention. These studies extend the evi-
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Appendix A

Study 1 pairwise variance covariance matrix of variables in the final model

1 2 3 4 5 6

. Language, 4.5 years 1.00
. Internalizing
behavior problems,
4.5 years .08 1.00
3. Externalizing
behavior problems,
4.5 years -.30 .20 1.00
. Language, 7 years .50 .00 —-.22 1.00
. Internalizing
behavior problems,
7 years —.27 17 17 .01 1.00
6. Externalizing
behavior problems,
7 years —.26 17 .51 —.19 35 1.00

DO —

[

Note: All variables were scaled by constants so that variable variances are all ~1.

Appendix B

Study 2 pairwise variance covariance matrix of variables in the final model

1 2 3 4 5 6 7 8 9
1. Language, 4 years .93
2. Internalizing behavior problems, 4 years —.18 97
3. Externalizing behavior problems, 4 years -.30 .50 1.00
4. Language, 10 years .62 —.12 —.18 1.00
5. Internalizing behavior problems, 10 years —-.29 22 33 —-.19 1.00
6. Externalizing behavior problems, 10 years —.14 .05 44 -.19 51 1.01
7. Language, 14 years .58 —.10 —.20 .83 —-.29 -.27 1.00
8. Internalizing behavior problems, 14 years —.23 25 17 —.11 40 .19 —.10 97
9. Externalizing behavior problems, 14 years —.11 .14 27 -21 .34 .63 —.25 41 1.00

Note: All variables were scaled by constants so that variable variances are all ~1.
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