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Abstract
The purpose of the study was to a) examine school readiness (SR) outcomes in preschoolers with externalizing behavior
problems (EBPs) and language impairment (LI) after receiving an intensive multidisciplinary SR intervention and b) examine
changes in language as predictors of improvements in SR treatment outcomes via an open trial design. Preschoolers (n = 91) with
elevated levels of EBPs and comorbid LI (Mage=4.77, SD= .56, 76% male, 82% Hispanic/Latino) participated in an 8-week
Summer Treatment Program for Pre-Kindergarteners and received speech therapy for 30 min/4 days a week. SR outcomes
included language, behavioral, academic, social, and self-regulation measures. Paired sample T-tests revealed significant im-
provements across SR outcomes. Regression analyses demonstrated that changes in language were associated with changes in
academic and executive functioning. Findings indicated that children with comorbid EBPs and LI made significant improve-
ments across SR domains through a multidisciplinary SR intervention. Implications for early intervention for children with EBPs
and LI, are discussed.
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Externalizing behavior problems (EBPs; e.g., difficulties with
hyperactivity, impulsivity, and aggression) are amongst the
most prevalent mental health problems in preschoolers
(Carbonneau et al. 2016; Egger and Angold 2006) and are
associated with significant challenges for children’s school
readiness (SR) and their transition to kindergarten (Denham
2006; McClelland et al. 2006; Webster-Stratton et al. 2008).
Children with EBPs, specifically those with Attention-Deficit
Hyperactivity Disorder (ADHD), are approximately five
times more likely to have language delays than their typically
developing peers (Weiss et al. 2003), with up to 90% of chil-
dren in clinically referred samples of children with language
impairment (LI) having co-occurring ADHD (Mueller and
Tomblin 2012). While early intervention efforts have histori-
cally targeted these problems separately, it is clear that the
scope of these problems requires a multidisciplinary approach.

EBPs and School Readiness

SR is comprised of a host of domains (e.g., language, behav-
ior, academics, social-emotional, and self-regulation) that to-
gether qualify whether or not children are “ready” for their
transition into the elementary school years (Kagan et al.
1995; Bierman et al. 2008). Preschoolers with EBP’s are par-
ticularly at-risk for impairment across these SR domains.
EBPs present in the preschool years predict later school prob-
lems (Angold and Egger 2007), including behavioral difficul-
ties (Campbell and Ewing 1990) and academic underachieve-
ment (Massetti et al. 2008). Importantly, SR domains interact
and influence one another, which may lead to either positive
or negative long-term outcomes. For instance, children who
face challenges in learning early literacy and numeracy skills
are more likely to be retained in later school years (Justice
et al. 2008; Lonigan et al. 2000). Additionally, poor social
competence in preschool has been linked to later social diffi-
culties (e.g., deficits in recognizing social cues, peer rejection)
at school entry (Denham et al. 2003; Keane and Calkins 2004;
Zentall et al. 2001), and later difficulties with academic per-
formance (Eisenberg et al. 2005; McClelland et al. 2000).
Moreover, children’s self-regulation skills in kindergarten
are predictive of later school success, specifically academic
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and social functioning (Duncan et al. 2007; Graziano et al.
2007). Poor academic and social functioning has also been
implicated in children with language delays in early school
years (Hair et al. 2006). As such, targeting SR in early inter-
vention efforts for children with EBPs may relieve long-term
negative outcomes associated with these difficulties.

Language Impairment and School Readiness

Language Impairment (LI), as defined by the Individuals with
Disabilities and Education Act (IDEA 2004), is a communi-
cation disorder that impedes communication, inclusive of ex-
pressive and receptive language, that may lead to performance
and/or functional deficits in a student’s learning environment.
Children with LI tend to exhibit functional deficits across
school readiness domains. In terms of social functioning, for
example, children with LI experience social deficits including
limited interactions with peers and less exposure to positive
social experiences and feedback from peers (Hart et al. 2004;
Vallance et al. 1998). Further, children with language deficits
tend to perform poorly on executive functioning (EF) tasks
(Im-Bolter and Pascual 2006; Henry et al. 2012) and con-
versely children with higher language skills are expected to
perform better across these tasks. Children who exhibit early
language difficulties generally perform significantly lower
across measures of school readiness in preschool (Justice
et al. 2009). It remains unclear, however, how language skills
predict differences in intervention response across distinct SR
domains. Longitudinal studies conducted examining long-
term outcomes of children with LI have concluded that chil-
dren whose LI was resolved by 5.5 years of age had good
behavioral and social outcomes (Snowling et al. 2006).
However, children whose language difficulties persisted
through their school years experienced increased risk of chal-
lenges with attention, behavioral, and social functioning
(Snowling et al. 2006; Conti-Ramsden and Botting 2004).
There is also evidence demonstrating that without interven-
tion, LI experienced by young children, not only persists into
the early and late school years, but also has long term negative
effects on academic functioning in subjects such as reading
(Skibbe et al. 2008). Given the long-term effects that early
language skills have on SR outcomes, it is important to under-
stand how early intervention targeting language skills may
impact intervention response across SR domains.

EBPs and LI

Not surprisingly, there exists a prevalent comorbidity between
EBPs and LI (Tirosh and Cohen 1998). Research on the rela-
tionship between behavior problems and LI has generally
found high rates of EBPs in children with LI (Sanger et al.
2004). Early literature has suggested a higher likelihood of
comorbidity between LI and Attention-deficit/hyperactivity

disorder (ADHD) versus LI and speech disorders (Cantwell
and Baker 1991) with more recent work confirming high rates
of coexisting ADHD and LI (Mueller and Tomblin 2012;
Redmond et al. 2015; Tomblin and Mueller 2012). Previous
research also suggests that LI and comorbid attention prob-
lems lead to more receptive, expressive, and pragmatic lan-
guage problems (Humphries et al. 1994), with some research
demonstrating that preschoolers with comorbid ADHD and
expressive LI experience more severe receptive LI when com-
pared to children with ADHD and normal language and chil-
dren with another psychiatric disorder and LI (Beitchman
et al. 1987). Further, children with comorbid ADHD and LI
are more likely to present with severe attention problems, as
well as, deficits in social cognitive processing (Cohen et al.
1998). Previous work has also linked language deficits and
EBPs, specifically ADHD, to academic functioning such that
children with ADHD who also present with language prob-
lems have poorer academic competence (Sciberras et al.
2014). Overall, there appears to be a reciprocal relationship
between EBPs and LI that should be considered in early SR
intervention efforts.

Early Intervention to Promote School Readiness for
Children with EBPs and LIs

There are a number of interventions that target the domains of
SR in young children with EBPs. Behavioral interventions
have a long history effective in reducing children’s EBPs
and increasing behavioral, social-emotional, and academic
skills (Evans et al. 2018; Comer et al. 2013). A number of
social-emotional interventions [e.g., Preschool PATHS
(Kusche and Greenberg 1994); The Incredible Years
(Webster-Stratton, 2000)] have also been shown to improve
parent-child interactions, promote social-emotional function-
ing, and reduce behavior problems (Webster-Stratton et al.,
2010; Domitrovich et al. 2007). More recently developed ear-
ly interventions (i.e., Summer Treatment Program for Pre-
Kindergarteners (STP-PreK; Graziano and Hart 2016), have
been found to improve a number of SR outcomes, including
behavioral, academic, and self regulatory skills in young chil-
dren with EBPs prior to the transition to kindergarten. Fewer
interventions target multiple areas of SR in children with LI,
such that children with LI typically receive language or
learning-based interventions (Bowyer-Crane et al. 2011;
Law et al. 2004). Importantly, when EBPs and LI co-occur,
early intervention efforts typically address deficits in SR skills
in isolation from one another. For example, a child with EBPs
and LI may receive services from a psychologist or mental
health professional to target domains of behavioral impair-
ment, with some interventions also focused on academic
achievement and social-emotional functioning, and then go
to a separate clinic to receive services to target the domains
of speech and language impairment. In sum, while some SR
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skills are being addressed in current interventions for young
children with EBPs and LI independently, integrative ap-
proaches to early intervention addressing multiple SR deficits
associated with EBPs and LI have not been reported in the
literature. To our knowledge, this will be the first study to
examine SR outcomes in children with EBPs and LI in the
context of a multidisciplinary evidence-based intervention
program. A multidisciplinary team approach ensures that
comprehensive efforts are being made during such a sensitive
transitional period. Due to the overlapping impairments asso-
ciated with EBPs and LI across SR domains, it is important to
understand how treating co-occurring symptoms may impact
SR skills, and may also allow for better understanding of
treatment response in this sample of children.

The Current Study

In summary, deficits across domains of SR have been identi-
fied for children with EBPs and LI. Considerably less work
has examined SR outcomes for children with EBP’s and co-
morbid LI despite evidence suggesting impairment in SR
across these co-occurring disorders in young children. More
integrative early intervention approaches may help to improve
functioning across SR domains for young children with EBPs
and LI, and are necessary to better understand the role of
language on SR outcomes for these children.

Therefore, the current study aimed to a) evaluate the prom-
ise of a multidisciplinary intensive early intervention approach
on SR outcomes in preschoolers with EBPs and LI via an open
trial design and b) examine improvements in language as pre-
dictors of improvement in SR intervention outcomes. We ex-
pected that children with comorbid EBPs and LI would im-
prove across all SR domains. We also hypothesized that more
improvement, or change, in language skills would predict
more change across SR domains, hypothesizing that change
in language could be an indicator of improvements in other
intervention outcomes.

Method

Participants and Recruitment

The study was conducted in a large urban university in the
Southeast region of the U.S. with a large Hispanic/Latino
population. Children and their caregivers were recruited from
a variety of different settings including local preschools, re-
ferrals from mental health agencies via brochures, radio and
newspaper ads, open houses, and parent workshops. The pri-
mary caregiver provided written consent prior to the start of
the initial screening assessment. To qualify for the study, par-
ticipants were required to: (a) have an EBP composite t-score
of 60 or above on the Behavior Assessment System for

Children, Second Edition (BASC-2; Reynolds and
Kamphaus 2004) as reported by their parent or preschool
teacher (M = 62.59, SD=11.51 & M = 62.30, SD=10.05);
(b) be enrolled in preschool during the previous year; (c) have
an IQ of 70 or higher (M=84.11, SD=10.76) based on the
Wechsler Preschool and Primary Scale of Intelligence–
Fourth edition (WPPSI-IV; Wechsler 2012); (d) have no con-
firmed history of Autism SpectrumDisorder based on parental
report; and (e) be able to attend the daily 8-week summer
program (STP PreK; Graziano and Hart 2016) prior to the start
of kindergarten. Upon behavioral eligibility completion, chil-
dren who were currently receiving speech and language ser-
vices, or for whom there was a concern with speech and lan-
guage development, were administered the Preschool
Language Scale-5 (PLS-5; Zimmerman et al. 2011) to assess
current language functioning. Standard scores below 85 on the
PLS-5were considered at-risk for LI and qualified children for
services based on best practice recommendations from the
Preschool Language Scale-5 and American Speech-
Language-Hearing Association (Zimmerman et al. 2011;
ASHA 2018).

The final participating sample consisted of 91 preschool
children (Mage=4.77 years, SD = .55, 76% male) of predom-
inantly Hispanic/Latino background (82%), with at-risk or
clinically elevated levels of EBPs and LI. See Table 1 for
sample demographics. Questionnaires were offered in the par-
ents’ preferred language across all study assessments. All chil-
dren were required to be fluent in English as administration of
standardized IQ and academic measures could only be con-
ducted in English.

Measures of School Readiness

Language To assess language skills, children were adminis-
tered the Preschool Language Scale-5 (PLS-5; Zimmerman
et al. 2011). This measure was designed for use with children
from birth through 7 years of age. The measure is commonly
used to assess young children’s receptive and expressive lan-
guage abilities using two standardized subscales, Auditory
Comprehension and Expressive Communication. The PLS-5
is a well-established measure, demonstrating high reliability
and validity (Zimmerman et al. 2011). The Total Language
standard score was used for the current study.

Behavioral Functioning To assess children’s externalizing
behavior problems, parents completed the Behavior
Assessment System for Children-Second Edition (BASC-
2; Reynolds and Kamphaus 2004). This measure is com-
monly used to assess behavioral and emotional domains of
functioning. The BASC-2 consists of 134 items, rated on a
4-point scale that measures the frequency in which behav-
iors occur, ranging from “never” to “almost always”. The
BASC-2 is a well-established measure, consisting of high

508 J Psychopathol Behav Assess  (2021) 43:506–517



internal consistency, reliability and validity (Doyle et al.
1997; Reynolds and Kamphaus 1992). The gender and age
normed broad externalizing composite t-scores (α =
.89–.91) which is composed of items across hyperactivity,
attention problems, and aggression subscales were exam-
ined in this study. To assess children’s behavioral impair-
ment, parents completed the Impairment Rating Scale
(IRS; Fabiano et al. 2006). The IRS measures severity of
behavior problems across multiple domains including aca-
demic, classroom, self-esteem, peer, teacher, and overall
functioning. The IRS consists of 8 items rated on a 7-
point scale that ranges from 0 (no impairment) to 6 (ex-
treme impairment). The IRS demonstrates high internal
consistency and convergent validity with other assess-
ments of impairment (Fabiano et al. 2006). The item
assessing overall functioning was used to examine behav-
ioral impairment across settings.

Academic Functioning Children were administered the
Bracken School Readiness Assessment (BSRA; Bracken
2002) to assesses receptive knowledge of colors, letters, num-
bers/counting, size/comparison, and shapes. The BSRA has
beenwell validated as a strong predictor of children’s academ-
ic outcomes (Bracken 2002; Panter and Bracken 2009). For
the purposes of this study, the overall school readiness stan-
dard score was used. Children were also administered the
Woodcock–Johnson Test of Achievement, 3rd Edition (WJ-
III ACH, Woodcock et al. 2001), a norm-referenced assess-
ment of academic achievement with strong psychometric
properties (Cizek 2003; Sandoval and Morrison 2003). The
six subtests administered included letter-word identification,
applied problems, calculation, passage comprehension, spell-
ing, and writing samples. The current study examined the
overall achievement composite of the six subscales described
above.

Social Functioning Parents rated children’s social functioning
on the social skills subscale of the BASC-2 (Reynolds and
Kamphaus 2004). The social skills scale of the BASC-2 in-
cludes questions such as “begins conversations appropriately”
and “offers help to other children.” This subscale has good
convergent validity with other social functioning measures
such as the Social Skills Rating System (SSRS; Flanagan
et al. 1996). The gender and age normed social skills t-
scores (α = .77–.88) were examined in this study.

Emotion Regulation To assess children’s emotional function-
ing, parents completed the Emotion Regulation Checklist
(ERC; Shields and Cicchetti 1997). The ERC is a 24-item
measure that is comprised of two scales (Emotion
Regulation and Negativity/Lability). The Emotion
Regulation scale measures processes that play a role in regu-
lation, and Negativity/Lability measures lability of mood and
negative affect. The ERC measures parents’ perception of
their child’s emotional functioning on a scale of 1 to 4 (never,
sometimes, often, always). Previous work has demonstrated
high internal consistency for the Negativity/Lability scale =
.96 and for the Emotion Regulation scale = .83, as well as a
significant negative correlation between the two subscales
(r=−.50, p < .001; Shields and Cicchetti 1997). The Emotion
Regulation scale (α’s = .65-.68) was used for the purpose of
this study.

Executive Functioning Children were administered the Head-
Toes-Knees-Shoulders task (HTKS; Ponitz et al. 2008). The
HTKS is a widely-used task used with preschoolers to assess
executive functioning. In this task children are given two
paired behavioral rules in two parts (e.g., “touch your head”
and “touch your toes” in the first part and “touch your knees”
and “touch your shoulders” in the second part) in which they
demonstrate where each body part is located on their body.

Table 1 Demographics for Sample

Characteristic Percentage in sample n

Child race/ethnicity

Non-Hispanic/Latino White 14 13

African American 3 3

Hispanic/Latino 82 75

Parent race/ethnicity

Non-Hispanic/Latino White 10 7

African American 4 3

Hispanic/Latino 85 62

Other 1 1

Parent primary language

English 63 46

Spanish 18 13

Did not report 19 19

Family marital status

Intact two parent household 51 37

Living with a partner 11 8

Single-parent
household-divorced/separated

22 16

Single-parent household-never married 16 12

Maternal education

Some high school 3 2

High school graduate 7 5

Some college or associates degree 36 26

Bachelor’s degree 27 20

Graduate degree 27 20

Reporter of questionnaires

Mothers 81 73

Fathers 19 17

Other 1 1
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Next, children are instructed to switch and respond in opposite
ways (e.g., “Touch your toes,” requires a correct response for
touching their head) that eventually require them to combine
both sets of rules (head and toes versus knees and shoulders)
for four different response options. Children score two points
for a correct response, zero points for an incorrect response,
and one point for self-corrected responses. Scores ranged from
0 to 40, with higher scores being indicative of better EF.

Procedures

This study was approved by the university’s institutional re-
view board (IRB). An open trial design was used to determine
the promise of the intervention on improving SR outcomes in
preschoolers with EBPs and LI. All families took part in a pre-
treatment assessment, conducted prior to start of intervention,
in which parents were asked to fill out questionnaires about
their child’s SR, as well as, complete a background and diag-
nostic interview with trained clinicians. Children were admin-
istered intellectual (WPPSI-IV), academic achievement (WJ-
III), school readiness (BSRA), and executive functioning
(HTKS) assessments. If parents reported concernswith speech
and language, children were referred to the program’s bilin-
gual speech-language pathologist (SLP) team for a language
screener, also conducted prior to the start of intervention. The
screener involved determining if the child had a receptive and/
or expressive language delay through administration of the
PLS-5. All participants were dominant English speakers based
on language testing. Families also participated in a post-
treatment assessment following the completion of the summer
intervention, which included parent questionnaires of SR
skills and assessments of child academic achievement, school
readiness, language skills, and executive functioning. All
post-treatment assessments were completed within two weeks
of intervention completion.

All participants were enrolled in the STP-PreK, a compre-
hensive school readiness program for preschool children with
EBPs that prepares both participating children and their fam-
ilies for the transition to kindergarten (STP-PreK; Graziano
and Hart 2016). Every classroom wascomprised of 14–16
children with a lead certified teacher, lead behavioral counsel-
or, four supporting paraprofessional counselors, and a speech/
language trainee, yielding a staff to student ratio of about 1:2.
All staff underwent a comprehensive 10-day training involv-
ing behavior modification for child behavior problems with
mastery required (80%) on a procedural test of the STP-PreK
manual and were supervised by two licensed psychologists
and an American Speech–Language–Hearing Association
(ASHA) certified speech- language pathologist (SLP).
Children participated in academic, recreational, social-
emotional and self-regulation activities. The program incorpo-
rates a behavior modification system adapted from the
evidence-based system used in the Children’s Summer

Treatment Program Academic Learning Centers (Pelham Jr
and Fabiano 2008). Parents received daily written feedback
about children’s behavior and academic progress in the form
of a daily report card (DRC) and were instructed on how to
provide home-based rewards. Parents were also required to
attend a School Readiness Parenting Program (SRPP;
Graziano et al. 2018) that was conducted weekly lasting be-
tween 1.5 and 2 hours. A detailed description of the academic,
behavioral, social-emotional, self-regulation, and parenting
components, as well as the feasibility and initial efficacy of
this program, in improving school readiness outcomes on
those domains is reported elsewhere (Graziano et al. 2014;
Graziano and Hart 2016; Graziano et al. 2018).

Speech and language services were provided by SLP grad-
ua t e s t uden t s unde r t he d i r e c t supe rv i s i on o f
anASHA certified SLP within the context of STP-PreK.
Children received speech-language services four times a week
for 30-minute sessions employing a combined push-in and
pull-out model (ASHA 2018), in addition to attendance in
STP-PreK the remainder of the day. Pull-out sessions
consisted of traditional individual therapy sessions that pro-
vided the child with structured opportunities to meet their
language goals, which varied based on their language
abilities. Push-in sessions allowed for generalization of
skills within the child’s natural environment in the
classroom, which provided little disruption to the child’s
class routine and facilitated communication with same-
aged peers. As a result of the push-in sessions, in-
creased opportunities for appropriate language modeling
of goals were provided for peer-to-peer verbal ex-
changes and peer to counselor verbalizations. Parents
received weekly feedback on language goals and the
percentage of goals met per week during program dis-
missal time. The SLP reviewed the evaluation results
and plans of care with parents during the first weekly
feedback session. Subsequent weeks consisted of
reviewing progress notes regarding child goals. Weekly
thematic bulletins were provided to parents of all chil-
dren in the intervention program including children re-
ceiving language services to enhance language enrich-
ment opportunities between caregivers and children.
Further, the SLP team received weekly clinical supervi-
sion alongside the behavioral and academic team to dis-
cuss common goals in an integrative manner. As previ-
ously mentioned, intensive training provided to all staff
also involved the SLP team training behavioral coun-
selors on how to actively promote speech/language de-
velopment through counselor interactions.

With respect to attendance in intervention, children in this
subset of the total sample attended an average of 90% of
program days (SD = 5.13). Parents of children in this
subset also attended an average of 90% of weekly parent
training (SD = 1.01).
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Data Analytic Plan

All analyses were conducted using the Statistical Package for
Social Sciences, version 20 (SPSS 20). There was less than
6% of missing data for any study variables at pre-treatment
and post-treatment. The primary reason for missing data in-
cluded missing items on rating scales. According to Little’s
Missing Completely at Random test, the data were missing
completely at random (χ2 = 20.94, p > .05). Preliminary data
analyses were conducted to examine any associations between
demographic variables and any outcome variables used in the
current study. Utilizing an open trial design, paired sample T-
tests were conducted to analyze mean differences pre- to post-
treatment on SR outcomes (i.e., language, behavioral, aca-
demic, social, and self-regulatory functioning). Cohen’s d ef-
fect size estimates ([pre-treatment−post-treatment assess-
ment]/ pooled SD) were provided for all analyses. Multiple
linear regressions were then employed to investigate the ex-
tent to which change in language outcomes predict improve-
ments in the dependent variables of interest (i.e., behavior,
academic, social, and self-regulation outcomes) after control-
ling for baseline language and SR skills. Covariates in the
model included age, gender, full scale IQ, and pre-treatment
language and SR skills.

Results

Preliminary Analyses

Analyses of demographic variables revealed significant asso-
ciations (see Tables 3 and 4) between demographic variables
(i.e., child age, sex, and IQ) and parent reported social skills,
BSRA scores, WJ-III achievement scores, and HTKS scores.
Thus, demographic variables were only entered as covariates
in subsequent analyses for these variables, but not for parent-
reported impairment of EBP’s and ER.

Promise of Intervention on School Readiness
Outcomes

As seen in Table 2, paired sample T-tests revealed that chil-
dren significantly improved across all school readiness out-
comes with small to large effect sizes. With respect to lan-
guage skills, children significantly improved, (t (90) =16.25,
p < .001, d=1.1), from pre to post. For behavioral outcomes,
there were significant reductions in EBP’s, (t (84) =10.21, p <
.001, d=1.29), and behavioral impairment on the IRS, (t (86)
=7.29, p < .001, d=0.98), from pre to post. Academic skills
across both the BSRA-3, (t (90) =−2.35, p = .03, d= 0.14), and
WJ-IV significantly increased, (t (90) =−4.25, p < .001, d=
0.32), from pre to post. There were statistically significant
improvements in social skills (t (84) =−6.67, p < .001, d=

0.69), from pre to post. In regard to self-regulation, ER (t
(87) =−5.49, p < .001, d= 0.64), as well as EF, (t (88)
=−8.34, p < .001, d=1.04), significantly improved from pre
to post.

Impact of Language Improvements on Improvements
in School Readiness Outcomes

Separate regression analyses were conducted to determine the
effect of change in language symptoms on SR measures (i.e.,
EBPs, academic functioning based on the BSRA and WJ-III
ACH overall achievement, social skills, ER, and EF).
Covariates including full scale IQ, gender, and age were en-
tered on the first step, and post-treatment scores across SR
outcomes were entered on the second step to examine the
unique effect of change in language after accounting for base-
line levels of language and each respective SR skill.

As seen in Table 3, improvements in language significantly
predicted improvements in overall academic achievement (β
= .25, p < .05), after accounting for full scale IQ, gender, and
baseline language and academic skills, suggesting that chil-
dren with improvements in language skills tended to have
more intervention gains in their academic achievement.
However, improvements in language were not related to im-
provements in EBPs (β = .02, p = .87), overall behavioral
impairment (β = .001, p = .98) or academic skills via the
BSRA (β = −2.28, p = .13). As seen in Table 4, improvements
in language significantly predicted improvements in executive
functioning (β = .32, p < .05), after accounting for full scale
IQ, age, and baseline language and EF skills, suggesting that
children’s improvements in language skills was associated
with improvements in their EF skills. There was no significant
effect on improvements in ER (β = .004, p > .05) or social
skills (β = .22, p > .05).

Discussion

The purpose of the current study was to evaluate the promise
of a multidisciplinary intensive early intervention approach on
SR outcomes in preschoolers with EBPs and LI.

Consistent with our hypothesis, findings revealed improve-
ments with small to large effect sizes across language, behav-
ioral, academic, social, and self-regulatory school readiness
outcomes. The findings of this study are consistent with pre-
vious studies of the STP-PreK program (i.e., Graziano et al.
2014; Graziano and Hart 2016; Graziano et al. 2018) reporting
improvements across multiple domains of SR in children with
EBPs as reported by parents and observational/standardized
assessments. Unique to the current study is the inclusion of
language measures, indicating that children’s language skills
significantly improved over the course of intervention.
Providing speech and language supports within the context
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of a school readiness intervention program and integrating
disciplines to address co-occurring deficits appears to be a
promising direction for early intervention efforts. It is partic-
ularly encouraging to see similar patterns of improvement in
children’s behavioral, social-emotional, self-regulatory, and
academic skills, as we do for children with EBPs without LI.
This is particularly important, especially when considering
multiple impairments associated with children who present
with both EBPs and LI. Additionally, there is literature pro-
posing that the development of LI is due to processing deficits
associated with EF (Leonard et al. 2007). Therefore, given the
significant improvements seen in EF skills, specifically
targeting EF skills in the context of a multidisciplinary inter-
vention for children with EBPs and LI, both of which may
exhibit EF deficits, appears to be a promising intervention
component for these children. Overall, these findings high-
light the efficacy of a SR intervention approach for early in-
tervention in young children with EBPs and LI.

Concurrent with our second hypothesis, improvements in
language were predictive of improvements in academic
achievement and EF. These results suggest that pre- to post-
intervention change in the aforementioned domains may be
influenced by pre- to post- intervention improvements in lan-
guage. This finding highlights the importance of targeting
language skills in intervention for children with comorbid
EBPs and LI, especially given its impact on change in

academic achievement and EF. However, improvements in
language were not predictive of improvements in behavior,
BSRA, social skills, and ER. We hypothesize that changes
in language were not predictive of changes in behavioral func-
tioning because of the potential bidirectional nature between
behavior and language (Hartas 2012), such that, improve-
ments in behavior may be the driving force in predicting im-
provements in language and not the other way around. We
also hypothesize that improvements in language were not pre-
dictive of improvements on the BSRA because the majority of
children in this sample were within the average range on the
BSRA prior to intervention. Therefore, there was limited room
for growth in academics via the BSRA compared to other
subdomains of SR. Similarly, improvements in language were
not predictive of improvements in ER, possibly due to par-
ents’ limited endorsement of emotion dysregulation.

Of clinical relevance, improvements in EF due to improve-
ments in language may be due to associations between be-
longing to a culturally diverse background (e.g., Hispanic/
Latino), which may allow for dual language exposure, with
some research supporting that dual language exposure results
in stronger development of EF skills (Adesope et al. 2010;
Morales et al. 2013; Lonigan et al. 2016; Garcia et al. 2018).
There is also considerable work suggesting that EF is more
closely associated with LI than with ADHD (Cohen et al.
2000) and that working memory (an element of EF) is

Table 2 School Readiness Outcomes

Pre-treatment Post-treatment Pre-treatment Post-treatment

M SD M SD n 95% CI for Mean Difference t df d

Language

PLS-5 Auditory Comprehension (O) 83.24 10.99 96.6 12.79 91 80.99,85.46 94.01,99.18 −15.85*** 90 1.12

PLS-5 Expressive Language (O) 76.03 10.23 87.68 13.22 91 73.88,78.14 85.02,90.31 −13.14*** 90 0.99

PLS-5 Total Language (O) 78.62 10.41 91.58 13.1 91 76.57,80.80 88.98,94.40 −16.24*** 90 1.10

Behavior

BASC-2 EBP (P) 62.51 11.78 48.69 9.49 85 59.95,65.26 46.78,50.72 10.21*** 84 1.29

IRS Overall Functioning 4.36 1.17 2.95 1.67 87 4.06,4.56 2.60,3.31 7.29*** 86 0.98

Academics

Bracken SRC Total (O) 94.89 13.53 96.78 14.18 91 92.07,97.71 93.82,99.73 −2.35* 90 0.14

WJ-III Overall Achievement (O) 93.82 12.99 97.95 12.89 91 92.24,97.25 95.59,100.87 −4.25*** 90 0.32

Social

BASC-2 SS (P) 47.18 10.18 54.33 10.62 85 42.98,49.15 52.01,56.40 −6.67*** 84 0.69

Self-Regulation

HTKS Total Score (O) 5.58 7.57 18.55 15.94 89 4.01,7.35 15.33,21.85 −8.34*** 88 1.04

ERC Emotion Regulation Total (P) 3.18 0.41 3.44 0.4 88 3.11,3.27 3.35,3.52 −5.49*** 87 0.64

Note. ***p < .001, * p < 05 WJ = Woodcock Johnson Test of Achievement, 3rd Edition, BASC = Behavior Assessment System for Children, 2nd
Edition, IRS = Impairment Rating Scale, PLS-5 = Preschool Language Scale, 5th Edition, HTKS= Head-Toes-Knees-Shoulders Task, ERC = Emotion
Regulation Checklist, EBP= Externalizing Behavior Problems, SRC= School Readiness Composite, SS = Social Skills, O = observed or clinician
administered measure, P = parent report measure
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language based (Denckla 1996). Therefore, associations be-
tween language and EF are consistent with previous literature.

Limitations and Future Directions

There are limitations to the current study that should be noted.
An important limitation to consider is the lack of a control
group. Therefore, threats to validity, such as regression to
the mean, may be influencing our findings. Inclusion of
change scores, however, may improve reliability of our find-
ings. Future studies should examine the effects of a
randomized-controlled trial (RCT), to support our current
findings end enhance the efficacy of our multidisciplinary
SR intervention program. For example, it would be crucial
to establish whether providing the STP-PreK alone, without
speech services, would yield similar benefits to children with
comorbid EBPs and LI compared to the combined STP-PreK
and speech therapy approach.

An additional limitation to consider is the homogeneity of
the sample used in the current study. Although the sample size

was large (n=91), the majority of participants were male
(76%), and identified as Hispanic/Latino (82%), therefore lim-
iting the generalizability of our conclusions to more heteroge-
neous groups. However, it has been demonstrated that males
are at higher risk for EBP’s (Biederman et al. 2002) and LIs
(Shriberg et al. 1999); therefore our sample is representative of
samples in clinical practice. This limitationmay also serve as a
strength, as Hispanic/Latino children represent the fastest
growing group in the U.S. and are the most understudied
ethnic minority group in mental health research (La Greca
et al. 2009).

With regard to future directions, it would be of interest to
replicate these findings within other populations with comor-
bid language and speech deficits. For instance, children with
social communication deficits such as ASD also present with
high levels of language impairment (Loucas et al. 2008),
which may also be contributing to overall impairment across
SR domains. Given the high rates of comorbidity of EBPs and
LI with learning disorders (Grizzle and Simms 2009; Mayes
et al. 2000), it would also be of interest to examine the efficacy

Table 3 Model for Improvements
in Language Predicting
Improvements in Behavioral and
Academic Outcomes

b p t Model R2 ΔR2 ΔF (p)

Behavior: Post EBP (BASC-2)

Step 1. Full Scale IQ (WPPSI-IV) 0.02 0.87 0.17 0.11 0.11 3.27*(.03)

Baseline EBP (BASC-2) 0.26 0.003 3.05 – – –

Baseline Total Language (PLS-5) −0.03 0.8 3.05 – – –

Step 2. Post Total Language (PLS-5) −0.21 0.14 −1.48 0.13 0.02 2.18(.14)

Behavior: Post Overall Impairment (IRS)

Step 1. Full Scale IQ (WPPSI-IV) 0.001 0.98 −0.02 0.06 0.06 1.73(.17)

Baseline Overall Impairment (IRS) 0.34 0.03 2.25 – – –

Baseline Total Language (PLS-5) −0.005 0.83 −0.22 – – –

Step 2. Post Total Language (PLS-5) −0.03 0.24 −1.17 0.07 0.02 1.37(.24)

Academics: Post Bracken SRC (BSRA)

Step 1. Child age −2.28 0.13 −1.54 0.75 0.75 65.30***(.001)

Full Scale IQ (WPPSI-IV) 0.11 0.26 1.13 – – –

Baseline Bracken SRC (BSRA) 0.74 0.001 10.1 – – –

Baseline Total Language (PLS-5) 0.2 0.03 2.15 – – –

Step 2. Post Total Language (PLS-5) 0.12 0.27 1.11 0.76 0.004 1.24(.27)

Academics: Post Overall Achievement (WJ-III)

Step 1. Child age −5.15 0.001 −1.33 0.65 0.65 31.16***(.001)

Child sex −3.93 0.05 −2.11 – – –

Full Scale IQ (WPPSI-IV) −0.13 0.19 −1.33 – – –

Baseline Overall Achievement (WJ-III) 0.65 0.001 8.62 – – –

Baseline Total Language (PLS-5) 0.2 0.05 1.97 – – –

Step 2. Post Total Language (PLS-5) 0.25 0.03 2.2 0.67 0.02 4.84*(.03)

Note. ***p < .001, * p < .05. WJ-III = Woodcock Johnson Test of Achievement, 3rd Edition, BASC = Behavior
Assessment System for Children, 2nd Edition, IRS = Impairment Rating Scale, PLS = Preschool Language Scale,
HTKS=Head-Toes-Knees-Shoulders Task, ERC = Emotion Regulation Checklist, EBP= Externalizing Behavior
Problems, SRC= School Readiness Composite, IQ = Intelligence Quotient, WPPSI-IV =Wechsler Preschool and
Primary Scale of Intelligence, Fourth Edition
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of our SR intervention approach with young children who also
have learning difficulties.

With regard to clinical implications of the current study,
results highlight the promise of providing integrated speech
services into a school readiness intervention for children with
EBP’s and comorbid LI. Although behavioral interventions
are effective in improving SR outcomes for children with
EBPs, it is likely that a portion of children with comorbid
conditions experience varying treatment response (Law et al.
2004) and therefore may benefit from multidisciplinary inter-
vention approaches. Incorporating multidisciplinary team ap-
proaches with children who exhibit comorbid symptomatolo-
gy ensures that comprehensive efforts are being made during a
sensitive transitional period, when early intervention is key.

Future studies should examine treatment factors, specifical-
ly between language and academic functioning that may con-
tribute to improving outcomes for children with comorbid LI.
The results of the current study emphasize the potential utility
of a multidisciplinary early intervention program, which may
address common barriers to accessing high-quality services
and may result in long-term cost-savings. For example, for
families of children with EBP and LI, it is common for parents
to have to see multiple treatment providers to meet behavioral,
academic, and language needs of their child. Typically, there
is not a one-stop shop. Although children may receive some
services in school, often time parents have to coordinate ap-
pointments across service providers, which involves a

tremendous amount of time, money, and effort. However,
taking a more comprehensive care approach may reduce prac-
tical barriers that many families encounter in this process.
Thus, future studies should evaluate the cost effectiveness of
this early intervention program, especially given previous re-
search indicating that language deficits resolved by 5.5 years
lead to better long-term benefits (Snowling et al. 2006).
Finally, our findings capitalize on the utility of providing ser-
vices during the summer, when we have a unique opportunity
to impact children’s SR skills, and when they might not oth-
erwise not be receiving supports in school or other childcare
environments.

In summary, results of the current study support the prom-
ise of incorporating speech services in an early intervention
program that targets SR domains (i.e., language, behavior,
academics, social, and self-regulation) for preschoolers with
EBPs and LI. Importantly, results suggest the viable impact
that improvements in language skills may have across
SR intervention outcomes. While the current study pro-
vides initial insight into the role of language as a pre-
dictor of SR outcomes for children with EBPs and LI,
more work is needed in further understanding the mech-
anisms by which language functioning impacts domains
of SR.
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