
The Longitudinal Effects of Early Language Intervention on Children’s
Problem Behaviors

Philip R. Curtis
Northwestern University, Evanston

Ann P. Kaiser
Vanderbilt University

Ryne Estabrook
Northwestern University, Chicago

Megan Y. Roberts
Northwestern University, Evanston

Researchers examined whether a parent-implemented language intervention improved problem behaviors
1 year after intervention. Ninety-seven children with language delays (mean age at 12-month follow-
up = 48.22 months) were randomized to receive Enhanced Milieu Teaching (EMT) language intervention or
business as usual treatment. Twelve months after the intervention ended, children in the EMT intervention
condition displayed lower rates of parent-reported externalizing, internalizing, and total problem behaviors.
A mediation analysis revealed that the relation between EMT and problem behaviors was partially mediated
by child rate of communication for both internalizing and total problem behaviors. A developmental frame-
work is proposed to explain the impact of EMT on problem behaviors, and future lines of research are
discussed.

Toddlers and preschool-aged children with lan-
guage delays frequently exhibit elevated rates of
problem behaviors when compared to same-age
peers with typically developing language (e.g.,
Benasich, Curtiss, & Tallal, 1993; Qi & Kaiser,
2004). In a large birth cohort, Horwitz et al. (2003)
found that 21.3% of parents of language-delayed
children over 30 months of age were worried about
their child’s behavior, and that 23.2% of these chil-
dren fell in the 90th percentile or above on the
externalizing scale of the Infant Toddler Social
Emotional Assessment. More recent meta-analyses
of the relation between language and problem
behaviors have found that 81% of school-age chil-
dren with an emotional–behavioral disorder had
below-average language skills (Hollo, Wehby, &

Oliver, 2014), and that there is a stable, negative cor-
relation between language skills and problem
behaviors, both concurrently and predictively
(Chow, 2016). Although there is evidence of a high
degree of comorbidity between language delays and
problem behaviors, few studies have examined the
impact of language interventions on children’s prob-
lem behavior. Presumably, early language interven-
tions could simultaneously improve language skills
while reducing children’s behavioral difficulties. The
current study investigated the effects of a parent-
implemented intervention, Enhanced Milieu Teach-
ing (EMT), on problem behaviors in toddlers and
preschoolers with receptive and expressive language
delays.

Language Delays in Early Childhood

The trajectory of early language delays varies
from child to child. Although there is evidence that
the effects of these delays are persistent, there is also
considerable variability across children and over
time (Preston et al., 2010). Some young children
with early language delays, particularly children
with expressive only delays, go on to “recover” and
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no longer meet diagnostic criteria for a language
delay (Zambrana, Pons, Eadie, & Ystrom, 2014).
However, even these children who no longer meet
clinical criteria for a language delay consistently
score lower on standardized language tests than
their typically developing peers (see Rescorla, 2011
for a full review). Early language delays have been
associated with neurological differences in language
processing (Preston et al., 2010) and difficulties in
reading comprehension (Rescorla, 2002, 2005), as
well as gaps in academic performance that can per-
sist into young adulthood (Rescorla, 2005).

Although many clinicians adopt a “wait and see
approach” (Paul, 1996) to conserve resources for chil-
dren with established persistent language impair-
ment, this approach may result in lasting academic
and social deficits for children with early language
delays. Longitudinal data suggest that leaving early
language delays untreated can have lasting effects
on children’s academic skills (Catts, Fey, Tomblin, &
Zhang, 2002), as well as on their social emotional
development (Benasich et al., 1993).

Problem Behaviors in Early Childhood

Researchers frequently divide problem behaviors
in childhood into two categories: internalizing prob-
lems and externalizing problems (Achenbach, 1978).
Internalizing behaviors include symptoms of anxi-
ety and depression, as well as disordered emotion
or mood (Kovacs & Devlin, 1998). In childhood,
these disorders include symptoms such as acting
fearful, sad, withdrawn, or panicked (Achenbach &
Rescorla, 2001). Estimates of the prevalence of anxi-
ety disorders during the preschool period vary
widely, but have been reported to range from 1.8%
to 15.4% (Egger & Angold, 2006). Once established,
internalizing problems may be persistent across
development (Briggs-Gowan, Carter, Skuban, &
Horwitz, 2001; Mesman & Koot, 2001). Further-
more, internalizing disorders can have debilitating
effects on children’s functioning across develop-
mental domains and may affect child participation
in family life and school or day care (Luby, Belden,
Pautsch, Si, & Spitznagel, 2009).

Externalizing behaviors, on the other hand,
include hyperactive, disruptive, and aggressive
behaviors (Hinshaw, 1987). Estimates of the preva-
lence of externalizing disorders in the preschool per-
iod range between 9.0% and 14.9% (Egger &
Angold, 2006). As with internalizing disorders, early
externalizing behaviors are frequently persistent.
Briggs-Gowan et al. (2001) found that for externaliz-
ing problems, 49.9% of 1- to 3-year-olds with scores

above the 90th percentile persisted in meeting this
criteria 1 year later. Early externalizing problems
have been associated with poor literacy develop-
ment (Allan, Joye, & Lonigan, 2013) and academic
performance (Masten et al., 2005) over time. Thus,
the presence of externalizing behaviors may prevent
children from fully benefitting from early learning
opportunities and have a cascading effect on both
social and academic behavior. These behaviors pre-
sent significant challenges to parents and families
(Neece, Green, & Baker, 2012), and the need for
interventions that can be applied early in life is evi-
dent based on these findings. Comorbidity is com-
mon between internalizing and externalizing
behaviors, with specific rates varying widely
between studies and between specific disorders
(Angold & Egger, 2007).

There are a number of proposed causes for both
internalizing and externalizing behaviors, including
genetics, neurobiological differences, information
processing differences, and attachment styles (see
Hayden & Mash, 2014 for a comprehensive review).
One proposed developmental mechanism that is
related to both internalizing and externalizing
problems is emotion regulation. This decades-old
construct has numerous empirical studies, chapters,
and books dedicated to it (notably Gross, 2014).
Although many definitions have been created for
emotion regulation, Thompson (1994) defined emo-
tion regulation as the processes, both internal and
external, used to monitor, evaluate, and modulate
emotional reactions in order to facilitate accom-
plishment of one’s goals. Emotion-regulation skills
are related to both internalizing and externalizing
behaviors (Cole, Zahn-Waxler, Fox, Usher, &
Welsh, 1996; Halligan et al., 2013). In order to cate-
gorize the many behaviors that children and adults
may engage in to regulate their emotions, Gross
(1998) developed the process model of emotion reg-
ulation (PMER) that posits that an individual can
modify his or her emotional state at several time
points in the course of an emotional experience.
Emotion-regulation strategies can be applied before
an emotion is experienced, which Gross defines as
antecedent focused. Alternatively, strategies can be
applied after the emotion is experienced, which
Gross refers to as response focused. Antecedent-
focused emotion-regulation strategies include select-
ing and modifying the environmental situation (i.e.,
choosing an activity or modifying the activity by
requesting caregiver support), changing ones atten-
tional focus (i.e., distracting oneself during a stress-
ful task by focusing on something else), and
changing ones cognitive appraisal of a given
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situation. Response-focused strategies seek to mod-
ify an emotional response once it has already
occurred. The PMER model provides an excellent
framework for classifying the many behaviors that
children may engage in to regulate their emotions
(L�opez-P�erez, Gummerum, Wilson, & Dellaria,
2016).

Children begin to develop emotion-regulation
abilities early in life in the context of parent–child
interactions (Kopp, 1989). Initially, children rely on
their parents or caregivers to use emotion-regula-
tion strategies to regulate their emotions. Later, chil-
dren begin to use emotion-regulation strategies to
independently modulate their own emotions
(Spinrad, Stifter, Donelan-McCall, & Turner, 2004).
Although the ability to use emotion-regulation
strategies to regulate one’s own emotional state, or
self-regulation, is an important developmental
achievement (Garber & Dodge, 1991), toddlers and
young children frequently continue to engage in
mutual regulation with their caregivers, by actively
enlisting the caregiver’s support to regulate their
emotional state (Tronick, 1989). For instance, a child
may request emotional support from an adult when
completing a difficult puzzle.

Gratz and Roemer (2004) proposed an expanded
definition of emotion regulation that incorporates
emotional awareness and understanding, citing Lane
and Schwartz’s (1987) developmental model of
emotion awareness and its impact on internalizing
and externalizing behaviors. Emotion awareness is
the ability to identify that one is experiencing an
emotion and to classify that emotion. Although
there has been very little work on the development
of emotion awareness as it relates to behavior diffi-
culties in toddlers and preschoolers, emotion aware-
ness and understanding have been linked to
problem behaviors in older children (Trentacosta &
Fine, 2010).

In addition to the roles played by children’s
emotion awareness and their self- and mutual regu-
lation of emotions, the quality of parent–child inter-
actions in toddlers and preschoolers has been
shown to affect children’s problem behaviors (Har-
rist & Waugh, 2002). The quality of parent–child
interaction can be characterized by the degree to
which a parent and child share affect, respond to
each other’s emotions and actions, and share the
same focus during play (Deater-Deckard & O’Con-
nor, 2000). This parent–child synchrony has been
linked to children’s externalizing and internalizing
behaviors (Harrist & Waugh, 2002), child compli-
ance with adult directions (Rocissano, Slade, &
Lynch, 1987), and children’s use of emotion-

regulation strategies (Raver, 1996). In sum, chil-
dren’s internalizing and externalizing behaviors are
influenced by a complex set of factors, including
the quality of the parent–child relationship, the
development of emotion awareness, and the
instruction and use of self- and mutual-regulation
strategies to modulate emotions.

Relation Between Problem Behaviors and Language
Ability

Children with language delays may be at ele-
vated risk for problem behaviors. Caulfield, Fischel,
DeBaryshe, and Whitehurst (1989) found that tod-
dlers with expressive language delays were rated as
more shy and fearful in new situations as compared
to their typically developing peers. Likewise, Irwin,
Carter, and Briggs-Gowan (2002) found that parents
of late-talking toddlers rated their children as more
shy and withdrawn than parents of typically devel-
oping toddlers did, and that observers rated these
late-talking toddlers as more withdrawn, depressed,
and sober during parent–child interactions. Paul
and James (1990) found that parents of late talkers
rated their children as having higher levels of con-
duct, attention, and mood difficulties than parents
of typically developing toddlers. Prior, Bavin, Cini,
Eadie, and Reilly (2011) reported that preschoolers
with language impairments were rated higher on a
scale of conduct problems by their parents than
their typically developing peers. A similar relation
between language delays and internalizing behav-
iors has been indicated for older children as well,
using both teacher ratings (Hart, Fujiki, Brinton, &
Hart, 2004) and observation of children’s behaviors
on the playground (Fujiki, Brinton, Isaacson, &
Summers, 2001), suggesting a persistent link
between language skills and problem behaviors
(Chow, 2016). Although studies have shown a rela-
tion between language skills and both internalizing
and externalizing behaviors, many studies have
found that internalizing problems are more com-
mon in children with language delays than are
externalizing problems (e.g., Irwin et al., 2002), sug-
gesting a differentiated impact of language skills on
internalizing behaviors.

One proposed mechanism for the association
between language skills and problem behaviors is
the essential role that language plays in the social
interactions that foster parent–child synchrony and
emotion-regulation development in children (Cole,
Armstrong, & Pemberton, 2010). This relation
between language and emotion regulation can be
seen in studies of emotion awareness, mutual
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regulation, and self-regulation. Children learn about
emotion awareness and regulation through interac-
tions with their caregivers, and much of this
instruction occurs through linguistic social interac-
tions (Kopp, 1989; Stansbury & Zimmermann,
1999). For instance, increased parental labeling of
emotions predicts child labeling and understanding
of emotions (Cervantes & Callanan, 1998). With
regard to emotion-regulation strategies, Stansbury
and Zimmermann (1999) found that parents of chil-
dren with language delays used a smaller range of
emotion-regulation strategies with their children,
suggesting that language delays can disrupt the
socialization of emotion-regulation abilities. Like-
wise, Prizant and Meyer (1993) suggest that chil-
dren with language delays have fewer social
interactions with their caregivers, and so have
fewer opportunities to engage in mutual regulation
of emotions, which may limit the emotion-regula-
tion strategies that children can then learn to apply
themselves for the purposes of self-regulation.

In Gross’s (1998) PMER, language abilities may
impact a child’s ability to use any of the five regu-
latory mechanisms that Gross identifies: selecting
the situation, modifying the situation, changing
attentional focus, changing cognition, or modifying
an emotional reaction. Indeed, there is evidence that
children with language delays are less able to dis-
tract themselves during difficult tasks (changing
attentional focus; Stansbury & Zimmermann, 1999)
and less likely to seek maternal support (modifying
the situation; Roben, Cole, & Armstrong, 2013).
Additionally, Sala, Pons, and Molina (2014) found
that children with better verbal abilities were more
likely to use cognitive reappraisal as an emotion-
regulation strategy. It is also possible that young
children use language to select a situation by ver-
bally requesting or stating their preference for a cer-
tain activity or toy. Although there is very little
research exploring how language impacts each of
the five emotional regulation processes outlined by
Gross, we posit that children’s language abilities
may play a crucial role in implementing these
strategies both independently and in the context of
the parent–child relationship.

Interventions for Language Delays and for Problem
Behaviors in Early Childhood

Over the past several decades, numerous parent-
implemented language interventions have been pro-
posed and studied. In a meta-analysis of 18 studies,
Roberts and Kaiser (2011) found that parent-imple-
mented language interventions significantly

improve both expressive and receptive language
skills in children with language impairment. These
interventions sought to modify parental behavior in
a number of ways in order to enhance children’s
language learning. These modifications included
altering the quantity of adult linguistic input, pro-
viding specific language models, increasing parental
responsiveness to child communication, and follow-
ing the child’s lead during parent–child interac-
tions. The outcomes of these studies focused on
changes in parental behaviors and child language
outcomes. Few studies included measures of behav-
ioral and social outcomes.

Although there is a lack of evidence about the effect
of parent-led language interventions on children’s
problem behaviors, conceptually, most parent-imple-
mented language interventions share common
features with interventions targeting social develop-
ment and behavior in young children. For instance,
studies have investigated the efficacy of parent–child
interaction therapy (PCIT) on child problem behav-
iors (Eyberg & Robinson, 1982). PCIT was originally
designed for the treatment of disruptive behavior in
preschoolers and features a child-directed interaction
(CDI) component, as well as a parent-directed
interaction component. The CDI component focuses
on improving parent–child synchrony by teaching
parents to create positive, child-focused, and contin-
gent interactions with their children. Recent mod-
ifications to PCIT have incorporated additional
components to address the development of emotion
understanding and emotion-regulation skills in
children to reduce depressive symptoms (Lenze,
Pautsch, & Luby, 2011).

Both parent-implemented language interventions
and parent-implemented problem behavior interven-
tions target building positive, contingent interactions
between the parent and child in order to increase
parent–child synchrony. Because of the similarities in
intervention approaches, it is possible that language
interventions may impact children’s problem behav-
iors in much the same way that parent-implemented
problem behavior interventions do. It is also possible
that enhancing children’s language abilities through
parent–child interactions may provide children with
the necessary language abilities to implement both
mutual- and self-regulation skills and in turn to
reduce problem behaviors.

Proposed Model of the Effects of EMT on Problem
Behaviors

The current study investigated the effect of a par-
ent-implemented language intervention, EMT, on
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the problem behaviors of toddlers and preschool-
aged children with language delays. EMT involves
teaching parents to use a set of language facilitation
strategies, including noticing and responding to
child communication, modeling language and
expanding child utterances, and using specific lan-
guage prompts in response to child requests.
Because this intervention teaches parents to respond
contingently to their children’s interests in any given
situation, specific vocabulary items were not tar-
geted. Instead, parents provided children with lin-
guistic models to express their children’s interests,
actions, or emotional states in the moment.
Although the main goals in EMT are promoting the
use of language facilitation behaviors by parents,
we posit that this intervention also impacts chil-
dren’s problem behaviors both directly and indi-
rectly. The proposed direct effects of EMT on
children’s problem behaviors include: (a) altering
the parent–child relationship quality by increasing
dyadic synchrony, (b) increasing parent responsive-
ness to child emotional states, and (c) teaching par-
ents to model and reinforce the use of language-
mediated emotion-regulation strategies. The pro-
posed indirect effect of EMT on problem behaviors
is through the development of richer vocabulary
and language skills for children to use while
employing self- and mutual emotion-regulation
strategies.

One key component of increasing parental respon-
siveness to child communication is teaching parents
to “follow their child’s lead” in play. Rather than
directing play and conversation themselves, parents
are instructed to watch and imitate their child’s play
actions, to join and expand their children’s play
schemes, and to talk about their children’s focus of
interest. These components of EMT strongly resem-
ble the CDI component of PCIT, in which parents are
coached to attentively listen to their child and to
respond at their child’s level with enthusiasm and
warmth, among other strategies (Eyberg & Robin-
son, 1982). Brinkmeyer and Eyberg (2003) suggest
that enhancing parent–child synchrony by encourag-
ing nondirective play and increased parental respon-
siveness may create a more secure attachment
relationship, leading to increased emotion-regulation
skills. In this way, EMT may improve the quality of
the parent–child relationship and thereby reduce
child problem behaviors.

During the EMT intervention, parents are also
taught to model language that reflects their child’s
interests and what their child intends to communi-
cate. For instance, if a child points to a car, the par-
ent is taught to respond to the child’s

communicative intent (sharing attention to the car
or requesting the car) by saying “car.” Modeling
language based on the child’s communicative
intent can also include labeling emotional states,
such as saying “mad” or “I’m scared.” Providing
these labels for children’s emotional experiences
increases children’s emotion awareness, as outlined
above, and is consistent with other intervention
strategies for internalizing disorders in young chil-
dren, such as the Emotional Development Module
from Lenze, Pautsch, and Luby’s (2011) modifica-
tion of PCIT. In EMT, parents are also instructed to
provide labels for other behaviors that may serve
to regulate emotions, such as help seeking. By
encouraging parents to model these linguistically
based emotion-regulation strategies, EMT increases
the number of regulation strategies to which chil-
dren are exposed. After being taught to respond to
child nonverbal requests by providing models of
effective language, including regulation strategies,
parents are then taught several language prompt-
ing strategies in order to encourage children to use
these models to make requests. Because these
strategies require the child to respond verbally
before the child’s request is met, these strategies
reinforce the use of language as a regulating strat-
egy. This reinforcement may encourage children to
increase their independent use of communication
as an emotion-regulation strategy in order to have
more of their emotional and substantive needs met.
Thus, EMT may improve both the parent’s and the
child’s ability to engage in mutually regulating
behaviors within the context of the parent–child
relationship.

Finally, EMT may indirectly affect problem behav-
iors by improving child language skills (Roberts &
Kaiser, 2015). These enhanced language skills may
allow children to more fully describe their emotions
and desires (Harris, 1996) and to communicate with
their parents more effectively, behaviors that may
regulate children’s behavior by modifying the situa-
tional context in Gross’s PMER framework. As lan-
guage skills are related to emotion-regulation
abilities (Roben et al., 2013), improving children’s
language abilities may allow them to employ a
wider number of regulating strategies. Thus, EMT
may have a direct impact on children’s behavior
through changes in the parent–child relationship,
the socialization of emotion-regulating strategies,
and parental responsiveness to child emotional
states, and an indirect impact through improvement
in children’s linguistic abilities that allow parents
and children to implement these strategies. Because
the development of communication skills supports
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the development and use of self-regulation and
mutual-regulation skills, it may be that language
skills mediate the relation between EMT and prob-
lem behaviors.

The Current Study

The current study was a secondary analysis of
data from a randomized clinical trial examining the
effects of parent-implemented EMT on the language
outcomes of toddlers with language delays (Roberts
& Kaiser, 2015). The primary analysis of the
randomized controlled trial showed that EMT sig-
nificantly increased children’s receptive and expres-
sive language abilities immediately after the
intervention. The current study was designed to
examine the effects of EMT on children’s problem
behaviors and to determine the extent to which this
relation was driven by changes in child language.

Mediation analyses require that the independent
variable, EMT, be a significant predictor of the medi-
ator variable, language. Immediately after interven-
tion, EMT significantly improved receptive language
scores on the Preschool Language Scales, 3rd ed., the
Peabody Picture Vocabulary Test, 4th ed., and the
number of different words children used in a parent–
child play sample (Roberts & Kaiser, 2015). At the
12-month follow-up, however, there was no signifi-
cant effect of EMT on these language measures. EMT
did significantly increase children’s rate of communi-
cation at 12-month follow-up. These findings suggest
that EMT may function as what Gottlieb termed a
facilitative intervention for children’s language abili-
ties (Gottlieb, 1976) by accelerating the trajectory of
language development for a period of time. As
argued by Olswang and Bain (1991) and Robertson
and Weismer (1999), facilitative interventions may
improve developmental domains that are not
directly targeted in the intervention but that rely on
the skills developed during the intervention. The fact
that EMT significantly increased child rate of com-
munication 12 months after intervention suggests
that EMT’s long-term impact on child language is an
increase in child communicativeness. This increase
may allow children to more frequently employ ver-
bal self- and mutual-regulation strategies to modu-
late their emotions and behaviors, which may in turn
decrease problem behaviors. Accordingly, we used
children’s rate of communication as the language
variable in all analyses and tested whether rate of
communication mediated the relationship between
EMT and children’s problem behaviors.

The following research questions guided this
study:

1. What is the impact of parent-implemented
EMT on children’s problem behaviors and
which specific type of problem behaviors (in-
ternalizing, externalizing, or total problem
behaviors) does EMT most impact?

2. Do child language skills (rate of communica-
tion) mediate the relation between EMT and
child problem behaviors?

Based on literature showing a consistent relation
between language and internalizing behavior, and
the important role that language plays in the acqui-
sition and use of emotion-regulation strategies, we
believed that EMT would have the greatest impact
on internalizing behaviors, and that this association
will be mediated by child rate of communication.

Method

Trial Design

A randomized controlled trial (NCT01975922)
was conducted in Nashville, Tennessee to investi-
gate the efficacy of parent-implemented EMT (Kai-
ser, 1993) to improve receptive and expressive
language abilities in toddlers with language delays.
Ninety-seven children (Mage = 30.5 months at base-
line; 45 children in the intervention condition, 52
children in the control condition; 81% male) meet-
ing criteria for language delays and their parents
were randomized to the intervention condition or
the business as usual control condition. Participants
were recruited continuously between October 2009
and October 2013. The high percentage of male par-
ticipants is reflective of a greater prevalence of lan-
guage delays in boys than in girls and is in keeping
with previous work with toddlers with delayed lan-
guage development in this age range (Rescorla &
Alley, 2001). After baseline data were collected for
all participants, those in the intervention condition
received a 3-month intervention that was carried
out over 28 sessions in the clinic and the home. Par-
ents were taught six language facilitation strategies,
including responding contingently to children’s
communicative acts, matching their communicative
turns to the child’s (as opposed to the parent
having many more conversational turns than the
child), expanding child utterances by adding one to
two words, and two language elicitation strategies:
time delays and prompting (see Roberts & Kaiser,
2015 for details about the intervention). Control
participants did not receive treatment but were
referred to the Tennessee Early Intervention System.
This study is a registered clinical trial and
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postintervention main results have been published
in Roberts and Kaiser (2015). All participants were
tested before the intervention (baseline), 3 months
(immediately after intervention), 9 months (6-month
follow-up), and 15 months (12-month follow-up)
after entry into the study. In order to determine the
long-term impact of EMT on problem behaviors,
the primary outcome measures for this study were
12-month follow-up data. Children in both treat-
ment and control groups could participate in early
interventions provided in the community; however,
fewer than 25% of children in either group received
services. On average, children in the treatment
group received 14 hr more intervention than chil-
dren in the control group over the course of the
study.

Participants

Participants were recruited from local pediatri-
cians’ offices, through advertisements in the Nash-
ville Parent, and by referrals from the Tennessee
Early Intervention System. Children were eligible
for the study if their receptive and/or expressive
scores on the Bayley Scales of Infant Development,
3rd ed. (Bayley, 2005) were at least 1.33 SD below
the normative mean (a scaled score of ≤ 6), they
were between 24 and 42 months of age, and their
parent consented to participation in the study.
Exclusion criteria included intellectual disabilities
(BSID-III cognitive score of < 80), autism diagnosis,
significant motor impairment, and hearing loss of
> 40 dB.

Measures

Problem Behaviors

Children’s problem behaviors were measured
using the total problems, and externalizing and inter-
nalizing composite scores from the Child Behavior
Checklist 1.5–5 (CBCL 1.5–5; Achenbach & Rescorla,
2001). The CBCL is a widely used parent report mea-
sure of child problem behaviors. The authors report
test–retest reliability of .90 for the total problems
composite score, .87 for the externalizing composite
score, and .90 for the internalizing composite score.
Caregivers completed the CBCL at each assessment
time point. In all analyses, CBCL raw scores were
used in place of standardized scores. We chose this
strategy for several reasons. To control for preinter-
vention differences in child problem behaviors, base-
line CBCL scores were included in all models as a
covariate, in effect creating a change score between

baseline and 12-month follow-up. Utilizing raw
scores while controlling for baseline scores represents
true changes in child problem behaviors, whereas
using scaled scores would represent changes in rank
order of child problem behaviors as compared to a
normative sample. Additionally, the language
variables derived from parent–child interactions are
not age normed, and so age was included as a covari-
ate in all models. If CBCL scaled scores were used in
place of raw scores, the child age covariate would
“renorm” the scaled scores, potentially altering the
variance in CBCL scores. To account for inherent
differences in rates of problem behaviors between
boys and girls that are controlled for in CBCL stan-
dard scores, gender was also included as a covariate
in all models. Items on the CBCL were analyzed to
assess whether any items assessed language abilities.
Only two items, “doesn’t answer when people talk
to him/her” in the Internalizing composite scale, and
“speech problems” in the total problem behaviors
scale directly assessed language abilities. As only
two of the 99 items in the CBCL 1.5–5 included defi-
nitions that might measure language instead of prob-
lem behaviors in children with language delays,
these two items were retained in analyses.

Rate of Communication

At baseline and at 12-month follow-up, children’s
rate of communication was calculated as the number
of utterances spoken by the child during two play-
based observational samples in which children inter-
acted with their caregivers in a clinic setting, totaling
20 min of observation at each time point. The interac-
tions were video recorded by a research assistant; no
other research personnel were present. In the first
sample, children played with their caregivers for
10 min using a set of standardized toys, such as toy
dinosaurs, toy pots and pans, blocks, and a pop-up
toy. In the second sample, children engaged in a
pretend picnic with their caregivers for 10 min using
a second set of standardized materials, including
toys such as a play picnic basket, a play grill with
food, a set of plastic bugs, and a beach ball. In both
contexts, caregivers were instructed to play as they
normally would with their children. All interactions
were video recorded and transcribed by trained
coders blind to the experimental conditions.

Analysis Plan

Because our research questions involved testing
both direct and mediated effects, a statistical
approach that allowed for flexible estimation of
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both of these types of parameters was needed. We
chose to use structural equation modeling (SEM) to
construct a series of models to answer each research
question. SEM uses full-information maximum like-
lihood estimation to determine parameter estimates.
SEM allows the researcher to flexibly specify rela-
tions between endogenous and exogenous vari-
ables, allowing for the recreation of typical multiple
regression models, as well as more complex rela-
tions between variables.

Modeling of Main Effects

For each type of problem behavior (internalizing,
externalizing, and total problem behaviors), a series
of five SEM models was constructed (described in
detail below). The first model in each series allowed
us to address our first research question by model-
ing the direct effect of EMT on each type of prob-
lem behavior. These models included effect size
estimates, allowing us to compare the magnitude of
the impact of EMT on each problem behavior to
address our second research question.

Modeling of Mediation Effect

In order to construct a mediation model, we
employed SEM to estimate the indirect path or the
product of the path from EMT to child rate of com-
munication and the path from rate of communication
to child problem behavior by creating an algebraic
calculation of the a and b paths shown in Figure 1.
As previously discussed, rate of communication was
chosen as the language variable in these analyses, as
this is the only language measure that EMT signifi-
cantly improved at the 12-month follow-up. This
SEM-based method constructs a confidence interval
for this parameter directly, as opposed to simply
inferring its significance as in Baron and Kenny’s
(1986) causal steps approach. This estimation method
also does not assume a normal sampling distribution
of the indirect effect as in the Sobel (1982) method,
which is not always the case, especially for small
samples (Bollen & Stine, 1990). Models 4 and 5 in
each series test the mediation hypothesis and contain
all three mediation variables and the indirect path.

Model Summaries

For each type of problem behavior, five struc-
tural equation models were created to create Baron
and Kenny’s (1986) causal steps to mediation. In all
models, baseline problem behavior scores, baseline
rate of communication, the child’s age at follow-up,

and the child’s gender were entered as covariates,
as shown in Figure 2. The models for each problem
behavior variable were constructed to demonstrate:

1. The effect of EMT on child problem behaviors,
without current rate of communication (c path).

2. The effect of EMT on child rate of communica-
tion, without current problem behaviors (a
path)

3. The effect of child rate of communication on
child problem behaviors, without including
intervention status (b path)

4. The full mediation model, with the indirect c0

path freely estimated (EMT ? child rate of
communication ? problem behaviors, test of
partial mediation).

5. The full mediation model, with the indirect c0

path constrained to zero. (EMT ? child rate of
communication ? problem behaviors, test of
full mediation).

Results

Participant characteristics are given in Table 1. We
first looked for differences in the covariates between
the EMT group and the control group. Child age,
child gender, and baseline internalizing scores did
not differ significantly between groups. The two
groups did differ significantly on baseline rate of
communication (mean of control group = 61.54
utterances, mean of intervention group = 86.09 utter-
ances; p = .048). Because of this significant difference,
all models that include EMT include a noncausal
covariance path between baseline rate of communi-
cation and EMT status.

The Effect of EMT on Children’s Problem Behaviors

We first asked whether EMT was associated with
the number of parent-reported problem behaviors
exhibited 1 year after the intervention was

Figure 1. A simple mediation model.
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delivered. Parameter estimates and confidence
intervals are given in Table 2 for total problem
behaviors, externalizing behaviors, and internaliz-
ing behaviors. After controlling for baseline prob-
lem behaviors, age at follow-up, baseline rate of
communication, and gender, children in the EMT
group had significantly fewer parent-reported total
problem behaviors (�6.589, 95% CI [�11.804,
�1.385]), externalizing behaviors (�2.231, 95% CI
[�4.355, �0.108]), and internalizing behaviors
(�2.091, 95% CI [�3.791, �0.391]).

In order to address our second research question,
effect sizes were calculated for the effect of EMT on
each type of problem behavior, given in Table 2.
The three effect sizes were similar (total problem
behavior, d = �.434; externalizing behavior,
d = �.346; internalizing behavior, d = �.440). Using
Cohen’s effect size interpretations, these three esti-
mates are small to medium effects (Cohen, 1992).

The Role of Rate of Communication as a Mediator in the
Relation Between EMT and Problem Behaviors

Model 4 from each series included all mediation
variables and addressed the extent to which child

rate of communication mediated the association
between EMT and child problem behaviors. These
models also included a term for the indirect path,
or the product of the path from EMT to child rate
of communication and the path from rate of com-
munication to child problem behavior (a 9 b in
Figure 1).

Parameter estimates and confidence intervals for
all models for total problem behaviors are given in
Table 3. Within Model 4, the paths from EMT to
rate of communication and from rate of communi-
cation to total problem behaviors remained signifi-
cant, whereas the path from EMT to total problem
behaviors was weakened compared to Model 2
(�4.218, 95% CI [�9.778, 1.345]). Because this confi-
dence interval crossed zero, this path was no longer
statistically significant. The estimated magnitude
and confidence interval for the indirect path in this
model of �1.887 (95% CI [�5.166, �0.720]) indicate
that there is a significant mediation effect of rate of
communication. EMT increased child rate of com-
munication, which in turn decreased total problem
behaviors in children.

In Model 5 for total problem behaviors, the path
from EMT to child total problem behavior was

Figure 2. Model 4—Full mediation model with c0 path freely estimated.
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constrained to a value of zero. This constraint forces
the effect of EMT on total problem behaviors to be
entirely explained by the indirect path through the
effect of EMT on rate of communication. Fit values
and chi-square difference test results are given in
Table 4.

The SEM models were used to simultaneously
estimate all required regression parameters, which
gave greater precision and accounted for the rela-
tionships between all parameters. Unlike factor
analysis, growth curve modeling, or many other
SEM techniques that summarize a large amount of
data with relatively few parameters, these

mediation analyses estimated almost as many
regressions and correlations as there were correla-
tions in the data. As such, all of the models provide
excellent fit by traditional fit statistics (e.g., root
mean square error of approximation [RMSEA],
comparative fit index [CFI], Tucker Lewis index
[TLI]), because these fit statistics all compare a can-
didate model to a fully saturated model that
includes all possible means, variances, and covari-
ances. This saturated model and our mediation
models were very similar, thus, all fit statistics were
very good (e.g., RMSEA = 0, all CFI = 1). In the
current analyses, we relied on likelihood ratio tests

Table 1
Summary of Participant Characteristics

Variable

Intervention Control

N M (SD) or % N M (SD) or %

N 45 52
Household income (U.S. dollars) 44 $71,135.27 (35,105.49) 48 $57,171.65 (51,525.85)
Maternal education 45 52
Without HS diploma 0 4
HS Graduate without college education 9 10
Some college education or 2 year degree 29 31
Degree from 4-year college or more 62 50
Not reported 0 6

Race 45 52
African American 18 19
White 78 79
Other 4 2

Male 45 82 52 81
Mixed receptive expressive language delay 45 87 52 80
Expressive—only language delay 45 13 52 20
Age at 12-month follow-up (months) 42 47.93 (5.2) 38 48.54 (5.76)
Baseline scores
Total problem behaviors raw score 45 29.29 (20.11) 48 30.21 (18.09)
Externalizing problems raw score 45 11.04 (8.22) 48 11.67 (8.23)
Internalizing problem behaviors raw score 45 6.64 (5.94) 48 6.79 (4.77)
Total problem behaviors standard score 45 47.87 (9.90) 48 48.50 (9.77)
Externalizing problems standard score 45 47.47 (10.53) 48 48.27 (10.28)
Internalizing problems standard score 45 46.71 (9.25) 48 47.27 (9.12)
Internalizing behavior in clinical range 45 7 48 8
Externalizing behavior in clinical range 45 9 48 13
Communication rate 45 86.09 (62.54) 50 61.54 (55.91)

12-Month follow-up scores
Total problem behaviors score 38 19.66 (15.10) 37 27.65 (15.53)
Externalizing problems score 38 6.95 (6.10) 37 9.92 (6.83)
Internalizing problem behaviors score 38 4.63 (4.82) 37 6.95 (4.82)
Total problem behaviors standard score 38 42.26 (9.25) 37 47.19 (9.10)
Externalizing problems standard score 38 41.68 (9.09) 37 46.03 (9.32)
Internalizing problems standard score 38 41.87 (10.68) 37 47.46 (9.56)
Internalizing behavior in clinical range 38 3 37 3
Externalizing behavior in clinical range 38 3 37 5
Communication rate 42 205 (60.39) 38 157.58 (62.78)
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to compare the relative differences between models
rather than focus on the excellent fit of all candidate
models.

The difference in fit between Model 4 and Model
5 was not significant (p = .135), indicating that the
two models fit the data equally well. To determine
whether rate of communication fully or partially
mediated the relation between EMT and total prob-
lem behaviors, the change in the path between
EMT and total problem behaviors between Model 3
and Model 4 (c and c0) was analyzed. The reduction
in magnitude of this path was not large enough to
indicate full mediation and instead supported the
conclusion that rate of communication only par-
tially mediated the relation between EMT and total
problem behaviors.

Parameter estimates and confidence intervals for
all models for internalizing behaviors are given in
Table 5. Similar to the pattern observed in total

problem behaviors, within Model 4, the paths from
EMT to rate of communication and from rate of
communication to internalizing behaviors remained
significant, whereas the path from EMT to internal-
izing behaviors was weakened compared to Model
2 (�1.297, 95% CI [�3.117, 0.523]). The estimated
magnitude and confidence interval for the indirect
path in this model of �0.623 (95% CI [�1.491,
�0.027]) indicated that there was a significant medi-
ation effect of rate of communication.

In Model 5, the path from EMT to child internal-
izing problems was again constrained to a value of
zero. Fit values and chi-square difference test
results are given in Table 6. The difference in fit
between Model 4 and Model 5 was not significant
(p = .160), indicating that the two models fit the
data equally well. The change in the path between
EMT and internalizing behaviors between Model 3
and Model 4 was not large enough to indicate full

Table 3
Parameter Estimates and Confidence Intervals From the Five Structural Models for Total Problem Behaviors

Parameters

EMT ? Language Language ? Tot. prob. EMT ? Tot. prob. Indirect path

Model 1
Est. (SE) 40.228 (12.702)
CI [15.546, 64.911]

Model 2
Est. (SE) �0.061 (0.021)
CI [�0.102, �0.020]

Model 3
Est. (SE) �6.589 (2.626)
CI [�11.804, �1.385]

Model 4
Est. (SE) 40.228 (12.548) �0.047 (0.023) �4.218 (2.799) �1.887
CI [15.546, 64.491] [�.092, �.007] [�9.778, 1.345] [�4.529, �0.076]

Model 5
Est. (SE) 40.229 (12.565) �0.0610 (0.021) 0a �2.507
CI [15.547, 64.911] [�0.102, �0.020] — [�5.166, �0.720]

Note. EMT = Enhanced Milieu Teaching; Tot. prob. = total problem behaviors. aModel path was constrained to be 0.

Table 2
Parameter Estimates for the Effect of EMT on Problem Behaviors

Parameter

Model parameters

Est. (SE) CI Standardized est. Cohen’s d

EMT ? Total problem behaviors �6.589 (2.626) [�11.804, �1.385] �.210 �.434
EMT ? Externalizing �2.231 (1.067) [�4.355, �0.108] �.169 �.346
EMT ? Internalizing �2.091 (0.857) [�3.791, �0.391] �.213 �.440

Note. EMT = Enhanced Milieu Teaching.
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mediation but again supported the conclusion that
rate of communication only partially mediated the
relation between EMT and internalizing behaviors.

Parameter estimates and confidence intervals for
all models for externalizing behaviors are given in
Table 7. Unlike for the models for total problem
behaviors and internalizing behaviors, the path from
rate of communication to externalizing behaviors
did not remain significant in Model 4; however, the
effect was in the same direction as for total problem
and internalizing behaviors. Similar to the other
models, the path from EMT to externalizing behav-
iors was weakened in Model 4 compared to Model 2
(�1.899, 95% CI [�4.216, 0.420]). The estimated
magnitude and confidence interval for the indirect
path in this model of �0.264 (95% CI [�1.183,
0.484]) indicated that there was not a significant
mediation effect of rate of communication. Although
the paths in Model 4, aside from the path from EMT

to rate of communication, were not significant, they
were in the same direction as the estimates for total
problem and internalizing behaviors. Fit values and
chi-square difference test results are given in Table
8.

Discussion

The results from this study indicate that EMT, a
parent-led language intervention, significantly
reduced problem behaviors 12 months after the
intervention in children with language delays.
Although the intervention focused on increasing
parent behaviors that facilitate language learning,
the intervention also reduced problem behaviors in
young children after the end of the intervention.
This effect was consistent across internalizing
behavior, externalizing behavior, and total problem
behaviors. Because of the elevated level of problem
behaviors in children with language delays, this
finding is clinically meaningful. The fact that a
single 3-month intervention was able to affect mul-
tiple developmental domains suggests that EMT
not only improves the language-learning environ-
ment in the home but also the general dyadic par-
ent–child synchrony. The impact of this language
intervention on problem behaviors also has impor-
tant implications for policy, as applying only one
intervention that is able to alter multiple develop-
mental domains is desirable not only for reducing

Table 5
Parameter Estimates and Confidence Intervals From the Five Structural Models for Internalizing Behaviors

Parameters

EMT ? Language Language ? Internalizing EMT ? Internalizing Indirect path

Model 1
Est. (SE) 40.228 (12.604)
CI [15.546, 64.910]

Model 2
Est. (SE) �0.020 (0.0069)
CI [�0.033, �0.007]

Model 3
Est. (SE) �2.091 (0.857)
CI [�3.791, �0.391]

Model 4
Est. (SE) 40.228 (12.552) �0.015 (0.0075) �1.297 (0.915) �0.623
CI [15.542, 64.918] [�0.030, �0.001] [�3.117, 0.523] [�1.491, �0.027]

Model 5
Est. (SE) 40.228 (12.636) �0.020 0a �0.801
CI [15.544, 64.504] [�0.033, �0.007] — [�1.690, �0.253]

Note. EMT = Enhanced Milieu Teaching. aModel path was constrained to be 0.

Table 4
Comparative Fit Indices for Models 4 and 5 for Total Problem Behaviors

Model

Fit indices

Fit value v2 df Dv2 Ddf p

5. Full model, with c0

constrained to 0
3,999.472 3.967 6 — — —

4. Full model, with c0

freely estimated
3,997.243 1.737 5 2.229 1 .135
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the cost of services but more importantly for reduc-
ing demands on the family’s time and reducing the
burden of implementing multiple interventions.

The changes in child problem behaviors due to
EMT resulted in moderate effect sizes (see Table 2).
For total problem behavior scores, EMT resulted in
a reduction of approximately 6.5 raw points. Each
item on the CBCL is rated as “not true,” “some-
times true,” or “often true,” meaning that a reduc-
tion in a raw score of six points may equate to a
complete reduction in three symptoms, partial
reduction in six symptoms, or some combination
thereof. For the internalizing and externalizing
scales, EMT resulted in a reduction of approxi-
mately two raw points. Average baseline internaliz-
ing and externalizing raw scores were 6.55 and
10.76, respectively, and did not differ significantly
across groups. Thus, a two-point change represents
a 30.5% reduction in internalizing symptoms and
an 18.6% reduction in externalizing symptoms.

We believe that EMT may have impacted prob-
lem behaviors through several mechanisms involv-
ing both the caregiver’s and child’s behavior. When
considering parents’ behavior, EMT’s focus on
encouraging parents to follow their children’s lead
during play and to focus on their children’s
interests may improve the general quality of the
parent–child relationship by increasing parent–child
synchrony and promoting more secure attachment.
Additionally, parents are taught to model language
based on their child’s communicative intent.
In some situations, these models may serve as
language-mediated emotion-regulation strategies,
such as labeling emotions or requesting help. When
considering children’s behavior, EMT may have
indirect effects on problem behaviors via its impact
on children’s linguistic abilities. By improving chil-
dren’s language and rate of communication, EMT
may allow children to employ language to engage
in both mutual and self-regulation strategies with
greater frequency than the control group. This inter-
pretation is supported by the significant mediation
effect found for total problem behaviors and inter-
nalizing behaviors.

Whereas EMT did significantly decrease external-
izing behaviors in children, the indirect path
through children’s rate of communication in the
mediation model for externalizing behaviors was
not significant. This difference in the effects of inter-
vention on externalizing behavior as compared to
total problem and internalizing behavior may be

Table 6
Comparative Fit Indices for Models 4 and 5 for Internalizing Behaviors

Model

Fit indices

Fit value v2 df Dv2 Ddf p

5. Full model, with c0

constrained to 0
3,594.94 4.277 6 — — —

4. Full model, with c0

freely estimated
3,592.97 2.301 5 1.977 1 .160

Table 7
Parameter Estimates From the Five Structural Models for Externalizing Behavior

Parameters

EMT ? Language Language ? Externalizing EMT ? Externalizing Indirect path

Model 1
Est. (SE) 40.228 (12.562)
CI [15.991, 64.910]

Model 2
Est. (SE) �0.013 (0.009)
CI [�0.030, 0.004]

Model 3
Est. (SE) �2.231 (1.067)
CI [�4.355, �0.108]

Model 4
Est. (SE) 40.228 (12.540) �0.007 (0.009) �1.899 (1.164) �0.264
CI [15.546, 64.913] [�0.023, 0.010] �4.216, 0.420] [�1.183, 0.484]

Model 5
Est. (SE) 40.228 (12.587) �0.013 (0.009) 0a �0.514
CI [15.958, 64.910] [�0.030, 0.004] — [�1.453, 0.182]

Note. EMT = Enhanced Milieu Teaching. aModel path was constrained to be 0.
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due to a number of reasons. Although the coeffi-
cients in the externalizing behaviors model did not
reach significance, all coefficients were in the same
direction as in the other mediation models, suggest-
ing that with a larger sample size, we may have
found a significant relation. Additionally, when
considering parents’ modeling of language-
mediated emotion-regulation strategies, it is possi-
ble that certain strategies differentially impacted
internalizing behaviors over externalizing behav-
iors, and that parents naturally modeled these
strategies with more frequency. For instance,
labeling of emotions has been shown to impact
internalizing behaviors, such as depression (Lenze
et al., 2011), whereas other strategies, such as self-
distraction, have been shown to impact externaliz-
ing behaviors.

In this sample, it is important to note that most
children had subclinical levels of problem behaviors
at baseline (internalizing T-score M = 46.75, exter-
nalizing T-scored M = 47.08, total problem behav-
iors T-score M = 47.7). In thinking about applying
EMT as a clinical intervention for children with
concomitant language delays and problem behav-
iors that are in the clinical range, it will be impor-
tant for future researchers to investigate the impact
of EMT on children who present with more severe
problem behaviors. For instance, future studies may
recruit participants from pediatric mental health
agencies and select children with co-occurring lan-
guage delays and clinically significant problem
behaviors.

Limitations and Future Directions

One limitation of the current findings is that we
relied on parent report of children’s problem behav-
iors. Because discrepancies frequently exist between
different informants’ ratings of children’s behavior
(Achenbach, McConaughy, & Howell, 1987), future
research should incorporate multiple sources of
information on children’s problem behaviors,

including both parent report and direct observation
of children’s problem behaviors in naturalistic
settings. Most children in the current study did not
attend preschool, and so it was not possible to
include teacher reports of children’s problem behav-
iors. Parents trained in EMT may have changed
their perceptions of child behavior as potentially
communicative, consistent with the approach of
noticing and responding to child communication
and behavior taught in the intervention. It is also
possible that at the beginning of the study, parents
rated their children higher on internalizing behav-
iors because they interpreted their children’s lack of
verbal communication as a sign of shyness, instead
of rating true internalizing behaviors. Although this
is possible, many items on the CBCL internalizing
domain have little to do with communication (i.e.,
“Looks unhappy without good reason,” “Nervous,
highstrung, or tense”). We also removed one item,
“Doesn’t answer when people talk to him/her”
because of its reliance on language, and the pattern
of significance for the coefficients in the final model
for internalizing behaviors was unchanged. Never-
theless, future studies should incorporate multiple
assessment methods for problem behaviors.

Another limitation of the study is that parents’
behaviors, such as responsiveness to distress and
emotion-regulation strategies, were not coded
specifically, limiting our ability to investigate the
impact of EMT on these other behaviors. Likewise,
children’s use of emotion-regulation strategies was
not coded. Children’s communication was observed
in the clinic for the current study and was not ana-
lyzed in the home, an environment where problem
behaviors are more likely to occur. Furthermore, it
is possible that language may influence internaliz-
ing and externalizing behaviors through different
mechanisms. Future research into the effect of EMT
on problem behaviors should include coding par-
ent–child interactions in the home and examining
how parent’s and children’s use of self- and
mutual-regulation strategies may differentially
affect internalizing and externalizing behaviors.
Examining the use of specific emotion-regulation
strategies may facilitate our understanding of how
specific intervention strategies impact both the
language skills and problem behaviors in children
with language delays. Another consideration to
make in interpreting the results of the current anal-
ysis is that 81% of the children in this study were
male. Although this is reflective of the general rate
of language delays in children at this age (Rescorla
& Alley, 2001), it is possible that the relation
between language and problem behaviors may

Table 8
Comparative Fit Indices for Models 4 and 5 for Externalizing Behaviors

Model

Fit indices

Fit value v2 df Dv2 Ddf p

5. Full model, with c0

constrained to 0
3,713.897 3.747 6 — — —

4. Full model, with c0

freely estimated
3,711.297 1.147 5 2.600 1 .107
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function differently in boys than in girls, and that
EMT’s impact on these behaviors may vary by gen-
der. However, the limited number of girls in the
present study makes any statistical analysis of gen-
der differences not feasible.

Conclusions

The outcomes of this study indicated that EMT
was effective in reducing problem behaviors in
children with language delays 1 year after inter-
vention. This finding is important because of the
need for early interventions that address language
delays and other developmental concerns, such as
problem behaviors, that often co-occur in this pop-
ulation of children. It is encouraging that a 3-
month intervention resulted in changes in child
problem behaviors 12 months after the interven-
tion, suggesting enduring benefits of this interven-
tion approach. Future research should focus on
determining which specific EMT strategies are
most effective in reducing child problem behaviors
in order to maximize the efficacy of this interven-
tion for this population.
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