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Abstract

Researchers examined whether a parent-implemented language intervention improved problem
behaviors one 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 framework is proposed to explain the
impact of EMT on problem behaviors, and future lines of research are discussed.
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Toddlers and preschool-aged children with language 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 percent of parents of language-delayed children over 30 months
of age were worried about their child’s behavior, and that 23.2 percent of these children fell
in the 90™ percentile or above on the externalizing scale of the Infant Toddler Social
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Emotional Assessment. More recent meta-analyses of the relation between language and
problem behaviors have found that 81% of school-age children with an emotional-behavioral
disorder had below-average language skills (Hollo, Wehby, & Oliver, 2014) and that there is
a stable, negative correlation 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 problem behavior. Presumably, early
language interventions could simultaneously improve language skills while reducing
children’s behavioral difficulties. The current study investigated the effects of a parent-
implemented intervention, Enhanced Milieu Teaching (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. While 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 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 persist into young adulthood (Rescorla, 2005).

While many clinicians adopt a “wait and see approach” (Paul, 1996) to conserve resources
for children with established persistent language impairment, 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 problems and externalizing problems (Achenbach, 1978). Internalizing
behaviors include symptoms of anxiety 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 anxiety 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). Furthermore, internalizing disorders can
have debilitating effects on children’s functioning across developmental domains and may
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affect child participation in family life and school or daycare (Luby, Belden, Pautsch, Si, &
Spitznagel, 2009).

Externalizing behaviors, on the other hand, include hyperactive, disruptive, and aggressive
behaviors (Hinshaw, 1987). Estimates of the prevalence of externalizing disorders in the
preschool period 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 externalizing problems, 49.9% of 1-3 year olds with
scores above the 90™ percentile persisted in meeting this criteria one year later. Early
externalizing problems have been associated with poor literacy development (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 present significant challenges to parents and families (Neece, Green, &
Baker, 2012), and the need for interventions that can be applied early in life is evident based
on these findings. Comorbidity is common 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 and 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)). While many definitions have been created
for emotion regulation,, Thompson (1994) defined emotion regulation as the processes, both
internal and external, used to monitor, evaluate, and modulate emotional reactions in order to
facilitate accomplishment 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 categorize the many behaviors that children and adults may
engage in to regulate their emotions, Gross (1998) developed the Process Model of Emotion
Regulation (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 selecting
and modifying the environmental situation (i.e., choosing an activity or modifying the
activity by requesting caregiver support), changing ones attentional focus (i.e., distracting
oneself during a stressful task by focusing on something else), and changing ones cognitive
appraisal of a given situation. Response-focused strategies seek to modify 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 in order to regulate their
emotions (Lépez-Pérez, 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
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emotion regulation strategies to regulate their emotions. Later, children begin to use emotion
regulation strategies to independently modulate their own emotions(Spinrad, Stifter,
Donelan-McCall, & Turner, 2004). While the ability to use emotion regulation strategies to
regulate one’s own emotional state, or se/fregulation, 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. While there has been very little work on the development of
emotion awareness as it relates to behavior difficulties in toddlers and preschoolers, emotion
awareness 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-
regulation of emotions, the quality of parent-child interactions in toddlers and preschoolers
has been shown to affect children’s problem behaviors (Harrist & 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’Connor, 2000). This parent-child synchrony has been linked to
children’s externalizing and internalizing behaviors (Harrist & Waugh, 2002), child
compliance with adult directions (Rocissano, Slade, & Lynch, 1987), and children’s use of
emotion regulation strategies (Raver, 1996). In sum, children’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 elevated risk for problem behaviors. Caulfield,
Fischel, DeBaryshe, and Whitehurst (1989) found that toddlers 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
developing 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 conduct,
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 behaviors has been
indicated for older children as well, using both teacher ratings (Hart, Fujiki, Brinton, & Hart,
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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). While studies have shown a relation between language skills and
both internalizing and externalizing behaviors, many studies have found that internalizing
problems are more common in children with language delays than are externalizing
problems (e.g., Irwin et al., 2002), suggesting 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-regulation, and self-regulation. Children learn about emotion
awareness and regulation through interactions with their caregivers, and much of this
instruction occurs through linguistic social interactions (Kopp, 1989; Stansbury &
Zimmermann, 1999). For instance, increased parental labeling of emotions predicts child
labeling and understanding of emotions (Cervantes & Callanan, 1998). In regards to emotion
regulation strategies, Stansbury and Zimmermann (1999) found that parents of children 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.
Likewise, Prizant and Meyer (1993) suggest that children 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 regulation strategies that
children can then learn to apply themselves for the purposes of self-regulation.

In Gross’s (1998) process model of emotion regulation, language abilities may impact a
child’s ability to use any of the five regulatory 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 distract 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 verbally requesting or stating their preference for a certain activity or
toy. While 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 proposed and studied. In a meta-analysis of 18 studies, Roberts and Kaiser (2011)
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found that parent-implemented 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, providing specific language models, increasing parental responsiveness to child
communication, and following the child’s lead during parent-child interactions. The
outcomes of these studies focused on changes in parental behaviors and child language
outcomes. Few studies included measures of behavioral and social outcomes.

While there is a lack of evidence about the effect of parent-led language interventions on
children’s problem behaviors, conceptually, most parent-implemented language
interventions share common features with interventions targeting social development and
behavior in young children. For instance, studies have investigated the efficacy of Parent
Child Interaction Therapy (PCIT) on child problem behaviors (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 (PDI) component. The CDI component focuses on improving parent-child
synchrony by teaching parents to create positive, child-focused, and contingent interactions
with their children. Recent modifications 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
interventions 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
behaviors 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 Enhanced Milieu Teaching (EMT) on

problem behaviors

The current study investigated the effect of a parent-implemented language intervention,
Enhanced Milieu Teaching (EMT), on the problem behaviors of toddlers and preschool-aged
children with language delays. Enhanced Milieu Teaching 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
language 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 targeted. Instead, parents provided children with linguistic models to express
their children’s interests, actions, or emotional states in the moment. While the main goals in
EMT are promoting the use of language facilitation behaviors by parents, we posit that this
intervention also impacts children’s problem behaviors both directly and indirectly. The
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proposed direct effects of EMT on children’s problem behaviors include: 1) altering the
parent-child relationship quality by increasing dyadic synchrony, 2) increasing parent
responsiveness to child emotional states, and 3) teaching parents to model and reinforce the
use of language-mediated emotion regulation strategies. The proposed 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 responsiveness 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 resemble the Child Directed
Interaction 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 & Robinson, 1982). Brinkmeyer and Eyberg (2003) suggest that
enhancing parent-child synchrony by encouraging non-directive play and increased parental
responsiveness 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 communicate. For instance, if a child points
to a car, the parent 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 children, such as the Emotional Development
Module from Lenze, Patusch, and Luby’s modification of PCIT (2011). In EMT, parents are
also instructed to provide labels for other behaviors that may serve to regulate emaotions,
such as help-seeking. By encouraging parents to model these linguistically-based emotion
regulation strategies, EMT increases the number of regulation strategies that children are
exposed to. After being taught to respond to child nonverbal requests by providing models of
effective language, including regulation strategies, parents are then taught several language
prompting 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 strategy. 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 behaviors 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
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situational context in Gross’s PMER framework. As language 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 /ndirectimpact through improvement in children’s linguistic abilities that
allow parents and children to implement these strategies. Because the development of
communication skills supports the development and use of self-regulation and mutual
regulation skills, it may be that language skills mediate the relation between EMT and
problem behaviors.

The Current Study

The current study was a secondary analysis of data from a randomized clinical trial
examining the effects of parent-implemented Enhanced Milieu Teaching on the language
outcomes of toddlers with language delays (Roberts & Kaiser, 2015). The primary analysis
of the randomized controlled trial showed that EMT significantly increased children’s
receptive and expressive 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 mediator variable, language. Immediately after intervention, EMT significantly improved
receptive language scores on the Preschool Language Scales (PLS-3), the Peabody Picture
Vocabulary Test (PPVT-1V), and the number of different words (NDW) children used in a
parent-child play sample (Roberts & Kaiser, 2015). At the 12 month follow-up, however,
there was no significant effect of EMT on these language measures. EMT did significantly
increase children’s rate of communication at 12 month follow-up. These findings suggest
that EMT may function as what Gottlieb termed a facilitative intervention for children’s
language abilities (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 communication 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 verbal
self- and mutual regulation strategies to modulate 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 (internalizing,
externalizing, or total problem behaviors) does EMT most impact?
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2. Do child language skills (rate of communication) 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 acquisition 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.

METHODS

Trial Design

A randomized controlled trial (NCT01975922) was conducted in Nashville, Tennessee to
investigate the efficacy of parent-implemented Enhanced Milieu Teaching (EMT; (Kaiser,
1993)) to improve receptive and expressive language abilities in toddlers with language
delays. Ninety-seven children (mean age 30.5 months at baseline; 45 children in the
intervention condition, 52 children in the control condition; 81% male) meeting 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 participants is reflective of a
greater prevalence of language delays in males than in females and is in keeping with
previous work with toddlers with delayed language development in this age range (Rescorla
& Alley, 2001). After baseline data were collected for all participants, those in the
intervention condition received a three-month intervention that was carried out over 28
sessions in the clinic and the home. Parents 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 and 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 post-intervention 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 treatment 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 hours more intervention
than children in the control group over the course of the study.

Participants

Participants were recruited from local pediatricians’ offices, through advertisements in the
Nashville 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, Third Edition (Bayley, 2005) were at least 1.33 SD below the
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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 (BSDI-3 cognitive score of less than 80), autism diagnosis, significant motor
impairment, and hearing loss of > 40 dB.

Problem Behaviors—Children’s problem behaviors were measured using the total
problems, externalizing, and internalizing composite scores from the Child Behavioral
Checklist 1.5 — 5 (Achenbach & Rescorla, 2001). The CBCL is a widely-used parent report
measure 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 pre-intervention differences in child problem
behaviors, baseline 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 covariate in
all models. If CBCL scaled scores were used in place of raw scores, the child age covariate
would “re-norm” 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 standard 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
definitions that might measure language instead of problem 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 interacted with their caregivers in a
clinic setting, totaling 20 minutes of observation at each time point. The interactions were
video recorded by a research assistant; no other research personnel were present. In the first
sample, children played with their caregivers for 10 minutes 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 minutes 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
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Analysis Plan

Because our research questions involved testing both direct and mediated effects, a statistical
approach that allowed for flexible estimation of 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 likelihood (FML)
estimation to determine parameter estimates. SEM allows the researcher to flexibly specify
relations between endogenous and exogenous variables, allowing for the re-creation of
typical multiple regression models, as well as more complex relations 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 modeling the direct effect of EMT on each type of problem 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
communication and the path from rate of communication to child problem behavior by
creating an algebraic calculation of the aand & 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 significantly improved at the 12 month follow-
up. This SEM-based method constructs a confidence interval for this parameter directly, as
opposed to simply inferring it’s significance as in Baron and Kenny’s causal steps approach
(1986). This estimation method also does not assume a normal sampling distribution of the
indirect effect as in the Sobel method (Sobel, 1982), 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 structural 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 communication, 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 ¢’ path freely estimated (EMT —
child rate of communication — problem behaviors, test of partial mediation).
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5. The full mediation model, with the indirect ¢’ path constrained to zero. (EMT
—> child rate of communication — problem behaviors, test of full mediation).

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, (rmean of control group = 61.54
utterances, mean of intervention group = 86.09 utterances, p =.048). Because of this
significant difference, all models that include EMT include a non-causal covariance path
between baseline rate of communication 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 one year after the intervention was delivered. Parameter estimates and
confidence intervals are given in Table 2 for total problem behaviors, externalizing
behaviors, and internalizing behaviors. After controlling for baseline problem 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% ClI [-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, o= -0.434; externalizing behavior, = -0.346; internalizing
behavior, d= -0.440). Using Cohen’s effect size interpretations, these three estimates 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 communication to child
problem behavior (a*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 communication to total problem behaviors remained significant, while the path from
EMT to total problem behaviors was weakened compared to Model 2 (-4.218, 95% C/
[-9.778, 1.345]). Because this confidence 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% C/ [-5.166, —0.720)) indicates that there is a significant
mediation effect of rate of communication. Enhanced Milieu Teaching increased child rate
of communication, which in turn decreased total problem behaviors in children.
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In Model 5 for total problem behaviors, the path from EMT to child total problem behavior
was 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 2 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 relationships 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 correlations in the data.
As such, all of the models provide excellent fit by traditional fit statistics (e.g., RMSEA,
CFI, TLI) because these fit statistics all compare a candidate model to a fully saturated
model that includes all possible means, variances and covariances. 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 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 problem behaviors, the
change in the path between EMT and total problem behaviors between Model 3 and Model 4
(c and ¢”) 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 partially 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, while the path from EMT to internalizing
behaviors was weakened compared to Model 2 (-1.297, 95% C/ [-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 mediation effect of rate of
communication.

In Model 5, the path from EMT to child internalizing problems was again constrained to a
value of zero. Fit values and 2 difference test results are given in Table 6. The difference in
fit between Model 4 and Model 5 was not significant (o =.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 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
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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
behaviors was weakened in Model 4 compared to Model 2 (-1.899, 95% C/ [-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. While the paths in Model 4, apart 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.

DISCUSSION

The results from this study indicate that Enhanced Milieu Teaching, 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 three-month intervention was able to affect
multiple developmental domains suggests that EMT not only improves the language-
learning environment in the home but also the general dyadic parent-child synchrony. The
impact of this language intervention on problem behaviors also has important implications
for policy, as applying only one intervention that is able to alter multiple developmental
domains is desirable not only for reducing the cost of services, but more importantly for
reducing 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,” “sometimes true,” or “often
true,” meaning that a reduction 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
approximately two raw points. Average baseline internalizing and externalizing raw scores
were 6.55 and 10.76, respectively, and did not differ significantly across groups. Thus, a 2
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 problem behaviors through several mechanisms
involving 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
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have indirect effects on problem behaviors via its impact on children’s linguistic abilities. By
improving children’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 interpretation is supported by the significant
mediation effect found for total problem behaviors and internalizing behaviors.

While EMT did significantly decrease externalizing 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 intervention on externalizing behavior as
compared to total problem and internalizing behavior may be due to a number of reasons.
While the coefficients in the externalizing behaviors model did not reach significance, all
coefficients were in the same direction as in the other mediation models, suggesting 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
possible that certain strategies differentially impacted internalizing behaviors over
externalizing behaviors, 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), while other strategies, such as self-
distraction, have been shown to impact externalizing 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, externalizing T-scored M= 47.08,
total problem behaviors T-score M= 47.7). In thinking about applying EMT as a clinical
intervention for children with concomitant language delays and problem behaviors that are
in the clinical range, it will be important 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 language 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
behaviors. 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 behaviors. 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 behaviors because they interpreted their children’s lack of verbal
communication as a sign of shyness, instead of rating true internalizing behaviors. While
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
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of its reliance on language, and the pattern of significance for the coefficients in the final
model for internalizing behaviors was unchanged. Nevertheless, 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 analyzed in the home, an environment where problem
behaviors are more likely to occur. Further, it is possible that language may influence
internalizing and externalizing behaviors through different mechanisms. Future research into
the effect of EMT on problem behaviors should include coding parent-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 t language skills and problem behaviors in children with
language delays. Another consideration to make in interpreting the results of the current
analysis is that 81% of the children in this study were male. While 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 function differently in boys
than in girls, and that EMT’s impact on these behaviors may vary by gender. However, the
limited number of girls in the present study makes any statistical analysis of gender
differences not feasible.

CONCLUSIONS

The outcomes of this study indicated that EMT was effective in reducing problem behaviors
in children with language delays one year after intervention. 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 population of
children. It is encouraging that a three month intervention resulted in changes in child
problem behaviors 12 months after the intervention, suggesting enduring benefits of this
intervention 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 intervention for this population.
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Model 4 — Full mediation model with ¢’ path freely estimated.
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Summary of Participant Characteristics

Table 1

Intervention

Control

Variable N  Mean (SD) or % N Mean (SD) or %
N 45 52
Household Income (U.S. dollars) 44 $71135.27 (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 4793 (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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Table 2

Parameter Estimates for the effect of Enhanced Milieu Teaching on Problem Behaviors

Model Parameters

Parameter Est. (SE) Cl Standardized Est. Cohen’sd
EMT — Total Problem Behaviors  -6.589 (2.626) [-11.804, —1.385] -0.210 -0.434
EMT — Externalizing -2.231(1.067)  [-4.355, -0.108] -0.169 -0.346
EMT — Internalizing -2.091 (0.857)  [-3.791, -0.391] -0.213 -0.440

Note. EMT = Enhanced Milieu Teaching.

Child Dev. Author manuscript; available in PMC 2020 March 01.

Page 24



Page 25

Curtis et al.

Author Manuscript

'si01AYag Wa|go.d [2101 = 'qoid 101 ‘Buiyoes] naljiN paoueyul = 1 NJ 910N

"0 80 01 PaureIISU0D sem yred |apoN

)
[0z2°0- '991°5-] - [0z0°0- ‘20T°0-1 [t16'%9 ‘L¥5sT] 10
G [3pON
L0S'¢- 40 (120" 0190~ (595°21) 622 0F (35) 153
[920°0- '6257-] [sveT '82L°6-] [200"- ‘z60™-] [T6v79 ‘ovs STl 12 —
188'T- (66L72) 8TZ ¥ (€20°0) L¥00— (875°2T) 8220V [EREE]
[s8e'T- ‘08 TT-] 12
€ [3pON
(929'2) 685°9- (3s) 153
[0z0°0- ‘20T°0-1] 10
Z I3pON
(T207) 190- (3s) 153
[T16'%9 ‘9vsST] 12
T I3pON

(zoL'zt) 82z ov (3s) 153

yred 19a11pu| '00dd 101 « 1IN 'qoid 10l <« abenbue] abenbue] « J N3

Slalawelded

SI0IARYRg WB|C0Id |10 J0J S|9POIAl [eINIONAS SAI4 8U) WO.S S|eAIRIU| 80UBPIJUOD) PUE Sa1eWINST Jo)alueled

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript

Child Dev. Author manuscript; available in PMC 2020 March 01.



Page 26

Curtis et al.

Author Manuscript

SET0 T 622C G LELT EYTL66E  parewnss A[paly 0 yim ‘|9poN [Ind v
- - - 9 /96 TLY'666E 001 PauUIRNSUOD O LIIM ‘|3PON |INd G

d dav ZXv da X enpald [9POIN

S30IPUT 11

SI0IARYSg WB|Coid [2101 J0J G pUE { S|SPOIA J0J S31pU| 14 aAnesedwo)

¥ alqeL

Author Manuscript Author Manuscript Author Manuscript

Child Dev. Author manuscript; available in PMC 2020 March 01.



Page 27

Curtis et al.

Author Manuscript

Buiyoeal naijIn psoueyul = LINT SI0N

"0 80 01 PaureIISU0D sem yred |apoN

)
[esz°0- '069'T-] - [200°0- ‘€€0°0-] [¥05+9 ‘v¥5 STl 10
G [3pON
108°0- 40 020'0- (9e9er) 8zeor  (3S) 153
[2z0°0- ‘T61'T-] [ezs0 ‘2TT¢-] [Too-‘00-] [816'%9 ‘2¥SST] 12 —
€29°0- (516°0) L62'T- (52007) 510 (zegzt) szeor  (3S) 183
[t6e0- ‘T16L°€-] 12
€ [3pON
(£58°0) T60°2- (3s) 153
[200°- ‘e€0™-] 10
Z I3pON
(6900°) 020" (3s) 153
[oT679'9r5ST] fo)
T I3pON
(#09'¢T) 8220F  (39) 153
yred 10a41pu| Buizijeussiul < 1NT  Buizipeuaslu] « abenbue]  sbenbue«— N3
SJialasweded

sio1neyag Bulzijeulsiu J0) S|SPOIA [2IMONIS BAIH BY) LLOJ) S[RAIBIU| 8USPIIUOD PpuB SajewsT Jalalieled

G 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

Child Dev. Author manuscript; available in PMC 2020 March 01.



Page 28

Curtis et al.

Author Manuscript

09T°0 T L16'T S TOEZ  16°76SE  Parewnss A|galy o yum ‘|spon |Ind v
- - - 9 [TV v6'YESE 001 paulensuod ,d yum ‘[spo fInd g

d dav ZXv da X enpald [9POIN

S30IPUT 11

slolneyag Buizijeulsiu] 4oy G pue { S|9POIA o) S391pU| 114 dAleIedwo)

9 9|qeL

Author Manuscript Author Manuscript Author Manuscript

Child Dev. Author manuscript; available in PMC 2020 March 01.



Page 29

Curtis et al.

Author Manuscript

Buiyoeal naijIn psoueyul = LINT SI0N

"0 80 01 PaureIISU0D sem yred |apoN

)
[z81°0 ‘€sv'1-] - [#00°0 ‘0€0°0-1] [o1619 ‘856'ST] 10
G [3PON
¥15°0- 40 (600°0) €700 (286c1)8zeOy  (3S) 153
[¥8%°0 ‘€8T 1-] [ozy0 ‘91T - [0T0°0 ‘€20°0-] [eT6'79 ‘ovs STl 12 —
¥92°0— (v9T'T) 668°T- (600°) L00°0— (ovszt) szeor  (3S) 183
[80T°0- ‘s5€1-] 12
€ [3pON
(290T) T€TZ- (3s) 153
[#00°0 ‘0€0°0-1] 10
Z I3pON
(6007) €T0°0- (3s) 153
[ot6t9 ‘T66°GT] 10
T I3pON
(z9ser) 8zeor  (39) 153
yled 10adipul  Buizijeudaixg «— 1INT  Buizipeuaslxg <« abenbue]  sbenbue« 1 INT

Sislaweded

L 9lqeL

Author Manuscript

Author Manuscript

loineyag Buizi[eulslx3 Jo) S|SPOA [RINIONIS SAIH Bl WOJ) SalewsT Jajoweled

Author Manuscript

Child Dev. Author manuscript; available in PMC 2020 March 01.



Page 30

Curtis et al.

Author Manuscript

L0T°0 T 009C G LYT'T L6CTTLE  porewnss Ajgay 9 yum ‘|9poN [Ind v
- - - 9 IpL'€ L68'ETLE 001 PaUIRNSUOD O LYIIM ‘|3PON |INd G

d dav ZXv da X enpald [9POIN

S30IPUT 11

sloineyag Buizijeulsix3 1oy G pue ¢ S|9POIA 104 S321pU| 114 aAlesedwo)

8 9lqeL

Author Manuscript Author Manuscript Author Manuscript

Child Dev. Author manuscript; available in PMC 2020 March 01.



	Abstract
	Language Delays in Early Childhood
	Problem Behaviors in Early Childhood
	Relation Between Problem Behaviors and Language Ability
	Interventions for Language Delays and for Problem Behaviors in Early Childhood
	Proposed model of the effects of Enhanced Milieu Teaching (EMT) on problem behaviors
	The Current Study
	METHODS
	Trial Design
	Participants
	Measures
	Problem Behaviors
	Rate of Communication

	Analysis Plan
	Modeling of Main Effects
	Modeling of Mediation Effect
	Model Summaries


	RESULTS
	The effect of EMT on children’s problem behaviors
	The role of rate of communication as a mediator in the relation between EMT and problem behaviors

	DISCUSSION
	Limitations and Future Directions

	CONCLUSIONS
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8

