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Parent-Implemented Communication Treatment
for Infants and Toddlers With Hearing Loss:

A Randomized Pilot Trial

Megan Y. Robertsa
Purpose: Despite advances in cochlear implant and hearing
aid technology, many children with hearing loss continue
to exhibit poorer language skills than their hearing peers.
This randomized pilot trial tested the effects of a parent-
implemented communication treatment targeting prelinguistic
communication skills in infants and toddlers with hearing loss.
Method: Participants included 19 children between 6 and
24 months of age with moderate to profound, bilateral
hearing loss. Children were randomly assigned to the
parent-implemented communication treatment group or a
“usual care” control group. Parents and children participated
in 26, hour-long home sessions in which parents were taught
to use communication support strategies. The primary
outcome measures were the Communication and Symbolic
Behavior Scales (Wetherby & Prizant, 2003), a measure of
child prelinguistic skills, and parental use of communication
support strategies during a naturalistic play session.
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Results: Parents in the treatment group increased their
use of communication support strategies by 17%. Children
in the treatment group made statistically significant more
gains in speech prelinguistic skills (d = 1.09, p = .03) as
compared with the control group. There were no statistically
significant differences in social and symbolic prelinguistic
skills; however, the effect sizes were large (d = 0.78, p = .08;
d = 0.91, p = .10).
Conclusions: This study provides modest preliminary
support for the short-term effects of a parent-implemented
communication treatment for children with hearing
loss. Parents learned communication support strategies
that subsequently impacted child prelinguistic skills.
Although these results appear promising, the sample size
is very small. Future research should include a larger
clinical trial and child-level predictors of response to
treatment.
Although advances in cochlear implant and hearing
aid technology have improved spoken language
outcomes for many children with hearing loss,

there is variability in language outcomes; many children
with hearing loss continue to have poorer language skills
than their hearing peers (Niparko et al., 2010; Tomblin,
Oleson, Ambrose, Walker, & Moeller, 2014; Vohr et al.,
2008). Many children with hearing loss produce signifi-
cantly fewer communicative acts (Nicholas & Geers, 2003),
take longer to acquire their first 50 words (Nott, Cowan,
Brown, & Wigglesworth, 2009), have poorer vocabulary
knowledge (Lund, 2016), have difficulty using grammati-
cal structures in writing and in spoken language (Inscoe,
Odell, Archbold, & Nikolopoulos, 2009; Spencer, Barker,
& Tomblin, 2003), have poorer narrative skills (Crosson
& Geers, 2000), and fail to achieve age-appropriate read-
ing levels in high school (Geers, Tobey, Moog, & Brenner,
2008). These findings suggest that effective language inter-
ventions are needed to reduce the variability in spoken lan-
guage outcomes in children with hearing loss.
Parent–Child Interactions as an Important Context
for Early Language Development

Parents and children develop nuanced patterns of
interaction from the first weeks of life, which form the
basis for how children learn language. Several parent be-
haviors (communication support strategies) are associated
with better language skills in children with hearing loss.
Visual support strategies (e.g., using iconic gestures, mov-
ing objects into the child’s line of sight) facilitate com-
munication outcomes in children with hearing loss (Loots
& Devisé, 2003; Loots, Devisé, & Jacquet, 2005). Specifi-
cally, parents who use more gestures had higher quality
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communicative exchanges with their children (Loots et al.,
2005). Interactive strategies (e.g., following the child’s
interest, supporting joint engagement) are also associated
with better spoken language outcomes in children with
hearing loss (Cejas, Barker, Quittner, & Niparko, 2014).
In fact, use of directive rather than interactive strategies
at 18 months is negatively predictive of spoken lan-
guage outcomes at 3 years of age for children with hearing
loss (Ambrose, Walker, Unflat-Berry, Oleson, & Moeller,
2015).

Responsive support strategies (e.g., responding to
child communication) are also highly associated with
spoken language outcomes in children with hearing loss
(Quittner et al., 2013). Parent–child conversational turns
(Ambrose, VanDam, & Moeller, 2014) and maternal sensi-
tivity (Pressman, Pipp-Siegel, Yoshinaga-Itano, & Deas,
1999) at 2 years predict spoken language outcomes at
3 years for children with hearing loss. Furthermore, mater-
nal responsiveness at age of implant predicts spoken lan-
guage outcomes at 5 years (Markman et al., 2011).

Linguistically stimulating strategies (e.g., expansions,
recasts, number of adult word types, adult utterance length)
are also associated with positive communication outcomes in
children with hearing loss (DesJardin et al., 2014; DesJardin
& Eisenberg, 2007). For example, parental use of expan-
sions and parents’ mean length of utterance at 12 months
after implantation predict child mean length of utterance
18 months later (Szagun & Schramm, 2016; Szagun &
Stumper, 2012). Furthermore, higher level strategies, such
as parallel talk (i.e., talking about what the child is doing),
expansions, recasts, and the use of open-ended questions
are positively associated with growth in both receptive and
expressive language outcomes during the 3 years after im-
plantation (Cruz, Quittner, Marker, & DesJardin, 2013).
Parent use of communication support strategies at the time
of cochlear implantation positively related to spoken lan-
guage at 5 years of age (Markman et al., 2011), and
the magnitude of these effects is similar to those found
for age of implantation (Quittner et al., 2013). These
results suggest that teaching parents to use communica-
tion support strategies is likely to have a positive impact
on communication outcomes for children with hearing
loss and, as such, should be a critical target of early
intervention.

Potential Barriers to Parent–Child Interactions
Hearing loss limits an infant’s ability to hear what

his or her parent is saying, and a mismatch between the
hearing status of the parent and the infant may also impact
parent–child interactions. These difficulties may arise from
difficulty tailoring interactions to meet the infant’s learn-
ing strategies. While parents attempt to adapt to their in-
fant’s communication needs, they are limited by their own
communicative experiences. For example, a parent who
learned language primarily through auditory information
may use fewer nonauditory (visual, tactile) communicative
strategies (Loots & Devisé, 2003), whereas a Deaf parent is
2 Journal of Speech, Language, and Hearing Research • 1–10
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more likely to use visual attention strategies than hearing
parents (Waxman & Spencer, 1997). Perhaps, to com-
pensate for this mismatch, hearing parents are more direc-
tive (i.e., directing the child to do something; Ambrose
et al., 2015; Fagan, Bergeson, & Morris, 2014; Vaccari &
Marschark, 1997). This increased directive behavior may
result in reduced engagement in sustained interactions
between children with hearing loss and their hearing par-
ents (Gale & Schick, 2009; Lederberg & Mobley, 1990).
Given that 90% of children with hearing loss have hear-
ing parents (Albertini, 2010), providing strategies to over-
come the mismatch is essential to maximizing long-term
spoken language outcomes for children with hearing
loss.

The Prelinguistic Period as a Critical Time
for Early Intervention

Before children learn to talk, they use prelinguistic
communication skills such as gestures and vocalizations to
participate in social interactions. Waving, reaching, and
pointing are a primary means of interacting with others
before an infant is able to say words (Iverson & Goldin-
Meadow, 2005). Early gesture use is particularly impor-
tant for many children with hearing loss because gesture
use in infancy predicts spoken language in toddlerhood
(Roberts & Hampton, 2018). Gestures may have a cascad-
ing effect on language learning in several ways. Gestures
allow children to communicate during a period in which
they are unable to communicate using speech. Gestures
may elicit more responses from communication partners,
and this increased parental linguistic input may subse-
quently result in increased language skills (Goldin-Meadow,
Goodrich, Sauer, & Iverson, 2007).

Vocalizations are also an important precursor to spo-
ken language for children with hearing loss (Moeller et al.,
2007). For children with hearing loss, lack of access to
sound may disrupt vocal development by altering the qual-
ity and quantity of vocalizations. Amount of hearing loss
is associated with canonical syllable use and vocalization
types (von Hapsburg & Davis, 2006). While many infants
with hearing loss may use the same number of total vocali-
zations as hearing infants, (Iyer & Oller, 2008; Koester,
Brooks, & Karkowski, 1998; Moeller et al., 2007; Nathani,
Oller, & Neal, 2007), many infants with hearing loss use
fewer adult-directed vocalizations than hearing infants
(Moeller et al., 2007). Taken together, these findings sug-
gest that prelinguistic skills (gestures, vocalizations) are
important targets for early intervention.

A Dearth of Experimental Intervention Studies
of Toddlers With Hearing Loss

Despite the variability of language outcomes in chil-
dren with hearing loss, only a few communication inter-
vention studies have been conducted with children with
hearing loss (Luckner & Cooke, 2010). In fact, a recent
meta-analysis of auditory–verbal therapy revealed that not
019, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



a single randomized or quasirandomized controlled trial
of auditory–verbal therapy exists despite its widespread
use (Brennan-Jones, White, Rush, & Law, 2014). Interven-
tion studies of infants and toddlers with hearing loss have
been largely descriptive, following children enrolled in
early intervention programs over time (Ching, 2015; Meinzen-
Derr, Wiley, & Choo, 2011; Moeller, 2000) or following a
convenience sample of children receiving a particular
intervention (Jackson & Schatschneider, 2014; Sacks et al.,
2014). Findings from these studies suggest that early inter-
vention, in general, is associated with positive language
outcomes in children with hearing loss. However, these
studies have focused largely on child factors (e.g., age of
implantation, degree of hearing loss) rather than specific
early intervention approaches. Furthermore, because these
studies did not include a control group, it is impossible to
determine whether gains were the result of the intervention
or maturation alone. Thus, it remains unclear what specific
early intervention strategies are most effective for children
with hearing loss, illustrating the need for methodologically
rigorous studies of early interventions for children with
hearing loss.
Purpose of This Study
The proposed research is a pilot study of a parent-

implemented communication treatment (PICT) for children
with hearing loss. The intervention (a) was implemented
during a critical period of prelinguistic language learning
(Ruben & Schwartz, 1999); (b) involved the use of visual,
interactive, responsive, and linguistically stimulating com-
munication support strategies that are associated with
stronger language outcomes in children with hearing loss
(Cruz et al., 2013); and (c) included systematic parent
training, which has been shown to be effective for increas-
ing parents’ use of communication strategies (Roberts &
Kaiser, 2015). The objective of the current study was to
evaluate the effects of systematically teaching parents
to use communication support strategies on child pre-
linguistic skills. It was hypothesized that (a) parents in
the treatment group would use more communication
support strategies than parents in the control group, and
(b) children in the treatment group would have better
prelinguistic communication skills than children in the
control group.
Method
Study Design

The PICT study was a single-institution, parallel,
randomized, controlled trial (NCT01963468). The study
took place in Chicago, Illinois. Northwestern University’s
Institutional Review Board (STU00081066) approved
this study. All participants consented to be part of the
research. No adverse events occurred for any study
participant.
Downloaded from: https://pubs.asha.org Northwestern University on 23/17/2
Participants
Children and their parents were recruited through

the Ann & Robert H. Lurie Children’s Hospital of
Chicago and the Illinois Early Intervention System. Re-
cruitment occurred continuously from October 2013
through June 2015. Eligibility criteria included (a) age
between 6 and 24 months; (b) moderate to profound,
bilateral, congenital hearing loss; and (c) no known addi-
tional disabilities (e.g., Down syndrome, cerebral palsy,
seizure disorder, blindness). All children wore bilateral
hearing aids, and no children had received a cochlear
implant. All parents who participated in the intervention
were mothers. See Table 1 for a summary of participant
characteristics.

Randomization
Children were randomly assigned equally to treat-

ment or business-as-usual control groups after a review
of the inclusion criteria. A computer-generated random
number sequence was used to create the allocation se-
quence. This sequence was only available to Dr. Roberts,
not the interventionist. The interventionist enrolled par-
ticipants, and Dr. Roberts assigned children to experimen-
tal conditions. Randomization was stratified based on
geographic location (further than 50 mi. from Chicago)
due to interventionists’ scheduling constraints. Parents in
both the intervention and business-as-usual control groups
continued to receive early intervention services according
to their individualized family service plan. We considered
the use of an attentional control group (similar to a pill
placebo in drug trials), but we decided against it because
the extent to which attention actually affects the outcome
or the expectancy of the outcome remains unknown in
behavioral randomized trials (Pagoto et al., 2013).

Intervention
Because parents in the intervention group were overtly

taught to use specific intervention strategies, parents were
not naive to experimental condition. Parents in the control
group did not receive the experimental treatment but
rather community-based early intervention. Participants pro-
vided information about the type and amount of community-
based intervention they received. Parents also reported
about their level of involvement during their early inter-
vention therapy sessions. Specifically, parents were asked
if they were absent during the session (did not observe the
sessions), if they observed the session but did not discuss
the session with the therapist (observed the session), if they
were present and received general strategies from their
therapist (observed and general discussion), or if they were
present and received specific coaching from their thera-
pist (received coaching). Groups did not differ in terms
of the amount or type of early intervention services they
received (see Table 1). Although it is possible that the early
intervention providers used similar intervention strategies as
those included in the experimental intervention, the primary
Roberts: Parent-Implemented Communication Treatment 3
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Table 1. Participant characteristics at baseline.

Variable

Trial arm

Pretest comparisonIntervention (n = 9) Control (n = 10)

Child age in months, M (SD) 10.11 (4.26) 13.70 (7.77) d = −0.57
p = .24

Degree of hearing loss in better ear, %
Moderate (41–70 dB hearing loss) 40 33 p = .82
Severe (71–90 dB hearing loss) 40 33
Profound (91+ dB HL) 20 33

Cause of hearing loss, %
Genetic 10 10 p = .94
Unknown 90 90

Hours of speech therapy per month 3.33 (1.03) 3.00 (1.41) d = 0.27
Hours of deaf educator per month 3.50 (1.00) 3.50 (1.00) p = .64
Parent involvement in EI therapy, %
Did not observe the sessions 22 0 p = .29
Only observed therapy sessions 22 30
Observed and general discussion with EI provider 56 70
Received coaching from an EI provider 0 0

Male child, % 67 60 p = .76
Child’s ethnicity, %
Hispanic 22 0 p = .10
Non-Hispanic 78 100

Child race, %
White 100 90 p = .36
Asian/Pacific Islander 0 10

Mother’s education, %
Some college 33 30 p = .96
4-year degree 44 50
Graduate degree 22 20

Baseline scores, M (SD)
Caregiver use intervention strategies 0.31 (0.14) 0.41 (0.18) d = −0.62

p = .19
CSBS: Social weighted raw score 10.04 (14.19) 20.01 (11.71) d = −0.76

p = .11
CSBS: Speech weighted raw score 0.89 (2.67) 1.90 (4.01) d = −0.30

p = .53
CSBS: Symbolic weighted raw score 1.89 (3.82) 2.90 (3.76) d = −0.27

p = .57
Cognitive skills (MSEL) 50.78 (18.51) 51.10 (19.07) d = 0.02

p = .97

Note. EI = early intervention; CSBS = Communication and Symbolic Behavior Scale Behavior Sample; MSEL = Mullen Scales of Early Learning
(Mullen, 1995).
difference between the experimental condition and the
business-as-usual early intervention was the inclusion of
parents in intervention. No parents in either group received
coaching as part of community-based early intervention.
The treatment (PICT) included strategies to promote early
communication stimulation and parent sensitivity during
everyday routines and activities. These strategies are present
in many early communication interventions, such as enhanced
milieu teaching (Kaiser, 1993), prelinguistic milieu teach-
ing (Yoder & Warren, 2002), and The Hanen Program It
Takes Two to Talk (Girolametto, Pearce, & Weitzman,
1996). Parents were taught to encourage and reinforce
communication attempts using four types of strategies: vi-
sual, interactive, responsive, and linguistically stimulating.
Visual strategies included sitting face-to-face with the child,
moving objects to the child’s attentional focus, pairing spoken
4 Journal of Speech, Language, and Hearing Research • 1–10
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words with gestures (pointing), using exaggerated facial ex-
pressions, and waiting until the child looks before starting
an interaction. Interactive strategies included following the
child’s lead, choosing interesting and engaging toys, and
imitating play actions. Tactile strategies included touching
the child to attract or keep attention. Responsive strategies
included responding to all child communicative attempts
(gestures, vocalizations) and balancing adult–child commu-
nicative turns. Linguistically stimulating strategies included
expanding child communication by adding spoken words
to gestures or vocalizations (e.g., child vocalizes and points
to the cup, the parent points to the cup and says, “cup”).
These strategies were chosen because they are positively as-
sociated with stronger communication skills in children with
hearing loss (Quittner et al., 2013; Roberts & Hampton,
2018). See Table 2 for a summary of intervention strategies.
019, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



Table 2. Overview of treatment strategies.

Strategies Specific strategies Measure Sessions

Visual • Sit face-to-face with the child, wait until the child
looks before starting an interaction, and move
objects in the focus of the child’s visual attention

• Use gestures in the child’s line of sight

• Adult communication that is paired
with a gesture in the child’s line
of sight

1–6 (6 wks)

Interactive • Follow the child’s lead and choose interesting and
engaging toys

• Imitate the child’s nonverbal actions (mirror) and
model target language to actions (map)

• Adult communication that labels
the adult’s imitation of a child’s
nonverbal action

7–12 (6 wks)

Responsive • Respond to communication attempts
• Balance turns by responding to each child utterance

with only one comment

• Adult communication that is in
response to child communication

13–18 (6 wks)

Linguistically stimulating • Expand child communication • Adult communication to which the
adult imitates and adds a word

19–24 (6 wks)

All strategies • Integration of strategies 25–26 (2 wks)

Note. wks = weeks.
It is important to distinguish between communication
support strategies and mode of communication (sign or spo-
ken language). While there is disagreement in the field regard-
ing the impact that sign language has on spoken language
of children with hearing loss (Geers et al., 2017; Mellon et al.,
2015), frequently the decision regarding the mode of com-
munication is made by parents (Decker, Vallotton, &
Johnson, 2012). Furthermore, these communication support
strategies may be used regardless of the mode of communi-
cation chosen by the parent (spoken, signed). As such,
parents chose the mode in which they wanted to learn
and use these strategies; all parents chose spoken language.

A deaf educator or a speech-language pathologist
delivered the treatment in the participants’ homes. Fidelity
did not differ between the deaf educator and speech-language
pathologist; fidelity for both exceeded 85% for all sessions.
Both interventionists had taken a 3.0-unit course by the
author (Dr. Roberts) on early communication interventions
for infants and toddlers. This course included direct prac-
tice with an infant or toddler and their family. In addition,
Dr. Roberts also attended the first six intervention sessions
of the first two participants to provide live feedback and
support. Hour-long treatment sessions occurred once per
week for 6 months. Each session included four segments:
(a) The interventionist introduced or reviewed a target
treatment strategy (10 min); (b) the interventionist mod-
eled the treatment strategy with the child (20 min); (c) the
parent practiced the strategy with her child with coaching
from the interventionist (20 min); and (d) the interventionist
provided feedback to the parent, summarized the session,
and answered the parent’s questions (10 min). Intervention
strategies were taught sequentially as described in Table 2.
During these intervention sessions, the interventionist and
parent used toys and materials in the child’s home to facili-
tate generalization. Each session was video-recorded, and
fidelity of implementation of the treatment was completed
for a random sample of 20% of sessions by an indepen-
dent rater who watched a video recording of the session and
scored a fidelity checklist for the presence of treatment
Downloaded from: https://pubs.asha.org Northwestern University on 23/17/2
features (e.g., did the interventionist demonstrate the strat-
egy at least six times during the session, did the interven-
tionist provide coaching to the parent at least once every 2
min). The fidelity checklist may be found in the Appendix.
On average, treatment fidelity was 92% and was greater
than 85% for all sessions.
Outcomes
Parent and child outcomes data were collected in the

home at baseline and after the end of treatment (6 months).
The home was chosen because young children are typi-
cally more comfortable in their home. Because parents were
taught to use specific treatment strategies, parents knew the
experimental condition to which they were assigned. Pretest
and posttest assessments were conducted in the home by a
deaf educator or speech-language pathologist. Parents said
statements during outcome testing that revealed their ex-
perimental condition to the assessor. As such, assessors
were not naive to the experimental condition. However,
two independent and naive raters scored 20% of all mea-
sures. Interobserver agreement was computed for all de-
pendent variables using intraclass correlation coefficients
(ICCs), which reflect the proportion of the variability in
the reliability sample that is due to among-participant
variance in true score estimates of the behavior of inter-
est (Yoder & Symons, 2010). ICC for all dependent vari-
ables exceeded .80 and did not differ between experimental
conditions, indicating that the potential for experimenter
bias was low.

Child prelinguistic communication skills were mea-
sured using the Communication and Symbolic Behavior
Scale Behavior Sample (Wetherby & Prizant, 2003) at
baseline and after intervention. During this 30-min sample,
the child was presented with toys and activities designed
to elicit prelinguistic communication (e.g., pointing, ges-
turing, using coordinated eye contact, playing with toys).
The interaction was video-recorded and then scored
for 20 items (e.g., rate of communication, distal gestures)
Roberts: Parent-Implemented Communication Treatment 5
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across seven prelinguistic domains (emotion and eye
gaze, communication, gestures, sounds, spoken words,
understanding, and object use). These seven domains
were then grouped into three clusters: social (emotion
and eye gaze, communication, gestures), speech (sounds,
spoken words), and symbolic (understanding and object
use). The weighted raw scores rather than the standard
scores were used because the normative sample only in-
cluded children between 12 and 24 months of age and
many participants were below 12 months of age. ICCs
for weighted scores were .82 for social, .95 for speech,
and .97 for symbolic.

Parent use of communication strategies was mea-
sured by coding the middle 10 min of each parent–child
interaction sample using an event-based behavior sam-
pling procedure with Mangold INTERACT (Mangold,
2015), a software that allows frame-by-frame coding
of observational data from videos. During the parent–
child interaction samples, the parent and child played
with a standard set of toys for 20 min. A standard set
of toys (e.g., blocks, stacking cups, balls, stuffed animals)
was chosen to facilitate the comparison of samples be-
tween parent and child dyads over time. Mothers were
instructed to play as they usually would. The primary de-
pendent variable was the percentage of adult utterances
that included one of the treatment strategies listed in
Table 2 during a video-recorded parent–child interaction
at home. ICC for adult utterances containing an interven-
tion strategy was .96.

Statistical Analyses
We anticipated 10% attrition and a sample size of

30 children. Assuming an α of .05 with a two-tailed test,
80% power, and a baseline covariate of .70 (based on
correlations found in prior studies), a difference of 0.95
SD could be detected with 20 children (10 in each group).
Data in both experimental conditions were analyzed
using t tests to compare average gain scores between
treatment and control groups for child and parent
outcomes.
1Based on a literature search using Scopus on 5/1/2018 using the
following search terms: (ABS ( “hearing loss” OR “hearing impaired”
OR “deaf” OR “hard of hearing” ) AND ABS ( infant* OR child*
OR toddler* ) AND ABS ( intervention* OR treatment* OR therapy )
AND ABS ( random* ) ).
Results
Figure 1 includes a CONSORT flow diagram, sum-

marizing participants by study stage. Table 1 provides a
summary of parent and child characteristics. There were
no differences at baseline with regard to participant char-
acteristics, as measured by t tests and chi-square tests. It
is important to note that the p values for six out of 14 pre-
test comparisons were less than .50, which is recommended
to ensure adequate matching (Mervis & Robinson, 2003).
Of the 20 eligible children, nine were assigned to the treat-
ment group, and 11 were assigned to the control group.
All children in the treatment group (n = 9) and 91% of
children in the control group (n = 10) remained in the study
for the duration of intervention. All 19 participants were
included in all analyses.
6 Journal of Speech, Language, and Hearing Research • 1–10
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Parent Outcomes
Table 3 shows that parents in the treatment group

increased their overall implementation of treatment strate-
gies. The difference in parent use of treatment strategies
between the treatment and control groups was large, with
an effect size of 1.08 (p = .04). Parents in the treatment
group increased their use of communication support strate-
gies by 17%. This increase was substantially more than
parents in the control group, whose strategy use increased
by 2%.

Child Outcomes
Results from this study indicate improvement in pre-

linguistic skills (see Table 3). The difference in gains in
speech prelinguistic skills between treatment and control
groups was large with an effect size of 1.09 (p = .03). The
differences in gains in social or symbolic prelinguistic
skills between the treatment and control groups were not
statistically significant (d = 0.78, p = .08; d = 0.91, p = .10).
These nonsignificant results are likely due to the small sam-
ple size, as the study was only powered to detect an effect
size of 0.95 or greater.
Discussion
This is the first randomized clinical trial of a parent-

implemented treatment for infants and toddlers with hear-
ing loss.1 Parent use of treatment strategies led to benefits
in child prelinguistic skills. Children in the treatment group
had greater speech prelinguistic skills than children in the
control group. These results are the first to indicate the po-
tential benefits of providing systematic parent instruction
during the prelinguistic period of language development for
children with hearing loss. Over time, these stronger pre-
linguistic skills may facilitate later spoken language skills.
Taken together, these preliminary findings suggest that ef-
fective early intervention goes beyond just the use of natu-
ralistic communication support strategies with children with
hearing loss, but that systematic parent instruction regarding
the use of these strategies is critical to changing parent and
child behaviors. As such, early interventionists working with
children with hearing loss should (a) begin intervention as
early as possible, ideally during the prelinguistic period of
language development, and (b) include parents in the inter-
vention process by coaching them to use communication
support strategies.

Strengths
The elements of the treatment included naturalistic

communication support strategies commonly used in early
019, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



Figure 1. CONSORT participant flowchart for the parent-implemented communication treatment project.
intervention and speech-language therapy. The treatment
was standardized such that all parents and children re-
ceived the same treatment, but also individualized to the
developmental level of the infant. The frequency (once
per week) is similar to existing early intervention service
delivery models. The research design included randomi-
zation with minimal attrition. The inclusion of a control
group that did not receive coaching enabled a better under-
standing of the unique effect of coaching on parent and
child outcomes. Treatment fidelity was measured for both
the interventionist and the parent, which ensured strong
experimental control. These methodological strengths sup-
port high internal and external validity. As such, it is likely
Table 3. Outcome comparisons.

Outcomes Intervention (n =

Prelinguistic skills
CSBS: Social gain scores 19.93 (12.70)
CSBS: Speech gain scores 13.11 (12.00)
CSBS: Symbolic gain scores 9.67 (8.61)

Caregiver gains in use of intervention strategies 0.17 (0.10)

Note. CSBS = Communication and Symbolic Behavior Scale Behavior S
aEffect sizes for mean gain scores including pretest and posttest scores
Program from the Meta-Analysis Toolkit (Lipsey & Wilson, 2000). The pre
speech scores, .600 for symbolic scores, and .481 for caregiver use of inte

Downloaded from: https://pubs.asha.org Northwestern University on 23/17/2
that these results may generalize to similar groups of
children with hearing loss.
Limitations
Several limitations should be considered in relation

to the current findings. First, randomization favored the
control group on all dependent measures at baseline; the
control group had higher scores on all Communication
and Symbolic Behavior Scale Behavior Sample subscales
at baseline. These large differences between groups at base-
line may contribute to the lack of statistical significance
in some of the dependent variables. Furthermore, the
9) Control (n = 10) p Effect size (d)a

8.90 (13.43) .08 0.78
3.80 (3.82) .03 1.09
4.40 (3.98) .10 0.91
0.02 (0.17) .04 1.03

ample.

correlation were calculated using the Effect Size Determination
test and posttest correlations were .412 for social scores, .495 for
rvention strategies.
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pretest p values indicate that the groups were not adequately
matched on six out of 14 variables. Second, given the pre-
liminary nature of this Phase 1 pilot study, the sample size
is very small, and these results should be replicated with a
greater number of children. Furthermore, the small sam-
ple size precludes the use of more sophisticated statistical
analyses to control for pretest differences between experi-
mental conditions. Third, parent behavior may have been
influenced by their knowledge of the video recording.
Fourth, long-term outcomes are needed to assess the im-
pact of the intervention on long-term spoken language
skills. Fifth, participant recruitment occurred over 2 years
and included several recruitment sources (early interven-
tion referral, self-referral, and physician referral). Families
who chose to participate in the clinical trial may have been
more motivated and compliant than others from the gen-
eral population. Sixth, there is a potential for bias because
the assessors and parents knew the experimental condition
to which they were assigned. Seventh, because most of the
participants were from mainstream U.S. cultures, the extent
to which findings will generalize to parents and children
from other cultures remains unknown.
Conclusions
The results of this study provide preliminary support

for a PICT for infants and toddlers with hearing loss that
includes teaching parents to use communication support
strategies. Systematic instruction resulted in greater parent
use of communication support strategies with their children
with hearing loss. These strategies in turn had a large effect
on speech prelinguistic communication skills. These results
indicate that children with hearing loss are likely to benefit
from intervention when provided early and when a parent
is taught to use specific communication support strategies.
This study was a first step in evaluating effective treatments
for children with hearing loss who are at great risk for
long-term spoken language difficulties. Long-term outcomes
of the effects of the treatment is ongoing and will examine
spoken language outcomes. While these results appear
promising, the sample size is very small. Future research
should include a larger clinical trial and include child-
level predictors of response to treatment.
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