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ABSTRACT  
   

The purpose of this study is to evaluate the effects of parent training in the 

Enhanced Milieu Teaching with Phonological Emphasis (EMT+PE) intervention 

program, using a secure internet-based conferencing software (telepractice), on parent 

strategy use and child speech and language outcomes for children with repaired cleft lip 

and/or palate (CL/P). Three participant dyads composed of a parent and child participated 

in this study. Children ranged in age from 21 to 27 months at the beginning of this study 

and all had a diagnosis of nonsyndromic CL/P. Participating dyads received three in-

person training sessions and three weekly telepractice intervention sessions. Assessment 

and intervention sessions were administered by a trained Speech Language Pathologist 

(SLP) and a graduate SLP student clinician. Parents demonstrated a positive intervention 

effect by significantly increasing their use of EMT+PE intervention strategies during 

training. Based on preliminary results, parents were able to maintain their increased use 

of strategies following the conclusion of intervention as well. Telepractice proved to be a 

valid service delivery model for conducting early intervention sessions and for supporting 

the early speech and language development for children with CL/P. 
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CHAPTER 1 

INTRODUCTION 

Children who are born with a cleft lip and/or palate receive comprehensive team-

based care through a designated cleft palate team. Cleft palate teams serve to offer 

coordinated multidisciplinary care among all specialists involved in managing and 

treating a cleft palate, including but not limited to; plastic surgeons, orthodontists, and 

speech language pathologists (SLPs). Care provided by the SLP includes early speech 

and language evaluations to monitor development and to identify the potential emergence 

of cleft related and developmental speech errors. However, in many cases, children born 

with a cleft palate who have been diagnosed with an early speech and/or language delay 

live a long distance away from their nearest cleft palate team.  Distance may make 

receiving speech services through a cleft palate team that has professionals 

knowledgeable about assessment and intervention for cleft palate speech not feasible. 

This project aims to bridge this gap in essential speech and language care by using a 

telepractice service delivery model to train parents in an established speech and language 

intervention approach to support their child’s speech and language development from 

home.  
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CHAPTER 2 

BACKGROUND LITERATURE 

Cleft lip and/or palate is a congenital craniofacial abnormality that affects 

approximately 1 out of every 750 live births in the United states each year (American 

Cleft Palate Association, 2009).  Children born with CL/P are at risk for delayed speech 

articulation development as a result of an altered anatomical structure prior to palate 

repair (Perterson-Falzone et al., 2017; Hardin-Jones and Chapman, 2014). Currently it is 

understood that surgical palate repair (typically near 12 months of age) alone is not 

always sufficient to normalize speech development for children with cleft palate (Jones, 

Chapman, & Hardin-Jones, 2003).  Often, children with CL/P produce more glottal stop 

articulations and fewer typically developing stop consonants than their typically 

developing peers (Scherer, Williams, & Proctor-Williams, 2008; Kaiser, Scherer, Frey, & 

Roberts, 2017). Previous research has shown that as the size of a child’s vocabulary 

increases, so does their expressive phonological inventory, as they are given more 

opportunities to practice sound production (Stoel-Gammon, 2011). Toddlers with CL/P 

have demonstrated positive sound system development by increasing their lexicon as well 

as by increasing the use of developmentally expected sound errors and by decreasing the 

use of cleft-related sound errors (Kaiser et al., 2017). When compared to typically 

developing peers, toddlers with CL/P often have delayed first words and restricted 

expressive vocabularies (Chapman et al., 2003; Lancaster et al., 2019).  

Children with cleft palate often receive speech and language intervention services 

primarily focused on expanding vocabulary while simultaneously improving speech 

accuracy (Hardin-Jones & Chapman, 2014). It has been established that Enhanced Milieu 
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Teaching with Phonological Emphasis (EMT+PE) is a beneficial speech and language 

intervention for young children with nonsyndromic cleft lip and palate for increasing 

target vocabulary use and expanding sound inventories and accuracy (Scherer et al. 2008; 

Kaiser et al. 2017). EMT+PE is a naturalistic intervention that provides support for 

developmental change by focusing on both vocabulary and speech targets. In a study of 

19 young children with nonsyndromic cleft lip and palate, EMT+PE was demonstrated to 

significantly improve receptive language, expressive vocabulary, and number of correct 

consonants as compared to a control group that received typical community-based speech 

and language services (Kaiser et al., 2017). Additionally, young children who produced 

seven words per minute prior to EMT+PE intervention have been shown to make the 

greatest amount of progress when it comes to speech accuracy (Scherer at al., 2017).  

Prior to any involvement of an SLP, a child’s first communication partner is their 

parent. Parents serve as a constant source for modeling language for objects and actions 

and reinforcing communication attempts. Not all parents intentionally model language for 

their child with the same rate and consistency, but the majority of all parents support their 

child’s burgeoning communication skills. In a 2011 meta-analysis evaluating 18 group-

design studies looking at the effects of using parents to deliver language interventions, it 

was concluded that teaching parents to implement specific language strategies did have a 

positive impact on the child’s communication skills and language development (Roberts 

& Kaiser, 2011).  Parent training is a valid method for implementing an evidence-based 

intervention strategy such as Enhanced Milieu Teaching (EMT) to support a child’s use 

of language and communication in their daily life (Kaiser & Roberts, 2013). The Teach-

Model-Coach-Review (Roberts et al., 2014) parent training method is an approach to 
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parent training that allows the parent instructor to first teach the strategy by reiterating, 

acting out, and discussing the strategy in context. Next the strategy is modeled during a 

play session and discussed. Parents then are able to practice the strategy with their child 

with clinician coaching, and lastly the clinician and parent review the session together 

discussing what was done well and things to try differently next time. The Teach-Model-

Coach-Review (TMCR) approach is effective in teaching specific EMT language 

strategies and improving child language outcomes (Roberts et al., 2014). During this 

approach parents are trained in specific strategies (teach), given the opportunity to 

observe those strategies being modeled with their child for them (model), then take over 

the child interaction as clinicians coach them through what they are doing well (coach), 

and then strategies and performance are reviewed and discussed at the conclusion of the 

session (review). 

Delivery of Early Intervention  

Children with clefts have issues of access to early intervention from providers who 

are familiar with their specific speech characteristics.  Many children are not receiving 

these services due to lack of proximity to providers, but there is little research on the 

effectiveness of early intervention delivered in non-traditional ways.  Telepractice is an 

intervention delivery method within the speech and language pathology field that has 

been demonstrated as an effective platform over which to teach language facilitation 

strategies to parents. Specifically, early language intervention has been beneficial when 

intervention encompasses both face-to-face interaction and distance video 

teleconferencing (McDuffie et al., 2016). McDuffie et al., 2016, found parent training in 

naturalistic early intervention strategies including follow-in commenting, environmental 
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arrangement, time delay, and expanding to be effective in supporting increased parent use 

of strategies for children aged two to five. Currently, the effectiveness of parent training 

in EMT+PE via telepractice is not known.   

The purpose of this study is to evaluate the effects of parent training in Enhanced 

Milieu Teaching with Phonological Emphasis intervention program, using a secure 

internet-based conferencing software (telepractice), on parent strategy use and child 

speech and language outcomes for children with repaired cleft lip and/or palate. 

Currently, there is no research showing whether using telepractice to train parents in 

EMT+PE is an effective method for supporting the use of parent speech and language 

facilitation strategies.  

Research Questions: 

1. Does parent use of EMT+PE strategies, including matched turns, 

modeling and expansions, and prompting and recasting, increase with 

parent-training on these specific strategies as measured over the course of 

our intervention study?  

2. Does parent use of EMT+PE strategies, including matched turns, 

modeling and expansions, and prompting and recasting, increase with 

parent-training on these specific strategies as measured by language 

sampling before and after the implementation of an early-intervention 

study? 

3. Do the percent of consonants correct (PCC) and the size of the child’s 

expressive vocabulary increase from pre-intervention to post-intervention 

with the implementation of EMT+PE strategies? 
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Hypotheses:  

1. It is hypothesized that the frequency with which parents implement strategies, 

including matched turns, modeling and expansions, and prompting and recasting, 

will increase following in-person parent training sessions on each strategy at the 

ASU campus for the duration of each respective phase. 

2. It is hypothesized that there will be an increase in the frequency with which 

parents implement strategies, including matched turns, modeling and expansions, 

and prompting and recasting, from pre-intervention to post-intervention as 

measured by language sampling. 

3. It is hypothesized that children will increase their percent of consonants correct as 

well as the size of their expressive vocabulary inventory from pre-intervention to 

post-intervention as measured by an articulation assessment and vocabulary 

inventory assessment. 



  7 

CHAPTER 3 

METHODOLOGY 

Participants 

Four child-parent dyads were recruited for this study. Three dyads were selected for 

participation in the intervention. Participants were recruited through the local cleft and 

craniofacial team, social media support groups, and through local speech and language 

centers. Child-parent dyads were selected based on a series of decided-upon inclusion 

criteria.  

- Inclusion Criteria 

o Participants were selected based on the following inclusion criteria: (Brief 

explanations of rationale for inclusion criteria appear in italicized text).  

§ Have a cleft lip and/or palate (CL/P).  

§ Between the ages of 20 and 30 months at pre-intervention.  

§ Had primary palatal repair by 12 months of age.  

§ Child has no history of speech therapy services.  

§ Has typical hearing as assessed by a standard hearing screening. 

§ Demonstrate cognitive performance within the normal range, as 

indicated by a cognitive composite score of 80 or above on the 

Bayley Scales of Infant and Toddler Development-III (Bayley, 

2006). 

§ Demonstrate joint attention with caregiver during a play-based 

language sample at pre-intervention.  

§ During administration of the Preschool-Language Scales, Fifth 
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Edition (PLS-5), the participant receives a score of “1” on 

Expressive Communication Item #20 “Imitates a word”.  

§ One caregiver that lives in the home with the child is interested in 

being trained in speech and language intervention strategies and 

will commit to participating in two telepractice intervention 

sessions weekly over the course of the project.  

- Exclusion Criteria 

o Children will be excluded from the project for the following reasons: 

§ Diagnosed with a genetic syndrome or presenting with three 

additional dysmorphic features in addition to the cleft lip and 

palate. 

§ Is Bilingual, Multilingual, or Non-English speaking. 

§ Presenting with a sensorineural hearing loss or hearing thresholds 

greater than >30 dB HL, as tested by an audiologist.  

§ Child receives a score of “1” on PLS-5 Expressive 

Communication Item #29 “Uses Different Word Combinations”. 

To receive a score of 1, the child would have to produce three 

different word combination types during the assessment. Children 

producing multiple different word combinations would have more 

advanced expressive language skills than children in the single 

word communication stage.  

Please see Table 1 for a review of participant demographics. 
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Table 1 
 
Participant Demographics 

Note. *WNL = within normal limits 

Design 

This study was designed to be a multiple baseline across parent behaviors within-

subject study. Intervention was replicated across three participating dyads. The study was 

constructed to determine the effects of providing parent training in the EMT+PE 

intervention approach using telepractice on parent language strategy use and, 

consequently, child speech and language outcomes.  The within-subject design allows for 

a close examination of the effects of the introduction of an intervention on the outcomes 

Measure Child 1 Child 2 Child 3 
Gender F M M 

Age at pre-
intervention 
assessment 

2;03 1;9 1;10 
 

 
Cleft Type 

 

 
Unilateral cleft lip 

and palate 

 
Bilateral cleft lip and 

palate 

 
Unilateral cleft lip 
and alveolar notch 

 
Age at Lip Repair 

 
5 mos. 

 
6 mos. 

 
7 mos. 

 
Age at Palate Repair 

 
11 mos. 

 
10 mos. 

 
N/A 

 
Additional Diagnoses 

 
Hemifacial 
microsomia 

 
Glanzmann 

Thrombasthenia, 
palatal fistula 

 
N/A 

 
Hearing Status 

 
Difficulty hearing 
high frequencies 

 
WNL 

 
WNL 

Mother 
Demographics 

   

 
Age 

 
35 

 
33 

 
39 

 
Education Level 

 
Some college 

 
Bachelor’s Degree 

 
Master’s Degree 

 
Occupation 

 
Retail manager 

 
Stay at home mom 

 
Stay at home mom 
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of interest since intervention is the only changing variable throughout the study.  As a 

result, individual level effects may be described and facilitate appropriate treatment for 

participating dyads (Byiers et al., 2012). Prior to the introduction of any treatment phase, 

a stable baseline for each treatment phase was established and judged to be ready for 

intervention by a masked visual analyst (MVA).  

Assessment 

Two 90-minute, in-person pre-intervention assessment sessions were held in the 

Arizona State University Cleft and Craniofacial Laboratory. Due to the young age of 

child participants, assessments were held over the course of two days to allow children to 

complete the assessments with minimal fatigue.  The comprehensive pre-intervention 

assessments were used to determine the child’s eligibility to participate in the study. 

Speech, language, cognitive, and social-emotional information obtained during pre-

intervention assessments was used for intervention planning as well. Table 2 outlines the 

pre- and post-intervention battery of assessments.  

Following the completion of the intervention phases, immediate post-intervention 

measures of speech and expressive vocabulary development and post-maintenance measures 

of speech development were collected. Post-intervention assessments included all the same 

assessments as pre-intervention with the exception of the medical and case histories and 

Bayley Scales of Infant Development. Given the variability of child ages and abilities, 

descriptive results are discussed below as there was no control for pre-intervention and post-

intervention measures. 

Due to the unforeseen COVID 19 global pandemic, post-intervention assessment 

procedures were altered to reflect the social distancing guidelines mandated by ASU and the 
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College of Health Solutions. Parent-completed forms including the MCDI and the ICS were 

provided to the family to complete at home. The PEEPS was administered through 

telepractice for families 1 and 2. Due to attention concerns, the PEEPS materials were 

provided to Family 3 and the assessment was completed by mother while being guided by a 

trained graduate student clinician over telepractice. Materials and instructions for the PLS-5 

were provided to all families and trialed with two of the participating families. Parents were 

asked to administer the PLS-5 in a distraction free environment while being instructed on the 

assessment administration guidelines, order, and prompts in real time by a trained graduate 

student clinician. Lastly, a 15-minute language sample was collected via telepractice during 

which parents were asked to play with their child using toys that had been provided for the 

study. All assessment sessions were video-recorded and audio-recorded in order to obtain 

high-quality audio that allowed for accurate phonetic transcription for speech measures. 
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Table 2 
 
Battery of Assessments 
Assessment  
 

Description 
 

Data Collected 
 

Time 
Collected 

Case History A detailed description of 
the participating dyad 

Demographics, medical 
history, social and 
developmental history, 
communication history 
 

Pre-
Intervention 
 

Bayley Scales of Infant 
Development-III 
(Bayley, 2006)  

Measure of cognitive 
development 

Cognitive Scaled Score 
Social-Emotional 
Parent Questionnaire 
Composite Score 
 

Pre-
Intervention 
 

McArthur Bates 
Communicative 
Development Inventory 
(CDI, Fenson et al., 
2007) 
 

Parent report of expressive 
vocabulary  

Number of expressive 
vocabulary words in 
child’s inventory 

Pre-
Intervention 
Post-
Intervention 

Profiles of Early 
Expressive 
Phonological Skills 
(PEEPS, Stoel-
Gammon, 2013) 
 

Measure of phonological 
skills in single-word 
productions elicited through 
naming toys and objects 

Consonant inventory 
by manner and class 
Percent of Consonants 
Correct (PCC) 
 

Pre-
Intervention 
Post-
Intervention 

Preschool Language 
Scales (PLS-5, 
Zimmerman et al., 
2011) 

Measure of receptive and 
expressive language 
abilities 

Auditory 
Comprehension 
Subscale 
Expressive 
Communication 
Subscale  

Pre-
Intervention 
Post-
Intervention 

Language sample  
(15 minutes) 

Language sample will be 
transcribed and analyzed 
using Systematic Analysis 
of Language Transcripts 
(SALT), (Miller & 
Chapman, 2008) 
 

Number of words 
Number of different 
words 
Words per minute 

Pre-
Intervention 
Post-
Intervention 

Intelligibility in Context 
Scale (ICS, McLeod, 
Harrison, & 
McCormack, 2012a) 
 

Parent-completed 
questionnaire regarding the 
functional intelligibility of 
children with speech sound 
disorders 
 

Functional 
intelligibility score and 
descriptive rating 

Pre-
Intervention 
Post-
Intervention 

Note. Post-intervention assessments will include all the same assessments as pre-intervention without 

the history or Bayley Scales of Infant Development. 
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Intervention Overview 

Intervention for this study consisted of three phases: 1) Baseline Phase, 2) 

Intervention Phase, and 3) Maintenance Phase. The baseline, intervention, and 

maintenance phase sessions were all conducted in the child’s home to minimize any 

additional burden of travel. Time commitment from pre-intervention to post-maintenance 

will be approximately three months, with two months dedicated from pre- to post-

intervention, and no more than one month for post-maintenance. A number of materials 

were provided to families throughout the course of intervention. Following the in-person 

training sessions, parents were sent home with a Lena audio recorder (LENATM Recorder) 

and a special T-shirt designed to hold the Lena audio recorder on the child’s chest. Audio 

recorders were provided to ensure high quality audio was being collected in order to 

transcribe speech sounds. Parents were instructed on how to operate the Lena device and 

asked to turn the device on for each at-home session. Additionally, materials conducive 

to eliciting a variety of words with pre-determined speech targets sounds were provided 

for each family. Families were given a list of potential words that could be targeted using 

the new toys and instructed on how to incorporate the target words into play. 

Additionally, in order to support the speech targets for each child, predetermined target 

words were turned into practice index card sized cards that contained both the picture and 

target word an assembled into a small book for families to use during daily routines. 

 

Baseline 

During the Baseline Phase a minimum of 5 play sessions were conducted with 

parent-selected toys and activities. Interventionists collected data on independent use of 
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parent strategies prior to the introduction of intervention. Performance during baseline 

sessions helped inform specific language targets selected for the child (Roberts & Kaiser, 

2015). The baseline phase lasted between one to two weeks to allow time for sufficient 

data to be collected on the parent use of strategies. All collected data points were plotted 

and sent to a masked visual analyst (MVA). The MVA determined participant eligibility 

to advance from the baseline to the intervention phase when a stable baseline was 

established (Kratochwil et al., 2010). Reliable parent strategy use was the variable that 

determined the advancement from the baseline to intervention phase.  

 

Intervention 

The Intervention Phase was the time during which the parents were trained on 

EMT+PE strategies and given the opportunity to employ the strategies at home. Parent 

training sessions utilized the teach-model-coach-review system of parent training 

(Roberts et al., 2014). EMT+PE intervention strategies included matched turns, modeling 

and expansions, and prompting and recasting. During the intervention phase a range of 

20-24 sessions were conducted. This included three foundational in-person intervention 

strategy workshops for parents, during which new strategies were introduced, and 17-21 

parent intervention sessions. Number of parent practice session varied depending on rate 

of improvement for parent strategy use. Practice sessions were conducted three times 

weekly using video teleconferencing and lasted approximately 30 minutes each. After the 

introduction of each new parent strategy during the in-person workshop, a minimum of 

three practice sessions were held to collect data on parent strategy use and child 

responsiveness. Data was collected for five minutes each session.  
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In-Person Training  

 Families where invited to the ASU Cleft and Craniofacial Laboratory in order to 

deliver a one-hour presentation and practice session for each new set of strategies. 

Training followed the Teach-Model-Coach-Review training method outlined by Roberts 

et al., 2016. Training began with the “Teach” component which consisted of a 

PowerPoint slide presentation outlining each new strategy and providing multiple video 

and written examples of each strategy used correctly. Next, the “Model” component 

began as parents were invited to observe the new strategies being modeled with their 

child by a graduate student clinician and licensed SLP in a therapy room for 10 to 15 

minutes of play. As clinicians modeled the strategy, they verbally outlined the strategies 

they were using in real-time. After the clinician model the “Coach” component began as 

the parent took over play with the child and was coached through using the new strategy 

as the clinicians remained in the room. Each time the parent successfully used the 

strategies, they were provided a positive verbal reinforcement that they were 

implementing the strategy correctly. The in-person training session concluded with the 

“Review” component as the clinicians and parent discussed the new strategies, what the 

parent did well, and new ideas to incorporate during play. All three families were brought 

in for training on match turns and modeling in expansions. Due to limited consonant 

inventory and expressive vocabulary size, it was determined that training on prompting 

and recasting was not developmentally appropriate for Child 3, so they received 

additional intervention practice sessions for modeling and expansions. Families 1 and 2 

proceeded with training for prompting and recasting as scheduled. 
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Telepractice Intervention Sessions 

 Following each workshop, families participated in three weekly telepractice 

intervention sessions. These sessions were held over the video teleconferencing program 

“Zoom” and were both video and audio recorded. These sessions followed a modified 

Teach-Model-Coach-Review format. At the beginning of each session parents were 

reminded of the strategies they were to be using and any parent questions were answered. 

During each session parents were coached through 10 to 15 minutes of play and were 

given feedback on their implementation of the strategies they had most recently been 

trained on. Five minutes of the play each session was set aside for minimal clinician 

interaction. These five-minute samples were later transcribed and analyzed for frequency 

of parent use. During each intervention session, parents were also asked to run through 

the booklet of speech sound target words provided in order to collect data on speech 

sound development for each child. Intervention sessions concluded with a discussion of 

things done well with implementation of the strategies that day and parents were given 

time to share what they felt had been working and to comment on how they feel their 

child’s overall speech and language development was progressing. Due to the nature of 

telepractice sessions, the only component of the TMCR training system that could not be 

achieved was the Model component. 

At the time of Baseline, most families used strategies that approached a previously 

determined criterion point, a potential indicator of the high quality of their natural play 

habits while interacting with their child. Consequently, it was decided that in order to 

move on to training in the next intervention phase parents must demonstrate a growth of 

at least 10% in the frequency of strategy use as compared to the baseline strategies for at 
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least three consecutive sessions (American Speech Language Hearing Association). This 

standard was met for all phases taught for two of three enrolled participants. Once parent 

performance had met this standard, they were invited back in to participate in training for 

the next set of strategies. Once three sessions of increased strategy use were established 

in the modeling and expansion phase for Family 3, clinicians determined that staying 

within this phase would be most developmentally appropriate for the child and 

intervention sessions continued to be provided in order to support continued use of the 

strategies. 

 

Maintenance 

The maintenance phase followed the same procedure as the baseline phase and data 

was collected on whether parent outcomes were maintained after the conclusion of direct 

coaching. Three weekly data collection sessions began one week after the conclusion of 

post-intervention assessment sessions to assess parent use of strategies taught during 

intervention.   

 

Overview of Intervention Strategies 

Phase One:  Matched Turns 

 Phase 1 included training in the strategy of matched turns. This strategy promotes 

active engagement during play from the child as any nonverbal or verbal act that the child 

makes is “matched” with a parent response (Kaiser et al., 2017). Parents were instructed 

to follow the child’s lead and join in on activities the child showed interest in. Parents 

were encouraged to step back and allow the child to choose the materials he/she would 
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like to engage with (Thompson & Nietfeld, 2019, slide 15). Playing face-to-face was 

emphasized with this strategy to promote social engagement and communication. Parents 

were instructed to show the child a toy rather than telling the child what a toy was 

(Thompson & Nietfeld, 2019, slide 17). For example, parents were asked to pick up a toy, 

show it to the child and allow multiple seconds of wait time to see if the child would 

vocalize about the toy before the parent labeled it. Commenting instead of quizzing was 

also a focus in this strategy as using questions can often result in the parent leading the 

conversation (Thompson & Nietfeld, 2019, slide 19). Matched turns were accepted if 

they were either a matched turn related to a nonverbal child act, or a matched turn related 

to a verbal child utterance.  

Phase Two:  Modeling and Expansions 

 Phase 2 included training in the strategies of modeling and expansions.  Modeling 

and expansions are used to encourage language through the parent demonstrating and 

showing (pointing) to support language (Kaiser et. al, 2017). Parents were trained to 

model words by labeling an object, labeling the result of an action, labeling a change in 

location, and/or labeling an action he/she performs (Thompson & Nietfeld, 2019, slide 

24). For example, a parent might provide a model by opening a box of cars, giving one to 

the child, and modeling the word “car”. In addition to modeling, parents were taught to 

expand on the utterances that the child was able to produce. In order to expand 

appropriately, parents were instructed to add on to the child’s utterance using a new or 

different word when the child produces a spontaneous utterance, or when the child 

imitates the parent’s utterance (Thompson & Nietfeld, 2019, slide 40). By expanding, the 

parent is reinforcing the content of the child’s utterance while modeling new vocabulary 
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and sentence structures. Parents were instructed to turn the child’s word into a sentence, 

and replace general words (this, that, etc.) the child uses. For example, if a child were to 

push a car down a ramp and say “down”, the parent could expand on this utterance by 

responding with “the car went down”. Modeling and expanding provides the opportunity 

to visually and verbally emphasize a word’s meaning and support the child’s use and 

understanding of object names, location words, description words, and ongoing actions. 

Phase Three:  Prompting and Recasting 

 Phase 3 included training in the strategies of prompting and recasting. Prompting 

and recasting are used to give the child the opportunity to use new words and give the 

parent an opportunity to model the correct production of phonemes. In order to accurately 

prompt their child, parents were instructed to direct their child to say a word by providing 

them with appropriate support when the child makes a nonverbal request, uses an 

incorrect word, and/or uses a general word such as “this” or “that” (Thompson & 

Nietfeld, 2019, slide 51). Parents were trained to prompt their child by asking their child 

an open question, giving their child a choice, or asking their child to say a specific word. 

An open question provides the least amount of support and is used when the child already 

knows the word for what he/she is requesting (Thompson & Nietfeld, 2019, slide 59). For 

example, if the child is playing with toy animals the parent might say “what are the 

animals doing?”. Giving a choice provides a child with a mid-level of support and 

includes giving the child a verbal model of the word he/she is intending to request 

(Thompson & Nietfeld, 2019, slide 61). Parents were trained to hold up two objects 

without saying anything and wait for the child to indicate which one he/she wants. If the 

child did not respond verbally, the parent was told to give the child a verbal choice. For 
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example, if the child was playing with a baby doll, the parent held up two bottles, and the 

child said “milk,” the parent would then hand the child the bottle of milk. If the child did 

not say “milk,” but instead pointed to the bottle full of milk, the parent would say, “milk 

or juice” and then waits for the child to respond verbally. Alternatively, using a “say” 

prompt gives the child the highest level of support as parents explicitly prompt their child 

to “say _____” (Thompson & Nietfeld, 2019, slide 63). Lastly, “Say” prompts are 

especially useful in situations in which the word is one that the child does not know or 

does not say often. In addition to prompting, parents were trained to recast their child’s 

speech. Parents were trained to repeat their child’s word immediately following an 

incorrect production, emphasizing the correct sound. For example, if the child said “gall” 

for “ball” the parent was instructed to respond with “ball,” while emphasizing the /b/ 

sound with proper articulatory placement.  

 

Reliability 

Both intrarater reliability and interrater reliability were calculated for a minimum 

of 20% of all samples that were transcribed and coded for parent strategy use in SALT 

(Miller and Chapman, 2008). In phases where 20% of transcriptions were equal to fewer 

than two transcripts, a minimum of two transcripts were re-coded instead. A minimum of 

80% agreement for both intrarater and interrater reliability was established for all 

transcripts. 
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Analysis 

 Data analysis used the following components proposed by Byiers and colleagues 

for analyzing single-case research: examining the data for intervention effects and 

evaluating effect magnitude. The MVA inspected whether or not a consistent baseline 

had been established to move on to intervention. Visual inspection of data for 

intervention effects was utilized within phases for each participant and across all three 

participants. Visual inspection of the data included level, trend, variability, immediacy of 

effect, overlap, and consistency (Kratochwil et al., 2010). Additional quantitative analysis 

was conducted to support findings of our visual inspection. Magnitude of effect was 

determined using the following calculations commonly utilized in single-case research 

design. Percentage of Nonoverlapping Data (PND) was used to allow for descriptive 

degrees of overlap and the Tau-nonoverlap measure (Tau-U) was used as an additional 

calculation of effect size. Tau values account for both the level change across phases and 

positive baseline trend (Parker et al., 2011). Please refer to Table 3 for an overview of 

intervention effect size values within and across participants. Tau values are presented 

first by phase for each participant. Weighted average values are presented as a measure of 

overall intervention effect size.  
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Table 3 

Intervention Effect Size Values 
Parent Measure PND 

(%) 
PND 
p value 

Tau Tau 
p value 

CI 90% Tau 
Qualitative 
Interpretation 

Mom 1 Phase 1   

75 0.0319 0.9 0.0275 0.228<>1 Effective 
Phase 2 

 

100 0.0111 1.1333 0.0113 0.398<>1 Very effective 
Phase 3 100 0.0014 1.1 0.0026 0.499<>1 Very Effective 

Mom 2 Phase 1   

100 0.0025 0.84 0.0283 0.210<>1 Effective 

Phase 2 
 

100 0.0025 0.75 0.0372 0.398<>1 Effective 
Phase 3 100 0.0111 1 0.0253 0.264<>1 Very Effective 

Mom 3 Phase 1 40 0.0902 0.675 0.0283 0.113<>1 Effective 
Phase 2 100 0.0003 0.9111 0.0372 0.398<>1 Effective 

Weighted 
Average 

Phase 1 - - 0.7979 0.0003 0.4384<>1 Effective 
Phase 2 - - 0.9173 0 0.5532<>1 Effective 
Phase 3 - - 1.0551 0.0003 0.5802<>1 Very effective 

Note. Phase 1= Matched Turns; Phase 2= Modeling and Expansions; Phase 3= Prompting and 

Recasting. Percentage of Nonoverlapping Data (PND) calculated based on percentage of 

treatment phase scores that exceed the maximum score in the baseline phase. Qualitative 

interpretation based on Rakap, 2015. 

 

  PND was calculated for all three participants at each phase level as a measure of 

individual phase effect size per parent. In addition to PND, Tau was also calculated as a 

measure of effect size for each individual phase across participants as well as calculated 

as a weighted average for each phase. Calculating the weighted average allows us to 

determine the overall effect size of each intervention phase. Tau scores for all three 

intervention phases including Matched Turns, Modeling and Expansions, and Prompting 

and Recasting met or exceeded the “effective” criterion (65% or lower: weak or small 

effect; between 66% and 92%: medium to high effect; and 93% to 100%: large or strong 

effect (Parker & Vannest, 2009; Rispoli et al., 2013). 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Results for Research Question 1: Parent strategies over the course of intervention. 

 Visual and quantitative analysis of this intervention study demonstrates that 

training parents to act as EMT+PE interventionists in-person, followed by telepractice 

intervention sessions, is an effective method for increasing the frequency with which 

parent use specific strategies. Throughout the course of intervention, Parents 1-3 

increased the frequency with which they used each set of strategies by a minimum of 

10%. A 10% increase was maintained for a minimum of three consecutive sessions 

during intervention in each phase. Effect sizes for all phases were statistically significant 

with p-values ranging from 0 to 0.0372. As a group, intervention effect sizes are as 

follows: Matched Turns (Tau=0.7979, p=0.003); Modeling and Expansions (Tau=0.9173, 

p=0); Prompting and Recasting (Tau= 1.0551, p= 0.003).  

During five-minute data collection sessions, parents produced approximately 100 

utterances. During calculation of percent of strategy use, number of utterances reflected 

number of opportunities for the parent to use each strategy. Consequently, fluctuations in 

overall percentage of strategy use for each phase corresponds to the number of times the 

parent used each strategy. By the end of intervention, initial challenges such as placement 

of laptop or phone, technical navigation of the Zoom platform, and establishing an area of 

play within the parent’s control, were resolved. Please see Figures 1-3 below for an 

overview of intervention results for each parent.  
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Figure 1  

Parent 1: Percent of Strategy Use by Intervention Phase 

 

Note. Connected data points displayed represent consecutive sessions. Single data points 

represent period baseline and maintenance sessions.  

Parent 1 successfully implemented all three strategies with a minimum of 10% 

increase as compared to the average of baseline values. Following the initial five baseline 

sessions, additional sessions were periodically transcribed and coded in order to check in 
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on baseline data stability. During the Matched Turns phase (Tau= 0.0, p=0.0275), Parent 

1 demonstrated a slight increase of Modeling and Expanding prior to initiation of 

training. This increase was slight and may be related to the Matched Turns strategy of 

following the child’s lead and commenting on what the child is doing. Parent 1 achieved 

a significant increase in her use of Modeling and Expansions phase (Tau= 1.1333, 

p=0.0113) as well.  

Although Parent 1 significantly increased her use of all strategies during 

intervention, visual inspection reveals that performance during intervention was variable. 

This is evident in the variability within her Prompting and Recasting phase (Tau= 1.1, 

p=0.0026). Sessions 1-15 had a regular routine during which parents were incorporating 

intervention sessions into their daily lives and routines. However, the COVID-19 global 

pandemic warranted stay-at-home regulations beginning at the time that Parent 1’s 

Prompting and Recasting phase was initiated. Stay-at-home regulations remained in place 

through the end of the study. Consequently, Parent 1 along with her spouse and two other 

children were in the process of adjusting to new routines at this time.  The added stress of 

staying at home and not being able to proceed with daily life is likely a factor in the 

variability of her performance during this phase. Toward the end of intervention 

clinicians noticed that the stay-at-home guidelines were potentially impacting child 

performance as well. During these sessions, behaviors such as protesting and decreased 

attention presented themselves more often than they did at the beginning of intervention.  

Following the conclusion of each phase, Parent 1 demonstrated stable use of 

strategies while being trained on new strategies. Some slight decreases in her use of 

Modeling and Expansions can be detected during the same sessions that Prompting and 
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Recasting were more variable.  After post-intervention assessment was completed, three 

consecutive maintenance points were collected, data from these sessions are represented 

by the final three data points in Figure 1 for each phase. Parent one maintained strategy 

use at a stable or increased level as compared to her performance during intervention. She 

was successfully able to use each strategy independently without any direct coaching 

from clinicians. 

With the introduction of each new strategy, Parent 1 was highly responsive to 

feedback and reliably incorporated the suggestions that clinicians made. Parent 1 was 

especially responsive to following the child’s lead and incorporating toys and materials 

that she knew would engage the child. She quickly took to incorporating dynamic toys 

that would lead to a rich play environment and often modeled new words and actions for 

her child. During the Prompting and Recasting phase she incorporated open questions 

and choices independently with minimal clinician input. Throughout the study Parent one 

commented on the increased confidence that her child was displaying when speaking. 

Family 1 also includes two siblings and Parent 1 expressed that taking half an hour three 

times a week to work one-on-one with her child was especially helpful in supporting 

Child 1’s speech and language development.  
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Figure 2 

Parent 2: Percent of Strategy Use by Intervention Phase 

 

Note. Connected data points displayed represent consecutive sessions. Single data points 

represent period baseline and maintenance sessions.  

 

Parent 2 successfully implemented all three strategies with a minimum of 10% 

increase as compared to the average of baseline values. During the Matched Turns phase 

(Tau= 0.84, p= 0.0283), Parent 2 maintained a stable increase in her intervention phase. 
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Parent 2 was most successful with her use of matched turns when the session began with 

a reminder to match the child’s pace and follow his lead during play. Following 

intervention for Matched Turns, her use of this strategy remained high as training and 

intervention for other strategies began. Parent two was highly variable during the baseline 

phase for matched turns. Intervention was initiated for this phase based on clinical 

judgement as the MVA agreed that additional baseline sessions would serve minimal 

clinical purpose. Once intervention on Modeling and Expansions began, Parent 2 

demonstrated a significant increase in the frequency of these strategies and established a 

stable intervention phase (Tau= 0.05, p=0.0372). As Modeling and Expansions went on 

to the maintenance phase, her use remained high.   

During the baseline phase, Parent 2’s use of Prompting and Recasting decreased 

slightly as intervention for the first two phases took place. However, once intervention 

began, she reliably established increased use of Prompting and Recasting strategies (Tau= 

1, p=0.0253). She was especially responsive to providing open question, choice, and 

“say” prompts given a short review at the beginning of the intervention session. After 

post-intervention assessment was completed, three consecutive maintenance points were 

collected, data from these sessions are represented by the final three data points in Figure 

2 for each phase. Parent 2 maintained her use of matched turns and modeling and 

expansions at a stable or increased level as compared to her performance during 

intervention. Her performance for prompting and recasting decreased, and Parent 2 even 

commented that she found these two strategies most difficult. This would indicate that 

direct coaching, especially on these strategies could continue to be beneficial for Parent 

2. 
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As with Family 1, Family 2 had a significant disruption in their daily routines 

with the COVID-19 stay-at-home regulations. This is likely reflected in the variability 

across all strategies from sessions 18-21. Child 2’s older sibling was home from school as 

a result of the pandemic and there were sessions that Parent 2 was instructing Child 2’s 

older sibling while the intervention session was taking place. This contributed to 

disrupted play routines at times.   

With the introduction of each new strategy, Parent 2 was responsive to feedback 

and discussion of how to maintain the use of previously taught strategies. Parent 2 was 

successful with having a variety of toys available to the child while maintaining control 

over the toys. This provided Child 2 with additional opportunities to request and label 

objects.  Allowing wait time and leaving the session to be directed by the child proved 

challenging at times, but Parent 2 was responsive to reminders for these strategies. When 

Parent 2 was given these reminders play sessions were more productive for the child as 

he would use more word attempts and behaviors such as protesting and crying were 

noticeably decreased. Parent 2 was especially responsive to providing models of words 

when her child used general words/phrases such as “that” or “I want”. Throughout the 

study Parent 2 was willing to try new play activities and often reported that her child was 

attempting new words and using new sounds.  

Child 2 does have a small palatal fistula at the anterior portion of his palate repair 

site, the extent of which is not fully known. This is likely a contributing factor to 

articulation errors in his consonant inventory. Despite his fistula, stop consonants were 

appreciated intermittently throughout intervention. Nasal occlusion was occasionally 

attempted in an effort to direct airflow through the oral cavity instead of the nasal cavity. 
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Parent 2 was responsive to instruction on when to attempt nasal occlusion, and when to 

hold off.  Parent 2 often stated what strategies she would be using at the beginning of the 

intervention session with minimal prompting from the clinicians.  

 

Figure 3 

Parent 3: Percent of Strategy Use by Intervention Phase 

 

Note. Connected data points displayed represent consecutive sessions. Single data points 

represent period baseline and maintenance sessions.  

 Parent 3 successfully implemented strategies with a minimum of 10% increase as 

compared to the average of baseline values for each respective phase. The baseline phase 

for Matched Turns was extended in order for the MVA to indicate that a stable baseline 

had been established. Once intervention for Matched Turns began, there was a significant 
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intervention effect (Tau= 0.675, p=0.0283). Parent 3 responded well to training on 

following her child’s lead and matching both his nonverbal acts and vocalizations. As 

training in Modeling and Expansions began, she continued to use matched turns at the 

level achieved during intervention.   

The baseline phase for Modeling and Expansions remained quite stable until 

intervention began. Intervention in this phase was very effective (Tau= 0.911; p=0.0372) 

for increasing her use of Modeling and Expansions.  At the time that Parent 3 enrolled in 

the study, she reported that her child had two words in his lexicon. With training in both 

phases, she demonstrated increased understanding of the words her child was attempting. 

Child 3 was attempting more words than his mother recognized, they were primarily 

attempts using only vowels in addition to vocalizations. For this reason, the research team 

decided to keep Family 3 in the Modeling and Expansions phase, as training in 

Prompting and Recasting was not yet developmentally appropriate for Child 3. After 

post-intervention assessment was completed, three consecutive maintenance points were 

collected, data from these sessions are represented by the final three data points in Figure 

3 for each phase. Parent 3 maintained her use of each strategy at a stable or increased 

level as compared to her performance during intervention. She was successfully able to 

use strategies independently following the conclusion of any direct coaching from 

clinicians. 

As intervention in phase two continued, many more words began to emerge 

during intervention sessions and during daily routines. Parent 3 regularly reported that 

her son was attempting and using new words, especially with his siblings. Throughout all 

phases Parent 3 was responsive to incorporating new objects and materials during play. 
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She began using more diverse vocabulary during play with a minimal amount of 

coaching by clinicians. Parent 3 remained high in her used of Modeling and Expansions 

for the extended amount of time that this phased lasted. Due to the limited productions of 

her child, this increase is primarily a result of increased modeling as there were fewer 

opportunities to expand on his words.  

As with Families 1 and 2, the COVID-19 stay-at-home regulations resulted in a 

disruption of daily routines for Family 3. During this period, intervention sessions were 

semi-regularly interrupted by siblings. Despite this, Parent 3 remained quite stable in her 

use of Matched Turns and Modeling and Expansions through the end of both phases. 

Parent 3 reported at many times that she felt her child was playing around with new 

sounds and initiating exchanges with both parents and siblings. She felt that with more 

words, her child’s frustration was slightly decreased as compared to pre-intervention.  
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Results for Research Question 2: Parent strategy use before and after intervention.  

 The frequency of parent strategy use was collected from a 15-minute language 

sample during which the parent and child played with toys identified by the clinicians. 

Samples were collected at pre-intervention and post-intervention. Please see Tables 4 and 

5 below for an overview of pre-intervention and post-intervention language sample 

measures.  

Table 4 

Pre- and Post- Intervention Parent Strategies 

Parent Timepoint % Matched Turns % Modeling and 
Expansions 

% Prompting and 
Recasting 

Mom 
1 

Pre-
Intervention 

53 33 28 

Post-
Intervention 

68 64 49 

Mom 
2 

Pre-
Intervention 

41 44 11 

 Post-
Intervention 

54 64 40 

Mom 
3 

Pre-
Intervention 

53 38 - 

 Post- 
Intervention 

87 87 - 

Note. Prompting and Recasting values excluded for Mom 3 as intervention did not progress to 

training in these strategies.  

 

Parents one through three made a large increase in the frequency with which they 

use strategies as measured by 15-minute language sample before and after intervention. 

Parent 1 increased her use of Matched Turns by 15%, Modeling and Expansions by 31%, 

and Prompting and Recasting by 21%. Parent 2 increased her use of Matched Turns by 

13%, Modeling and Expansions by 20%, and Prompting and Recasting by 29%.  



  34 

Parent 3 increased her use of Matched Turns by 34% and Modeling and Expansions by 

49%.  Coupled with interpretation of the effect sizes explored in response to Research 

Question 1, we can conclude that training in EMT+PE strategies with this methodology is 

a valid method of parent training.  P0These findings should be considered alongside the 

standard measures described in Table 5. 

Table 5 

Pre- and Post- Intervention Language Sample Standard Measures 

Parent Timepoint NTW NDW TTR WPM MLU in 
Words 

MLU in 
Morphemes 

Mom 
1 

Pre-
Intervention 

783 187 0.48 53.07 3.75 4.04 

Post-
Intervention 

783 159 0.47 52.08 3.75 3.96 

Mom 
2 

Pre-
Intervention 

786 164 0.52 56.43 3.66 3.87 

 Post-
Intervention 

885 181 0.49 41.86 2.98 3.21 

Mom 
3 

Pre-
Intervention 

627 160 0.51 44 3.25 3.46 

 Post- 
Intervention 

676 110 0.37 39.98 2.19 2.30 

Note. NTW= Number of Total Words; NDW= Number of Different Words; TTR= Type Token 

Ratio; WPM= Words/Minute; MLU= Mean Length of Utterance. 

 

Not only did parents change their strategy use from pre-intervention to post-

intervention, but the content of the language they were using was slightly altered. All 

parents used approximately the same number of total words during both samples, 

however, number of different words did vary between parents. Both Parents 1 and 3 

decreased the number of different words they were using during play while Parent 3 
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increased the number of different words she used. MLU in morphemes decreased for all 

three parents between the two timepoints as well.  

The overall success of Parents 1-3 throughout the course of intervention is likely 

the result of many contributing factors. The training that parents received in person was 

intensively supported with the high dosage of three sessions per week. A high dosage lent 

itself to minimal review each session and increased opportunities for the parents to be 

directly coached by clinicians. All parents willingly and actively pursued participation in 

this study and were dedicated to the significant commitment of time and effort 

throughout. Their desire and willingness to practice each strategy is evident in their 

increasing frequencies of strategy use throughout the study. Additionally, connecting 

with parents via telepractice was essential in allowing collaboration at every step. Parents 

and clinicians were able to discuss and implement suggestions regarding play approaches, 

materials, environmental arrangement, and child progress.  

 

 

 

 

 

 

 

 

 



  36 

Results for Research Question 3: Child speech and language characteristics before and 

after intervention. 

 Measures of child speech and language were collected at both pre-intervention 

and post-intervention. The PEEPS was collected as a measure of articulation and parents 

were asked to fill out the MCDI as a measure of expressive vocabulary size. Please refer 

to Tables 6 and 7 for an overview of the data.  

Table 6 

Pre- and Post- Intervention Child Speech Data 

Measure 
 

Child 001 
 

Child 002 
 

Child 003 
 

 Pre-
assessment 

Post-
assessment 

Pre-
assessment 

Post-
assessment 

Pre-
assessment 

Post-
assessment 

PCC Total 30.6% 66.2% 9% 37.8% 7.7% 14.3% 
PCC Stops 44% 74.4% 9.3% 31.4% 20% 40% 
Consonant 

inventory in the 
initial position of 

words 

p, b, t, d, 
k, g, f, m, 
n, l, w, h, 

j, ʔ, ʕ 
 

p, b, t, d, k, 
g, f, ʃ, tʃ, 
dʒ, m, n l, 

w, h, ʔ 

b, k, m, n, 
ʔ 

p, b, m, n, 
w, ʔ, m̥̃, j 

N/A b 

Consonant 
inventory in the 
final position of 

words 

p, t, s, n, 
ŋ, ʔ 

p, t, d, k, g, 
θ, f, s, z, ʃ, 

n, ŋ, l, r 

k, l, ʔ, m̥̃ 
 

p, t, k, f, n, 
l, r, ʔ, m̥̃ 

t N/A 

ICS Average 
Score 

2.67 
Rarely-to-
sometimes 

3.57 
Sometimes-
to-usually 

2.71 
Rarely-to-
sometimes 

3.71 
Sometimes-
to-usually 

2 
Rarely 

2.29 
Rarely 

Note. ICS= Intelligibility in Context Scale. Consonants added at post-intervention are bold. 
 
 To answer Research Question 3, percent of consonant correct (PCC) increased for 

all three children from pre-intervention to post-intervention. This was demonstrated by 

the increase in accuracy for both total sounds, and an increase in accuracy for stop 

consonants. PCC for stops was assessed due to the difficulty that children in the cleft lip 

and palate population often have with building enough intraoral pressure to accurately 

produce stop consonants. Each child presented with a minimum of one new consonant 

following intervention. Child 1 eliminated at least one compensatory articulation error in 
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both the initial and final position of words. Alternatively, Child 2 developed additional 

compensatory articulations over the course of intervention. Child 3 presented with limited 

phonetic inventory at both timepoints. Due to his limited consonant inventory, the PEEPS 

Screener Form was administered as it contains fewer words with less complexity. During 

administration of the PEEPS, Child 3 did not produce more than one consonant. 

However, as observed during intervention sessions and per parent report, he produces 

multiple consonants including /p, b, t, d/ primarily in the final position of vowel-

consonant syllable structures. During administration of the PEEPS, he attempted 7 words 

and responded with vocalizations for every object that was presented. In response to the 

ICS, all three parents reported that their child was being better understood by other 

people.  

 

Table 7. 

Pre- and Post- Intervention Child Language Data. 

Measure 
 

Child 001 
 

Child 002 
 

Child 003 
 

 Pre-
Intervention 

Post-
Intervention 

Pre-
Intervention 

Post-
Intervention 

Pre-
Intervention 

Post-
Intervention 

MCDI Words 
Produced 

233 532 70 161 2 22 

Percentile 15 40 35 30-35 <5 <5 
MCDI Word 

Forms 
1/25 11/25 0/25 1/25 0/25 0/25 

Percentile 5-10 15-20 55 30 35 10 
MCDI 

Complexity 
2/37 22/37 0/37 0/37 0/37 0/37 

Percentile 20 69 70 30 55 30 

Note. Parents were instructed on how to complete the MCDI at both timepoints. 

Children 1-3 all made gains in their expressive vocabulary inventories from the 

time of pre-intervention to post-intervention. Child 1 made the largest gain with an 

increase of 299 words as reported by her mother. Child 2 reportedly gained 91 new 
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words, and Child 3 gained 20 new words. Results of the MCDI for Child 3, paired with 

observational data, were important factors in determining speech targets for him through 

the course of intervention. In addition to words reported on the MCDI, all three parents 

commented at multiple times during intervention that they were noticing their children 

make new words. Parents reported that siblings and other family members were better 

able to understand the child as well.  

As reported in Table 7, each child’s percentile rank for the measures included on 

the MCDI changed from pre-intervention to post-intervention. For number of words 

produced, Child 1 increased in her percentile rank (15th to 40th percentile) while Child 2 

and Child 3 remained stable. Toward the end of intervention Parent 1 reported that the 

length of Child 1’s utterances were starting to get longer, but harder to understand. The 

increase of Child 1’s consonant inventories and the size of her expressive vocabulary 

may play a role in her decrease in intelligibility, as her cognitive load is noticeably 

increasing. This is reflected in her increased percentile ranking for complexity (20th to 

69th percentile). Child 2 and Child 3 both remained stable in the percentile rankings for 

complexity as well.  

In addition to typical development that we would expect over the course of a few 

months, Child 1-3’s speech and language development can likely be attributed to a couple 

additional factors that were introduced by being enrolled in this study. Parents set time 

aside to participate in sessions three times a week, providing each child with more 

opportunities for their parents to model new language without the distractions of other 

siblings. Parents also reported using the strategies during daily routines, outside the 

structured time of intervention sessions. This would have contributed to a rich linguistic 
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environment, primed to support each child’s speech and language growth. Over the 

course of the three months that children were enrolled in the study, language developed at 

a faster pace than speech and parents had a positive impact on expressive vocabulary, 

patterns that are reflected in existing literature (Lancaster et al., 2019; Roberts & Kaiser, 

2011).  
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CHAPTER 5 

CLINICAL IMPLICATIONS 

 Early intervention services can be a valuable experience for parents and children 

to learn skills that will positively impact the child’s overall speech and language 

development. This study indicates that training parents on strategies in-person, followed 

with multiple intervention strategies through telepractice, is a valid option for service 

delivery. Telepractice allows clinicians and parents to collaborate and implement ideas in 

real time with minimal investment of time or money for travel. Families with a child with 

cleft lip and/or palate may or may not have a conveniently located cleft palate team to 

access. Distance intervention sessions provide a valuable opportunity that may allow 

them to better support their child’s early speech and language development. 

 Significant intervention effects were achieved during this study in a short amount 

of time, largely in part by the high dosage of intervention sessions. Parents were able to 

make significant changes in their behavior while interacting with their child when 

participating in intervention sessions three times a week. Increased dosage of speech and 

language services can lend themselves to positive outcomes in a shorter amount of time. 

Although intervention sessions were conducted in the home, the research team 

maintained some control over the play environment by planning which play materials and 

activities to use during sessions. When delivering telepractice services, taking the time to 

plan activities with parents and discussing the structure of intervention is an important 

step to ensure that sessions are effective. When working on specific word targets with 

children, it is also essential to ensure that materials provide many opportunities to use 

target words and sounds.  
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Telepractice can prove a challenging service delivery model when clinicians rely 

on listening to the child’s speech and being able to accurately identify errors that the 

child makes. For this reason, it is essential that a high-quality audio recording device be 

present at home and close to the child during sessions. Devices such as the “Lena” allow 

for children to play in a typical fashion while the device lays on their chest. Similar audio 

recording options should be considered while delivering any telepractice speech sessions. 
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CHAPTER 6 

LIMITATIONS 

Although significant effect sizes were demonstrated for strategy use across all 

participating parents, there are some limiting factors that should be considered when 

interpreting these results. Three families were enrolled in this study to meet single case 

design guidelines. However, this is still a small sample size and should be considered 

when generalizing results to a larger population. Increased enrollment in future 

replications of this study would confirm the validity of the findings above. Additionally, 

only two of the three enrolled parents completed all three intervention phases. Individual 

phase effect sizes should be interpreted with caution as the Prompting and Recasting 

phase effect size is the weighted average of only two participants. Intervention for all 

three families spanned approximately two months from pre-intervention to post-

intervention. Additional time spent in intervention for each strategy, in order to allow for 

five timepoints per phase, would lead to increased confidence that intervention effects are 

valid.   

All three children enrolled in the study had a different cleft type, which should be 

a consideration when interpreting child speech outcomes. Additionally, the PEEPS 

articulation measure is an unstandardized assessment. Replication of this study with 

additional populations should consider using a standard measure for speech outcomes. 

Child speech outcomes should also be interpreted with the understanding that 

intervention and post-intervention speech outcomes were made from video and high-

quality audio recordings. It is possible that perception of each child’s speech sounds may 

differ if intervention and post-intervention assessments had been conducted in-person.  
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Lastly, an unexpected limitation to be considered should be the impact that the 

COVID-19 global pandemic had on the social and emotional states of each families and 

their performance toward the end of intervention. Rapid changes in families’ abilities to 

go to work and send their children to school undoubtedly had an impact on overall 

functioning as a family unit. Additionally, all post-intervention assessment measures 

were taken at a distance through telepractice, away from the controlled university 

laboratory where pre-intervention assessments took place. Results should be considered 

accordingly. 
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CHAPTER 7 

CONCLUSIONS 

Children with CL/P are at an increased risk for speech and language delays when 

compared to typically developing peers and often benefit from early intervention 

services. There is a gap in current research on whether parents can be training to act as 

effective interventionists in the home. Additionally, there is a gap in current literature on 

whether parent training can be effectively achieved using a telepractice component. This 

study demonstrates that parents can successfully be trained to deliver high-quality 

EMT+PE intervention strategies. Moreover, intervention strategies can be reliably 

increased and maintained over intervention using a telepractice service delivery model. 

Training in this approach can lead to positive effect sizes when parents are educated on 

strategies including matched turns, modeling and expansions, and prompting and 

recasting.  

Despite increased social and emotional stressors related to COVID-19 stay-at-

home restrictions, the frequency of all strategies remained elevated after each respective 

intervention phase concluded. This is an indicator that the three sets of strategies within 

this study are not discrete behaviors. Once trained, they lend themselves to support 

increased use of the following strategy. The combination of speech and language targets 

utilized in EMT+PE proved an effective approach for increasing accuracy of percent of 

consonants correct, percent of accurate stop consonants, size of consonant inventory, and 

size of expressive vocabulary for young children with CL/P. 
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Dear Nancy Scherer:

On 7/24/2019 the ASU IRB reviewed the following protocol:

Type of Review: Initial Study 
Title: Enhanced Milieu Training with Phonological 

Emphasis (EMT+PE)- A Pilot Telepractice Parent 
Training Study

Investigator: Nancy Scherer
IRB ID: STUDY00010281

Category of review: (6) Voice, video, digital, or image recordings, (7)(a) 
Behavioral research

Funding: Name: Barrett Honors College (BHC)
Grant Title:

Grant ID:
Documents Reviewed: • Social Behavioral Protocol- Clean, Category: IRB 

Protocol;
• Brief Intervention Outline/Timeline, Category: Other 
(to reflect anything not captured above);
• Assessment Materials_MCDI Words and Sentences, 
Category: Measures (Survey questions/Interview 
questions /interview guides/focus group questions);
• Assessment Materials_MCDI Words and Gestures, 
Category: Measures (Survey questions/Interview 
questions /interview guides/focus group questions);
• Assessment Materials_PEEPS, Category: Measures 
(Survey questions/Interview questions /interview 
guides/focus group questions);
• Requested Modifications with Responses, Category: 
Other (to reflect anything not captured above);
• Parental Permission, Category: Consent Form;
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