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Lay Abstract 

The work presented in this dissertation explored participation-based outcomes for preschoolers 
with communication disorders. First, by completing a scoping review, I identified the need to 
explore participation-based outcomes for preschoolers with communication disorders. 
Participation-based outcomes are important and meaningful for families, but are not typically 
used in speech-language research or practice. I next modelled the development of 
communicative participation skills (how a child uses his/her communication to engage) for 
preschoolers with speech and language delays who were accessing services in Ontario’s 
Preschool Speech and Language Program (PSLP). Following this I identified both demographic 
and intervention-based predictors of that communicative ‘growth’. Development was modelled 
separately for children in five levels of communicative function using a reliable classification 
tool that I validated for use with this general community-based population. This work addresses 
a major gap in the speech-language literature and has important implications for clinicians, 
administrators and policy makers in the PSLP and beyond.  
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Abstract 

This dissertation explored new ways of evaluating outcomes for preschoolers with 
communication disorders. It identified a need to evaluate outcomes as they relate to a child’s 
communicative participation and provided initial models for doing this.  

Chapter 1 provides the context for the dissertation, discussing the theoretical framework used, 
the literature on communicative participation outcomes, and Ontario’s Preschool Speech and 
Language Program (PSLP) and its program evaluation project (the setting for the studies 
presented in Chapters 4 & 5).  

Chapter 2 is a scoping review of the literature exploring the ways in which outcomes for 
preschoolers with communication disorders have been evaluated. It identifies a gap in the 
literature related to participation-based outcomes, and thus the need for the work presented in 
Chapters 4 and 5.  

Chapter 3 presents further evidence of both construct and predictive validity of the 
Communication Function Classification System (CFCS), the classification tool used for PSLP 
program evaluation. This tool was previously validated for use with children with Cerebral 
Palsy, and this study provides evidence of its validity with other groups of children. 

Chapter 4 explored communicative participation outcomes for preschoolers accessing PSLP 
services by developing growth curves that predict development of preschoolers’ communicative 
participation skills. The models provide a first look at the growth of those skills, and show that 
all children make meaningful change regardless of their communicative function.  

Chapter 5 added meaningful predictor variables (based on available data) to the previously 
defined growth curves (Chapter 4) and identified both demographic and intervention-specific 
variables that were predictive of growth. Predictors varied by level of communicative function, a 
new insight in the field. This work has clinical implications both within and beyond the PSLP.  

Chapter 6 discusses the clinical and research implications of this dissertation work as well as 
ideas for future directions of my research.  
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Chapter One: Introduction 

Upon graduating from Western University with a Master’s degree in Communication Sciences 
and Disorders (2006) I began my clinical practice working in Ontario’s Preschool Speech and 
Language Program (PSLP) with preschoolers with a wide range of communication disorders. As 
a new graduate, there was so much to learn, and I spent the next several years participating in 
continuing education seminars and workshops to improve my clinical skills. In these early years, 
I clearly remember being thrilled with my practice working directly with children and families, 
and wanting to do that type of work forever. As I gained more years of clinical experience, 
however, my perspective changed. 

I became frustrated at the lack of research evidence to support the interventions we (the speech-
language pathologists (SLPs)) were providing. It was unclear which interventions were best 
suited to which children, and it was difficult to evaluate the true impact of my intervention 
efforts. Many of the available assessment tools would show that a child remained in the same 
centile, after what I (and the family) judged to be a successful period of intervention. I also had 
serious concerns about the lack of evidence to inform decisions regarding service delivery 
planning. I witnessed the creation of many evaluation tools that were developed with good 
intentions, but were not supported by research evidence or tested to determine their effectiveness 
to do the jobs for which they were being developed. These tools did not provide valid or reliable 
information, but were nevertheless used to collect data that informed service delivery planning 
and resource allocation.  

As well, I began to notice a discrepancy between the kinds of goals clinicians targeted and 
measured in therapy and the kinds of outcomes that were important and meaningful to families. 
In my clinical experience, families had a strong interest in broadly-focused outcomes (e.g., Will 
my child make friends? Will we be able to communicate with each other? Will my child be able 
to participate in a school/preschool classroom?). They valued these outcomes over those in 
which clinicians were interested (e.g., Can the child produce the /s/ sound accurately? Can the 
child use pronouns in sentences?).  

It was these frustrations that led me to pursue PhD training at McMaster University. I wanted to 
be able to contribute meaningfully to both clinical practice and service-delivery planning and 
decision-making within the PSLP, and I wanted to explore the idea of evaluating outcomes that 
were important and meaningful to families of children with communication disorders. My 
ultimate goal was to be able to evaluate the impact of the various interventions offered in the 
PSLP. I believed the interventions provided by PSLP SLPs were effective and led to meaningful 
outcomes for children and families. I hoped that by using my clinical experience and having a 
sense of the directions I wanted to see the field move, I could apply my energies and curiosity to 
addressing and possibly resolving some of the challenges I knew we faced.  

Thus, in my dissertation work I have explored the idea of evaluating outcomes for preschoolers 
with communication disorders within the World Health Organization’s International 
Classification of Functioning, Disability, and Health – Child and Youth Version (ICF-CY) 
(WHO, 2007). The framework and its application to studying outcomes for preschoolers with 
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communication disorders is presented next. 

Theoretical Framework that Guided my Thinking 

In 2001 the World Health Organization published its International Classification of Functioning, 
Disability and Health (ICF) (World Health Organization, 2001): a child and youth version (ICF-
CY) followed in 2007 (World Health Organization, 2007). The ICF-CY provides a very useful 
framework for understanding the ways in which speech-language clinicians and researchers have 
provided intervention and evaluated outcomes for children under a biomedical approach, and 
how those things might be done differently now that a new and broader way of thinking has 
emerged (McLeod & Threats, 2008; Threats, 2008).  

The ICF-CY framework is comprised of two parts – Functioning and Disability, and Contextual 
Factors. All parts of the framework interact to influence a child’s health and health outcomes. 
Outcomes are typically measured within Functioning and Disability, although Contextual Factors 
(Environmental and Personal Factors) also influence health and health outcomes (Threats, 2013; 
WHO, 2007).  

The Functioning and Disability component is traditionally considered to have two elements:  
Body Functions and Structures, and Activity and Participation. The WHO has, however, noted 
that it is possible to separate the Activity and Participation components so that outcomes can be 
viewed separately as either an Activity (‘execution of a task of action by an individual’) or 
Participation (‘involvement in a life situation’) (WHO, 2001). Specifically, in the WHO’s fourth 
option for applying the ICF framework, the Activity and Participation components are 
theoretically separate, but have some overlapping features (WHO, 2001). For example, an 
increase in expressive vocabulary (an outcome related to Activity) may also impact a child’s 
ability to interact with peers (an outcome related to Participation).  

Most research in speech-language pathology has traditionally focused on outcomes related to the 
Body Functions and Structures and Activity components, with very little reported on 
communication outcomes as they relate to a child’s Participation (Cunningham, Washington, 
Binns, Rolfe, Robertson & Rosenbaum, 2017; Threats, 2013). As such, we do not know whether 
improvements in the Body Functions and Structures and Activity components translate to 
improvements in children’s Participation (Dykstra, 2013). Outcomes related to Participation are 
important, as they are most meaningful to families of children with communication disorders 
(Thomas-Stonell, Washington, Oddson, Robertson & Rosenbaum, 2013a) and are likely to have 
the biggest impact on the lives of children. As such, for the purposes of this dissertation work, I 
consider the Functioning and Disability section to have three components: Body Functions and 
Structures, Activity, and Participation, so that outcomes related to Participation can be explored 
separately.  

For preschoolers with communication disorders, outcomes related to the Body Functions and 
Structures component might include improvements to speech fluency or intelligibility (McLeod 
& McCormack, 2007; Yaruss, 2007). For the Activity component, outcomes might include 
improvements to understanding of language, use of grammatical markers, mean length of 
utterance, or early literacy skills (Washington, 2007; Westby, 2007). For the Participation 
component, outcomes could include improved play and engagement with peers, conversational 
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skills, involvement in home/school-based activities, or communicative participation skills 
(Thomas-Stonell et al., 2013a; Threats, 2013).  

As a speech-language clinician, and now researcher, I believe it is critical that we move beyond 
the traditional focus on intervention and evaluation of impairments towards addressing a child’s 
ability to use their communication meaningfully to engage with others and participate fully in 
life (Rosenbaum & Gorter, 2012). In this way, we can shift our focus beyond trying to fix 
children towards helping them to achieve their potential to the best of their individual abilities 
(Rosenbaum & Gorter, 2012). More specifically, it is my hope that the field will begin to shift 
more toward the treatment and evaluation of children’s communicative participation skills – or 
how a child uses communication to interact in real world situations that are meaningful to them 
(Eadie et al., 2006). Communicative participation is an important and desired outcome of speech-
language therapies; however, the evidence base related to this relatively new construct is limited, 
particularly as it relates to children.   

Foundational Work in Communicative Participation Outcomes Research 

Much of the published research on communicative participation outcomes relates to adults with 
acquired communication disorders. To date, one tool for adults with communication disorders 
evaluates the extent to which a communication disorder interferes with life participation, namely 
The Communicative Participation Item Bank (CPIB) (Baylor, Yorkston, Eadie, Miller & 
Amtmann, 2010; Baylor, Yorkston, Eadie, Kim, Hyewon & Amtmann, 2013; Eadie et al., 2006). 
The CPIB has primarily been used to evaluate outcomes for adults with multiple sclerosis 
(Baylor, Amtmann & Yorkston, 2012; Baylor, Yorkston, Bamer, Britton & Amtmann, 2010; 
Yorkston, Baylor & Amtmann, 2014); and head and neck cancer (Bolt, Eadie, Yorkston, Baylor 
& Amtmann, 2016; Eadie, Lamvik, Baylor, Yorkston, Jiseon & Dagmar, 2010). 

Similarly, one pediatric outcome measure has been developed specifically to evaluate 
communicative participation outcomes in preschoolers with communication disorders, namely 
The Focus on the Outcomes of Communication Under Six (FOCUS©) (Thomas-Stonell, 
Oddson, Robertson & Rosenbaum, 2009; Thomas-Stonell, Oddson, Robertson & Rosenbaum, 
2010; Thomas-Stonell, Robertson, Walker, Oddson, Washington & Rosenbaum, 2012; Thomas-
Stonell et al., 2013a; Thomas-Stonell, Oddson, Robertson & Rosenbaum, 2013b; Washington, 
Oddson, Robertson, Rosenbaum & Thomas-Stonell, 2013a; Washington, Oddson, Robertson, 
Rosenbaum & Thomas-Stonell, 2013b). Three published quantitative studies have investigated 
communicative participation outcomes for preschoolers with communication disorders. Thomas-
Stonell et al. (2013a) measured preschoolers’ communicative participation skills before and after 
a period of intervention (7-10 hours), demonstrating positive changes in communicative 
participation skills for children with a range of communication disorder types and severities. 
Washington, Thomas-Stonell, McLeod & Warr-Leeper (2015) explored predictors of 
communicative participation skills and identified social skills at pre-test, motor impairment in 
addition to communication disorders, and whether the child was in active treatment or waiting 
for intervention to begin as factors that contributed to outcomes (Washington et al., 2015). 
Thomas-Stonell, Robertson, Oddson, and Rosenbaum (2016) observed changes in 
communicative participation skills for preschoolers receiving augmentative and alternative 
(AAC) interventions; they found that communitive participation skills improved significantly 
during treatment, and that improvements were the result of intervention, and not attributable 
solely to natural child development.  
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A handful of qualitative studies related to children’s communicative participation skills have also 
been published. Baxendale, Lockton, Adams and Gaile (2013) asked parents and teachers to 
describe how speech-language therapy had improved participation for school-aged children with 
pragmatic language disorder. Respondents identified three groups of factors that they believed 
influenced therapeutic outcomes: (i) Factors related to context included the number of 
intervention sessions, and the level of classroom support; (ii) Process-related factors focused on 
therapy being fun for children, therapists liaising with parents, and therapists consulting with 
classroom teachers; (iii) Factors related to content included the nature of the intervention plan 
(Baxendale et al., 2013). In two other studies, parents identified the SLP’s rapport with the child, 
professional competence, support of parent involvement, approachability, communication skills, 
and respect for parents’ ideas and beliefs as influencing children’s communicative participation 
outcomes (Watts Pappas, McLeod, McAllister & McKinnon, 2008; Washington, Thomas-
Stonell, McLeod & Warr-Leeper, 2012). Washington et al. (2012) also identified sub-factors that 
included the child’s enjoyment of therapy, whether parents thought the SLP liked their child and 
whether they thought their child liked the SLP, the SLP’s management of the child’s personality, 
and the child’s improvement/progress in therapy.  
  
These studies suggest that children’s communicative participation skills change as a result of 
speech-language therapy. They also identify some factors that may influence outcomes for those 
children. There is, however, still much to learn about the development of preschoolers’ 
communicative participation skills and the factors that may impact the development of those 
skills. An ongoing program evaluation project in Ontario Canada’s PSLP afforded me the 
amazing opportunity to explore these types of outcomes in greater detail than had previously 
been possible. 
 
Ontario’s Preschool Speech and Language Program (PSLP) 
 
In the PSLP children from birth to five years of age with a range of communication challenges 
receive publically-funded assessment and intervention services prior to starting senior 
kindergarten (OMCYS, 2013). Services include assessment, individual and group intervention, 
and parent/community training, education, and consultation. Over 50,000 children access these 
services each year (OMCYS, 2013). In the fall of 2012, the PSLP adopted two new tools to be 
used in their provincial program evaluation project. Both tools address issues of social 
functioning and communicative participation, and each is currently meant to be used every six 
months for all children accessing services within the program.  
 
The Focus on the Outcomes of Communication Under Six (FOCUS©) is a valid and reliable 
parent-report measure that assesses changes in children’s communicative participation skills over 
time. It was developed for use with preschoolers with a range of communication disorder types 
and severities (Thomas-Stonell et al., 2009; Oddson, Washington, Robertson, Thomas-Stonell & 
Rosenbaum, 2013; Thomas-Stonell et al., 2013a; Thomas-Stonell et al., 2013b; Washington et 
al., 2013a; Washington et al., 2013b; Washington et al., 2015). There is also a speech-language 
pathologist version of the FOCUS© available, to be used in situations where parents are not 
available to complete the measure (e.g., if assessments are done at a daycare without parents 
present). Psychometric properties of the SLP version are strong, suggesting that either a parent or 
SLP can complete the measure if necessary (Thomas-Stonell et al., 2013b).  
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The Communication Function Classification System (CFCS) is a validated classification tool that 
is used to categorize children’s everyday communication skills into one of five meaningful levels 
of function (Hidecker et al., 2011; Hidecker et al., 2012). Used together with the FOCUS©, we 
can report communicative participation outcomes for children according to their varied levels of 
everyday function. Other benefits to using the CFCS include introducing standard terminology to 
a field riddled with problems of consistent terminology (Speech Pathology Australia, 2008; 
Walsh, 2006a; Walsh, 2006b); and introducing neutral wording for children’s communicative 
abilities. Therapists have traditionally described children’s ‘impairments’ as being “mild”, 
“moderate”, or “severe” (Rosenbaum, Eliasson, Hidecker & Palisano, 2014). The CFCS 
promotes a neutral language about children’s abilities, focusing on what children can do (not 
what they cannot) (Rosenbaum et al., 2014).   
 
As a doctoral student at CanChild, and a member of the group that collaborated with the PSLP to 
develop and implement these outcome measurement tools, I was granted access to these data for 
part of my dissertation work. My dissertation work includes four components, which are 
described next. 
 
The four components of this dissertation  

1. The first paper is a scoping review of the literature. The purpose of the review was to look 
broadly at the ‘state of the field’ and to identify how outcomes for preschoolers with 
communication disorders were being evaluated using the ICF-CY framework. The review 
was done to substantiate reports in the literature that outcomes related to the Participation 
component of the ICF-CY were lacking, and to identify a need for more research in this area. 
Results from the review showed that there is still a lack of research related to Participation 
outcomes, and that additional research related to Participation outcomes for preschoolers was 
warranted.  
 

2. The CFCS is the classification tool used by the PSLP in its program evaluation project. It 
was developed and validated for use with children with cerebral palsy (CP) (Hidecker et al., 
2011; Hidecker et al., 2012), but was being used by the PSLP with preschoolers with a host 
of other communication disorders (usually not CP). Before beginning analysis on the PSLP 
program evaluation data, it was important to determine whether the CFCS was in fact valid 
for use with children who had communication challenges other than those associated with 
CP. I found evidence of construct and predictive validity of the CFCS for children accessing 
PSLP services, and therefore felt comfortable proceeding with my analysis of the PSLP data.  
 

3. As a first step exploring preschoolers’ communicative participation outcomes, I decided to 
look at the development of those skills over time, as this was not yet well (if at all) 
represented in the literature. Statistical models of growth had previously been developed for 
children with specific impairments, however a model of growth that focused on participation 
had not yet been done. The models presented in this dissertation focus on communicative 
function (i.e., how preschoolers’ communication skills improve in the context of their 
everyday lives, as assessed with the FOCUS©), and have the potential to facilitate a much-
needed shift towards focusing on children’s participation and engagement (as opposed to the 
traditional impairment-based approach). Models of predicted growth (change in FOCUS© 
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scores over time) are presented for children in each of five CFCS levels of function. Children 
in each CFCS level had distinct growth curves, suggesting varying rates of development.  
 

4. The growth curves presented in the third paper represented an initial view of the predicted 
development of children’s communicative participation skills, but they did not account for 
the many factors that likely impacted that development. For the final paper meaningful 
variables that were available in the PSLP datasets were added to the previously fit growth 
curves to identify statistically and clinically significant predictors of preschoolers’ 
communicative participation outcomes. Both demographic and intervention-based variables 
were identified as being statistically significant predictors of communicative participation 
outcomes, although these differences were not always clinically meaningful. Predictors of 
outcome differed by CFCS level. This was particularly salient for the intervention-based 
variables, resulting in important clinical implications of the work.  

 
This dissertation represents an initial exploration of communicative participation outcomes for 
preschoolers within Ontario’s Preschool Speech and Language Program. With some knowledge 
translation efforts, this work can make what I believe are meaningful and important contributions 
to both research and practice. In the concluding chapter I offer my thoughts on both my journey 
thus far, and some possible directions for my future work, which will explore the territory in 
even more detail. 
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Appendix A: Table SI Demographic and intervention characteristics for children included 
in the analyses. 

Table SI: Demographic and intervention characteristics for children included in the analyses. 
 Original sample (n=97) Sample for secondary analysis (n=77) 
Age Mean = 31months (2.7 years) 

SD = 12.48 months (1.04 years) 
Mean = 32.48 months (2.7 years) 
SD = 12.26 months (1.02 years) 

Sex Male = 68 (70%) 
Female = 29 (30%) 

Male = 50 (65%) 
Female = 27 (35%) 

CFCS level of 
communicative 
function 

Level I = 7 (7%) 
Level II = 8 (8%) 
Level III = 16 (16%) 
Level IV = 44 (45%) 
Level V = 22 (23%) 
 

Level I = 5 (6%) 
Level II = 6 (8%) 
Level III = 11 (14%) 
Level IV = 40 (52%) 
Level V = 15 (20%) 
 

Medical 
diagnoses 

Global dev. delay = 28 (29%) 
Syndromes = 8 (8%) 
Hearing impairment = 8 (8%) 

Global dev. delay = 26 (34%) 
Syndromes = 19 (25%) 
Hearing impairment = 3 (4%) 
 

Communication 
disorder 

Speech & language = 81 (84%) 
Language only = 8 (8%) 
Speech only = 8 (8%) 

Speech & language = 61 (79%) 
Language only = 10 (13%) 
Speech only = 6 (8%) 
 

Treatment 
goals 

Expressive language = 71 
Receptive language = 44 
Articulation/phonology = 39 

Expressive language = 57   
Receptive language = 44 
Articulation/phonology = 31 

Amount of 
treatment 

Mean = 8.6 hours 
SD = 6.6 hours 
Range = 1-46 hours 

Mean = 7.19 hours 
SD = 5.54 
Range = 2-40 hours 

Treatment type Individual = 50 
HP/Parent consultation = 29 
Group = 25 
Parent training = 10 

Individual = 33 
HP/Parent consultation = 15 
Group = 16 
Parent training = 7 
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Appendix B: Figure SI Descriptions for the five Communication Function Classification 
System (CFCS) levels of function. 
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Abstract 
Aim. To model preschoolers’ communicative participation development, and explore variations 
by level of communicative function. 
Methods. This was a secondary analysis of data from a longitudinal observational study of 
preschoolers with speech and language delays (N = 46,872, M = 41.76, SD = 11.92; 67% male) 
accessing publicly-funded services in Ontario Canada. Two measures were used: Focus on 
Communication Outcomes Under Six (FOCUS©), measuring changes in communicative 
participation skills, and the Communication Function Classification System (CFCS), classifying 
communication function into one of five levels.  
Results. With mixed effects modeling we fit separate growth curves for each CFCS level. 
Models allowed for variation in intercept and slope, and quadratic terms were included for both 
the fixed and random effects. Unstructured covariance was used for all models other than CFCS 
Level IV. Predicted intercepts increased with CFCS levels. Growth was initially rapid and then 
levelled off as children developed for all CFCS levels but level V, in which growth was slow but 
continual.  
Interpretation. Understanding the development of communicative participation skills will help 
us move beyond traditional impairment-based thinking. Children can make meaningful 
communicative changes regardless of their function. Findings will be useful for prognostication, 
counseling, and planning intervention services.  

 

Running Foot: Development of preschoolers’ communicative participation skills. 

What this paper adds 

• A first look at the development of communicative participation skills in a cohort of 
preschoolers with speech and language delays. 

• Examining development by level of communicative function encourages us to think 
beyond impairments and focus on function. 

• All children with communication disorders can make meaningful changes regardless of 
their level of function.  
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Introduction 
Speech and language impairments are highly prevalent in preschool children.1-3 Prevalence 
estimates vary, ranging from 3 to 16%;1-2 communication disorders are more frequent among 
those considered at risk.2-3  Knowledge of how speech and language skills develop in 
preschoolers with delays and disorders is important for clinicians, administrators and policy 
makers; and can be used to facilitate identification, prognostication, counselling and intervention 
planning for these children and families.  

Statistical models of growth have been created to demonstrate how children with speech and 
language disorders develop. These include models for various impairments, including acquisition 
of expressive/receptive language,5-6 grammar,6 vocabulary,7 and speech sounds.8 These models 
are important in many ways; however, they provide a narrow view, as they focus on individual 
skills specific to the child’s impairments (e.g., use of grammatical markers) rather than looking 
at the function of the whole child and at their environments (e.g., how children’s communication 
skills affect their ability to engage with others and participate in their worlds).  

The World Health Organization’s International Classification of Functioning, Disability and 
Health – Child and Youth Version (ICF-CY) promotes a useful conceptual framework to 
understand the difference in studying development of specific skills versus the development of 
communicative participation.9 Most research studying the development of children with 
communication disorders has focused on changes to the Body Functions and Structures (e.g., 
speech sounds) and Activities (e.g., receptive language skills) components; very little research 
has described outcomes related to the Participation component;10  and little has been published 
on the development of communicative participation skills – how children use their 
communication to engage in everyday life.11 We believe these are meaningful and practical 
outcomes, and are the outcomes important to families.12

Focusing on participation outcomes removes the need to discriminate between the various speech 
and language disorders – always a challenging task13 – instead allowing us to compare children 
with a wide variety of communication disorders based on how they use communication 
functionally. From a participation-focused perspective, we are better positioned to answer 
parents’ “big questions” (e.g., “Will my child be able to engage with our family?” “When will 
other people be able to understand my child?” “Will my child make friends?”)  

Many of the existing growth curves were developed with typically developing children;6-7 
children with specific impairments (e.g., specific language impairment and hearing 
impairment);5,8 or children with specific disorders (e.g., Down Syndrome, Fragile X 
Syndrome).4,14 We believe this approach provides a narrow view, suggesting there is only one 
way for children within these categories to develop. Models of development designed with a 
focus on communicative function rather than on a specific diagnosis can facilitate a much-
needed shift towards ‘participation’ and support children to develop to the best of their personal 
potential.  

Our research group has worked collaboratively with Ontario, Canada’s publicly-funded 
Preschool Speech and Language Program (PSLP) to establish a large-scale program evaluation 
using preschoolers’ communicative participation skills as the primary outcome. In the PSLP 
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children under six years of age with an identified concern related to speech and/or language 
development can access free assessment and intervention services from registered speech-
language pathologists.15 Over 50,000 children are served in this program each year.15 Our team 
was granted access to the PSLP program evaluation data to explore the development of 
children’s communicative participation skills.  

The PSLP dataset made it possible to address a series of questions related to children’s 
communicative participation. The objective of this first investigation was to create growth curves 
for preschoolers’ communicative participation skills and to determine whether curves differed by 
the level of a child’s communicative function. This broadly-focused work differs from previous 
clinical studies as it examines an entire unselected population of preschoolers with identified 
concerns related to communication. The PSLP evaluation project has been running since the 
autumn of 2012, but these data have not been reported publically. 

Method 

Study Design. We completed an observational longitudinal study of a cohort of preschoolers in 
Ontario Canada. This work represents a secondary analysis of data collected prospectively by the 
PSLP at 31 locations across the province of over 13 million people.15-16 All children accessing 
PSLP services were assessed approximately every six months for the duration of their time in the 
program. Assessments were completed by parents and speech-language pathologists during 
appointments either at PSLP centres or in community settings. Data were collected between 
October 1, 2012 and May 1, 2016. During their time in the program, children and families 
accessed a variety of assessment and intervention services. The Hamilton Integrated Research 
Ethics Board at McMaster University (Hamilton, Ontario, Canada) approved the use of 
anonymized data for this investigation. 

Participants. Assessment and demographic data were available for 80,413 children. We applied 
three exclusion criteria to ensure the relevant children remained in our dataset. We removed data 
for 1,673 children who did not have outcome scores recorded; 2,026 who were outside the ages 
for which measurement tools were validated or outside the ages typically serviced by the PSLP; 
and 29,842 who had accessed specialized services other than the PSLP (Table 1). This left us 
with data for 46,872 children, and all available data were included in the analysis. This non-
probability sample represented all children who accessed PSLP services between October 1, 
2012 and May 1, 2016 for whom outcomes data were collected. Details of the children’s sex, age 
and levels of communicative function at baseline are presented in Table 2. 

Outcome Measures. (1) The Focus on the Outcomes of Communication Under Six (FOCUS©). 
The FOCUS© is a valid and reliable 50-item parent-report outcome measure that evaluates 
changes in how children use their communication functionally to engage in life.17-19  Using a 7-
point Likert scale ranging from ‘cannot do at all’ to ‘can always do without help’, parents rate 
their children on a variety of communicative participation skills. FOCUS© scores range from a 
low of 50 to a top value of 350.17-19 It has been validated for use with children from one-year, 
six-months to six-years of age.18 (2) The Communication Function Classification System 
(CFCS). The CFCS is a valid discriminative classification tool that categorizes children’s 
communication skills into five levels of function based on how they communicate on a daily 
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basis.20-21 “CFCS levels vary by familiarity of the communication partner, the child’s successful 
sending and receiving of messages, and the pace of communicative interactions. Children in 
Level I function best and those in Level V function least well”21 (p.1) The CFCS is free to 
download at http://cfcs.us/ where more detailed descriptions of the five levels can be found. 

Statistical Analysis. Data were analyzed using version 13 of Stata Data Analysis and Statistical 
Software.22 The population of children under investigation was described using means and SDs. 
Analysis of variance was used to examine differences in how children functioned at baseline 
across each of the five CFCS levels with respect to age, gender, and FOCUS© scores. A p-value 
of 0.05 was the criterion for a statistically significant result. 

Mixed effects modelling was used to develop average growth curves for children in each CFCS 
level. Mixed effects models are flexible in that they allow for missing data, unequal assessments 
across children, and unequal spacing between assessments.23 The data used for this work were 
collected for program evaluation, not specifically for the purposes of health services research. As 
such, there was variability in when children entered and left the program as well as the points at 
which assessments were completed. Although our inclusion criteria required that children be 
between one-year, six-months and five-years, six-months of age, not all children were first 
assessed at one-year, six-months of age. Similarly, children remained in the program for varying 
periods of time, so some children had multiple assessments, while others were seen only once. 
Finally, the PSLP requested assessments at six month intervals for all children, but logistically 
this was not always possible. As such, not all assessments were equally spaced for all children.  

Average change in FOCUS© scores was modelled within CFCS levels. Age (primary predictor 
of change) was centered at one-year, six-months, and both centered age and the square of centred 
age were included as predictors to yield model parameters that described growth in terms of the 
average FOCUS© score at one-year, six-months, the estimated rate of change in FOCUS© 
scores, and the deceleration (or acceleration) of change for each month up to five-years six-
months of age. Allowing for both random intercept and slopes, we were able to estimate the 
between-child variability in both the starting score and rates of development.23  

A Likelihood ratio test and the Bayesian Information Criterion23 favored models in which the 
rate of development is expected to change over time and in which all three developmental 
parameters are allowed to vary randomly among children. The degree of individual variation 
around the average line is estimated as variances in the random effects for each change 
parameter. Except for children in CFCS Level IV, the covariance matrix of the random effects 
included estimates of the covariance among developmental parameters, consistent with the 
possibility that a child’s estimated FOCUS© score at one-year, six-months might be predictive 
of subsequent change. The data for CFCS Level IV did not allow for estimating these 
covariances, but the model was otherwise similar to models for the other levels. 

Results 
Data for 46,872 children were included in this analysis. Average age at the time of first 
assessment differed significantly among children in the five CFCS levels (F (4, 46, 867) = 
2137.49, p < 0.001), with the youngest children (on average) in Level V and the oldest (on 
average) in Level I (Table 3). The ages of children in each CFCS level significantly differed 
from the ages for children in each of the other CFCS level (except for children at Levels IV and 
V – which were statistically similar). Initial FOCUS© scores also differed significantly among 

http://cfcs.us/
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children in the five CFCS levels (F (4, 46, 865) = 7491.94, p < 0.001), with children in the 
lowest levels (V) receiving the lowest FOCUS© scores. FOCUS© scores in each of the CFCS 
levels differed significantly from FOCUS© scores in each of the other CFCS levels (Table 3). 
The range of scores in each of the CFCS suggests that SLPs may still not be classifying children 
correctly in all cases, an issue previously reported within the PSLP.24 Total FOCUS© scores also 
differed significantly by age (F (49, 46, 820) = 384.32, p < 0.001), with older children achieving 
higher FOCUS© scores than younger children. Finally, there was a significant interaction 
between Age and CFCS level for FOCUS© Scores. This interaction occurred between CFCS 
levels IV and V when children were approximately 50 months of age.  

Children were grouped into the five CFCS levels based on how they were classified at the point 
of first assessment. The 46,872 children had a total of 84,495 assessments; on average, children 
received 1.8 assessments (range = 1-10 observations) (Table 3). Estimates of the parameters for 
the average (fixed effects) and individual (random effects) development of communicative 
participation skills for children in each CFCS level are presented in Table 4. Figure 1 provides a 
visual representation of the population average growth curves for children’s FOCUS© scores in 
each CFCS level (the solid line) as well as individual variation in the growth over time shown by 
the dashed lines (one SD above/below average).  

The predicted intercepts for the fixed effects (i.e., predicted FOCUS© score at one-year, six-
months) increased as the CFCS levels increased (i.e., predicted intercepts were highest in CFCS 
Level I and lowest in CFCS Level V) (Table 4). The 95% confidence intervals for the intercepts 
in the five CFCS levels did not overlap, suggesting that the average growth curves may be 
different in each of the CFCS levels; however this was not tested statistically. Predicted average 
slopes were initially rapid, but levelled off for all children but those in CFCS level V, whose rate 
of growth was slower, but continuous (Table 4). 

The coefficients for the random effects indicate the degree to which individual children are 
expected to vary around the average curve (Table 4). The SD of the intercept (predicted 
FOCUS© score at one-year, six-months), indicates the variability of initial FOCUS© scores. The 
SD slope terms indicate individual variability in rates of growth. The correlations between 
intercept and slope indicate the degree to which a child’s intercept is associated with their rate of 
growth in FOCUS© scores. Initial rate of change at one-year, six-months was negatively related 
to subsequent change, meaning children starting with higher FOCUS© scores are expected to 
have less rapid growth in FOCUS© scores, while the opposite is expected for children starting 
with lower FOCUS© scores. 

The residual standard deviations (Table 4) indicate the amount of unexplained variance and 
provide information about how much a child’s FOCUS© score is likely to vary around their true 
ability at any given time. 

Discussion 
We used a non-probability sample of a cohort of preschoolers with identified speech-language 
concerns to create five growth curves based on children’s levels of communicative function 
beginning at one-year, six-months of age. To our knowledge this is the first time the 
development of communicative participation skills has been modelled longitudinally. The 
models estimate average growth, while also accounting for individual variability. Predicted 
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average FOCUS© scores at one-year, six-months increased with CFCS levels. Predicted average 
slopes were initially rapid, but levelled off as children got older for all children but those in the 
lowest level of function.  

It should be noted that our data show a trend for children with lower levels of functional 
communication to enter the PSLP earlier. For instance, children in CFCS level V had the 
youngest average age and the lowest average FOCUS© score at the point of first assessment. As 
seen in Table 3, children in the lowest levels of communicative function also had more 
assessments on average than those in the higher levels, which suggests they participated in the 
PSLP for longer periods of time and likely received more assessment and intervention services.  

The growth curves show that children at all levels of function can make meaningful changes in 
their communicative participation skills. In the past, children with speech and language disorders 
have been assessed using impairment-focused measures that evaluate changes in specific skills 
such as articulation of consonant sounds, use of grammatical markers, and speech fluency.25 
With this approach, children may not make measurable change, but parents often report 
important functional changes (i.e., they may achieve the same standard score, but parents report 
that other people can now understand their child). As such, it may appear as if children’s skills 
are not improving.  Using communicative participation as the primary outcome, we can capture 
meaningful changes in how children use communication to function in their everyday lives, 
separate from impairment-based changes.  

Clinically these growth curves can serve to facilitate discussions with families about prognosis 
when a speech-language concern is identified. Since these curves have been developed using 
children with identified concerns related to communication, a clinician could theoretically use a 
child’s FOCUS© score and CFCS level to see whether they are following a trajectory similar to 
other age- and CFCS-matched children with communication challenges. If not, further 
assessment and intervention may be warranted. When a child is first identified with a speech-
language delay, parents often wonder what the long-term prognosis is for their child. 
Considering a child’s present level of function, clinicians will be better positioned to discuss 
prognosis with families based on how children use their communication functionally.  

Administrators and policy makers may be interested in the development of communicative 
participation skills for the purposes of service delivery planning and funding. In the past, 
researchers have predicted which children will benefit most from speech-language interventions, 
suggesting that therapy may be more/less warranted for different groups of children. These 
curves show that children at all ages and levels of communicative function can make meaningful 
communicative changes.  

Study limitations. Our growth curves were developed using a non-probability sample of 
preschoolers participating in a publically-funded community service for children with 
communication disorders. Convenience samples such as this are subject to bias in that the 
individuals included may be fundamentally different from those who did not participate, and may 
limit generalizability of study findings. We believe that our study population was somewhat 
different in that PSLP services are available freely to all families who need them. This eliminates 
financial inequities to a point, but we acknowledge that there may still have been families with 
personal or social constraints that made PSLP services inaccessible to them. As such, we are 
cautious in generalizing findings beyond preschoolers who typically access these types of 
services.  
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A second limitation lies in the environmental factors to which children were exposed over time. 
Some of the children included in the model were participating in active speech-language 
therapies, while others received only assessments. The curves model growth in communicative 
participation skills, but do not yet consider factors that might influence development of those 
skills. Next steps for our group will be to identify relevant variables within the PSLP dataset that 
may be predictive of communicative participation skill development. Of specific interest will be 
the child’s intervention status (i.e., whether they were receiving active intervention). A limitation 
of our dataset is that we do not have access to information about many of the factors that might 
influence the development of communicative participation skills. We plan to collaborate with the 
PSLP to improve data collection to be better able to identify the important factors that facilitate 
the best outcomes for children and families.  

Conclusions 
Growth curve modeling of the development of functional communication skills in children with 
identified speech and language concerns allows us to look beyond impairment-based thinking 
towards an emphasis on function and participation. From the perspective of participation, 
children at all levels of function make meaningful changes in their communication skills over 
time. This information can be used for identification, prognostication, and counselling with 
families, as well as for service delivery planning. Future work in this research program will 
investigate factors that predict the development of communicative participation skills, which will 
have important implications for clinicians and those who fund and plan service delivery.  
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Table 1.  

Inclusion criteria and rationale. 

Inclusion Criteria Rationale for criteria # of children 
excluded by the 
criteria 

1. Children had FOCUS© 
scores and CFCS 
classifications recorded  

1. Both pieces of data were needed 
to develop meaningful growth 
curves.  
 

1, 673  

2. Children were 18 to 67 
months old at first 
assessment. 

1. The primary outcome measure 
(FOCUS©) was validated for 
children between 18 and 60 
months of age (reference).  
 

2. In the PSLP, children can only 
access services up until August 
before they start junior 
kindergarten.   

2, 026 

3. Children were clients of the 
PSLP and were not accessing 
services in conjunction with 
another program (e.g., Infant 
hearing program). 

1. We judged children with 
comorbidities known to affect 
communication (e.g., blindness, 
hearing impairment) to be 
conceptually different from 
children whose primary 
challenge was ‘communication’ 
(reference).  

29, 842 
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Table 2.  

Characteristics of Included Children at Assessment Time 1. 

Characteristic Category n (%) 
Sex Male 27, 519 (67) 

Female 13,465 (33) 
Age 18-24 months 7,114 (15) 

25-30 months 7,659 (16) 
31-36 months 5,988 (13) 
37-42 months 5,988 (13) 
43-48 months 6,687 (14) 
49-54 months 6,616 (14) 
55-60 months 4,518 (10) 
61-67 months 1,298 (3) 

Communicative Function CFCS Level I 7,991 (17) 
CFCS Level II 9,442 (20) 
CFCS Level III 11,646 (25) 
CFCS Level IV 14,825 (32) 
CFCS Level V 2,968 (6) 
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Table 3.  
 
Participant Characteristics by CFCS Level at Time 1. 
 CFCS 

Level I 
CFCS 
Level II 

CFCS 
Level III 

CFCS 
Level IV 

CFCS 
Level V 

All levels 
combined 

Number 
(%) of 
Children 

7,991 (17) 9,442 (20) 11,646 (25) 14,825 (32) 2,968 (6)  46,872 

Mean (SD) 
age in 
months 

46.94 
(10.88) 

43.02 
(11.46) 

37.74 
(11.78) 

34.20 
(11.10) 

33.75 
(11.53) 

39.0 
(12.32) 

Mean (SD) 
FOCUS© 
score 

266.62 
(47.33) 

236.89 
(53.00) 

203.83 
(54.02) 

164.98 
(52.28) 

125.86 
(57.20) 

203.97 
(67.07) 
 

Number of 
assessments 

10,692 15,730 22,353 29,786 5,934 84,495 

Mean 
number of 
assessments 
(range) 

1.3 (1-7) 1.7 (1-7) 1.9 (1-8) 2.0 (1-10) 2.0 (1-7) 1.8 (1-10) 
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Table 4.  
 
Estimates of coefficients for the development of communicative participation skills. 
 CFCS Level I 

 
CFCS Level II 

 
CFCS Level III 

 
CFCS Level IV 

 
CFCS Level V 

 
Fixed Effects 
Intercept (95% 
CI) 

190.56 (185.49-195.62) 156.50 (153.29-159.71) 139.90 (137.88- 141.92) 120.46 (118.89-122.04) 101.25 (98.34-104.17) 

Slope (95% CI) 4.32 (3.96 - 4.67) 4.97 (4.71 - 5.22) 4.77 (4.58 - 4.97) 3.79 (3.62 - 3.95) 1.65 (1.3 - 2.0) 
Slope2 (95% 
CI) 

-0.05 (-.06 to -.04) -0.05 (-.05 to -.05) -0.05 (-.05 to -.04) -0.02 (-.03 to -.02) 0.01 (.003 to 0.02) 

Random Effects 
SD Slope (SE) 3.30 (0.37) 3.32 (2.57) 2.49 (0.18) 1.49 (0.25) 3.77 (0.28) 
SD Slope2 (SE) 0.05  0.008 

 
0.06 (0.006) 0.06 (0.004) 2.23e-11 (4.70e-12) 0.06 (0.009) 

Corr. 
Slope/Intercept 
(SE) 

-0.72 (0.45) 
 

-0.44 (0.07) -0.29 (0.06)  -0.18 (0.14) 

Corr. 
Slope/Slope2 
(SE) 

-0.94 –(0.02) 
 

-0.90 (0.02) -0.90 (0.01)  -0.84 (0.03) 

Corr. 
Slope2/Intercept 
(SE) 

0.48  (0.11) 0.04 (0.14) -0.12 (0.12)  -0.28 (0.30) 

SD Intercept 
(SE) 

60.74 (3.32) 44.67 (2.30) 34.61 (1.46) 32.21 (0.49) 23.29 (2.49) 

Residuals 
SD Residual 
(SE) 

25.11 (0.41) 25.31 (0.30) 
 

27.39 (0.24) 
 

20.94 (0.20) 
 

26.87 (0.48) 
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Figure 1. Predicted FOCUS© scores in each of the five CFCS levels of communicative function. 
The dotted lines above/below the solid line indicate the standard deviation of the predicted line 
(individual variation in predicted FOCUS© scores).  
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Abstract 

Purpose. To identify predictors of communicative participation outcomes for a large cohort of 
preschoolers with communication disorders. Method. This was a secondary analysis of data from 
a program evaluation project across Ontario Canada’s Preschool Speech and Language Program 
(PSLP). Longitudinal data for 46,872 children between 18 and 67 months of age were available 
for analysis (M = 41.76 mo, SD = 11.92, 68% male). Children were assessed using two 
participation-based outcome tools. We previously used mixed effects modelling to fit growth 
curves for children in five levels of communicative function. These models were re-estimated 
here by including both demographic and intervention-specific predictor variables. Results. 
Gender, multilingual status, participation in an early learning environment, interventions status, 
time in intervention, and intervention goals were all statistically significant predictors of 
preschoolers’ communicative participation skill development; however, predictors were not 
always clinically significant, and they varied by level of communicative function. Conclusions. 
We studied a population of preschoolers with communication disorders to identify predictors of 
growth in communicative participation skills – an important and meaningful outcome for 
families. This work has implications for researchers, clinicians, administrators, and policy 
makers. Findings are generalizable within the PSLP, but may apply to preschoolers outside the 
program as well.  

Keywords. Communicative participation, outcome, predict, development 
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A number of factors have been associated with outcomes for preschoolers with several specific 
speech, language, and social communication impairments. In preschoolers with language delay 
caused by hearing loss, age at first intervention is an important predictor of spoken language 
development (Boons et al., 2012; Holzinger, Fellinger & Beitel, 2011; Koehlinger, Van Horne & 
Moeller, 2013). Severity and frequency of stuttering are important predictors of intervention 
outcomes for preschoolers with fluency disorders (Cook, Donlan & Howell, 2013; Guitar, 
Kazenski, Howard, Cousins, Fader & Haskell, 2015). Predictors of outcome for preschoolers with 
language and social communication disorders usually include level of impairment (Legof & 
Sherman, 2006; Makrygianni & Reed, 2010; Yoder, Molfese & Gardner, 2011), age of first 
intervention (Luiselli, Cannon, Ellis & Sisson, 2000; Makrygianni & Reed, 2010), intensity of 
service delivery (Luiselli et al. 2000; Mazurek, Kanne & Miles, 2012), and parent-child interaction 
style (McDuffie & Yoder, 2010; Roberts & Kaiser, 2012; Yoder & Warren, 2001). Age, speech 
sound development prior to starting treatment, and expressive language ability predict change in 
phonological skills following intervention for preschoolers with speech sound disorders (Tyler, 
Lewis & Welch, 2003).  

Clinicians, administrators, and policy makers consider these predictive factors when developing 
individual intervention plans and coordinating service programs for preschoolers with 
communication disorders. For example, as a result of research identifying early detection and 
intervention as important predictors of language development for children with hearing loss, policy 
makers in many countries implemented national strategies for the early screening, identification, 
and intervention for newborns (e.g., Speech-Language & Audiology Canada (SAC), 2014a). 
Identification of early intervention as a predictor of outcome for children with other speech and 
language disorders has resulted in position papers from national organizations promoting early 
intervention, which governments use for program planning (e.g., American Speech-Language-
Hearing Association (ASHA), 2008; SAC, 2014b).  

Information about factors predictive of intervention outcomes is also used by clinicians and 
administrators to develop plans for therapy, set treatment goals, and counsel parents. For instance, 
when presented with a preschooler with fluency disorder, clinicians consider the severity of the 
child’s stutter when determining whether to recommend intervention, or how much treatment to 
offer. For children with severe speech sound disorders clinicians and administrators may consult 
clinical guidelines that recommend varying intervention format, setting and timing, depending on 
degree of impairment (ASHA, n.d.). For children with early language delay, where parent-child 
interaction is paramount, clinicians may recommend parent coaching as a first intervention to 
promote a language-rich home environment prior to starting more direct intervention with the child 
(Roberts & Kaiser, 2011). Knowledge of the factors predictive of outcomes may also help clinicians 
to counsel parents about what to expect from therapy. Specifically, clinicians may be able to 
provide an idea of how much intervention may be needed and what the outcome of intervention 
efforts might be.   

The World Health Organization’s International Classification of Functioning, Disability, and 
Health – Children and Youth Version (ICF-CY) provides a useful framework for thinking about 
how we evaluate outcomes in speech-language pathology (WHO, 2007). Within the ICF-CY 
framework, outcomes can be thought of as being evaluated within the three main components: 
Body Functions and Structures, Activity, and Participation (WHO, 2007). Within the Body 

http://www.refworks.com.libaccess.lib.mcmaster.ca/refworks2/default.aspx?r=references|MainLayout::init
http://www.refworks.com.libaccess.lib.mcmaster.ca/refworks2/default.aspx?r=references|MainLayout::init
http://www.refworks.com.libaccess.lib.mcmaster.ca/refworks2/default.aspx?r=references|MainLayout::init
http://www.refworks.com.libaccess.lib.mcmaster.ca/refworks2/default.aspx?r=references|MainLayout::init


Doctoral Thesis | Barbara Jane Cunningham | McMaster University | Rehabilitation Science 

80 

Functions and Structures component, outcomes may be related to improved speech intelligibility, 
fluency, or quality. For the Activity component, outcomes may be related to expressive/receptive 
language skills (e.g., improved use/understanding of grammatical markers, sentence length). For 
the Participation component, outcomes are more broadly focused and include indicators such as 
increased engagement in play with peers, engagement in conversations, or involvement in other 
social activities (Cunningham, Washington, Binns, Rolfe, Robertson & Rosenbaum, 2017a). To 
date, factors predictive of the development of specific impairment-based outcomes within the 
Body Functions and Structures and Activity components have been identified, and while this 
information has been helpful and is important in many ways, it does not help us to understand the 
impact of our work in ways that are important and meaningful to the families we serve (e.g., Will 
my child make friends? Will we be able to communicate with each other? Will my child be able 
to participate in a school/preschool classroom?). Evaluating participation-based outcomes and 
identifying predictors those outcomes can make it easier for us to show and explain the impact of 
our work to families, service delivery planners, and funding agencies.  

One new participation-based construct that has recently garnered attention in the literature is 
‘communicative participation’. For preschoolers, this means how the child uses communication 
to interact in real world situations (Eadie et al., 2006). A few studies have investigated 
communicative participation outcomes for preschoolers with communication disorders, 
identifying some of the factors related to the child, therapist and intervention that are predictive 
of outcomes (Baxendale, Lockton, Adams & Gaile, 2013; Pennington, Roelant, Thompson, 
Robson, Steen & Miller, 2013; Thomas-Stonell, Robertson, Oddson & Rosenbaum, 2016; 
Thomas-Stonell, Washington, Oddson, Robertson & Rosenbaum, 2013a; Washington, Thomas-
Stonell, McLeod & Warr-Leeper, 2012; Washington, Thomas-Stonell, McLeod & Warr-Leeper, 
2015; Watts Pappas, McLeod, McAllister & McKinnon, 2008). More evidence is needed to 
substantiate the relevance of those factors and others, yet to be identified, that may be associated 
with communicative participation outcomes, so we can help parents, clinicians, administrators, 
and policy makers to plan and deliver early intervention services that are both effective and 
meaningful to families (Coleman, Weir, Ware & Boyd, 2015; Thomas-Stonell, Oddson, 
Robertson & Rosenbaum, 2010). Identifying predictors of communicative participation 
outcomes can help us to learn more about which children benefit most from early intervention 
services, and in the future may help to inform decision-making about the nature and intensity of 
services offered to children as well as decisions surrounding resource allocation (Paul & Roth, 
2011; Tyler et al., 2003; Yoder & Compton, 2004). Identifying predictors of communicative 
participation outcomes can also help clinicians to counsel and advise parents more effectively 
about the likely course and outcome of intervention efforts.  

Our research group is part of a team that worked collaboratively with Ontario, Canada’s 
Preschool Speech and Language Program (PSLP), a community-based publicly-funded 
government service, to establish a large-scale program evaluation using preschoolers’ 
communicative participation as the primary outcome (Ontario Ministry of Children and Youth 
Services, 2013). The PSLP evaluates changes in children’s communicative participation over the 
course of their time accessing government-run services. In this program, children access a 
variety of assessment and intervention-based services. Typically, they attend an initial 
assessment appointment, which is followed by a period in which children are on a waiting list for 
intervention. The amount of time children wait varies and depends on the age at which they are 
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referred as well as the type of communication impairment with which they present. The type and 
amount of intervention children receive also varies based on those same factors. The program 
offers various interventions including parent/childcare consultation and training, and 
group/individual intervention. Since 2012, children who access PSLP services have been 
assessed using two published tools and one informal checklist approximately every six months 
Details on those tools are presented in the Method section. 

Our team was granted access to the anonymized provincial datasets to investigate communicative 
participation outcomes for all preschoolers accessing PSLP services across the province. We 
previously used the data to model the development of children’s communicative participation 
skills by fitting separate growth curves for children in each of the five levels of communicative 
function (Cunningham, Hanna, Rosenbaum, Thomas-Stonell & Oddson, 2017b). This work 
provided a broadly-focused view of how communicative participation skills develop in 
preschoolers with communication impairments, but did not account for the many factors, apart 
from age and functional level, that likely influenced the development of those skills.  

The objective of the present investigation was to explore these data in more fine-grained detail in 
an effort to identify influences on growth for preschoolers’ communicative participation skills. 
To do this we added factors that were likely to predict outcomes to our previously-defined 
models of growth. This current work differs from previous clinical studies in two ways: (1) it 
identifies predictors of preschoolers’ communicative participation outcomes – a current gap in 
the literature, and (2) it identifies those predictors using an entire population of preschoolers with 
communication disorders accessing services within the PSLP. With this very large sample size, 
we had enough statistical power to examine outcomes across a wide age span, and across five 
levels of communicative function (Thygesen & Ersboll, 2014). Using this sample, we were also 
in a position to comment on generalizability to community-based clinics – as this is where the 
data were collected and where the outcomes were observed (Thygesen & Ersboll, 2014). 

Method 

Ethics approval. The Hamilton Integrated Research Ethics Board approved the use of this 
anonymized dataset for this study.  

Participants. Data were collected as part of the PSLP’s prospective longitudinal program 
evaluation project. We previously used all available data (N = 46,872) to fit the growth curves 
(Cunningham et al., 2017b) for children by CFCS level. This sample represented all children 
who had accessed PSLP services between October 1, 2012 and May 1, 2016 for whom outcomes 
data had been collected, and included children between 18 and 67 months of age (M = 41.76 mo, 
SD = 11.92, 68% male). Details on this sample are presented in Table 1. Our primary objective 
in creating the growth curves was to understand how communicative participation skills 
developed in preschoolers – something that had not been reported in the literature. One aim of 
the present work was to identify predictors of that development and as such, all available data 
were included when entering demographic predictors into the models. 

A second aim of the present study was to identify predictors of communicative participation 
outcomes for intervention-based variables. In order to do this, we needed data for children who 
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had received multiple assessments in the PSLP. Thus, when investigating predictors of outcome 
for intervention-based variables, we only used data for children with two or more assessments (N 
= 21,998). This resulted in a slightly different sample of children (M = 41.73, SD = 11.50, 69% 
male). Details on this sub-sample are presented in Table 2.   

Outcome Measures. Two outcome tools and an informal checklist were used at each assessment. 
(1) The Focus on the Outcomes of Communication Under Six (FOCUS©) is a valid and reliable
50-item parent-report measure that evaluates changes in communicative participation skills for
preschoolers with a range of communication disorder types and severities (Thomas-Stonell et al.,
2010; Oddson, Washington, Robertson, Thomas-Stonell & Rosenbaum, 2013; Thomas-Stonell,
Oddson, Robertson & Rosenbaum, 2009; Thomas-Stonell et al., 2013a; Thomas-Stonell,
Oddson, Robertson & Rosenbaum, 2013b; Washington et al., 2013a; Washington, Oddson,
Robertson, Rosenbaum & Thomas-Stonell, 2013b; Washington et al., 2015). On the first 34
items parents to rate their child on a 7-point scale that ranges from ‘Not at all like my child’ to
‘Exactly like my chid’. On the last 16 items ratings are made using a different 7-point scale with
items ranging from ‘Cannot do at all’ to ‘Can always do without help’ (Thomas-Stonell et al.,
2010). The FOCUS© has good reliability and validity for children from 18-months to six-years
of age (Oddson et al., 2013; Thomas-Stonell et al., 2009; Thomas-Stonell et al., 2013a; Thomas-
Stonell et al., 2013b; Washington et al., 2013a; Washington et al., 2013b; Washington et al.,
2015).

(2) The Communication Function Classification System (CFCS) is a validated classification tool
that classifies children’s communication skills into one of five meaningful levels of function
(Hidecker et al., 2011; Hidecker et al., 2012; Hidecker, Cunningham, Oddson, Thomas-Stonell &
Rosenbaum, 2017). Children in level I are “consistent senders and receivers of information with
all communication partners”, and function best in terms of their communication; while children
in level V are “seldom effective senders or receivers of information, even with familiar partners”
and function least well in their communication (Hidecker et al., 2011). Clinically, a child in
CFCS level I may have only a few speech sound or grammatical errors, while a child in CFCS
level V may be an unintentional communicator on the autism spectrum.

(3) Speech-language pathologists also completed an informal checklist at each assessment on
which they provided both demographic and intervention-based information about the child.

Predictor Variables. Our ability to include relevant predictor variables in our analysis was limited 
by the content of the PSLP datasets; however, in order to maintain some methodological rigour, 
we selected from the available variables based on (a) knowledge of previously identified 
predictors of communicative participation and other impairment-based outcomes in the literature, 
and (b) clinical expertise and theoretical reasoning about which factors might contribute to 
communicative participation outcomes (Abbot et al., 2016). Table 3 presents a description of and 
rationale for each included predictor variable.  

Procedure and Statistical Analysis. Data were analyzed using Stata Statistical Software – version 
13.1 (Stata, 2013). We examined predictors of communicative participation outcomes separately 
for children in each of the five CFCS levels as we assumed children in each level were 
functionally different from one another and we therefore suspected predictors of outcome might 
also differ by CFCS level (Cunningham et al., 2017b). 
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Our initial models of growth were fit using mixed effects modelling. All models included both 
fixed and random effects. Fixed effects included an intercept term (predicted FOCUS© score at 
18 months of age), a term for Age (centered at 18 months of age), and a squared term for Age2 
(centered at 18 months). The random effects included terms for Participant, Age (centered at 18 
months), and Age2 (centered at 18 months). Unstructured covariance was used for all CFCS 
levels but IV (Cunningham et al., 2017b).  

The models were re-estimated here by including predictor variables into the previously fit 
models separately (i.e., gender was entered as a predictor and then removed, multilingual status 
was then entered as a predictor and removed, etc.). Variables were entered into the fixed effects 
part of the model to identify predictors of communicative participation outcomes for children in 
each CFCS level. The resulting predictions have a curvilinear form. We comment on the main 
effects as they related to children’s predicted FOCUS© scores at 18 months of age. The 
interaction between Age and each variable indicates the predicted slope of the curve at 18 
months of age (i.e., How quickly are FOCUS© scores predicted to grow?). The interaction 
between Age2 and each variable indicates either the deceleration or acceleration in predicted 
growth over time. Due to the large sample size, we comment on statistically significant 
differences, but also clinically meaningful differences. For the purposes of our analyses, please 
note that a clinically meaningful change on the FOCUS© is 16 points (Thomas-Stonell et al., 
2013a).  

Results 
All available data (N = 46, 872) were used to test for significant predictors of growth for the 
following demographic variables: Gender, Multilingual Status of the family, and Participation in 
an Early Learning Environment. As reported below, there were times when missing data led to 
datasets of variable sample sizes for some analyses. This variability was likely the result of 
problems with compliance with data collection in the PSLP. We believe the data are missing at 
random, but have no way of confirming this. All available data were included in each analysis.  

For the intervention-based variables, only data for children who received multiple (i.e., two or 
more) assessments in the PSLP were included in the analysis. This amounted to data for 21,998 
children being used to test for significant predictors of growth for the following variables: 
Intervention status, Length of time in Intervention, and Goals Targeted in Intervention. 
Unstructured covariance was removed from the original models of growth to run the analysis for 
these predictors.  

Gender. There were sex variable data for almost 41,000 children (67% male). Females had 
higher predicted FOCUS© scores than males across all ages and CFCS levels, but the 
differences between males and females were not always statistically significant. We found a 
statistically significant main effect of Gender for CFCS levels III and IV, but no significant 
interactions between Gender and Age or Gender and Age2 in either CFCS level (see Table 4). 
While the main effects were statistically significantly different, they were well below the 16 
points required to show a clinically meaningful difference on the FOCUS©.  

Multilingual status. Two factors were reported under multilingual status. First, the PSLP 
collected data on children’s ‘mother tongue’ (language most commonly used at home) for 17,410 
of the children. Of those, 15,657 (90%) reported English as their mother tongue. There were 66 
other languages reported, with the three next most commonly reported being French (2.7%), 
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Spanish (1%), and Arabic (0.81%). Second, SLPs reported multilingual status (i.e., whether 
children were multi- or mono-lingual) for 11,753 children (82% monolingual). It was this 
variable (multi- vs. mono-lingual) that was entered into the growth models as a predictor.  

Multilingual status was a statistically significant predictor of outcome in CFCS level IV. There 
was a significant main effect, in which multilingual children had higher predicted FOCUS© 
scores at 18 months than their monolingual peers. Both interaction terms were significant, 
indicating that predicted growth for multilingual children was more linear than the growth for 
monolingual children, and at the upper limit of the curve, multilingual children had higher 
predicted FOCUS© scores than their monolingual peers (see Table 4). These differences were 
not clinically meaningful (i.e., there was not a 16-point difference on the FOCUS©). 

Participation in an Early Learning Environment. An early learning environment was defined as 
a registered childcare or preschool program. Data for this variable were recorded for 11,753 
children, with 62% participating in an early learning environment. This was a statistically 
significant predictor of outcome for all children but those in CFCS level V. Main effects for 
Early Learning were significant for CFCS levels I – IV, indicating predicted FOCUS© scores at 
18 months were higher for children who participated in an early learning environment than those 
who did not. Considering only the main effects, predicted FOCUS© scores at 18 months were 
both statistically and clinically different for children in CFCS levels I, II and III (see Table 4). 
The main effect was statistically, but not clinically significant for children in CFCS level IV. The 
interaction terms were also significant for this variable. Interaction terms for Early Learning x 
Age were significant and negative for CFCS levels I – III, indicating predicted slopes at 18 
months were less steep for the children who were in an early learning environment. Interaction 
terms were significant for Early Learning x Age2 for CFCS levels I – IV. These interaction terms 
were positive but small, indicating slightly less deceleration (i.e., more linear growth) in 
predicted scores over time for those children who participated in an early learning environment 
(see Table 4 and Figure 1).  

Intervention status. Data for the intervention-status variable were available for the full sample of 
children who received multiple assessments in the PSLP (N = 21,998). Intervention status was a 
significant predictor in all CFCS levels but level V. Main effects were statistically significant for 
CFCS levels I-IV and predicted mean FOCUS© scores at 18 months were higher for children 
who were in intervention than those who were not. The main effects reached the 16 FOCUS© 
points required to be clinically meaningful for children in CFCS levels II-IV, and those in level I 
were approaching this criterion for clinical significance. Interaction terms were significant for 
Intervention status x Age for CFCS levels II – IV. These interaction terms were small and 
negative, indicating a smaller predicted slope at 18 months of age for children receiving 
intervention. Interaction terms were significant for Early Learning x Age2 for CFCS levels I – IV 
and all terms were small and positive, indicating slightly less deceleration in the growth line over 
time for those children receiving intervention (see Figure 2 and Table 4).  

Time in Intervention. Time in intervention was defined as the amount of time a child spent in the 
program (i.e., time since their first assessment). While it is likely that this time represents more 
intervention, we did not have a way to confirm this for certain. There may be some children who 
were followed every six months, but received little or no intervention, but based on our clinical 
experience working in this program, this is an unlikely scenario. Data for this variable were also 
available for the same full sample of children who received multiple assessments (N = 21,998). 
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Time in intervention was a significant predictor of outcome, and both interaction terms were 
significant for all CFCS levels. Main effects were statistically significant for CFCS levels I-IV 
and predicted mean FOCUS© scores at 18 months increased with increasing time spent in 
intervention. The predicted increase in FOCUS© scores for each 3-month interval did not reach 
clinical significance in any of the CFCS levels. The Time in Intervention x Age interaction was 
small and negative for all CFCS levels, indicating a slightly smaller predicted slope with 
increasing time spent in intervention. The Time in Intervention x Age2 interaction term was 
positive but small for all CFCS levels, indicating slightly less deceleration in the growth line 
with increasing time spent in therapy. The impact of time spent in intervention was greatest for 
children in the lower CFCS levels (i.e., levels IV and V). In these latter levels, additional months 
in intervention yielded greater outcomes at 67 months of age, whereas additional months in 
intervention yielded statistically similar outcomes at 67 months of age for children in CFCS 
levels I-III (see Figure 3 and Table 4).  

Intervention goals. Data related to intervention goals were available for 20,502 of the children 
with multiple assessments. The breakdown of goals targeted in intervention was as follows: 
speech only = 19.5%, language only 52.8%, both speech and language 26%, fluency 1.5%, voice 
0.05%, feeding & swallowing 0.03%, emergent literacy 0.1%. Since the majority of children 
accessing PSLP services received intervention targeting speech, language or a combination of 
speech and language goals, our analysis of this predictor focused on those skills. Outcomes for 
children with speech-only goals were compared with outcomes for children with language-only 
goals and then with outcomes for children with both speech and language goals for all CFCS 
levels. Only outcomes for children with speech-only versus language-only goals were 
significant, and in each CFCS level the predicted FOCUS© scores for children with speech-only 
goals were higher than for children with language-only goals. The main effects of treatment 
goals (i.e., speech-only vs. language-only goals) were statistically and clinically significant for 
children in CFCS levels II and III. Differences in mean predicted scores were examined at 30 
months since children did not typically have speech goals until that time (see Table 4). Both 
interaction terms were significant in CFCS level II, indicating that children with speech-only 
goals had predicted slopes that were less steep and curves with less deceleration over time than 
children with language-only goals (see Table 4). Only the interaction between Treatment Goals x 
Age2 was significant for CFCS level III, indicating the two groups had similar predicted slopes, 
but children with speech-only goals had less deceleration in growth over time than those with 
language-only goals.  

Discussion 
In this series of analyses we added variables to previously developed growth curves to identify 
predictors of children’s communicative participation outcomes.  This work represents new 
knowledge in that it identified several new predictors of preschoolers’ communicative 
participation outcomes. It also differs from previous work in that it examined predictors by 
CFCS level, finding varied results based on level of communicative function. Predictors were 
entered into separate models for each CFCS level to examine differences in outcomes across the 
levels. Gender, multilingual status, participation in an early learning environment, intervention 
status, time in intervention, and intervention goals were all significant predictors of preschoolers’ 
communicative participation skill development; however, predictors affected growth in different 
ways and were not the same for all levels of function. For example, there was a significant 
relationship between participation in an early learning environment and growth in 
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communicative participation skills for children in CFCS levels I – IV, but not for those in level 
V. Additionally, the effect of an early learning environment on children’s growth differed by
level of function.

A similar trend was observed for intervention-based predictors of growth. When the Intervention 
status variable was entered into the models, we found that children receiving intervention had 
better predicted outcomes than those who were not – indicating that when children start 
intervention they get a significant bump in predicted FOCUS© scores. Interestingly, the 
coefficient for the main effect for Intervention Status was in excess of the 16 points determined 
to be clinically meaningful change on the FOCUS© (Thomas-Stonell et al. 2013) for children in 
CFCS levels II, III and IV. Predicted slopes at 18-months of age were less steep for those 
children receiving intervention, likely because of their higher predicted starting scores (i.e., they 
had less far to go to reach the maximum score). Additionally, there was less predicted 
deceleration in the curvature of the growth lines for children receiving intervention – meaning 
that their growth was more linear as predicted FOCUS© scores tended to level out less at the 
upper age limit (67 months). Taken together, these findings suggest a positive impact of speech-
language interventions for the predicted development of preschoolers’ communicative 
participation skills.  

The Time in Intervention variable also yielded different models of growth for children depending 
on their level of communicative function. For instance, there were significant main effects of 
time spent in intervention for children in all CFCS levels – meaning that the more time children 
spent in intervention, the greater their predicted outcome. For children in CFCS levels I, II and 
III, this was true at younger ages, but by 67 months of age children had achieved similar 
outcomes regardless of the time they spent in treatment. For the lower levels, more time spent in 
intervention resulted in higher predicted outcome scores at 67 months. This can be used to 
predict that for children in the lower levels of function, more treatment is warranted, whereas in 
the higher levels of function, less treatment may still result in a similar outcome as more 
treatment (i.e., more is not always better). As indicated earlier, we believe most children with 
multiple assessments in the program were receiving some kind of speech-language intervention, 
however it is possible that there were some who were simply followed over multiple assessment 
points without receiving intervention. We believe these cases (if any) are minimal.  

This work has applicability for both clinicians and policy makers who work with and plan 
services for preschoolers with communication disorders. First, we have identified both 
intervention-based and demographic predictors of communicative participation outcomes. 
Clinicians could use this knowledge with families, predicting that outcomes will improve if 
children participate in an early learning environment. Both policy makers and clinicians may use 
knowledge related to time spent in intervention to predict how long a child will need to be in 
speech-language therapy to achieve optimal outcomes. If administrators and policy makers have 
knowledge of the range of CFCS levels for the children accessing their services, they may be 
better positioned to make informed decisions about service delivery planning and resource 
allocation.  

There are limitations to this work that must be acknowledged. Data used for this study were 
collected as part of the PSLP’s program evaluation project. As such, data collection was not done 
as systematically as would be desirable in a structured research program. Data for many of the 
variables included as predictors were collected by SLPs who used an informal checklist to report. 
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We are not confident that the checklist yielded valid or reliable data for at least one of the 
variables included here. For example, clinicians were asked to indicate goals targeted in 
intervention by checking goals from a list of 12 possibilities including ‘articulation’, 
‘phonology’, ‘motor speech’, ‘expressive language’, ‘receptive language’, and ‘social 
communication’. Due to the well-recognized issues with terminology and terms being used 
interchangeably in the field (Walsh, 2006), we cannot be sure that SLPs used these terms in the 
same way across the PSLP. In an attempt to circumvent this issue, we combined all ‘speech’ 
goals together (i.e., articulation + phonology + motor speech) and all ‘language’ goals together 
(i.e., expressive + receptive + social communication) to compare outcomes by goals broadly 
targeted in intervention.  

A second limitation lies in the nature of the PSLP datasets. We did not have access to 
information related to the types of communication disorders with which children presented. In 
some ways this can be inferred based on the types of goals targeted in therapy, but this was not 
done because, as described above, it was impossible to tell whether a child with speech-only 
goals did not also have a language disorders and vice versa. We are in the process of developing 
a research proposal to create a valid and reliable reporting tool that can be used along with the 
FOCUS© and CFCS in the PSLP so that this type of information can be collected accurately and 
consistently. We also lacked information about the types of interventions children received in the 
program. Since data were collected at approximate six month intervals, data collection did not 
align with the start/end of particular interventions, making it impossible for us to determine 
whether outcomes differed for children with similar impairments/functional skills accessing 
different interventions. We are working collaboratively with the PSLP to develop new methods 
for collecting data and understanding the various interventions offered in the program, so that we 
can later report on this reliably.  

A third limitation is that we have missing data for many of the predictor variables examined 
here. This was the result of the PSLP datasets being incomplete – and is in part the result of SLPs 
in the program not consistently completing outcome measures for all of the children they see. 
This means our results may be biased in some way; however, no attempt was made to impute 
missing values as it is likely that the data were missing randomly rather than systematically.  

Despite these limitations, we feel there is important new knowledge to be gained from this work. 
Using an unprecedentedly large dataset we have provided additional evidence for some already 
identified predictors of children’s communicative participation skills. We have also identified 
several new predictors of communicative participation outcomes for preschoolers with 
communication disorders. Importantly, we have demonstrated that speech-language interventions 
have an impact on the development of children’s communicative participation skills. By 
examining children’s communicative participation outcomes, we have demonstrated that speech-
language interventions have a meaningful impact on the lives of children and families.   

The importance of examining both outcomes and predictor variables by level of communicative 
function has also been demonstrated here. We found that predictor variables impacted outcomes 
differently depending on a child’s level of communicative function – a level of investigation not 
possible before the CFCS was created. In addition, limited sample sizes in reports now using the 
CFCS make such analyses challenging. It may be important for clinicians and researchers to 
consider a child’s level of communicative functioning when recommending intervention and 
examining the outcomes of intervention efforts. Our future studies, using the next waves of this 
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database, will hopefully include more precise data, as identified in the limitations, allowing us to 
investigate the associations between these possible predictors with greater confidence. Under 
these improved circumstances it may become clearer and easier to ascribe direct causal 
connections between interventions and changes in children’s communicative development.   
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Table 1. 
 
Participant Characteristics by CFCS level at Time 1: Full dataset. 
_______________________________________________________________________________________ 

  CFCS  CFCS  CFCS  CFCS  CFCS  All 
  Level I  Level II Level III Level IV Level V combined 
 
________________________________________________________________________________
  
Number  
(%) of  7,991 (17) 9,442 (20) 11,646 (25) 14,825 (32) 2,968 (6) 46,872 
children 
 
Mean (SD) 
age in   46.94  43.02   37.74  34.20  33.75  39.0 
months  (10.88)  (11.46)  (11.78)  (11.10)  (11.53)  (12.32) 
 
Mean (SD) 
FOCUS© 266.62  236.89  203.83  164.98  125.86  203.97 
score  (47.33)  (53.00)  (54.02)  (52.28)  (57.20)  (67.07) 
 
Number of 10,692  15,730  22,353  29,786  5,934  84,495 
assessments 
 
Mean  
number of 1.3 (1-7) 1.7 (1-7) 1.9 (1-8) 2.0 (1-10) 2.0 (1-7) 1.8  
assessments            (1-10) 
______________________________________________________________________________ 
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Table 2. 
 
Participant Characteristics by CFCS Level at Time 1: Children with multiple assessment 
points. 
_______________________________________________________________________________________ 

  CFCS  CFCS  CFCS  CFCS  CFCS  All 
  Level I  Level II Level III Level IV Level V combined 
 
________________________________________________________________________________
  
Number  
(%) of   1,912 (9) 4,079 (19) 6,107 (28) 8,226 (37) 1,674 (7) 21,998 
children 
 
Mean (SD) 
age in   42.69  40.40   36.02  32.60  31.86  35.82 
months  (10.21)  (10.50)  (10.58)  (9.75)  (9.98)  (10.80) 
 
Mean (SD) 
FOCUS© 2651.96 230.06  198.92  161.79  117.91  211.08 
score  (52.71)  (54.32)  (53.76)  (50.52)  (47.33)  (65.91) 
 
Number of 4,613  10,367  16,814  23,189  4,640  59,623 
assessments 
 
Mean  
number of 2.4 (2-7) 2.5 (2-7) 2.8 (2-8) 2.8 (2-10) 2.8 (2-7) 2.7  
assessments            (2-10) 
______________________________________________________________________________ 
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Table 3. 

Included predictor variables. 

Category Variable Description Rationale 
 

Demographic 
factors 

Gender Binary (1=male, 
0=female) 
 

Males typically have poorer 
outcomes. 

 Multilingual 
Status 

Binary 
(1=multilingual, 0= 
monolingual) 

Processes involved in learning 
more than one language may affect 
the development of 
communicative participation 
skills. 
 

 Early learning  
environment 

Binary (1=yes, 0=no) Practice using communication 
functionally to participate in 
classroom-based activities with 
peers/teachers. Exposure to peer 
models. 

Intervention-
specific   
factors 

Intervention statu  
 

Binary (1=yes, 0=no) There has been some evidence 
showing a relationship between 
intervention and growth in 
communicative participation 
skills. 
 

 Time in 
Intervention 

Continuous (time 
since starting the 
program) 

More time in treatment may result 
in better outcomes within CFCS 
level.   

  
Intervention Goal  

 
Binary (1=language, 
0=speech) 

 
Some evidence showing better 
outcomes for children with 
speech-only impairments. 
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Table 4. 

Predicted mean scores at 18 months, main effects, and interactions for each predictor variable by CFCS level. 

 CFCS Level I CFCS Level II CFCS Level III CFCS Level IV CFCS Level V 
Gender 
Predicted mean 
scores at 18 months 
 
Main effect 
 
Gender x Age 
Interaction 
Gender x Age2 
Interaction 

 
 
 
 
p > 0.05 
 
p > 0.05 
 
p > 0.05 

 
 
 
 
p > 0.05 
 
p > 0.05 
 
p > 0.05 
 

 
M(female) = 144.36 
M(male) = 137.87 
 
β = - 5.85 z = -3.22 p < 0.001 
 
p > 0.05 
 
p > 0.05 
 

 
M(female) = 125.24 
M(male) = 117.94 
 
β = -6.49, z = -2.93 p < 0.001 
 
p > 0.05 
 
p > 0.05 
 

 
 
 
 
p > 0.05 
 
p > 0.05 
 
p > 0.05 
 

Multilingual status 
Predicted mean 
scores at 18 months 
 
Main effect 
 
Multilingual x Age 
Interaction 
Multilingual x Age2 
Interaction 

 
 
 
 
p > 0.05 
 
p > 0.05 
 
p > 0.05 

 
 
 
 
p > 0.05 
 
p > 0.05 
 
p > 0.05 

 
 
 
 
p > 0.05 
 
p > 0.05 
 
p > 0.05 

 
M(multi) = 123.95 
M(mono) = 114.25 
 
β = 9.71 z = 2.44, p < 0.05  
 
β = -1.55 z = -4.02 p < 0.001) 
 
β = 0.03 z = 3.50 p < 0.001 

 
 
 
 
p > 0.05 
 
p > 0.05 
 
p > 0.05 

Participation in an 
Early Learning 
Environment 
Predicted mean 
scores at 18 months 
 
Main effect 
 
Early learning x 
Age Interaction 
Early learning x 
Age2 Interaction 
 

 
 
 
M(early learning) = 190.88 
M(no early learning) = 150.00 
 
β = 40.90, z = 4.99, p < 0.001 
 
β = -2.90, z = -4.98, p < 0.001 
 
β = 40.05, z = 4.16, p < 0.001 
 
 

 
 
 
M(early learning) = 156.61 
M(no early learning) = 128.60 
 
β = 28.02, z = 5.32, p < 0.001 
 
β = -2.01, z = -4.60, p < 0.001 
 
β = 0.03, z = 3.80, p < 0.001 
 
  
 

 
 
 
M(early learning) = 140.05 
M(no early learning) = 119.00 
 
β = 21.05, z = 5.61 p < 0.001 
 
β = -1.78, z = -5.09, p < 0.001 
 
β = 0.04, z = 4.49, p < 0.001 
 
 

 
 
 
M(early learning) = 120.09 
M(no early learning) = 113.05 
 
β = 7.05, z = 2.19, p < 0.05 
 
p > 0.05 
 
β = 0.02, z = 2.24, p < 0.05 
 
 

 
 
 
 
 
 
p > 0.05 
 
p > 0.05 
 
p > 0.05 

Intervention Status 
Predicted mean 
scores at 18 months 
 
Main effect 

 
M(Intervention) = 172.09 
M (No intervention) = 163.69 
 
β = 11.30, z = 1.96, p =0.05 

 
M(Intervention) = 172.71 
M(No intervention) = 146.95 
 
β = 27.53, z = 8.15, p < 0.001 

 
M(Intervention) = 145.69 
M(No intervention) = 127.67 
 
β = 18.02, z = 2.29, p < 0.001 

 
M(Intervention) = 130.60 
M(No intervention) = 113.95 
 
β = 16.65, z = 1.98, p < 0.001 

 
 
 
 
p > 0.05 
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Intervention x Age 
Interaction 
 
Intervention x Age2 
Interaction 

 
p > 0.05 
 
 
β = 0.02, z = 2.09, p < 0.05 
 

 
β = -1.99, z = -7.24, p < 0.001 
 
 
β = 0.04 z = 7.29, p < 0.001 
 

 
β = -0.83, z = -3.88, p < 0.001 
 
 
β = 0.02, z = 3.25, p < 0.05 
 

 
β = -0.60, z = -3.21, p < 0.05 
 
 
β = 0.01, z = 2.89, p < 0.05 
 

 
p > 0.05 
 
 
p > 0.05 

Time in 
Intervention 
Main effect 
 
Time x Age 
Interaction 
 
Time x Age2 
Interaction 

 
 
β = 2.17, z = 3.06, p < 0.05 
 
 
β = -0.12, z = -2.85, p < 0.05 
 
β = 0.007, z = 2.53, p < 0.05 
 
M(0mos) = 220.53 
M(3mos) = 223.07 
M(6mos) = 225.62 
M(9mos) = 228.16 
M(12mos) = 230.70 

 
 
β = 4.01, z = 9.65, p < 0.001 
 
 
β = -0.20, z = -7.89, p < 0.001 
 
β = 0.003, z = 7.09, p < 0.001 
 
M(0mos) = 205.20 
M(3mos)  = 210.82 
M(6mos)  = 216.44 
M(9mos)  = 222.06 
M(12mos)  = 227.69 

 
 
β = 4.92, z = 16.96, p < 0.001 
 
 
β = -0.20, z = -10.90, p < 0.001 
 
β = 0.003, z = 8.42, p < 0.001 
 
M(0mos) = 185.25 
M(3mos)  = 192.22 
M(6mos)  = 199.20 
M(9mos)  = 206.17 
M(12mos)  = 213.15 

 
 
β = 5.25, z = 22.24, p < 0.001 
 
 
β = -0.17, z = -11.18, p < 0.001 
 
β = 0.002, z = 7.56, p < 0.001 
 
M(0mos)  = 158.50 
M(3mos)  = 168.90 
M(6mos)  = 179.30 
M(9mos)  = 189.69 
M(12mos)  = 200.09 
 

 
 
β = 4.35, z = 8.89, p < 0.001 
 
 
β = -0.14, z = -4.09, p < 0.001 
 
β = 0.002, z = 2.92, p < 0.05 
 
M(0mos)  = 116.15 
M(3mos) = 125.06 
M(6mos)  = 133.96 
M(9mos)  = 142.87 
M(12mos)  = 151.77 

Intervention Goals 
Predicted mean 
scores at 30 months 
 
Main effect 
 
Goals x Age 
Interaction 
Goals x Age2 
Interaction 
 

 
 
 
 
p > 0.05 
 
p > 0.05 
 
p > 0.05 
 

 
M(speech) = 237.66 
M(language) = 205.99 
 
β = -54.35, z = -4.06, p < 0.001  
 
β = 2.35, z = 2.70, p < 0.05 
 
β = -0.04, z = -2.76, p < 0.06  
 

 
M(speech) = 209.44 
M(language) = 194.39 
 
β = -24.22, z = -2.18, p < 0.05 
 
p > 0.05 
 
β = -0.03, z = -2.16, p < 0.05 
 

 
 
 
 
p > 0.05 
 
p > 0.05 
 
p > 0.05 
 

 
 
 
 
p > 0.05 
 
p > 0.05 
 
p > 0.05 
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Figure 1. Predicted FOCUS© scores for children in CFCS levels I-IV who did/did not participate 
in an early learning environment.  
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Figure 2. Predicted FOCUS© scores for children in CFCS levels I-IV by Intervention Status.  
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Figure 3. Predicted FOCUS© scores for children in CFCS levels I-IV by time spent in 
intervention.  
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Chapter Six: Conclusion 
 
My frustration at the lack of research evidence available to support both clinical and service 
delivery decision-making, as well as the mismatch between the outcomes valued by clinicians 
and those that were important and meaningful to families, led me to pursue this PhD work. As a 
clinician working in Ontario’s PSLP, I wanted to do work that was meaningful to my clinical 
practice and service-delivery planning within the program. As a researcher, I wanted to make a 
meaningful contribution to the literature by showing how outcomes can be conceptualized and 
measured differently in the field. As I conclude my PhD journey I feel I have accomplished both 
these goals. I have provided important evidence showing the need to expand our idea of what 
makes a successful outcome in speech-language pathology. I have also contributed foundational 
knowledge to the literature about the development of preschoolers’ communicative participation 
skills as well as some of the factors predictive of that development.  
 
My doctoral work explored communicative participation outcomes for preschoolers with 
communication disorders across four studies. In each study, outcomes were viewed through the 
lens of the World Health Organization’s International Classification of Functioning, Disability, 
and Health – Child and Youth Version (ICF-CY) (WHO, 2007). The scoping review identified 
and characterized the gap in outcomes research in speech-language pathology related to 
Participation and thus confirmed a need for the rest of my dissertation work. The second study 
provided evidence that the Communication Function Classification System (CFCS) was valid for 
use with preschoolers accessing services in the PSLP – a necessary step before I could begin to 
explore the PSLP’s data at a provincial level. In the third study, I used the PSLP’s provincial 
data and mixed effects modelling to create growth curves showing how communicative 
participation skills developed for children in each of the five CFCS levels of function. The final 
study identified both demographic and clinical predictors of preschoolers’ communicative 
participation outcomes. Taken together, this body of work makes an important contribution to 
the literature, and has meaningful implications for clinical practice. The ways in which this work 
can contribute to both research and practice in speech-language pathology are presented next.  

Expanding the concept of a successful outcome in speech-language pathology 

To date, most outcomes research for preschoolers has evaluated changes related to Body 
Functions and Structures (e.g., speech intelligibility, fluency) and Activity (e.g., use and 
understanding of grammar, sentence length) (Cunningham, Washington, Binns, Rolfe, Robertson 
& Rosenbaum, 2017). Some have examined participation-based outcomes, but those have 
typically been for special populations of children who access speech-language therapies 
expressly to work on social communication goals, such as children with autism spectrum 
disorders or selective mutism (Cunningham et al., 2017). The findings presented in the scoping 
review can add to the push in the field for both clinicians and researchers to measure meaningful 
participation-based outcomes for all children with communication disorders. The scoping review 
can also be used as a rationale for future participation-based research, and as evidence in funding 
competitions. 

The ideas presented in the scoping review have already garnered the attention of researchers and 
clinicians in the field. A summary of the study’s findings and recommendations was recently 
reported in a newsletter from The Informed SLP, a website that publishes a monthly newsletter 
of new research to connect speech-language pathologists and researchers (Harold, 2017). In 
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February 2017, 34 journals and 66 research articles were reviewed for potential inclusion in the 
newsletter (Harold, 2017); the scoping review was one of five papers featured in the newsletter, 
which is distributed to over 7,000 SLPs. A summary of the review was also published in 
CanChild’s monthly newsletter in February, 2017. The Can Child newsletter reaches over 6,000 
families, clinicians, and researchers each month (CanChild, 2017).  

One of my aims in doing this work was to convince others of the value of evaluating 
participation-based outcomes for children with all types of communication disorders, not just 
those for whom social communication is obviously challenging, and to provide important clinical 
information to help SLPs implement these ideas into practice. In speaking with SLP colleagues, I 
learned that they did not understand the value of using the FOCUS© and CFCS in the PSLP’s 
provincial program evaluation project. SLPs completed these tools because they were required 
to, but they did not use the information clinically, and they did not understand why they had to 
use the tools at all. Thus, there was a great disconnect between how clinicians measured 
outcomes, and how the PSLP measured outcomes.  

The work done for the scoping review has increased my understanding of how outcomes are 
typically evaluated in the field and why it is important that we begin to focus on participation-
based outcomes. With this new knowledge, I am better positioned to explain the idea of 
evaluating participation-based outcomes by describing the components of the ICF-CY 
framework and how they relate to clinical practice. In my limited experiences translating this 
knowledge (to one group of SLPs and managers at the Waterloo PSLP site on April 4, 2017; and 
to a group of PSL coordinators in Toronto on April 19, 2017), once clinicians and managers 
understand the basic tenets of the ICF-CY framework they can very clearly articulate why 
participation-based outcomes are meaningful and important. They also demonstrate an 
understanding of the discrepancy between the way they have typically evaluated outcomes and 
the outcomes that matter to the families they serve. I will continue engaging in knowledge 
translation efforts to increase the reach of these ideas. At the time of writing this chapter (spring 
2017) I have been invited to speak at a second PSLP site (May 29, 2017 – Ottawa). Through 
presentations like these, I can continue to increase clinicians’ understanding of participation-
based outcomes and how they can increase the relevance and impact of our practice (Rosenbaum 
& Gorter, 2012). 

Foundational knowledge of the development of communicative participation skills.  

Through the development of the growth curves (Chapter 4) I have made a new and important 
contribution to the speech-language literature by providing foundational knowledge about how 
communicative participation skills develop in preschoolers with communication disorders. The 
field has developmental models for most impairment-based skills including the development of 
speech sounds (Tomblin, Peng, Spencer & Lu, 2008), grammatical morphemes (Hadley & Holt, 
2006), vocabulary (Huttenlocher, Hait, Bryk, Seltzer & Lyons, 1991), sentence length (Rice, 
Redmond & Hoffman, 2006), and others. The work presented in Chapter 4 provides the first 
developmental model for growth in communicative participation skills, and is in line with the 
call for more research related to participation-based outcomes (Threats, 2013).  

Another unique contribution of this work is that growth in communicative participation skills 
was modelled by CFCS level. Classification tools such as the CFCS are not commonly used in 
the speech-language literature. Traditional models of growth in the field have explored the 
development of skills over time (i.e., age), but that development was explored globally, and was 
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not stratified by the nature or severity of impairment (Chapman, Hesketh & Kistler, 2002; 
Hadley & Holt, 2006; Huttenlocher, Haight, Bryk, Seltzer & Lyons, 1991; Rice, Redmond & 
Hoffman, 2006; Tomblin, Peng, Spencer & Lu, 2008). I believe this is an important component 
of speech-language outcomes research and will continue to use the CFCS in my work because 
classifying children based on their functional skills is likely to result in more meaningful and 
targeted interventions and interpretations of outcomes (Hidecker, Cunningham, Thomas-Stonell, 
Oddson & Rosenbaum, 2017; Rosenbaum, Eliasson, Hidecker & Palisano, 2014). I hope that 
publication of the work presented in Chapter 3 (validating the CFCS) will facilitate its uptake 
with researchers. In fact, this paper has already been the subject of a positive commentary in 
Developmental Medicine and Child Neurology (McCartney, 2017), the journal where the paper 
appeared.  

In practice, SLPs could use information about predicted growth in communicative participation 
skills to prognosticate meaningful outcomes for families. Often, one of the first questions SLPs 
are asked when they meet a family relates to the child’s long-term prognosis, and questions are 
often specifically related to how they will engage with peers and participate in school. The 
growth curves show that all children progress in their communicative participation skills 
regardless of their communicative function. This knowledge will allow clinicians to provide a 
positive prognosis about development for children accessing services in the PSLP. Theoretically, 
if a clinician knew a child’s age, CFCS level and FOCUS© score they could show families what 
typical development looked like for children in that particular level of function; however, before 
this can happen I believe this work needs to be formatted in a way that makes it more accessible 
to clinicians.  

Factors influencing the development of communicative participation skills.  
 
The study presented in Chapter 5 identified predictors of development in preschoolers’ 
communicative participation skills. Similar to the growth curves work, predictors of outcome 
differed by CFCS level. This work provides basic information to support clinical decision-
making, intervention planning, and resource utilization within the PSLP (Hardin & Chhieng, 
2007). The new knowledge about the clinical predictors of development will be of particular 
interest to stakeholders in the PSLP involved in the planning and delivery of children’s therapy 
services. For instance, the PSLP may consider streamlining intervention services to children 
differently depending on their level of communicative function at entry to the program. For 
children in CFCS level I, the gain in predicted FOCUS© scores when they started intervention 
was limited (they start ‘high’), and the difference between those in/out of intervention across all 
ages was small (and below the 16 FOCUS© points identified as a clinically meaningful). For 
children in this highest level of function, less intensive interventions, such as home programming 
and parent consultation, may be all that is required. Additionally, we found that more time in 
intervention led to higher predicted outcomes for children in the lower levels of function, 
whereas predicted outcomes for children in the higher levels of function were similar regardless 
of how much time they spent in intervention.  

Information related to demographic predictors may also have important implications for practice. 
For instance, SLPs often recommend an early learning environment such as a childcare program 
to boost communication for children with speech, language and social communication disorders 
– a recommendation that to date has not been well supported by research evidence related to 
improvements in impairment-based skills (Booth & Kelly, 2002; Girolametto, Hoaken, 
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Weitzman & van Lieshout, 2000; National Institute for Health and Human Development). The 
work presented here suggests that exposure to an early learning environment may be an 
important predictor of outcome for most of the children served in the program, providing the 
therapists with useful information for practice. While findings from both the growth curves and 
predictors papers contain important clinical information, these results are not yet in a format that 
is easily accessible to clinicians. Further work is needed to ensure findings are applicable and 
generalizable within the PSLP, and to make the information accessible before it can be applied in 
practice (Bellazi & Zupan, 2008). In the future, SLPs may benefit from a tool (for example a 
clinical algorithm based on these findings) to support decision-making (Bellazi & Zupan, 2008). 

Future Directions 
 
My dissertation work has provided a first look at how participation-based outcomes can be 
explored for preschoolers with communication disorders. In doing this work, many important 
issues were identified that must be addressed before we can more fully understand the 
development of children’s communicative and formal participation skills. My ultimate goal with 
respect to research is to form a collaborative partnership with the PSLP so we can one day 
reliably report on the outcomes of their numerous interventions in relation to several important 
clinical factors. However, before intervention outcomes can be explored, several issues must first 
be addressed.  

At present, it is impossible to report on the type of communication disorder with which children 
present at assessment. It is likely that communicative participation outcomes differ both by CFCS 
level and by type of communication impairment (e.g., children with speech sound disorders likely 
have better outcomes than those with language disorders) (Thomas-Stonell et al., 2013). The PSLP 
does not currently have a valid or reliable tool to collect this information. Similarly, a tool to collect 
reliable information about the types of goals children work on in therapy is needed. The 
development of a consensus-based, valid and reliable tool to collect this information is an essential 
next step towards the future exploration of intervention outcomes.  

A second issue that must be addressed prior to studying the impact of the PSLP’s interventions is 
that we do not yet understand what happens in these various interventions (i.e., what the ‘active 
ingredients’ are) to make them effective (Turkstra, Norman, Whyte, Dijkers & Hart, 2016). 
Using a theoretically-driven rehabilitation treatment taxonomy (RTT), we can classify PSLP 
interventions with greater precision, and identify the active ingredients of those interventions 
(i.e., what makes them effective/ineffective?) (Turkstra et al., 2016). This would provide the 
PSLP with a much more refined understanding of what ‘works’ for what kinds of children than is 
currently possible using the provincial datasets with its very imprecise terminology (Walsh, 
2006).  
 
Thirdly, the PSLP assessments are currently meant to be done every six months, and there is a 
wide range of the time between assessments within the program. PSLP assessments are not 
currently aligned with the start/end of specific interventions. Under these circumstances, a child 
may have multiple, or no, interventions between assessment periods. A demonstration study with 
a few PSLP sites would allow us to identify and characterize the feasibility of completing 
outcome measurement tools at the start/end of specific intervention periods. If feasible, this 
could be implemented across the PSLP as a whole so that data collection would reflect gains 
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made during specific intervention periods rather than arbitrary time intervals as is now done. I 
have already been approached by multiple PSLP sites wanting to participate in and collaborate 
on this type of research.  
 
Addressing these issues would allow for the collection of more meaningful and reliable data, 
providing exciting opportunities to explore intervention outcomes for preschoolers in the PSLP 
and beyond. Success in this effort would be an unprecedented contribution to the literature, and 
because of the size of the PSLP and it is unparalleled rich database, findings could inform PSLP 
services, and generalize to preschool-based services around the world. It is therefore essential to 
establish clearly defined tools and methods for evaluating intervention outcomes, as well as to 
classify the ingredients of those interventions accurately. Interventions can then be streamlined 
and targeted, on the basis of sound evidence, improving efficiency and cost-effectiveness of 
services.  

Conclusions 
 
The past four years have considerably increased my understanding of the literature related to 
outcomes for preschoolers with communication disorders, various research methodologies, the 
complexities of working with large datasets, the importance of translating research knowledge to 
practice, and how to collaborate on research teams. Each step of this journey has been informed 
by my clinical experience working in the PSLP and I hope my research will be useful to both 
researchers and clinicians.   
 
I have now reviewed much of the available literature related to evaluating outcomes for 
preschoolers and am keenly aware of the need for more research related to children’s 
participation outcomes – something I will continue to do in my future work. As a clinician, I 
know these are the outcomes that are most important to children and families, and I will strive to 
help clinicians and organizations understand the importance of participation-based outcomes and 
how they can relate meaningfully to clinical practice. By completing the four studies presented 
in this dissertation, I have gained experience using multiple research methodologies, but there is 
much more to learn. I will continue to study and collaborate with others to learn new 
methodologies that I will use in my future work. I have also had the opportunity to work with an 
unprecedentedly large dataset in my field. This has been both extremely challenging and 
rewarding, and I am now better positioned to understand the strengths and drawbacks of this 
approach in my future work. As a clinician I know that much of the work I have done using the 
PSLP datasets remains largely inaccessible to SLPs in practice, and I will work to transform and 
translate this knowledge to them in a useable form. Perhaps most importantly, I have learned 
how to work collaboratively on research teams. My wonderful supervisor and advisory 
committee members made collaborating easy for me. From them I have learned the importance 
of working with well-intentioned and dedicated people who are committed to bettering the field 
and to helping children and families achieve their best possible outcome.   
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