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Abstract
Background: This thesis has found that speech and language therapists’ (SLTs’) often use
two elements of evidence-based practice in their management of children with phonological
impairment (i.e., internal clinical data and child/parent preferences integrated through SLTs’
experiences), but do not regularly use the third element: research evidence. Indeed, SLTs
often use long-standing approaches with developmental target selection criteria (e.g.
conventional minimal pairs) despite some research suggesting that interventions with more
complex target selection criteria (e.g. the complexity approaches or multiple oppositions)
may provide greater system-wide change for children with certain clinical presentations.
Moreover, recent research has found that SLTs’ intervention intensity provision is lower than
provision in the literature. Narrowing this research-practice gap is necessary to achieve
evidence-based practice.
Aim: To inform and develop an intervention to support SLTs’ use of evidence-based practice
in the clinical management of children with consistent phonological impairment.
Methods: This thesis used an explanatory sequential mixed methods design. There were five
stages: (1) systematic review; (2) online survey; (3) focus groups and interviews; (4) resource
co-production workshops and; (5) face validity exploration. Descriptive statistics were
generated from the quantitative data and the qualitative data was analysed thematically. This
thesis was guided by the Medical Research Council, the Knowledge to Action framework and
the Intervention Mapping framework, including the use of logic modelling and the socioecological model.
Findings: Using information gathered throughout this thesis and through co-production with
SLTs, this work resulted in the development of an online, evidence-based resource that aimed
to support SLTs’ use of research in practice in the clinical management of children with

xii

consistent phonological impairment. The resource is called SuSSD (Supporting and
understanding Speech Sound Disorder) and was found to have high face validity.
Conclusion: Integrating SuSSD into SLTs’ decision-making could support their use of
research in practice and potentially improve outcomes for children with phonological
impairment. Further research is necessary to determine if SuSSD can effectively increase
SLTs’ use of research in practice and improve speech outcomes for children with consistent
phonological impairment.
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1. Introduction
This chapter will outline the background literature for this work placing this thesis into the
wider context and justifying the need for this work. This chapter will contain the aims and
objectives of this thesis, as well as an overview of its design and methodology. A summary of
each of the five stages within this study will also be provided with the ethical considerations
outlined. Lastly, the unique contributions to knowledge, theory and practice made by this
work will be outlined, as will a list of the publications associated with this thesis.

Background
Speech sound disorder (SSD) is a common developmental disorder experienced by a large
number of children of pre-school age (McLeod and Baker 2014). SLTs treat over 40,000 of
these children per year in the United Kingdom (UK) alone (Broomfield and Dodd 2004).
SSD encompasses both phonetic (i.e., articulation impairment; developmental verbal
dyspraxia1; childhood dysarthria) and phonological difficulties (i.e., phonological
impairment; inconsistent speech disorder) (McLeod and Baker 2017). However, as children
with phonological impairment make-up the largest proportions of SLTs’ caseloads
(Broomfield and Dodd 2004; McLeod et al. 2013), they are the focus of this research.
Numerous intervention approaches are available to remediate phonological
impairment, with Baker and McLeod (2011a) reporting 46 different approaches.
Consequently, SLTs working with children with SSD are faced with choice overload
(McCabe 2018) and decision-making fatigue (McCabe 2018), potentially impacting on their
choice of the most effective and time-efficient intervention approach.

1

The term developmental verbal dyspraxia will be used throughout this thesis as this is the term adopted by the
Royal College of Speech and Language Therapists (RCSLT) in the United Kingdom (RCSLT 2011).

1

To ensure that SLTs’ practices are as effective and time-efficient as possible,
evidence-based practice (EBP) is essential. Indeed, this is a professional requirement for
SLTs (Health and Care Professions Council 2014; RCSLT 2006). Dollaghan's (2007) E3BP
framework involves SLTs combining: (1) the best available research evidence; (2) internal
clinical evidence and; (3) child and parent values and preferences. SLTs’ are expected to use
their own professional expertise to integrate these three elements and create the best clinical
care possible (Dollaghan 2007) (see Figure 1.1). However, SLTs internationally tend to
consider their own experiences, the experiences of their peers and individual child and parent
factors, but do not consistently apply research evidence into their clinical decision-making
(Bangera et al. 2017; McCurtin and Clifford 2015; O’Connor and Pettigrew 2009; Zipoli and
Kennedy 2005). The use of all elements of evidence-based practice can improve SLT clinical
practice (Dodd 2007; Ebbels 2017). Therefore, the research-practice gap and how to
overcome it was a main focus of this thesis.

Figure 1.1 - The E3BP model (based on work by Dollaghan 2007)

2

This thesis focused specifically on three approaches because there is currently a lack
of literature comparing intervention approaches to assist in SLTs’ clinical decision-making
(Baker and McLeod 2011a; Gierut 1998). By focusing on a smaller number of approaches,
this thesis attempted to fill this gap in knowledge. The three intervention approaches
considered within this thesis were: conventional minimal pairs2 (Weiner 1981); multiple
oppositions (Williams 2000) and the complexity approaches: maximal oppositions (Gierut
1989); empty set (Gierut 1991) and 2/3-element onset clusters (Gierut 1998; Gierut and
Champion 2001).
These three approaches in particular were chosen for a number of reasons. Firstly,
these approaches were chosen due to their varying clinical popularity. The conventional
minimal pairs approach is one of the most popular approaches used to remediate
phonological impairment worldwide (Joffe and Pring 2008; Oliveira et al. 2015; Sugden et
al. 2018). Although speech discrimination and phonological awareness therapy were also
routinely used approaches, they are not intended to be used as standalone phonological
intervention approaches and phonological awareness therapy alone may not be effective at
remediating phonological impairment (Denne et al. 2005). The complexity approaches are
not frequently used by SLTs (Brumbaugh and Smit 2013; Joffe and Pring 2008; McLeod and
Baker 2014; Oliveira et al. 2015; Pascoe et al. 2010; Sugden et al. 2018). The multiple
oppositions approach is also less used clinically (Brumbaugh and Smit 2013; McLeod and
Baker 2014), but is being increasingly used by SLTs, at least in Australia (Sugden et al.
2018). Despite the differences in clinical use, the levels of evidence for these three
approaches is similar. This is because the evidence base for all three approaches mainly
consists of single case experimental designs. Therefore, it was necessary to compare the

2

The term conventional minimal pairs is used instead of ‘minimal oppositions contrasts’ for clarity, because the
multiple oppositions, empty set and maximal oppositions approaches use minimal pairs.

3

evidence base of the three approaches to determine their level of effectiveness for children
with phonological impairment (i.e., if the intervention works (Gierut 2001)). The findings of
this investigation will be clinically useful as they can inform SLTs’ choice of evidence based
phonological interventions.
This leads to the second reason for focusing on these three interventions. There is
some existing literature illustrating that conventional minimal pair therapy may not be the
most effective and time-efficient approach for all children with phonological impairment.
Some preliminary evidence has emerged on the clinical effectiveness of the multiple
oppositions approach, rather than the conventional minimal pairs approach for children with
phonological impairment characterised by phoneme collapse (Williams 2000; Williams
2005). Moreover, some research has found that the complexity approaches can cause more
rapid, system-wide change than a conventional minimal pair approach for some children with
phonological impairment (Gierut 1991; Gierut 1990; Gierut and Neumann 1992; Topbaş and
Ünal 2010). Although there has also been some evidence to the contrary (Dodd et al. 2008;
Mota et al. 2007; Rvachew and Nowak 2001).
The conflicting study findings are compounded by some design flaws within the
existing research. For example, in the Rvachew and Nowak (2001) study the complexity
approach protocol was not adhered to fully, differing in target selection criteria. While within
the Dodd et al. (2008) study, the target selection criteria employed for the non-minimal and
minimal oppositions approaches did not adhere strictly to the published protocol target
selection principles meaning that there was drift between complex and developmental targets
in both groups. Inconsistent findings regarding which intervention approach is most effective
for children with phonological impairment coupled with methodological difficulties, can
make this literature difficult to interpret for SLTs. There is therefore a need to synthesise the
research in this area and evaluate the quality of the existing research for each approach. This

4

will be completed in chapter 4. In summary, focusing on these three approaches will support
SLTs’ understanding, appropriate use and clinical implementation of these approaches.
The empirical research also lacks support for SLTs in the area of intervention
intensity. Intervention intensity concerns how much intervention is provided to a child. It is
an area of primary importance for SLTs’ as it impacts both on intervention outcomes (Baker
2012a) and cost (Schmitt et al. 2016). Recently, it was reported that SLTs provide a lower
intervention intensity clinically than what is provided in the literature (Sugden et al. 2018).
This conveys the presence of a research-practice gap. Perhaps linked to this, there is limited
reporting of intervention intensity in the existing literature (Kaipa and Peterson 2016; Sugden
et al. 2018). Exploration of the reasons behind the research-practice gap and how to
overcome it is therefore justified and is a main focus of this thesis.

Study context
This thesis is in line with Northern Ireland policy. Firstly, the Child Poverty Strategy (Northern
Ireland Executive 2016) aims to improve literacy and effectively prepare children to attend
school. Children with unremediated phonological impairment may suffer from poorer social
and emotional wellbeing (McCormack et al. 2011), literacy development (Anthony et al. 2011)
and educational attainment (Lewis et al. 2000). Therefore, this thesis intended to support SLTs’
provision of the most evidence-based approaches for these children to remediate their
difficulties effectively and time-efficiently. Due to this, the aims of this thesis are
commensurate with the Child Poverty strategy.
Secondly, the Bengoa Report (Bengoa et al. 2016) noted the need for co-production to
facilitate effective changes in practice. This thesis is in line with the recommendation as coproduction techniques were used to develop an evidence-based clinical resource (SuSSD,
chapter 7). Linked to this, the Bengoa Report (Bengoa et al. 2016) also noted the need for
higher quality care and more effective use of service resources. This project is in line with this
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recommendation as it co-produced an evidence-based resource which aims to facilitate SLTs’
evidence-based decision-making and clinical management of children with phonological
impairment. Using evidence-based practice enhances the treatment these children receive and
due to this, may be more time and cost-efficient than routine clinical practice.
Through the focus on intervention intensity and intervention approaches, this research
aligns with the UK Child Speech Disorder Research Network’s primary research priorities
(Child Speech Disorder Research Network 2015). Lastly, this thesis also meets the needs of
the latest research priorities exercise for the allied health professions in Northern Ireland
(McDonough et al. 2011). In this exercise, investigation into intervention intensity provision
was the second highest ranked research priority for SLTs. This thesis also concurs with other
recommendations for speech and language therapy research within the Northern Ireland
research priorities exercise (McDonough et al. 2011, p.167) including:
•

Conducting more systematic reviews (recommendation 23): chapter 4

•

Evaluating interventions to develop an evidence base (recommendation 25): chapter 4

•

Developing a research culture (recommendation 24): throughout this thesis, mainly
chapters 6 → 8.

Overall, the work completed within this thesis was timely and in line with a host of current UK
and Northern Irish policies and research priorities. Hence, this project provides a justifiable
and necessary contribution to enhance the future of the speech and language therapy profession
and the lives of children with phonological impairment.

1.2.1 SLT services within Northern Ireland
Phonological impairment falls within the conditions directly associated with developmental
language disorder (DLD) (Bishop et al. 2016). Due to the existence of specialist language units
attached to mainstream schools and a specialist language school in Northern Ireland for
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children with DLD (and other more specific speech, language and communication needs), it
was expected that the majority of SLTs participating in this study would be specialists in DLD
who had an interest in phonological impairment. Additionally, within Northern Irish SLT
services there are managers of varying sub-levels (e.g. overall service level, team level). Within
this study, all managers (n=6) had a caseload of children with phonological impairment. This
is typical of SLT sub-management within Northern Ireland. This meant that the managers
recruited within this study all routinely treated children with phonological impairment, but also
had some element of management within their job role (e.g. developing care pathways,
scheduling, resourcing). This meant they were well placed to comment on the clinical and
service-level reasons behind SLTs’ current practices for children with phonological
impairment.

Study aims and objectives
The aim of this thesis was to inform and develop an intervention to support SLTs’ use of
evidence-based practice in the clinical management of children with consistent phonological
impairment. There were five main objectives:
1. To examine the evidence base of three key phonological intervention approaches,
considering the intervention intensity provided for these approaches.
2. To investigate the clinical management of phonological impairment by SLTs in the
UK, focusing on intervention approaches and intensities used in clinical practice.
3. To explore the gap between research and SLTs’ current practices for children with
phonological impairment from SLTs and SLT managers’ perspectives.
4. To co-produce a resource (SuSSD: Supporting and understanding Speech Sound
Disorder) to support SLTs’ translation of research into practice, clinical decisionmaking and clinical management of children with phonological impairment.

7

5. To determine if SuSSD has value in supporting SLTs to translate research into practice
in the clinical management of children with phonological impairment.

1.3.1.1 Study design
To achieve the aim and objectives of this thesis an explanatory sequential mixed methods
design was used. This design allowed for the research (systematic review, chapter 4) and data
on current practice (survey, chapter 5) to be gathered and compared initially. This was
necessary groundwork due to gaps in knowledge uncovered in a scoping review (chapter 2)
(i.e., current practice with intervention and intervention intensity). This groundwork enabled
the identification of research-practice gaps, which were then explored qualitatively via focus
groups and interviews with SLTs and SLT managers (chapter 6). The focus groups and
interviews facilitated discussion of how to overcome the research-practice gap, which lead to
the co-production of an online, evidence-based clinical resource (i.e., SuSSD) with a group of
SLTs and SLT managers (chapter 7), and its subsequent face validity testing (chapter 8).

1.3.2 Models and frameworks
The development of this project was guided by the Medical Research Council’s (MRC)
Guidelines for Complex Interventions (Craig et al. 2008). Although the MRC guidelines
emphasise the importance of underpinning an intervention with individual change theories,
these guidelines do not consider the wider context that the SuSSD resource will be placed
into (i.e., National Health Service (NHS)) (Richards and Hallberg 2015; Moore and Evans
2017). Therefore, this thesis used the Knowledge to Action framework (Graham et al. 2006)
to supplement the MRC guidelines. This assumes a systems perspective and is a conceptual
framework to assist in the development and sustainable translation of research-based
resources into clinical practice (Field et al. 2014). This framework suggests using relevant,
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experienced stakeholders to co-produce a clinical resource, promoting a knowledge-exchange
cycle and the clinical applicability of the finished resource, thereby supporting the
implementation of planned action theory (Graham et al. 2006).
To develop the SuSSD resource robustly, the Intervention Mapping framework
(Bartholomew et al. 1998) allowed for the integration of theory, research findings and
information from the local context into resource development (Bartholomew et al. 1998). The
Intervention Mapping framework advocates for co-production and includes the use of logic
modelling (Kellogg Foundation 2004). Therefore, logic modelling, within which the
principles of the socio-ecological model (McLeroy et al. 1988) can be embedded, was also
used within this thesis. The socio-ecological model was used to fully consider the
environment that SuSSD will be translated into (i.e., SLT services, NHS), planning for any
foreseeable implementation issues (McLeroy et al. 1988). Logic modelling was a crucial tool
in ensuring that key stakeholders (i.e., SLT service managers) understood the need for
SuSSD, and how it could support their staff and services. The innovative combination of
these models and frameworks was novel within the field of speech and language therapy, and
has promoted the co-production of a unique, evidence-based clinical resource to support
SLTs’ evidence-based practices with children with phonological impairment (i.e., SuSSD).

Study stages
To achieve the aims and objectives of this thesis five stages were necessary (see Figure 1.2).
Each stage was imperative to the outcome of this work as the information gained in the
earlier stages informed the future stages. Each stage is briefly outlined below.
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Scoping
review
(chapter 2)

Systematic
review
(chapter 4)

UK-wide,
online survey
(chapter 5)

Face validity
investigation
(chapter 8)

Resource coproduction
workshops
(chapter 7)

Focus groups
and interviews
(chapter 6)

SuSSD
resource
Figure 1.2 - The stages within this thesis

1.4.1 Scoping review: Chapter 2
A scoping review was undertaken to gain understanding of SLTs’ intervention and intensity
provision for children with SSD as well as their use of evidence-based practice. This scoping
review uncovered gaps in knowledge which informed the direction of this thesis.

1.4.2 Systematic review: Chapter 4
A systematic review of the evidence of the three phonological intervention approaches of
interest (i.e., conventional minimal pairs, multiple oppositions and the complexity
approaches) was conducted. This was necessary to gather information on the clinical
effectiveness and intervention intensity provision of the approaches, as well as the robustness
of the existing research.
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1.4.3 UK-wide, online survey: Chapter 5
An online survey was used to collect UK-wide data on SLTs’ intervention and intensity
provision for children with phonological impairment. Prior to the current project, the most
recent survey investigating this in the UK was by Joffe and Pring (2008). It was important to
build on this survey by further investigating SLTs’ management of children with
phonological impairment eight years on, and to consider intervention intensity, which was not
previously investigated by Joffe and Pring (2008). Moreover, it was essential to gather this
information to be able to compare the existing evidence (i.e., systematic review, chapter 4)
with current clinical practice. This work was published in the International Journal of
Language and Communication Disorders (IJLCD) (Hegarty et al. 2018).

1.4.4 Focus groups and interviews: Chapter 6
In line with the explanatory sequential mixed methods design used within this work, the next
stage of this project was to explore the quantitative results (i.e., survey, chapter 5)
qualitatively. This was conducted via a series of three focus groups with SLTs and six 1:1
interviews with SLT managers in Northern Ireland, giving a total of 21 participants. SLTs
were asked to explain the differences found between research (i.e. systematic review, chapter
4) and practice (i.e., survey, chapter 5) and provide ways to narrow the research-practice gap.
These ideas were then used to inform the next stage of this thesis (i.e., chapter 7, resource coproduction workshops).

1.4.5 Resource co-production workshops: Chapter 7
Within the focus groups and interviews SLTs communicated that an online, evidence-based
resource that could support them in their choice and clinical implementation of evidencebased interventions would be useful to bridge the research-practice gap. To achieve this, and
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to meet the overall aim of this research, a series of three resource co-production workshops
were conducted. To ensure the resource was clinically applicable and withstood a chance of
being successfully translated into clinical practice in the long-term (Moore and Evans 2017),
it was co-produced with a group of experienced SLTs and SLT managers from Northern
Ireland. This process was guided by the Intervention Mapping framework (Bartholomew et
al. 1998) and resulted in the development of SuSSD – an online evidence-based resource
designed to support SLTs’ choice and implementation of evidence-based interventions.

1.4.6 Face validity exploration: Chapter 8
The final stage of this thesis was a face validity exploration of the SuSSD resource. This was
undertaken via a focus group with five members of SuSSD’s target audience who were not
involved in the project until this stage. This explored whether SuSSD could potentially
support SLTs to implement research into practice when working with children with
phonological impairment and if it could support SLTs in changing their clinical practices.

1.4.7 Discussion: Chapter 9
The remaining chapter within this thesis (i.e., chapter 9) contains a discussion of the main
findings of this work and fully considers the future implementation and potential impact of
the SuSSD resource on SLTs’ clinical practices with children with phonological impairment.
The unique contributions of this thesis to knowledge, theory and practice are outlined
alongside the methods, models and frameworks used within this research. The limitations of
this study are also discussed.
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Unique contributions
This thesis has brought forward novel contributions to knowledge, theory and practice.
Firstly, this work has synthesised knowledge relating to the clinical effectiveness and
intervention intensity provision of three key phonological intervention approaches (chapter
4). Conducting more systematic reviews was identified as a research priority for SLTs
(McDonough et al. 2011) and this valuable contribution to the SLT evidence base can be
used as a time-efficient method of informing SLTs’ clinical decision-making.
Moreover, this thesis has brought forward new knowledge in the under-researched
area of intervention intensity (To et al. 2012; Warren et al. 2007) via a UK-wide, online
survey of clinical practice (chapter 5). It is important to look beyond survey results to gain a
better understanding of why translating research into practice is challenging (Harding et al.
2014; McCabe 2018). Therefore, this thesis explored current provision from the perspectives
of SLTs and SLT managers within focus groups and interviews (chapter 6). Secondly,
although research has been conducted into SLTs’ intervention practices with phonological
impairment (Joffe and Pring 2008; Oliveira et al. 2015), little research has explored the
decision-making factors behind these choices. This work has contributed to the knowledge
base in this area via both the published online survey (chapter 5) (Hegarty et al. 2018), and
the focus groups and interviews conducted with SLTs and SLT managers to give the survey
results more depth (chapter 6).
While there is existing research about the barriers to evidence-based practice for
SLTs, this work qualitatively explored how to overcome these barriers (chapter 6).
Information collected from SLTs and SLT managers about the enablers to evidence-based
practice was used to co-produce a unique, evidence-based, online resource (SuSSD) (chapter
7). SuSSD has been designed to support SLTs’ choice and implementation of intervention for
children with phonological impairment, considering the three interventions of interest to this
thesis. By reducing difficulties with clinical decision-making (i.e., choice overload, decision
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fatigue (McCabe 2018)) through supporting access to the literature and providing manualised
intervention protocols and intervention materials through SuSSD, this study supports SLTs’
use of evidence-based practice. This is a professional requirement for SLTs (HCPC 2014) but
is currently lacking in the SLT profession (Bangera et al. 2017; McCabe 2018).
This research was the first of its kind within the PhD researcher’s knowledge, to use
co-production techniques to develop a clinical resource within the discipline of speech and
language therapy. This project was underpinned by planned action theory and innovatively
combined the MRC framework, the Knowledge to Action framework (Graham et al. 2006)
and the Intervention Mapping framework (Bartholomew et al. 1998) (which involves the use
of logic modelling) to achieve the co-creation of evidence-based SuSSD resource. Doing so
has enhanced the likelihood of SuSSD being effectively and sustainably implemented into
clinical practice in the future. This in turn has the power to increase SLTs’ provision of
evidence-based practice, improving SLT outcomes for children with phonological
impairment.
The outcome of the face validity exploration (chapter 8) highlighted that SuSSD was
a clinically useful resource that could support SLTs’ evidence-based management of children
with phonological impairment. It was also apparent from this investigation that some SLTs in
Northern Ireland were in the process of changing their intervention practices. SLTs reported
shifting their practices from their standard care and trying previously unfamiliar intervention
approaches which are more suited to the needs of the child. This study is the first to involve
SLTs in research within Northern Ireland. Through participating in this project over the last 3
years, SLTs may have become more aware of the evidence base as this information has been
cascaded by the researchers, steering group, SLT managers, and study participants to other
SLTs. Developing a research culture was identified as a research priority for SLTs

14

(McDonough et al. 2011) and has been initiated to some extent within Northern Ireland
through this thesis contribution.

Dissemination record

1.6.1 Conference presentations
Posters:
Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2018) The management of
phonological speech sound disorders: A survey of current UK speech and language therapy
practice. Festival of PhD Research, Ulster University, Magee, 6th June 2018.
Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2016) The management of
phonological speech sound disorders: A survey of current UK speech and language therapy
practice. RCSLT Northern Ireland Hub Forum Conference, Templepatrick, Northern Ireland,
19th November 2016.
Oral presentations:
Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2018) Evidence-based practice for
children with phonological impairment: We have it SuSSD. RCSLT Northern Ireland Hub
Forum Conference, Templepatrick, Northern Ireland, 17th November 2018.
Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2018) The research-practice gap
when working with children with phonological impairment. International Clinical Phonetics
and Linguistics Association (ICPLA) conference, Malta, 23-25th October 2018.
Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2018) Supporting SLTs’
application of evidence-based practice in the management of children with phonological
impairment. Festival of PhD Research, Ulster University, Magee, 6th June 2018.

15

Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2017) Current practices of UK
SLTs: Phonological intervention approaches and dosages. RCSLT Maximising Impact
conference, Glasgow, Scotland, UK, 27th-28th September 2017.

1.6.2 Published papers
Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2018) Intervention for children
with phonological impairment: Knowledge, practices and intervention intensity in the UK.
International Journal of Language and Communication Disorders, 53(5), 995-1006.

1.6.3 Papers in preparation
Hegarty, N., Titterington, J., and Taggart, L. (in preparation) Bridging the research-practice
gap for children with phonological impairment: A qualitative exploration.
Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (in preparation) Intervention
approaches and intensities for phonological impairment: A systematic review.
Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (in preparation) The co-production
and face validity testing of SuSSD: An evidence-based resource to support speech and
language therapists’ clinical management of children with phonological impairment.

16

2. The clinical management of children with speech sound
disorders: A scoping review

Introduction
This chapter sets the scene regarding speech and language therapists’ (SLTs’) clinical
management of children with speech sound disorders (SSD) worldwide. This scoping review
considers SLTs’ intervention practices with children with SSD, paying particular attention to
their most and least used approaches, and considers how much intervention SLTs throughout
the world provide for children with SSD using the Warren et al. (2007) intervention intensity
formula. This review provides a starting point to understanding SLTs’ clinical practices for
children with SSD throughout the world and identifies gaps in knowledge which require
future research. It also considers SLTs’ use of evidence-based practice across services to
identify key issues impacting on this area for SLTs.

Background
“Children with speech sound disorders can have any combination of difficulties with
perception, articulation/motor production, and/or phonological representation of speech
segments (consonants and vowels), phonotactics (syllable and word shapes), and prosody
(lexical and grammatical tones, rhythm, stress, and intonation) that may impact speech
intelligibility and acceptability.” (International Expert Panel on Multilingual Children’s
Speech 2012, p. 1). SSD is an umbrella term which encompasses both phonological and
motor speech difficulties (McLeod and Baker 2017) (see Figure 2.1). SSDs are common
developmental disorders experienced by up to 20% of children of pre-school age (McLeod
and Baker 2014) with speech and language therapists (SLTs) treating over 40,000 of these
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children per year in the United Kingdom (UK) alone (Broomfield and Dodd 2004). Children
with SSD are a heterogeneous population. SSD can vary from mild (which affects a small
sub-set of sounds) to severe (a more widespread difficulty, affecting a greater number of
speech sounds). Untreated SSD can have long-lasting negative effects on a child’s social and
emotional wellbeing (McCormack et al. 2011), literacy development (Anthony et al. 2011),
and their educational attainment (Lewis et al. 2000). The remediation of SSD to prevent these
long-term risks reinforces SLTs’ crucial role in ensuring that these children receive the most
clinically effective (i.e., in terms of functional and impairment-based outcomes) and timeefficient SLT management possible. Currently, there is no one agreed method of classifying
children with SSD. Waring and Knight (2013) concluded that the Differential Diagnosis
System (Dodd 2005) (i.e., groups identified based on speech characteristics) had many
strengths (e.g. reliability, validity and clinical feasibility) but it is not widely used. Based on
this classification system, each sub-type of SSD is briefly discussed below.

Motor
speech

Phonology
Phonological
impairment

Articulation
impairment

Inconsistent
speech
disorder

Developmental
verbal
dyspraxia

Childhood
dysarthria
Figure 2.1 – Subcategories of the term SSD (Adapted from McLeod and Baker 2017)
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2.2.1 Phonology
Phonology considers the speech sounds within languages, the processes/rules that govern
how these speech sounds are combined to form words and how these sounds are pronounced
in a language (McLeod and Baker 2017). Two sub-types of SSD are phonological in nature:

2.2.1.1 Phonological impairment
Phonological impairment is a difficulty with phonemic organisation (McLeod and Baker
2017). Children with phonological impairment have a cognitive-linguistic difficulty and
present with difficulties learning the phonological system of their spoken language (McLeod
and Baker 2017). It does not have a known cause. Phonological impairment can be split into
phonological delay and phonological disorder. A child presenting with phonological delay
would tend to have prolonged use of the phonological processes used in the speech of
younger children (e.g. fronting: cat /kat/ → [tat]). Children with phonological disorder use
unusual phonological patterns that are not typically present in the speech of younger children
(i.e., initial consonant deletion: seat /sit/ → [it]). Interventions for children with phonological
impairment consist of but are not limited to: conventional minimal pair therapy (Weiner
1981); multiple oppositions therapy (Williams 2000); the complexity approaches (Gierut
1989; Gierut 1991; Gierut and Champion 2001); Metaphon (Howell and Dean 1987); cycles
therapy (Hodson and Paden 1991) and; Parents and Children Together (PACT) therapy
(Bowen and Cupples 1999)). The abundance of interventions available to remediate
phonological impairment (indeed Baker and McLeod (2011a) identified 46 approaches), has
led to choice overload and decision fatigue for many SLTs (McCabe 2018) which could
impede their choice of the most effective and efficient intervention approach.
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2.2.1.2 Inconsistent speech disorder
Children with an inconsistent speech disorder have difficulties with phonological assembly
and planning (Dodd et al. 2010; McLeod and Baker 2017). They do not have oromotor
difficulties (Dodd et al. 2010; McLeod and Baker 2017). These children make up
approximately 10% of the total population of children with SSD (Broomfield and Dodd 2004;
Dodd et al. 2010). Children with inconsistent speech disorder typically produce a word
inconsistently within and across different environments, but their intelligibility can improve
upon imitation (Dodd et al. 2006). Core vocabulary therapy (Dodd and Lacano 1989) has
been found to be more effective for these children in terms of speech outcomes than
conventional minimal pair therapy (Crosbie et al. 2005; Dodd and Bradford 2000).

2.2.2 Motor speech
Motor speech difficulties are defined by McLeod and Baker (2017) as “problems with the
coordination and production of precise mouth movements, respiration, resonance, and/or
phonation required for fluent and rapid speech” (p.41). The term motor speech disorders
encompasses simple motor speech problems (i.e., articulation impairment) and motor speech
disorders which include difficulties with the sensorimotor processes required for speech (i.e.,
developmental verbal dyspraxia and childhood dysarthria).

2.2.2.1 Articulation impairment
Articulation impairment is a problem physically producing speech sounds, particularly due to
phonetic placement (McLeod and Baker 2017). Children with articulation impairment tend to
have difficulties with rhotics and/or sibilants, with children presenting with distortion and/or
substitution errors (McLeod and Baker 2017). Children with articulation impairment often
have intelligible speech, however the clarity of their speech and/or its acceptability to the
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listener may be impacted due to the use of child-like speech (i.e., articulation delay) or the
use of speech sounds not present in typical speech development of younger children (i.e.,
articulation disorder) (McLeod and Baker 2017).
Prior to the 1970s when the concept of phonology was not yet recognised, it was
assumed that all speech problems were articulatory in nature (McLeod and Baker 2017).
Research has since shown that children with predominantly phonological SSD are better
suited to intervention targeting the re-organisation of the phonological system rather than
articulation-based interventions (Dodd and Bradford 2000; Lousada et al. 2013).
Interventions suitable for children with articulation impairment include traditional
articulation therapy (Van Riper 1984) and concurrent therapy (Skelton 2004).

2.2.2.2 Developmental verbal dyspraxia
Developmental verbal dyspraxia is a motor speech disorder in which children have difficulty
with the planning and programming sequences of oral movements (American SpeechLanguage-Hearing Association (ASHA) 2007; McLeod and Baker 2017). The term
developmental verbal dyspraxia will be used throughout this thesis as this is the term adopted
by the Royal College of Speech and Language Therapists (RCSLT) in the United Kingdom
(UK) (RCSLT 2011). The term “childhood apraxia of speech” may be used elsewhere in the
international literature (i.e., Australia, United States of America). Children with
developmental verbal dyspraxia can present with inconsistent production of all speech sounds
(i.e., consonants and/or vowels), and impairments in prosody (e.g. stress and intonation
patterns) and voicing (e.g. difficulties controlling voice loudness or pitch) (ASHA 2007;
McLeod and Baker 2017). Their production is often better within spontaneous environments,
rather than through imitation (McLeod and Baker 2017). Interventions available to remediate
developmental verbal dyspraxia include: the Nuffield Dyspraxia Programme (Williams and
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Stephens 2004); Rapid Syllable Transition Treatment (ReST) (Murray et al. 2015) and;
Dynamic Temporal and Tactile Cueing (Strand et al. 2006).

2.2.2.3 Childhood dysarthria
Childhood dysarthria is a motor speech disorder in which children have problems controlling
and performing speech actions due to neuromuscular impairment (McLeod and Baker 2017;
Pennington et al. 2009). Childhood dysarthria is typically related to traumatic brain injury or
congenital conditions at the time of or following birth (i.e., cerebral palsy) (Pennington et al.
2009). It can be described as: flaccid; spastic; hyperkinetic; hypokinetic; ataxic or it may be a
combination of these. Interventions suitable to treat children with childhood dysarthria
include: PROMPT (Ward et al. 2014); Lee Silverman Voice Treatment LOUD (Fox and
Boliek 2012) and the use of alternative and augmentative communication techniques.

2.2.3 Choosing an appropriate intervention
Children with SSD benefit more from receiving speech and language therapy (SLT)
intervention, compared to receiving no intervention at all (Broomfield and Dodd 2011; Law
et al. 2004). However, the clinical management of these children is inconsistent within and
across SLT services (Bercow 2008). There is evidence that SLTs regularly employ an eclectic
or hybrid approach to treatment (Joffe and Pring 2008; Pascoe et al. 2010; Roulstone and
Wren 2001). This may be done as a method of adapting intervention protocols to meet the
needs of individual children (McCurtin and Roddam 2012). Although this eclectic provision
has been suggested to be effective (Lancaster et al. 2010), it is possible that this approach
may not provide the most effective and efficient treatment pathway. More research is
necessary looking into the active ingredients of intervention (Baker 2012b). This will not
only guide intervention provision but also intensity provision as information on active
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ingredients is required to inform some variables of intervention intensity (e.g. dose, dose
form (see section 2.2.4)) (Baker 2012b).
Additionally, there is limited literature to support SLTs’ decision-making between
intervention approaches and limited research comparing approaches to find the most effective
approach (Baker and McLeod 2011a; Gierut 1998). Research in the area of SSD is constantly
developing. For example, to remediate developmental verbal dyspraxia the recently
developed ReST therapy has been described as evidence-based (Murray et al. 2015), and the
intervention along with therapy materials have been made publicly available online (McCabe
et al. 2017). For children with inconsistent speech disorder core vocabulary therapy (Dodd
and Lacano 1989) has been found to be more effective than conventional minimal pair
therapy (Crosbie et al. 2005; Dodd and Bradford 2000).
The use of phonologically-based interventions are more effective than articulationbased interventions for children with phonological impairment. That is, the traditional
articulation approach (Van Riper 1984) tends to be better suited to children with articulation
impairment (Dodd and Bradford 2000; Klein 1996; Lousada et al. 2013). For children with
phonological impairment characterised by phoneme collapse, multiple oppositions therapy
(Williams 2000) has gained evidence of effectiveness and efficacy (Allen 2013; Lee 2018;
Williams 2000) and has been found to be more effective and efficacious than conventional
minimal pairs therapy (Weiner 1981) for these children (Williams 2000; Williams 2005).
Although evidence is accruing, information regarding which approach is the most
effective and time-efficient to remediate phonological impairment is somewhat unclear.
Some evidence suggests that using more complex intervention targets (i.e., non-stimulable,
maximally different, and later acquired targets) may be more effective and time-efficient at
remediating system-wide phonological difficulties than those which use less complex targets
(i.e., stimulable, early acquired, contrasting the target with its substitution) (Gierut 1990;
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Gierut 1991; Gierut and Neumann 1992; Topbaş and Ünal 2010). However, Rvachew and
Nowak (2001) in their randomised controlled trial (RCT) looking at pre-school children with
phonological impairment contradict these results. Additionally, studies by Mota et al. (2007)
and Dodd et al. (2008) both found no significant difference in the treatment outcomes of
children with phonological impairment when using minimal or non-minimal (i.e., more
complex) targets. The literature in this area is inconsistent and the presence of
methodological issues in these studies makes the findings difficult to interpret (see section
4.6.1.4). This can negatively impact SLTs’ clinical decision-making. Due to the abundance of
intervention approaches available to remediate SSD and the growing literature in this area,
there was a need to determine which approaches SLTs are currently using across the world,
how these practices align with the existing evidence-base, and what impacts on SLTs use of
evidence-based practice. This was the focus of this scoping review.

2.2.4 Intervention intensity
The amount of intervention provided (i.e., intervention intensity) is linked to the economic
cost of intervention (Schmitt et al. 2016) and clinical outcomes (Baker 2012a). Moreover, it
has been suggested that there is a threshold on intensity after which no additional
improvement or change is likely for phonological awareness intervention3 (Schmitt and
Justice 2012). The provision of too much or too little intervention intensity wastes SLT
resources and time (Baker 2012a). Therefore, this is an important area worthy of
consideration by SLT services, researchers, and other stakeholders such as commissioners.
However, intervention intensity is currently under-researched (To et al. 2012; Warren et al.
2007) and there is limited empirical evidence regarding optimal intervention intensity to

Phonological awareness therapy is designed to enhance a child’s ability to “detect,
categorise, match, isolate, blend, segment or manipulate phonological elements (e.g.
syllables, rhyme, phonemes) of an oral language” (McLeod and Baker 2018, p.576).
3
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guide SLTs’ clinical decision-making (Baker 2012a; Sugden et al. 2018; Warren et al. 2007).
Further, intervention intensity is often poorly reported in SSD research studies, limiting
clinical and research replicability (Baker 2012a; Kaipa and Peterson 2016; Sugden et al.
2018). These factors combined are likely to impact upon SLTs’ awareness and provision of
the most time- and cost-efficient intervention intensity, diminishing potential intervention
outcomes and prolonging therapy for children with SSD (Warren et al. 2007; Zeng et al.
2012).
To standardise and quantify intervention intensity Warren et al. (2007) have outlined four
key variables for consideration:
1. Dose form: the therapy activity in which teaching episodes are embedded;
2. Dose: the number of teaching episodes per session (including consideration of session
length);
3. Dose frequency: the frequency with which intervention sessions are provided across
days/weeks/months;
4. Total intervention duration: the time over which an intervention is provided and;
5. Cumulative intervention intensity: the product of:
Dose x Dose frequency x Total intervention duration
Intervention intensity provision is complex, and a further consideration is the contribution of
other agents to intervention intensity. Some research has found benefit to working with
trained and supported parents (Sugden et al. 2016; Tosh et al. 2017) and SLT assistants
(Boyle et al. 2007) for some children with speech and language difficulties. However, more
robust evidence is necessary to determine the role of other agents in addressing service
delivery challenges and the effectiveness of this (Sugden et al. 2016; Tosh et al. 2017).
Finding the most effective and efficient intervention approaches is vital to enhance the
quality of life of children receiving SLT intervention (Packman and Onslow 2012). As a
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starting point to this, insight into what intervention intensities SLTs provide for children with
SSD throughout the world is necessary. This will be considered in this study, using the
Warren et al. (2007) intensity formula for consistency.

2.2.5 Evidence-based practice
Evidence-based practice also plays a large role in SLTs’ provision of the most effective and
efficient intervention approaches and intensities for children with SSD. Indeed, SLTs have a
professional requirement to ensure that their management of speech, language and
communication difficulties is informed by the best available evidence (RCSLT 2006; Health
and Care Professions Council 2014). The E3BP framework (Dollaghan 2007) involves SLTs
using their own clinical experience to integrate the following into their clinical decisionmaking:
1. Current, high-quality research literature;
2. The best available internal clinical evidence and;
3. Child and parental preferences.
Providing evidence-based practice is a complex task for SLTs. It involves the careful
integration of all aspects of E3BP to “the right patient [child], at the right time, in the right
place, at the right dose, and using the right resources” (Hess 2004, p.731). Over time, there
has been an increased appreciation of the significance of evidence-based practice within
healthcare settings (Pring 2004). However, within clinical practice SLTs tend to favour the
more traditionally used components of the E3BP model (i.e., the child’s individual
communication profile, child/parents’ preferences and their own professional experiences)
with the consistent and frequent use of research evidence being less widely implemented
(Bangera et al. 2017; McCurtin and Clifford 2015). Indeed, at present, there is a lack of
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robust research to support SLTs to apply research into practice for children with SSD (Baker
and McLeod 2011a).
Despite this, there are numerous benefits to using all three elements of evidence-based
practice including: to increase the effectiveness and efficiency of interventions (Williams
2005); to reduce variation in service provision (Stephens and Upton 2012); to improve
children’s outcomes; to decrease SLTs’ waiting lists and; to provide the most cost and timeefficient services to support the expansion of SLT service resources (Dodd 2007). Moreover,
the use of evidence-based practice can support the identification of any gaps in
knowledge/literature, which can become areas for future research and learning (Justice and
Fey 2004). Without using all components of evidence-based practice (E3BP), the SLT
profession may stagnate (McCabe 2018; Shewan 1990). Thus, a thorough examination of
SLTs’ use of evidence-based practice, paying particular attention to their translation of
research into practice, is justified and will be included in this study.

Aims and objectives
The purpose of this scoping review was to explore SLTs’ clinical management of children
with SSD (0-18years) and their use of evidence-based practice across the profession. There
were three objectives:
1. To investigate which intervention approaches SLTs’ commonly use with children
with SSD;
2. To explore SLTs’ intervention intensity provision for children with SSD;
3. To investigate SLTs’ use of evidence-based practice across all SLT services (i.e.,
adult and paediatric).
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Methodology
A scoping review was chosen as it allows for research gaps to be identified from a large field
of evidence (Arksey and O’Malley 2005). The results of this review will inform this PhD
study as it provides insight into the key areas of this thesis: SLTs’ use of intervention
approaches; intervention intensity provision and their use of evidence-based practice.

2.4.1 Inclusion criteria
This scoping review considered any studies which qualitatively or quantitatively explored
SLTs’ intervention practices (i.e., intervention and/or intensity provision) in the field of SSD
management for children aged 0-18 years. It also included studies which considered the use
of evidence-based practice within all SLT services (i.e., paediatric and adult SLT services).

2.4.2 Search strategy and data extraction
Studies were identified from searching three online databases (CINAHL, MEDLINE, and
ERIC) as well as the hand-searching of references. Database alerts were set-up to ensure that
any new papers for potential inclusion were also screened following the initial search dates
(January 2016). Title, keywords and abstracts were searched. Combinations of the following
search terms were used: speech and language therapy, speech and language pathology,
clinical management, clinical practice, child, paediatric, speech, speech sound disorder,
evidence base, and evidence-base.
From the search results, paper titles and abstracts were identified and screened for
relevance. Abstracts of 28 potentially suitable papers were then assessed for relevance using
the study’s inclusion/exclusion criteria. Following this process, the full text version of 21
potentially relevant articles were obtained and reviewed by the PhD researcher. Thirteen
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papers were deemed suitable for inclusion following this process (see Figure 2.2). Data were
extracted from each of the 13 papers into the following sections:
1. Intervention provision;
2. Intervention intensity provision and;
3. Evidence-based practice.
Database search
and handsearching (Jan
2016)

Full paper
screening (n=21)
(March 2016)

13 papers were
suitable for
inclusion
(April 2016)

Title screening
(Jan 2016)

21 papers were
shortlisted
(March 2016)

28 potentially
suitable papers
(Feb 2016)

Abstract
screening (n=28)
(Feb 2016)

Data extraction
process (n=13)

(April - July 2016)

Figure 2.2 - The search procedure for this scoping review

Results and discussion
This scoping review explored SLTs’ clinical management of children with SSD. To fulfil this
aim 13 studies were reviewed. The characteristics of each of the included studies is presented
in Table 2.1 below. Within this section, the findings of this scoping review are presented and
discussed in relation to the existing literature. In line with the aims of this review the findings
are discussed in three sections: (1) SLTs’ use of intervention approaches; (2) intervention
intensity provision and; (3) SLTs’ use of evidence-based practice.
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Table 2.1 - Characteristics of the included studies (n=13)
Authors

n

Population

Country of
Study
USA

Method of
data
collection
Survey

Brumbaugh and Smit (2013)

375

SSD

Joffe and Pring (2008)

99

Lof and Watson (2008)

Data extracted

Intervention, intensity

PI

UK

Survey

Intervention

537

SSD

USA

Survey

Intervention

McCurtin and Clifford (2015)

249

All

Ireland

Survey

EBP

McLeod and Baker (2014)

231

SSD

Australia

Survey

Intervention, EBP

O’Connor and Pettigrew (2009)

32

All

Ireland

Survey

EBP

Oliveira, Lousada and Jesus (2015)

88

PI

Portugal

Survey

Intervention, intensity

Pascoe, Maphalala, Ebrahim, Hime, Mdladla, Mohamed

29

SSD

South Africa

Survey

Intervention

7

PI

UK

Focus groups

Intervention

Sugden, Baker, Munro, Williams and Trivette (2018)

288

PI

Australia

Survey

Intervention, intensity

To, Law and Cheng (2012)

102

SSD

Hong Kong

Survey

Intervention, intensity

Vallino-Napoli and Reilly (2004)

376

All

Australia

Survey

EBP

Zipoli and Kennedy (2005)

240

All

USA

Survey

EBP

and Skinner (2010)
Roulstone and Wren (2001)

Key:

SSD – speech sound disorder
PI – phonological impairment
All – all SLT services
EBP - evidence-based practice
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2.5.1 Demographic information
The thirteen papers included in this scoping review collectively employed both qualitative
and quantitative methods, with the majority employing a survey design (92.3%, n=12) and
only one employing focus groups (Roulstone and Wren 2001) (see Table 2.1). Most studies
were conducted in the United States of America (USA) (23.1%, n=3) and Australia (23.1%,
n=3) and with the remaining studies being conducted throughout the UK (15.4%, n=2),
Ireland (15.4%, n=2) and the rest of the world (23.1%, n=3). The number of participants in
each study ranged from 7 (Roulstone and Wren 2001) to 537 (Lof and Watson 2008).

SLTs’ use of intervention approaches
Nine papers in this review included information on SLTs’ use of intervention approaches for
children with SSD (see Table 2.2). Information regarding SLTs’ most and least used
intervention approaches was extracted. This was either based on the ranking provided within
each paper based on how many SLTs reported that they did/did not use an individual
approach or the paper’s extraction of most popular approaches.

2.6.1 Most used approaches
The findings of this review showed that across the world, SLTs tend to regularly implement
long-standing intervention approaches for children with SSD. These include: auditory
discrimination (Joffe and Pring 2008; McLeod and Baker 2014; Oliveira et al. 2015; Pascoe
et al. 2010; Roulstone and Wren 2001; Sugden et al. 2018; To et al. 2012); conventional
minimal pairs (Brumbaugh and Smit 2013; Joffe and Pring 2008; McLeod and Baker 2014;
Oliveira et al. 2015; Pascoe et al. 2010; Roulstone and Wren 2001; Sugden et al. 2018; To et
al. 2012); phonological awareness therapy/tasks (Brumbaugh and Smit 2013; Joffe and Pring
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Table 2.2 - Reported use of intervention approaches (n=9)
Authors
McLeod and Baker (2014)

Most popular/commonly used (% of SLTs)

Least popular/ uncommonly used (% of SLTs)

Auditory discrimination: 33.5%

Instrumental approaches: 98.9%

Minimal pairs: 31.3%

SAILS Perceptual Intervention: 97.7%

Cued articulation: 30.7%

Suck-swallow-breathe synchrony: 94.3%

Phonological awareness: 26.0%

Mneumonic approach: 85.1%

Traditional articulation therapy: 23.4%

Treatment programme for enhancing

Auditory bombardment: 19.9%

stimulability: 84.7%

Nuffield Dyspraxia Programme: 11.6%

Natural speech intelligibility training: 81.9%

Core vocabulary: 8.3%
Joffe and Pring (2008)

Auditory discrimination: 87.7%

Cycles:96.0%

Parental involvement: 76.5%

Suck, swallow breathe: 79.6%

Phonological awareness: 72.4%

Maximal contrast therapy: 77.5%

Meaningful minimal contrast: 61.3%

Auditory bombardment: 67.3%
Core vocabulary: 60.2%
Whole-language approach: 57.2%

Oliveira et al. (2015)

Phonological awareness: 97%

− Nuffield dyspraxia programme: 88%

Auditory discrimination: 92%

− Cycles approach: 63%

Meaningful minimal contrast therapy: 75%

− Metaphon: 63%
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− Core vocabulary: 52%

Parent-based work: 58%

− Whole-language approach: 50%
To et al. (2012)

Auditory discrimination: 58.4%

/

Phonological awareness: 57.1%
Non-speech oromotor training: 55.1%
Auditory bombardment: 53.1%
Minimal pair therapy: 51.1%
Pascoe et al. (2010)

Brumbaugh and Smit (2013)

Auditory discrimination: 89%

Metaphon: 68%

Phonological awareness: 79%

Maximal contrast therapy: 59%

Parent-based programmes:74%

Nuffield Centre Dyspraxia Programme: 58%

Articulation work/motor-skills training: 61%

Cycles: 58%

Core vocabulary: 55.5%

Suck, swallow, breathe synchrony: 57%

Meaningful minimal contrast therapy: 40%

Non-speech oro-motor work: 54%

Traditional Therapy: 49%

SLTs are ‘not familiar with’:

Phonological Awareness: 36%

Metaphon: 83%

Minimal Pairs: 33%

Nonlinear phonology: 76%

Cycles: 32%

Complexity/least knowledge: 70%

Whole Language: 19%

‘Never’ used by SLTs:

NSOMEs:14%
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Nonspeech oral motor exercises (NSOMEs):
30%
PROMPT: 23%
Maximal oppositions: 21%
Commercial programme: 19%
Multiple oppositions: 18%
Lof and Watson (2008)

Most frequently used NSOMEs by SLTs (ordered

/

from most-least popular):
1. Blowing;
2. tongue ‘push-ups’;
3. pucker-smile alternations; tongue wags;
4. big smile exercises;
5. tongue-to-nose-then-to-chin-movements;
6. cheek puffing;
7. blowing kisses and;
8. tongue curling
Roulstone and Wren (2001)

Metaphon

/

DDK
Rhythmic work – marching round rooms, segmentation
Auditory discrimination
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Nuffield
Early listening skills
Attention – looking and sitting
Minimal Pairs
Sound awareness work
Rhyme play/rhyme judgements
Imitation of sounds and syllables
Sugden et al. (2018)

% use:

% use:

Minimal contrast approach: 83%

NSOMEs: 1.9%

Auditory discrimination: 75.6%

Other: 4.1%

Traditional articulation therapy: 64.4%

Imagery approach: 4.8%

Cued articulation: 56.3%

PACT: 8.1%

Phonological awareness: 52.2%

Whole language therapy: 11.1%

Multiple oppositions: 49.3%

PROMPT: 17%

Core vocabulary: 47%

Metaphon: 21.1%
Cycles: 21.5%
Nuffield: 34.8%
Maximal oppositions: 36.3%

Key:
‘/’ - information was not considered in the paper
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2008; McLeod and Baker 2014; Oliveira et al. 2015; Pascoe et al. 2010; Roulstone and Wren
2001; Sugden et al. 2018; To et al. 2012), and parent-based programmes (Joffe and Pring
2008; Oliveira et al. 2015; Pascoe et al. 2010).
The consistent use of these long-standing approaches may be due to when SLTs
received their training, familiarity or due to a limited awareness of the evidence for other,
newer intervention approaches (e.g. multiple oppositions). SLTs can also face “choice
overload” (McCabe 2018, p.5) when numerous intervention approaches have similar levels of
evidence (i.e., for phonological impairment) or where there is an abundance of lower-level
evidence (i.e., developmental verbal dyspraxia) (McCabe 2018). This choice overload can
make it more difficult for SLTs to choose between intervention approaches, resulting in them
not changing their original practices, leading to eventual stagnation (McCabe 2018).
Joffe and Pring (2008), Oliveira et al. (2015) and Sugden et al. (2018) reported that
some SLTs routinely used articulation work for children with phonological impairment. As
mentioned previously, traditional articulation therapy (Van Riper 1984) has been found to be
better suited to remediating articulation impairment, rather than purely phonological
impairment (Dodd and Bradford 2000; Lousada et al. 2013). This research-practice gap
highlights that SLTs may not always be providing the most effective and efficient
intervention for children with different classifications of SSD. This illustrates the importance
of assessing and differentially diagnosing the sub-types of SSD to ensure children receive
appropriate and time-efficient SLT intervention, so that SLT resources are used effectively.
A qualitative study by Roulstone and Wren (2001) found that SLTs often employ eclectic
intervention approaches for children with phonological impairment. This finding was
corroborated by Pascoe et al. (2010), Joffe and Pring (2008) and in the wider literature
(Lancaster et al. 2010). Roulstone and Wren (2001) also established that SLTs have their own
intervention progression hierarchies which are based on their individual professional and
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personal experiences. This illustrates that SLTs may not be basing their decision-making on
research, but instead have been consistently applying a core, eclectic intervention approach
across all children with SSD based predominantly on their clinical experience. Due to the
heterogeneity of the population with SSD, this practice may result in some children not
receiving the most appropriate interventions from the outset. The decision-making factors
behind SLTs’ typical intervention practices, and indeed what SLTs’ current practices are in
the UK, require additional investigation and will be considered further within this thesis.

2.6.2 Least used intervention approaches
This scoping review found that the least frequently used approaches to remediate SSD
included: the cycles approach (Joffe and Pring 2008; Oliveira et al. 2015; Pascoe et al. 2010;
Sugden et al. 2018); maximal contrast therapy (i.e., maximal oppositions) (Brumbaugh and
Smit 2013; Joffe and Pring 2008; Pascoe et al. 2010; Sugden et al. 2018); the Nuffield
Dyspraxia Programme (Oliveira et al. 2015; Pascoe et al. 2010; Sugden et al. 2018); a wholelanguage approach (Joffe and Pring 2008; Oliveira et al. 2015; Sugden et al. 2018); and
Metaphon (Brumbaugh and Smit 2013; Oliveira et al. 2015; Pascoe et al. 2010; Sugden et al.
2018).
Moreover, SLTs’ use of non-speech oral motor exercises (NSOMEs) varied
throughout the world. NSOMEs were favoured by SLTs in Hong Kong (55.1%) (To et al.
2012) to treat children with SSD. In contrast, NSOMEs were rarely/never used by SLTs in
South Africa (Pascoe et al. 2010) and Australia (Sugden et al. 2018). In the USA, there
appears to be a more varied use of NSOMEs. Lof and Watson (2008) reported that NSOMEs
are frequently used by the majority of American SLTs (85%) to treat a variety of speech
difficulties. The authors also noted that 61% of SLTs reported that they had read literature
which strongly encourages the use of NSOMEs for children with speech difficulties.
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Signalling a change in practice, Brumbaugh and Smit (2013) subsequently found that 14% of
SLTs always/often employ NSOMEs to remediate SSD, whilst another 30% of SLTs in this
same study were found to never use NSOMEs. The change in these practices by American
SLTs (from 2008 to 2013) may be due to the emergence of new evidence showing that
NSOMEs do not work and are wasteful of resources (Lof and Watson 2010). However, the
outcome of Brumbaugh and Smit’s (2013) survey indicated a research-practice gap, in that
some SLTs (14%) continued to use NSOMEs clinically with children with SSD. Reasons for
SLTs’ use of NSOMEs may relate to their lack of awareness of the recent literature; a lack of
training on other effective SSD interventions available; or possibly the misleading nature of
some NSOMEs training (i.e., that it is supported by ASHA when it is not) (Lof and Watson
2010).
Mixed results were found for the multiple oppositions approach. Brumbaugh and Smit
(2013) reported that 41% (n=150) of American SLTs were unfamiliar with this approach. In
Australia, McLeod and Baker (2014) reported that it was always/sometimes used by 31.1%
(n=55) of SLTs. However, more recently, Sugden et al. (2018) noted that this approach was
usually used by 49.3% (n=133) of Australian SLTs, indicating some shift in awareness and
practice. This may be due to the emerging evidence for the effectiveness and efficacy of this
approach for children with phonological impairment (Allen 2013; Lee 2018; Williams 2000;
Williams 2005). To know for certain, more information on SLTs’ decision-making processes
is necessary. This will be considered throughout this thesis.
In all papers that considered SLTs’ use of the maximal oppositions approach (n=5),
SLTs were either unfamiliar with or rarely/never used this approach (Brumbaugh and Smit
2013; Joffe and Pring 2010; Oliveira et al. 2015; Pascoe et al. 2010; Sugden et al. 2018).
This finding is further corroborated by Sugden et al. (2018) reporting that SLTs most often
use developmental targets (52.4%) with only 20.4% of SLTs choosing to use more complex,
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non-developmental targets for children with phonological impairment. This outcome was also
echoed by Brumbaugh and Smit (2013) and McLeod and Baker (2014) and indicates little
change in SLTs’ clinical practices over time. Overall, these findings illustrate SLTs’
preference for intervention approaches which use traditional, developmental treatment targets
(e.g. conventional minimal pairs) over approaches with more complex targets (e.g. multiple
oppositions, maximal oppositions).
A possible reason for the lack of use of the maximal oppositions approach is that there
has been some debate in the literature about the benefit of employing approaches which use
more complex target selection procedures, as previously discussed (Dodd et al. 2008;
Rvachew and Nowak 2001; Topbaş and Ünal 2010). Moreover, the complexity approaches
may not be appropriate for all children with SSD. It has been suggested that these approaches
are better suited to children who are over 4 years old with more complex/profound
phonological difficulties (Gierut and Champion 2001). SLTs may not be using the
complexity approaches due to their lack of familiarity and understanding of how to
implement these approaches clinically (Brumbaugh and Smit 2013; Storkel 2018a). This
may, at least in part, explain the findings of this scoping review. However further exploration
of SLTs’ clinical decision-making in this area is necessary and will be undertaken in this
thesis (chapters 5 and 6).
While Brumbaugh and Smit (2013) reported that 70% of SLTs (n=255) were
unfamiliar with the “complexity/least knowledge” approach (p.311), the most complex of the
complexity approaches (i.e., empty set and/or 2/3-element clusters) were not included in the
majority of papers considering intervention provision within the current scoping review
(88.9%, n=8 papers). Therefore, SLTs’ current levels of use of the complexity approaches
(i.e., maximal oppositions, empty set and 2/3-element clusters) with children with SSD is
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largely unknown. This gap in knowledge warrants further investigation and will be addressed
within this thesis (chapter 5).
From the results of this scoping review one important area for consideration became
apparent: SLTs’ preferred use of long-standing, developmental intervention approaches (e.g.
conventional minimal pairs) over newer, more complex intervention approaches (e.g.
multiple oppositions, the complexity approaches). This is interesting because SLTs’
motivations for their choice of intervention is largely unknown. This is worth considering
further due to the existing research showing that using more complex approaches may be
more effective and time-efficient treatment options than the conventional minimal pairs
approach for children with phonological impairment (Gierut 1990; Gierut 1991; Topbaş and
Ünal 2010; Williams 2005). Further investigation into both the evidence base of these three
approaches (i.e., conventional minimal pairs, multiple oppositions, the complexity
approaches) and SLTs’ current clinical use of these approaches is necessary. This will
provide a synthesis of the somewhat unclear research findings in this area (i.e., via a
systematic review) and fill gaps in knowledge regarding SLTs’ use of the complexity
approaches (i.e., via a survey of clinical practice). This work will be undertaken in chapters 4
and 5 of this thesis, following a discussion of the thesis design and methodology (chapter 3).

Intervention intensity provision
Of the 13 studies included in this scoping review only four discussed the intervention
intensities provided to children with SSD (see Table 2.3). Of these four studies, only Sugden
et al (2018) discussed all intervention intensity variables as described by Warren et al. (2007)
(i.e., dose, dose form, dose frequency, total intervention duration). However, the authors did
not explicitly calculate cumulative intervention intensity. Overall, this finding corroborates
that the reporting of intervention intensity is not yet well developed within the SLT
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Table 2.3 - Intervention intensity findings (n=4)
Intervention intensity variable
Authors
Oliveira et al. (2015)

To et al. (2012)

Dose

Session length

-

-

-

Dose frequency

Total intervention duration

Weekly: 63%

> 6mths: 51%

twice a wk: 34%

3-6 mths: 35%

3-4 times per wk: 1%

6-12 wks: 8%

<1 wk or everyday: 0%

4-6 wks: 5%

Public setting

Public setting:

Public setting:

(n=66):

Twice per month: 55.4%

More than 20 sessions: 19.6%

30-35 mins: 71.4%

Once per month: 21.4%

OR

Private (n=31):

Private:

Other: 19.6%

30mins – 1 hour:

Twice per month 45.2%

Private:

35.5%

Four times per month:

5-8 sessions: 41.9%

ALL (n=97):

35.5%

9-12 sessions: 19.4%

30-35mins: 54.6%

ALL:

ALL:

Twice monthly: 52.2%

5-8 sessions: 26.8%
9-12 sessions: 20.6%

Brumbaugh and Smit
(2013)

-

Two 30 min

-

sessions/wk: 42%
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-

Either one 30 min
session or two 15 min
sessions/wk: 28%

Sugden et al. (2018)

Production:

<30min: 18.5%

<1 per month: 1.1%

0: 0.4%

30-44min: 62.4%

1 per month: 1.5%

<20: 6.8%

45-59min: 17.3%

1-2 per month: 27.2%

21-49: 37.6%

60-89min: 1.5%

1 per week: 62.3%

50-99: 39.8%

≥90mins: 0%

2 per week: 3.4%

100-149: 8.3%

3 per week: 3.4%

150-199: 3%

>3 per week: 1.1%

≥200: 0.8%
Unsure: 3.4%

Key:
‘-‘ : no information was provided on this variable
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4 → 156 weeks (average 38.2)
2 → 400 sessions (average 22.7)

profession globally (Baker 2012a; Kaipa and Peterson 2016; Sugden et al. 2018). This has led
to gaps in knowledge which make it difficult for both SLTs and researchers to devise
conclusions about the optimal intervention intensity to be used for the management of SSD
and increases the level of difficulty of translating research findings into clinical practice. The
results of this scoping review for each of the intervention intensity variables outlined by
Warren et al. (2007) will now be discussed in turn.

2.7.1 Dose
Sugden et al. (2018) was the only paper included in this review that investigates SLTs’
provision of intervention dose. The authors found that SLTs typically provide between 21-99
production trials within a session (77.4%). While intervention intensity is specific to each
individual approach, this finding broadly aligns with the existing literature as an intervention
dose of approximately 100 is often set for SSD interventions (e.g. conventional minimal pairs
(Baker and McLeod 2004; Weiner 1981)). However, as this figure is so variable (i.e., 21-99)
this demonstrates the unstandardised and inconsistent service delivery children with SSD
receive. As dose is said to impact greatly on intervention intensity (Baker 2012a), this is a
specific area requiring future research.

2.7.2 Session length
Brumbaugh and Smit (2013) explored the length of 1:1 sessions provided by SLTs for
children with SSD. The authors established that the majority of SLTs (70%) implemented 3060 minutes of intervention per week, with the most commonly reported session length being
60-minutes. Sugden et al. (2018) reported that 62.4% of Australian SLTs most often provide
sessions lasting 30-44 mins. These findings broadly align with the findings of To et al. (2012)
for public sector SLTs in Hong Kong (i.e., SLTs working in public pre-schools, schools and
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hospitals), who provide sessions lasting 30-35 minutes and private sector SLTs who provide
sessions lasting 30-60 minutes.
The literature in this area is somewhat variable. For phonological interventions, a
session length of 60 minutes is often provided for the complexity approaches (Gierut 1990;
Gierut 1998; Gierut and Champion 2001). Whereas a session length of 30 minutes is typically
provided for the multiple oppositions approach (Allen 2013; Lee 2018; Williams 2000;
Williams 2005). In their systematic review, Murray et al. (2015) outlined that for motorbased interventions provided to children with developmental verbal dyspraxia sessions lasting
20-30 minutes were common. As optimal intervention intensity is specific to individual
intervention approaches (Kaipa and Peterson 2016), SLTs must ensure to provide intensity in
line with the approach they are implementing, rather than standard provision.

2.7.3 Dose frequency
In terms of session frequency, Sugden et al. (2018) reported that 62.3% of Australian SLTs
tend to provide intervention once per week for children with phonological impairment. Also,
for children with phonological difficulties, Oliveira et al. (2015) discovered that in Portugal,
63% of SLTs provided once weekly intervention sessions, with 34% of SLTs indicating that
sessions are provided twice weekly for these children. In the USA, Brumbaugh and Smit
(2013) reported that SLTs most often provide 1:1 sessions twice per week. Interestingly, for
children with SSD in Hong Kong, To et al. (2012) reported that SLTs in the public setting
provided either one (21.4%) or two (55.4%) sessions per month, whereas SLTs in the private
setting most frequently provided intervention two (45.2%) or four (35.5%) times per month.
This is noticeably less intervention than recorded in the Sugden et al. (2018), Oliveira et al.
(2015) and Brumbaugh and Smit (2013) studies.
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In the wider literature, Allen’s (2013) RCT identified that more intense intervention
(3 times per week) was more effective than less intense intervention (1 session per week) for
pre-school children with phonological impairment receiving the multiple oppositions
approach. Allen’s (2013) findings highlight preliminary evidence that increased dose
frequency can lead to more time-efficient intervention outcomes for children with SSD when
using the multiple oppositions approach. This research should be replicated using other
intervention approaches due to the individualised nature of optimal intervention intensity
(Kaipa and Peterson 2016) and differences in the literature found between massed and spaced
intervention intensities for different linguistic domains (Justice 2018). This would support
SLTs’ evidence-based intensity provision for children with SSD.

2.7.4 Total intervention duration
Within their study, To et al. (2012) reported that SLTs in the private sector tended to provide
5-12 sessions (61.3%) whereas the SLTs working in the public sector had a more varied
provision (from 1-20 sessions, 60.8%). This may be linked to the more intense dose
frequency and session length provided in the private sector (sessions lasting 30-60 mins,
twice or four times monthly) rather than the public sector (sessions lasting 30-35 mins, once
or twice per month) improving discharge rates. In line with the findings of Allen (2013), this
outcome suggests that intervention which has a greater intensity may remediate SSD more
time-efficiently than a less intense therapy programme.
Oliveira et al. (2015) reported that 51% of SLTs provided therapy for over a 6-month
period. Sugden et al. (2018) reported that SLTs provide a total intervention duration of
2→400 sessions, with an average of 22.7 sessions until discharge being provided. It is also
worth noting here, that both studies found that SLTs tended to provide intervention in once
weekly sessions. The findings from both the Oliveira et al. (2015) and Sugden et al. (2018)
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studies convey the variability in total intervention duration for children with SSD. This
finding has been demonstrated elsewhere in the literature. Williams (2000; 2012) illustrated
that a longer total intervention duration is necessary for children with more severe
difficulties. Moreover, Baker and McLeod (2004) found that conventional minimal pair
therapy took 12 sessions for one child and 32 sessions for another child, even though both
children had moderate-severe phonological impairment and similar pre-intervention
communication profiles. Therefore, due to each child’s individual factors (e.g. severity of
SSD, presence of other speech and language co-morbidities, attention and listening skills etc.)
it is a challenge to definitively state the total intervention duration for children with SSD.
Furthermore, due to the restrictions placed on research studies (e.g. funding, recruitment, they
take place for a pre-defined period of time etc.), they often do not consider the child’s
intervention journey from assessment to discharge. Therefore the results reported may not be
clinically realistic. The development of intervention studies investigating the effectiveness of
an approach with the support of clinical SLTs may help to overcome this difficulty by
producing more clinically realistic and replicable findings (Ebbels 2017; Enderby 2017).

2.7.5 Cumulative intervention intensity
Although not directly stated within their paper, using the Warren et al. (2007) formula it
could be posited from the Sugden et al. (2018) survey that SLTs in Australia provide an
average cumulative intervention intensity of: 42 → 39,600 (21-99 x 1 x 2-400 = 42 →
39,600) for children with phonological impairment. This is the only indication found within
the current review of how much intervention SLTs are typically providing to children with
SSD. It would be useful to compare this finding to cumulative intervention intensities found
within phonological intervention studies, to determine fully if this outcome aligns with the
existing empirical evidence in this area. This is the focus of chapter 4 of this thesis.
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Intervention intensity is a very complex issue and there are currently gaps in the
literature and therefore in the knowledge of SLTs and researchers alike (Kaipa and Peterson
2016; Sugden et al. 2018; Warren et al. 2007; Zeng et al. 2012). Chapters 4 and 5 of this
thesis will begin to fill these gaps through a systematic review of the evidence and a UKwide, online survey of SLTs’ clinical practices with intervention and intensity. In addition to
this, researchers and SLTs should endeavour to work together to fill gaps in knowledge by
co-designing robust, replicable research comparing all aspects of intervention intensity
(Ebbels 2017). In future, it is also necessary for researchers to clearly state what intervention
intensities are used within studies to increase their replicability. Moreover, by monitoring
their own practices using the Warren et al. (2007) variables, SLTs could start to build clinical
evidence on intervention intensity provision for children with SSD. This sentiment is
corroborated by McCabe (2018).

SLTs’ use of evidence-based practice
Five studies within this scoping review reported on the status of evidence-based practice in
the SLT profession (i.e., paediatric and adult services) (see Table 2.1). It should be noted that
these studies are not specific to children with SSD, but the whole SLT profession. Some
papers explored the sources of evidence-based practice employed by SLTs (n=3), SLTs’
frequency of use of evidence-based practice (n=2), and the barriers reported by SLTs to
implementing evidence-based practice (n=3), with some papers commenting on more than
one of these areas.

2.8.1 Sources of evidence-based practice
An Australian survey conducted by Vallino-Napoli and Reilly (2004) reported that SLTs use
professional journals (90%) and established clinical guidelines (72%) as sources of evidence-
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based practice. Approximately half of all SLTs reported using a database to search for journal
articles (53%) and used databases for literature searching daily to gather client-related
resources (49%) (Vallino-Napoli and Reilly 2004). Vallino-Napoli and Reilly’s (2004)
findings also showed that approximately half of SLTs attend special interest groups (53%)
and journal clubs (51%). McCurtin and Clifford (2015) recommend the use of peer support to
enhance the implementation of evidence-based practice into SLTs’ clinical practices. Baker
and McLeod (2011b) found that SLTs supported by peer networks are more likely to conduct
evidence-based practice, than those who are not supported. Moreover, Harding et al. (2014)
noted that using small groups to undertake evidence-based practice activities would make it
more accessible to SLTs than completing evidence-based tasks independently. Peer support
allows for the transfer of knowledge and skills, so it may increase SLTs’ level of engagement
with the research aspect of evidence-based practice. Overall, the outcomes from VallinoNapoli and Reilly’s (2004) study signal the movement towards SLTs integrating research into
their clinical practices.
McCurtin and Clifford (2015) and Zipoli and Kennedy (2005) found contrasting
results. Zipoli and Kennedy’s (2005) American study discovered that although SLTs have
positive attitudes towards evidence-based practice, they overwhelmingly use their own
clinical experiences (99.6%) and the opinion of colleagues (78.7%) as their main sources of
evidence-based practice and rarely utilised scientific evidence such as case studies (15.9%) or
research studies (17.7%). This is similar to a finding by Pascoe et al. (2010) who highlighted
that none of the 29 SLTs who responded to their survey in South Africa referred to the
research when justifying their selection of intervention. Moreover, Upton and Upton (2006)
reported that Allied Health Professionals (AHPs) were most likely to use information from
their colleagues and their own practices as sources of evidence. This outcome may be linked
to the findings of Bangera et al. (2017) who stated that 63% of SLTs surveyed did not feel
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confident in applying research to practice, although reasons behind SLTs’ evidence-based
decision-making require further attention in the literature.
An Irish study by McCurtin and Clifford (2015) has shown that SLTs tend to be most
influenced by the traditional elements of evidence-based practice which are practice evidence
(i.e., clinical experience) and patient specific factors. The authors also noted that pragmatic
factors (i.e., resources) play a role in how often SLTs use evidence-based practice. These
results detail SLTs’ use of traditional sources of evidence-based practice, and do not signal
any migration into the use of high-quality research evidence within their clinical decisionmaking. This outcome was echoed by Roulstone and Wren (2001), who found that SLTs in
the UK mostly chose intervention approaches based on personal and professional working
experiences.
Although these traditional methods are rational and appropriate sources of evidencebased practice for SLTs and are central to evidence-based practice (Dollaghan 2007; Justice
2010), they should also be combined with recent, robust research evidence (Baker and
McLeod 2004; Dollaghan 2007; Roulstone 2011). The translation of research into practice
can be slow and laborious (Rycroft-Malone et al. 2004). However, research is necessary to
support SLTs’ understanding of intervention approaches and protocols, and facilitates
provision of effective, evidence-based intervention (Williams 2005). Roulstone (2011) and
Baker and McLeod (2004) relay the importance of SLTs’ integrating evidence with their own
professional expertise to tailor intervention to an individual child’s needs. This could enhance
treatment outcomes and impact positively on the overall SLT service, both financially and in
terms of morale due to the attainment of more successful therapy outcomes. Due to these
conclusions, methods of supporting SLTs to frequently and consistently implement research
into practice was a key area of focus for this thesis.
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2.8.2 Frequency of use of evidence-based practice
McLeod and Baker (2014) found that the majority of SLTs in Australia read a research
journal or book monthly (39.8%) or every six months (39.8%). This conveys that the majority
of SLTs (79.6%) recognise the importance of incorporating research into clinical practice.
Another Australian survey by Vallino-Napoli and Reilly (2004) found that SLTs accessed
specific journals daily (37%), weekly (12%) or monthly (33%). Both results highlight the
importance placed on frequently accessing the literature in Australia. It is unknown if this
outcome is echoed throughout the world, so more research into this is necessary. However, as
Vallino-Napoli and Reilly (2004) state, their survey findings may not be fully representative
of the SLT population in Australia as it was only open to SLTs from Victoria, who were
members of Speech Pathology Australia. This may have introduced response bias as SLTs
who responded may be more interested or involved in evidence-based practice. This may also
be true for the McLeod and Baker (2014) survey as it was taken from SLT research seminars
held by Speech Pathology Australia in all states and territories of Australia.

2.8.3 Barriers to evidence-based practice
As Stephens and Upton (2012) noted, there is a gap between SLTs’ perceived importance of
evidence-based practice and their actual clinical use of it. This gap may be explained by the
consideration of the barriers to evidence-based practice faced by SLTs. Firstly, it is worth
noting the SLTs tend to report more barriers to evidence-based practice than other AHPs
(Metcalfe et al. 2001). This may be due to the variation within SLTs’ caseloads and that the
evidence base in many treatment areas is just developing at present. O’Connor and Pettigrew
(2009), McLeod and Baker (2014), Pascoe et al. (2010) and Zipoli and Kennedy (2005) all
found that time was a significant barrier to implementing evidence-based practice for SLTs
throughout the world. Further corroborating this, Metcalfe et al. (2001) found that 98.5% of
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SLTs reported that research was important for their clinical practices but insufficient time
(72.7%) was one of the biggest barriers.
Other recurring barriers to translating research to practice uncovered throughout this
scoping review included: SLTs’ large caseload size (McLeod and Baker 2014); lack of
resources (McCurtin and Clifford 2015; Zipoli and Kennedy 2005); limited awareness of the
research (O’Connor and Pettigrew 2009); limited knowledge, skills and understanding of the
research (McLeod and Baker 2014; O’Connor and Pettigrew 2009) and; SLTs are unsure
about whether to believe the results reported in research studies (O’Connor and Pettigrew
2009).
Additionally, Zipoli and Kennedy (2005) and O’Connor and Pettigrew (2009)
discovered that the methodological inadequacies in the literature (62.5%) were also a
significant barrier to evidence-based practice for SLTs. Metcalfe et al. (2001) corroborated
this finding. Stephens and Upton (2012) noted that the SLT literature lacks robust research
which results in the difficulties implementing research into practice. Moreover, the
comprehensive narrative review conducted by Baker and McLeod (2011a) reported that the
majority of studies included were categorised into lower levels of evidence (i.e., case studies,
single case experimental designs). Most recently, Ludemann et al. (2017) noted that none of
the RCT studies (n=129) included within their descriptive analysis included enough
information about the intervention approach within the study to permit replication from
primary or secondary sources – with only 28% of interventions being completely described
after communication with the authors. This highlights the distinct lack of accessible, highquality, replicable research in the SLT profession at present and acts as a barrier to evidencebased practice. This raises an important point. Researchers should strive to develop robust,
clinically feasible research studies which adequately report their findings to allow
replicability. With existing guidelines and checklists (i.e., TIDieR, (Hoffman et al. 2014);
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CONSORT (Moher et al. 2015)) this task has been simplified. This would impact greatly on
the quality of the existing SSD evidence base and thus, SLTs’ clinical practices.
This links with another commonly identified barrier to evidence-based practice:
SLTs’ ability to access up-to-date research articles (McLeod and Baker 2014; O’Connor and
Pettigrew 2009; Zipoli and Kennedy 2005). Aligning with this, Guo et al. (2008) noted the
need for skills development training programmes for SLTs in online literature searching.
However, this finding was somewhat contradictory to the earlier findings of Vallino-Napoli
and Reilly (2004) and McLeod and Baker (2014) who found that SLTs frequently access
research literature. This outcome may be due to a number of reasons: the sample of the
Vallino-Napoli and Reilly (2004) and McLeod and Baker (2014) surveys as previously
discussed; SLTs’ personal attitudes to literature searching; unequal access to the literature
across SLT services and; differing cultures relating to evidence-based practice across the SLT
profession. Bernstein Ratner (2006) noted that access to research articles is often limited
within SLT departments. This therefore may be an issue that needs to be addressed at the
organisational level (i.e., SLT management) as the limited access to, and hence awareness of,
the evidence base could leave SLTs open to missing newer, more effective/efficient
interventions and intensities for children with SSD (McCabe 2018).
Related to this, organisational barriers to evidence-based practice were also clear in
the literature. O’Connor and Pettigrew (2009) found that SLTs reported that they alone could
not change practice. This indicates the need for support from SLT managers to implement
evidence-based practice, and the associated practice changes which may result from this.
Upton and Upton (2006) reported that organisational structure is a main barrier to evidencebased practice for a variety of AHPs, including SLTs. Also, Pring et al. (2012) found that
many of the barriers to evidence-based practice impede SLTs’ ability to train newer SLT
members of staff. This is a worrying discovery as Bernstein Ratner (2006) has found that
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support (both managerial and organisational) provided within the work environment can have
an impact on SLTs’ use of evidence-based practice. As newer generations of SLTs often look
to the more experienced SLTs in their workplace for clinical support and guidance (McCurtin
and Clifford 2015), it may be that they are not receiving encouragement to actively apply
research to practice due to the existing culture. In line with this, SLTs reported that they are
provided with little support when trying to apply research to their clinical practices (Stephens
and Upton 2012). If in a workplace, a culture of constant learning is not common practice,
what kind of example does this set for newly qualified SLT practitioners?
Indeed, Zipoli and Kennedy (2005) reported that the first year of SLTs’ clinical
practices is crucially important in sustaining evidence-based clinical practices. Culture
change within SLT practices is something that Vallino-Napoli and Reilly (2004)
recommended following their survey into evidence-based practice. The importance of SLT
students in initiating culture change should not be underestimated. That is, getting SLT
students who are recently immersed in the importance of evidence-based practice to share
their learning with SLTs who may not be frequently surrounded by this culture, while on
clinical placement. This could be a time- and resource-efficient method of sharing learning
and promote evidence-based knowledge exchanges. This may increase the chances of all
three aspects of E3BP (Dollaghan 2007) being embedded into SLTs’ everyday clinical
practices in the long-term.

Conclusion
This scoping review has sought to synthesise SLTs’ intervention and intensity provision for
children with SSD, also considering their use of evidence-based practice. Firstly, the findings
showed that SLTs tend to eclectically provide long-standing approaches with more
traditional, developmental target selection criteria to manage children with SSD (e.g.
conventional minimal pair therapy). Interestingly, this review has found that SLTs do not
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frequently or consistently use the multiple oppositions or the complexity approaches, despite
the existing evidence which highlights their potential to increase the effectiveness and timeefficiency of interventions for children with SSD more so than conventional minimal pair
therapy (Topbaş and Ünal 2010; Williams 2005). However, it is acknowledged that the
literature in this area remains somewhat unclear.
A comparison of the effectiveness of these three approaches (i.e., conventional
minimal pairs, multiple oppositions, complexity approaches) is vital to support and inform
SLTs’ future clinical decision-making. This will be completed via a systematic review in the
next stage of this thesis. As the three identified intervention approaches are all phonological
in nature, and as children with phonological impairment make up the largest proportion of
SLTs’ caseloads (Broomfield and Dodd 2004; McLeod and Baker 2017), children with
phonological impairment specifically are the focus of this thesis. By providing information
on the effectiveness of these approaches, this work will reduce the decision fatigue and
choice overload for SLTs, supporting more evidence-based practices.
Secondly, the outcome of this review has highlighted that there is no consistently used
intervention intensity for children with SSD throughout the world. SLTs tend to elicit
between 21-99 targets per session (dose); for sessions lasting typically between 30-60
minutes (session length) with sessions being provided anywhere from once a week to once a
month (dose frequency) for between 2 and 400 sessions (total intervention duration). This
highlights the inconsistent, variable provision of intervention intensity for children with SSD
across the world. Additionally, the outcome of this scoping review has shown that
intervention intensity provision is sparsely reported, with only one paper reporting on all
aspects of the Warren et al. (2007) formula (Sugden et al. 2018). The fact that this paper was
so recently written may highlight that reporting in this area is improving. Without guidance
and support with decision-making from the literature, some variation in provision across the
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profession is expected. To support SLTs’ clinical practices more robust research is necessary
considering optimal intervention intensity for SSD interventions. In the meantime, a synthesis
of what is already known on intervention intensity to guide SLTs’ current practices is
warranted. This will be undertaken in chapter 4 via a systematic review.
Finally, this scoping review has determined that SLTs’ use of evidence-based practice
is inconsistent, with some SLTs showing greater progression towards the translation of
research into practice than others (primarily SLTs in Australia). This review has highlighted
that the provision of peer support and supportive materials may encourage SLTs to apply
research to practice more readily (Baker and McLeod 2011b; Harding et al. 2014). Moreover,
the importance of organisations and workplace culture were also highlighted when promoting
evidence-based practice. This will be further considered throughout the duration of this work
using the socio-ecological model (McLeroy et al. 1988). These findings set the scene
regarding SLTs’ current evidence-based, clinical management of children with SSD. While
the barriers to evidence-based practice were regularly outlined within the studies included
within this review (i.e., lack of time, resources and understanding), ways to overcome these
were seldom mentioned. This is a gap in in knowledge that this thesis aims to fill (chapter 6).

Chapter 2: Summary
Based on the findings of this scoping review, the next stage of this project (chapter 4)
considered the evidence base and intervention intensity for the three approaches of interest to
this study. These are: conventional minimal pairs (Weiner 1981), multiple oppositions
(Williams 2000) and the complexity approaches (maximal oppositions (Gierut 1989); empty
set (Gierut 1990) and; 2/3 element clusters (Gierut 1998; Gierut and Champion 2001)).
Additionally, the outcome of this scoping review has shown that further consideration should
be given to the decision-making factors motivating SLTs’ management decisions. This will
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be addressed in chapters 5 and 6 of this thesis. Before this, an overview of what this thesis
entailed, how it was designed and the methods undertaken will be described in chapter 3.
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3. Thesis design and methodology

Introduction
The aim of this thesis was to inform and develop an intervention to support speech and
language therapists’ (SLTs’) use of evidence-based practice in the clinical management of
children with consistent phonological impairment. This thesis focused on three intervention
approaches: conventional minimal pairs (Weiner 1981), multiple oppositions (Williams 2000)
and the complexity approaches: maximal oppositions (Gierut 1989), empty set (Gierut 1991)
and 2/3-element clusters (Gierut 1998; Gierut and Champion 2001). This work focuses on
supporting SLTs to apply evidence-based research into practice due to the current presence of
a research-practice gap (O’Connor and Pettigrew 2009; Sugden et al. 2018; Zipoli and
Kennedy 2005). As outlined in chapter 2, many barriers to closing the research-practice gap
have been reported including: lack of time to read research; poor methodological quality of
the existing literature and; difficulty accessing journals. To support the use of research in
practice, this thesis has developed a unique, clinically applicable online resource (SuSSD:
Supporting and understanding Speech Sound Disorder) through co-production techniques.
The frameworks and models used to develop SuSSD have not previously been integrated
within the field of speech and language therapy to co-produce a clinical resource. Therefore,
this research is novel. This chapter will outline the design of this thesis and the theories and
frameworks which guided its development.

Stages of study
This thesis consisted of five stages, all of which were integral to the development of SuSSD
(see Figure 3.1). Therefore, the thesis objectives were directly linked to these five stages:
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1. Systematic review: To examine the evidence base of three phonological intervention
approaches, considering the intervention intensity provided for these approaches.
2. UK-wide, online survey: To investigate the clinical management of phonological
impairment by SLTs in the United Kingdom (UK), focusing on intervention approaches
and intensities used in clinical practice.
3. Focus groups and interviews: To explore the gap between the research (systematic
review) and SLTs’ current practices (survey) for children with phonological impairment,
from SLTs and SLT managers’ perspectives.
4. Resource co-development workshops: To co-produce a resource (SuSSD: Supporting
and understanding Speech Sound Disorder) to support SLTs’ translation of research into
practice, clinical decision-making and clinical management of children with phonological
impairment.
5. Face validity testing: To determine if SuSSD has value in supporting SLTs to translate
research into practice in the clinical management of children with phonological
impairment.

1. Systematic review

2. Online
survey

3. Focus
groups
and
interviews

4. Resource coproduction
workshops

5. Face
validity
testing

Figure 3.1 - A diagrammatic representation of the stages within this thesis

Steering group
The design and development of this thesis was overseen by a steering group of five specialist
SLTs, one from each Health and Social Care Trust (HSCT) in Northern Ireland, and the
parent of a child with speech sound disorder. Parents’ perspectives on the management of
SSD are highly regarded by SLTs (see chapter 5-7). The socio-ecological model (McLeroy et
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al. 1988) highlights that having wider perspectives on resource development can ensure a
feasible resource is created. Therefore, including a parent in the steering group provided
insight into intervention provision and service delivery options (e.g. intensity, homework)
that would not have been considered by SLTs alone.
The SLTs had a mixture of job roles, including managers and clinical SLTs, but all
had a wealth of experience working with children with phonological impairment.
Demographic information from all SLT steering group members is provided in Table 3.1.
The steering group representative for the South Eastern HSCT changed twice due to the
representatives both becoming unavailable. The steering group met on average twice a year,
giving a total of 6 meetings (Oct 2015 → Sept 2018). The main role of the steering group was
to provide feedback on the clinical applicability of the resources/content within the stages of
this PhD (e.g. piloting the survey questions; providing feedback on topic guides for the focus
groups, interviews and workshops), supporting the recruitment of participants from each
HSCT and disseminating information to other SLTs/SLT managers within each HSCT.

Table 3.1 - Steering group demographic information
Occupation

HSCT

Specialist SLT (developmental language disorder (DLD))

Southern

SLT service manager

South Eastern (1)

Specialist SLT (DLD)

South Eastern (2)

Specialist SLT (DLD)

South Eastern (3)

Specialist SLT (DLD)

Northern

Lead clinician

Western

Lead clinician (DLD)

Belfast
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Models and frameworks
3.4.1 MRC Guidelines
The Medical Research Council (MRC) guidelines (Craig et al. 2008) for developing and
evaluating complex interventions were used within this thesis as they provided direction
when developing, evaluating and implementing interventions to improve health outcomes.
The MRC guidelines facilitated the robust development and initial testing of the SuSSD
resource, which is a complex intervention4 designed to be used within paediatric SLT
services in the National Health Service (NHS).
The complex nature of SuSSD was two-fold. Firstly, SuSSD has a varied target
audience. That is, SuSSD’s target audience (SLTs) will have differing levels of experience
and knowledge of the literature, varying beliefs about target selection criteria, and often core
intervention approaches that they use eclectically and may not choose to deviate from (Joffe
and Pring 2008; Oliveira et al. 2015). To ensure that SuSSD was clinically relevant and
applicable, SLTs' participation in this research was crucial. Due to the organisational barriers
to implementing evidence-based practice identified in chapter 2 of this thesis, the
participation of SLT managers was also essential. This was achieved throughout this project
(i.e., focus groups, interviews, validity testing) and this work was the first of its kind to use
co-production techniques with SLTs to develop a clinical resource. This was an innovative
step for SLT research and helped ensure that the development of this complex intervention
(i.e., SuSSD) was still grounded in clinical practice.
Secondly, developing SuSSD could also be considered complex as children with
phonological impairment are a heterogeneous population (Baker and McLeod 2011a). This
meant that the content of SuSSD had to account for several child-related variables (i.e., age,
severity etc.). Additionally, the evidence base for the three intervention approaches focused

4

An intervention with “several interacting components” (Craig et al. 2008, p.1655)
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on within this thesis is somewhat complex (see chapter 4). This is due to the predominance of
case study descriptions and single case experimental design studies as the basis of their
efficacy/effectiveness (Wren et al. 2018). Additionally, although each approach has been
proven to be clinically effective, there are inconsistent findings regarding which approach is
the most effective and efficient for children with phonological impairment (Dodd et al. 2008;
Rvachew and Nowak 2001; Topbaş and Ünal 2010). These issues increase the complex
nature of this study, but at the same time illustrate its importance to the SLT profession.
Due to the multifaceted nature of the development of SuSSD, its design was guided
by the MRC framework (Craig et al. 2008). As this thesis was exploratory and developmental
in nature, this work remained within the theoretical exploration, modelling and exploratory
trial phases of the MRC guidelines (see Figure 3.2). Further testing, leading to translation of
SuSSD into clinical practice will be undertaken post-doctorally (MRC stages 3 and 4).

0) Pre-clinical /
theoretical

1) Modelling

•
•
•
•

Scoping review (chapter 2)
Systematic review (chapter 4)
UK-wide, online survey (chapter 5)
Focus groups and interviews (chapter 6)

• Resource co-production workshops (chapter 7)

2) Exploratory /
Pilot Trial

• Exploration of the face validity of SuSSD (chapter 8)

3) Randomised
Controlled Trial

• Post-doctoral work: feasibility trial and RCT

4) Long-term
Implementation

• Post-doctoral work

Figure 3.2 - Stages of this study mapped onto the MRC stages for the development and
evaluation of complex interventions (Campbell et al. 2000; Craig et al. 2008)
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Within health sciences, the transfer of knowledge (i.e., research findings) into practice
can be a slow and unpredictable process (Graham et al. 2006; Kitson 2009). While
developing an evidence-based clinical resource is difficult, it is also challenging to
successfully transition it from a research environment into clinical practice (Grol et al. 2007).
Therefore, to support the successful adoption of SuSSD into clinical practice it was essential
to reflect on the role of context and wider systems (i.e., NHS) in the early development stages
(Moore and Evans 2017). Although the MRC guidelines (Craig et al. 2008) emphasise the
importance of underpinning an intervention with individual change theories, these guidelines
do not appear to consider the wider context when discussing intervention development
(Moore and Evans 2017; Richards and Hallberg 2015).

3.4.2 The Knowledge to Action framework
As a “conceptual framework intended to help those concerned with knowledge translation
deliver sustainable, evidence-based interventions” (Field et al. 2014, p.2), the Knowledge to
Action framework (Graham et al. 2006) was also used to guide this study. The Knowledge to
Action framework was developed through a review of the common elements of 31 different
planned action theories (Straus et al. 2013). In studies which aim to influence change at a
wider level (i.e., communities, organisations etc.) there is often a reliance on the use of
individual change theories which are not effective for facilitating long-term change at this
wider level (Moore and Evans 2017). However, the Knowledge to Action framework
assumes a systems perspective, which means the wider environment is considered. This
increases the possibility of SuSSD being successfully transitioned into clinical practice in the
future.
Prior to deciding to use the Knowledge to Action framework to guide this thesis, other
frameworks and models were thoroughly considered. For example, The PARiHS framework
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(Kitson et al. 1998) was considered to assist the implementation of evidence-based practice.
However, the Knowledge to Action framework (Graham et al. 2006) provided more detailed
guidance on the stages of evidence translation into clinical practice so its use was preferred.
The COM-B model (Michie et al. 2011) was also considered to guide this thesis. This model
considers a person’s/group of people’s capability, motivation and opportunity to bring about
behavioural change. The COM-B model therefore can be used to enhance understanding of
behaviour to bring about behavioural change supported by the Behaviour Change Wheel
(Michie et al. 2011). It can also be used to design interventions. While the COM-B model
would have facilitated observation of SLTs’ behaviours, the Knowledge to Action framework
supported the observation of SLTs’ clinical practices which were then used to influence
change (i.e., by targeting areas of clinical practice SLTs’ are finding difficult). The
development of knowledge translation tools, such as clinical guidelines or decision-making
tools, is supported by the knowledge synthesis stage of the Knowledge to Action framework
(Brouwers et al. 2013). Therefore, the Knowledge to Action framework is commonly used to
transfer research into practice (Graham et al. 2006) which is commensurate with the aims of
this thesis.
Successful translation of research into practice requires exchange between researchers
and clinicians (Salsberg and Macaulay 2013). The Knowledge to Action framework goes
beyond the PARiHS framework and the Behaviour Change Wheel/COM-B model as it
recommends the use of co-production with potential end-users of the resource (Graham et al.
2006; Straus et al. 2013). Co-production is vital to ensure links between research and context
(i.e., NHS) (Moore and Evans 2017), to facilitate a knowledge exchange cycle and support
long-term SLT engagement with SuSSD and its future testing post-doctorally (Moore and
Evans 2017; Wensing et al. 2013). The end result of co-production (i.e., a developed resource
such as SuSSD) will differ from the end product of a development process which only
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involves academics (Hickey et al. 2018) as it will increase the clinical acceptability and
feasibility of the resource. This was therefore a benefit of choosing the Knowledge to Action
framework to guide this thesis.
Unlike the COM-B model, the Knowledge to Action framework provides guidance on
the implementation and evaluation portions of intervention development. This was useful to
consider the long-term translation of SuSSD into clinical practice, which is the ultimate aim
of this work following further post-doctoral investigation. Moreover, the ultimate aim of the
Knowledge to Action framework is to enhance health outcomes (Graham et al. 2006). This
matches with the aim of this thesis as SuSSD aims to support SLTs’ use of evidence-based
practice. Carrying out truly evidence-based practice (i.e., the integration of child factors,
parent preference, SLTs’ own experience and research evidence (Dollaghan 2007)) can
enhance the effectiveness and time-efficiency of intervention received by children with
phonological impairment, improving their SLT outcomes (Ebbels 2017). The Knowledge to
Action framework was therefore best suited to the needs of this project.
The Knowledge to Action framework is underpinned by planned-action theory, which
involves intentionally causing change within a group of people, in this instance SLTs
(Graham et al. 2006; Graham et al. 2013). Research involving the use of planned-action
theories often collaborate with individuals but aim to engineer change within larger contexts
(i.e., SLT practice within the NHS). Within the current thesis, this was achieved via the
steering group and resource co-production workshops primarily. Using planned-action theory
allows change to be caused rather than just observed (Graham et al. 2007). The Knowledge to
Action framework has two stages: knowledge creation and an action cycle. These stages tend
to be fluid due to the dynamic process of knowledge translation (Graham et al. 2006). The
Knowledge to Action framework itself can provide a theoretical underpinning to research
when it is fully integrated into the implementation of knowledge to practice (Field et al.
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2014). This is how this framework was used within this project. The stages of the Knowledge
to Action framework, and the steps within these have been mapped to the current study in
Table 3.2.

Table 3.2 - Application of the Knowledge to Action (KTA) framework (Graham et al. 2006)
to this thesis
Stage of KTA framework

Application to this thesis

STAGE 1 – KNOWLEDGE CREATION
Synthesis of literature

Scoping review; systematic review

Steps of enquiry

UK-wide, online survey;
focus groups and interviews

Creation of a tool/product

Resource co-production workshops;
development of SuSSD
STAGE 2 – ACTION CYCLE

Identify the problem and knowledge needed to

Scoping review; systematic review;

address it

survey; focus groups, interviews; coproduction workshops; logic
modelling

Adapt knowledge to a local context

Resource co-production workshops;
face validity study

Assess barriers and facilitators related to the

Resource co-production workshops;

knowledge to be adopted

face validity study

Develop and execute knowledge creation (stage 1)

Steering group; resource co-

and promote awareness

production workshops; logic
modelling; dissemination of SuSSD
information; post-doctoral work

Monitor knowledge use and make any necessary

Face validity study; post-doctoral

changes

work

Evaluate impact

Post-doctoral work

Sustain knowledge use

Post-doctoral work
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3.4.3 Intervention mapping framework
To ensure the robust development of SuSSD, the Intervention Mapping framework
(Bartholomew et al. 1998) was used. The Intervention Mapping framework was only used to
guide SuSSD’s design and development. Therefore, it worked alongside the Knowledge to
Action framework (Graham et al. 2006) and was integrated into the “creation of a
tool/product” element of this framework. The Intervention Mapping framework gave more
specific guidance on how to design and develop SuSSD robustly than was provided within
the Knowledge to Action framework. See Figure 3.5 for an overview of how these
frameworks interacted within this thesis.
Other frameworks were considered prior to choosing the Intervention Mapping
framework. For example, the 6SQuID (Six steps in quality intervention development) (Wight
et al. 2016) was also considered to guide intervention development. However, as the
Intervention Mapping framework (Bartholomew et al. 1998) used logic modelling and
advocated for co-production to maximise the effectiveness of SuSSD’s development, it was
decided that this was better suited to this work. Likewise, the RE-AIM framework (Glasgow
et al. 1999) was also considered. RE-AIM centres around the translation of research into
practice, however it does not provide guidance on intervention planning and development
specifically, which is what was needed for this thesis. Due to this, the Intervention Mapping
framework was chosen to guide SuSSD’s planning and development as it is a systematic
framework for effective decision-making at each step of resource development and
implementation and fitted the needs of this study (see Figure 3.3) (Bartholomew et al. 1998).
The six stages of Intervention Mapping allow for the integration of theory, research
findings and information from the local context in an iterative process (Bartholomew et al.
1998). Like the Knowledge to Action framework (Graham et al. 2006), Bartholomew et al.
(1998) recommend that the target audience are involved in the resource development process
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(i.e., via co-production). As mentioned, co-production has many benefits including:
facilitating long-term participant engagement with SuSSD and establishing a knowledge
exchange cycle between research and practice (i.e., researchers and SLTs) to develop the
most clinically relevant and feasible resource possible.

1. Logic model
the problem

6. Evaluate the
success of the
resource

2. Identify the
resource's objectives
and potental outcomes
(via a logic model)

5. Identify an
implementation
plan for the
resource

3. Design the
resource

4. Produce the
resource

Figure 3.3 - The Intervention mapping framework (Bartholomew et al. 1998)

3.4.4 Logic modelling
To overcome the many challenges associated with successfully transitioning an evidencebased resource into clinical practice (Grol et al. 2007), the Intervention Mapping framework
calls for the use of logic modelling (Kellogg Foundation 2004). A logic model is a systematic
and visual representation of a system which recognises the important aspects of an
organisation and the relations within it (Anderson et al. 2011; Kellogg Foundation 2004). A
logic model can provide stakeholders with information about why a resource is necessary and
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the associated outcomes for their area (Kellogg Foundation 2004). This involves deliberation
of the issues faced, recognition of the necessary resources and activities, the outputs from
these, as well as the short and long-term outcomes and the impact the resource will have at
different levels (i.e., the socio-ecological model (McLeroy et al. 1988)). This is crucial to
ensure that key stakeholders (i.e., SLT service managers, SLT commissioners) understand the
need for SuSSD, and how it is expected to support their staff and services in the long-term.
The use of logic modelling also has clear importance for SLT service commissioners and
NHS policy makers because a strategy to develop, implement and evaluate complex
interventions within resource-constrained settings, such as the NHS, is particularly important
(Chen et al. 1999; Kellogg Foundation 2004). This knowledge exchange promotes
stakeholder awareness and engagement, which is particularly important for the outcomes of
this work. As a logic model can illustrate this important information visually and timeefficiently it can be easily transferred between both research and practice settings. This makes
it a valuable aspect of the intervention development process. See Table 3.3 for the logic
model developed for this thesis.

3.4.5 The socio-ecological model
The Intervention Mapping framework (Bartholomew et al. 1998) also calls for the target
audience to understand the intended outcomes of a resource and the methods of achieving
these. Within this thesis, this was achieved through the use of the socio-ecological model
(McLeroy et al. 1988) adapted from Bronfenbrenner (1979). The socio-ecological model
assumes that an individual’s environment impacts on their behaviour and suggests that the
behaviour of individual people influences environmental change (McLeroy et al. 1988). It
also assumes that there are different inter-connecting levels within the environment (i.e.,
individual; interpersonal; community; organisational and; policy) and focuses on the
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interrelations between individuals and these levels (see Figure 3.4) (McLeroy et al. 1988).
Therefore, using the socio-ecological model within this thesis nurtured thinking beyond who
the SuSSD resource was for (i.e., individual level) and was used to fully consider the context
that it will be transitioned into, planning for any foreseeable implementation issues (McLeroy
et al. 1988). This is important as planning for change within complex settings should consider
the interactions between the resource (i.e., SuSSD) and the context into which it will be
implemented (e.g. SLT services within the NHS) (Grol et al. 2007). Due to the emphasis on
stakeholders, active participation of the target audience throughout resource development
(planning → implementation) is a large aspect of the socio-ecological model (McLeroy et al.
1988; Moore et al. 2015). Hence co-production of SuSSD with SLTs/SLT managers was a
crucial element of this thesis.

Individual : SLT
Interpersonal: Child,
parent/carer, SLTs' peers, SLT
managers
Organisational: NHS, SLT
service management
Community: SLT services,
schools/pre-schools, families

Policy: Commissioners,
RCSLT, policy makers

Figure 3.4 - The socio-ecological model (McLeroy et al. 1988) applied to this thesis
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Table 3.3 - A logic model for this thesis
Context
•
•

•

•

Ulster
University
Northern
Ireland
SLT
services
UK-wide
SLT
services
(survey)
Northern
Ireland
policy
level

Resources
•
•
•
•

•
•

•
•

•

Supervision
team
Funding
(DEL)
Training
Ulster
University IT
Dept
Steering
group
Health and
Social Care
Trusts
Local
collaborators
SLT
managers’
support
Participants –
SLTs/SLT
managers

Activities
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Ulster University assessments
Supervisor/advisor meetings
Attend training
Ethical applications
Hold steering group meetings
Recruitment
Communication with local
collaborators
Meeting/contact with SLT
service managers
Discussions with IT dept
Conduct scoping review
Conduct systematic review
Design and implement survey
Conduct focus groups and
interviews
Conduct resource codevelopment workshops
Resource development
Face validity testing
Data analysis
Writing up of work
Dissemination of findings
Conversation with
commissioners/policy makers

Outputs
•
•
•
•

•
•

•

•
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Ethical approval
Agendas and
minutes of
meetings
Data (i.e., raw
and analysed) for
each stage
Thesis
A resource to
support SLTs’
use of evidencebased practice
Presentations for
dissemination
and/or
conferences
Publications

Outcomes

•
•

•

Impact at socio-ecological
levels
Short-term:
Individual:
The development of − Increases SLTs’
SuSSD
involvement in research
Determination of the − Increases SLTs’
face validity of
awareness of literature
Interpersonal;
SuSSD
Organisational (NHS) &
Community (SLT services):
Long-term (post− Start a culture of
doc):
evidence-based practice
Feasibility RCT to
within SLT services
determine if SuSSD
− Closing the researchcan effectively
practice gap in SLT
increase SLTs’ use Policy: Increased awareness
of research in
of policy makers regarding
the research-practice gap
practice and
and SuSSD’s use in
improve speech
bridging it.

outcomes for
children with
phonological
impairment

KTA
framework
Knowledge
creation
Literature synthesis:
scoping review;
systematic review

Enquiry via a survey,
focus groups and
interviews

Action cycle
Resource co-production
workshops

Intervention Mapping
framework
Logic model of the problem area
and potential study outcomes
Design the resource via coproduction workshops
Develop the resource in coproduction workshops
Explore the face validity of SuSSD

Figure 3.5 - How each
framework and model

Post-doctoral work (i.e.,
implementing and evaluating SuSSD
in clinical practice)

Logic modelling of the problem
and how it should be addressed
Considering the socioecological model

Adapt research to the local context
Assess barriers and enablers to
knowledge transfer into clinical
practice
Explore the face validity of SuSSD
Dissemination of findings
Considering the socioecological model
Post-doctoral work (i.e., implementing
and evaluating SuSSD in clinical practice)

was used within this
study
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Study methodology

3.5.1 Study design
To achieve the aims and objectives of this thesis five stages were necessary:
1. A systematic review of the evidence;
2. An online, UK-wide survey of SLTs’ clinical practice;
3. Focus groups with SLTs and 1:1 interviews with SLT managers;
4. Resource co-production workshops and;
5. A face validity exploration.

Each stage was imperative to the outcome of this thesis. This study was developed so that the
information gained in the earlier stages would be the basis for the future stages: a sequential
design (see below research strategy section (3.5.2) for more information). Therefore, this
work began by undertaking a systematic review of the evidence. This allowed for an
investigation into the effectiveness and intensity of the three phonological intervention
approaches. Following this, a UK-wide, online, anonymous survey of SLTs’ clinical practices
with children with phonological impairment was developed and disseminated (Hegarty et al.
2018). This allowed for an overview of current clinical practice to be gathered. The findings
from the literature (i.e., systematic review, chapter 4) and clinical practice (i.e., survey,
chapter 5) were then compared and explored in a series of focus groups with SLTs and 1:1
interviews with SLT managers in the third stage of this study (chapter 6). This allowed for a
comparison to be made between research and current practice. It also afforded SLTs an
opportunity to provide reasoning for identified research-practice gaps and share ideas on how
to overcome these, which aligns with the research recommendations of McCabe (2018).
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In a series of co-production workshops in stage 4 of this thesis, and using the
information gathered through the previous study stages, the online SuSSD resource was coproduced with members of the target audience (i.e., SLTs/SLT managers) (chapter 7). The
use of co-production was innovative as it had never been used before within the field of SLT
to create a clinical resource. Co-production promoted engagement with this research,
meaning that participants shared ownership of SuSSD (Wensing et al. 2013). It also enhanced
the clinical applicability and sustainability of SuSSD (Moore and Evans 2017). Finally, the
face validity of SuSSD was tested by a group of its target audience (who had not participated
in the study until this stage) in a focus group in stage 5 of this thesis (chapter 8). This
provided initial feedback on whether SuSSD would be of value to support SLTs’ application
of research to practice when working with children with phonological impairment.
The ultimate aim of this work is to successfully integrate SuSSD into clinical practice,
impacting positively on SLTs’ use of research in practice for children with phonological
impairment. To achieve this, in addition to work outlined within this thesis, SuSSD will be
investigated post-doctorally to determine if it can effectively increase SLTs’ use of research
in practice and improve speech outcomes for children with phonological impairment. This
aligns with stages 3 and 4 of the MRC framework (Craig et al. 2008) (see Figure 3.2 above).

3.5.2 Research strategy
Due to the use of both quantitative (i.e., survey) and qualitative methods (i.e., focus groups
and interviews, co-production workshops) this was a mixed methods research study (see
Figure 3.6). The use of mixed methods research bridges the gap between qualitative and
quantitative research (Onwuegbuzie and Leech 2004) and can strengthen a research project
(Greene and Caracelli 1997). Within this thesis, there was the need to combine both methods
to gain a thorough understanding of gaps between research and practice for children with
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Systematic review

Synthesis
of the
evidence

+

Survey

+

Focus groups/interviews

=

Qualitative
exploration of
the gaps
between
research and
practice

Quantative
information
on current
practice

Identification of differences (i.e., gaps between
research and practice)
Figure 3.6 - An overview of how the quantitative and qualitative stages of this thesis feed into one another
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In-depth knowledge

Knowledge
about the reasons
behind the
research-practice
gap and
facilitators to
closing the gap

phonological impairment (Greene and Caracelli 1997; Johnson and Onwuegbuzie 2004).
To align with the aims and objectives of this thesis an explanatory sequential mixed
method5 design was employed (see Figure 3.7). The quantitative and qualitative data within
this study was collected sequentially (i.e., survey then focus groups and interviews).
Gathering information on SLTs’ current practices was a priority due to the lack of recent,
UK-based literature (particularly on intervention intensity) available, leading to the primary
use of a UK-wide survey to gather this information. To further explore the survey results, and
any research-practice gaps qualitative methods were necessary. A mixed methods approach
allowed for the corroboration of results and supports the elaboration and/or clarification of
the results from one method with the results of another method (Greene et al. 1989).
Therefore, within this thesis the survey results collected were used as a basis for the questions
in the focus groups and interviews. The survey results were presented to the participants for
discussion in the form of graphs or tables. This meant that the survey findings were
corroborated and elaborated upon by SLTs providing depth to the findings. This design also
allowed for the introduction of new perspectives on the survey findings and expanded the
depth and breadth of knowledge collected from the survey (Greene et al. 1989).

Figure 3.7 - An overview of the data collection and analysis within this explanatory sequential
mixed methods design
“A mixed methods design that involves a two-phase project in which the researcher collects
quantitative data in the first phase, and then uses a qualitative phase to help explain the
quantitative results” (Creswell and Creswell 2018, p.248).
5

75

The sequential method of data collection suited the needs of this thesis because it
allowed for a large amount of information to be gathered from SLTs UK-wide, and then the
results to be followed-up and given depth by a small number of purposefully selected
participants from Northern Ireland (Creswell and Creswell 2018). Moreover, this design
allowed for the research (chapter 4, systematic review) and the quantitative data on current
practice (chapter 5, survey) to be gathered and compared initially, which was necessary
groundwork to meet the aims of this thesis. The explanatory sequential mixed methods design
then allowed for these results to be taken one step further, to be combined and used to explain
the differences between research (chapter 4) and practice (chapter 5). This provided
invaluable depth to this thesis.
This explanatory sequential mixed methods design was more suitable to this study’s
aims and objectives than a convergent mixed methods design as this focuses on comparing
perceptions taken from qualitative and quantitative data which are usually collected at the
same time (Creswell and Creswell 2018). This would not have suited the needs of this thesis
due to the need to have collected and analysed the survey results prior to the qualitative
exploration of these findings, which was the primary focus of this research (i.e., to identify
and explore the research-practice gap).
An explanatory rather than exploratory sequential mixed methods design was
chosen as an exploratory sequential mixed methods design explores participants’ views
qualitatively at first, and then builds a tool for quantitative exploration from these views
(Creswell and Creswell 2018). This was not suitable for this thesis as without the UK-wide
survey, limited up-to-date information was available on SLTs’ clinical practices, particularly
with intervention intensity, to compare to the literature (as identified in chapter 2). A
preliminary survey was therefore logical and necessary to gather information on UK SLTs’
practices before the reasons behind these practices could be explored further.
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Data collection
The data collection method for each stage of this thesis was carefully chosen based upon the
aims and objectives of that stage. A systematic review, an online survey, focus groups, 1:1
interviews, co-production workshops and a face validity exploration were undertaken within
this thesis. A brief discussion of, and rationale for each data collection method will now be
provided, although an in-depth methods section will be provided within each individual
chapter.

3.6.1 Systematic review (chapter 4)
Conducting more systematic reviews is a research priority for SLTs (McDonough et al.
2011). Systematic reviews support evidence-based practice, which was an aim of this work.
Hence, a systematic review of the evidence of the three phonological intervention approaches
of interest (i.e., conventional minimal pairs, multiple oppositions and the complexity
approaches) was conducted. These approaches were identified as important to SLTs’ clinical
practices via the scoping review outlined in chapter 2. The systematic review was also
necessary to gather information on how much intervention is provided within the literature
for these approaches (i.e., intensity), as this is an under-researched area which is clinically
important (Baker 2012a; Warren et al. 2007). The systematic review was written in line with
the PRISMA-P (Moher et al. 2015) guidelines.

3.6.2 Online survey (chapter 5)
The use of an online survey was a gateway to gathering UK-wide data on SLTs’ clinical
practices. Surveys are a common method of gathering primary, quantitative data from
healthcare professionals (Marsden and Wright 2010; McColl et al. 2001). As the survey
aimed to receive UK-wide responses an online method was both cost and time-efficient
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compared to conducting a postal survey (Fowler Jr et al. 2002; McDonald and Adam 2003).
The electronic nature of this survey meant that it could be advertised via social media which
could include a direct hyperlink to the survey increasing its accessibility. Advantages of the
use of an online platform also include that participants can receive email reminders to
complete the survey potentially increasing the response rate (Bachmann et al. 1999), and the
data will be collected in an online format reducing the time-burden of transferring data for
analysis (Fowler Jr et al. 2002). An online survey method provided an effective and efficient
method of design, dissemination, data collection and analysis with no associated cost and
limited time-burden for both the researcher and participants.

3.6.3 Focus groups and 1:1 interviews (chapter 6)
Focus groups were used in this thesis because they can collect a considerable amount of data
in a short time-frame (Green and Thorogood 2014; Marshall and Rossman 2011).
Importantly, focus groups are an avenue to developing participatory practice (Green and
Thorogood 2014). This was considered essential as the co-production of SuSSD was a central
aspect of this thesis, and participants from this stage would be selected to attend the coproduction workshops in the next stage of this study. Although many other benefits of using
focus groups were noted (i.e., there was flexibility to immediately follow-up on responses)
some limitations did also exist. In particular there were potential issues with power dynamics
between researchers and participants due to the insider-outsider role of the researcher (i.e.,
being an SLT and a researcher) (Marshall and Rossman 2011). Additionally, the researcher
may have been in a perceived position of power as they were interviewing participants about
their clinical practices. The use of reflexivity, in particular a reflective journal, assisted in
overcoming this limitation.

78

Face to face, 1:1 interviews were used as a method of gathering data from SLT
managers. When designing this thesis, potential power relationships between SLT staff and
management were considered. As homogeneity is recommended in focus groups due to the
potential influence on how participants may interact (Carey 1994, Marshall and Rossman
2014), clinical SLTs took part in focus groups while SLT managers participated in 1:1
interviews. Additionally, as managers’ schedules are often difficult to co-ordinate, 1:1
interviews were practical in overcoming this barrier. Interviews are a prominent method of
data collection in qualitative health research (Green and Thorogood 2014) and are
economical in terms of time and resources (Silverman 2006), making them suitable for use
within this thesis.

3.6.4 Resource co-development workshops (chapter 7)
Co-production is in line with guidance from both the Knowledge to Action framework
(Graham et al. 2006) and the Intervention Mapping framework (Bartholomew et al. 1998).
Therefore, conducting co-production workshops was essential to the outcome of this thesis.
Interactive workshops are suitable for gaining feedback on a resource (Pavelin et al. 2014),
which was essential to meet the aims of this thesis. Workshops were also chosen as they are
centred on participatory activities. They promoted active engagement in this project and
stimulated the knowledge exchange cycle so that together, the group achieved an end goal
(i.e., the development of SuSSD) (Pavelin et al. 2014). SLTs and SLT managers who
regularly worked with children with phonological impairment were chosen to participate in
these workshops as stakeholders with relevant experience, and potential users of the created
resource, should contribute to the development of a clinical resource (Bowen and Graham
2013; Moore et al. 2015).
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3.6.5 Face validity exploration (chapter 8)
The face validity of SuSSD was explored through a focus group with five members of its
target audience who were not involved with the project until this stage. Face validity is a
perception-based measure of validity which can provide good insight into the clarity and
usability of SuSSD by its target audience and thus provides useful information for quality
improvement. This is particularly important as SuSSD is intended to be translated into
clinical practice, so, ensuring that clinical SLTs can access and navigate it successfully is of
paramount importance in the first instance. Moreover, ensuring that SuSSD reflects its
intended aim is also crucial in the early stages of development, and face validity is a good
measurement of this (Hardesty and Bearden 2004). A focus group was chosen as it facilitated
conversation between participants and allowed for a large amount of information to be
collected from SLTs and SLT managers with varying backgrounds (i.e., different job roles
from across Northern Ireland) within a short period of time. Due to time restraints associated
with this thesis, this met the project’s needs and set a good basis for future investigation into
SuSSD post-doctorally.

Data analysis
The survey data in stage 2 were analysed deductively using an online statistical software
package, SPSS, (IBM Corp 2013). Data were cleaned and checked for errors. To determine the
intervention approaches and intensities most often used by SLTs to remediate phonological
impairment, mainly descriptive statistics were calculated (i.e., percentages). More detail is
provided in the individual survey chapter (see chapter 5).
Data for the qualitative aspects of this thesis (i.e., focus groups/interviews, face validity
focus group) were analysed using Braun and Clarke’s (2006) six stages of thematic analysis
(see Table 3.4 below). Braun and Clarke’s (2006) 15-point checklist for good thematic analysis
was followed. All themes emerged from close familiarisation and analysis of the data, rather
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than pre-existing knowledge. Thematic analysis was chosen as a data analysis method due to
its flexibility, ability to highlight similarities and differences across the collected data, and
capacity to produce unexpected insights into a topic area (Braun and Clarke 2006). Moreover,
thematic analysis produces accessible results that can be easily disseminated to the target
audience (SLTs). These advantages aligned with the aims of this study, making thematic
analysis an appropriate data analysis method.
As the main aim of the resource co-production workshops was to develop the SuSSD
resource, all data (i.e., transcripts, flip chart paper) were hand-analysed by the first author
pulling out the main development ideas within each workshop. These main workshop findings
were then fed back to participants in subsequent workshops (or via email following the final
workshop) for comment, agreement or amendment in a cyclical process of triangulation. More
in-depth information on data analysis, and rigour and trustworthiness procedures are provided
in relevant chapters (chapters 6 → 8).

Table 3.4 - How thematic analysis (Braun and Clarke 2006, p.35) was applied to this thesis

1

2

3

Thematic analysis
stage
Familiarisation with

How this was applied to this thesis
Each audio-recording was fully transcribed word for word by

the data

the researcher, noting down initial ideas

Generating initial

Initial codes were produced by coding key aspects of each

codes

transcript and gathering relevant data to each code

Searching for themes

Coded extracts were organised into potential themes using all
focus group and interview data

4

Reviewing themes

The appropriateness of each theme was checked in relation to
the coded extracts and all data gathered
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5

6

Defining and naming

The content of each theme was refined, and representative

themes

names were generated for each theme and sub-theme

Producing the report

The essence of the data was written up with the use of
appropriate direct extracts from the data

Ethics and research governance
For the UK-wide, online survey of clinical practice (chapter 5) ethical approval was sought
and received from the Institute of Nursing and Health Research, Research Governance Filter
Committee at Ulster University (see Appendix 10.1). All data were collected anonymously
using Qualtrics. A participant information sheet was provided upon accessing the survey (see
Appendix 10.2), and electronic submission of the completed survey implied consent. For all
the remaining stages of this thesis (i.e., chapters 6 → 8) ethical approval was granted from
Research Governance Filter Committee, Institute of Nursing and Health Research at Ulster
University (27th November 2016) and research governance was approved by all five Northern
Ireland HSCTs (see Appendices 10.3 → 10.8). Due to the use of NHS staff only this work
was GafREC (i.e., Government arrangements for Research Ethics Committees) exempt, and
an application to the Office for Research Ethics Committees Northern Ireland was not
necessary. Informed, written consent was taken from all participants at the beginning of each
focus group (see Appendices 10.14 and 10.30), interview (see Appendix 10.15) or workshop
(see Appendices 10.18 → 10.20). Electronic submission of the survey implied consent.

Conclusion
This thesis utilised an explanatory sequential mixed methods design to co-produce an online,
evidence-based clinical resource named SuSSD. The ultimate aim of SuSSD is to support
SLTs to consistently implement research into practice for children with phonological
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impairment, making their clinical practices more evidence-based which will subsequently
improve SLT outcomes for these children. There were five fundamental stages within this
thesis. Firstly, information on both research and practice was gathered and compared to
reveal gaps. These gaps were explored from the perspectives of those who experienced them
(i.e., SLTs/managers) and insights into potential ways to overcome the gaps were
investigated. This led to the co-production and face validity testing of SuSSD. The steps of
enquiry taken to inform, develop and test the face validity of SuSSD are outlined in the next
chapters. As a starting point, chapter 4 contains a systematic review of the three intervention
approaches of interest to this thesis.
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4. Intervention approaches and intensities for phonological
impairment: A systematic review

Introduction
One trend identified through the scoping review in chapter 2 was SLTs’ preferences for using
long-standing approaches which employ developmental target selection criteria (e.g.
conventional minimal pairs) rather than approaches with more complex target selection
criteria (e.g. multiple oppositions or the complexity approaches: maximal oppositions, empty
set, 2/3 element clusters). This is despite the existing evidence that using the complexity
approaches or multiple oppositions therapy may create more rapid system-wide change than
conventional minimal pair therapy for some children with phonological impairment (Gierut
1990; Gierut 1991; Topbaş and Ünal 2010; Williams 2005). However, the literature in this
area is somewhat unclear (Dodd et al. 2008; Rvachew and Nowak 2001), possibly impacting
on SLTs’ understanding and use of these approaches clinically.
Due to this, there was a need to critically analyse the efficacy/effectiveness of these
approaches, considering the methodological quality of the evidence, to inform SLTs’ clinical
decision-making. This is what this systematic review aims to accomplish. The latest research
priorities exercise for therapy professions (McDonough et al. 2011) recommended that more
systematic reviews were conducted within SLT and identified the need to evaluate SLT
interventions to develop the evidence-base. The current study is in line with both of these
recommendations. Moreover, conducting a systematic review corresponds to the Knowledge
to Action framework’s (Graham et al. 2006) knowledge synthesis stage. Systematic reviews
are useful knowledge synthesis tools as they can be used to gain understanding of
inconsistencies in the evidence base and identify gaps in knowledge (Straus 2013).
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Background

4.2.1 Treatment of phonological impairment
Phonological impairment is “a cognitive-linguistic difficulty with learning the phonological
system of a language characterised by pattern-based speech errors” (McLeod and Baker 2017,
p.576). It does not have a known cause. Children with phonological difficulties are the most
common subtype of speech sound disorder (SSD) seen clinically (Broomfield and Dodd 2004).
The provision of SLT intervention for phonological impairment is effective (Law et al. 2004),
and in a narrative review of phonological intervention studies Baker and McLeod (2011a)
reported 46 different approaches. These approaches included: conventional minimal pairs
(Weiner 1981); the cycles approach (Hodson and Paden 1991); the complexity approaches
maximal oppositions (Gierut 1989), empty set (Gierut 1991), 2/3-element clusters (Gierut
1998; Gierut and Champion 2001); phonological awareness intervention (Gillon 2000); the
psycholinguistic approach (Stackhouse and Wells 1997); multiple oppositions (Williams
2000); Parents and Children Together (PACT) therapy (Bowen and Cupples 1999); Metaphon
(Dean and Howell 1986) and; non-linear phonology (Bernhardt and Stoel-Gammon 1994).
McCabe (2018) noted that SLTs treating children with phonological impairment face
decision fatigue and choice overload due to the high numbers of possible intervention
approaches, all of which have similar levels of evidence. This frequently leads to SLTs opting
not to change their current practices which puts them at risk of not using up-to-date, evidencebased approaches which could be more clinically effective and time-efficient than their typical
provision. Moreover, there is a lack of rigorous research to provide SLTs with guidance on
decision-making between intervention approaches (Baker and McLeod 2011a). This tends to
lead to inconsistent implementation of SLT services (Bercow 2008) and an eclectic approach
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to the remediation of phonological impairment (Joffe and Pring 2008; Lancaster et al. 2010;
Roulstone and Wren 2001).
To support SLTs’ decision-making between phonological interventions, this
systematic review focused on three intervention approaches: conventional minimal pairs
(Weiner 1981); multiple oppositions (Williams 2000); and the complexity approaches
maximal oppositions (Gierut 1989); empty set (Gierut 1991) and 2/3-element clusters (Gierut
1998; Gierut and Champion 2001). These three approaches were chosen due to the possibility
that the complexity approaches and the multiple oppositions approach may be more effective
and time-efficient for some children with phonological impairment than the intervention
SLTs are currently favouring: conventional minimal pair therapy (McLeod and Baker 2014;
Gierut 1989; Gierut 1990; Gierut and Neumann 1992; Hegarty et al. 2018; Topbaş and Ünal
2010; Sugden et al. 2018). Literature in this area is somewhat complex and unclear.
Therefore, this study aimed to provide a synthesis of the clinical effectiveness (i.e., outcome
measurement (e.g. percentage of consonants correct (PCC)) and time-efficiency (i.e.,
intensity) of these three intervention approaches to support SLTs’ clinical decision-making. A
thorough description of each intervention approach of interest, and the theories underlying
them is provided below.

4.2.2 Conventional minimal pairs
The purpose of the conventional minimal pairs approach (Weiner 1981) is to eliminate
homonymy and increase speech intelligibility. Conventional minimal pair therapy is based on
the theory of natural phonology (Stampe 1979) which dictates that phonological processes or
patterns are targeted in intervention, rather than individual sounds. This is due to the
underlying belief that children are born with an intrinsic set of phonological processes which
are often realised in an easier way in the early years (e.g. final consonant deletion), but
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become more adult-like as time progresses. Until Ingram (1976), children with phonological
impairment received articulation-based intervention (i.e., a sound by sound approach). It has
since been shown that providing this articulation-based intervention for children with
predominantly phonological impairment is not the most efficient treatment method (Dodd
and Bradford 2000; Klein 1996; Lousada et al. 2013).
The second theory underpinning conventional minimal pair therapy is the Pragmatic
Principle of Informativeness (Greenfield and Smith 1976). This principle dictates that the
listener (i.e., the SLT within intervention sessions) should provide support in repairing
breakdowns in communication (e.g. using requests for clarification). Providing these chances
to repair communication allows the child to create a contrast between two sounds and
eliminate homonymy in their speech.
Based on these theories, the developmental target selection criteria used by conventional
minimal pair therapy includes the following:
1. Phonemes impacted on by phonological processes affecting speech intelligibility;
2. Early developing phonemes;
3. Stimulable sounds that are included in the child's phonetic inventory;
4. Phonemes that the child has some productive phonological knowledge (PPK) of.
The conventional minimal pairs approach is suitable for any child with a loss of contrast
between sounds and it is one of the most popular approaches used to remediate phonological
impairment worldwide (Hegarty et al. 2018; Joffe and Pring 2008; Oliveira et al. 2015;
Sugden et al. 2018).

4.2.3 Multiple oppositions
Multiple oppositions therapy (Williams 2000) is primarily suited to children with
phonological impairment characterised by phoneme collapse. Like conventional minimal pair
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therapy, multiple oppositions attempts to eliminate homonymy in a child’s speech. However,
differences exist as multiple opposition therapy is based on two main principles. Firstly, it
addresses homonymy by using larger treatment sets (i.e., up to 4 target sounds) (Williams
2010). The use of a higher number of intervention targets, rather than contrasting the child’s
erred phoneme with one target phoneme (and hence one target process/pattern as in
conventional minimal pairs) is based on the premise that presenting the child with a variety of
diverse new phonemes addressing several phonological processes could assist them in
reshaping their phonological system more rapidly (Williams 2010).
The second principle underpinning the multiple oppositions approach is that target
selection is based on the child’s individual phoneme collapse and is centred on two individual
concepts:
1. Maximal classification: phonemes within the collapse are as maximally different
from each other as possible (i.e., in terms of place, manner and voicing) and;
2. Maximal distinction: target phonemes chosen within the phoneme collapse are as
maximally different from the erred substitute sound as possible (i.e., in terms of place,
manner and voicing).
Therefore, targets selected for intervention are based on the child’s phoneme collapse and
principles around maximal difference of stimuli. This may mean that intervention targets are
non-stimulable, marked and later-acquired in a language, but this is not a necessity. The
multiple oppositions approach has not been routinely used by SLTs in clinical practice
(Brumbaugh and Smit 2013; Hegarty et al. 2018; McLeod and Baker 2014), although more
recently it is gaining popularity in Australia (Sugden et al. 2018).

4.2.4 The complexity approaches
The complexity approaches are:
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1. Maximal oppositions (Gierut 1989) which pairs one phoneme that is known and used by
the child with one that is unknown in non-homonymous contrasts;
2. Empty set (Gierut 1991) which pairs two phonemes that are unknown to the child in nonhomonymous contrasts and;
3. Use of 2/3-element onset clusters (Gierut 1998; Gierut and Champion 2001) which targets
high level clusters where a 2- or 3-element consonant cluster is targeted in onset position
in a set of 16 phonologically-permissible non-words.
In line with Learnability theory, Gierut (2007) noted that providing more complex
input than what the child knows will facilitate greater learning of the phonological system.
Using more complex intervention targets can support the child’s more efficient learning of
other sounds, as they are getting more information about the linguistic structure of their
phonology. To summarise, based on the theories underpinning the complexity approaches
target selection includes the following:
1. Later-acquired phonemes;
2. Non-stimulable phonemes;
3. More marked phonemes;
4. Sounds with the least PPK and;
5. Follows the principles of maximal difference (as noted for multiple oppositions) with
the empty set and maximal oppositions approaches.
The complexity approaches typically use non-words in therapy and are better suited to
children over 4 years old who have a moderate-severe phonological impairment (Baker and
Williams 2010; Gierut and Champion 2001). SLTs throughout the world do not routinely use
the complexity approaches (Brumbaugh and Smit 2013; Joffe and Pring 2008; Hegarty et al.
2018; McLeod and Baker 2014; Pascoe et al. 2010; Sugden et al. 2018), however they have
been proven to be efficacious for children with phonological impairment (Barlow 2005;
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Gierut 1989; Gierut 1998; Gierut and Champion 2001). Some research has even suggested
that the complexity approaches may be more efficacious than a conventional minimal pairs
approach for some children with phonological impairment (Gierut 1990; Gierut 1991; Topbas
and Ünal 2010), although there is conflicting evidence (Dodd et al. 2008; Rvachew and
Nowak 2001).

4.2.5 Intervention intensity
When considering intervention provision, the amount of intervention provided (i.e.,
intervention intensity) must also be considered due to its crucial role in outcomes (Baker
2012a) and close link to the economic cost of SLT services (Schmitt et al. 2016). Indeed,
Baker (2012a) stated that an incorrect intensity could “do more harm than good” (p. 401).
Therefore, intervention intensity is an essential area for both research and clinical
consideration. However, there is limited empirical evidence regarding the optimal
intervention intensity to provide for children with phonological impairment (Warren et al.
2007; To et al. 2012) and wide variability of intensity provision within the clinical context
(Hegarty et al. 2018; Sugden et al. 2018).
Kaipa and Peterson (2016) completed a systematic review (n=7) of treatment intensity
in SSD in children and adults. The authors found that over half of the included studies did not
comment on all variables within the Warren et al. (2007) formula. Sugden et al. (2018)
echoed this finding, with only 1% of studies in their systematic review providing enough
information to replicate the intervention intensity provided following the Warren et al. (2007)
formula. This reveals an issue with the reporting of intervention intensity in research studies.
The lack of detail provided in the literature can inhibit the replication and translation of
research to practice. As optimal intervention intensity is specific to each individual
intervention approach (Kaipa and Peterson 2016), there is a need to consolidate knowledge

90

on which intensities have been proven effective and time-efficient in the literature. This was
the focus of this systematic review. Outlining the intensities provided for the three
intervention approaches of interest within the existing literature could help to inform SLTs’
clinical decision-making and ensure that their clinical management of these children is
evidence-based. For consistency, the Warren et al. (2007) intensity formula will be used
(outlined in thesis section 2.2.4).

Aims and objectives
The aim of this systematic review was to examine the evidence base of three key
phonological intervention approaches, considering the intervention intensity provided. The
objectives were:
1. To explore the evidence base for the conventional minimal pair, multiple oppositions
and complexity approaches in the management of children phonological impairment.
2. To investigate the intervention intensity provided in the literature for each of the three
intervention approaches of interest.
3. To explore the methodological quality of the evidence base for the three intervention
approaches of interest.

Methods
This systematic review was written in line with the PRISMA-P guidelines (Moher et al.
2015). The protocol for this study is available on PROSPERO (CRD42016049947).

4.4.1 Eligibility criteria
The eligibility criteria specified that included studies must:
1. Sample children (0-18 years) with phonological impairment and no other comorbidities.
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2. Include at least one of the following intervention approaches: conventional minimal
pairs, multiple oppositions, complexity approaches: empty set, maximal oppositions
or use of 2/3-element clusters.
3. Be written no earlier than 1979.

4.4.2 Study designs
There is a hierarchy of evidence in which systematic reviews, meta-analyses and randomised
controlled trials (RCTs) are at the highest levels, and controlled case studies, case study
descriptions and expert opinions are considered less robust (ASHA 2004b). However, RCTs
are known to be problematic for reporting interventions to a replicable standard (Ludemann
et al. 2017) and there have been a limited number of systematic reviews and RCTs which
focus on phonological impairment. Case study designs which have an aspect of control (i.e.,
single case experimental designs (SCEDs)) are common in the literature on phonological
impairment (Baker and McLeod 2011a; Gierut 1998). SCED findings are readily applicable
to clinical practice, often more so than RCTs as they can be tailored more easily to a specific
population (e.g. children with severe phonological impairment) (Tate et al. 2008). SCEDs
therefore have value in providing empirical evidence in support of interventions (Tate et al.
2008). Case study descriptions, which are considered lower quality than SCEDs, often take
place in clinical settings, so are clinically relevant by nature. While case study descriptions
illustrate the heterogeneity of children with phonological impairment (Gierut 1998) they have
limited generalisability and do not routinely use controls, so their results cannot be directly
attributed to the intervention provided (Logan et al. 2008).
Due to the limited number of studies using higher level research designs in the field of
phonological impairment, and to gain a holistic overview of all research conducted in this
area, this systematic review has assumed a realist perspective. Therefore, appropriate studies
of all designs were considered for inclusion. This realist standpoint allowed for the rich
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consideration of the development of evidence in this area to fully support and inform SLTs’
thinking, as well as future research development, while acknowledging the limitations of the
research methods used.

4.4.3 Methodological quality evaluation
Not all studies of the same design are of the same quality, therefore methodological quality
assessment is important. As there is no optimal critical appraisal tool for any research design
and no tool specific for the use of allied health professions (AHPs) (Katrak et al. 2004), this
study employed three design-specific critical appraisal tools, one for each of the study designs
included. The reporting of RCTs is not clear cut and there are often problems with poor
methodologies and incomplete/inaccurate reporting (Moher et al. 2015; Ludemann et al. 2017).
Therefore, the PEDro-P scale (Perdices et al. 2009) was used within this study. Murray et al.
(2013) found that the PEDro-P scale was a reliable tool for measuring the methodological
quality of the literature. It is used on the Speech Pathology Database for Best Interventions and
Treatment Efficacy (i.e., speechBITE) website (http://speechbite.com/). SpeechBITE was
established to support SLTs’ access to the literature, with information on the methodological
quality of papers provided. Murray et al. (2013) reported that SLTs can be confident that the
PEDro-P scores provided on speechBITE are reliable. Therefore, the PEDro-P rating scores for
the RCTs included within this systematic review have been taken directly from speechBITE.
The PhD researcher re-scored the three RCT papers within this study using the PEDro-P scale
to ensure reliability. All scores matched those on the speechBITE website.
Various types of SCEDs exist: alternating/simultaneous designs (i.e., iterative
manipulation of the independent variable across different phases to show changes in the
dependent variable); changing criterion designs (i.e., active manipulation of the independent
variable to show gradual change in the dependent variable over the course of a phase); multiple-
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baseline designs (i.e., a number of repeated, miniature AB experiments or variations thereof);
reversal designs (i.e., introduction and withdrawal (ABAB)) and; mixed designs (i.e., a
combination of more than one SCED). It is important to note that in SCEDs the participant acts
as their own control (Smith 2012). SCEDs attempt to control dependent and independent
variables so that if there is a change between baseline and intervention scores, it is argued to
be caused by the intervention provided to the participant. To assess the methodological quality
of SCEDs, the SCED scale (Tate et al. 2008) was used within this study. The SCED scale
includes all elements of SCED studies which are necessary for a study to be valid and was
designed to be sensitive enough to discriminate between the quality of SCED studies meeting
the needs of this systematic review (Tate et al. 2008). Lastly, for case study descriptions, the
Centre for Evidence-based Management (CEBMa) critical appraisal of a case study checklist
(CEBMa 2014) was used. This provides a systematic and suitable method of evaluation for
case study description studies and allows comparison between studies of the same design.
In terms of intervention fidelity (i.e., delivering an intervention approach to the gold
standard by following the intervention protocol (Kaderavek and Justice (2010)), the
intervention protocols reported within studies were compared to evidence-based intervention
protocols (i.e., from McLeod and Baker 2017; Baker 2010; Baker and Williams 2010; Williams
2010). Any differences between the intervention protocol and the protocol used within a study
(e.g. target selection, use of real/non-words etc.) were commented upon within the results
section (section 4.5).

4.4.4 Search strategy
To locate studies for inclusion, a systematic search of six online databases and handsearching of references was conducted. The full search protocol is presented in Appendix
10.9. Although this review focused on phonological rather than articulation impairment, the
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term ‘artic*’ was included in the search due to the differing use of terminology in studies
considering phonological intervention. This is in line with similar research conducted in this
area (Baker and McLeod 2011a). Year of publication was restricted to include only studies
published between 1979 and January 2016, when the search was conducted. The year 1979
was chosen as a start date for this search because this was when motor and phonological
difficulties were initially differentiated (Elbert and McReynolds 1979). Alerts from each
database searched were set-up so that any new literature following the initial search date
could also be considered for inclusion.

4.4.5 Data collection
Database searches yielded 24,207 results and 5 additional papers were found through handsearching and the database alerts (see Figure 4.1). Following checks for duplicate papers,
this was reduced to 743 papers. The primary reviewer then reviewed each paper by title and
abstract for relevance. This resulted in 49 papers for the research team to review. To maintain
consistency across both reviewers, a specially devised checklist was used. The papers were
assessed for relevance first by abstract (n=49) then full paper (n=42). The primary reviewer
read all potentially relevant abstracts/full papers, while the remaining two reviewers each
read half of the abstracts/full papers. Therefore, each paper was considered by two reviewers.
In a face-to-face meeting, the reviewers stated their decision on whether a paper should be
included or excluded. Both reviewers had to agree for a decision to be final. If there was a
discrepancy, a third investigator read the abstract/article and completed the checklist. The
final decision was then made through majority vote.
Of the 42 full papers assessed for inclusion, 23 papers were excluded (see Appendix
10.10). One paper was excluded as it did not include the correct population (i.e., phonological
impairment), 10 papers were excluded as they did not focus on any of the three approaches of
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interest, and 5 papers were excluded due to an unclear study design. Often, rejected studies
did not meet more than one of the inclusion criteria: 2 studies were excluded because they
had both the incorrect population and did not include any of the approaches of interest, and 5
studies did not include the specified intervention approaches of interest and had an unclear
study design. The remaining 19 papers met the inclusion criteria of this review.

4.4.6 Data extraction
The following data were extracted from each study: authors, year of publication, number of
participants, age and diagnosis of participants, intervention approach(es) provided and
intervention intensity provided (see Table 4.1). The methodological quality of each paper was
then assessed using the appropriate methodological quality checklist (i.e., PEDro-P, SCED,
CEBMa) based on the study’s design (see Table 4.2).

4.4.7 Data analysis
Data analysis focused on the study’s three main objectives:
1. The evidence base of the three intervention approaches. This was defined by the
intervention outcomes measured in each study;
2. The intervention intensity provided. This was defined in line with the Warren et al.
(2007) formula.
3. The methodological quality of the study. This was defined by the score on the appropriate
methodological quality checklist (i.e., PEDro-P, SCED or CEBMa).
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Records identified through other
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Studies included in
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(n=19)

Figure 4.1 - Prisma-P flowchart
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Full-text articles excluded
with reasons
(n=23)

Table 4.1 - An overview of the intervention and intensity provision of papers included in this systematic review (n=19)
Participants
Study

n

Age (yrs)

Intensity
Dose form

Dose

Session
length
(mins)

Dose
frequency

Total intervention
duration

(per week)

(sessions)

Cumulative
intervention
intensity

2

12 (Cody)

2400 (Cody)

32 (James)

6200 (James)

Conventional minimal pairs
Baker and
McLeod
(2004)

2

Ray (2002)

1

Saben and
Ingham (1991)

4;04, 4;09

Computer-based
activity

~100

45

5;0

Auditory and
visual methods

-

45-60

3

40

-

2

4:04,3;09

Picture cards

-

-

-

32 - 67

-

Tyler et al.
1987

4

3;01 - 5;01

Picture cards

30-50

60

2

12-16

720 - 1600

Weiner (1981)

2

4:10, 4:04

Picture stimuli;
games

100

30

3

6-8

1800 – 2400

2-3

19

3800 - 5700

The complexity approaches
Barlow (2005)

1

3;09

Picture pairs;
drill activities;
sorting/matching
tasks

100+

45-60

98

Gierut (1989)

1

4;07

Picture pairs;
drill activities;
sorting/matching
tasks

-

30

2

23

-

Gierut and
Champion
(2001)

8

3;04-6;03

Picture pairs

-

60

3

16 - 19

-

Gierut (1998)

6

(average: 19)
3;02 – 7;03

Storytelling
paradigm, line
drawings

100

60

3

16 (ave)

4800

Minimal versus maximal oppositions
Dodd et al.
(2008)

19

Gierut and
Neumann
(1992)

1

Gierut (1990)

3

Gierut (1991)

3

Rvachew and
Nowak (2001)

48

Picture pairs

-

30

1

12

-

Picture pairs

-

60

3

13

-

Picture pairs

-

60

3

22

-

4;02, 5;0.
5;04

Picture pairs

-

60

3

19 (maximum)

-

Pre-school

Picture cards,
game and drill
activities

-

30 - 40

1

12 – 14

-

4;08

99

Topbas and
Ünal (2010)

2

6;0

Picture pairs of
objects, games,
puppets

-

60: therapy
(90 mins
total)

3

10

-

3/1

8 / 24

1944

Multiple oppositions
Allen (2013)

54

3 -5;05

SLT-directed
(Focused
practice, play,
wrap-up, after
session duties)

Lee (2018)

2

4;1, 6;0

Picture materials

81
(minimum)

30

Control:
79
(minimum)
-

Control: 632

30

2

24 - 32

-

2

26-105

1040-4200
(CMP)

Multiple versus minimal oppositions (MO)
Williams
(2000)

Williams
(2005)

10

4-5;06

Picture cards

20 (CMP)

30

20 - 50
(MO)
1

6;05

-

80 - 100

100

1040-10500
(MO)
30

-

42

-

Results
Nineteen studies were included in this systematic review. These studies focused on
conventional minimal pairs (n=5); multiple oppositions (n=2) and; the complexity approaches
(n=4). Studies that compared conventional minimal pairs and the complexity approaches
(n=6) and conventional minimal pairs and multiple oppositions approaches (n=2) were also
included (see Table 4.1). To gain a holistic overview of the existing literature in this area, this
review included a variety of study designs: RCTs (n=3), SCEDs (n=12) and case study
descriptions (n=4). The results of this systematic review will now be presented.

4.5.1 The evidence base for the three intervention approaches of interest
4.5.1.1 Conventional minimal pairs (n=5)
Weiner (1981) conducted a SCED study (n=2) focusing on the conventional minimal pairs
approach. For both subjects, improvement in performance was noted between baseline and
the final intervention sessions as well as through generalisation probes. Ray (2002) conducted
a case study description with a multilingual child. Improvement was noted in the percentage
occurrence of all treated phonological processes pre- and post-intervention. Improvement in
PCC and speech intelligibility were observed in all three of the child’s languages. However,
no control mechanisms were used to determine if the study outcome was directly attributable
to the intervention provided.
Baker and McLeod (2004) outlined two case study descriptions of children with
moderate-severe phonological impairment (Cody and James). Both children received
conventional minimal pair therapy on /s/ consonant clusters (/sp, st, sn/) and achieved 100%
correct production without modelling or feedback. Cody successfully generalised therapy to
both trained and untrained /s/ clusters in conversational speech (70% correct production). As
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generalisation of /s/ clusters was not observed for James his intervention approach was
modified (i.e., to target initial /s/ cluster reduction and velar fronting, using drill activities to
increase production opportunities etc.). After 32 sessions, James successfully generalised /s/
clusters into his conversational speech, although there was no change in his production of
velars. Measurement of an untreated control process (velar fronting) revealed that
conventional minimal pair therapy was responsible for the changes in Cody’s speech. As
James had direct input to his control process (i.e., velars) the changes observed cannot be
directly attributed to the intervention he received.
Tyler et al. (1987) completed a SCED study (n=4) in which two children (Subjects A
and B) received the perception/production conventional minimal pair procedure and two
children received a modified cycles approach (Subjects C and D). Subject A’s targeted
processes improved to 0% occurrence post-intervention. Probes found that the percentage
accuracy of untrained sounds increased from 6% pre-intervention to 94% post-intervention.
Subject B initially received conventional minimal pairs to remediate word-initial stopping of
fricatives (97% frequency pre-intervention to 0% frequency post-intervention). Velar fronting
was targeted next (92% frequency pre-intervention). Velars were observed to be 80%
accurate in conversational speech post-intervention, but no formal probes were administered.
Untreated sounds (/z, v, ʃ, θ, ð/) had improved accuracy at the end of treatment, with /z/ and
/v/ becoming 90% accurate at conversational level. While both subjects’ control processes
were treated, changes in these processes did not occur until treatment was provided indicating
that conventional minimal pair therapy caused the observed changes. This study also found
that the cycles approach was effective for Subjects C and D, also achieving generalisation to
untrained sounds.
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Saben and Ingham (1991) reported the results of a longitudinal descriptive study with
two children classified with phonological disorders. An amended conventional minimal pairs
approach was used in which both children received additional aspects of motor-based
intervention. Neither child showed improvement in their treated phonological process.
Therefore, the conventional minimal pairs approach modified to include motor tasks was not
effective for these children. However, the authors stated that both children may have had
developmental verbal dyspraxia, which is a motor SSD, so conventional minimal pair therapy
may not have been the most suitable approach for these children. This will be further
discussed in section 4.6.1.1.

4.5.1.2 The complexity approaches (n=3)
Gierut (1989) completed a SCED study in which one child (J) received maximal oppositions
therapy. Improvements were noted in the both treated and untreated sounds. No changes to
the control phoneme or previously known phonemes were found, suggesting that maximal
oppositions intervention was directly responsible for the changes reported. In terms of the 2element clusters approach, an SCED study (n=6) by Gierut (1998) highlighted that children
who received intervention using 2-element clusters as targets achieved better expansion of
their phonological systems than those who received intervention on singleton sounds only.
Moreover, children who received treatment on 2-element clusters generalised to both treated
and untreated sounds (i.e., singletons and clusters). Children receiving treatment on singleton
sounds only did not achieve generalisation to the same extent. For a Spanish-speaking child,
Barlow (2005) replicated these findings in a single case study, reporting that the child
improved accuracy of the treated singleton sounds within the cluster, as well as to untreated
clusters.
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Gierut and Champion (2001) conducted a SCED study (n=8, 3;04-6;03 years) using
the 3-element clusters approach. Percentage of production accuracy of treated 3-element
clusters in the spontaneous phase of intervention reached between 83% and 92% for all
children. However, there was a return to baseline (0% production accuracy) post-intervention.
Post-intervention, implicational changes were evident with an average of 3→6 singleton
sounds added to each child’s repertoire with an average production accuracy of 30%
(6%→94%). There was also evidence of generalisation to 2-element clusters for two children
and adjuncts for three other children.

4.5.1.3 Minimal vs. maximal oppositions (n=6)
Topbaş and Ünal (2010) conducted a SCED study with Turkish twins. Both children received
conventional minimal pair (CMP) and maximal oppositions intervention (using real words in
treatment). Both children showed greater improvement with the maximal oppositions
condition in terms of the differences between of pre- and post-therapy percentage accuracy
achieved; highest percentage accuracy achieved at the end of intervention and; the percentage
of relative improvement throughout intervention. A generalisation probe showed that both
children achieved higher percentage accuracy with the maximal oppositions intervention
(Subject: CMP: 15%, maximal oppositions: 55%; Subject 2: CMP: 35%, maximal
oppositions: 75%). Due to these findings, the maximal oppositions approach alone was
continued for both children. When receiving only maximal oppositions intervention Subject
1’s treated sounds were maintained at 95% accuracy and Subject 2’s treated sounds were
maintained at 100% accuracy.
Rvachew and Nowak (2001) conducted a RCT with 48 pre-school children with
moderate-severe phonological delay. Children received a minimal contrast approach, with the
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targets adhering to either a maximal or minimal target selection criteria. Treatment outcomes
were better for the minimal oppositions intervention group and there was no evidence of
greater system-wide change in phonological ability in the maximal oppositions group.
Children receiving minimal oppositions showed spontaneous knowledge of more complex
sounds, which was not evident for the maximal oppositions group. There was no significant
difference in parent satisfaction between the two intervention groups.
Dodd et al. (2008) conducted an independent group design (n=19) with children with
moderate-severe phonological delay/disorder. One group of children received a minimal pairs
approach (n=9) and the remaining children received a non-minimal pairs approach (n=10).
Due to differences in intervention protocol which will be further discussed in section 4.6.1.4
(i.e., real words were used, target selection etc.) the interventions were termed minimal (i.e.,
conventional minimal pairs) and non-minimal (i.e., maximal oppositions) pairs. Results
indicated that the interventions provided for both groups of children were effective. Measures
of PCC, percentage of vowels correct (PVC) and percentage of phonemes correct (PPC)
found no significant difference between the minimal and non-minimal intervention groups.
There was also no significant difference between groups on the number of error patterns
suppressed during intervention, the number of contrasts targeted in each group or the number
of single sounds or consonant clusters added to their repertoires. In terms of generalisation to
untreated sounds, the minimal intervention group had a mean increase of 4 consonants and 7
clusters, and the non-minimal group had a mean increase of 4 consonants and 6 clusters,
although no significant difference was found between these scores. Post-intervention,
children continued to improve with no significant difference between the maintenance levels
of the two groups.
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Gierut (1990) conducted a SCED study (n=3) comparing minimal and maximal
oppositions. Non-words were used for both interventions therefore the conventional minimal
pair protocol was not followed precisely. This was termed ‘minimal pairs’ within this study.
For Subjects 1 and 2, treatment accuracy measured in the final intervention session was
greater following maximal rather than minimal oppositions therapy. For Subject 3 the highest
and final probe results were the same for both treatment conditions. Post-intervention Subject
1 added two new treated sounds /ʃ, dʒ/ to his inventory, Subject 2 added three /f, v, ɡ/ and
Subject 3 added one sound /dʒ/. Subject 1 also added an untreated sound to his inventory /l/.
Overall, maximal oppositions enabled the production of treated and untreated sounds to a
higher degree than minimal oppositions intervention.
Gierut (1991) conducted a SCED study (n=2) comparing the minimal pair and empty
set approaches. Although both interventions were successful, final and peak probe accuracy
was highest for the empty set approach (43%→86% peak) compared to conventional minimal
pairs (25%→50% peak). Following empty set intervention, both children added untreated
sounds to their inventory, whereas following conventional minimal pair intervention only one
child added untreated sounds to their inventory. Gierut and Neumann (1992) replicated
Gierut’s (1990, 1991) previous studies with one subject. The child was given conventional
minimal pair and empty set intervention. Greatest probe accuracy was observed with empty
set intervention. One untreated sound was added to the child’s phonetic inventory with the
empty set approach and no sounds were added following conventional minimal pair therapy.
Mean treatment data highlighted that targets trained in empty set intervention were more
accurate than those trained with conventional minimal pair therapy.
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4.5.1.4 Multiple oppositions (n=2)
Allen (2013) completed an RCT including 54 children (3→5;05 years) with SSD. Multiple
oppositions intervention was used and dose frequency and total intervention duration was
manipulated. This study found that after 24 sessions, the children who had intervention three
times weekly (high intensity) significantly out-performed those who received the same
approach once weekly (low intensity) despite the cumulative intervention intensity of the two
conditions remaining constant (i.e., 1944). Both groups of children continued to improve their
phonological skills in the 6-week follow-up period, with no significant difference between
the improvements of the two groups (i.e., high and low intensity groups). The progress made
by the active control condition, a reading group (once weekly sessions for 8 weeks,
cumulative intervention intensity: 632) was similar to that of the less intensive multiple
oppositions condition for improving phonological development.
In an SCED study Lee (2018) found that delivering multiple oppositions therapy to 2
children with severe phonological disorders via telepractice led to improved speech
production accuracy and intelligibility. Lee (2018) reported that these changes were
maintained 2-months post-intervention, with generalisation to untreated sounds including
consonant clusters for child B.
4.5.1.5 Multiple oppositions and conventional minimal pairs (n=2)
Williams (2000) completed a longitudinal case study (n=10). All participants received
multiple oppositions intervention and 8 children received a combination of approaches (i.e.,
conventional minimal pair therapy and naturalistic speech intelligibility training). The
number of correct underlying representations for each child increased from pre to postintervention. Results showed that children with a greater severity of phonological impairment
required a more diverse range of intervention approaches and a longer intervention block than
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those with less severe difficulties. As no controls were used, it is difficult to fully attribute the
changes observed to the intervention provided.
Williams (2005) compared the multiple oppositions and conventional minimal pair
approaches in an SCED study with one child (6;05 years). When receiving multiple
oppositions intervention, the child met her treatment criterion to acquire 3/4 therapy targets
(/f, θ, ɡl/) and made some progress with the final target (/fɹ/). When receiving conventional
minimal pair therapy none of the 3 treatment targets met the criteria to terminate intervention.
Multiple oppositions intervention reduced the child’s phoneme collapse from 1:8 preintervention (i.e., using 8 sounds in the place of 1 sound) to 1:4 post-intervention. Following
conventional minimal pairs there was no change in the child’s phoneme collapses.

4.5.2 Intervention intensity
The intervention intensity reported within each study will now be presented in line with the
Warren et al. (2007) formula (see Table 4.1).

4.5.2.1 Dose form
For conventional minimal pair therapy, intervention was typically provided using picture
cards for word pairs, although one study did present conventional minimal pairs via a
computer-based activity (Baker and McLeod 2004). Multiple oppositions therapy was
provided in SLT-directed activities (Allen 2013) and using picture cards (Williams 2000) or
via telepractice (Lee 2018). All studies using the complexity approaches alone used non-word
targets introduced in a storytelling paradigm. When comparing the conventional minimal
pairs and complexity approaches, picture cards for non-word pairs were used in three studies
(Gierut and Neumann 1992; Gierut 1990; Gierut 1991) and real words were used in the
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remaining three studies (Dodd et al. 2008; Rvachew and Nowak 2001; Topbaş and Ünal
2010).

4.5.2.2 Dose
Information on dose (i.e., number of targets elicited per session) was omitted from over half
of included studies (57.9%). Where it was identified (n=8), a dose of approximately 100 was
often recommended (see Table 4.1). However, there was variation around this (Allen 2013;
Tyler et al. 1987; Williams 2005). Notably, Williams (2000) provided a lower dose (~20-50
per treatment set) for the multiple oppositions approach than was used in other multiple
oppositions studies (Allen 2013; Williams 2005). It is important to note that the number of
targets for an approach will influence the dose per target (e.g. for multiple oppositions 4
targets means that each target will receive a lower dose than for example, conventional
minimal pairs which only has one target).

4.5.2.3 Session length
Information on session length was provided by 94.7% of studies (n=18). This was typically
set at 30-60 minutes for the conventional minimal pairs and complexity approaches with a
session length of 30 minutes typically used for the multiple oppositions approach (see Table
4.1). It is important to note the impact session length and dose together have on dose rate
(i.e., dose ÷ session length). For conventional minimal pair therapy, from the figures reported
within their study (see Table 4.1) Baker and McLeod (2004) reported a dose rate of 2.2 (i.e.,
around 100 targets elicited in 45-minute session). For the multiple oppositions approach,
Allen (2013) recorded a minimum dose rate of 2.7 (i.e., a minimum of 81 targets elicited in a
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30-minute session). For the complexity approach, Barlow (2005) provided a dose rate of 1.62.2 (i.e., over 100 targets elicited in 45-60-minute sessions).

4.5.2.4 Dose frequency
Dose frequency (i.e., how often intervention was provided within a week) was reported by
the majority (89.5%, n=17) of studies (see Table 4.1). For conventional minimal pairs and the
complexity approaches, the most commonly reported dose frequency was 2 or 3 sessions per
week. In studies which compared the conventional minimal pairs and complexity approaches,
a dose frequency of 1 or 3 sessions per week was provided, with the provision of 3 weekly
sessions appearing to be more prominent. For the multiple oppositions approach, Allen
(2013) reported that a higher dose frequency (3 sessions per week) was more effective than a
lower frequency (1 session per week), whereas Williams (2000) implemented 2 sessions per
week with this approach.

4.5.2.5 Total intervention duration
To maintain consistency of analysis within this review the total intervention duration was
defined as the total number of intervention sessions provided. All papers (n=19) provided this
information. Although some papers did not directly state this in the text (Gierut and Neumann
1992; Topbaş and Ünal 2010), the information was deducible from tables or graphs. The total
intervention durations reported varied both between and within intervention approaches (see
Table 4.1). Within the complexity approach literature, the protocol states that children should
receive the imitation stage of intervention for no more than 7 sessions, and the spontaneous
phase of intervention for no more than 12 sessions. This recommendation gives a suggested
total intervention duration of 19 sessions for this approach.
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4.5.2.6 Cumulative intervention intensity
Only 36.8% of included studies (n=7) provided enough information for the cumulative
intervention intensity (i.e., dose x dose frequency x total intervention duration) to be
calculated (see Table 4.1). The cumulative intervention intensity for the conventional
minimal pairs approach varied (even within studies): 720→1600 (Tyler et al. 1987); 2400→
6200 (Baker and McLeod 2004); 1800 → 2400 (Weiner 1981) and 1040→4200 (Williams
2000). For the multiple oppositions approach, Allen (2013) reported a cumulative
intervention intensity of 1944, whereas Williams (2000) documented a higher average
cumulative intervention intensity of 1040→10500 for this approach (possibly because this
was a longitudinal study). The cumulative intervention intensity for the complexity approach
was 4800 based on information provided by Gierut (1998) or 3800→5700 based on figures
presented by Barlow (2005).

4.5.3 Methodological quality
4.5.3.1 Conventional minimal pairs
The highest quality case study descriptions were by Ray (2002) and Saben and Ingham (both
scored 9/10 on the CEBMa scale), and the highest quality SCED study was by Weiner (1981)
(8/11 on the SCED scale) (see Table 4.2).

4.5.3.2 Multiple oppositions
Allen’s (2013) RCT study scored 5/10 on the PEDro-P scale. Of the studies within this
review, Lee (2018) scored the highest SCED rating (9/11) and Williams (2000) scored the
highest rating on the CEBMa scale (9/10). These findings highlight the development of a
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high-quality evidence base for the multiple oppositions approach at SCED and case study
levels.

4.5.3.3 Complexity approaches
All studies (n=4) were SCEDs. Of the studies within this review, Gierut and Champion
(2001) scored the highest quality rating on the SCED scale (9/11) with Gierut (1989; 1998)
scoring 8/11.

4.5.3.4 Comparison of approaches
In studies comparing conventional minimal pairs and the complexity approaches (n=6), the
two RCTs (Dodd et al. 2008; Rvachew and Nowak 2001) both scored 6/10 on the PEDro-P
scale. This was the highest quality score for RCTs within this systematic review. It is worth
noting that these papers either did not find a difference between minimal and non-minimal
pair therapy (Dodd et al. 2008) or found that minimal opposition therapy was more
efficacious than maximal oppositions therapy (Rvachew and Nowak 2001).
Of the remaining comparative studies, three out of four scored the highest quality
rating recorded within this systematic review for SCEDs (i.e., 9/11): Gierut (1990; 1991) and
Topbaş and Ünal (2010). This illustrates that high-quality evidence testing the efficacy of the
complexiy approaches is acrueing at a SCED level.
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Table 4.2 - Methodological quality ratings of studies in this systematic review (n=19)
Study

Case study
description

SCED (Tate
et al. 2008)

PEDro-P
(Perdices et
al. 2009)

CEBMa (2014)
Conventional minimal pairs
Baker and McLeod (2004)

8/10

-

-

Ray (2002)

9/10

-

-

Saben and Ingham (1991)

9/10

-

-

Tyler et al. (1987)

-

7/11

-

Weiner (1981)

-

8/11

-

Allen (2013)

-

-

5/10

Lee (2018)

-

9/11

-

Williams (2000)

9/10

-

-

Williams (2005)

-

7/11

-

Barlow (2005)

-

7/11

-

Gierut (1989)

-

8/11

-

Multiple Oppositions

Minimal vs multiple oppositions

Complexity approaches

Gierut (1998)

8/11

Gierut and Champion (2001)

-

9/11

-

Dodd et al. (2008)

-

-

6/10

Gierut and Neumann (1992)

-

7/11

-

Gierut (1990)

-

9/11

-

Gierut (1991)

-

9/11

-

Rvachew and Nowak (2001)

-

-

6/10

Topbaş and Ünal (2010)

-

9/11

-

Minimal vs maximal oppositions
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Discussion

4.6.1 The evidence-base for the three intervention approaches of interest
Most studies within this systematic review were case study descriptions or SCEDs (n=16,
84.2%). These studies varied in methodological quality (SCED: 7→9/11; CEBMa: 8→9/10),
highlighting that all studies of the same design are not necessarily of the same quality. Again,
with the included RCTs (n=3) the methodological design was not always robust (PEDro-P:
5→6/10). However, the inclusion of all study methodologies within this systematic review
allowed for an overview of the existing evidence for each approach to be considered,
although there are known issues with some designs (i.e., level of control, generalisability).
So, while there was some encouraging evidence found within this review, more high-quality
research is necessary. In particular, research robustly comparing intervention approaches will
be of benefit to SLTs’ evidence-based clinical management of children with phonological
impairment.

4.6.1.1 Conventional minimal pairs (n=5)
Weiner (1981), Baker and McLeod (2004), Tyler et al. (1987) and Ray (2002) all found that
for children with a phonological impairment conventional minimal pair therapy was effective
based on evidence gathered from single case studies and SCEDs. Saben and Ingham (1991)
did not share this finding. In their paper, Saben and Ingham (1991) indicated that the primary
reason conventional minimal pair therapy was not effective in their study may have been
because both children presented with behaviours consistent with developmental verbal
dyspraxia. This illustrates an important finding: the nature of the child’s predominant SSD
should be identified through thorough assessment and analysis and then an evidence-based
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decision should be made about the most effective and time-efficient intervention approach for
that difficulty (Child Speech Disorder Research Network 2015; McLeod and Baker 2017).
Moreover, this highlights the importance of monitoring and reflecting on a child’s progress in
intervention via the use of probe tests. The children in the Saben and Ingham (1991) study
may have been better suited to the Nuffield Dyspraxia Programme (Williams and Stephens
2004) or ReST therapy (Murray et al. 2012) which have been proven effective for children
with developmental verbal dyspraxia (Murray et al. 2015), rather than conventional minimal
pair therapy which is more suited to the reorganisation of a child’s phonological system
(Dodd and Bradford 2000).

4.6.1.2 Multiple oppositions (n=4)
Lee (2018) confirmed the efficacy of the multiple oppositions approach for children with
phonological impairment via telepractice using a SCED. Even though Lee (2018) did not
strictly adhere to the multiple oppositions target selection criteria, the results were still
positive. Lee’s (2018) study was highly rated in terms of SCED methodological quality (see
Table 4.2), highlighting that these results are promising. Allen’s (2013) RCT indicated that
intensive multiple oppositions intervention is more efficacious than less intensive multiple
oppositions despite the cumulative intervention intensity of the two conditions remaining
constant (i.e., 1944). This study also found that the less intensive multiple oppositions
provision had similar results to the active control condition (i.e., a reading group). This
highlights the importance of considering dose frequency provision in clinical decisionmaking for the multiple oppositions approach. However, the Allen (2013) study was the
lowest quality RCT included within this systematic review (i.e., 5/10 on the PEDRO-P scale),
therefore further high-quality studies are necessary to confirm these findings.
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Williams (2000; 2005) provided evidence that the multiple oppositions approach was
more effective at remediating phoneme collapse than conventional minimal pair therapy.
Again, with Williams (2000) being one of the most robust case study descriptions included
within this systematic review (9/10 on CEBMa scale), this evidence is encouraging and a
positive start to building research in this area. Over time, multiple oppositions therapy has
gathered clinical interest. In Australia, McLeod and Baker (2014) reported that it was
always/sometimes used by 31.5% of SLTs (n=55). However, more recently, Sugden et al.
(2018) noted that this approach was usually used by 49.3% (n=133) of Australian SLTs,
indicating some shift in awareness and practice. Further robust research (e.g. well designed
RCTs) to confirm the effectiveness of the multiple oppositions approach is needed, as well as
to increase SLTs’ awareness of the approach, and its applicability to their clinical caseload.

4.6.1.3 The complexity approaches (n=4)
Gierut (1989) found that the maximal oppositions approach was effective at remediating
phonological difficulties, with some generalisation to untreated contexts. Due to the use of
control processes the therapy outcome could be attributed to maximal oppositions therapy,
providing preliminary positive evidence for this approach. In addition, using SCEDs Gierut
(1991) and Gierut and Neumann (1992) found that the empty set approach was more effective
at remediating phonological delay or disorder and ensuring generalisation to untreated sounds
than conventional minimal pair therapy. This again provides preliminary evidence supporting
the effectiveness of the empty set approach for the remediation of phonological impairment
and could support SLTs’ decision-making between the empty set and conventional minimal
pair approaches.
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In terms of the 2-element clusters approach, using SCEDs Gierut (1998) and Barlow
(2005) found that children who received intervention using 2-element clusters as targets
achieved better expansion of their speech sound systems than those who received intervention
on singleton sounds only. In terms of the 3-element clusters approach, Gierut and
Champion’s (2001) SCED study found that following intervention all children returned to
baseline performance (0% accuracy) for treated sounds. It is important to note that the
authors indicated there was no expectation that 3-element clusters would generalise beyond
the therapy context (Gierut and Champion 2001). Instead, the authors argued that SLTs
should expect implicational changes resulting from the therapy completed on these 3-element
clusters. Consequently, Gierut and Champion (2001) found no evidence of generalisation to
untreated 3-element clusters and did find generalisation to less complex sounds for some
children (i.e., 2-element clusters (n=2 children) and adjuncts (n=3 children)).
While the theoretical thinking behind the complexity approach has been shown to be
promising in the preliminary research carried out into maximal oppositions, empty set and 2element clusters approaches (noted above), the 3-element clusters approach is particularly
difficult for children and is only appropriate for some depending on pre-intervention
singleton inventories (Baker and Williams 2010; Gierut and Champion 2001). The fact that
SLTs would have to use an approach in which the generalisation of the target is not expected,
may prove too challenging a concept for many to accept readily before more rigorous
research has been conducted. Overall, studies considering the empty set, maximal oppositions
and 2-element clusters approaches produced positive results. Further high-quality research to
provide strength to these results is necessary, with greater consideration of the use of 3element consonant clusters.
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4.6.1.4 Minimal versus maximal approaches (n=6)
Topbaş and Ünal (2010), Gierut (1991), Gierut (1990) and Gierut and Neumann (1992)
(SCEDs) all concluded that the complexity approaches (maximal oppositions, empty set)
were more effective than a minimal oppositions approach. However, Rvachew and Nowak’s
(2001) RCT found that in pre-school children, the minimal oppositions approach was more
effective and Dodd et al. (2008) concluded that there was no significant difference between
their minimal and non-minimal approaches. In Rvachew and Nowak’s (2001) study, the
complexity approach protocol was not adhered to fully differing in intervention intensity and
target selection criteria. Both treatment groups had targets which differed in manner and/or
place of articulation and real words were used in both intervention groups. Additionally, the
baseline performances of the children were uneven between the two groups. Rvachew and
Nowak (2001) concluded that more complex target selection criteria may be better suited to
children older than those within their study (i.e., those above pre-school age). SLTs should
consider this finding in their clinical decision-making.
Again, the target selection employed for the complexity approach in the Dodd et al.
(2008) paper did not adhere strictly to its principles (i.e., all sounds chosen were stimulable,
children received a combination of maximal oppositions and 2-element clusters which were
put into minimal pairs, real words were used etc.). Also, some of the complexity target
selection criteria was used in place of the more traditional, developmental target selection
criteria for the minimal oppositions condition (i.e., use of clusters as a target which would be
deemed more complex than singletons due to their higher degree of markedness (Gierut
1998)). 8 out of 9 of the minimal pair group addressed clusters as targets and 5 out of 9 of the
non-minimal pair group addressed clusters. As clusters are the most complex targets possible,
there are concerns about cross-over effects between the two groups used in this study.
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Although the RCT studies by Dodd et al. (2008) and Rvachew and Nowak (2001) are
considered to be higher quality than SCED studies in the grand overview of research design
(ASHA 2004b), it should not be taken for granted that their results are more meaningful. If
intervention protocols and target selection criteria investigated in such studies are not
followed with fidelity, the results can be confusing and potentially misleading for SLTs. This
highlights the importance of critical appraisal. When reading the literature, SLTs should
attempt to assess the quality of papers and then base their decision-making only on the most
robust research available (which must not be purely based on consideration of the level of
methodological design i.e., SCED vs RCT).
It is also important to consider that since the majority of the studies included within
this systematic review were conducted, knowledge about study methodology and design has
progressed. Within the SLT literature, these studies were paramount in the dissemination of
important information to support SLTs’ clinical decision-making with phonological
impairment at the time and have significantly added to our knowledge of these intervention
approaches. Nonetheless, further exploration of intervention approaches, which carefully
considers study design and methodology and adheres to set guidelines (e.g. CONSORT,
Moher et al. 2015) is essential to guide SLTs’ clinical practices with children with
phonological impairment as the profession moves into the future.

4.6.2 Intervention intensity
The intervention intensity reported within each study was extracted in line with the
Warren et al. (2007) formula (see Table 4.1). Only 7 studies (36.8%) provided enough
information to calculate the cumulative intervention intensity. This illustrated the limited
reporting of intervention intensity within the existing literature, a finding that has been
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corroborated by other researchers (Kaipa and Peterson 2016; Sugden et al. 2018). As the
studies included in this review were conducted as far back as 1981, it was not expected that
all papers would include each intensity variable as described by Warren et al. in 2007.
Instead, the intention of this review was to pull out what is already known about intervention
intensity to guide SLTs’ clinical decision-making, capture evolving thinking in the area and
highlight gaps in knowledge which may warrant further research. The intensities provided
within these studies are only reported, they are not necessarily proven to be effective or the
most effective intensities. Only Allen (2013) directly manipulated intervention intensity
variables, so more research of this type is necessary in future to build the evidence base in
this area.

4.6.2.1 Dose form
This systematic review found a difference in provision in terms of the target stimuli used
within intervention sessions. For example, when comparing the conventional minimal pairs
and complexity approaches, non-words were used in three studies (Gierut 1990; Gierut 1991;
Gierut and Neumann 1992) and real words were used in the remaining three studies (Dodd et
al. 2008; Rvachew and Nowak 2001; Topbaş and Ünal 2010). Although Baker and Williams
(2010) reported that non-words were integral to conducting the complexity approaches,
Storkel (2018b) noted that SLTs may not use non-words with children with phonological
impairment with a co-morbid language disorder. However, more research in this area is
necessary to fully understand how therapy words can be used to enhance phonological
learning (Storkel 2018b).
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4.6.2.2 Dose
The results of this systematic review have suggested that the literature agrees on some aspects
of intervention intensity. For example, an intervention dose of around 100 was often set for
the conventional minimal pairs (Baker and McLeod 2004; Weiner 1981) and complexity
approaches (Barlow 2005; Gierut 1998) and between 80-100 for the multiple oppositions
approach (Allen 2013; Williams 2005). Although Williams (2000) provided a lower dose
(~20-50 per treatment set) than was used in other studies, the author has since stated that a
dose of <50 in <30 intervention sessions each lasting 30 minutes may not be effective
(Williams 2012). Moreover, an increased dose (approx. 70) and dose frequency (≥40
sessions) is suggested for children with more severe impairment (Williams 2012).
Little literature exists regarding SLTs’ current practices with intervention dose, but
Sugden et al. (2018) found that in Australia, SLTs tend to provide 21-99 production trials per
session for children with phonological impairment. This highlights great variation in SLTs’
intervention intensity provision, but some SLTs are loosely in line with the existing literature
(i.e., SLTs providing around 99 targets per session). Insight into SLTs’ dose provision in the
UK and other parts of the world remains a gap in knowledge. Filling this gap is necessary to
determine if SLTs practices are currently in line with the evidence.

4.6.2.3 Dose frequency
Allen (2013) provided preliminary evidence that higher intensity intervention (3 sessions per
week) was more effective and efficient than lower intensity intervention (1 weekly session)
for the same total amount of sessions (24 sessions) when using the multiple oppositions
approach. It is worth noting that this study has a PEDro-P score of 5/10, which is the lowest
score for an RCT found within this systematic review. Preliminary research suggests that a
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low dose frequency with a high dose may be more optimal for treating language (Justice
2018) compared to the high dose and dose frequency suggested for phonological impairment
(Allen 2013). Clinically, this finding may be useful for SLTs’ decision-making when using
the multiple oppositions approach. Due to the individualised nature of intervention intensity
(Kaipa and Peterson 2016) more research is required into the optimal configuration of
intensity variables for a variety of different intervention approaches in SSD.
Conducting intervention sessions three times per week may not be possible for many
SLTs, so it is imperative that SLTs become more involved in research to ensure that studies
can be designed and conducted with clinical restraints and organisational barriers in mind.
This would help combat the research-practice gap, enhance the amount of clinically relevant
research in the field of SLT and ensure that research is being conducted in line with clinical
need (Enderby 2017).

4.6.2.4 Total intervention duration
A perhaps unsurprising outcome of this systematic review was that there was variation in the
total intervention duration provided to children with phonological impairment. For instance,
Baker and McLeod (2004) reported that with the same intervention approach (conventional
minimal pairs) one child required a total intervention duration of 12 sessions whilst the other
child required 32 sessions. This highlights the highly individualised nature of SLT and shows
that it is particularly difficult to state which intervention duration should be provided for a
child with phonological impairment. This outcome of course has clinical implications.
Primarily, SLTs must rely on their own experiences and individual child factors/parent
preferences to guide their clinical decision-making rather than the research, until a greater
amount of robust research emerges (Cirrin et al. 2010). Moreover, more longitudinal research
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is necessary in which intervention intensity within real-life clinical settings could be
documented for children with phonological impairment. This would provide insight into total
intervention duration for this population, taking clinical realities into consideration. Again,
this highlights the importance of co-producing research in the future.

4.6.2.5 Cumulative intervention intensity
Variation in cumulative intervention intensity was also observed in the findings of this
systematic review (conventional minimal pairs: 720 → 6200; multiple oppositions 1040 →
10500; complexity approaches: 3800 → 5700). This may be the result of a child’s individual
factors (e.g. severity of their difficulty, age, attention and listening skills) and highlights the
realities SLTs face when implementing intervention for this population. This variation may
also be due to the design of the research study. Many studies take place over a predetermined time-frame which can affect the cumulative intervention intensity. This can be
due to ethical requirements, funding or recruitment and the co-operation of the SLTs,
children and parents that researchers rely on to conduct research studies.
Indeed, of the seven studies that provided enough information to calculate the
cumulative intervention intensity only one study provided information regarding treatment
times from initial treatment to discharge (Williams 2000). Williams (2000) outlined
longitudinal case studies of 10 children with phonological impairment who received the
multiple oppositions approach. Of the remaining studies, five studies did not provide
intervention to discharge for the child/children (Allen 2013; Baker and McLeod 2004;
Barlow 2005; Tyler et al. 1987; Weiner 1981), and this information was unclear in the
remaining study (Gierut 1998). Therefore, the results of these studies should be interpreted
carefully and may mean that the cumulative intervention intensities reported are not
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representative of a child’s journey from assessment to discharge. As previously mentioned,
researchers co-producing clinically feasible studies with clinical SLTs may ensure that more
realistic cumulative intervention intensities can be calculated in future. Moreover, researchers
should endeavour to design research which considers intervention intensity from assessment
to discharge, to guide SLTs on this currently under-researched area. This would provide
SLTs with more support with their clinical decision-making and facilitate the planning of
SLT services and resources.

Synthesis of the literature
Based on the findings of this systematic review, it can be concluded that all three intervention
approaches effectively remediate phonological impairment. However, on the whole, there
was a lack of rigour across the literature for all intervention approaches. This systematic
review synthesised the findings from 19 intervention studies to provide information on the
effectiveness and efficiency of the approaches of interest. For children with phoneme
collapse, the outcome of this systematic review illustrated that multiple oppositions
intervention was more effective than conventional minimal pair therapy (Williams 2000;
Williams 2005). These studies were among the most robust single case studies and SCEDs
considered within this review, giving good support to these findings (see Table 4.2).
However, due to the small amount of evidence available, more research is necessary to
confirm these results.
When comparing the effectiveness and efficiency of the conventional minimal pairs
and complexity approaches, the findings were more unclear. A group of SCED studies
(Gierut 1990; Gierut 1991; Gierut and Neumann 1992; Topbaş and Ünal 2010) concluded
that the maximal oppositions approach was more effective at causing greater system-wide
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change in a child’s speech sound system. When considering these findings, it is worth
considering that Gierut (1990; 1991) and Topbaş and Ünal (2010) were amongst the most
robust SCED studies included within this systematic review (see Table 4.2), which provides a
good level of support for these findings.
The conflicting evidence in this area comes in the form of two RCTs: Dodd et al.
(2008) who found no significant difference between minimal and non-minimal pairs therapy;
and Rvachew and Nowak (2001) who concluded that minimal oppositions therapy was more
effective than maximal oppositions for pre-school children. Although these studies used the
most robust research design (i.e., RCT) the actual quality and rigour of the protocols used
within them is flawed (as outlined in section 4.6.1.4). As the quality of a research study is
fundamental to the usefulness of its findings, more robust research is needed in the future to
support SLTs’ clinical decision-making between the complexity approaches and the
conventional minimal pairs approach. This also links to intervention intensity provision. The
quality of the studies reviewed within this systematic review dictated the quality of the
findings. The majority of studies did not look directly at intervention intensity but reported it
(or elements of it) secondary to the intervention protocol. Greater consideration of varying
levels of intensity provision on intervention outcomes should be given by researchers in the
future. As SLT research continues to grow, improving the methodological quality of research
studies should be a priority for the profession. SLTs should also be encouraged to co-produce
research to enhance the clinical replicability and utility of findings (Ebbels 2017; Stephens
and Upton 2012).
To summarise, taking into consideration the quality of the studies within this systematic
review, the findings indicate that there is potential benefit to using the complexity approaches
over the conventional minimal pairs approach for some children with phonological
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impairment, and the use of the multiple oppositions approach over the conventional minimal
pairs approach for children with phonological impairment characterised by phoneme
collapse. These findings contrast with the findings of chapter 2, in which SLTs routinely
implement the conventional minimal pairs approach and do not consistently use either the
multiple oppositions or the complexity approaches.

Conclusion
This systematic review aimed to explore the evidence base for three intervention approaches
for phonological impairment (conventional minimal pairs, multiple oppositions and the
complexity approaches), considering intervention intensity provision, and investigating the
methodological quality of this literature. Several important findings have resulted from this
review. Firstly, there is supporting evidence for all three intervention approaches
investigated. This may facilitate SLTs’ clinical decision-making and give them confidence in
choosing an unfamiliar and more complex approach that they do not routinely use (as
identified in chapter 2). In terms of methodological quality, the outcome of this review
suggested that further robust research is necessary. This concurs with the sentiments of Wren
et al. (2018) in that an increased amount of robust research studies are necessary to inform
SLTs’ clinical practices for children with phonological impairment. Rigorous research
comparing the conventional minimal pairs, multiple oppositions and the complexity
approaches is essential to clarify thinking in this area.
Secondly, this systematic review established that SLTs have little support from the
literature in their navigation of the complex and intricate field of intervention intensity. This
is likely to have stemmed from the limited reporting of intervention intensity variables in
existing research studies, and the lack of research focus in this area until recently. However,
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for the conventional minimal pairs and complexity approaches, a dose of eliciting around 100
target phonemes in single words per session is typically used throughout the literature (Baker
and McLeod 2004; Barlow 2005; Gierut 1998; Weiner 1981). For the multiple oppositions
approach a dose of at least 50 is suggested, increasing to >70 for children with a more severe
difficulty (Williams 2012). This is an evidence-based finding that SLTs may be able to
incorporate into their clinical practices with children with phonological impairment relatively
easily if they do not already do so.

Chapter 4: Summary
The findings of this thesis so far have illustrated that for some children with phonological
impairment, the multiple oppositions and complexity approaches could be more effective and
efficient than conventional minimal pair therapy (Gierut 1990; Gierut 1991; Gierut and
Neumann 1992; Topbaş and Ünal 2010; Williams 2005). To determine if SLTs’ practices are
in line with this evidence the next stage of this thesis explored UK SLTs’ current clinical
practices via an online survey. An exploration of SLTs’ use of intervention approaches to
remediate phonological impairment and the rarely investigated decision-making factors
behind these choices will be carried out. Within the UK, this has not been done since 2008,
and the decision-making factors behind SLTs choices were not accounted for.
Moreover, as chapter 2 of this thesis highlighted, little is currently known about
SLTs’ provision of intervention intensity for children with phonological impairment.
However, as the provision of an inaccurate intervention intensity (i.e., too high or too low)
wastes SLT resources and time (Baker 2012a), gaining insight into SLTs’ current practices is
vital. To fill this gap in knowledge, this survey also explored SLTs’ current intervention
intensity provision for children with phonological impairment. Comparing the survey results
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with the literature outlined in this systematic review will identify any gaps between research
and practice. This thesis will then explore why these gaps have occurred, and how to close
them from a variety of perspectives within the socio-ecological model (i.e., SLTs and SLT
managers). This will ensure that organisational barriers and enablers are considered due to the
important role they play in SLTs’ application of evidence to practice (outlined in chapter 2).
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5. Intervention for children with phonological impairment:
Knowledge, practices and intervention intensity in the United
Kingdom

Introduction
Leading on from considering the research on SLTs’ clinical management of children with
speech sound disorder (SSD) within chapter 2 and the evidence base for the intervention
approaches of interest for management of phonological impairment in chapter 4, there was a
need to delve into SLTs’ current practices with children with phonological impairment. This
was essential due to the currently limited up-to-date literature on SLT management for
children with phonological impairment – with only two surveys specifically focusing on
phonological impairment at the time this research began, Joffe and Pring (2008) in the United
Kingdom (UK) and Oliveira et al. (2015) in Portugal. Neither of these papers considered
intervention intensity provision for these children. Therefore, this was a gap in knowledge
that had to be filled in order to continue with this thesis. This information was collected via a
UK-wide, online survey of SLTs’ current clinical practices (see Appendix 10.11). Surveys
are a useful way of uncovering existing issues in clinical practice, which is an essential
element of the Knowledge to Action framework (Graham and Harrison 2013).
This study has been published in the International Journal of Language and
Communication Disorders (Hegarty et al. 2018). This chapter is similar to the paper, with the
addition of results on SLTs’ clinical decision-making and the discussion of the findings of
Sugden et al. (2018), which was published following the completion of the current survey
paper.
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Aims and objectives
The aim of this study was to investigate the clinical management of phonological impairment
by SLTs in the UK, focusing on intervention approaches and intensities used in clinical
practice. The objectives were:
1. What is SLTs’ understanding of the intervention approaches used to treat phonological
impairment?
2. Which intervention approaches are used by UK SLTs to remediate phonological
impairment?
3. What intervention intensity is provided for children with moderate-severe phonological
impairment?

Methods
5.3.1 Design
An anonymous, online survey was designed through the Qualtrics electronic survey
development tool (Qualtrics 2017). IP addresses were not collected to protect anonymity. The
survey remained accessible for ten weeks (April → June 2016).

5.3.2 Participants
The target population were SLTs who routinely worked with children (0-18 years) with
phonological impairment across the UK. Eligible participants could have worked full or part
time and in either or both independent/private and public (i.e., National Health Service)
practice. In total, 166 participants from all geographical areas of the UK (England, Scotland,
Wales, and Northern Ireland) completed the survey, although there was missing data
throughout. Half of participants (50.6%, n=82) had greater than 10 years’ clinical experience,
19.8% (n=32) of participants had 7-10 years’ experience, 14.2% (n=23) had 1-3 years’
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experience, 13.6% (n =22) had 4-6 years’ experience, and 1.9% (n =3) had less than 1-year
experience (total n=162). Just under half of participants worked full-time (46.3%, n=76) and
most participants worked in public practice (78.7%, n=129). Participants were asked about
their area of clinical specialisation/s. Results showed that participants were more specialised
in phonological disorder/delay (26.1%, n=123), articulation delay/disorder (21.2%, n=100)
and child language disorder (20.6%, n=97) than developmental verbal dyspraxia (11.3%,
n=53), autism spectrum disorders (10.2%, n=48), fluency (5.3%, n=25) or other disorders
(5.3%, n=25).
Reported caseload distributions were as follows (more than one age group could be
chosen): junior primary school age (4-7 years) (32.2%, n=136); pre-school age (2-4 years)
(27.5%, n=116); senior primary school age (8-11 years) (22.3%, n=94); secondary school age
(11-18 years) (9.7%, n=41) and infants (<2 years) (8.3%, n=35). In terms of caseload data,
results (n=155) indicated that participants’ caseloads typically consisted of either 10-39%
SSD (40.6%, n=63) or 40-70% SSD (38.1%, n=59) as opposed to <10% (5.2%, n=8) or
>70% SSD (16.1%, n=25). Many participants (70.8%, n=109) reported attending continuing
professional development training on SSD within the last 5 years. However, more
participants were not a member of a clinical excellence network in SSD (80.7%, n=126) than
were (19.2%, n=30) (total n=156).

5.3.3 Survey development
Based on key literature (Baker and McLeod 2011b; Joffe and Pring 2008; Oliveira et al.
2015) and discussions with specialist SLTs (who were chosen due to their knowledge and
experience with phonological impairment to be members of a project steering group), a range
of intervention approaches and possible question topics were identified for inclusion in the
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present survey. The survey questions used were a mix of multiple choice, forced options and
free text responses (i.e., for ‘other’ responses). Participants were instructed to answer survey
questions relating to their choices of intervention approaches and intensity of intervention in
relation to a fictional child named Tom, who was presented as follows: aged 4-8 years with
moderate-severe consistent phonological impairment and no other co-morbidities. To ensure
Tom was a clinically applicable example, his age group, gender and severity were deemed to
be the most prevalent in paediatric SLTs caseloads by the specialist steering group of SLTs.

5.3.4 Piloting
A pilot survey was conducted with members of the target audience. Participants were
recruited via the project’s steering group and were made up of SLTs from all five Northern
Ireland Health and Social Care Trusts and members of the UK and Ireland’s Child Speech
Disorder Research Network. They were emailed an anonymous, direct link to the pilot survey
and had one week to provide feedback. From 36 possible responses, 13 were submitted
(36.1% response rate). Comments were organised manually into themes and any appropriate
changes were made to the survey prior to dissemination (see Appendix 10.12).

5.3.5 Procedure
A direct survey link was provided via social media to Royal College of Speech and Language
Therapists (RCSLT) members and the Association of SLTs in Independent Practice message
board. It was also circulated via email to each UK RCSLT hub and clinical excellence
network in SSD. The survey link was disseminated via Twitter by members of the UK and
Ireland Child Speech Disorder Research Network and via Ulster University’s Institute of
Nursing and Health Research forum on a weekly basis. The survey was advertised in print via
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the RCSLT bulletin and research newsletter. Due to the dissemination technique employed,
the total sampling frame was unknown. The PhD researcher contacted the head of the RCSLT
Northern Ireland hub (Alison McCullough) for these figures at the time of survey
development. However, this information was unavailable. Due to this, the potential sample
size of this survey was gauged through previous surveys on SLTs’ practices with children
with phonological impairment throughout the world. A similar UK survey (Joffe and Pring
2008) reported on data from 98 participants using a paper-based dissemination method. An
online survey looking at SLTs’ clinical practices with children with phonological impairment
in Portugal received 88 responses (Oliveria et al. 2015) and a similar survey in 2018 in
Australia received 288 responses (Sugden et al. 2018). Considering this, between 88 and 288
responses to the current survey were expected, with around 98 responses being most likely
due to it taking place in the same location (i.e., the UK) as the survey by Joffe and Pring
(2008).

5.3.6 Data analysis
Survey responses were downloaded from Qualtrics (Qualtrics 2017) and input into SPSS
(IBM Corp 2013). Data were cleaned and checked for errors and any commentary provided,
coded and organised into themes. For most surveyed items, responses were totalled, and
descriptive statistics calculated.

5.3.7 Ethics
Ethical approval for this study was received from the Institute of Nursing and Health
Research, research governance filter committee at Ulster University. All data were collected
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anonymously. A participant information sheet was provided upon accessing the survey (see
Appendix 10.2) and electronic submission of the completed survey implied consent.

Results
5.4.1 Understanding of approaches
Participants were asked to match seven intervention approaches to their corresponding
definitions (see Table 5.1). The majority of participants correctly matched 71.4% (5/7) of
intervention approaches. Conventional minimal pairs (91.3%, n=116), traditional articulation
therapy (90.6%, n=115) and phonological awareness therapy (85.2%, n=109) were correctly
identified most often. The maximal oppositions (56.5%, n=70) and multiple oppositions
(56.3%, n=72) approaches were both identified correctly by around half of participants. The
empty set (26.6% correct, n=34) and use of 2/3-element clusters (termed ‘most complex’ for
the purposes of this question) (41.8% correct, n =51) approaches were incorrectly identified

by the majority of participants.

5.4.2 Currently used intervention approaches
From a list of thirteen interventions, SLTs were asked to rate how often (i.e., always, often,
sometimes, rarely or never) they used intervention approaches with Tom (see Table 5.1). The
top three always/often used interventions were speech discrimination (79.5%, n=97),
conventional minimal pairs (77.3%, n=95) and phonological awareness therapy (75.6%,
n=93). The traditional articulation approach (48.4%, n=58) and the psycholinguistic approach
(44.2%, n=53) were the next most popular choices. The top three intervention approaches
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rarely/never used by SLTs were the empty set (82.9%, n=97) and use of 2/3-element clusters
(75%, n =87) approaches as well as the cycles approach (75.6%, n=87). Around half of
participants also reported rarely/never using the maximal oppositions approach (57.1%,
n=68), core vocabulary (52.5%, n =62), multiple oppositions (49.6%, n=58) or any other
approaches (50%, n=6) when remediating a consistent phonological impairment.

5.4.3 Intervention approaches: Decision-making factors
The decision-making factors participants reported always/often using when choosing which
intervention approach to implement were: the profile of the child (96.8%, n=118); their own
previous clinical experiences (95.1%, n=116); their degree of confidence with an approach
(82.8%, n=101); discussion with colleagues (78.8%, n=97) and parental involvement (75.4%,
n=92). Participants sometimes read current literature (54.5%, n=67) when choosing an
intervention approach. However, participants rarely/never referred to online decision-making
tools (i.e., speechBITE (62.8%, n=76)), used social media (56.3%, n=67), or attended journal
clubs (49.6%, n=37) to support their clinical decision-making.
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Table 5.1 - SLTs’ understanding and use of intervention approaches
Intervention Approach

Conventional minimal pairs

Definition

Contrast the child's substitution with the

Percentage

Use

Use

Use

correctly

always/often

sometimes

rarely/never

matched (%)

(%)

(%)

(%)

91.3

77.3

18.7

4.1

90.6

48.4

23.3

28.3

85.2

75.6

18.7

5.7

56.5

15.9

26.9

57.1

adult target in minimal pairs e.g., for
stopping [t] vs /s/
Traditional articulation

Sound by sound approach working on an

therapy

erred sound and building up from the
isolated adult target to its production in
words in sentences

Phonological awareness

Build up and break down words into

therapy

syllables and individual phonemes e.g.,
identify onset and rime, alliteration etc.

Complexity approach:

Contrast the adult target sounds with a

Maximal oppositions

maximally different sound the child
does use in their system in minimal pairs
e.g., for stopping /s/ vs /m/
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Multiple oppositions

Contrast the child's substitution with up

56.3

23.9

26.5

49.6

41.8

9.5

15.5

75

26.6

4.3

12.8

82.9

to 4 maximally different adult targets
that the substitute replaces in minimal
pairs e.g., [t] vs /z, ʃ, l, ɹ/
Complexity approach: Most

Target a 2-3 element cluster that is not

complex (i.e., 2/3 element

in the child's system in ~18 single words

clusters)

with the target in onset position…

Complexity approach: Empty

Contrast two maximally different adult

set

targets that the child doesn't use in
minimal pairs... e.g., targeting two of the
child's errors - stopping and gliding /s/
vs /l/

Core vocabulary

-

-

17

30.5

52.5

Cycles approach

-

-

10.5

13.9

75.6

Metaphon

-

-

28.5

33.6

37.8

Nuffield Dyspraxia

-

-

23.8

30.3

45.9

Speech discrimination

-

-

79.5

16.4

4.1

Psycholinguistic approach

-

-

44.2

26.7

29.2

Other

-

-

33.4

16.7

50

Programme
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5.4.4 Intervention intensity
The most commonly reported participant responses were considered for the Warren et al.
(2007) intensity formula in relation to dose, session length, dose rate, dose frequency and
total intervention duration (see Figure 5.1). While there was a range of responses, the results
of this survey showed that for a child with moderate-severe phonological impairment
participants predominantly provided the following:
1. Dose: Target phonemes were most frequently elicited in words 21-30 times (33.3%,
n=37), followed by 10-20 times (26.1%, n=29) (total: 59.4%, n=66).
2. Session length: The most popular session length was 21-30 minutes (41.4%, n=48)
followed by 41-50 minutes (27.6%, n=32) (total: 69%, n=80).
3. Dose rate: Targets were predominantly elicited 21-30 times within a 21-30-minute
session, therefore one sound in single words was typically elicited per minute.
4. Dose frequency: The majority of participants provided therapy once per week (69%,
n=80).
5. Total intervention duration: The most common total number of sessions provided
before discharge (i.e., end of service delivery for Tom’s difficulty) was 9-12 sessions
(22.1%, n=17) with 5-8 sessions (18.2%, n =14), 13-20 sessions (15.6%, n=12) and
21-30 sessions (15.6%, n=12) showing the next most frequent lengths of provision
(total 71.5%, n=55).
6. Cumulative intervention intensity: Using the most commonly reported figures for
each intensity variable, the cumulative intervention intensity currently provided to a
child with moderate-severe phonological impairment was 50-900 (i.e., Dose x Dose
frequency x Total intervention duration: 10-30 x 1 x 5-30 = 50-900).
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Session length (minutes):
50

Percentage of SLTs

35.0
30.0
25.0
20.0
15.0
10.0
5.0
0.0

< 10
10-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100
> 100
10+
20+
30+
50+
60+

Percentage of SLTs

Dose:

Currently provided

20

10

5-10

Perceived as ideal

11-20

21-30

Currently provided

31-40

41-50

51-60

Perceived as ideal

Total intervention duration (sessions):
% of
SLTs
2.6

Perceived as ideal

1.7
8.6
2.6
69.0
4.3

1 or 2 times per week
Twice per week
2-3 times per week
4-5 times per week
More than 6 times
per week
1 SLT session plus
indirect therapy
-

Three times a week

3.4

Other

7.8

Once per week

% of
SLTs
60.9

Percentage of SLTs

Less than once per
month
Once per month
Twice per month
Three times per month
Once per week
Twice per week

30

0

Dose frequency:
Currently provided

40

7.2
13.0
11.6
1.4
1.4

50.0

40.0
30.0
20.0
10.0
0.0

1-4

4.3

5-8

9-12 13-20 21-30 31-40 41-50

Currently provided

-

Figure 5.1 - SLTs’ currently and ideally provided intervention intensity
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Perceived as ideal

>50

The majority of participants (70.8%, n=80) believed that the intervention intensity they
provided was sufficient to remediate Tom’s phonological impairment. For those who did not
believe their currently provided intervention intensity for Tom was sufficient, their perceived
ideal intervention intensity was essentially the same in relation to dose frequency and session
length (see Figure 5.1). When considering the dose (number of trials per session) the actual
and ideal figures were similar apart from a small number of participants (10%, n=6) who
chose a dose of 90-100 per session. There was also a notable shift in the ideally perceived
total intervention duration as 38.3% of participants (n=18) would provide a greater total
number of sessions (21-30) in ideal circumstances, compared to 15.6% (n=12) choosing this
number of sessions when reflecting on their current practice.
For children with phonological impairment SLTs tended to provide therapy with
blocks for consolidation (58.6%, n=68) rather than ongoing therapy (31%, n=36) or other
service delivery models (10.3%, n=12) (total n=116). For children with more than one
domain of linguistic impairment (e.g. co-morbid language impairment), 78.3% (n=90) of
participants combined interventions for SSD with the child’s other areas of difficulty within
one intervention session. In these cases, participants tended to spend approximately 71-80%
of time within a session on specific SSD intervention (34.6%, n=28), followed by 41-50%
(29.6%, n=24) and 61-70% (18.5%, n=15) of time within a session. Almost two thirds of
participants (64.3%, n=56) reported that they would provide this mixed approach for up to
30% of their caseload who had SSD.

5.4.5 Intervention intensity: Decision-making factors
The decision-making factors participants always/often considered when choosing intervention
intensity included: the severity of SSD (93.9%, n=108); the attention and motivation of the
child (84.5%, n=98); any other cognitive factors the individual may have (79.3%, n=92);
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involvement of the parent/carer (79.1%, n=91); and support from school (70.7%, n=82). Mixed
and lower responses were found for use of: the published literature (sometimes: 39.5%, n=45);
the intervention approach used (sometimes: 29.3%, n=34); any factors other than those listed
(rarely/never: 53.8%, n=7) (i.e., SLTs caseload size/capacity (n=3); cost factors (n=2)); support
from speech and language therapy assistants (rarely/never: 38.9%, n=44); set service
delivery/care pathways (rarely/never: 37.4%, n=43); and availability of resources
(rarely/never: 33.6%, n=39).

Discussion
This study details the results from the most recent and largest survey of clinical practice with
phonological impairment in the UK. It builds upon previous international research in the area
(Brumbaugh and Smit 2013; Joffe and Pring 2008; McLeod and Baker 2014; Oliveira et al.
2015; Sugden et al. 2018) and offers new insight into SLTs’ understanding and use of
intervention approaches, as well as on the under-researched topic of intervention intensity in
the remediation of phonological impairment.

5.5.1 Understanding of intervention approaches
Participants matched definitions of intervention approaches to their respective title. The
majority of participants correctly matched the title and definition of 71.4% of the approaches.
The maximal oppositions approach and the multiple oppositions approach were identified
correctly by just over half of the participants. The most difficult approaches for participants to
identify were perhaps the two most challenging of the complexity approaches: empty set and
use of 2/3-element clusters. The difficulty identifying the three complexity approaches and the
multiple oppositions approach may have resulted from: the relative ‘newness’ of these
approaches; SLTs’ tendency to continue to implement practices they have always used (Joffe
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and Pring 2008); a lack of awareness about the approaches; the similarity between the labels
of multiple oppositions and maximal oppositions leading to confusion between the two; a lack
of confidence and clinical experience in the use of these approaches; and the controversy about
the effectiveness of the complexity approach within clinical contexts (particularly for children
under 4 years of age, which Tom was not) (Dodd et al. 2008; Rvachew and Nowak 2001).
The findings of this survey are not unusual as the complexity approaches are less
likely to be used by SLTs across the world (see chapter 2 and Brumbaugh and Smit 2013;
Joffe and Pring 2008; McLeod and Baker 2014; Pascoe et al. 2010). Interestingly, the
outcome of the current survey suggests that SLTs are more prepared to use what could be
considered the least complex of the complexity approaches (i.e., maximal oppositions). This
perhaps indicates some shift in thinking and practice in the UK from 2008 when Joffe and
Pring found that maximal contrast therapy was rarely/never used by 77.5% of participants (in
contrast with 57.1% rarely/never using it in the current study). This may also be due to an
observation made in the scoping review in chapter 2 of this thesis, that to date, many surveys
of clinical practice only ask about SLTs’ use of the maximal oppositions approach (only
Brumbaugh and Smit (2013) asked about the ‘complexity/least knowledge’ approach
(p.309)). This may highlight a lack of awareness of the other complexity approaches within
the profession (i.e., empty set, 2/3-element clusters), and that until this point, little was
actually known about SLTs’ use of the complexity approaches.
As outlined in chapter 4, research has shown that the complexity approaches can
effectively remediate phonological impairment (Gierut 1989; Gierut 1998; Gierut and
Champion 2001). Additionally, some research suggests that the complexity approaches may
have the potential to deliver more effective and efficient system-wide change in a child’s
speech sound system than conventional minimal pair therapy when chosen and delivered with
care considering the child’s age and presentation (Gierut 1990; Gierut 1991; Gierut and

142

Neumann 1992; Topbaş and Ünal 2010) - although some conflicting research also exists
(Dodd et al. 2008; Rvachew and Nowak 2001). Likewise, the multiple oppositions approach
(Williams 2000) is beginning to accrue some evidence of efficacy and effectiveness (Allen
2013; Lee 2018; Williams 2000; Williams 2005). Indeed, research has found that the multiple
oppositions approach is more effective for children with phoneme collapse than the
conventional minimal pair approach (Williams 2000; Williams 2005). Taking this into
consideration, there is a gap between the research and SLTs’ current intervention provision.
This gap should be explored further to determine why SLTs do not routinely use these more
complex approaches, despite the existing evidence that they are effective. This will be
explored in the next stage of this thesis.

5.5.2 Use of intervention approaches
Similar to other findings in this area (Joffe and Pring 2008; Oliveira et al. 2015), the three
most commonly used intervention approaches for a child with phonological impairment in the
current study were speech discrimination, conventional minimal pairs and phonological
awareness therapy. It is important to note that in the main, both speech discrimination and
phonological awareness therapy are not intended to be used as standalone phonological
intervention approaches, and phonological awareness therapy alone may not be effective at
remediating phonological impairment (Denne et al. 2005). The current survey did not ask
SLTs to specify whether they used approaches in combination with others or not, but it could
be posited that these approaches are combined with others in the popular eclectic approach
(Joffe and Pring 2008; Lancaster et al. 2010). Importantly, SLTs did not routinely use core
vocabulary intervention to remediate Tom’s consistent phonological impairment, as this
approach is more appropriate for inconsistent speech disorder (Dodd and Bradford 2000).
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However, the outcome of this survey has shown that there is still a strong thread of
therapy provision focused on more traditional articulatory management, with traditional
articulation therapy being the fourth most popular approach to remediate phonological
impairment. This finding was corroborated by Sugden et al. (2018) who found that traditional
articulation therapy was the third most popular approach used by Australian SLTs to
remediate children with phonological impairment (64.4%, n=174). Lousada et al. (2013)
found that children with phonologically-based SSD receiving phonological therapy showed a
more significant improvement in percentage of consonants correct and greater generalisation
to untreated words than children receiving articulation therapy. Dodd and Bradford (2000)
also concluded that children with phonological impairment respond best to intervention
targeting reorganisation of phonological knowledge, rather than articulation-based
intervention approaches. This evidence suggests that for maximum effectiveness and
efficiency it is important to match the intervention approach selected to the nature of the
predominant SSD. Therefore, traditional articulation therapy may not be the most efficient
and effective approach for a child with predominant phonological impairment – indicating the
presence of a research-practice gap.
However, while children may be diagnosed with predominantly phonological or
motor SSD, there is a continuum along which children may present. It is not unusual for
children with phonological impairment to present with a range of overlapping and evolving
difficulties. This in part may explain the use of traditional articulation therapy with children
with phonological impairment found within this survey. Indeed, this finding could also be
explained by SLTs’ eclectic use of interventions (Joffe and Pring 2008; Lancaster et al. 2010)
as SLTs may not be routinely employing traditional articulation therapy with children with
phonological impairment, but they may be combining elements of this approach with
phonological interventions to treat these children with a hybrid approach.
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5.5.3 Intervention intensity
The variables within the Warren et al. (2007) formula were used to consider the intervention
intensity provided by UK SLTs for a child with phonological impairment (i.e., Tom).

5.5.3.1 Dose
Most participants reported that they would elicit target phonemes in single words 10-30 times
per session. Sugden et al. (2018) reported that when treating children with phonological
impairment, Australian SLTs would tend to elicit between 21-49 (37.6%) or 50-99 (39.8%)
production trials within a session. This is more than UK SLTs tend to provide for this
population. In general, there has been a lack of clarity and agreement about what is meant by
dose (Baker 2012b). Chapter 4 highlighted that there is limited reporting of dose within
research studies. This may be because it was not considered within the study design or
because it was not considered important enough to report, amongst other reasons (Baker
2012b).
Despite inconsistent consideration of dose, as far back as 1981 saw Weiner
advocating for trials of 100 minimal pairs responses over 30 minute sessions for children with
phonological impairment. More recently, Williams (2012) recommended that a dose of over
50 trials for at least 30 sessions, or around 70 trials per session for around 40 sessions for
more severe difficulties, is necessary for some phonological interventions to be effective.
This is of concern as the findings of the current study suggest that the majority of UK SLTs
are not providing more than 30 trials per session for a child with phonological impairment.
Although the overall pattern remained the same when asked what their ideal dose
would be for Tom, 10% (n=6) of participants believed that 91-100 targets per session should
be ideally elicited. This finding suggests some awareness of the evidence in this area even if
it has not been fully integrated into practice. Baker (2012b) highlighted that altering the dose

145

within a session may be one of the most important constituents with the potential to impact
on intervention effectiveness and efficiency. Encouragingly, this is something that could be
changed by SLTs relatively easily within current service provision models. Further research
could focus on the area of intervention dose to determine its effect on intervention outcomes.

5.5.3.2 Session length
The current survey established that participants would most often provide sessions lasting 2130 minutes, with others providing sessions lasting 41-50 minutes. This is similar to the most
frequently implemented session length of 30-44 minutes in Australia (Sugden et al. 2018).
Where research does specify the length of intervention sessions, 30 minutes is used for
multiple oppositions (Allen 2013), 30-60 minutes for conventional minimal pairs (Baker
2010) and 30-60 minutes for the complexity approaches (Barlow 2005; Dodd et al. 2008;
Gierut 1990; Gierut 1991).
To et al. (2012) considered SLTs’ treatment practices with children with SSD in Hong
Kong (n=102) and found that public SLTs (i.e., working in public pre-schools, schools and
hospitals) predominantly provided intervention sessions lasting 30-35 minutes, whereas SLTs
working in the private sector tended to provide longer sessions of 30-60 minutes. Brumbaugh
and Smit's (2013) survey conducted in the United States of America (n=489) found that SLTs
provided either 30 or 60 minutes of intervention per week to remediate SSD. These findings
are corroborated by Baker and McLeod’s (2011a) narrative review of phonological
interventions indicating that intervention sessions typically last 30-60 minutes. Therefore, the
findings of the current survey in relation to session length (21-40 minutes) are slightly under
both the minimum and maximum amount of intervention provided to children with
phonological impairment within the research (30-60 minutes). This gap between research and
practice may be caused by clinical pressures such as large caseloads or due to the child’s
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attention and listening skills amongst other reasons. Further research considering this, as well
as how SLTs divide sessions in terms of time spent on different interventions for children
with multiple co-morbidities, is necessary.

5.5.3.3 Dose rate
This survey illustrated that SLTs predominantly elicited one sound in single words per
minute within sessions for children with phonological impairment. For conventional minimal
pair therapy, Baker and McLeod (2004) reported a dose rate of 2.2 (i.e., around 100 targets
elicited in 45-minute session). For the multiple oppositions approach, Allen (2013) recorded a
minimum dose rate of 2.7 (i.e., a minimum of 81 targets elicited in a 30-minute session). For
the complexity approach, Barlow (2005) provided a dose rate of 1.6-2.2 (i.e., over 100 targets
elicited in 45-60-minute sessions). Therefore, the currently provided dose rate in the UK is
lower than what is provided in the literature. There is limited research into dose rate in
relation to the management of SSD, and yet some interesting thinking is emerging in the area
of Applied Behavioural Analysis and Precision Teaching where increased rate of dose is
argued to increase fluency, automaticity (and ultimately generalisability) of a wide range of
skills (Lamport Commons and Koenig 2015). This could also have important implications for
the number of phonemes targeted within sessions because as the number of targets increases,
the dose and dose rate per target decreases. More research into this area in real-life clinical
contexts is necessary.

5.5.3.4 Dose frequency
The results of this survey showed that participants most regularly implemented once weekly
intervention sessions for children with phonological impairment. Similarly, Sugden et al.
(2018) and Oliveira et al. (2015) found that SLTs most commonly offered intervention once
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weekly for children with phonologically-based SSD. Brumbaugh and Smit (2013) found that
children with SSD typically received intervention sessions once or twice weekly, while the
Baker and McLeod (2011a) narrative review of phonological interventions indicated a typical
frequency of 2-3 sessions per week. Considering the multiple oppositions approach, Allen
(2013) found that more intense intervention (3 times per week) produced significantly better
outcomes for children with phonologically-based SSD than less intense input (once per
week), despite both groups receiving the same cumulative intervention intensity. Therefore,
research is emerging that suggests that for SSD, intensive therapy may produce better
outcomes than less intensive input (Allen 2013; Kaipa and Peterson 2016; Williams 2012).
However, more research in this area is necessary, alongside consideration of how clinical
resources may be managed to support more intensive therapy provision, how children and
families cope with this service delivery model and how to potentially support a cultural shift
away from the once weekly model, which seems to be quite predominant in the UK.
Interestingly, SLTs in both the current study and in the Sugden et al. (2018) study reported an
ideal dose frequency of one session per week. This may highlight that SLTs are unfamiliar
with recent literature in this area or may have service restrictions in place that mean that
changes to dose frequency are considered impossible. Either way, this is an area for further
exploration.

5.5.3.5 Total intervention duration
The outcome of this survey suggests that in the UK, children with phonological impairment
receive around 9-12 sessions of therapy prior to discharge. However, the range around this
showed that some children are discharged within 5-8 sessions, and others within 13-20 or 2130 sessions. Oliveira et al. (2015) found that around half of SLTs in their study implemented
a total intervention duration of greater than 6 months, with most SLTs providing weekly
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sessions (around 24 sessions). This is considerably higher than the most frequently occurring
response of 9-12 sessions in the current study, although as noted, there was variation around
this. Moreover, Sugden et al. (2018) reported that Australian SLTs most often provide
children with phonological impairment 2-400 intervention sessions, with an average of 22.7
sessions being reported. Again, this is higher than the most frequently occurring provision
within the UK for this population.
Interestingly, when given the opportunity to provide an ideal intervention intensity,
participants within the current study mostly chose to increase the total intervention duration,
with a major shift by some participants to 21-30 sessions (38.3%, n=18). This is in line with
the findings of Sugden et al. (2018) who reported that ideally, SLTs would provide an
average of 31.7 sessions. This emphasises that SLTs may be aware that more intervention is
necessary, however are restricted in what they can provide at an organisational level.
Williams (2012) recommended that when using the multiple oppositions approach and
conventional minimal pairs for children with moderate phonological impairment, at least 30
sessions are required, with around 40 sessions being necessary for those with more severe
difficulties. Gierut and Champion (2001) provided an average of 19 sessions for the
complexity approach and Baker (2010) indicated that around 18 sessions are required for
conventional minimal pairs. Interestingly, Broomfield and Dodd (2011) considered intensity
in the management of speech, language and communication needs across a range of linguistic
domains, including SSD, and found that the amount of input was variable across a 6 month
period from 0-24 hours (mean: 5.5 hours), with options for further intervention following this
period. Baker and McLeod (2011a) indicated that duration of therapy for children with
phonological impairment was 3-46 months across the research papers reviewed. Clearly,
there is considerable disparity amongst the research and within clinical practice in this area.
This disparity is further compounded by the fact that some approaches advocate different

149

lengths of time per session and some researchers calculate hours versus sessions versus
months of input.

5.5.3.6 Cumulative intervention intensity
The cumulative intervention intensity provides an overall abstract figure that can be used to
help support the efficiency and effectiveness of intervention by allowing researchers and
SLTs to separate out the individual intensity variables and monitor their impact on outcomes
(Warren et al. 2007). When considering the findings from the current survey and inputting
the appropriate figures into the Warren et al. (2007) formula, the cumulative intervention
intensity provided for Tom by SLTs within UK clinical practice was 50-900 (Dose x Dose
frequency x Total intervention duration: 10-30 x 1 x 5-30). Considering that the conventional
minimal pairs approach was the most popular direct output-based approach used to remediate
phonological impairment in the current survey, it is possible to posit a comparison between
the intervention intensity that might be used within a research protocol for this approach with
the current provision identified. In general, the intensity within research protocols for the
conventional minimal pairs approach is 100 trials per session, with twice weekly sessions
across approximately 18 sessions (if an hour each) or 36 sessions (if half an hour each) for a
total of 18 hours, leading to a cumulative intervention intensity of 100 x 2 x 18-36 = 3,6007,200 (Baker 2010).
This figure is purely hypothetical and of course, is dependent on many factors
including the unique profile of each child, how they respond to therapy, and the fact that most
studies included in Baker (2010) addressed the sub-components of the Warren et al. (2007)
intensity formula differently, and that intervention intensity is not necessarily reported from
assessment to discharge within research studies. It is also worth mentioning that interventions
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within research papers are often conducted for pre-determined time frames due to constraints
around funding and resources which can impact intervention intensity provision.
Due to the lack of available literature, comparing the current practices of UK SLTs
with other SLTs throughout the world was difficult. Although not directly stated within their
paper, using the Warren et al. (2007) formula it could be posited from the Sugden et al.
(2018) survey that SLTs in Australia provide a cumulative intervention intensity of: 42 →
39,600 (21-99 x 1 x 2-400 = 42 → 39,600) for children with phonological impairment.
This demonstrates that SLTs in the UK are providing both a lower minimum and maximum
cumulative intervention intensity for children with phonological impairment compared to
Australian SLTs. This highlights variation in intervention intensity provision between the UK
and Australia, but more worldwide literature is needed to provide a bigger picture of current
clinical intervention intensity provision.
The outcome of the current study suggests that the cumulative intervention intensity
for children with phonological impairment within clinical contexts in the UK is vastly less
than that provided to children involved in research studies investigating effectiveness and
efficiency of conventional minimal pairs, as well as the current clinical provision of
Australian SLTs. This certainly warrants further consideration of the potential implications
that translation (or not) of evidence to practice may have on therapy outcomes for these
children. To further extrapolate the contribution of each component of the Warren et al.
(2007) formula and the overall impact of varying levels of cumulative intervention intensity
on outcomes for children with phonological impairment, more research is necessary.

5.5.4 Decision-making factors for intervention and intensity provision
This survey found that the main decision-making factors SLTs rely on when managing a
child with phonological impairment were related to their own experiences, the opinions of
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their peers/colleagues, the specific child’s profile and parental involvement. This highlights
that SLTs often use internal evidence from the children and families they work with and their
own clinical experience but would only sometimes refer to the third aspect of E3BP: the best
available research evidence (Dollaghan 2007). This shows that embedding research into
practice lags behind the other elements of E3BP, creating a research-practice gap. This
outcome is corroborated by O’Connor and Pettigrew (2009), McCurtin and Clifford (2015)
and Zipoli and Kennedy (2005). Indeed, an Australian survey conducted by Vallino-Napoli
and Reilly (2004) reported that while 97% of SLTs know what evidence-based practice is,
only 25% of SLTs considered it essential to integrate all three aspects of E3BP into their
clinical practices.
Cicerone (2005) noted that clinicians find it difficult to implement guidelines which
conflict with their traditional practices. This may provide reasoning for SLTs’ choices of longstanding intervention approaches and their divergence from the research in some areas (e.g.
use of traditional articulation therapy). Baker and McLeod (2011b) demonstrated that SLTs
involved in peer support journal clubs, were more knowledgeable and confident in translating
research into practice than those who were not. It is worth further considering if this method,
or indeed other methods, would assist SLTs in closing this research-practice gap. This is the
main aim of the next stage of this thesis.

Conclusion
This study builds on previous investigations into the clinical practices of SLTs with children
with phonological impairment worldwide. Several important findings have resulted from this
survey. Firstly, SLTs use traditional articulation therapy for children with phonological
impairment, despite research stating that this is not the most effective or efficient approach
for such children. Moreover, some approaches to managing phonological impairment are not
fully understood by all SLTs (i.e., empty set and use of 2/3 element-clusters), possibly
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contributing to their limited implementation in clinical practice. Increasing SLTs’ knowledge
and understanding of an unfamiliar intervention approach may support their use of it
clinically as well as their choice of the most effective and efficient intervention for a child
with phonological impairment.
Perhaps the most interesting findings of this study are those on intervention intensity.
Applying the Warren et al. (2007) formula to compare the reported current intervention
intensity with what is used in research protocols highlighted a research-practice gap, and the
importance of carrying out further robust research in this area. This research-practice gap
could be narrowed by clinical SLTs producing research, either independently or in
collaboration with SLT researchers, to make research more relevant to the clinical context
(Ebbels 2017). Moreover, future research studies should consider and adequately report
intervention intensity information to enhance the possibility of translating intervention
intensity evidence into clinical practice. The SLT profession could benefit from investigation
into how to narrow this gap from the perspectives of SLTs and those at the organisational
level (i.e., SLT managers), to ensure children with phonological impairment receive
evidence-based treatment. This will be undertaken in chapter 6.

Chapter 5: Summary
SLTs’ current intervention practices for phonological impairment in the UK have not
significantly progressed beyond those found from the scoping review in chapter 2, as SLTs
still tend to favour long-standing approaches. Uniquely, this survey explored the decisionmaking factors behind SLTs’ intervention choices, adding to the knowledge base.
Additionally, this survey collected information to calculate the cumulative intervention
intensity SLTs provide for children with phonological impairment in the UK (i.e., 50→900),
which is novel in this field. In contrast, when looking at the literature, the cumulative
intervention intensity for the most popular direct output-based intervention approach used by
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SLTs in this survey, conventional minimal pairs, is 3,600-7,200 (i.e., 100 x 2 x 18-36 =
3,600-7,200) based on figures reported by Baker (2010). This finding has been echoed by
Sugden et al. (2018) indicating the existence of a research-practice gap. Due to this, a logical
next step for this thesis was to qualitatively explore why this research-practice gap has
occurred and investigate potential avenues to supporting SLTs to narrow it, as well as how to
support SLTs to deviate from their currently provided core intervention approaches. The
focus groups and interviews undertaken to achieve this will be outlined in chapter 6.
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6. Bridging the research-practice gap for children with
phonological impairment: A qualitative exploration
A comparison of the findings of the two previous stages (i.e., systematic review in chapter 4
and survey in chapter 5) led to the discovery of a research-practice gap in SLTs’ management
of phonological impairment. A crucial stage in the Knowledge to Action framework (Graham
et al. 2006) is looking into why the gap exists (Kitson and Straus 2013). Therefore, a series of
focus groups with SLTs and 1:1 interviews with SLT managers were undertaken to explore
the identified gap. The focus groups and interviews gave SLTs an opportunity to discuss the
common barriers they face when:
1. Providing more complex approaches for children with phonological impairment (i.e.,
multiple oppositions, complexity approaches: maximal oppositions, empty set,
clusters);
2. Trying to provide the intervention intensities recorded in the literature in clinical
practice and;
3. Accessing and using research within everyday clinical settings.
Highlighting a limitation to current research, Harding et al. (2014) noted that there was no
room to explore evidence-based practice because most of the existing research investigating
barriers was via surveys. The current study aimed to overcome this limitation and fill this gap
in knowledge. The qualitative exploration outlined within this study allowed SLTs to discuss
any ideas they had on how to bridge the research-practice gap which provided depth to the
findings from the survey (chapter 5). This stage also enhanced SLTs’ participation in research
and was the first research study requiring SLTs’ participation in Northern Ireland.
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Aims and objectives
The purpose of this study was to explore the gap between research and SLTs’ current
practices for children with phonological impairment from SLTs and SLT managers’
perspectives. The objectives were:
1. To explore the reasoning behind SLTs’ intervention and intensity provision;
2. To explore the feasibility of implementing intervention intensities from the literature in
clinical practice;
3. To identify potential facilitators to the use of research in practice.

Methods
This was a qualitative study consisting of focus groups with clinical SLTs and a series of 1:1
interviews with SLT managers to expand on the data retrieved from a previously completed
UK-wide survey of SLTs’ clinical practices with phonological impairment (Hegarty et al.
2018). This study was conducted within one region of the UK (Northern Ireland) and included
participation of all five Health and Social Care Trusts (HSCTs) in the region.

6.2.1 Participants and recruitment
SLTs who either carried a caseload of children and young people (0-18 years) with
phonological impairment, or managed SLTs providing this service, were the main population
in this study. For participant recruitment, SLT service managers from each HSCT selected a
local collaborator to act as a gatekeeper. Each local collaborator was sent a participant
information sheet and consent form to disseminate to potential participants via email. Willing
participants were instructed to contact the first author, and a list of potential participants was
devised. Purposeful sampling was then conducted to ensure that a representative sample of
participants was included (i.e., work setting, years of experience).
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SLT services within Northern Ireland were keen to participate in this study but had
understandable constraints around how many staff members they could release for the project.
Initially, it was intended that 3-4 focus groups each with 6-8 SLTs from each HSCT, and 6-8
interviews with SLT managers (with 1-2 SLT managers from each HSCT) would be carried
out to attempt to achieve saturation. However, a compromise was reached in which 15 SLTs
were recruited within three HSCTs to take part in three focus groups, and 6 managers from the
two remaining HSCTs were recruited for the interviews (n=21). This is acceptable as realworld practicalities and methodological rigour should be balanced (Graham and Harrison
2013).
As the total number of SLTs working with children with phonological impairment in
Northern Ireland is currently unknown, a sample of approximately 50% of the total number of
respondents from Northern Ireland to the UK-wide survey of the current management of
children with phonological impairment (n=40) was taken for this study (i.e., approx. 20
participants). Data saturation should be based on the appropriateness of the data rather than
how much information has been collected (Burmeister and Aitken 2012). Indeed, saturation is
said to be reached when no new information can be gathered, no new themes can be found
(Guest et al. 2006) and when it is possible to replicate the study from the data already collected
(O’Reilly and Parker 2013). No new themes or sub-themes were found within the final focus
group or interview, indicating that saturation was reached within the current study. All invited
participants provided their written, informed consent to participate (n=21). Demographic
information collected via an information sheet is presented in Table 6.1.

6.2.2 Data collection
The focus groups were carried out by the first author who was a PhD researcher and an SLT,
alongside the second author who was an SLT working in an academic setting. The 1:1
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Table 6.1 - Focus groups and Interviews: Demographic information
Participant

Job role

Years of

Work setting(s)

Specialist area(s)

experience

Age of client

Approximate

group

percentage of caseload
with SSD

P01

SLT

28years

Community, schools

DLD

2-8years

80%

P02

SLT

30years

Community

SSD

2-6years

75%

P03

SLT

3years

Community

-

2-18years

90%

P04

SLT

12years

School

DLD

4-7years

80%

P05

SLT

3years

School

-

3-18years

66%

P06

SLT

5.5years

Health centre, schools

DLD, fluency

18months-18years

25%

P07

SLT

3.5years

Community

-

18months-18years

70%

P08

SLT

3years

Health centre

-

18months-18years

20%

P09

SLT

12years

Community, schools

-

2-18years

30%

P10

SLT

18years

Health centre

DLD

2-16years

35%

P11

SLT

17years

Language class, schools

DLD

3-7years

25%

P12

SLT

16years

Community, language

DLD

2-4years

25%

class
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P13

SLT

18years

Community, health

DLD

3-8years

40%

DLD

2-10years

60%

centre, schools
P14

SLT

23years

Community, language
centre

P15

SLT

12years

Community, schools

DLD

3-8years

19.5%

P16

SLT manager

20years

Community

Hearing

18months-8years

50%

impairment
P17

SLT manager

22years

Community

DLD

3-5years

80%

P18

SLT manager

30years

Schools

DLD

4-8years

75%

P19

SLT manager

16years

Community

DLD

2-12years

80%

P20

SLT manager

12years

Community

DLD

2-10years

50%

P21

SLT manager

31years

School

DLD

4-16years

70%

N.B. “SSD” stands for speech sound disorder, “DLD” stands for developmental language disorder
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interviews were conducted by the first author alone. Both authors underwent qualitative skills
training at Ulster University. The focus groups and interviews were located within the
participants’ work site in a quiet, private room. All focus groups and interviews were audiorecorded and field notes were taken. Questions were developed into a topic guide by the
research team with input from a group of specialised SLTs and were based on the aims of this
study, information collected from the systematic review (chapter 4) and UK-wide survey
(chapter 5) (Hegarty et al. 2018) as well as other relevant literature (Baker 2012a; Baker 2012b;
Warren et al. 2007; Williams et al. 2010). The same topic guide was used in all focus groups
and interviews for consistency (see Appendix 10.16). Visual elicitation methods (i.e., graphs
and tables) were used to generate discussion and responses around the survey data (Hegarty et
al. 2018) (see Appendix 10.17). Data collection had two phases: (1) focus groups and (2)
interviews.

6.2.2.1 Focus groups
Three focus groups were conducted each containing five SLTs. This number was chosen
because smaller focus groups consisting of 5-6 participants are useful for facilitating
engagement and communication between group members (Green and Thorogood 2014). Focus
groups lasted one hour. Focus groups were chosen as a data collection method because they
are widely used in healthcare research and can collect a significant amount of data quickly
(Green and Thorogood 2014; Marshall and Rossman 2011). Focus groups also provided
flexibility to explore unexpected responses (Marshall and Rossman 2011). However,
participants may have represented their thoughts/behaviours differently due to being in a focus
group setting (Green and Thorogood 2014). This limitation was minimised by setting out clear
group-developed/agreed rules at the outset (covering issues such as confidentiality), notetaking and considering non-verbal communication during the focus groups.
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6.2.2.2 Interviews
Six 1:1 interviews were conducted with SLT managers. Guest et al. (2006) found that
saturation could be reached with as little as six 1:1 interviews. Interviews lasted 45-60 minutes,
which was in line with the literature (Green and Thorogood 2014). Interviews are a prominent
data collection method within health research (Green and Thorogood 2014) and they are time
and cost effective (Silverman 2006). When designing this stage, potential power relationships
between clinical SLTs and managers were considered. The separation of clinical SLTs (focus
groups) and managers (interviews) eliminated a potential impedance to free discussion and/or
anxiety for participants which otherwise, may have impacted on their engagement. Semistructured interviews were used as they allowed for flexibility and divergence from the topic
guide questions if unexpected responses were received. Although there are limitations to
conducting interviews (e.g. interviewees may not provide facts and/or may present themselves
differently (Silverman 2006)), exploration of the aims of this study from an organisational
perspective could only be achieved through this method.

6.2.3 Knowledge to Action framework
The Knowledge to Action framework (Graham et al. 2006) was used to guide this study. As
mentioned in chapter 3, the Knowledge to Action framework is designed to support the
translation of research findings into practice and has two main stages: (1) knowledge creation
and; (2) an action cycle (i.e., implementation). Due to the purpose of this study being to
explore the gaps between research and practice from SLTs’ and managers’ perspectives, it
mainly falls under the synthesis aspect of the knowledge creation stage (Graham et al. 2006).
The Knowledge to Action framework provides guidance on how to gather and organise
information and tailor it to the environment that it is being designed for (i.e., SLT services)
using relevant stakeholders (Field et al. 2014). A crucial stage in the Knowledge to Action
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framework (Graham et al. 2006) is looking into why a certain knowledge-practice gap exists
(Kitson and Straus 2013). Therefore, within this study the barriers and enablers to evidencebased practice faced by SLTs in their current clinical practices were explored. Gathering this
information was integral to informing the development of a clinical support resource in the
next stage of this thesis (chapter 7).

6.2.4 Data analysis
Each participant and HSCT was provided with an anonymous, unique identifier (number 121). To distinguish between focus group and interview participants, the focus group members
were anonymised in blocks of five and the interviewees were coded in blocks of three.
Following this, the six stages of thematic content analysis (Braun and Clarke 2006) were
carried out by the PhD researcher. This process involved data familiarisation through verbatim
transcription followed by the generation of initial codes and themes. These themes were then
reviewed and defined before they were triangulated with the second author (JT) and written up.
Braun and Clarke’s (2006, p.36) 15-point checklist for good thematic analysis was followed.
Thematic analysis was chosen as it is useful for identifying common responses (Green and
Thorogood 2014) and can provide a large amount of data on various subjects (Braun and Clarke
2013). Analysis was conducted inductively allowing for themes to originate from the data and
therefore for SLTs and SLT managers opinions to be documented. Thematic analysis was
completed with the support of NVivo (NVivo 11 2017).

6.2.5 Rigour and trustworthiness
The process of topic guide development for the focus groups/interviews (see above), supports
the credibility of the content covered (Shenton 2004). Furthermore, the use of participants
across all HSCTs in Northern Ireland supports the transferability and generalisability of the
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data. The use of audio-recording and verbatim transcription promoted rigour. The
trustworthiness of data coding was further supported through triangulation. One member of
the research team re-coded 11% of the data giving a consensus score of 91%, indicating a
high level of agreement. Data saturation was monitored, as outlined in the ‘participants and
recruitment’ section. When writing up the findings, rigour was maintained by providing
direct quotes. The researchers had an ‘insider/outsider’ position as they had common ground
with participants (i.e., being SLTs) but also had a different primary job role within this setting
(i.e., researchers). The researchers were aware of this from the outset therefore to promote the
trustworthiness of the data collection process and reduce personal bias the first author kept a
reflective diary.

6.2.6 Ethics
Ethical approval was granted from the Research Governance Filter Committee, Institute of
Nursing and Health Research at Ulster University (November 2016), and research
governance was approved for all five Northern Ireland HSCTs. All participants were
provided with a participant information sheet at the time of recruitment (see Appendix 10.13)
and written, informed consent was taken from all participants prior to the commencement of
each focus group or interview (see Appendices 10.14 and 10.15).

Results
This study aimed to explore the gap between research and SLTs’ current practices for
children with phonological impairment from SLTs and SLT managers’ perspectives. To fulfil
this aim, this study focused on SLTs’ provision of intervention approaches and intensities, as
well as their use of E3BP. Following the thematic analysis process, three main themes were
found (see Figure 6.1).
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Eclectic intervention
provision

SLTs stick to what they
know

(1) SLTs' use of
intervention
approaches
Child factors influence
clinical decision-making

Personal SLT factors
influence clinical
decision-making

Feasibility in clinical
practice
(2) Intervention
intensity provision
The role of parents

Research-practice barriers

(3) Overcoming
research-practice
barriers

Bridging the researchpractice gap

Change in practice

Figure 6.1 – The themes and sub-themes found within the focus groups and interviews
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6.3.1 Theme 1: SLTs’ use of intervention approaches
The intervention approaches used to remediate phonological impairment were explored. This
theme encompasses how and why SLPs currently provide intervention. Four sub-themes were
identified: eclectic intervention provision; SLTs stick to what they know; child factors
influence clinical decision-making and; personal SLT factors influence clinical decisionmaking.

6.3.1.1 Eclectic intervention provision
SLTs and SLT managers reported using a “mixture” (P05, HSCT01) of intervention
approaches and providing a variety of approaches within one session. Both SLTs and SLT
managers linked their eclectic practices to being clinically effective. Some SLTs showed
awareness that providing intervention according to its protocol rather than an eclectic
combination of approaches may improve intervention outcomes:
“…generally it works, the children do improve…the children do get better but
perhaps they would get better faster…if we stuck to the one approach by the letter of
the law…” (P21, HSCT05)
SLTs linked eclectic practices to the limited availability of manualised intervention protocols
(i.e., “a really practical resource that really tells you how to do it” (P17, HSCT04)) and the
fact that “replication of research is difficult” (P21, HSCT05). Therefore, the development of
manualised intervention guides may be a way of supporting SLTs to use a specific
intervention protocol and increase knowledge and understanding of a wider variety of
approaches.
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6.3.1.2 SLTs stick to what they know
In relation to SLTs’ choice of intervention approach, there was a clear distinction between the
older, more “historically” (P16, HSCT04) used approaches (e.g. speech discrimination,
conventional minimal pairs, phonological awareness therapy) and the newer, more rarely
used approaches (e.g. complexity approaches, multiple oppositions). Study results showed
that the ‘old versus new’ way of thinking was associated with when SLTs were introduced to
the approaches, and intervention choice was often based on familiarity:
“As an undergrad we wouldn’t have had that [multiple oppositions] in our
training…” (P13, HSCT03)
“…you go with what you know…which isn’t necessarily the right thing, but you go
with what you’re familiar with” (P20, HSCT05)
The data showed that ease of access to intervention materials played a role in some SLTs’
preference of conventional minimal pairs over more complex approaches. SLTs in particular
linked the time pressure of producing materials with implementing a potentially less efficient
and effective intervention approach:
“…if you’re familiar with something that works already that mightn’t be as effective
or as quick, you know you tend to think, ‘well I know this well and I have the
resources to do it, why would I change it?’” (P08, HSCT02)
Some SLTs reported trialling the complexity approaches (i.e., maximal oppositions, empty
set, 2/3-element clusters) clinically, but when the clinical outcomes were not as expected they
abandoned the approach, reverting to their traditional practices. SLTs also noted difficulty
choosing suitable children for the complexity approaches:
“I think when we have used it here whether it’s to do with some of the children we
have who have other difficulties um sometimes we found that yes you can get the, the
complex clusters or whatever but in terms of generalisation or in terms of them
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retaining it, it hasn’t always been that successful so then it makes you a little bit less
likely maybe to do it the next time…” (P01, HSCT01)
“…I’m struggling a lot with the complexity approach with those children [children
with additional difficulties]. They’re the ones I’ve had to abandon it with…” (P04,
HSCT01)
SLTs’ motivations for trying the complexity approaches included: pressure because it is seen
as “trendy” (P04, HSCT01); increased awareness and; the push to ensure that current practice
is evidence-based. SLTs reported difficulties using the complexity approach protocols in
clinical practice, illustrating that they may be eclectically implementing these approaches,
and they may not fully understand them:
“…it’s not the maximal oppositions, it’s the multiple oppositions umm…but I would use
it because I’ve, I’ve been made aware of it.” (P20, HSCT05)
“I’ve found it successful, but I have to say I don’t know when I look at the research for
it…I have to hold my hands up and say I am not using it in the gold standard form…”
(P04, HSCT01)

6.3.2 Child factors influence clinical decision-making
When choosing between approaches with different target selection criteria, this study found
that SLTs’ considered the child’s temperament, resilience and the level of difficulty of an
intervention for a child, with the more complex approaches being seen as “genuinely too
complex” (P07, HSCT02) for some children:
“…for example working on the empty set, you know to work on two sounds they
haven’t any knowledge of I think…I don’t think many people would just want to jump
in to do, I certainly I don’t um because the child can be so easily put off, and I think
you’re trying to get some sort of success…” (P02, HSCT01)
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The use of a hierarchy in which SLTs begin therapy using what they perceive to be an easier,
more accessible approach and progress to more difficult approaches depending on the child’s
response to therapy, was also reported in the data. SLTs specified that only when a child does
not respond to their typically provided intervention do they look further afield for other, more
unfamiliar approaches:
“…it’s something that I would think about maybe later in intervention if I think ‘ahh
well I’ve tried conventional minimal pairs and their auditory discrimination’s good’
maybe that you know they’re still not really getting anywhere I’ll try maximal
oppositions…” (P08, HSCT02)

6.3.2.1 Personal SLT factors influence clinical decision-making
Factors personal to the SLT themselves also influenced their decision-making between
intervention approaches. The data showed that SLTs’ understanding of an approach impacts
on their use of it. This was specifically noted as a reason for SLTs not using the complexity
approaches:
“…in terms of looking at things like your umm empty set, your maximal
oppositions…your cluster work, all of that is something that therapists I think still are
finding hard to grasp….” (P17, HSCT04)
Moreover, SLTs’ preferential use of approaches using simpler, developmental target selection
criteria was linked to the quality of the existing evidence-base:
“I think another thing that sometimes can affect therapists is that the research just
isn’t that robust…” (P02, HSCT01)

168

This study also found that SLTs’ own personal experiences with the effectiveness of
interventions plays a role in their justification for not deviating from their favoured
approach(es):
“…or one that you’ve done and you’ve worked out ‘well that works’ and you’re more
inclined to try again because it’s worked before as opposed to veering and trying
something different” (P15, HSCT03)
SLTs and SLT managers also highlighted that confidence levels affect decision-making.
Confidence was mentioned in reference to: SLTs’ self-confidence in how to carry out an
unfamiliar approach; SLTs’ confidence in the effectiveness and evidence base of unfamiliar
approaches and; SLTs’ loss of confidence in an approach when they cannot replicate it
clinically:
“…If someone feels that they maybe don’t have a complete grasp of it then they’re
reluctant to give it a go…” (P10, HSCT02)

6.3.3 Theme 2: Intervention intensity provision
The data illustrated that SLTs apply an “ad hoc” (P01, HSCT01) approach to intervention
intensity provision. Differences between the provision of intervention intensity in research
and practice were explored. Two main sub-themes were found: feasibility in clinical practice
and the role of parents.

6.3.3.1 Feasibility in clinical practice
In terms of provision, variation existed both between and within HSCTs on all aspects of the
Warren et al. (2007) intensity formula. SLTs also noted differences in provision depending
on the severity of the child’s difficulty (i.e., session length, total intervention duration) and if
they have other co-morbidities or difficulties (i.e., dose):
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Dose
“…it’s actually not that hard to get a hundred you know if you are playing a
game…you can actually get those targets quite easily…” (P03, HSCT01)
“…if you’ve got a 3-year-old child with poor attention I would find it hard to keep
them on task for a hundred trials…” (P20, HSCT05)
Dose frequency
“I suppose at the minute I don’t do 2 sessions per week…but I do think it’s something
that could be, could be achieved…” (P20, HSCT05)
“…only our children within language class would be getting more than one session
per week” (P13, HSCT03)
Session length
“…I would have like a half hour session…” (P03, HSCT01)
“…we within this [Health and Social Care] Trust would also have what we would
call our complex sessions for more complex children…and that would be those
children with umm DLD [developmental language disorder] particularly…and that
would allow then for 40-45 minutes…” (P16, HSCT04)
Total intervention duration
… I definitely wouldn’t be doing 21 to 30 sessions… I suppose for my more severe
ones I would maybe …” (P19, HSCT05)
“…there wouldn't be very many circumstances were a child would get more than 6
weeks…[once weekly] that’s really our option…” (P06, HSCT02)
Responses on feasibility also varied depending on job role. Some SLTs reported being
“stuck” (P10, HSCT02) in what they can provide within their service. On the other hand,
SLT managers tended to be more flexible due to having smaller, more specialised caseloads:
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“If you’re a specialist you can block out an hour for a session and that would be
about kind of 40, 45 minutes, 45 minutes contact……and then your write-up
time…there is a bit more flexibility” (P20, HSCT05)
Work setting also related to SLTs’ responses regarding the feasibility of increasing aspects of
intervention intensity provision, with data showing that SLTs working in school teams and
language units (a feature of Northern Irish service provision where units are attached to
mainstream schools for children with speech, language and communication needs) were able
to provide more intensive intervention than community-based SLTs:
“…there would be no point where you would even consider imagining you could see
a child three times a week in the community clinic” (P10, HSCT02)
“…in schools that might be more feasible…even if you saw them for a shorter session
twice or three times a week” (P08, HSCT02)
The transcripts of both the SLTs and SLT managers illustrated that clinical realities (e.g.
resources, large caseloads) and the pressure to remediate a child’s difficulty within a short
time-frame act as barriers to being able to practically carry out the intervention intensities
provided in the literature:
“…because we’re generally working with a child once a week for thirty minutes…that
can have an impact in getting the optimal time to actually work with them and short
blocks as well, blocks of six weeks, so you sort of feel under pressure to reach an end
goal and get there when maybe you don’t have enough time to do that” (P10,
HSCT02)
“I mean that’s the first thing definitely, resource is limited…the recommendations in
the literature I, I just don’t feel that we could ever meet that” (P16, HSCT04)
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6.3.3.2 The role of parents
Having parents’ agreement to increase intervention intensity provision was reported by SLTs
and managers as paramount. Scepticism that parents would participate in the number of
sessions provided in the literature (i.e., 2-3 sessions per week) was noted:
“…I can’t imagine a parent coming in twice a week…” (P11, HSCT03)
SLTs reported that they work “in partnership with the parents” (P20, HSCT05) to empower
them to continue intervention at home. Parents carrying out SLT tasks at home was identified
as a possible way of increasing intervention intensity within the current study, although it was
recognised that the intensity received would be difficult to calculate:
“…although the dose [dose frequency] is what we’re maybe seeing them once a week
it also depends on what the parent is doing at home…” (P09, HSCT02)

6.3.4 Theme 3: Overcoming research-practice barriers
SLTs’ and SLT managers’ use of evidence-based practice was explored. Three sub-themes
were identified: research-practice barriers; bridging the research-practice gap and; change in
practice. SLTs reported referring to their own experiences and the experiences of their
colleagues when decision-making regarding interventions and intensities for children with
phonological impairment:
“I think that probably the biggest evidence base that I go on isn’t, probably isn’t so
much the research, more what I see working day to day, child to child…” (P07,
HSCT02)
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6.3.4.1 Research-practice barriers
Within the data, SLTs reported facing difficulties such as isolation from colleagues and not
being able to attend conferences or training events due to funding constraints. Moreover,
limited awareness of, and keeping up to date with the current research were identified as
hurdles to translating research into practice. Lack of time to get to grips with the literature
and difficulty transferring research recommendations into clinical practice were also noted as
research-practice barriers:
“I mean you’re really sometimes very isolated and going through it by yourself and
learning as you go…” (P04, HSCT01)
“…we don’t have a lot of time to umm get into the nitty gritty of research…and to
read it and apply it as much as I think we all would like to…” (P21, HSCT05)
“…there’s a difference between the ideal run of the clinical research and what we do
in real life” (P11, HSCT03)

6.3.4.2 Bridging the research-practice gap
To overcome the barrier of time, SLTs advocated for the introduction of protected thinking
time within their work schedule:
“…it would just be lovely to have some time in your week where you could actually
put your mind to reading the evidence, familiarising yourself with it, building up your
confidence with it, getting your resources together and then feeling ready to go with
it” (P10, HSCT02)
SLT managers, whilst acknowledging that time is a prominent barrier, reported that it may
not be the lack of time that restricts SLTs, but an inefficient use of time:
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“…it’s a response from everybody ‘oh its time, its time’, but actually I think it’s not
about time, it’s about how we use the time” (P16, HSCT04)
To overcome barriers with replicating research in practice suggestions included SLTs
developing their own evidence base and upskilling themselves to co-produce clinically
feasible research studies:
“… if we all maybe had more skills then we would be doing more little studies…and
then that would add to the research base for things…” (P19, HSCT05)
Enablers associated with literature searching and access were primarily noted by SLT
managers and included identifying a research champion to cascade information to others and
seeking out access to journals via a university library, the Royal College of Speech and
Language Therapists (RCSLT) or ‘What Works’ websites:
“…it’s much easier where you’re not going out to look for the evidence yourself it’s
there and the Communication Trust, their website you know the What Works…it’s
good to have the database of everything…” (P12, HSCT03)
Additionally, access to continuing professional development training was expressed as a way
of overcoming the barrier of accessing up-to-date research. SLTs and SLT managers both
consistently reported that attending training workshops raised SLTs’ awareness of unfamiliar
approaches and got them to question if their clinical decisions were truly evidence-based:
“…the maximal oppositions I just think possibly because it’s harder, and it’s maybe
not, there’s maybe less known about it. I suppose I know about it because of the, I
went to the Caroline Bowen speech sound disorder day…” (P19, HSCT05)
Other facilitators for closing the research-practice gap noted within the data included
attending journal clubs and clinical excellence networks (CENs) and learning from SLT
students:
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“…I would love to start a journal club. We don’t have one…” (P17, HSCT04)
“I think that access to these umm groups or you know the CEN…is umm
invaluable…” (P18, HSCT04)
Lastly, both SLTs and managers consistently reported the importance of peer support,
including second opinions and sharing learning, as a facilitator to evidence-based practice:
“…it’s easier to do research and to take actions as a group and to…compare results
rather than going it alone” (P20, HSCT05)

6.3.4.3 Change in practice
SLTs and SLT managers reported that a change in practice to enhance the use of research was
possible. There was recognition that incorporating research into practice alongside their own
clinical expertise, the child’s individual factors and parental preferences (i.e., E3BP) may
have long-term, positive effects on the child and the SLT service:
“…we need to shift and think ‘well it is time well spent looking at research and the
evidence base…because then your interventions are going to be more effective’…”
(P19, HSCT05)
SLTs noted that it would take someone “being brave enough to say, ‘let’s change the
approach all together’” (P10, HSCT02) to initiate this change. A change in thinking and
culture within the SLT profession was reported as crucial. SLT services which prioritise
intervention quality over the quantity of children seen would prove beneficial to initiate and
sustain practice change:
“…the perception is…that seeing [children] is more important than the quality of
what you’ve done and the time they’ve been in with you…so there almost needs to be
a change in thinking around that…” (P21, HSCT05)
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Discussion
6.4.1 Theme 1: SLTs’ use of intervention approaches
The outcome of this study showed that SLTs tended to use long-standing approaches (e.g.
conventional minimal pairs, speech discrimination therapy), often in an eclectic combination,
and only progressed to using more complex approaches if the child did not respond to SLTs’
typical provision. This outcome is corroborated by the existing literature (Brumbaugh and
Smit 2013; Joffe and Pring 2008; McLeod and Baker 2014; Pascoe et al. 2010). Indeed,
Brumbaugh and Smit (2013) found that when considering a wide range of phonological
interventions, even newer graduates used longer standing approaches (e.g. phonological
awareness therapy, the cycles approach) and were less familiar with newer approaches
(published since ~1985) (e.g. Metaphon, multiple oppositions, maximal oppositions). A
particularly clinically relevant finding of the current study was that even though SLTs are not
using them, there is an awareness of other approaches that may be more appropriate for a
child’s specific presentation (e.g. multiple oppositions for extensive phoneme collapse).
While the child’s needs were key to SLTs’ practices, these findings raise questions around
whether SLTs are providing the most effective and efficient interventions for children with
phonological impairment from the outset of therapy.
Avoidance of the complexity approaches, which has been reported throughout the
literature (Brumbaugh and Smit 2013; Joffe and Pring 2008; Pascoe et al. 2010; Sugden et al.
2018), at least in part, may be due to the conflicting research findings in this area (Dodd et al.
2008; Rvachew and Nowak 2001). Unclear research has previously been identified as a
barrier to evidence-based practice for SLTs (McLeod and Baker 2014; O’Connor and
Pettigrew 2009) and was also reported within the current study. The limited use of the
complexity approaches was also linked to SLTs’ confidence and awareness of these
approaches, and the fact that many SLTs were not trained in these approaches when they
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qualified as SLTs. In an Irish survey of barriers to the implementation of evidence-based
practice for SLTs, O’Connor and Pettigrew (2009) reported that 37.5% of SLTs did not “feel
capable” of appraising the research literature (p. 1026). This corroborates the findings of the
current study regarding the impact of SLTs’ confidence levels on their engagement with
research. However, as Bernstein Ratner (2006) stated SLTs cannot solely rely on what they
learned at university to take them through their SLT careers. Constantly updating knowledge
is a necessary part of the job (Health and Care Professions Council 2014). Supporting SLTs
to overcome lower confidence levels may be a method of increasing their use of research in
practice.
Uniquely, this study discovered that some SLTs are trialling the complexity
approaches with mixed success. SLTs reported difficulties choosing appropriate children for
the complexity approaches and implementing the protocols clinically. Matching an approach
to a child’s difficulty/ies is of paramount importance as the complexity approaches appear to
be better suited to children with moderate-severe phonological impairment and no comorbidities, aged ~4 years and over with at least 6 sounds excluded from their
phonetic/phonemic inventories across 3 manner classes (Baker and Williams 2010).
Furthermore, SLTs must be clear about what outcomes to expect when using these
approaches. In particular, they should be aware of the implicational changes expected to less
marked phonemes as a consequence of using more complex targets. It may be that providing
a manualised intervention/target selection protocol and identifying guidelines for provision
(e.g. suitable children) would support SLTs’ evidence-based use of these approaches
clinically.
Indeed, the data in this study highlighted that SLTs intervention practices were linked
to the limited availability of manualised intervention protocols. The data showed that the
development of manualised intervention guides may be a way of supporting SLTs to use a
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specific intervention protocol, hence facilitating evidence-based practice. Kaderavek and
Justice (2010) highlight that treatment fidelity is important for the outcome of an
intervention. Therefore, the provision of manualised intervention protocols may support SLTs
with this element of evidence-based practice.
Limited access to intervention materials also plays a role in SLTs’ choice of
intervention. Limited resources have also been recorded by Zipoli and Kennedy (2005) as a
barrier to evidence-based practice. McCabe (2018) noted that SLTs would be more open to
changing intervention practices if intervention materials were readily available. The
development of resources for the more unfamiliar, complex approaches could make these
approaches more accessible to SLTs, increasing their clinical use. Moreover, SLTs reported
using approaches due to understanding, familiarity and comfort. This outcome has supported
the view that SLTs do not routinely use the complexity approaches due to a lack of
familiarity with the protocols (Brumbaugh and Smit 2013; Storkel 2018a). McCabe (2018)
reported that sharing knowledge and learning from each other’s clinical practices could
support behaviour change. Therefore, as suggested by SLTs and managers within the current
study, clinically trialling approaches within services, sharing experiences and partaking in
peer observation may be beneficial in encouraging SLTs to use approaches that are out of
their comfort zone. This would require organisational support (i.e., from SLT managers).

6.4.2 Theme 2: Intervention intensity provision
Little is known on the optimal intervention intensity of intervention for children with
phonological impairment (Baker 2012a). However, some preliminary evidence has been
accrued on some aspects of intervention intensity. For example, a dose of approximately 100
trials per session is often provided for conventional minimal pairs (Baker and McLeod 2004;
Weiner 1981), multiple oppositions (Williams 2005) and the complexity approaches (Barlow
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2005; Gierut 1998). Moreover, Allen (2013) highlighted that using a more intense dose
frequency (3 sessions per week) was more effective than a lower dose frequency (1 session
per week) for the same total amount of sessions (n=24) when using the multiple oppositions
approach. Total intervention duration can be difficult to gather from the literature. This is
because research studies often last for a pre-determined amount of time influencing
replicability in the clinical context. While there is some research-based information that SLTs
can use to guide their clinical practices, more robust research considering all aspects of
intervention intensity is necessary, with SLTs co-producing research studies to increase their
applicability to real-life clinical practice.
SLTs and SLT managers within this study had varying opinions on achieving the
research-based intervention intensities. It was reported that SLT managers or specialised
SLTs had more flexibility to offer a higher intervention intensity. Moreover, SLTs working
within school or language class settings could offer children higher intervention intensities as
they have greater access to children than those working within community settings. In terms
of intervention dose, some SLTs noted that a dose of 100 targets per session was achievable
in clinical practice, while others disagreed quoting time and individual child factors as
barriers. The disinclination to increase dose noted by some SLTs within this study may be
linked to the treatment of other aspects of a child’s speech, language and communication
needs alongside phonology within one session, making it difficult to elicit the specified
amount of targets for the phonological intervention. Workplace factors (i.e., size of caseload,
scheduling) have previously been cited as factors influencing intervention intensity provision
for children with phonological impairment (McLeod and Baker 2014; Sugden et al. 2018;
Zipoli and Kennedy 2005). Thus, to make change in practice viable, issues surrounding
intensity provision and how to overcome them, require investigation and support from
organisational levels (i.e., SLT managers, service commissioners).
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Within this study, SLTs and SLT managers reported that parental support was integral
to their practices. SLTs noted that homework was often a considerable part of their
intervention for children with phonological impairment and could be used to increase
intervention intensity provision. In line with this, Watts Pappas et al. (2016) found that
parents are often willing to complete SLT work with their child at home. Therefore, working
with parents as facilitators to closing the research-practice gap for intervention intensity may
be a possible avenue for future exploration and has been found to be beneficial (Sugden et al.
2016; Tosh et al. 2017). However, more robust evidence is necessary to support the role of
parents in addressing service delivery challenges (Sugden et al. 2016; Tosh et al. 2017).
However, more robust evidence is necessary to support the role of parents in addressing
service delivery challenges (Tosh et al. 2017).

6.4.3 Theme 3: Overcoming research-practice barriers
This study found that SLTs’ current decision-making focuses on using their own experiences,
the experiences of their colleagues and factors independent to the child and their parent/carer.
This finding has been corroborated elsewhere in the literature (McCurtin and Clifford 2015;
McLeod and Baker 2014; Zipoli and Kennedy 2005). While it is important to acknowledge
the invaluable contribution that SLTs’ clinical experiences and child factors bring to
decision-making, the implementation of research is also required (Dollaghan 2007; Roulstone
2011). Indeed, the use of research clinically can facilitate the progression of the SLT
profession by improving its effectiveness and efficiency (McCurtin and Roddam 2012).
Many barriers to evidence-based practice provision were uncovered in the current
study. These barriers were often universal, for example lack of time has been reported by
SLTs throughout the world (McLeod and Baker 2014; O’Connor and Pettigrew 2009; Zipoli
and Kennedy 2005), as well as within other allied health professions (Harding et al. 2014).
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Within the data, SLTs in particular reported facing difficulties such as isolation from
colleagues and not being able to attend conferences/training events due to funding
constraints. Isolation was also reported by Metcalfe et al. (2001) as a barrier to evidencebased practice.
Difficulties accessing and searching the literature were also reported as barriers to
putting research into practice within this study. This corroborates the earlier findings of
McLeod and Baker (2014) and Harding et al. (2014) who acknowledged that literature
searching can be challenging, particularly for those who qualified before online literature
searching became common. Another important outcome of this study was that the SLTs and
SLT managers found it difficult to directly transfer research recommendations into clinical
practice, leading to the development of a research-practice gap. Baker et al. (2018) identified
that the replication of research is often difficult due to inadequate reporting within research
studies. This can impact upon the researchers’ ability to replicate a research protocol and
provide a body of evidence for/against an approach, and SLTs’ ability to understand an
approach and use it clinically. Due to this, more robust, replicable research is necessary
within the SLT profession. While this is emerging over time, co-producing research with
SLTs would help ensure that research is more applicable to the clinical setting as SLTs and
researchers often have different priorities (McCurtin and Roddam 2012).
Going beyond previous research, this study sought to identify SLTs’ and SLT
managers’ views about how to narrow the research-practice gap. To overcome the barrier of
time SLTs advocated for the introduction of protected thinking time within their work
schedules. Similarly, Vallino-Napoli and Reilly (2004) found that SLTs in Australia also do
not have time allocated to evidence-based practice activities, but 93% of SLTs within their
survey reported that reading/research time should be provided within their job role. To
overcome difficulties associated with replicating research in practice and tying in with the
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recommendation of Ebbels (2017), suggestions included SLTs developing their own evidence
base and upskilling themselves to co-produce clinically feasible research.
Lastly, both SLTs and managers consistently reported the importance of peer support,
including second opinions and sharing learning, as a facilitator to evidence-based practice. In
line with this finding, Harding et al. (2014) noted that AHPs may benefit from approaching
evidence-based practice activities as a group, rather than individually. The use of peer
learning and support was also recommended by Baker and McLeod (2011b), McCabe (2018)
and McCurtin and Clifford (2015), so may be beneficial for SLTs’ in overcoming barriers to
evidence-based practice. Managers and employers have a responsibility to nurture a culture
of evidence-based practice within SLT services (Reilly 2004). Hence, working alongside SLT
managers to overcome these barriers will be crucial to the progression of evidence-based
practice within the SLT profession. SLPs also noted that an online, evidence-based resource
to support their clinical decision-making between intervention approaches and their
implementation of these, would be clinically useful. The development of an evidence-based
clinical resource is in line with the literature as McCabe (2018) noted that accessing decisionmaking tools would improve clinical practice for SLPs. This is an area for further
investigation.

Future work
The SLTs and SLT managers within the focus groups and interviews were asked for ideas on
how this thesis could support them to translate research into practice more frequently. Ideas
gathered are presented in Table 6.2. The main idea for future work was the development of a
user-friendly, online clinical resource containing manualised intervention protocols with
access to ready-made intervention materials to support their clinical practices. It was also
noted that it would be essential to guide SLTs on how to choose appropriate children for each
approach. It was suggested that this could be achieved through the development of a
182

flowchart in which SLTs are asked questions regarding the suitability of children for an
intervention approach and then are directed to the most appropriate approach for that child
based on their responses.
SLTs and SLT managers also reported that information on intervention intensity and
summaries of, or links to relevant research papers as well as guidance on the quality of these
papers should be included to guide SLTs’ evidence-based practices with children with
phonological impairment. Overall, these findings support the development of an intervention
to overcome the identified issues with translating research to practice. This is in line with the
“creation of a tool/product” stage within the Knowledge to Action framework (Graham et al.
2006).

Table 6.2 - Ideas for future work gathered from the focus groups and interviews
Themes

Sources (out of 9 focus
groups/interviews)

References within the
data

Assessment information

4

8

Effectiveness of an intervention

4

6

Flowchart (i.e., care pathway):

7

14

Who approach is suited to

2

3

Literature:

2

4

Quality

2

5

Summary

6

13

Updates on new research

2

4

Monitoring of resource longterm
Online resource

2

4

7

20

Printable materials

6

11

Overview and stages of
intervention
Visual aids (i.e., videos)
Peer contact and support

9

20

8

26

7

22

Pull out intensity information

3

10
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Resources:
Advice sheets

8

41

1

3

Record sheets

1

5

Share feature

8

18

Terminology

1

5

Training on resource use

3

13

User friendly

7

24

Conclusion
This qualitative study aimed to explore the gap between research and SLTs’ current practices
for children with phonological impairment from SLTs and SLT managers’ perspectives. The
findings have international implications due to the worldwide difficulties SLTs face when
translating research into practice (McCabe 2018; McCurtin and Clifford 2015; O’Connor and
Pettigrew 2009; Sugden et al. 2018; Zipoli and Kennedy 2005). Through thematic analysis
(Braun and Clarke 2006), three main themes were identified. Firstly, the outcomes have
strengthened previous research findings, in that SLTs often provide children with
phonological impairment with an eclectic intervention approach (Joffe and Pring 2008;
Lancaster et al. 2010; Roulstone and Wren 2001). However, this study also brings forward
new knowledge. SLTs often eclectically provide long-standing intervention approaches
despite knowing that other, potentially more effective approaches are available. Moreover,
SLTs’ tend to use a hierarchical model of intervention approaches (easier → more difficult
interventions). This practice is predominantly driven by their own experiences and
preferences and SLTs only appear to deviate if the child does not respond to therapy. This
illustrates the presence of a research-practice gap. Some SLTs reported trialling more
complex approaches clinically but reported difficulties effectively choosing suitable children
and implementing the set-out intervention protocol. Together these findings illustrate
difficulties choosing and implementing evidence-based interventions which may impact upon
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the effectiveness and time-efficiency of intervention received by children with phonological
impairment. Increasing SLTs’ understanding of unfamiliar approaches alongside the
provision of manualised intervention protocols may facilitate overcoming these barriers.
Secondly, the possibility of implementing more evidence-based intervention
intensities had mixed responses which often depended on the SLTs’ job role, work setting
and work organisation. As optimal levels of intervention intensity are not yet known (Baker
2012), more robustly designed, clinically feasible research considering intervention intensity
is necessary. This would provide a stronger evidence base and support SLTs’ decisionmaking around service provision. As SLTs and researchers often have different priorities
(McCurtin and Roddam 2012) an increased presence of SLTs in research may assist in
providing a realistic view of intervention intensity. Clinical SLTs working closely with
researchers would ensure that research is being conducted in line with clinical need, provide a
stronger evidence base in the area and facilitate SLTs’ decision-making around service
provision (Ebbels 2017; Enderby 2017).
Lastly, this study has outlined ways to bridge the research-practice gap. The provision
of a decision-making pathway, manualised intervention/target selection protocols, a pool of
easily-accessible intervention materials and peer support opportunities would assist SLTs’
understanding and clinical use of a variety of approaches. This study also highlighted the
necessity of culture change within SLT services to support SLTs to regularly access and
translate research into clinical practice (e.g. trialling unfamiliar approaches, using peer
support etc.). Using all three elements of E3BP (Dollaghan 2007) could impact positively on
SLTs’ provision of the most cost- and time-efficient service possible, decrease waiting lists,
expand service resources (Dodd 2007) and most importantly, improve all aspects of clinical
practice for children with phonological impairment (Ebbels 2017). Thus, clinically
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implementing the methods identified within this research to bridge the research-practice gap
could help to improve SLTs’ clinical management of children with phonological impairment.

Chapter 6: Summary
This study established that SLTs’ clinical decision-making was rooted in their own personal
comfort and familiarity, with strong consideration of the child’s needs and parental
preferences. This means that SLTs routinely use 2 out of 3 elements of E3BP, but do not
consistently use research evidence. Therefore, supporting SLTs to bridge the gap between
research and practice was the next stage of this thesis. A suggested method of achieving this
gathered from this study was the development of an online, evidence-based resource
containing manualised intervention protocols, easily accessible intervention materials and a
decision-making flowchart to support SLTs to both choose and implement the intervention
approaches focused on within this thesis. This outcome aligns with the recent
recommendations of McCabe (2018) to support evidence-based practice in SLT. The next
stage of this thesis sought to put these ideas into action and co-produce this clinical resource.
Co-production techniques were used to increase SLTs’ participation in research and to ensure
that the created resource was as clinically applicable and feasible as possible. Co-production
is in line with the Knowledge to Action framework (Graham et al. 2006) and Intervention
Mapping framework (Bartholomew et al. 1998).
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7. The co-production of an evidence-based resource (SuSSD) to
support SLTs’ clinical management of children with
phonological impairment

Introduction
Through a comparison of the findings of chapters 4 (systematic review) and 5 (survey), a
research-practice gap was uncovered. A qualitative exploration (chapter 6) provided some
explanation of the gap and potential ways to overcome it. The study outlined in this chapter
puts some of the identified enablers into action. McCabe (2018) outlined the benefits of
developing a clinical decision-making resource to reduce the burden of choosing between
interventions in areas with a large amount of evidence of a similar quality, such as
phonological impairment (i.e., choice overload). Evidence suggests that a decision-making
resource is likely to be a more effective enabler to bringing about evidence-based practices
than educational approaches (i.e., teaching, training sessions) (Field et al. 2014).
In accordance with this literature and building on the ideas for future work identified
by SLTs and SLT managers in chapter 6 (section 6.6), the next stage of this thesis created a
resource which provided evidence-based support for SLTs when choosing and implementing
intervention for children with phonological impairment. To ensure the created resource was
clinically relevant, it was developed via a series of co-production workshops with SLTs and
SLT managers from all Health and Social Care Trusts (HSCTs) in Northern Ireland. From
this process SuSSD (i.e., Supporting and understanding Speech Sound Disorder) was
developed on an online platform. SuSSD was produced to facilitate SLTs’ evidence-based
remediation of children with consistent phonological impairment with no co-morbidities and
only includes the three interventions of interest to this thesis (i.e., conventional minimal pairs,
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multiple oppositions, the complexity approaches). The development of SuSSD is outlined
below.

Aims and objectives
The purpose of this study was to co-produce a resource to support SLTs’ translation of
research into practice, clinical decision-making and clinical management of children with
phonological impairment. There were two objectives:
1. To co-produce the content and layout of a clinically relevant resource based on SLTs’
clinical needs and the evidence provided in the literature for the three intervention
approaches of interest;
2. To co-produce a decision-making pathway to support SLTs’ clinical decision-making
between the three intervention approaches of interest to this research.

Design
As discussed in chapter 3, SuSSD is a complex intervention. Complex interventions have
multiple interrelating components (Craig et al. 2008). The development of interventions such
as SuSSD, has been described as the “Cinderella” (Hoddinott 2015, p.1) of complex
intervention designs. This is due to the limited reporting of intervention development
procedures within research journals, leading to researchers making the same, avoidable
mistakes repeatedly (Hoddinott 2015). Adequate reporting of intervention development can
overcome this difficulty and reduce the research waste caused by the development of
resources which do not successfully translate into clinical practice (Hoddinott 2015). The
TIDieR checklist for intervention description and replication (Hoffman et al. 2014) was used
to guide the reporting of how SuSSD was developed within this chapter. This approach will
increase the replicability of this study for future SLT researchers, or indeed researchers
within other healthcare disciplines, through robust reporting.
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7.3.1 Theoretical frameworks and models
7.3.1.1 Knowledge to Action framework
As previously mentioned in chapter 3 (section 3.4.2), the development of SuSSD was guided
by the Knowledge to Action framework (Graham et al. 2006). This framework supports the
development of sustainable, evidence-based interventions (Field et al. 2014). Therefore,
using it assisted with the notoriously difficult task of translating research into practice
(Graham et al. 2006; Kitson 2009). The Knowledge to Action framework can be combined
with other frameworks. Therefore, to ensure the robust development of SuSSD the
Intervention Mapping framework (Bartholomew et al. 1998) was also used. These
frameworks worked together but had two different functions within this thesis. The
Knowledge to Action framework guided the process of translating research into practice, and
the Intervention mapping framework guided the coinciding sustainable and robust
development of SuSSD.

7.3.1.2 The Intervention mapping framework
The Intervention Mapping framework (see Figure 7.1) was chosen to guide SuSSD’s
development as it is a systematic framework for effective decision-making at each step of
resource development and implementation (Bartholomew et al. 1998). Like the Knowledge to
Action framework (Graham et al. 2006), Bartholomew et al. (1998) recommend that the
target audience are involved in the resource development process (i.e., co-production). Coproduction facilitates long-term engagement with the resource and a knowledge exchange
cycle between research and practice (i.e., researchers and SLTs) to develop the most
clinically relevant, feasible and sustainable resource possible (Moore and Evans 2017;
Wensing et al. 2013). Therefore, for SuSSD to be sustainable in clinical practice, co-
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production was an essential aspect of development and was fundamental to the process of
knowledge transfer.

Figure 7.1 - The stages of the Intervention Mapping framework (Bartholomew et al. 1998)

7.3.1.3 How the Intervention Mapping framework was applied to this study
In line with the Intervention Mapping framework a programme planning proforma was
completed which considered the issues arising from the literature and previous stages of this
study (see Figure 7.2). Once the type of resource to be developed was decided upon (i.e., an
online, evidence-based resource), a logic model on how the resource would be developed and
its potential future outcomes was devised (see Table 7.1). These steps were in line with stages
1 and 2 of the Intervention Mapping framework. In line with stages 3 and 4 of the
Intervention Mapping framework, SuSSD was designed and developed via a series of three
co-production workshops with SLTs and SLT managers. Ideas for the successful
implementation of SuSSD into clinical practice for people at different levels of the socioecological model (i.e., SLTs, children, parents, SLT managers, commissioners) were
discussed with the SLTs in workshop three (i.e., Intervention Mapping framework stage 5).
This information was input into a logic model. The implementation and evaluation portions
of the Intervention Mapping framework (stages 5-6) will be further considered in the final
stage of this thesis (face validity exploration, chapter 8) and post-doctorally.
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5. STRATEGIES
•
•
•

Co-production of the resource with SLTs/SLT managers
Logic modelling and use of the socio-ecological model to demonstrate the need
for the resource and how it will be of benefit clinically
Use of the Knowledge to Action and Intervention Mapping frameworks to
ensure robust development of the resource and increase the possibility of it
being translated successfully into clinical practice

4. INFLUENTIAL FACTORS
•
•
•

•

6. ASSUMPTIONS

SLT managers’ support
Workshop participants’
background and knowledge
Findings from the literature
and previous stages of this
thesis
Scope of thesis (i.e., time
limitations)

•
•
•

The problems/issues addressed are clinically important
enough that SLT managers will provide support to this
thesis and release staff to attend the workshops
5 SLTs will participate in workshops
The finished resource will be clinically relevant and
useful

1. PROBLEM OR ISSUE
a)
Presence of a research-practice gap
b)
SLTs require support choosing the most suitable approach
for a child’s difficulties, beyond their comfort zone
c)
SLTs’ require support with how to implement unfamiliar
intervention approaches
d)
SLTs are unsure of what intervention intensity to provide
children with phonological impairment

•
•

OUTPUTS:
•
•

•

To provide SLTs with time-efficient access to the literature
To provide SLTs with manualised intervention guides and clinical resources
To support SLTs’ decision-making between intervention approaches to choose the most appropriate
approach to suit a child’s individual needs
To provide SLTs with evidence-based guidance on intervention intensity
Development of an online, evidence-based clinical resource to target these areas

Figure 7.2 - A programme planning proforma for resource development
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Co-production workshops
An evidence-based online
clinical resource for SLTs

OUTCOMES:
•

2. COMMUNITY NEEDS / ASSETS
•
•
•

3. DESIRED RESULTS

SLTs are more involved in
research
The clinical resource is
developed

IMPACT:
•
•

Narrow the researchpractice gap
Grow the research culture
in SLT

Table 7.1 - Logic model: Resource development and its potential outcomes and impact
Context

•
•

Ulster
University
SLT services,
Northern
Ireland

Resources

•
•
•
•
•
•
•

•
•

•

SLT manager support
from each HSCT
Research team
5 SLTs to participate
in workshops
5 local collaborators
Location to carry out
workshops
Computer / IT dept
Findings from
previous stages of
this thesis to shape
both workshop and
resource content
Workshop topic
guides
Workshop materials
(PowerPoint,
papers/pens,
flipchart, etc.)
Ethical approval

Activities

Outputs

• 3 workshops
• Development of topic
guides and materials (i.e.,
PowerPoints)
• Resource development
• Meetings with IT
department
• Demonstrations of the
resource’s development
progress
• Discussions around
resource design, layout
and content
• Transcribe and analyse
data from each workshop
• Triangulation
• Write up and
dissemination of the
findings
• Logic modelling
exercises
• Reflective journal
keeping
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•

•

•
•
•

•
•

3 audiorecordings from
workshops
3 transcriptions
from
workshops
Field notes
Flip chart paper
List of main
ideas from each
workshop
Reflective
journal
Write-up of
paper/thesis
chapter

Outcomes

Short-term
• Development
of a proto-type
resource
• Write up for
publication /
thesis
• Face validity
assessment of
resource

Impact

Individual level
(SLT):
• Increase SLTs’
participation in
research
Interpersonal:
•

Increase SLTs’
awareness of
research

Long-term
Organisational:
• Investigation
of the
• Start to develop a
resource’s
more researcheffectiveness in
based culture
clinical
within the SLT
practice postprofession
doctorally

Co-production workshops: General introduction
This study was conducted within Northern Ireland with one SLT or SLT manager from each
of its five HSCTs. Three co-production workshops were conducted, each containing between
4 and 5 SLTs/SLT managers. This number was chosen because smaller groups of 5-6
participants are considered more effective in facilitating collaboration and conversation
(Green and Thorogood 2014). Workshops were undertaken as they are centred on
participatory activities. They encouraged participants’ active involvement and promoted the
exchange of knowledge and experiences to co-operatively develop a clinically-relevant
resource (Pavelin et al. 2014). Workshops are also good methods of assessing barriers and
facilitators to knowledge use in clinical practice (Légaré and Zhang 2013), which is an
essential element of the Knowledge to Action framework (Graham et al. 2006).
Workshops occurred between January and May 2018 (see Figure 7.3). The first two
workshops lasted three hours, and the final workshop lasted 90 minutes. Workshops one and
two were facilitated by the PhD researcher with support from a member of the research team
(JT), and workshop three was facilitated solely by the PhD researcher. Workshops were
located in a quiet, private room on the Ulster University, Jordanstown campus. To minimise
potential financial burden participants were reimbursed for their travel costs and to ensure
their comfort, refreshments were provided.

7.4.1 Eligibility criteria
Participants eligible to take part in the workshops were SLTs who met the following criteria:
1. Worked within the HSCTs in Northern Ireland;
2.

Worked with or oversaw others who worked with children and young people (0-18 years)
with phonological impairment;

3. Had some previous knowledge of this project.
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Collection of
initial ideas for a
clinically useful
resource

Workshop 3 May

Workshop 2 March

Workshop 1 January

Initial
development of
SuSSD and
implementation
of content and
layout ideas
from workshop
1

Demonstration
and naming of
SuSSD and the
collection of
ideas for
further
development

Figure 7.3 - The timeline and content of the three workshops
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Implementation
of feedback
from workshop
2 into SuSSD

SLTs used
SuSSD
independently
and provided
feedback on its
content and
usability

7.4.2 Participants
To improve the chance of long-term adoption into clinical practice, co-production with
potential end-users of the resource is a recommendation of the Knowledge to Action
framework and Intervention Mapping framework (Bartholomew et al. 1998; Graham et al.
2006; Straus et al. 2013). Co-production with stakeholders can enhance the likelihood of
achieving successful, sustainable adoption of a resource into clinical practice (Moore and
Evans 2017). Therefore, SLTs experienced in working with children with phonological
impairment were invited to co-produce SuSSD. Within this study, participants were a mix of
SLTs and SLT managers. This was because SLTs have excellent first-hand knowledge of the
type of resource they would find useful in their everyday practices and SLT managers would
have valuable insight into the organisational level, both of which will support the successful
transfer of SuSSD into clinical practice. In terms of reinforcing a culture of evidence-based
practice, involving SLT managers in this study was of paramount importance. All SLT
managers within this study had a caseload of children with phonological impairment, as well
as management responsibilities. This meant that all participants were knowledgeable on
current clinical practice for these children.

7.4.3 Recruitment
Purposeful sampling was conducted by the local collaborators and the research team using
the pool of participants who had attended the focus groups or interviews. Three SLTs and two
SLT managers (1 person from each HSCT) were then invited to participate in the coproduction workshops (n=5). It was desirable that the workshop participants had already
taken part in the previous stage of this thesis (focus groups and interviews, chapter 6) so that
participants would be familiar with the wider project and its aims. Moreover, continued
participation would promote long-term investment and engagement with this research study
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and SuSSD. It was aimed that participants remained consistent across all three workshops.
However, two participants from workshop one were unable to continue for personal reasons,
so were replaced for the remaining workshops. This resulted in a total of seven participants in
this study (all participants did not attend every session). One replacement participant was not
involved in the focus groups and interviews stage of this thesis but was fully introduced to the
project before the commencement of the second workshop. At the first workshop, all five
invited participants provided their written, informed consent to participate. In workshops two
and three, four participants provided their written, informed consent to take part. One
participant within workshops two and three was unable to attend either due to scheduling
conflicts or illness. Demographic information is presented in Table 7.2.

Data collection
For all three workshops, data was collected via digital audio-recordings and flip chart
exercises. All workshops were audio-recorded for data transparency. All paper-based data
(i.e., flip charts, paper etc.) was photographed at the end of each workshop by the PhD
researcher (see Appendices 10.24 and 10.25). In each workshop participants were asked
questions relating to the content and layout of SuSSD. Questions centred on:
1. Intervention approaches;
2. Intervention intensities;
3. Literature and;
4. Resource design/layout.
Questions asked within the workshops were initially developed from the information
collected from the previously completed focus groups and interviews (chapter 6) and relevant
literature (Warren et al. 2007; Williams et al. 2010). However, as the workshops progressed,
and the SuSSD resource was in the development process, questions became more specific to
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Table 7.2 - Workshops: Demographic information
P01

P02

P03

P04

P05

P06

P07

SLT

SLT

SLT

Manager

Manager

SLT

Manager

Number of workshops attended

3

1

2

1

3

2

1

Average years of experience

3

18

18

16

22

16

31

Community

Health centre

Community

Community

Community

Community

School

Role

Work setting

and school

and school

Age of client group

2-14

2-16

3-8

3-11

3-5

2+

4-16

Approx % of caseload with SSD

90%+

35%

40%

80%

80%

25%

70%

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

Yes

Attendance at a clinical
excellence network
Attendance at a journal club
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SuSSD itself. Questions for each workshop were developed into a topic guide by the research
team, with input from the project’s steering group, and were primarily based on the objectives
of each workshop (see Appendices 10.21 → 10.23). While topic guides provided structure to
the workshops, flexibility was also necessary to build on ideas and stimulate SLTs’
engagement (McLafferty 2004). The aims and objectives of each workshop are outlined
within the topic guides.
Visual elicitation methods (i.e., PowerPoint, online resource demonstration, diagrams)
were used to support participants to generate ideas and responses. The number and duration
of workshops was pre-determined and agreed with the managers of each HSCT to ensure
their participation. This meant that new information (i.e., content and layout ideas) was
developing even within the final workshop. However, due to the dynamic and fluid nature of
co-production, new feedback and ideas were expected throughout and it is possible that new
information may have emerged from the workshop participants regardless of the number of
workshops held. Conducting three workshops was within the scope of this thesis and was
sufficient to begin the development of SuSSD.

7.5.1 Data analysis
All audio-recordings were transcribed in their entirety and verbatim by the PhD researcher.
This enhanced data familiarity. Each participant (number 1-7) was provided with randomised,
anonymous, unique identifier code. All data (i.e., recordings, flip chart paper) were analysed
by the PhD researcher. The main findings from each workshop were fed back to participants
in subsequent workshops for comment, agreement or amendment. The main points from the
final workshop were fed back via email. This supported triangulation and helped to ensure
the trustworthiness of the data collection and analysis processes. The outputs from each
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previous workshop (i.e., through SuSSD) were shared at the outset of workshops two and
three, clearly mapping progress for participants.

7.5.2

SuSSD: Website development

The online resource was developed on the Squiz platform by Ulster University web
developers Mark Kennedy and James Rogers. Once the online resource platform was
developed, the PhD researcher could independently input and manipulate the content of
SuSSD. Its general content and layout was dictated by the workshop participants but was
implemented by the PhD researcher, with input from the research team. To ensure that
SuSSD was evidence-based, its content was based on the findings from the previous stages of
this thesis, particularly the systematic review (chapter 4), a host of current, evidence-based
literature (e.g. McLeod and Baker 2017; Williams et al. 2010) and RCSLT clinical
guidelines. Due to the iterative process outlined within the Intervention Mapping framework
(Bartholomew et al. 1998), development and manipulation of SuSSD’s content and layout
was ongoing and occurred mainly between workshops.

7.5.3 Rigour and trustworthiness
The use of audio-recording and verbatim transcription promoted rigour within this study. The
main resource development ideas identified from each workshop was relayed back to the
research team and workshop participants for comment, enhancing the trustworthiness of the
results. When writing up, evidence was provided for all development decisions made (i.e.,
direct quotes) demonstrating rigour. As the workshop facilitators were both SLTs and
researchers, they had an ‘insider/outsider’ position where they have common ground with
participants (i.e., being a SLTs) but also had a different primary job role (i.e., researcher).
The researchers were aware of this from the outset and to control for possible issues the PhD
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researcher kept a reflective diary (see Appendices 10.26 → 10.28). This diary considered
elements such as: my own thoughts and feelings regarding the session (i.e., before, during
and after); the atmosphere of the session; any notable events; fidelity to the topic guide and
any thoughts on the participants’ engagement, responses or non-verbal communication (e.g.
body language). This critical reflection allowed for the acknowledgement of any potential
biases and/or preconceptions that the PhD researcher may have had throughout the data
collection process. The outcome of each workshop was also reflected upon verbally with JT
immediately following the workshops and with LT in supervision sessions. This process may
have been improved if the researcher maintained the diary throughout the data analysis
process.

7.5.4 Ethical approval
Ethical approval was granted from Research Governance Filter Committee, Institute of
Nursing and Health Research at Ulster University (27th November 2016) and research
governance was approved for all five Northern Ireland HSCTs. Informed, written consent
was taken from all participants at the beginning of each workshop (see Appendices 10.18 →
10.20).

Results and discussion
Three co-production workshops were held to develop SuSSD. Within each workshop SLTs
provided insight into how the resource could meet their clinical needs for children with
phonological impairment. Between workshops the PhD researcher implemented this feedback
and then demonstrated all changes to the SLTs in subsequent workshops (see Figure 7.4).
Therefore, the workshops were cumulative as they each added to the development of SuSSD.
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The key points from each workshop and how these were implemented into SuSSD will now
be discussed.

7.6.1 Workshop 1
Workshop one was the first step in the co-production of SuSSD. It consisted of discussion
around the ideas on how to support SLTs’ use of research in practice gathered in chapter 6
(i.e., focus groups and interviews). This information was presented to the participants in
diagram form (see Appendix 10.29). They were asked to expand upon the ideas gathered to
confirm the route this study should take. SLTs were asked for feedback and ideas in two main
areas: what the resource should look like and what the resource should contain. Each area
will now be discussed in turn. The main ideas generated from workshop one are displayed in
Figure 7.5 (above) and were agreed upon by the workshop participants in workshop two.

7.6.1.1 What the resource should look like
Firstly, SLT confirmed that to make the resource as clinically useful as possible, it should be
presented online with materials that “can be printed off and used at clinic level” (P02,
HSCT01). SLTs noted that the resource should be easily accessible, “user-friendly” (P05,
HSCT02) and easy to navigate. SLTs specifically expressed the need for it to have an
uncluttered homepage and clear headings and stated that a search bar and home button would
be useful in navigation:
“It needs to look lovely and it needs to be not too busy and scary and off-putting”
(P02, HSCT01)
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(1) Scoping and engagement

(2) Co-production

(3) Testing/modelling

Scoping review;
systematic review
(a) Discuss
development
of SuSSD

Development of
proto-type
SuSSD resource

Survey of SLTs' clinical
practices

Steering group
meetings

(d)
Demonstrate
SuSSD to
participants
in workshop

Coproduction
workshops

Meeting with SLT
managers

Focus groups with SLTs
and 1:1 interviews
with SLT managers
Oct 2015 – July 2017
Figure 7.4 - The intervention development process

(c) Refine
content of
SuSSD

Jan 2018 – May 2018
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(b) Agree on
changes to be
made

Validity testing:

1 focus group
with 5 SLTs;
Demonstration
of SuSSD to
experts
June 2018

Note suitable
children for
each approach

Give simple,
explicit
intervention
overviews

Include
homemade /
signposting to
materials
Give game
ideas

Use the Warren
et al. (2007)
intensity
formula

Include
information from
assessment to
intervention

Flowchart /
pathway to
support
decision-making

User friendly
resource

Produce SLT
response sheets

Workshop
1

Figure 7.5 - The main ideas generated in workshop 1
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Provide direct
links to
research
papers

7.6.1.2 What the resource should contain
Participants reported that a flowchart or care pathway would be beneficial for clinical SLTs
to support decision-making between approaches. They stated that the resource should include
information on: risk factors of persistent speech sound disorder (SSD); comprehensive
assessment and analysis information; information on which interventions are suitable for
which children and; how SLTs would carry out the approaches clinically (including
intervention materials):
“…it would be good yes to have like a big flowchart…with your assessment, analysis
and treatment…” (P01, HSCT03)
All participants noted that intervention protocols were necessary and should be clearly and
concisely laid out with the use of bullet points to break the protocols into stages. The benefit
of using videos of SLTs’ carrying out the intervention approaches with a child was suggested
to give SLTs a visual platform to support their learning and understanding of how to
implement an approach clinically. Short, easily accessible video clips were suggested to
minimise the time-burden for SLTs:
“…a flowchart maybe or like bullet points or some, you know something that’s like
the steps or the stages” (P01, HSCT03)
“…I love the idea of videos – of seeing it as well…” (P05, HSCT02)
Another practical element highlighted was the importance of including therapy games and
materials within the resource. Either signposting to already existing materials or the provision
of specially made materials developed by the PhD researcher were suggested:
“…links to the resources as well actual pictures and things that you can use
practically…” (P02, HSCT01)
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“I suppose the draw-back maybe for some people to actually using these approaches
is that they don’t have the time to get the materials so…so if they’re readily available
then hopefully lots more people would try these” (P04, HSCT04).
It was reported that the provision of materials would be a time-saver for clinical SLTs and
could promote the use of less frequently used intervention approaches, which was identified
as a barrier to evidence-based practice in this thesis (i.e., chapter 6). McCabe (2018) reported
that SLTs would be more open to changing intervention practices if intervention resources
were readily available. This finding is in line with the results of the current study. Due to this,
a range of intervention materials were developed by the PhD researcher for each intervention
approach considered in this study.
In terms of intervention intensity, SLTs reported that the Warren et al. (2007) formula
was a useful way of conveying this information within SuSSD. SLTs noted that an
intervention intensity record sheet would be valuable for SLTs to keep track of the intensity
they are providing and build their own evidence in this area. This was developed by the PhD
researcher. In terms of research, SLTs mentioned that it would be useful to have social media
guides (i.e., Twitter) to keep SLTs updated with newly published research. Moreover, SLTs
reported that direct links to research papers and information on the quality of the papers
would be useful to enhance evidence-based practice. The provision of hyperlinks to research
papers and a link to the speechBITE website was decided upon as the most appropriate and
time-efficient method of achieving this:
“…the great thing about it is you click on it and it comes up, there’s none of this then
trying to go somewhere and find an article…” (P05, HSCT02)
It was also noted that information on where to start for SLTs wanting to get into research
would be useful. SLTs reported that providing this information would increase how
approachable research is to clinical SLTs. This could be used as a starting point for co205

producing research which has been recommended as a method of overcoming researchpractice barriers previously (Ebbels 2017).
“It’s just taking away the mystique isn’t it? To try and make is approachable for
everybody” (P02, HSCT01)
Between the end of workshop one (January 2018) and the beginning of workshop two (March
2018) all the above ideas were implemented into the online resource except the provision of
videos. At this stage, this was not deemed to be realistic due to the ethical approval required
to record intervention sessions, as well as the time-burden associated with recruiting
participants and filming. Post-doctorally this may be an area for further development. At this
stage of development, the resource was still nameless, and SLTs were asked to bring some
name ideas to workshop two.

7.6.2 Workshop 2
Between workshops one and two, the online resource was developed using the Squiz platform
by the website development department of Ulster University. The resource was situated
within the Centre for Intellectual and Developmental Disabilities (CIDD) tab of the Ulster
University website. This was the most closely matched section of the Ulster University
website content-wise and was suitable because the research team were members of the CIDD,
with LT being the head of the centre. Having the resource within the Ulster University
website was decided upon to ensure that the software would be maintained and updated
regularly and due to the cost-implications associated with hosting a standalone website.
Having the resource within the Ulster University website also meant that there would be no
download limits for SLTs using it (i.e., for intervention materials) and no costs external to the
University associated with using the resource.
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At this stage, the resource was not live however it was in edit mode and could be
accessed by the research team via a login and password. During the gap between workshops
one and two, and guided by the content of workshop one, the PhD researcher input content
onto the resource using the Squiz edit mode. From the suggestions in workshop one, SuSSD
had two main components:
1. Decision-making flowchart which supported SLTs in choosing the most appropriate
intervention approach (of those considered in this thesis) for a child with phonological
impairment;
2. Evidence-based clinical management website containing intervention protocols,
resources and guidance on intervention intensity as well as links to research articles.
At the beginning of workshop two, SuSSD was demonstrated to the 4 participants via a
projector screen and their opinions and feedback were sought on two main areas: layout and
design and resource content. The main ideas generated from workshop two are displayed in
Figure 7.6 and were validated by participants in workshop three.

7.6.2.1 Layout and design
Importantly, within workshop two the name of the resource was decided upon. “SuSSD”, an
acronym standing for “Supporting and understanding Speech Sound Disorder” was agreed
upon by all group members. This name was suggested by the PhD researcher and there was
consensus in the group that the resource should be known by the abbreviation ‘SuSSD’:
“Love it. SuSSD” (P05, HSCT02)
When SuSSD was demonstrated to the SLTs in workshop two, they reported that the
homepage was clearly laid out and appeared easy to navigate:
“…it’s very easy when you look at it you know which one…which to select ….” (P03,
HSCT05)
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It was suggested that the stock photographs used on the SuSSD homepage could be
personalised to SLTs within Northern Ireland:
“Can I say one thing about the photos, which are fabulous…but it’d be quite nice
maybe if it was actual therapists…” (P05, HSCT02)
Unfortunately, due to time restrictions it was not possible to implement this suggestion. It
may be possible to acquire real-life SLT photographs, and permissions for their use, at local
clinical excellence network meetings or conferences in the future. This is an area for further
consideration.
Moreover, SLTs reported that the accordion feature (i.e., a drop-down like feature)
and using orange ‘notice’ boxes were useful features to provide SLTs with bitesize amounts
of information while not overloading them:
“…the drop-downs, they’re nice” (P01, HSCT03)
This was important as research information being overwhelming has previously been
reported as a barrier to evidence-based practice for SLTs (O’Connor and Pettigrew 2009). It
was also suggested in workshop two that the font colour be altered so that the page titles
stood out. SuSSD’s colour scheme had to remain consistent with the main Ulster University
website so this change was not possible. However, the titles were bolded and aligned to the
centre to make them stand out. SLTs also commented that a home button may be a useful
addition to SuSSD, to increase its user-friendliness:
“A home button would be good I think” (P01, HSCT03)
This was achieved at the end of the development process (i.e., following workshop three,
prior to face validity testing).
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7.6.2.2 Resource content
In terms of website content, SLTs recommended the addition of definitions (i.e., for
stimulability) to ensure that SLTs’ gained a firm understanding of all information presented
within SuSSD:
“I think that needs to be made clear otherwise people will think ‘is that what that
means?’…” (P05, HSCT02)
Due to this, a terminology section was added to SuSSD within the ‘Clinician’s corner’ tab.
The SLTs also suggested making it clearer which approaches use the complexity target
selection criteria, as in their clinical experience some SLTs are unsure of which approaches
use the complexity target selection strategy:
“…I think people aren’t sure exactly what approaches are under the complexity…and
what ones are just you know approaches…” (P01, HSCT03)
Due to this recommendation, all mentions of the empty set, maximal oppositions or clusters
approaches in SuSSD were preceded with the words ‘Complexity approach’ (e.g. Complexity
approach: Empty set).
Within workshop two, the SLTs were shown the intervention materials that had been
developed for each approach of interest – as suggested in workshop one. They reported that
the picture stimuli provided within the resources would be very useful as a time-saving
measure for SLTs:
“…just think how much time this would you know, would save…” (P03, HSCT05)
The decision-making flowchart component of SuSSD was also discussed in workshop two.
Participants reported that more information about SLTs combining the content of SuSSD with
their own clinical judgement and the child’s individual factors (i.e., assessment, personality,
resilience) was necessary. This was intended to highlight to SLT users that while SuSSD
supports the use of research in practice, using their own clinical judgement, the child’s
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individual factors and parent preferences are also vital to implement true evidence-based
practice (Dollaghan 2007):
“…putting a wee disclaimer in there…use your clinical judgement” (P01, HSCT03)
SLTs also reported that it was necessary to be more explicit with some of the
recommendations within the flowchart (i.e., definitions and child factors) to enhance the
clinical usefulness of SuSSD for SLTs:
“…in the section if you go down, yes, to go into the complexity approach, you’re
getting other concomitant difficulties, I think that needs to be more explicit.” (P05,
HSCT02)
“…it’s not like ‘oh this age then don’t do minimal pairs’, you could if you know…and
maybe something about clinical judgement or something in there…” (P01, HSCT03)
Moreover, it was suggested that when an intervention approach is suggested through the
decision-making flowchart, that a direct link to the intervention protocol, intervention
intensity and resources sections of the SuSSD website were also provided to enhance ease of
use:
“…if you go through the flowchart… is there something about when they click on
multiple oppositions it brings up select, target selection for it and something about the
dose? Because they may not go into that section” (P05, HSCT02)
Overall, all SLTs reported that the decision-making flowchart would be very clinically useful
for SLTs:
“…it shows your, you know your clinical thinking that’s what you’re doing in your
mind, you’re going ‘right what’s going on, what going on with the child’ you know
what I mean? It’s there in front of you kind of, all the steps as well, it’s great” (P03,
HSCT05)
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7.6.3 Workshop 3
Prior to workshop three, the feedback provided in workshop two was implemented into
SuSSD by the PhD researcher. Workshop three was a 90-minute session, in which
approximately 30 minutes were spent by four SLT participants independently using the
SuSSD resource. SLTs were not provided with direct SuSSD login details, instead their
computers were pre-prepared (i.e., SuSSD was opened and logged in upon their arrival at the
workshop). This ensured that SLTs could not use SuSSD outside of the workshops (as ethical
approval was not sought for this) while still giving them the opportunity to test its usability
and navigation for themselves. Following this, the SLTs were asked for feedback on the
usability and content of SuSSD and the group developed a logic model of how SuSSD would
work in practice in the future (see Table 7.3). The main findings from workshop three are
outlined in Figure 7.7. This was disseminated to participants via email after workshop three
and no changes were suggested.

7.6.3.1 Usability and layout of SuSSD
Upon using the SuSSD resource independently, SLTs stressed that it would benefit from a
home button:
“I think it’s only really the home button that I’m finding…would just be good” (P01,
HSCT03)
This was something that James Rogers (web development co-ordinator, Ulster University)
was able to implement, alongside a SuSSD specific side bar to enhance the navigation and
user friendliness of SuSSD. When asked if they thought their colleagues would be able to
navigate SuSSD, all participants confirmed this. In terms of usability, the SLTs reported that
it would be beneficial to be able to open external links within SuSSD (e.g. links to research
articles) in a different tab. This amendment was made. Also, SLTs felt that it may be
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beneficial to space out some of the sub-tabs due to the large amount of white space on the
page:
“I just think when you click in you know for the first time you go to say assessment or
the therapy page like…it’s quite tiny…and a big massive space so I’m just wondering,
could it be a little bit better?” (P05, HSCT02)
It was suggested that images could be added to each sub-tab, as with the main tabs, although
it was noted that it would be difficult to get a suitable picture for each sub-theme (e.g. images
to represent each intervention approach). This is an area for further development, and as the
content of SuSSD increases over time these areas of white-space may naturally be filled up.
SLTs also reported that it would be useful to make all citations provided within
SuSSD into clickable links (i.e., hyperlinks taking the user to the paper):
“…it’s a pity you can’t click on some of those supporting literature links” (P05,
HSCT02)
SLTs indicated that this would enhance the usefulness and time-efficiency of SuSSD and
improve SLTs’ access to the literature. Due to the potential benefit this may have on
evidence-based practice, this change was implemented.

7.6.3.2 SuSSD content
For the ‘assessment’ tab, SLTs indicated that it would be beneficial to include additional
information on the Intelligibility in Context Scale (ICS) (McLeod et al. 2012). SLTs also
suggested that information on outcome measurement should be given its own sub-tab and that
the Therapy Outcome Measures resource (TOMs) (Enderby et al. 2013) should be included
due to its clinical relevance and RCSLT support. These changes were all made to SuSSD
following this workshop.
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For SuSSD’s intervention section, the SLTs reported that the inclusion of links to
widely available videos where SLTs were carrying out the intervention approaches of interest
would be beneficial:
“…could there be something as well about linking people to like the video clips that
there are for example in the Williams book and things ‘cause it’s one thing reading
approaches, but sometimes seeing it demonstrated…” (P05, HSCT02)
This point leads on from the discussion in workshop one. However, external links to
intervention video sources were not added to SuSSD at this stage of development due to
potential licensing issues. However, this is a main area for future development.
SLTs commented that the decision-making flowchart should be placed on the main
SuSSD homepage, “between [the] assessment and intervention [tabs]” (P07, HSCT04) as
this is where SLTs would use the flowchart within their real-life clinical management. Up
until this point, the SuSSD website and the decision-making tool were housed separately on
the Ulster University website due to development requirements of the decision-making tool.
Upon the completion of workshop three and the finalisation of the decision-making pathway,
James Rogers was able to insert the decision-making flowchart into the main SuSSD website
in the location suggested by the SLTs (i.e., between the assessment and intervention tabs).
Within workshop three, SLTs also suggested that a complete version of the flowchart (i.e.,
pdf of all possible avenues) should be included on SuSSD, although consensus could not be
reached on this. As this information was covered within the clinical decision-making
flowchart, it was decided not to implement this suggestion. This may be an area for future
development.
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7.6.3.3 The future of SuSSD in clinical practice
In the final workshop, SLTs were also asked about the potential impact of SuSSD on SLTs’
clinical practices, and how to ensure its use in the clinical context. This information was
entered into a logic model (see Table 7.3). The SLTs suggested that using SuSSD would
make clinical practice “more umm evidence-based” (P01, HSCT03) and “will get people
thinking about that rather than just doing it because it’s what you’ve always done” (P01,
HSCT03). Moreover, the SLTs reported that SuSSD would support SLTs to “challenge their
own umm clinical thinking” (P01, HSCT03) and reported that SuSSD would “…give people
more confidence…” (P06, HSCT01) in their clinical management of children with
phonological impairment. A potential barrier to SuSSD’s integration into clinical practice lies
with intervention intensity:
“My big concern is the dosage and…and that is going to be the big problem with you
know managers…in some [Health and Social Care] Trusts the dosage does not fit the
type of service, services that are being provided, and whether or not they’re prepared
to take the risk and do things differently…is going to be the problem I think.” (P07,
HSCT04)
This barrier will need consideration by those at the organisational level (i.e., SLT service
managers), as SLTs are often restricted in how much intervention they can provide at the
service level. This will be an area for future investigation. The “selling point” (P07,
HSCT04) of SuSSD was seen as its ability to support SLTs’ evidence-based choice and
clinical use of the most appropriate intervention for a child’s individual needs, which may
influence the clinical outcomes of children with phonological impairment. In turn, this could
positively impact on the SLT service due to increased discharge rates for these children,
reduction in SLTs’ caseloads and shorter waiting lists, which is of interest to those at the
organisational level:
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Table 7.3 - Logic model of the future clinical implementation of SuSSD completed in collaboration with SLT workshop participants
“What will we need to do for SuSSD to work in clinical practice?”
Resources

•
•
•
•
•
•
•

•

•

•

SLT mangers’ support
Support of commissioners
IT support
Financial support
Time for SLTs to become
familiar with SuSSD
Time to attend training in
SuSSD
Increased time provided for
assessment and analysis to
SLTs
Options to provide different
intensities than those for
routine care
Recording devices to be able
to undertake the assessment
and analysis necessary – and
the cost of these
Researcher time to engage
with post-doctoral follow-up
trial/s

Activities

•
•

•

•
•

Dissemination of
SuSSD
Raising awareness
of SuSSD to SLTs,
managers and
commissioners
(i.e., via
conferences,
training, meetings)
Nominate a
champion within
each HSCT
Monitor and update
SuSSD
Protocol and grant
writing for postdoctoral research
trial comparing
SuSSD to routine
care

Outputs

•

•

•

Presentations to
SLTs and SLT
managers on
SuSSD and
PhD findings
Circulation of
research
papers/findings
Post-doctoral
protocol

Outcomes

•

•

•

•

•
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Increased
awareness of
SuSSD
Increased
awareness of the
evidence-base
Changes in practice
relating to
intervention and
intensity provision
Recognition from
those at the
organisational level
that changes in
intensity provision
may needed
Evidence from
post-doctoral
research trial to
support use of
SuSSD (or not)

Impact

•

•
•

•
•

Increased awareness
of the researchpractice gap and how
SuSSD can help
overcome it
Increased evidencebased practice
Improve speech
outcomes for
children with
phonological
impairment
Challenge SLTs’
own clinical thinking
Increase SLTs’
confidence in their
practices

“I mean if the outcomes [*interventions*] give you the outcomes that they’re
supposed to…there should be a reduction in the length of time children are coming to
therapy……so that’s a real selling point for this…” (P07, HSCT04)
To increase the chances of successfully translating SuSSD into clinical practice the SLTs
suggested “getting the word out about it” (P01, HSCT03) and cascading information possibly
via research champions within each HSCT and training workshops:
“…think about how you’re going to cascade that…are you going to nominate a
champion you know within each [Health and Social Care] Trust?…” (P05, HSCT02)
“Roadshows from you maybe to come out to demonstrate it…because you know
yourself things get send around and people go ‘I must look at that, I must look at
that’, so if you’re sat in front of them as you say it’s workshopped or it’s
demonstrated…like that even, just let people see it” (P05, HSCT02)
These ideas are useful for the future consideration of how to integrate SuSSD into clinical
practice and will support its long-term translation into the clinical environment.

Conclusion
The purpose of this study was to co-produce a resource to support SLTs’ translation of
research into practice, clinical decision-making and clinical management of children with
phonological impairment. This was achieved through the development of an evidence-based
online resource named SuSSD (i.e., Supporting and understanding Speech Sound Disorder).
SuSSD was developed via co-production techniques with SLTs and SLT managers (n=7)
from all Northern Irish HSCTs. This method of resource production was novel and unique
within the SLT profession as this thesis was the first of its kind to co-produce a clinical
resource with SLTs.
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The robust development of SuSSD was ensured by underpinning its development with
the Knowledge to Action (Graham et al. 2006) and Intervention Mapping frameworks
(Bartholomew et al. 1998). These worked collectively to guide the robust co-production of
SuSSD. Both frameworks assumed a systems perspective and supported the use of logic
modelling (Kellogg Foundation 2004). Using logic modelling allowed for the clear,
systematic representation of the stages within SuSSD’s development, the factors which have
led to its creation and its potential future impact. The use of the socio-ecological model
(McLeroy et al. 1988) enabled the consideration of who SuSSD was directly for (i.e., SLTs)
and beyond this to look at the wider context into which SuSSD will ultimately be translated
(i.e., SLT service, NHS). This has rarely been considered within intervention development to
date. Therefore, the use of these frameworks and models gave SuSSD the best chance
possible of being sustainably adopted into SLT clinical practice.
Engaging in evidence-based practice is a professional requirement for SLTs (Health
and Care Professions Council 2014). SuSSD meets the needs of SLTs worldwide due to the
currently existent research-practice gap (McCabe 2018; McCurtin and Clifford 2015;
McLeod and Baker 2014; Metcalfe et al. 2001; O’Connor and Pettigrew 2009; Zipoli and
Kennedy 2005). SuSSD can support SLTs’ in overcoming this gap by facilitating their choice
and implementation of evidence-based intervention approaches for the clinical management
of children with phonological impairment. As SLTs already consistently use two elements of
E3BP (i.e., internal clinical data and child/parent preferences integrated through SLTs’
experiences) SuSSD could nurture SLTs’ use of the final element through improving their
access to the research (Dollaghan 2007). This has potential benefit to the SLT profession
because true evidence-based practice can increase the effectiveness and efficiency of
interventions (Williams 2005), improve SLT outcomes for children and expand SLT service
resources (Dodd 2007).
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Chapter 7: Summary
The three co-production workshops undertaken in this study allowed for a robust, clinicallyrelevant, evidence-based online resource to be developed – SuSSD. Co-production with a
small group of SLTs (n=7) increased the chances of developing SuSSD to be both evidencebased and clinically applicable. In turn, this also enhanced the ability of SuSSD to be
successfully translated into clinical practice in the long-term. The development of SuSSD on
an online platform means that it can be used worldwide, as difficulties implementing true
evidence-based practice are not UK specific (McLeod and Baker 2014; O’Connor and
Pettigrew 2009; Sugden et al. 2018; Zipoli and Kennedy 2005). This means that SuSSD
could potentially have a worldwide impact on SLTs’ use of research in practice and
subsequently, the clinical outcomes of children with phonological impairment. To gain
insight into the clinical applicability of SuSSD at this early development stage, the next and
final stage of this thesis investigated the face validity of SuSSD (chapter 8).
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8. A qualitative exploration of the face validity of SuSSD

Introduction
Leading on from the co-production of SuSSD in chapter 7, this study explored the face
validity of SuSSD. This chapter will explore SuSSD’s potential to support SLTs’ to apply
more research into practice in the clinical management of children with phonological
impairment and investigate any foreseeable barriers that SuSSD may face when being
translated into SLTs’ real-life clinical practices. Exploring SuSSD’s future implementation
and undertaking an evaluation of its clinical usefulness was in line with the final two stages
of the Intervention Mapping framework (Bartholomew et al. 1998) which guided the
development of SuSSD (outlined in chapters 3 and 7).

Aims and objectives
The purpose of this study was to determine if SuSSD has value in supporting SLTs to
translate research into practice in the clinical management of children with phonological
impairment. There were two objectives:
1. To determine if SuSSD could support SLTs to implement more research into practice
for children with phonological impairment;
2. To determine the perceived clinical usefulness of SuSSD for SLTs remediating
children with phonological impairment.

Methods
This study consisted of one focus group with five SLTs and data collection via a preparatory
proforma (see Appendix 10.31) prior to the focus group. The study was conducted in one region
of the UK, Northern Ireland, with the participation of all five Health and Social Care Trusts
(HSCTs).
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8.3.1 Eligibility criteria
Participants eligible to take part in the focus group were SLTs who met the following criteria:
1. Worked within the HSCTs in Northern Ireland;
2.

Worked with or oversaw others who worked with children and young people (0-18 years)
with phonological impairment;

3. Had not participated in studies within this thesis to date.

8.3.2 Participants and recruitment
SLTs who either carried a caseload of children and young people (0-18 years) with
phonological impairment, or managed SLTs providing this service, were the main population
in this study. For participant recruitment, SLT service managers from each HSCT selected a
local collaborator to act as a gatekeeper. Each local collaborator selected one suitable
participant to take part in the face validity focus group based on the eligibility criteria
provided by the researcher (see section 8.4.1). These potential participants were asked to
contact the PhD researcher via email or telephone. At this point each participant was
provided with the study’s participant information sheet and then confirmed that they wanted
to participate. Five SLTs were recruited, one from each HSCT. Availability to attend the
focus group was then discussed with each participant and the focus group was arranged. A
reminder email was sent one week prior to the scheduled session. On arrival at the focus
group all invited participants provided their written, informed consent to participate (n=5).
Demographic information is outlined in Table 8.1.
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Table 8.1 - Face validity: Demographic information

Years of

P01

P02

P03

P046

P05

35

8

26

-

6

Management

SLT

SLT

-

SLT

Schools

Community

Community

-

Specialist school

2-6 years

-

5-16 years

experience
Job role
Work setting

clinic
Age range of

3-6 years

caseload
Approx % of

Pre-school teenagers

20%

70%

50%

-

45 %

Developmental

DLD -

DLD,

-

DLD

language

phonological

disorder

disorder

caseload with
phonological
impairment
Areas of
specialisation

speech
sound

(DLD)

disorders
Do you attend

No

Yes

Yes

-

No

No

No

No

-

No

any clinical
excellence
networks
(CENs)?
Do you attend
any journal
clubs?

6

Demographic data for P04 was not available at the time of submitting this thesis
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8.3.3 Data collection
One focus group with five SLTs/SLT managers was conducted. This number was chosen
because smaller focus groups consisting of 5-6 participants can facilitate engagement and
communication within members (Green and Thorogood 2014). The focus group lasted one
hour and was facilitated by the PhD researcher with support from a member of the research
team (JT). The focus group was held in a quiet, private room on the Ulster University,
Jordanstown campus. Refreshments were provided. The focus group was audio-recorded and
field notes were taken by the PhD researcher.
Prior to attendance at the focus group, each participant was sent a password protected
hyperlink to access SuSSD, which had a time-limited expiry date (i.e., immediately following
the focus group). Alongside this, they were provided with a preparatory proforma (see
Appendix 10.31). For the focus group itself, a topic guide was developed (see Appendix
10.32). Questions on the proforma and topic guide were similar, with the topic guide being a
way for SLTs to elaborate on and further explain their proforma responses. This provided
depth to the results of this face validity investigation and gave SLTs a time-efficient way to
formulate ideas and responses regarding SuSSD prior to the focus group. The topic
guide was developed by the research team and questions were based on the aims of the study
and discussions with an expert in study methodology (Professor Mike Clarke, Queens
University, Belfast). The topic guide and preparatory proforma questions mainly centred on
the layout and usability of SuSSD, its ability to support SLTs’ evidence-based, clinical
practices with children with phonological impairment and any potential barriers to
successfully translating SuSSD into clinical practice for those at varying levels of the socioecological model (McLeroy et al. 1988).
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8.3.4 Frameworks
As previously mentioned in chapters 3 and 7, the development of SuSSD was guided by the
Knowledge to Action framework (Graham et al. 2006) and Intervention Mapping framework
(Bartholomew et al. 1998). The final stage of the Intervention Mapping framework
(“Evaluate the success of the resource”) was carried out through this face validity
investigation. This provided initial feedback from clinical perspectives about how likely
SuSSD was to support SLTs to translate research into practice in the clinical management of
children with phonological impairment. This investigation also provided insight into the
potential of SuSSD to be successfully and sustainably implemented into clinical practice.
Indeed, corresponding with the Knowledge to Action framework (see chapter 3, section
3.4.2) and the socio-ecological model (McLeroy et al. 1988) information on potential barriers
to implementing SuSSD into real-life clinical practice from a variety of different perspectives
(e.g. SLT, child, parent, SLT manager, commissioners etc.) was collected. This allowed for
knowledge to be gathered on the potential future implementation issues associated with
translating SuSSD into the clinical setting.

8.3.5 Data analysis
Each focus group participant and HSCT was provided with an anonymous, unique identifier
(number 1-5) to protect identities. The focus group recording was transcribed verbatim by the
PhD researcher. For the focus group data, thematic content analysis (Braun and Clarke 2006)
was carried out using the 15-point checklist for good thematic analysis (Braun and Clarke
2006). Thematic analysis was completed using NVivo by the PhD researcher (NVivo 12
2018). For the preparatory proforma data (n=5), information was collated by the PhD
researcher and shared with the research team for comment (see Appendix 10.33).
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8.3.6 Rigour and trustworthiness
The use of audio-recording and verbatim transcription if the focus group promoted rigour.
Maximisation of trustworthiness of data coding was supported through triangulation with one
member of the research team re-coding 10% of the data. A consensus score of 80.4% (45/56
themes were identified by both researchers) was found, indicating a high level of agreement.
Additionally, the main themes and sub-themes gathered from the focus group data were
emailed to all five participants for comment and verification. Four participants responded
(80%) in agreement, the remaining participant did not respond. This demonstrated the
trustworthiness of the data collection and analysis processes.
When writing up the findings, rigour was maintained through providing direct quotes
and identifying the frequency of themes (see Appendix 10.34). Lastly, as the researchers were
also SLTs, they had an ‘insider/outsider’ position within this study. This meant that they had
common ground with the participants (i.e., being SLTs) but they also had a different primary
job role within this setting (i.e., researcher). The researchers were aware of this from the
outset and to promote the trustworthiness of the data collection process the first author kept a
reflective diary (see Appendix 10.35 and section 7.6.3 for more information).

8.3.7 Ethics
Ethical approval was granted from the Research Governance Filter Committee, Institute of
Nursing and Health Research at Ulster University (Nov 2016), and research governance was
approved for all five Northern Ireland HSCTs. Written, informed consent was taken from all
participants prior to the commencement of the focus group (n=5) (see Appendix 10.30).
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Results and discussion
Following thematic analysis (Braun and Clarke 2006) five main themes emerged from the
focus group data (see Figure 8.1). These were: the usability and layout of SuSSD; SuSSD’s
role in supporting the translation of research into practice; the clinical implementation of
SuSSD; the impact of SuSSD on intervention intensity provision and; the future of SuSSD.
The findings within each theme will now be presented and discussed. The results of the
preparatory proforma data will be discussed simultaneously, with direct extracts being
provided throughout (these were differentiated from the focus group quotes with the letters
“PP” prior to the participant identifiers).

8.4.1 Theme 1: The usability and layout of SuSSD
In terms of the usability of SuSSD, all SLTs (n=5) reported that it was accessible, easy to use
and clearly and logically laid out in line with SLTs’ clinical thinking (i.e., assessment →
intervention):
“I felt the structure and the layout followed logical clinical thinking progressing from
risk factors, assessment and intervention.” (P02, HSCT02)
“Very clear layout – easy to navigate” (PP: P05, HSCT03)
It was also noted within the focus group data that SuSSD had benefits over previous face to
face training SLTs had received. This was mainly due to SuSSD having information online,
in one place, making it easier to access within busy clinical environments:
“…I was like ‘Hallelujah!’ this is just it all in the one place and it was like I breathed
a sigh of relief…” (P02, HSCT04)
This finding aligned with evidence suggesting that a decision-making resource is likely to be
a more effective enabler to bringing about evidence-based practices than educational
approaches (e.g. teaching, training sessions) (Field et al. 2014). Additionally, O’Connor and
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Figure 8.1 – Main themes and sub-themes found within the face validity focus group
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Pettigrew (2009) found that 53.1% of SLTs reported that the relevant literature not being
gathered in one location was a barrier to evidence-based practice. SuSSD therefore provides a
method of overcoming this barrier for SLTs, suggesting that it has clinical benefit. The high
acceptability of the layout of SuSSD was largely dependent on the co-production techniques
used to develop it (outlined in chapter 7). Co-production promoted a knowledge-exchange
cycle between research and practice, which permitted the development of a clinically relevant
and applicable resource.
It should be noted that one participant could not access the decision-making flowchart
aspect of SuSSD from their work location. Going forward, it will be necessary to investigate
online access requirements for SuSSD to ensure that no firewalls or pop-up blockers are in
place that may prevent access within SLTs’ work settings.

8.4.2 Theme 2: SuSSD’s role in supporting the translation of research into practice
The second theme encompassed the role of SuSSD in supporting SLTs to translate research
into practice. Within the data collected from the preparatory proformas, 100% of SLTs (n=5)
recorded that SuSSD was very likely to improve SLTs’ use of research in practice (see Table
8.2). Indeed, P02 (HSCT02) reported that: “SuSSD could not make this any easier! It will
guide clinicians to selecting intervention approaches which are evidence-based.” SLTs who
reported that they would be somewhat likely to consistently use SuSSD in their clinical
practices (n=2) concluded that due to time constraints, they would only use SuSSD with
certain children on their caseload (i.e., those with a more severe difficulty):
“I feel it would be specific for children with severe SSD to use it comprehensively as
it is currently time consuming at present to use with all children with SSD. However,
once familiar with the assessment/interventions/materials, it could be used more
frequently as less time would be needed to implement it.” (PP: P04, HSCT01)
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Similarly, in terms of recommending SuSSD to other colleagues while most SLTs reported
that they would be very likely to do this (n=3), some SLTs were only likely (n=2) to
recommend it due to the clinical area their colleagues work in:
“Very useful for the right client group.” (PP: P05, HSCT03)

Table 8.2 - Preparatory proforma results on the likelihood of using SuSSD in clinical practice
Very
likely

Likely

Somewhat
likely

Unlikely

Very
unlikely

How likely is SuSSD to improve
SLTs’ use of research in practice?

100%
(n=5)

-

-

-

-

How likely are you to consistently
use SuSSD in clinical practice?

40%
(n=2)

20%
(n=1)

40%
(n=2)

-

-

How likely are you to recommend
using SuSSD to a colleague?

60%
(n=3)

40%
(n=2)

-

-

-

The focus group data showed that SuSSD provided SLTs with up-to-date, relevant
information which enhanced their knowledge and awareness of the research:
“I really liked the links, there was lots of, I found lots of really useful things through
those links…that I had never seen before.” (P05, HSCT03)
Limited awareness of research was a barrier raised with the focus groups and interviews stage
of this thesis (chapter 6) and elsewhere in the literature (Metcalfe et al. 2001; O’Connor and
Pettigrew 2009), which SuSSD can support SLTs in overcoming. Baker (2006) noted that as
the research is constantly developing, SLTs must actively engage with recent research to
avoid out-of-date clinical practices. By providing easy access to the literature, SuSSD can
support SLTs to avoid this potential clinical pitfall.
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It was also expressed in the data that SuSSD adds a clinical perspective to the
literature, making research easier to understand and digest for SLTs, making it more
clinically applicable:
“…I’m not an academic, I am a practical worker and my brain was just confused
massively by all the, but yeah, that [SuSSD] laid it all out very clearly.” (P05,
HSCT03)
As SLTs are required to have a good understanding of the theory behind interventions, as
well as the breath of assessment and interventions available (Health and Care Professions
Council (HCPC) 2014), the information presented within SuSSD can support SLTs in
meeting this professional requirement. This illustrates the clinical usefulness of SuSSD. SLTs
also indicated that SuSSD can support SLTs’ by providing them with the evidence-based
information they require to gain confidence in their rationale for deviating from their regular
intervention provision and using unfamiliar, more complex approaches:
“I think that kind of being able to give that feedback back to parents and, and
teaching staff that yeah okay we’re going to pick something that’s really tricky but it’s
okay ‘cause you know research is telling us that it’s going to make a difference…”
(P05, HSCT03)
“SuSSD would give me confidence to try out other approaches that I don’t routinely
use in managing phonological disorder e.g. 3 element clusters or empty set (PP: P02,
HSCT02)
Bernstein Ratner (2006) illustrated that increased understanding leads to increased confidence
in dynamically and appropriately using an intervention clinically. Therefore, using SuSSD
could support SLTs to overcome issues with low confidence, which have been previously
reported within this thesis (chapter 6).
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Interestingly, some SLTs described that due to their increased awareness of the research
for phonological impairment (e.g. via recent training, workshops, cascading information from
this PhD) a change in practice was underway:
“… I think staff have already started to have, make that move to change their
practice…” (P01, HSCT04)
“Training for this treatment for SSD is being cascaded in department, and the SuSSD
resource helps outline the evidence base and usability of intervention approaches”
(PP: P04, HSCT01)
This finding impacted on SLTs’ responses within this study. For example, when asked the
likelihood of SuSSD impacting on their assessment provision for children with phonological
impairment, one participant reported this was only somewhat likely because they had already
begun implementing practice changes:
“…I have already changed my practice following the course with INT2” (PP: P03,
HSCT05)
In a qualitative exploration of allied health professionals’ (AHPs’) attitudes to evidencebased practice, Harding et al. (2014) reported that there were too many barriers to conducting
evidence-based practice for change to happen in clinical practice. However, the findings of
the current study contradict this by showing that practice change is currently underway, at
least for some SLTs within Northern Ireland. On the same strand, it was reported within the
focus group that SuSSD could support SLTs to sustain changes in practice that are already in
place or that are being initiated, rather than reverting to their older, more comfortable
practices:
“I thought at the start when we had our Caroline Bowen training you use a bit and
then you just fall back into what you’re comfortable with in your therapy that you’ve
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been using so…it’s just I think if you have this resource I think you’d be more likely to
implement it in your everyday practice…” (P04, HSCT01)
This aligns with the thoughts of Field et al. (2014) who suggested that a decision-making
resource was likely to be a more effective enabler to changing clinical practice to become
more evidence-based than educational approaches (e.g. teaching, training sessions). Enderby
(2017) noted that SLTs should change their clinical practices if there is suitable evidence for
other approaches. This recommendation aligns with the findings of the current study. This
outcome is promising. It provides hope that there are realistic ways that SLTs can overcome
barriers to evidence-based practice and indicates that SuSSD has the potential to support
SLTs to consistently apply research into practice in the clinical management of children with
phonological impairment in the long-term.

8.4.3 Theme 3: The clinical implementation of SuSSD
Within the preparatory proforma SLTs were asked about the usefulness of all aspects of
SuSSD for treating children with phonological impairment (see Table 8.3). Importantly, all
SLTs (n=5) reported that the intervention protocols provided within SuSSD were very
clinically useful:
“Great info on all approaches in a concise and easily accessible layout” (PP: P02,
HSCT02)
A unique strength of SuSSD was identified as the clinical decision-making flowchart which
was designed to support SLTs’ choice of which of its three interventions was most suitable
for an individual child:
“…having the tool to go through in such a logical way and I think it would become
quite a quick thing to do and to have the evidence behind that I think that’s really
what the strength is.” (P01, HSCT04)
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SLTs also noted that the flowchart was a practical element of SuSSD which their colleagues
could use a “as a go to tool…” (P04, HSCT01). Within the proformas, 80% of participants
(n=4) reported that the decision-making flowchart would be very useful for SLTs when
treating a child with moderate-severe phonological impairment. The remaining participant
did not have access to the clinical decision-making flowchart prior to the focus group due to
technical difficulties (as discussed in theme one, section 8.5.1).
McCabe (2018) highlighted that decision-making fatigue and choice overload can
lead to SLTs taking part in automatic, unconscious decision-making, rather than reflective,
considered decision-making. Baker (2006) and McCabe (2018) both recommended that
decision-making between interventions should be simplified for SLTs. That was what the
SuSSD decision-making flowchart set out to do, with the results of this preliminary
investigation indicating that this was successful.

Table 8.3 - Preparatory proforma results regarding the clinical usefulness of SuSSD
Section of SuSSD

Very
useful

Useful

Somewhat
useful

Not
useful

n/a

Assessment

60% (n=3)

40% (n=2)

-

-

-

Clinical decisionmaking flowchart

80% (n=4)

-

-

-

20%
(n=1)*

Intervention

100%
(n=5)

-

-

-

-

Intervention
intensity

40% (n=2)

40% (n=2)

20% (n=1)

-

-

Resources

80% (n=4)

-

20% (n=1)

-

-

Research

60% (n=3)

40% (n=2)

-

-

-

Clinician’s corner

60% (n=3)

20% (n=1)

20% (n=1)

-

-

*SLT was unable to access the clinical decision-making flowchart

234

In terms of using SuSSD clinically, parents were considered by SLTs. This is a
positive finding as this is an important element of E3BP (Dollaghan 2007). Firstly, parents
were considered in relation to intervention intensity provision. SLTs commented that parents
may find it difficult to commit to a higher dose frequency (e.g. 2-3 sessions per week).
Secondly, in terms of the assessment and analysis requirements outlined in SuSSD, SLTs
indicated that this was a significant time commitment which may not be suitable for parents:
“…I know that there’s a huge need to have a really good assessment…but my feeling
would be if I’m a parent and I’ve taken time out of my work and driven 15 miles or
whatever you don’t want to come for 6 weeks and half of that be your child sitting
naming pictures or you know duh, duh, duh, you know you want to actually
be…working and doing something.” (P03, HSCT05)
This conveys the complex integration of the socio-ecological levels in SLTs’ clinical
decision-making. SLTs must balance research recommendations with parents’ expectations,
the child’s individual factors (e.g. engagement in therapy) and also the service-level
restrictions they often face (e.g. in some circumstances limited total intervention duration):
“…it’s really trying to get a balance of what is acceptable, obviously we don’t want to
be delivering therapy that is not effective…but it’s whether we go for gold standard or
umm something in between…usually with all the NHS ahh resources and…we can’t
deliver gold standard it’s, it’s umm what’s umm most effective and safe but not
necessarily gold standard.” (P01, HSCT04)
This finding is in line with Enderby (2017) who noted that SLTs have influences including
the availability of resources, service users’ opinions, and outsiders judging SLT service
outcomes (e.g. commissioners). Harding et al. (2014) also reported that resources are often a
primary barrier for AHPs implementing evidence-based practice. The findings of the current
study suggest that SLTs use their own clinical experiences to try to balance each of these
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necessities and it could be posited that because they are the most pressing, parent and child
factors are at the forefront of SLTs’ decision-making, with research recommendations being a
lower priority at times. Providing support for this conclusion, Harding et al. (2014) outlined
that evidence-based practice is indeed placed at a lower priority when up against other
clinical factors. However, conducting a sensitive and rigorous assessment using appropriate
resources and techniques is a requirement for SLTs (HCPC 2014), and this should be taken
into consideration when managing children with phonological impairment.
In relation to time, SLTs reported that using SuSSD in the first instance may be timeconsuming due to the large amounts of information within it. The time-efficiency of SuSSD
was also linked to the background knowledge of the user and their familiarity with SuSSD:
“…I think maybe for somebody who hasn’t maybe had that refresher quite recently it
might be a bit more time consuming to work your way through.” (P02, HSCT02)
“I think if you got familiar with it [SuSSD] you could really speed up…” (P04,
HSCT01)
Despite these concerns, SLTs unanimously reported that SuSSD appeared to be time-efficient
and accessible enough that they would use it clinically. This was an important outcome which
reiterates the high face validity of SuSSD at this stage of development. Lack of time has
routinely been reported as a major barrier to SLTs’ use of evidence-based practice (McLeod
and Baker 2014; Metcalfe et al. 2001; O’Connor and Pettigrew 2009; Zipoli and Kennedy
2005). It was therefore essential that SuSSD was a time-efficient evidence-based resource in
order for it to be successfully integrated into real-life clinical practice.

8.4.4 Theme 4: The impact of SuSSD on intervention intensity provision
Information on intervention intensity presented within SuSSD was a main point of
discussion. Current intervention intensity provision was presented as being ad hoc, setting
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dependent (i.e., language units can provide more intense intervention than community
settings), and lower than in the literature by the SLTs, corroborating the results of chapter 6:
“…I’m nearly just making it up as I go along sometimes thinking well I’m going to do
it with these 4…multiple oppositions and hope that that’s going to be alright …”
(P03, HSCT05)
“…for this to be effective the research is saying this is the intensity level that’s needed
so it seems the part for me that doesn’t sit well is your implementing it, but only
weekly and you’re thinking ‘is this going to be effective?’” (P04, HSCT01)
In terms of increasing the intervention intensity provided to children with phonological
impairment at present, the SLTs provided mixed responses. One barrier to change outlined
was parents’ availability to attend more intervention sessions (i.e., higher dose frequency),
although it was suggested this may be setting dependent:
“I personally feel it would be challenging for a parent to commit to 3 times a week in
a community clinic, umm it’s easier when the child is in the language unit because
they’re there every day…” (P01, HSCT04)
At service level, SLTs reported that increasing intervention intensity provision to be more in
line with the literature presented in SuSSD (i.e., findings from chapter 4) may have a negative
impact on the rest of an SLTs’ caseload:
“I think possibly we can work towards twice a week but the impact of seeing these
children three times a week umm has a knock-on impact on children who don’t have
speech sound disorders on our waiting lists…and they can’t be umm
disadvantaged…” (P01, HSCT04)
However, SLTs may be unaware that providing more intervention is not necessarily more
beneficial (Warren et al. 2007). Instead, it is worth considering how intervention is packaged
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(i.e., dose frequency provision (Allen 2013)). More research is needed in this area to further
inform thinking and clinical practice.
SLTs also conveyed that the clinical realities SLT services currently face (e.g. lack of
funding, staffing issues) act as barriers to implementing evidence-based intervention
intensities:
“…even 3 times a week in some of the language units, we wouldn’t have that, the
staffing that would be able to support 45, what was it 45 minutes to an hour for some
of the approaches?” (P01, HSCT04)
Within the preparatory proforma, SLTs were asked to state how likely they would be to
change different aspects of their intervention intensity provision based on the information
provided in SuSSD (see Table 8.4). The results showed that SLTs were most likely to change
their practices with intervention dose (i.e., number of targets elicited in single words per
session). This emphasised that SLTs were willing to change any aspects of practice that they
can independently, but were restricted in changing other aspects of intervention intensity that
are likely to be set at the organisational level (i.e., total intervention duration, session length,
dose frequency):
“…it is unlikely that the number and length of sessions will be changed in the
immediate future in community clinic settings. However, I recognise the importance of
these factors and if I was working independently I would have more autonomy to
make these changes. I have already provided feedback to my senior colleagues about
the current evidence and I am hopeful that we can adapt our current model of service
delivery to better support the use of evidence-based interventions within the
community clinic setting.” (PP: P02, HSCT02)
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Table 8.4 - Preparatory proforma results detailing how likely SLTs are to change aspects of intervention intensity based on SuSSD
Intervention intensity variable

Very likely

Likely

Somewhat

Unlikely

likely
Dose

How likely is it that you would change the number of

Very
unlikely

80% (n=4)

20% (n=1)

-

-

-

20% (n=1)

-

20% (n=1)

60% (n=3)

-

20% (n=1)

20% (n=1)

20% (n=1)

40% (n=2)

-

40% (n=2)

-

20% (n=1)

40% (n=2)

-

targets you elicit in single words per session (i.e., dose)
due to the information outlined in the SuSSD resource?
Dose

How likely is it that you would change the number of

frequency

sessions you currently provide per week due to the
information outlined in the SuSSD resource?

Session

How likely is it that you would change the length of

length

sessions you currently provide due to the information
outlined in the SuSSD resource?

Total

How likely is it that you would change the overall

intervention amount of sessions you provide due to the information
duration

outlined in the SuSSD resource?
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Interestingly, Metcalfe et al. (2001) noted that AHPs feel that they do not have enough
authority to make practice changes. This finding was echoed within the current study:
“…’cause you’re not actually doing it as research or the literature has said…but it’s
so evidence-based that it is something, and our managers are on board with that, but
still we only offer weekly therapy…that’s not something we can change you know”
(P04, HSCT01)
“Length of session is typically 45mins but could potentially be increased depending
on type of intervention approach used and required session length. This would be an
area for management to consider.” (PP: P04, HSCT01)
In Australia, Sugden et al. (2018) found that SLTs often cite workplace factors as the main
reasons for not providing evidence-based intervention intensities. To initiate change,
discussions with SLT service managers and commissioners at the organisational level about
evidence-based intervention intensity provision are necessary. This is vital because gaps in
evidence-based decision-making do not only occur at the SLT level of the socio-ecological
model, but across all sectors (e.g. SLT, management, policy levels) (Straus et al. 2013).
Moreover, SLTs require evidence to support their requests for changing intervention intensity
provision. Therefore, to make this discussion impactful, SLTs should draw on both evidence
from the literature (e.g. that provided via SuSSD) and evidence from their own clinical
experiences (e.g. recording of intensity provision and clinical outcomes associated with this).
To overcome the difficulties posed by intervention intensity barriers, it was
documented in the data that SLTs require support with how to implement aspects of
intervention intensity in clinical practice, particularly intervention dose. Watching others
carrying out intervention sessions or demonstrations of how to calculate different aspects of
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intensity were considered paramount. Due to this, having videos of SLTs carrying out
interventions within SuSSD was recommended:
“I suppose just as an idea of maybe some videos of therapists actually carrying
out…” (P03, HSCT05)
This was in line with the social proof heuristic outlined by McCabe (2018) that SLTs will be
more comfortable in carrying something out (e.g. an intervention) if they can see how other
SLTs do this. Therefore, videos of SLTs carrying out the intervention approaches of interest
to this study will be an area for further development (also suggested within chapter 7).
Using SLT assistants, parents and school staff as therapy agents to give SLTs more
time to treat other children with more severe phonological impairment was also suggested as
a potential enabler to overcoming barriers to higher intervention intensity provision:
“…we’re trying to do more and more to upskill the teachers and parents in fact…and
to support the language needs to try and release us more to do what we can only do,
which is the speech sound disorder work.” (P01, HSCT04).
McLeod et al. (2017) recommended that robust training was necessary for non-SLTs to
become agents of SLT intervention. For children with primary language impairment, Boyle et
al. (2007) reported that well-trained SLT assistants can be effective agents of therapy who do
not require specialist intervention from SLTs. McCartney et al. (2005) noted that the
potential benefits of SLT assistants included that more children would get intervention,
therefore increasing the throughput of SLT caseloads and that using SLT assistants may give
SLTs more time to see children requiring more specialist intervention. This aligns with the
thoughts of SLTs within the current study, however more research on the effectiveness of
intervention provided by non-SLTs for children with predominant phonological impairment
is necessary to support this.
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Moreover, for children with speech sound disorders, Watts Pappas et al. (2016) found
that parents were often willing to complete SLT work with their child at home. In their
review of the existing evidence in this area, Sugden et al. (2016) reported that more robust
research, in which greater detail is recorded on parent participation (e.g. tasks set out), is
necessary to progress forward with parents as therapy agents for children with phonological
impairment. Tosh et al. (2017) echoed this finding for children with speech and language
difficulties. Therefore, more research is necessary to gather evidence on the effectiveness of
using parents as therapy agents for children with phonological impairment.
Lastly, the introduction of SLTs who specialise in phonological impairment was
suggested within the focus group. There was debate about the necessity of this, with some
SLTs noting that treating phonological impairment “is a specialism within itself” (P02,
HSCT02) and that having a specialist role could overcome difficulties with children receiving
less intervention than is provided in the literature. Other SLTs noted that having specialist
SLTs may take away both knowledge and skills from other unspecialised SLTs, which would
be detrimental to the SLT service due to the high prevalence of phonological impairment
within SLTs’ caseloads (Broomfield and Dodd 2004):
“…it would be good to have a specialist or two specialists to deal with the ones
[children] who don’t make progress or the expected level of progress, that they could
be transferred to…but I don’t think we should be saying that our band 5 and 6s with
general caseloads umm aren’t capable or shouldn’t be working with these children.”
(P01, HSCT04)
Supporting this outcome, Harron and Titterington (2016) noted that identifying recognised
experts/role models as a point of reference for SLTs was one way of supporting best practice.
Thus, one recommendation emerging from this thesis is that specialists in phonological
impairment are created. This job role would encompass the treatment of children with more
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severe phonological impairment. Due to the smaller, reduced caseloads specialists tend to
have (uncovered in chapter 6), they would have more freedom to provide evidence-based
interventions and intensities for these children. This role may also include being a research
champion for phonological impairment and cascading information regarding recent research,
conferences or other training opportunities and providing general support and expertise to
other SLTs. This would facilitate SLTs in overcoming many of the identified barriers to
evidence-based practice outlined in chapter 6 of this thesis (e.g. working in isolation, limited
access to the research, lack of peer support). As suggested within this face validity
exploration, the benefits to having specialised SLTs in phonological impairment should be
discussed with representatives at the organisational level (e.g. Public Health Agency (PHA),
SLT commissioners) to help the SLT profession to progress forward with the evidence-based
management of children with phonological impairment.

8.4.5 Theme 5: The future of SuSSD
The future implementation of SuSSD into SLT clinical practice was discussed. Within both
the focus group and preparatory proforma data, barriers to using SuSSD in clinical practice
were investigated. Barriers at all levels of the socio-ecological model (McLeroy et al. 1988)
were explored: the individual (SLT), children with phonological impairment and their
families; (interpersonal level); SLT managers; SLT services (organisational level); school
staff (community level) and; NHS SLT service commissioners (policy level). This was useful
to consider the context that SuSSD will be implemented into and plan for any potential issues
(McLeroy et al. 1988).
The reported SLT-related barriers to using SuSSD in clinical practice included: SLTs’
“reluctance to change practice” (PP: P02, HSCT02); having limited time to become familiar
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with SuSSD and; the pressure of providing more intervention for children with phonological
impairment on their caseload (i.e., higher intervention intensity):
“Finding time to get to grips with new research and appropriate/detailed assessment
and intervention techniques.” (PP: P05, HSCT03)
“……No [number] of therapy sessions per week for a community SLT.” (PP: P03,
HSCT05)
As already mentioned, SLTs reported that the time implications associated with assessment
and analysis may be a barrier to using SuSSD clinically for some SLTs. As SLTs often have
time constraints, there are difficulties associated with carrying out full assessment and
analysis procedures as outlined in SuSSD within a limited time-frame. SLTs reported that this
may be a barrier to the clinical use of SuSSD if the SLT is not invested in evidence-based
practice:
“There is a lot of assessment and analysis required which is very time consuming
within a 6-week block…” (PP: P02, HSCT02)
“…it hasn’t stopped me ‘cause I’m interested…but it might stop people who aren’t so
interested.” (P02, HSCT02)
Moreover, as SuSSD was specially designed for children with predominant phonological
impairment and no other co-morbidities, the SLTs noted that this could limit its clinical
applicability:
“…it might make you only use it on specific children…and it’s supposed to be for
severe or moderate to severe…” (P04, HSCT01)
Children with phonological impairment, and other types of speech sound disorder, often
present with other co-morbidities (Broomfield and Dodd 2004). However, limited
generalisability of research findings is a barrier to evidence-based practice (Metcalfe et al.
2001; O’Connor and Pettigrew 2009). Therefore, future research should be completed for
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children with phonological impairment and co-morbidities (i.e., receptive language
difficulties, Downs Syndrome) to be more representative of SLTs’ clinical caseloads. Most of
the intervention studies on which SuSSD was based were single case descriptions or single
case experimental designs and often only contained children with phonological impairment
(see chapter 4). Due to these factors, generalisation to other clinical populations is limited
(Logan et al. 2008). This does not mean that these intervention approaches are not
appropriate for children with co-morbidities but emphasises the importance of using the other
two aspects of E3BP (i.e., SLTs’ own expertise and child/family factors) in careful, evidencebased clinical decision-making.
Within the data it was suggested that SLTs may benefit from background
understanding of the approaches included in SuSSD (i.e., conventional minimal pairs,
multiple oppositions, maximal oppositions, empty set and 2/3-element clusters). However,
other SLTs noted that training would not necessarily preclude the use of SuSSD because
SLTs can learn as they use it and from colleagues cascading information from relevant
courses/training:
“…we’ve had training from people who’ve been on the training…so like I would
have a fair idea an overview, so it did definitely make sense but…I think it would be
more useful if I had, if I was able to go to your training INT2 and then I think it would
make more sense…” (P04, HSCT01)
This is in line with previous findings that SLTs tend to learn more from interactive
workshops than journal articles (McCabe 2018; Signorelli et al. 2011). However, Kaderavek
and Justice (2010) also noted that training may be required to implement interventions with
high fidelity (i.e., following the protocol). Based on these findings it is possible that a future
aspect of SuSSD may be the introduction of training on the intervention approaches within it
(which may include videos/podcasts within the SuSSD resource). Measuring the level of
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fidelity with which SLTs use SuSSD will also be a consideration for all future work. This
will include how SLTs’ follow the recommendations within SuSSD and how they carry out
the interventions/intensities within it in their clinical practices.
In terms of barriers to using SuSSD with children with phonological impairment and
their families and school staff potential implementation issues included: the responsibility of
parents to attend more intervention sessions; the amount of time out of class this will equate
to for the children and; views that parents and children may become “frustrated with the level
of assessment” (PP: P02, HSCT02). Relating to this, McCabe (2018) suggested that SLTs
should offer the higher, evidence-based intensity (i.e., 2-3 sessions per week) as standard
practice, so that the service user (or parent) is less likely to reject it. This would require a
change of mind-set and standard provision by SLTs and SLT managers but may assist in
overcoming the hurdle of parents’ participation in SLT intervention.
For SLT managers and the SLT service, the main barriers associated with using
SuSSD clinically were “relating to increased resources required to implement the necessary
changes to services” (PP: P02, HSCT02), balancing the intervention intensity suggested
within SuSSD with other service demands and concerns about the robustness and consistency
of research findings:
“I think the resource will definitely support an increased use of research within our
practice but there’s still that gap there about what we know works and sort of working
with the constraints of how our services are set up…” (P02, HSCT02)
Lastly, at commissioning level, SLTs commented that due to current large caseloads
and long waiting lists children with phonological impairment may not be the priority for more
funding and could be overlooked. It was also reported that for cases to be brought to
commissioners for more funding or resources, more research is necessary to prove the
effectiveness and efficiency of some of the interventions:
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“Services across Health and Social Care are experiencing challenges e.g. staff
shortages, increased waiting lists, increased referrals, reduced budgets etc. this
clinical population (i.e., children with speech sound disorder) may be over-looked
and not prioritised.” (PP: P02, HSCT02)
“Some further research [is] needed for conclusive results of efficacy of some
approaches, e.g. empty set dosage. Would help to have this available when
commissioning services.” (PP: P04, HSCT01)
Firstly, as already noted, inadequacies in the methodologies of research studies have
previously been reported as barriers to evidence-based practice in SLT (O’Connor and
Pettigrew 2009; Zipoli and Kennedy 2005). This aligns with the recommendations of Wren et
al. (2018) that more robust research is necessary within paediatric speech sound disorders and
McCurtin and Roddam (2012) who noted that the published research frequently does not
meet SLTs’ clinical needs. These are aspects of evidence-based practice that researchers
should consider when designing and reporting research studies in future.
Secondly, this finding highlights an issue around the importance afforded to persistent
phonological impairment as a condition which it seems, has become lost in relation to other
areas of speech, language and communication needs which may be regarded as more
impactful on children’s future lives (e.g. autism spectrum disorder) from a political
perspective. As previously discussed throughout this thesis, considering implementation
issues from organisational perspectives is of paramount importance. Although McCabe
(2018) hypothesised that SLTs may blame external factors beyond their control when faced
with research-practice gaps, there are many organisational factors which can act as barriers to
SLTs’ provision of evidence-based practice (e.g. pre-arranged schedules, financial
constraints, workplace culture). Indeed, Harding et al. (2014) found that AHPs reported that
organisational barriers prevented the implementation of research into practice and SLTs have
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reported that they do not have enough authority to change clinical practice (O’Connor and
Pettigrew 2009). However, SLTs are responsible for their own clinical practices, and they are
required to adapt and modify their clinical management in line with emerging research
(HCPC 2014). Thus, SLTs should use all elements of evidence-based practice (E3BP),
including research evidence, to enhance their clinical practices.
To make necessary changes in practice viable, barriers to evidence-based practice and
how to overcome them should be discussed with representatives at the organisational level
(e.g. SLT service managers, commissioners etc.) to advance a shift in culture. The necessity
of a culture shift where a higher priority is placed on evidence-based practice despite clinical
pressures was also recommended by Harding et al. (2014). This is important because
difficulties with evidence-based decision-making can occur at organisational levels (Straus et
al. 2013). Therefore, increasing managers’ and commissioners’ awareness of the current gaps
between research and practice within SLT services may facilitate their support of bridging
this gap.
To begin to raise awareness of the areas where practice change could be initiated, the
results of this thesis were disseminated to the AHP consultant for the PHA and the AHP lead
officer for the Department of Health in a face to face meeting. The thesis findings were also
disseminated to SLT service managers within Northern Ireland, as well as the project steering
group (see section 3.3) which included SLT and parent representation. Sharing the findings of
this thesis facilitated discussions about change and future actions at various important levels
of the socio-ecological model within Northern Ireland.

Conclusion
The aim of this study was to determine if SuSSD has value in supporting SLTs to translate
research into practice in the clinical management of children with phonological impairment.
The results showed that the future of SuSSD is bright. SLTs reported that SuSSD was a
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clinically relevant, usable and necessary tool that could support SLTs’ evidence-based
intervention provision for children with phonological impairment. The results of this
preliminary investigation indicated that SuSSD does indeed have value in supporting SLTs’
evidence-based practices for children with phonological impairment.
Moreover, SLTs reported that SuSSD was preferable to conventional training
packages as it provided evidence-based treatment pathways and materials in one, easily
accessible format. The co-production techniques used to develop SuSSD (outlined in chapter
7) enhanced its clinical relevance and ensured that it was in line with clinical thinking. These
findings provide strength for the use of co-production techniques within the discipline of
speech and language therapy. The high clinical applicability of SuSSD will also act as an
enabler to its successful translation into clinical practice in the future. The clinical relevance
of this is high. The use of SuSSD in clinical practice has the potential to improve SLTs’
evidence-based clinical management of children with phonological impairment, which in turn
is known to increase the effectiveness and efficiency of intervention provision (Williams
2005), improve SLT outcomes for children and expand SLT service resources (Dodd 2007).
The outcome of this study also showed that SuSSD would be clinically useful for
SLTs to provide rationale for changing practices and could consistently support SLTs’ longterm use of unfamiliar intervention approaches. On the other hand, SLTs noted that changing
intervention intensity provision to be in line with SuSSD would be more difficult. Barriers
were identified at levels beyond the SLT, including the children they treat, their parents and
SLT managers and commissioners. To overcome these barriers, SLTs recommended
discussing the benefits of changing intervention intensity with SLT service commissioners
and SLT service managers. The possibility of introducing specialised SLTs in phonological
impairment was also suggested to enhance service provision for children with more severe
phonological impairment, due to the increased flexibility associated with this job role
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(identified in chapter 6). Overall, the findings of this study highlighted the potential
usefulness of SuSSD for SLT’s clinical practices with children with phonological impairment
and identified some foreseeable implementation barriers which can be considered as the
development and testing of SuSSD progresses post-doctorally.

Chapter 8: Summary
The results of this face validity exploration were positive with all SLTs (n=5) reporting that
SuSSD was very likely to improve SLTs’ use of research in practice. SuSSD was reported to
be a supportive clinical resource which could facilitate SLTs’ choice and continued
implementation of the most suitable intervention approach for a child’s needs (of the three
approaches of interest). The findings also demonstrated that some SLTs in Northern Ireland
were already starting to change their practices to be more in line with the research. This was a
positive finding that demonstrated that SLT-directed changes in practice were not just
possible, but in progress.
Changes in practice relating to intervention intensity provision were perceived as
more difficult to initiate. SLTs illustrated that when implementing the intensity suggested
within SuSSD, they must consider the impact at various levels of the socio-ecological model.
Going forward, collaboration with those at the organisational level will be necessary to
ensure that SLTs can initiate changes in practice where necessary, to ensure that children
with phonological impairment receive the most effective and time-efficient intervention
possible. In the final chapter of this thesis (chapter 9), the findings of this thesis will be
discussed, and the future directions of this work will be outlined.
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9. Discussion, conclusions and future directions
Within this final chapter the aims and key findings for each stage of this thesis will be
discussed alongside the unique contributions of this work to knowledge, theory and practice.
The methods, models and frameworks used within this thesis will be outlined alongside the
limitations and the future research that may stem from this work.

Study aims and objectives
The aim of this thesis was to inform and develop an intervention to support speech and
language therapists’ (SLTs’) use of evidence-based practice in the clinical management of
children with consistent phonological impairment. The thesis objectives were mapped to the
five stages necessary to achieve this aim (see Figure 9.1):
1. Systematic review: To examine the evidence base of three key phonological
intervention approaches, considering the intervention intensity provided for these
approaches.
2. UK-wide survey: To investigate the clinical management of phonological impairment
by SLTs in the UK, focusing on intervention approaches and intensities used in clinical
practice.
3. Focus groups and interviews: To explore the gap between research and SLTs’ current
practices for children with phonological impairment from SLTs and SLT managers’
perspectives
4. Resource co-production workshops: To co-produce a resource (SuSSD: Supporting
and understanding Speech Sound Disorder) to support SLTs’ translation of research into
practice, clinical decision-making and clinical management of children with
phonological impairment.
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5. Face validity exploration: To determine if SuSSD has value in supporting SLTs to
translate research into practice in the clinical management of children with phonological
impairment.

Figure 9.1 - The stages and chapters within this thesis
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Study design, models and frameworks
To achieve the aims and objectives of this thesis an explanatory sequential mixed methods
design was used. This allowed for the research (systematic review, chapter 4) and the
quantitative data on current practice (survey, chapter 5) to be gathered and compared in the
first instance. This was necessary due to the gaps in knowledge identified in chapter 2’s
literature review (e.g. current intervention intensity provision). Moreover, the comparison of
the outcomes of the systematic review and survey of current practice enabled the
identification of research-practice gaps, which were then explored via focus groups and
interviews (chapter 6). This facilitated discussion around how to narrow the research-practice
gap which led to the co-production of an online, evidence-based clinical resource (i.e.,
SuSSD) (chapter 7), and its subsequent face validity testing (chapter 8).
This work was guided by the Medical Research Council’s (MRC) guidelines for
developing and evaluating complex interventions (Craig et al. 2008). Although the MRC
guidelines emphasise the importance of underpinning an intervention with individual change
theories, these guidelines do not consider the environment that SuSSD will be placed into in
the long-term (i.e., National Health Service (NHS)) (Moore and Evans 2017; Richards and
Hallberg 2015). Therefore, this thesis also utilised the Knowledge to Action framework
(Graham et al. 2006) as this assumes a systems perspective. This is a conceptual framework
to assist in the development and sustainable translation of research-based resources (such as
SuSSD) into clinical practice (Field et al. 2014).
To develop SuSSD robustly, the Intervention Mapping framework (Bartholomew et
al. 1998) was used. This framework guided SuSSD’s co-production, development and
evaluation within chapters 7 and 8 particularly (i.e., co-production workshops and face
validity exploration). As with the Knowledge to Action framework, co-production is
embedded into the Intervention Mapping framework to support the integration of research
into practice. Co-production allows for the integration of research findings and information
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from the clinical SLT setting into resource development (i.e., a knowledge exchange cycle),
improving SuSSD’s clinical acceptability. This improves the likelihood of SuSSD being
successfully adopted into clinical practice.
The Intervention Mapping framework includes the use of logic modelling (Kellogg
Foundation 2004). Logic models are tools that logically show the course of development,
monitoring and evaluation of programmes/interventions through demonstration of the
necessary actions right through to the impacts of the developed intervention (Chen et al.
1999). Developing a logic model was important for ensuring that key stakeholders (e.g. SLT
service managers) understood the need for SuSSD, and how it is expected to support their
staff and services in the long run. Indeed, the socio-ecological model (McLeroy et al. 1988)
was used to fully consider the environment that SuSSD will be implemented into in the future
(i.e., SLT services within the NHS) (McLeroy et al. 1988). This model considers change
beyond an individual level and recognises the whole context that SuSSD will be placed into,
as this is recognised to impact the success of adoption of evidence-based interventions. This
reinforces the importance of co-production to ensure that the local context is considered when
planning and developing clinical interventions.
The use of these models and frameworks assisted in developing SuSSD in such a way
that it could be successfully and sustainably translated into real-life clinical practice
following this study. The combination of these models and frameworks is novel within the
field of speech and language therapy and has promoted the development of a unique,
evidence-based, clinical resource to support SLTs’ evidence-based practices with children
with phonological impairment: SuSSD. This thesis was the first of its kind to co-produce a
clinical resource with SLTs making this work a novel contribution.

254

Key findings and contributions
Each of the five stages of this thesis had unique findings which have made contributions to
knowledge, theory and practice. The main results and contributions of each stage are outlined
below.

9.3.1 Chapter 4: Systematic review
This systematic review found that there was existing evidence supporting the effectiveness of
all the intervention approaches investigated (i.e., conventional minimal pairs, multiple
oppositions, the complexity approaches: maximal oppositions, empty set, clusters). In terms
of which approach was the most effective and efficient, the results were somewhat mixed.
The findings showed that the multiple oppositions approach was more effective for children
with phonological impairment characterised by phoneme collapse than the conventional
minimal pair approach (Williams 2000; Williams 2005). The single case experimental design
(SCED) study by Lee (2018) and case study description by Williams (2000) had the highest
methodological quality ratings for their respective study designs of the studies included
within the review, providing support for these findings (see chapter 4). However, more
research is necessary to confirm these outcomes.
When comparing the conventional minimal pairs and complexity approaches the
outcome was more uncertain. Gierut (1990), Gierut (1991), Gierut and Neumann (1992) and
Topbaş and Ünal (2010) all found that the complexity approaches (empty set and maximal
oppositions) were more effective and efficient at bringing about system-wide change in a
child’s speech sound system than a conventional minimal pairs approach. As the studies by
Gierut (1990; 1991) and Topbaş and Ünal (2010) had the highest methodological quality
scores for SCEDs in the systematic review (9/11 on the SCED scale), this provides support
for these findings (see chapter 4). This is of great interest clinically as SLTs do not routinely
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use either the multiple oppositions or the complexity approaches (Brumbaugh and Smit 2013;
Hegarty et al. 2018; McLeod and Baker 2014; Pascoe et al. 2010; Sugden et al. 2018).
However, conflicting evidence was also found within this systematic review.
Rvachew and Nowak (2001) found that in pre-school children, the minimal oppositions
approach was more effective than a maximal oppositions approach and Dodd et al. (2008)
concluded that there was no significant difference between minimal and non-minimal (i.e.,
more complex) approaches. However, as the maximal oppositions and/or conventional
minimal pair protocols were not followed directly in these two studies, it could be said that
these approaches did not directly compare these approaches. Although these studies are the
highest levels of evidence included within this systematic review (i.e., RCTs) and had the
highest score of the RCTs included in this review on the PEDRO-p scale (i.e., 6/10), the
actual quality and rigour of the protocols used within these two studies is flawed. This
highlights the importance of critical appraisal to make valid conclusions about research
findings. Moreover, this illustrates the need to develop more robust research comparing
clinical outcomes with different approaches to confirm and clarify these findings.
This systematic review also established that there was little information reported in
the literature about intervention intensity for the approaches of interest. However, a consistent
finding was that for the conventional minimal pairs and complexity approaches, a dose of
eliciting target sounds approximately 100 times in single words per session was typically
used throughout the literature (Baker and McLeod 2004; Barlow 2005; Gierut 1998; Weiner
1981). For the multiple oppositions approach, a dose of ≥50 was suggested by Williams
(2012), increasing to ≥70 for children with more severe difficulties (Williams 2012).
Moreover, Allen (2013) noted that increased dose frequency (i.e., 3 sessions per week) was
more effective than a lower dose frequency (i.e., 1 session per week) for pre-school children
receiving the multiple oppositions approach. These findings may guide SLTs’ clinical
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decision-making but more research is necessary to further support SLTs’ clinical
management of children with phonological impairment.
Main contributions: Conducting more systematic reviews was identified as a research
priority for SLTs (McDonough et al. 2011) and this can be used as a time-efficient method of
informing SLTs’ clinical decision-making. This systematic review has synthesised findings
relating to the effectiveness and intensity provision for three key phonological intervention
approaches. The results showed that all three intervention approaches effectively remediate
phonological impairment. A comparison of SLTs’ clinical practices from the scoping review
(chapter 2) indicated that SLTs do not tend to use more complex interventions routinely in
clinical practice. However, there is the potential that they may even be more effective and
efficient than their current practices (i.e., use of eclectic intervention approaches including
conventional minimal pairs). This warrants further consideration. Lastly, there was a lack of
rigour across the evidence base for all intervention approaches considered indicating areas for
future research.
Dissemination: This study is being prepared for publication and the results have been
disseminated to all Health and Social Care Trusts (HSCTs) in Northern Ireland.

9.3.2 Chapter 5: UK-wide, online survey
From the 166 responses to this UK-wide, online survey, it was found that SLTs tend to use
long-standing intervention approaches with developmental target selection criteria (e.g.
conventional minimal pair therapy). SLTs did not frequently use approaches which employ
more complex target selection criteria (e.g. multiple oppositions, the complexity approaches).
This is despite the evidence uncovered within the systematic review (chapter 4) that using
these more complex approaches is effective and may be more time-efficient than using a
conventional minimal pair approach. Some factors influencing SLTs’ decision-making in this
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area included: the child’s profile; their own clinical experience and confidence; the opinion of
their peers and; parental involvement. This outcome indicated that while SLTs routinely
consider two important elements of E3BP (Dollaghan 2007), child factors, parental
preferences and their own experiences, they did not regularly refer to the research in their
decision-making. This confirmed the presence of a research-practice gap.
Secondly, SLTs’ intervention intensity provision was explored using the Warren et al.
(2007) formula (i.e., Dose x Dose frequency x Total intervention duration = Cumulative
intervention intensity). The reported intervention intensity for a child with phonological
impairment in the UK (10-30 x 1 x 5-30 = 50 → 900) was compared with provision in the
research (i.e., cumulative intervention intensity for conventional minimal pairs = 3,600 →
7,200 (Baker 2010)). This highlighted that UK SLTs are providing a lower intervention
intensity than the literature. SLTs decision-making around intervention intensity was often
based on: the severity of the child’s difficulty; any additional difficulties the child may have
and; involvement of the child’s parent/carer and school. Again, these findings highlight a
research-practice gap in SLTs’ clinical decision-making. This finding has been corroborated
in Australia (Sugden et al. 2018).
Main contributions: The outcomes of this work unearthed new knowledge regarding the
under-researched area of intervention intensity provision for children with phonological
impairment. For the first time this survey provided evidence that UK intervention intensity
provision is lower in current clinical practice than in the literature. This survey also provided
knowledge on SLTs’ clinical intervention practices. Specifically, that current practice has not
changed significantly since Joffe and Pring’s investigation in 2008 (i.e., SLTs still do not
tend to use the complexity approaches or multiple oppositions therapy and prefer
conventional minimal pair therapy). This survey also began to shed light on the decision-
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making factors that underlie SLTs’ clinical decision-making, which is an area that has
received little attention to date.
Dissemination: These results were published in the International Journal of Language and
Communication Disorders (IJLCD) (Hegarty et al. 2018) and have also been disseminated at
academic conferences (RCSLT, Nov 2017; ICPLA, Oct 2018; RSCLT NI Hub, Nov 2018).

9.3.3 Chapter 6: Focus groups and interviews
From the thematic analysis (Braun and Clarke 2006) of the three focus groups with SLTs and
six 1:1 interviews with SLT managers, three main themes were identified:
a) SLTs’ use of intervention approaches
The outcome of this study confirmed that SLTs tended to provide children with phonological
impairment with an eclectic intervention approach (Joffe and Pring 2008; Lancaster et al.
2010; Roulstone and Wren 2001). Interestingly, it also emerged that SLTs tended to provide
core, long-standing approaches despite knowing that other, potentially more effective
interventions were available. The data demonstrated that SLTs only deviated from their
typical provision if the child did not respond to therapy. Therefore, SLTs may not always be
providing the most effective and time-efficient interventions to children with phonological
impairment. SLTs’ clinical practices were predominantly driven by their own experiences
and child/parent factors rather than the research, suggesting that these practices may be
caused by the apparent lack of translation of research into practice.

b) Intervention intensity provision
All participants reported using lower intervention intensities than what is provided in the
literature, confirming the presence of a research-practice gap. Reasons for this included
SLTs’ lack of awareness of the literature, SLTs’ working capacity, parents’ ability to attend
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an increased number of sessions, limited ability to replicate research in clinical practice, large
caseloads and the presence of organisational barriers (i.e., set intervention blocks). The
findings showed that SLTs were more willing to change intervention dose than any other
intensity variable, as they can do this independently. Linked to this, SLTs also noted the
necessity of organisational support to initiate changes in intervention intensity provision.

c) Overcoming research-practice barriers
The SLTs and SLT managers reported that access to clearly laid-out, manualised intervention
protocols and a pool of easily-accessible intervention materials could assist SLTs’
understanding and clinical use of different intervention approaches. In turn, this may increase
the effectiveness and efficiency of intervention for children with phonological impairment.
Main contributions: The findings of this work are important because although research has
been conducted into SLTs’ intervention practices with phonological impairment (Joffe and
Pring 2008; Oliveira et al. 2015; Sugden et al. 2018), little research had explored the
decision-making factors behind these choices until this point. Harding et al. (2014) noted that
there was no room to explore evidence-based practice because most of the existing research
investigating barriers was via surveys. The current study aimed to overcome this limitation
and fill this gap in knowledge. Moreover, this work qualitatively explored enablers to
overcoming evidence-based practice barriers from the perspectives of both SLTs and SLT
managers. This was a contribution to knowledge as little was known about this previously,
and these findings added insight to this issue from two different levels of the socio-ecological
model (i.e., SLTs and management).
Dissemination: This study is being prepared for publication. The findings have also been
presented at the ICPLA conference (Oct 2018) and RCSLT Northern Ireland Hub conference
(Nov 2018).
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9.3.4 Chapter 7: Co-production workshops
Three co-production workshops were undertaken to action some of the ideas suggested in
chapter 6 to narrow the research-practice gap. Namely, these ideas were to develop an online,
evidence-based resource named SuSSD. The development of SuSSD was novel in the field of
SLT. In line with the Intervention Mapping (Bartholomew et al. 1998) and Knowledge to
Action frameworks (Graham et al. 2006), co-production was used to ensure the content and
layout of SuSSD was clinically relevant, enhancing the possibility of it being successfully
adopted into clinical practice in the future. Three co-production workshops were used to
gather insight from primary stakeholders (i.e., 7 SLTs/SLT managers) and to adapt SuSSD to
the SLT context. The content and layout of SuSSD was discussed and decided upon within
these three workshops. SuSSD was developed in an iterative process with the PhD researcher
developing it between each workshop and then demonstrating it to SLTs within workshops to
gain feedback. The final product of this stage was a proto-type SuSSD resource. It is hosted
within the Ulster University website and has two elements:
1. An online decision-making flowchart to support SLTs in choosing the most suitable
approach (of the three approaches considered in this work) for children with
phonological impairment;
2. A website including: intervention protocols; intervention materials; information on
intervention intensity and; links to research studies to support SLTs in the evidencebased implementation of these approaches clinically.
Main contributions: Firstly, the development of SuSSD was informed by the clinical need
outlined in chapter 6 and therefore can potentially contribute to current clinical practice.
Secondly, SuSSD is an evidence-based resource. While the use of evidence-based practice is
a professional requirement for SLTs (Health and Care Professions Council 2014), it is
currently lacking (McCabe 2018). SuSSD was designed to support SLTs to overcome the

261

well-documented barriers to evidence-based practice by reducing difficulties with clinical
decision-making (i.e., choice overload, decision fatigue (McCabe 2018)) and access to the
literature, manualised intervention protocols and intervention materials. In doing so, SuSSD
could facilitate SLTs’ use of evidence-based practice which as repeatedly stated throughout
this thesis, has the power to improve all elements of SLTs’ clinical practices (Ebbels 2017).
Evidence-based practice could enhance the possibility of achieving greater clinical outcomes
more time-efficiently for children with phonological impairment. In addition to the ultimate
aim of remediating the child’s difficulty, this could possibly also lead to reduced time until
discharge, which will have a positive knock-on effect on SLTs’ caseloads, waiting lists and
the cost of SLT intervention overall. Therefore, using SuSSD clinically could potentially
enhance SLTs’ practices, improve outcomes for children with phonological impairment and
impact positively on wider SLT services. Lastly, this work was the first of its kind to coproduce a clinical intervention with SLTs. The co-production process increased the likelihood
of SuSSD’s effective, long-term use in real-life SLT clinical practice.

9.3.5 Chapter 8: Face validity exploration
The face validity of SuSSD was explored through a focus group with five SLTs (one from
each HSCT in Northern Ireland). The results were positive with 100% (n=5) of SLTs
outlining that SuSSD was very likely to improve SLTs’ use of research in practice. It
emerged that SuSSD was a supportive clinical resource which had the ability to facilitate
SLTs’ choice of the most suitable approach for a child’s needs (i.e., via the clinical decisionmaking flowchart) and provide support for the continued implementation of the evidencebased intervention clinically.
Encouragingly, the outcome of this investigation demonstrated that some SLTs in
Northern Ireland were already starting to change their intervention practices to be more in
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line with the research. Altering intervention intensity provision was reported to be more
difficult due to a wide variety of stakeholders to consider (e.g. the child, parents, school staff,
their caseload and those at the organisational level). Participants in the current study
suggested that appointing SLTs who are specialised in phonological impairment may assist in
overcoming this difficulty. Support from those at the organisational level (i.e., SLT service
managers, commissioners) will be necessary to take this idea further.
Main contributions: The findings of the face validity study showed that some SLTs in
Northern Ireland were in the process of changing their practices with children with
phonological impairment to be more evidence-based. Participating in this work over 3 years
may have increased participants’ awareness of the literature as information has been cascaded
throughout SLT services by participants and the research team (i.e., academic papers, written
reports, oral presentations). Therefore, the recommendation of developing a research culture
within SLT (McDonough et al. 2011) has at the very least been initiated by this work.
The frameworks (i.e., the MRC framework, the Knowledge to Action framework and
the Intervention Mapping framework) and models (logic modelling, socio-ecological model)
chosen to guide this thesis have facilitated the development of a clinical resource that is fit for
purpose based on face validity testing (i.e., SuSSD). It is acknowledged however that SuSSD
is in the early development stages and more work will be required to modify and improve it.
Secondly, it is acknowledged that only five SLTs assessed the face validity of SuSSD. A
more in-depth quality exploration will be necessary in the future.
Due to the complexity of the setting that SuSSD is intended to be used in (i.e., SLT
services within the NHS), it was necessary that SLT services were considered and involved in
this study from the outset. This has enhanced the clinical relevance and feasibility of SuSSD.
Indeed, this work was novel in that it was the first study to co-produce a clinical intervention
with SLTs. This process resulted in a potentially clinically useful, evidence-based resource.
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Dissemination: The processes involved within SuSSD’s development (chapter 7) and testing
(chapter 8) are currently being prepared for publication. This work has been presented at the
RCSLT Northern Ireland Hub conference (Nov 2018).

Future work
Post-doctorally, the intention is that SuSSD will be further tested in a feasibility randomised
controlled trial throughout the UK leading to a definitive randomised controlled trial being
undertaken; thereby going through the stages of the MRC framework (Craig et al. 2008). This
definitive trial would aim to determine whether SuSSD can support SLTs’ to implement
research into practice and have a positive impact on speech outcomes for children with
phonological impairment. Monitoring and evaluating the impact of SuSSD on children’s
outcomes and the SLT service is an important stage in the Knowledge to Action framework
(i.e., monitoring and evaluation stages) (Graham et al. 2006; Straus et al. 2013). Furthermore,
SuSSD will be continually monitored and developed in line with the emerging evidence-base,
and continually updated to ensure it runs smoothly by the PhD researcher. Any changes
suggested in the face validity stage of this thesis (i.e., addition of videos) could also be
implemented in the future.
A crucial element of the knowledge to action process is the dissemination of research
findings to the target audience and relevant stakeholders (Graham et al. 2013). The results of
this thesis were disseminated to SLT service managers in Northern Ireland, the allied health
professionals (AHP) consultant for the Public Health Agency and the AHP lead officer for
the Department of Health in face to face meetings. This engaged stakeholders from the higher
levels of the socio-ecological model (i.e., service and policy level) with this project and
SuSSD. Support for carrying out the post-doctoral project has been achieved at SLT
management level and a steering group of specialised SLTs has been organised to provide
feedback on the study protocol from clinical perspectives.
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In addition to future work associated with SuSSD, this thesis has also outlined some
areas for future research. Firstly, more research looking into the effectiveness and efficiency
of the approaches of interest to this study should be completed. In particular, the effectiveness
and efficiency of each approach compared to the other. These studies should be robustly
designed, avoiding the methodological flaws discovered in the systematic review (chapter 4).
This type of research would support SLTs’ clinical decision-making in this unclear area.
Moreover, greater reporting of intervention intensity is necessary in future research studies. If
all researchers used the same method of reporting (i.e., the Warren et al. (2007) formula) this
would ensure consistency as the intervention intensity literature develops. A greater number
of research studies comparing different aspects of intervention intensity for different
intervention approaches is also necessary. As optimal intervention intensity differs between
intervention approaches, this would build knowledge on each individual element of
intervention intensity (i.e., dose, dose form, dose rate, dose frequency, total intervention
duration, cumulative intervention intensity) and build the evidence base on the most timeefficient form of treatment for children with phonological impairment. If more high-quality
research exists, SLTs could use it to discuss changes in practice with those at the
organisational level (i.e., SLT managers and commissioners) to ensure that children with
phonological impairment receive evidence-based intervention intensities as standard practice.

Study limitations
Although this study yielded positive results which have value for the SLT profession, there
were some limitations. Firstly, this work only considered children with phonological
impairment. Although this choice of clinical population was informed by the results of a
scoping review of speech sound disorders (SSD) in chapter 2, this excluded children with
other speech and co-morbid language difficulties. This may limit the generalisation of the
results of this work. However, clearly laying out the methods for each stage within this thesis
265

has facilitated replication of this work with other clinical populations, potentially overcoming
this drawback. As previously stated there are approximately 46 different interventions for
phonological impairment (Baker and McLeod 2011a). However, this thesis only considered
three approaches. Therefore SLTs’ should also consider other approaches in their clinical
decision-making (e.g. PACT therapy, Metaphon) as they may also be suitable to remediate a
child’s specific phonological impairment.
A further limitation of this work was the sample size. Firstly, the sampling frame for
the UK-wide online survey (chapter 5) was unknown. This was due to the dissemination
method used (i.e., online, via professional bodies) making it impossible to know how many
SLTs could have answered this survey. Instead suggested response rates had to be gathered
from previous research of a similar type in this area (i.e., Joffe and Pring 2008; Oliveira et al.
2015). Moreover, lower numbers than initially intended were recruited to participate in the
qualitative exploration stage of this study. Initially, it was expected that SLTs and SLT
managers from all five HSCTs would participate in both the focus groups and interviews
(approx. n=50). However, due to the realities SLT services are currently facing (i.e., staff
shortages, long waiting lists and large caseloads) it was negotiated with SLT service managers
that three HSCTs would provide SLTs to attend the focus groups (n=15), and the remaining
two HSCTs would provide SLT managers to take part in the 1:1 interviews (n=6), resulting in
21 participants in total. This compromise was essential to ensure that all five HSCTs engaged
with this work, which was necessary for the longevity of the study and of the developed SuSSD
resource. It should be noted that in terms of study robustness, this participant number (n=21)
was enough to ensure that saturation was reached. Moreover, this was acceptable as real-world
practicalities and methodological rigour should be balanced within research studies (Graham
and Harrison 2013).
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Additionally, the face validity exploration only included five participants. This is a
small number which may influence the generalisability of the findings. However, the
participants represented each HSCT within Northern Ireland and had not been involved in the
project to date. Moreover, there may have been an element of response bias present within the
face validity focus group as the participants were aware that SuSSD was developed by the PhD
researcher facilitating the focus group. To minimise this risk, the participants were provided
with proformas to fill out anonymously. This gave them the opportunity to make any criticisms
privately. As the resource was co-produced the PhD researcher also reiterated the importance
of continuing to develop SuSSD and invited both positive and negative critiques.
In future, a larger exploration of SuSSD’s content validity may be necessary, however, that
was not possible within the scope of this PhD work.
A further drawback of this thesis was that all participants in the focus groups and
interviews (chapter 6), resource co-production workshops (chapter 7) and face validity
exploration (chapter 8) worked within NHS SLT services in Northern Ireland. This was due
to the scope of this work. However, a variety of views were represented as SLTs from all five
HSCTs participated in each stage. Additionally, SLT participants had a variety of job roles
(i.e., SLTs, SLT managers at various levels) and worked in various settings (e.g. schools,
special education, language units, and community settings) covering a wide breadth of
knowledge. However, views from SLTs in the independent sector (i.e., private SLTs) were
not included, which may be an area for future consideration as this work progresses.
Additionally, only views from SLTs were sought within this thesis. Further work to continue
the co-production and evaluation of SuSSD with individuals at other levels of the socioecological model (e.g. children, parents, teachers) may be beneficial in future.
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Conclusion
This thesis set out to inform and develop an intervention to support SLTs’ use of evidencebased practice in the clinical management of children with consistent phonological
impairment. Phonological impairment is the most common population seen within SLTs’
caseloads (Broomfield and Dodd 2004). Within this thesis, three intervention approaches
were considered: conventional minimal pairs (Weiner 1981), multiple oppositions (Williams
2000) and the complexity approaches: maximal oppositions (Gierut 1989), empty set (Gierut
1991) and 2/3-element clusters (Gierut 1998; Gierut and Champion 2001). These approaches
were chosen due to the existing evidence that provision of the multiple oppositions or
complexity approaches may be more effective and time-efficient than the conventional
minimal pairs approach for some children with phonological impairment (Gierut 1991; Gierut
1990; Gierut and Neumann 1992; Topbaş and Ünal 2010; Williams 2000). This is clinically
important as SLTs routinely use the conventional minimal pairs approach to remediate
phonological impairment throughout the world (Brumbaugh and Smit 2013; Joffe and Pring
2008; McLeod and Baker 2014; Oliveira et al. 2015, Pascoe et al. 2010; Roulstone and Wren
2001; Sugden et al. 2018; To et al. 2012), but do not regularly implement the multiple
oppositions or complexity approaches (Brumbaugh and Smit 2013; Joffe and Pring 2008;
McLeod and Baker 2014; Oliveira et al. 2015; Pascoe et al. 2010; Sugden et al. 2018).
Consideration of SLTs’ clinical management of phonological impairment would not
have been complete without exploring how much intervention SLTs provide for these
children (i.e., intervention intensity). Intervention intensity was a main field of investigation
for this thesis because it plays a significant role in intervention outcomes (Baker 2012a) and
cost (Schmitt et al. 2016), yet it is largely under-researched (To et al. 2012; Warren et al.
2007). Consideration of intervention intensity adds to the evidence base, which can then be
used to inform SLTs’ clinical practices.
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To achieve the aim of this thesis five stages were necessary. Chapter 4 outlined a
systematic review of the three intervention approaches of interest to this study, considering
the intervention intensity provided in the literature. To gain insight into current clinical
practice, chapter 5 outlined a UK-wide, online survey of SLTs’ clinical practices (i.e.,
intervention and intensity provision). The results of the systematic review (chapter 4) and
UK-wide survey (chapter 5) were then compared to highlight gaps between research and
practice. The uncovered research-practice gaps were qualitatively explored via three focus
groups with SLTs and six 1:1 interviews with SLT managers in chapter 6. This led to the
discovery of ways to narrow the research-practice gap (e.g. manualised intervention
protocols, readily available intervention materials). These ideas were put into practice in
chapter 7 within which an online, evidence-based clinical resource named SuSSD was coproduced with SLTs and SLT managers.
The final stage of this thesis encompassed the face validity testing of SuSSD (chapter
8). The results showed that SuSSD had high face validity and was reported to have the
potential to be a useful clinical resource to support SLTs’ long-term use of research in
practice. These findings suggest that the innovative use of the MRC (Craig et al. 2008),
Knowledge to Action (Graham et al. 2006) and Intervention Mapping frameworks
(Bartholomew et al. 1998), involving co-production, has resulted in a clinically-acceptable
evidence-based tool (i.e., SuSSD). Due to the presence of the research-practice gap within
SLT services throughout the world (McLeod and Baker 2014; O’Connor and Pettigrew 2009;
Sugden et al. 2018; Zipoli and Kennedy 2005), the development of SuSSD was necessitated
and timely. As SLTs already consistently use two aspects of E3BP in their clinical decisionmaking (i.e., internal clinical data and child/parent preferences integrated through SLTs’
experiences) (Dollaghan 2007) SuSSD could support them to integrate the third crucial
aspect, research evidence. Consistently using all elements of E3BP (Dollaghan 2007) should

269

improve SLT outcomes for children with phonological impairment, expand SLT service
resources (Dodd 2007; Williams 2005) and therefore enhance SLTs’ clinical management of
children with phonological impairment (Ebbels 2017).

Concluding remarks
The aim of this thesis, to inform and develop an intervention to support SLTs’ use of
evidence-based practice, has been achieved via the co-production of SuSSD. However, due to
the evolving nature of the literature, evidence-based practice is an ongoing professional
journey (see Figure 9.2). Ways to nurture a culture of evidence-based practice within SLT
services should be continually sought so that SLTs can balance research evidence with their
traditional methods of clinical decision-making. This will require collaboration with
researchers and co-production of applied research to ensure clinical needs are met. Changes
to service delivery models and care pathways will be a likely outcome of this process which
should ultimately improve the treatment of children with phonological impairment.
“There is nothing permanent except change”
- Heraclitus

Figure 9.2 - Evidence-based practice (Based on Dollaghan 2007)
270

10. Appendices
Ethical approval letter – Survey
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Survey participant information sheet
Current UK Practice in the Management of Phonological Speech
Sound Disorders – Considering Intervention Approaches and
Dosages: A Survey

You are being invited to take part in a research study involving the completion of an online survey.
This study is part of a PhD research project at Ulster University which is funded by the Department
for Employment and Learning. Before you decide whether or not to take part, it is important that
you understand the purpose of this research and your role in it. Please read the following
information and do not hesitate to ask any questions about anything that may be unclear to you.
Thank you for taking the time to consider this invitation.
The purpose of this research is to explore speech and language therapists’ (SLTs’) current
management of phonological speech sound disorders (SSD), focusing on the treatment
approaches and dosages currently used in clinical practice. You have been chosen to participate
as you have been identified through the RCSLT and Association of SLTs in Independent Practice as
a practicing UK-based SLT, who works with children with SSD as part of their routine clinical
practice.
Your participation in this research is completely up to you. You can change your mind at any time
and choose not to complete the survey without providing a reason. If you decide that you would
like to participate in this project your participation will consist of:
1. Accessing the online survey via a link in a convenient location;
2. Taking 10-15 minutes to answer the survey questions to reflect your current clinical
practices;
3. When you have fully completed the survey it will automatically submit and this is the end
of your participation. There is no paperwork; your consent is implied from the completion
of the survey.
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As the results of this survey will be written up as part of a PhD thesis and will be used to inform
the subsequent stages of this thesis, your participation in this survey will add to the existing
evidence base on the clinical management of SSD. Whilst there are no direct benefits, your
participation has the potential to positively impact clinical practice as the results from this survey
will be used to inform the creation of a resource which aims to support SLTs’ application of
research evidence into practice for the clinical management of phonological SSD.
This survey is anonymous. Data gathered will be held securely and in confidence in accordance
with the Ulster University research governance and ethics guidelines and the Data Protection Act
(1998). The Freedom of Information Act (2000) however does allow access to certain generalised
data (i.e., organisation, job role). The data collected will be stored by Ulster University for a period
of 10 years.
This study has been peer reviewed and ethical approval has been achieved from the University
Filter Committee. Participation in this survey is deemed to be low risk. Regardless, Ulster
University has procedures in place for reporting, investigating, and handling any adverse events
which may occur. Any complaints or enquiries you would like to make regarding this research
should be made to the project’s chief investigator (contact details are provided below) and will
be taken seriously.

For any enquiries regarding this research project please do not hesitate to contact: Natalie
Hegarty, PhD Student, Hegarty-N4@email.ulster.ac.uk; Laurence Taggart, Chief Investigator,
L.Taggart@ulster.ac.uk or Jill Titterington, Project Supervisor, J.Titterington@ulster.ac.uk; Nick
Curry (Senior Administrative Officer, Research and Innovation) n.curry@ulster.ac.uk.
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Ulster University ethical approval letter: Focus groups, interviews, workshops,
face validity
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Research governance approval letter: Western Health and Social Care Trust
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Research governance approval letter: Belfast Health and Social Care Trust
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Research governance approval letter: Northern Health and Social Care Trust
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Research governance approval letter: Southern Health and Social Care Trust
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Research governance approval letter: South Eastern Health and Social Care Trust
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Systematic review full search protocol
Date

Database

Search Terms

14/01/
16

ERIC

14/01/
16

CINAHL

Intervention* OR therap* OR treat* OR manage* AND (MH 1,205
“Child”) OR (MH “ Child, PreSchool) OR child* OR preschool OR preschool AND (MH “Phonology”) OR speech
N3 (dela* OR disorder* OR difficult* OR problem* OR
disab*) OR phonolog* N3 (dela* OR disorder* OR difficult*
OR problem* OR disab*) OR (MH “Speech Disorders”) OR
(MH “Articulation Disorders) OR artic* (dela* OR disorder*
OR difficult* OR problem* OR disab*) OR speech sound
disorder*

15/01/
16

PsychInfo

Phonology/ OR articulation disorders/ OR speech disorders/
OR (phonology* adj3 (dela$ or disorder$ or difficult$ or
problem$ or disab$)).ad,sh,ti. OR (artic* adj3 (dela$ or
disorder$ or difficult$ or problem$ or disab$)).ad,sh,ti.OR
(speech* adj3 (dela$ or disorder$ or difficult$ or problem$
or disab$)).ad,sh,ti. OR speech sound disorder$.ab,sh.ti.
AND intervention/ OR treatment/ OR (intervention$ OR
therap$ OR treat$ OR manage$).ab,sh,ti. AND (child$ OR
preschool OR pre-school).ab,sh, ti.

2,205

14/01/
16

Medline

Articulation Disorders/ OR Speech Disorders/ OR
(phonology$ adj3 (dela$ or disorder$ or difficult$ or
problem$ or disab$).tw. OR (artic$ adj 3 (dela$ or disorder$
or difficult$ or problem$ or disab$).tw, OR (speech adj3
(dela$ or disorder$ or difficult$ or problem$ or disab$).tw.
OR speech sound disorder$.tw. AND (intervention$ OR
therap$ OR treat$ OR manage$).tw. AND exp Child/ OR
(child$ OR pre-school OR preschool).tw.

2,475

14/01/
16

Linguistic
and
Language
Behavior
Abstract s

All(intervention* OR therap* OT treat* OR manage*) AND 8,307
all(CHILD*) AND (all(dela* OR disorder* OR difficult* OR
problem* OR disab*) AND all(phonology* OR speech OR
artic* OR all(SPEECH SOUND DISORDER*) AND pd
(19790101-20161231)

09/05/
16

Cochrane

Intervention* or therap* or treatment* or manage* and
child* and phonology* or speech or artic* or speech sound
disorder* and delay or disorder or difficulty or problem or
disab*

(dela* OR disorder* OR difficult* OR disab*) AND
(phonology* OR speech OR artic*) OR (speech sound
disorder*) AND (Intervention* OR therap* OR treat* OR
manage* AND child* AND (dela* OR disorder* OR
difficult* OR disab*) AND (phonology* OR speech OR
artic*) OR (speech sound disorder*)
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Hits
7,237

2,778

Papers excluded from the systematic review
Reasons for exclusion
Paper

Does not contain one of the
three intervention approaches of
interest

Almost and Rosenbaum (1998)

✓

Baker and McCabe (2010)

✓

The methodological design is
not specified for inclusion

✓

Blanche et al. (1981)
Crosbie et al. (2005)

Incorrect population

✓
✓

Gierut (1990)
Gierut et al. (1996)

✓

Grunwell and Russell (1990)

✓

Klein (1996)

✓

✓

Leahy and Dodd (1987)

✓

✓

Lopes (1994)

✓

Lousada et al. (2013)

✓

Masterson and Daniels (1991)

✓

✓
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Monaghan (1986)

✓

✓
✓

Mota et al. (2007)
Page et al. (1994)

✓

Powell et al. (1991)

✓

✓

✓

Ruscello et al. (1993)
Rvachew and Brosseau-Lapre (2015)

✓

Smith et al. (1998)

✓

Stone and Stoel-Gammon (1990)

✓

✓

Williams (2000b)

✓

Williams (2006)

✓

Wren and Roulstone (2008)

✓

✓
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The survey tool

PART ONE – DEMOGRAPHIC AND CASELOAD INFORMATION:

(Q1) Please specify your current job role:

(Q2) In which region do you currently work?
 Northern Ireland
 Scotland
 Wales
 North East England
 North West England
 East of England (6)
 Yorkshire and the Humber
 East Midlands
 West Midlands
 London
 South West England
 South Central England
 South East England
 Other (please specify) ____________________

(Q3) How many years of clinical experience do you have since qualifying as a speech
and language therapist (SLT)?
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(Q4) In what capacity do you work as a SLT? Please choose all that apply.
❑ Full Time
❑ Part Time
❑ Permanent
❑ Temporary

(Q5) Which best describes the organisation in which you work?
❑ Private/independent
❑ NHS
❑ Education authority
❑ Both private/independent and NHS
❑ Other (please specify) ____________________

(Q6) Please specify from which organisational perspective you will be answering this
survey:
 Private/independent practice
 NHS practice

(Q7) Which of the following best describes your primary work setting?
❑ Education - mainstream
❑ Education - special school
❑ Community services (i.e., health centre, home visits)
❑ Hospital
❑ Language unit / resource base
❑ Clinic
❑ University
❑ Other (please specify) ____________________
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(Q8) Which age range(s) best describes your current caseload? Please choose all that
apply.
❑ Infants
❑ Preschool age (2 - 4;06 years)
❑ Junior primary school age (4;07 - 7 years)
❑ Senior primary school age (8-11 years)
❑ Secondary school age (11-18 years)

(Q9) What is your main area(s) of specialisation? Please choose all that apply.
❑ Phonological disorder or delay
❑ Motor/phonetic/articulation delay or disorder
❑ Developmental verbal dyspraxia (childhood apraxia of speech)
❑ Child language disorder
❑ Autistic spectrum disorders/social communication
❑ Fluency
❑ Other (please specify) ____________________

(Q10) Are you currently a member of a clinical excellence network (CEN) in speech
sound disorders (SSD)?
 Yes, I am currently a member of a CEN in SSD
 I am not currently a member of a CEN in SSD, but I have been previously
 I am not currently, but I plan to join a local CEN in SSD
 I am not a member and have no current plans to join a CEN in SSD

(Q11) In the past 5 years have you attended continuing professional development (CPD)
training around the management of SSD?
 Yes (please specify) ____________________
 No

(Q12) Approximately what percentage of your current caseload has SSD?
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PART TWO- INTERVENTION ACTIVITIES AND APPROACHES
Please complete this survey without reference to the internet or other learning resources in
order to provide a true reflection of current practice. You are reminded that this survey is
entirely anonymous.

What I use to treat
phonological difficulties (1)

What I use to treat
phonetic/motor/articulation
difficulties (2)

Production of target
phonemes in CV/VC

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

minimal pair words
Speech discrimination of
isolated phonemes
Production of sequences of
syllables e.g., /ba pa ta ga/
Production of target
phonemes in minimal pair
words in phrases
Production at single word
level only (minimal pairs)
Production of target in
single words only (nonminimal pairs)
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Work to support accurate
articulation of target
phonemes in isolation

❑

❑

❑

❑

❑

❑

which may include work on
place, manner and voicing
Production of sequences of
phones in isolation e.g., /p,
p, p/
Production of target
phonemes in words in
phrases (not minimal pairs)

(Q13) Please tick the steps you would include in your current management programme
for a 4-8 year old child with a moderate-severe difficulty which is (1) phonological or (2)
phonetic/motor/articulatory in nature. You may use the same activities with both types
of difficulty. Please make sure you capture the full nature of your practice for each
below.

(Q14) We are interested in several specific therapy approaches for the management of
SSD. To help us investigate how clear the terminology is in this area, please match the
following description of a SSD intervention approach to its name and author listed in
the table below. Each intervention approach can only be used once and there is an
option to choose if you are unsure of the answer.
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I am
not
sure
about
this
one

Complexity
Conventional Traditional
Complexity
Complexity
Core
Approach:
Multiple
Phonological
Minimal
Articulation
Approach: Approach:Most
Vocabulary
Maximal
Oppositions Awareness
Pairs
Therapy
Empty Set
Complex
(Dodd)
Oppositions
(Williams)
(Gillon)
(Weiner)
(Van Riper)
(Gierut)
(Gierut)
(Gierut)

~50 whole
word nonminimal
pairs
targeted to
establish
consistent
phonological
planning



















Contrast two
maximally
different
adult targets
that the child
doesn't use
in minimal
pairs e.g.,
targeting
two of the
child's errors
- stopping
and gliding
/s/ vs /l/
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Build up and
break down
words into
syllables and
individual
phonemes
e.g., identify
onset and
rime,
alliteration
etc.



















Contrast the
child's
substitution
with the
adult target
in minimal
pairs e.g.,
for stopping
[t] vs /s/
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Contrast the
adult target
sounds with
a maximally
different
sound the
child does
use in their
system in
minimal
pairs e.g.,
for stopping
/s/ vs /m/



















Target a 2-3
element
cluster that
is not in the
child's
system in
~18 single
words with
the target in
onset
position e.g.,
skip, sky,
school etc.
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Sound by
sound
approach
working on
an erred
sound and
building up
from the
isolated
adult target
to its
production
in words in
sentences



















Contrast the
child's
substitution
with up to 4
maximally
different
adult targets
that the
substitute
replaces in
minimal
pairs e.g., [t]
vs /z, ʃ, l, ɹ/
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When answering the following questions, please do so in reference to a child named 'Tom'
who is aged between 4-8 years and has a moderate-severe consistent phonological speech
sound disorder (SSD) with no other co-morbidities.

(Q15) In your current service provision please specify how often you would use each of
the following intervention approaches with Tom:

Conventional
Minimal Pairs

Always

Often

Sometimes

Rarely

Never







































































Traditional
Articulation
Therapy
Core
Vocabulary
Cycles
Approach
Complexity
Approach:
Maximal
Oppositions
Complexity
Approach:
Empty Set
Complexity
Approach: Most
Complex
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Multiple
Oppositions
Phonological
Awareness
Metaphon







































































Nuffield
Dyspraxia
Programme
Speech
Discrimination
Psycholinguistic
Approach
Other (Please
specify)

(Q16) Please rate the following factors in relation to how often they impact on
your choice of intervention approach for Tom in your current service provision)

Set care

Always

Often

Sometimes)

Rarely

Never

n/a

























pathways to
follow in my
organisation
Reading
current
literature
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Attendance

























































































































at clinical
excellence
networks
Continuing
professional
development
(CPD)
opportunities
Attendance
at courses
(please
specify))
Attending a
journal club
Profile of the
child)
Parental
involvement
School
support )
Using the
What Works
website
Using the
Speech Bite
website
Specific
SLT
websites
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(please
specify)
Social media





















































































sources (e.g.,
Facebook,
Twitter)
(please
specify
which)
RCSLT
Guidelines
Degree of
confidence
in the
intervention
approach
My previous
clinical
experiences
Discussions
with
colleagues
Availability
of resources
Other
(please
specify)

(17) When prioritising intervention targets for children with multiple sounds in error,
what priority do you give to the following factors: (please indicate by choosing high,
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medium or low priority for each factor). Question adapted from McLeod and Baker
(2014) with permission.

High Priority

Medium Priority

Low Priority

Stimulable sounds







Early developing

















































sounds
Sounds in error in
only one position
(i.e., correct in other
positions)
Non-stimulable
sounds
Later developing
sounds
Sounds in error
across all positions
Sounds in the child's
name
Sounds the parent /
child would like to
say
Other factors (please
specify)

PART THREE - AMOUNT AND INTENSITY OF INTERVENTION
Thank you for your contribution so far, you are now half way through the survey. Again, please
answer the following questions in relation to 'Tom' who is aged between 4-8 years and has
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a moderate-severe consistent phonological speech sound disorder (SSD) with no other comorbidities. We want you to think about whichever approach you most commonly use to treat
Tom's difficulty at present. In particular, we want you to think about the stage of therapy that
focuses on production of speech sound target(s) in single words. There is very little information
about the amount/intensity of interventions provided in speech and language therapy so please
consider this carefully and do your best to provide accurate answers.

(Q18) In your current service provision would your management programme for Tom
typically involve:
 Ongoing therapy
 Blocks of therapy with breaks for consolidation
 Other (please specify) ____________________

(Q19) In your current service provision on average how often would you provide
therapy sessions for Tom?
 Less than once a month
 Once a month
 Twice a month
 Three times a month
 Once a week
 Twice a week
 Three times a week
 More than three times a week
 Other (please specify) ____________________
(Q20) In your current service provision what is the average length of a session (in
minutes) you would routinely provide for Tom?

(Q21) In your current service provision what is the average total number of sessions you
would provide in one management programme (from initial assessment to discharge)
for Tom?
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(Q22) We want you to consider this question in relation to working on the target sound
in single words for Tom:
In your current service provision, in a single session what is the average number of
productions of a target elicited? (e.g., a target was elicited 10 times using a posting
activity and then again 10 times in a fishing game = 20 productions)

(Q23) Do you feel the amount of direct intervention you currently provide is sufficient
to successfully remediate Tom's difficulty? Please provide a reason for your answer.
 Yes ____________________
 No

____________________

(Q24) Ideally, how much direct intervention do you feel is sufficient to remediate Tom's
difficulty? If you are unsure, please leave blank.
Sufficient amount
Total number of sessions
Length of each session (in minutes)
Number of sessions per week
Number of targets elicited in a single word
activity per session
Any other comments:

(Q25) Please rate the following factors in relation to how often they impact on the
overall amount of direct intervention you provide for Tom in your current service
provision:
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Always

Often

Sometimes

Rarely

Never











Age of the child











Attention/motivation







































































Severity of SSD











Resources available











Intervention
approach used

of the child
Presence of other
cognitive factors or
speech, language
and communication
needs
Presence of other
physical or sensory
difficulties
Level of
involvement of
parent / carer(s)
Level of support
from school
Support from SLT
assistants
Amount/intensity of
therapy is fixed by
set service
delivery/care
pathway
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Current published





















research
Other (please
specify)

(Q26) In your current service provision on average, how often is Tom seen for therapy
individually versus in a group? (The total must add up to 100%).
______ Group therapy
______ Individual/1:1 therapy

(Q27) In your current service provision how often do the following people contribute to
the provision of direct intervention for Tom?

Always

Often

Sometimes

Rarely

Never

SLT











SLT assistant











Teacher





























































Teaching
assistant
Parent/carer
Child's
grandparent/s
Child's
sibling/s
Other (please
specify)
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(Q28)

Please answer the remaining questions in this section in relation to a child who

has more than one speech and language difficulty:
In your current service provision do you ever combine interventions for SSD with other
areas of difficulty (i.e., language difficulty) within one intervention session? Please
provide a reason for your answer.
 Yes ____________________
 No ____________________

(Q29) In your current service provision on average what percentage of those with SSD
on your caseload receive this mixed approach?

(Q30) In your current service provision on average what percentage
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Pilot survey feedback

No.

1

How long did
it take you to
complete the
survey?
18mins

Was the length of
time it took
appropriate?

How easy was it to
complete?

I thought it would be a
little shorter as
normally I find that
time estimates on
surveys are an overestimate, rather than
underestimate

It was easy to
follow, but the
questions are
complex and quite
challenging.

Generated the right
amount of thought –
made me think
Difficult to give
exact figures with
regards to % to give
total of 100% not

2

10/15
mins

Yes – it was not too
long

3

25mins

Yes

How easy was
Have you got any
Any other
the survey
recommendations re
comments
itself to
changes to the survey?
access
Easy
On the first page it says
n/a
"phonological SSD" but on
subsequent pages it mentions
motor/articulation etc, I
found this a little confusing.
It was difficult to choose
approaches for "Tom" when I
wasn't given a full differential
diagnosis- I didn't know
whether core vocabulary
would be appropriate or
whether he would need a
more contrast based
approach. I did, however,
presume his disorder was
phonological in nature, as
stated
No difficulty. No.
N/A

Very easy
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The section where you match
the description of the type of
intervention to its name, in
the drop down box I was

Working in a school
my caseload changes
annually so I found
it difficult to judge

sure how accurate
my answers would
be for those
questions

unable to read the full name
of the intervention type

input for a child
from initial
assessment to d/c as
this very rarely is the
case in my job. I
have made estimates
as best I can…hope
this is enough.

4

The survey
took me about
30mins to
complete I
think - it was
definitely over
20mins.

It would have been
fine if I had known
beforehand that it was
going to take that
long. If you are
prepared for a 30min
survey then it would
be an appropriate
length of time to give
to it.

Relatively easy in
Very straight
terms of the
forward.
questions where you
just have to select
the boxes. Some of
the questions about
percentages were
guess work to be
honest. It is also
very hard to
estimate how many
sessions a child will
need as they are all
so different e.g.
motivation, home
support etc. I also
wasn’t sure what
“cycle therapy” was
– that could be
clarified.

There was one section about
putting the labels on the
therapy approaches – the
boxes need to be bigger as
you can’t read them. I
wonder if it might be useful
to have comments boxes for
SLTs to clarify some of their
selections.

n/a

5

30 minutes

It was fine for me as I
have some flexibility

It was thought
provoking!

No.

It will be very
interesting to see the

Very easy
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6

20 minutes

7

30 minutes

in my timetable in
school. I can see that
this might be difficult
for someone who is
working a tight
timetable in clinic.
They would need time
allotted in their diary.
Quite long

It was lengthy –
however if this was
detailed in the
introduction,
appropriate time could
be set aside to
complete the task

results. Good Luck
with it!

Appropriate

Very easy

Easy

No difficulties
in accessing
however the
questionnaire
froze on 3
occasions
during
completion,
the
information on
that particular
page had to be
resubmitted,
previous pages
were not lost
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More space to leave extra
comments i.e. I would’ve
liked to explain my reasons
for selecting certain options,
or advise that my responses
would depend on other
circumstances etc
Information change re length
of time to complete

Thanks

Very comprehensive
– will be very
interested to hear the
results of this survey

8

35 minutes

9

25-30mins

10

At least 60
minutes or
more

No I allocated 20 mins
initially to complete it
and it did take longer
It was quite intensive,
and it took time to
consider some of the
responses. It might be
a bit on the long side
but I appreciate that
the information was all
relevant.

It is too long for busy
therapists

Yes I felt it was OK
to complete
It was easy enough
to complete except
that I couldn’t see
all of the
information in the
drop downs when
matching
approaches to
terminology – I had
to guess some of the
approach names as I
couldn’t see the full
option – there may
be was a way of
doing this but my
computer skills
aren’t the best.
I found it difficult to
complete. The
example child
"Tom's"' problems
seem quite
simplistic. I felt like
I would have liked
more information
about the extent of
his difficulties
before I decided
what therapy

Yes survey
was easy to
access
/

On one section it was
difficult to see the full terms
in the drop down box
/

/

Easy

See above. Could you also
give approximate percentage
ranges for staff to tick as an
answer, as it difficult to work
in these terms.
Also think that each child is
different and it is therefore
hard to say exactly how long
we would continue to see a
child as the situation and
need for input is regularly

Overall I am uneasy
with the accuracy of
the information I
have given as I feel
each case I see is
different and it is
hard to make
generalisations about
how we treat in the
degree of accuracy
that you asked for.
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/

approaches to use
eg assessment
information on his
skills re eg auditory
discrimination ,
phonological
awareness, oral
skills, ddk rates etc.
I felt I was making
treatment decisions
on scanty
information which I
would not do in
clinic. A thorough
assessment is vital.

reviewed at the end of each
treatment plan.
I am not sure how accurate
the information is on length
and number of sessions
required as it is just a guess
and would depend on the
needs of each individual child
and their own rate of
progress.

I also found the
section where we
had to pick
treatment
approaches when
given a
descriptor, difficult
as I could not read
the full descriptor
properly
11

I think this survey
would be most useful
if people could spend
some time thinking
and reflecting on their
responses rather than

For the question on
which organisations
do you work for –
you have NHS and
education and
independent I think
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– It might be helpful
to have an ‘other’
option as there are
quite a variety of
types of provider
now.

answering quickly.
Therefore I think it
would take about 30
minutes to answer
properly. That is a lot
of time to ask people
about it but if it was
sold well to them and
the reasons for why it
is important explained,
then I think people
would set aside the
time. The value to
clinicians in terms of
informing service
managers and
commissioners on the
gap between what is
happening and what
the evidence for the
interventions
mentioned specify will
be really useful to
illustrate how it is
difficult/impossible to
be effective/show
positive outcomes
when so little is being
provided in
comparison to the
evidence base.

For the question on
main area of
specialisms – do you
have ASD/social
communication in
there? Also I think it
would be helpful to
group the three
speech ones so that
they are listed one
after the other.
Finally – the two
questions: Would
your management
programme for Tom
typically involve?
And on average,
how often would
you provide therapy
sessions for Tom? I
think it would be
helpful if you
precede these with
the words ‘in your
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current service
provision’. I know
the option to choose
this as an
influencing factor
comes later but I
think it will be
helpful for people to
know that that is
how you want them
to complete this
from the start.
Alternatively if you
want them to
complete this in an
ideal setting, then
that needs to be
stated.
12

25 minutes
(but I did have
some
interruptions)
I also found it
quite difficult
because I don’t
have a clinical
caseload
currently so I
started giving
information
with respect to

It felt like a bit of a
marathon towards the
end. I think some of
the questions may
have too many
sections and there is
some duplication in
places, eg involving
parents in therapy.
This would be best left
as a separate question
rather than including
PACT in the list of

The sections where
you had to give a
percentage were
tricky! This may be
because I was
answering
hypothetically.
However, I think it
also reflects the fact
that approaches are
not necessarily
mutually exclusive.
For example, I gave

Totally easy
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Personally, I don’t like the
percentage allocation
questions. I think it is
difficult to calculate % of
time spent on individual
therapy components, of
which there is quite a long
list – some people might find
this daunting.
There are no free text
questions – could you ask
people to briefly outline what
their approach to Tom would

Did you include a
question on what
information /
analysis system
clinicians use to
identify targets /
therapy approach

my current
academic role
and then from
the perspective
of my last
clinical role –
10 years ago
(!) which
meant that
some of the
questions were
not applicable,
ie use of
websites that
didn’t exist
then.

intervention
approaches.

the psycholinguistic
approach 10% but
actually, this would
run throughout
management
alongside minimal
or multiple
opposition work. It
suggests that by
psycholinguistic,
you mean following
the S&W
assessment
framework rather
than informal
assessment of input,
storage and output
in a dynamic
assessment /
diagnostic therapy
approach. Speech
discrimination is
also part of a
psycholinguistic
approach so seems
strange to single it
out. Might it be
better to label this
auditory input
therapy? I really
like the idea of
giving a

include, and see what
components they list?
You’ve probably thought of
this and all the reasons why
it’s not a good idea
I really liked the drop down
menu matching targets with
approach and am going to
steal this idea and use if for
Year 2 and 3 revision.
However, I did feel that it
was a bit too easy, so am not
sure to what extent this would
give you a measure of
clinician’s knowledge of
intervention approaches.
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hypothetical case.
However, without
seeing the data and
knowing the child it
is very difficult to
select an approach –
for example, I
would prioritise
consolidation of
contrasts to build on
success in some
cases but target least
phonological
knowledge in others
depending on the
child’s personality,
motivation etc. It is
also likely that you
would change tack
depending on the
child’s progress or
lack of progress.
13

About 30
minutes to
complete

Maybe that was just
me and maybe the fact
that I started and had
to stop interrupted my
flow. In work we don’t
have a separate admin.
session so 30 minutes
would seem quite a
commitment but

It was very
easy to access
so no
problems there
and the
progress bar at
the top was
useful.
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Personally I found the
questions about ‘Tom’
difficult to answer as the
child was hypothetical and I
was thinking that I would
need to know a little more
about him before deciding on
intervention etc. I know that
can’t be avoided in a survey
of this nature. I would say

most clinicians don’t take a
‘one size fits all’ approach
and so may struggle to
answer these questions given
the very brief information
given about Tom. I think the
survey captures many of the
issues clinicians face when
working with SSD e.g. time
pressures, service delivery
models etc.

maybe the others were
quicker than me!

KEY:
Too time consuming
Dropbox problems
Trouble with percentages
Would like more space for comments
Guess work
Technical problems/froze
Definitions too easy
Require more background to Tom
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Participant information sheet: Focus groups, interviews, workshops and face
validity
To Create and Test the Face Validity of a Practitioner Development
Programme to Support Speech and Language Therapists Apply Evidence-based
Practice in the Clinical Management of Children with Phonological Speech
Sound Disorders.

You are being invited to take part in a qualitative research study involving participation in
some of the following: focus groups, individual interviews and resource development
workshops. This study is part of a PhD research project for the School of Life and Health
Sciences at Ulster University, and will be conducted under the supervision of Dr Laurence
Taggart and Dr Jill Titterington (with external advice from Professor Sharynne McLeod
(Charles Sturt University, Australia)). Before you decide if you would like to take part, it is
important that you understand the purpose of this research and what you will be asked to do.
Please read the following information and do not hesitate to ask any questions about anything
that may be unclear to you. Ensure that you are happy with all of the information before you
decide whether or not you would like to participate. Thank you for taking the time to consider
this invitation.

What is the aim of this study?
The overarching aim of this study is to create and test the face validity of a Practitioner
Development Programme (PDP) designed to support Speech and Language Therapists’ (SLTs’)
consistent implementation of evidence-based practice (EBP) in the clinical management of
children with phonological speech sound disorders (SSD).

This aim will be met through the following objectives:
1) To explore the recommended dosages of the three intervention approaches of interest
(Conventional Minimal Pairs; Multiple Oppositions; and the Complexity Approach: Most
Complex) and identify how clinical services might best deliver ‘optimal’ dosages.
2) To identify possible strategies for enhancing the application of EBP in everyday clinical
practice for the management of phonological SSD in children.
3) To create a Practitioner Development Programme (PDP) to support SLTs to translate
evidence into practice in the clinical management of children with phonological SSD.
4) To explore if the PDP resource looks like it can support SLTs to consistently translate
evidence into practice in the clinical management of children with phonological SSD.
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Who can participate?
SLTs or SLT managers of any level (i.e., service, sector or line managers) who currently work
with, or oversee SLTs who work with, children with phonological SSD within the 5 Northern
Ireland Health and Social Care Trusts (HSCTs) will be invited to participate in this project.

Do you have to take part?
No. Your participation in this research is completely up to you. If you decide to participate
you will be given this information sheet to keep. If you decide to participate, your consent to
participate in this project will be taken in writing by the researcher upon your attendance at
the focus groups, interviews or resource development workshops. You may withdraw at any
time without providing a reason. If you do decide to withdraw, your contribution until this
time will be included in the study.
What is involved?
There are three main stages involved in this project. A small number of participants from stage
1 will also take part in Stage 2; however, participants from stage 3 will not have participated
in the study up until that point.

The three main stages of this project are as follows:
1. SLT focus groups and 1:1 interviews with SLT managers (45-60mins): These meetings
intend to build on what is already known regarding SLT current practice in the following areas:
use of phonological intervention approaches; a comparison of dosages provided clinically and
those recommended in the literature; potential ways to overcome lower dosages; SLTs’ use
of and access to evidence-based practice.
2. PDP Development Workshops (3hours each) – SLTs will be shown a draft of the PDP
resource and their feedback on content/usability/clinical relevance will be sought in order to
further develop the resource.
3. Face Validity Testing Focus Group (~45-60mins) – Participants (SLTs and SLT managers) will
be required to provide feedback on a proto-type PDP, and comment on whether the resource
looks like it can help SLTs to translate evidence into practice in the clinical management of
children with phonological SSD.

Possible risks and/or disadvantages in taking part
It is hoped that by careful attention to the discussion process you will feel supported to
contribute your thoughts and experiences without any ill effect. There are no foreseen risks
or disadvantages to either your psychological or physical wellbeing.
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Possible benefits from participation
No direct benefits will be experienced by individual participants. However, this research will
add to the existing literature on the clinical management of phonological SSD, particularly
considering dosages and approaches of intervention provided and enhancing use of research
evidence in clinical practice. This project will inform the creation of a unique resource (PDP)
which will facilitate SLTs’ application of research evidence into practice for the clinical
management of phonological SSD. Your participation has the potential to positively impact
everyday clinical practice, improving outcomes for children with phonological SSD and
assisting other SLTs internationally.

Will my participation be kept confidential?
Recorded data will have individual voices, and may contain some other personal information
(i.e., names/work locations). However, all participants will be given unique codes which will
be used instead of names during the transcription of the audio recordings and writing up of
the study results. A record will be kept of the name and unique identifier combination which
will be stored securely in line with Ulster University guidelines. Your name will at no stage be
identifiable in the written transcripts or the written work. All data collected will be stored
securely on the Ulster University campus and subsequently destroyed ten years after the
completion of this PhD project through the confidential waste system, in accordance with
Ulster University policy.

What will happen to the results of the study?
The findings from this project will be written up as part of a PhD thesis, for publication in peerreviewed academic journals and will also be presented at local and international conferences.
We will inform participants should the study be published in the future. Participants can
request a summary of findings via telephone or email using the contact information provided
below.

How can you make a complaint?
Your participation is of great importance to us and we hope that through careful planning,
your participation in this project, and the subsequent analysis and publication of the data
gathered through the discussion will not cause you any distress. Complaints can be discussed
in the first instance with me and I will try to resolve your complaint to your satisfaction. If I
fail to resolve your concern or complaint, you can direct your complaint to Nick Curry (see
below). Your complaint will be taken seriously and addressed in accordance with the Ulster
University complaint process.
Who is organising the funding for the study?
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This research is being conducted by Ulster University. The Researcher’s PhD is funded by the
Department of Employment and Learning (DEL).

Who has reviewed this study?
This study has been reviewed by the Research Governance Filter Committee (Institute of
Nursing and Health Research) in accordance with Ulster University’s procedures and has
gained research governance for each HSCT in Northern Ireland. You may contact the Ulster
University Research Governance department for further details, should you require them.

What should you do now?
If you are willing to participate in this any stage of this project, or have any questions about
participating, please contact Natalie Hegarty (see contact information below) before TBC.

Contact details
If you would like further information about this research please do not hesitate to contact:
Natalie Hegarty (PhD Student)
Contact Telephone: 028 71 675198 Email: Hegarty-N4@email.ulster.ac.uk
Laurence Taggart (Chief Investigator)
Contact Telephone: 028 90 366538 Email: L.Taggart@ulster.ac.uk
Jill Titterington (Project Supervisor)
Contact Telephone: 028 90 368855 Email: J.Titterington@ulster.ac.uk
Nick Curry (Senior Administrative Officer, Research and Impact Dept., Ulster
University)
Contact Telephone: 028 90 366629 Email: N.curry@ulster.ac.uk

Thank you for your time and consideration.

Yours sincerely,

Dr Laurence Taggart (Chief Investigator)
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Consent form: Focus groups (SLTs)
Title: To Create and Test the Face Validity of a Practitioner Development Programme to
Support Speech and Language Therapists Apply Evidence-based Practice in the Clinical
Management of Children with Phonological Speech Sound Disorders.

SPEECH AND LANGUAGE THERAPIST - FOCUS GROUPS CONSENT FORM
Version 1
*Please initial each box if you agree*
1. I confirm that I have read and understood the information sheet
dated xxx for the above study and I have had the opportunity
to ask questions.
2. I understand that my participation is voluntary and that I am free
to withdraw at any time, without giving any reason, and without my
rights being affected.
3. I agree to this session being audio-recorded.
4. I agree to the data resulting from this study to be stored by
Ulster University for a period of 10 years (adhering to the University’s
regulations) following the end of this PhD project.
5. I agree to take part in the above study.

Participant Name:……………………………………………………………
Signed:……………………………………………

Date:…………………………

Name of research member taking consent:
………………………………………………………………………………………
Signed: …………………………………………

Date:…………………………
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Consent form: Interviews (SLT managers)
Title: To Create and Test the Face Validity of a Practitioner Development Programme to
Support Speech and Language Therapists Apply Evidence-based Practice in the Clinical
Management of Children with Phonological Speech Sound Disorders.

SPEECH AND LANGUAGE THERAPY MANAGER - INTERVIEW CONSENT FORM
Version 1
*Please initial each box if you agree*
1. I confirm that I have read and understood the information sheet
dated xxx for the above study and I have had the opportunity
to ask questions.
2. I understand that my participation is voluntary and that I am free
to withdraw at any time, without giving any reason, and without my
rights being affected.
3. I agree to this session being audio-recorded.
4. I agree to the data resulting from this study to be stored by
Ulster University for a period of 10 years (adhering to the University’s
regulations) following the end of this PhD project.
5. I agree to take part in the above study.
Participant Name:……………………………………………………………
Signed:……………………………………………

Date:…………………………

Name of research member taking consent:
………………………………………………………………………………………

Signed: …………………………………………

Date:……………………
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Topic guide: Focus groups and interviews
FOCUS GROUP/INTERVIEW GUIDE FOR SPEECH AND LANGUAGE
THERAPISTS/SPEECH AND LANGUAGE THERAPY MANAGERS
The aim of the focus groups is for SLTs to provide insight into and commentary on: (1) SLTs choices of
phonological intervention approaches; (2) the recommended dosages for the three evidence-based
phonological interventions and decide upon an ‘optimal’ dosage based on the literature and clinical practice;
and (3) to investigate possible strategies for enhancing the application of EBP in everyday clinical practice
for the management of phonological SSD in children.
Date:
Time:
Location:
Length:
Session Facilitator:
Session Design: Interview will be semi-structured, and will make use of open and closed questions.

PLEASE NOTE: The proposed questions are at this stage preliminary, pending discussion with the
project steering group and the finalisation of analysis of the preceding survey. Whilst the general
purpose of the focus groups/interviews is likely to stay the same, the individual questions and
prompts may not.
Introduction: (5-10mins)
—
—
—
—
—
—

Obtain written consent for participation and consent for use of an audio-recorder;
Introduce myself;
Explain the purpose of the project and their role;
Explain confidentiality and anonymity procedures;
Explain any ground rules for this focus group / interview (emailed beforehand);
Ask participants to fill out checklist as they wait / before we begin (sample checklist at end of
document).
— Recap the 3 intervention approaches discussed in this focus group / interview.
—
General Group Introductions:
Ask the participants to introduce themselves in turn, and state their job title.
15mins
1. This graph/table shows the results of a recent UK wide survey looking at Speech and Language
Therapists’ (SLTs’) current intervention practices with children with phonological speech sound
disorders (SSD); please take a moment to look over the graph/table.
Can you tell me what you believe is the reasoning behind SLTs choices of the most and least used
approaches?
Prompts:
— How do you think most SLTs develop the idea to use a particular intervention?
— Why do you think that most SLTs ‘always/often’ use the Conventional Minimal Pairs approach?
— Why do you think that most SLTs ‘never/rarely’ use the Complexity Approach: Most Complex?
— Why do you think that most SLTs ‘never/rarely’ use the Multiple Oppositions approach?
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— Do you feel that SLTs’ understanding of an approach, impacts on their use of it?
− Do you feel the increased awareness of evidence-based practice has affected SLTs’ decision-making
processes when choosing an intervention approach for a child with phonological SSD? Please
elaborate on your answer.
— Do you feel that SLTs’ choices of intervention approaches are sufficiently evidence-based? Please
elaborate on your answer.

Before we end this section on phonological intervention approaches – are there any questions
you would like to ask or any additional comments you would like to make?
15mins
2. The following table details information regarding:
• The currently provided dosage and the ‘ideally perceived’ intervention dosage for a child with
phonological SSD and;
• The dosage recommended in the literature - for three phonological intervention approaches of
interest.
What are your thoughts on these results?
Prompts:
−
−
−
−
−

For an individual child, who decides on the intervention dosage? And what is involved in this
decision-making process?
How do SLTs know what an ‘optimal’ intervention dosage is?
Can you tell me how you think SLTs know if an intervention dosage has been effective or not?
For each of the three intervention approaches named – do you feel the dosage cited in the literature
is feasible in clinical practice? Why? Why not?
How do you feel we could achieve the intervention dosage cited in the literature within everyday
clinical practice, with the resources available?

Before we end this section on dosage of intervention – are there any questions you would like
to ask or any other comments you would like to make?
15mins
3. Evidence based practice (EBP) is the implementation of professional experience, research evidence
and individual client factors into clinical decision-making.
This graph shows the results of a recent UK wide SLT survey highlighting reported barriers to accessing
evidence-based practice. Can you tell me what would help you to apply the evidence-base for the three
approaches of interest into clinical practice?
Prompts:
− Do you agree that these barriers are widely faced?
− Are there any additional barriers that you would like to identify? Or any that you think do not apply?
− Can you tell me any possible strategies to overcome the identified barriers?
− What would assist you in everyday practice to implement more research evidence?
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−
−
−

Could you list some qualities of useful resources / groups (i.e., time conscious, accessible, online/paper
based… etc.)?
Are there any methods of accessing or applying research evidence into practice that you commonly use
and would like to share with the group?
Would a share feature be a useful quality to have in a resource?

Closing remarks: (5mins)
Our session is coming to an end. Are there any other comments that you would like to make or
questions you would like to ask before we finish?
End of session:
Thank participants for their time and inform them of what happens to the information.
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Materials: Focus groups and interview

(1) INTERVENTION APPROACHES
100%
90%

PERCENTAGE OF SLTS (%)
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Rarely/Never

4.1

4.1

5.7

28.3

29.2

50

37.8

49.6

45.9

52.5

57.1

75.6

75

82.9

Sometimes

16.4

18.7

18.7

23.3

26.7

16.7

33.6

26.5

30.3

30.5

26.9

13.9

15.5

12.8

Always/Often

79.5

77.3

75.6

48.4

44.2

33.4

28.5

23.9

23.8

17

15.9

10.5

9.5

4.3
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Dosage Variable7

Currently Provided

Ideally Provided

% of SLTs

Recommended in the literature

% of SLTs

CMP

MO

CA

~100

50 - moderate
70+ - severe

~100

(a) Number of targets in a single word per session
Dose:
The number of teaching
episodes delivered during
a single intervention
session.

10-30

59.4%

21-30

31.7%
(b) Session Length

21-30 mins

41.4%

21-30 mins

40.3%

30 mins

30 mins

30 – 60 mins

One session
per week

69%

One session per
week

60.9%

2 sessions per
week

2 sessions per
week

3 sessions per
week

5-30
sessions

71.5%

21 -30 sessions

38.3%

~18 hrs

17.5 – 31.5
hrs

9 – 18 hrs

100 x 2 x 18 =
3600

50-70 x 2 x
17.5-31.5 =
1750 - 4410

100 x 3 x

Dose Frequency:
The typical task or activity
within which the teaching
episodes are delivered
Total Intervention
Duration:
The time over which a
specified intervention is
presented
Cumulative intervention
intensity: Dose X dose
frequency X total
intervention duration

10-30 x 1 x 5-30 =

21 – 30 x 1 x 10.5-15 =

50-900

220.5 - 450

9-18 =
2700 - 5400

7

Tken from Warren et al. (2007): Warren, S.F., Fey, M.E. & Yoder, P.J., 2007. Differential treatment intensity research: a missing link to creating optimally effective communication
interventions. Mental retardation and developmental disabilities research reviews, 13(1), pp.70–7.
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0

6

7.2

12.5

17.5

19.3

24.1

24.7

25.9

30.1

39.2

44.6

PERCENTAGE OF SLTS (%)

54.2

65.1

(3) EVIDENCE BASED PRACTICE: BARRIERS

Consent form: Workshop 1
Title: To Create and Test the Face Validity of a Practitioner Development Programme to
Support Speech and Language Therapists Apply Evidence-based Practice in the Clinical
Management of Children with Phonological Speech Sound Disorders.

SPEECH AND LANGUAGE THERAPIST/MANAGER – PDP DEVELOPMENT
WORKSHOP CONSENT FORM
Version 1: 25/01/2018
*Please initial each box if you agree*
1. I confirm that I have read and understood the information sheet
for the above study and I have had the opportunity to ask questions.
2. I understand that my participation is voluntary and that I am free
to withdraw at any time, without giving any reason, and without my
rights being affected.
3. I agree to this session being audio-recorded.
4. I agree to the data resulting from this study to be stored by
Ulster University for a period of 10 years (adhering to the University’s
regulations) following the end of this PhD project.
5. I agree to take part in the above study.

Participant Name:……………………………………………………………
Signed:……………………………………………

Date:…………………………

Name of research member taking consent:
………………………………………………………………………………………
Signed: …………………………………………
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Date:………………………

Consent form: Workshop 2
Title: To Create and Test the Face Validity of a Practitioner Development Programme to
Support Speech and Language Therapists Apply Evidence-based Practice in the Clinical
Management of Children with Phonological Speech Sound Disorders.

SPEECH AND LANGUAGE THERAPIST/MANAGER – PDP DEVELOPMENT
WORKSHOP CONSENT FORM
Version 1: 20/04/2018
*Please initial each box if you agree*
1. I confirm that I have read and understood the information sheet
for the above study and I have had the opportunity to ask questions.
2. I understand that my participation is voluntary and that I am free
to withdraw at any time, without giving any reason, and without my
rights being affected.
3. I agree to this session being audio-recorded.
4. I agree to the data resulting from this study to be stored by
Ulster University for a period of 10 years (adhering to the University’s
regulations) following the end of this PhD project.
5. I agree to take part in the above study.

Participant Name:……………………………………………………………
Signed:……………………………………………

Date:…………………………

Name of research member taking consent:
………………………………………………………………………………………
Signed: …………………………………………
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Date:…………………………

Consent form: Workshop 3
Title: To Create and Test the Face Validity of a Practitioner Development Programme to
Support Speech and Language Therapists Apply Evidence-based Practice in the Clinical
Management of Children with Phonological Speech Sound Disorders.

SPEECH AND LANGUAGE THERAPIST/MANAGER – PDP DEVELOPMENT
WORKSHOP CONSENT FORM
Version 1: 30/05/2018
*Please initial each box if you agree*
1. I confirm that I have read and understood the information sheet
for the above study and I have had the opportunity to ask questions.
2. I understand that my participation is voluntary and that I am free
to withdraw at any time, without giving any reason, and without my
rights being affected.
3. I agree to this session being audio-recorded.
4. I agree to the data resulting from this study to be stored by
Ulster University for a period of 10 years (adhering to the University’s
regulations) following the end of this PhD project.
5. I agree to take part in the above study.

Participant Name:……………………………………………………………
Signed:……………………………………………

Date:…………………………

Name of research member taking consent:
………………………………………………………………………………………
Signed: …………………………………………
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Date:…………………

Topic guide: Workshop 1
WORKSHOP GUIDE FOR SPEECH AND LANGUAGE THERAPISTS (SLTS)
SESSION 1
Aim: To co-produce a decision-making resource with SLTs, to support their use of research
evidence in clinical practice with children with phonological SSD.
Objectives:
1) To give participants an overview of the purpose of this research and set this in the context
of the results of the previous stages of this study.
2) To get SLTs’ thoughts on resource content in 3 main areas: intervention approaches,
dosages, research literature.
3) To come away with a plan (i.e., for layout and content) for resource development.
Date: January 2018
Length: 3 hours
Session facilitators: Natalie Hegarty and Jill Titterington
Session design: Semi-structured, making use of open and closed questions to get in depth insight.
(1) Introduction
Materials: PowerPoint / handout / PIS / consent forms
Duration: 5mins
−
−
−
−
−
−

Re-introduce myself and Jill.
Explain the purpose of the project and their role.
Explain the confidentiality procedures & use of audio-recordings.
Go over the workshop ground rules.
Ensure all participants have given written, informed consent.
Ask for any questions/clarifications before we begin.

(2) Group introductions
Materials: n/a
Duration: 5mins
Ask participants to introduce themselves in turn, and provide some background information on their
job role.
− Years of work, location, client base, area of specialism/research interest
Overview of PhD (i.e., Purpose & Context – Knowledge created by this PhD)
Materials: PowerPoint (with videos of approaches) / handout for SLTs
Duration: 15mins
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− Quick overview of today’s session (including timing and when to expect breaks) and outline
todays 4 main discussion topics.
− Give an overview of the 3 approaches of interest: conventional minimal pairs, multiple
oppositions and the complexity approaches, and rationale for focusing on these 3 approaches.
− Explain the aim of this workshop.
− Give overview of PhD study stages (stage 1-5) and summarise main findings for each stage
and how we plan to integrate these findings into the resource.
− Introduce and explain the logic model and socio-ecological model (simplified and user
friendly).

(3) RESOURCE DEVELOPMENT
Materials: PowerPoint, pens, paper, flipchart/whiteboard
Duration: 2 hours
Breaks: 30mins
*Begin audio recording
RESOURCE CONTENT (Intervention)
Duration: 30mins
a) The diagram in front of you provides an overview of what SLTs in the previous stage of
this study have thought may be useful to support SLTs’ decision-making between
intervention approaches. Expanding on this, can you tell me what information should be
included in this resource to support SLTs’ decision-making between the three
intervention approaches of interest?
− Is a flow chart the best way of supporting SLTs’ decision-making between intervention
approaches? Are there any other ideas/suggestions?
− What questions should we include in the care pathway flow chart?
− Should there be information on assessment in this resource? If so, what should we include?
− How should an overview of the intervention approach be presented?
− How can this resource support SLTs to carry out the intervention protocols in the literature in
clinical practice?
− Should findings from the literature on risk factors of persistent SSD be included in this resource?
− What materials should be included for each approach?
− Would developing intervention response sheets for each approach be useful for SLTs?
− How could this be done?
Are there any additional questions or comments?
Recap main points of discussion
REFRESHMENT BREAK (15mins)

RESOURCE CONTENT (Dosage)
Duration: 30mins
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b) Given that there are differences between the dosages provided in the research and
clinically (see table), how can this resource support SLTs’ to apply more evidence-based
intervention dosages?
− Is information on dosage from the literature useful for SLTs?
− Should the Warren et al. formula be used to present dosage information (as in table)? If
not, how should dosage be presented?
− Within the resource, where is the best place to put the intervention dosage information?
Should it be alongside the intervention approach (once chosen for the child in the
pathway?) Or be included in a separate place as well – just for a quick overview of the
literature, without going through pathway?
− Would a quick ‘dosage info sheet’ for each approach be useful?
− Would a printable record sheet for SLTs to write down the intervention dosage they are
using be useful in clinical practice?
Are there any additional questions or comments?
Recap main points of discussion
RESOURCE CONTENT (Literature-base)
Duration: 30mins
c) Building on the ideas gathered in Stage 3 of this study (see diagram), can you tell me what
could be included in this resource to support SLTs’ to access research evidence?
— In terms of a research summary to reduce the time burden for SLTs, how should this be
presented? Would providing the abstract of the journal article suffice?
— Should information on how to access journals via RCSLT / university library be included?
— Would guidance on how to complete a literature search be useful?
— Would information on critical appraisal be useful?
— How can this resource increase SLTs’ awareness of new research?
Are there any additional questions or comments?
Recap main points of discussion
REFRESHMENT BREAK (15mins)

RESOURCE FORMAT
Duration: 30mins
d) Now that we know what information we would like in the resource, can you tell me how
you think this resource should look?
— Is the online format still the most useful design? If not, what do you believe would be more
beneficial?
— Do you have any ideas on what the resource could be called? (Clinician’s Corner, SLT guide,
SLT network etc...) – maybe think about this for the next workshop?
— If any, which aspects of the content included in this resource should be printable?
— What should be included on the front / introduction page of this resource?
— In terms of tabs, what content should be immediately available for SLTs to access?
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— Do you think a peer support area would be useful? What do you envisage this would entail?
— What would help us to make this resource user-friendly?
Are there any additional questions or comments?
Recap main points of discussion
(4) Close and finish (5mins)
−
−
−
−
−

Ask for any other comments / questions.
Inform them of what happens to the workshop recording and field notes.
Provide information about Workshop 2 (location/time/date/aims/discussion points).
Ask for other discussion suggestions.
Thank them for their time and participation.
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Topic guide: Workshop 2

WORKSHOP GUIDE FOR SPEECH AND LANGUAGE THERAPISTS (SLTS)
SESSION 2
Aim: To co-produce an online decision-making resource with SLTs, to support their use of
research evidence in clinical practice with children with phonological speech SSD.
Objectives:
4) To review the discussion points from the last session, and update SLTs on the progress of
online resource development (demonstrate resource).
5) To build on the ideas from the last session, as well as any new ideas by gathering SLTs’
thoughts on resource content (i.e., intervention approaches and materials, dosages, research
literature etc.) and layout.
Date: Friday 20th April 2018
Location: UUJ 3C05
12.30
Session facilitators: Natalie Hegarty and Jill Titterington

Time: 9.30-

(1) Welcome
Materials: PowerPoint / PIS / consent forms
Duration: 5mins
−
−
−
−
−
−

General hello and welcome
Ensure written, informed consent has been taken from all participants
Provide an overview of today’s session
Recap of confidentiality procedures / audio-recording information
Recap of ground rules
Provide the aims of the session
(2) Recap

Materials: PowerPoint
Duration: 5mins
− Recap the feedback from each of the 4 areas of discussion from last session.

(3) RESOURCE DEVELOPMENT
Materials: PowerPoint, pens, paper, flipchart/whiteboard, post-its, resource (online)
Duration: 2 hours 20mins
Breaks: 30mins
*Begin audio recording
Before each question, Natalie will show participants what has been developed for each section
RESOURCE FORMAT
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Duration: 30mins
a) What are your thoughts on the resource layout so far?
−
−
−
−
−
−
−
−
−
−
−

Do you like that the resource is within the Ulster University website?
What are your opinions of the front page? How can it be improved?
Are the tab headings appropriate?
Are the sub-headings within each tab appropriate?
What are the positives and negatives of the layout?
What should we call this resource?
What would help the navigation of this resource?
Is the resource user-friendly?
Is the font easily readable (i.e., text and headings)?
Should information for parents be included in this resource?
Do you have any additional comments or questions?

Are there any additional questions or comments?
Recap main points of discussion
REFRESHMENT BREAK (15mins)

RESOURCE CONTENT (Intervention)
Duration: 30mins
b) What are your thoughts on how this resource supports SLTs’ decision-making between
intervention approaches?
− Is the flowchart idea effective? If not, how could it be improved?
− Are there any other questions that you ask yourself clinically that should be added to the
flowchart?
− What are your thoughts on the ‘Assessment’ sections (i.e., risk factors, assessments, analysis)?
Is there anything that should be amended?
− Would printable checklists be useful (i.e., for the risk factor, assessments, target selection
sections)?
− What are your thoughts on the intervention approach overviews?
− What are your thoughts on the intervention materials? Is there anything you would change?
− In terms of intervention materials, what are our priorities to develop?
− Is there anything else you would like to be included in this section (i.e., discharge)?
− Do you have any additional comments or questions?
Are there any additional questions or comments?
Recap main points of discussion
RESOURCE CONTENT (Intensity)
Duration: 30mins
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c) What are your thoughts on how the information on intervention intensity has been
presented?
− Is this section easy to find and clearly laid out?
− What are your thoughts on the overview section? Is this useful?
− Is there anything you would change regarding the presentation or layout of the intervention
intensity information (i.e., the Warren formula)?
− Are the tables effective?
− Is there anything that could make this more clinically useful?
− What are your thoughts on the intensity record sheet?
− Will this record sheet support SLTs to be mindful about their intervention intensity provision?
− Do you have any additional comments or questions?
Are there any additional questions or comments?
Recap main points of discussion
REFRESHMENT BREAK (15mins)

RESOURCE CONTENT (Research)
Duration: 20mins
d) What are your thoughts on how the literature has been presented in this resource?
−
−
−
−
−
−
−
−

What are your overall thoughts on this section so far?
Do you this this layout is easily accessible to SLTs?
Should any more information be provided alongside the link?
Will SLTs use the provided direct hyperlinks to research papers?
Would information on critical appraisal be useful for SLTs? If so, what type of information?
What are your thoughts on the clinician’s corner section?
What are your thoughts on the terminology section?
How do you think we could integrate peer support into this resource? If not now for future
projects?
− Do you have any additional comments or questions?

e) What do you think are the priorities for inclusion in this resource?

f) Can you foresee any problems we are likely to encounter transitioning this tool into
clinical practice? Yes/No
Are there any additional questions or comments?
Recap main points of discussion
LOGIC MODEL (10mins)
Consider the outcomes and impact of this resource on SLTs’ clinical practice, once it is developed.
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(4) Close and finish (5mins)
−
−
−
−

Ask for any other comments / questions
Recap main points of today’s discussion
Ask for other discussion suggestions for next week
Inform them of what happens to the workshop information and what I will work on between
now and the next session
− Provide information about Session 3 (location/time/date/aims/discussion points)
− Thank them for their time and participation
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Topic guide: Workshop 3
WORKSHOP GUIDE FOR SPEECH AND LANGUAGE THERAPISTS (SLTS)
SESSION 3
Aim: To co-produce an online decision-making resource, to support SLTs’ use of research in
practice with children with phonological impairment.
Objectives:
1. For SLTs to use the online resource.
2. For SLTs to provide feedback on the usability and content of the resource prior to the
testing phase.
Date: Wed 30th May 2018
Length: 90mins
Session facilitators: Natalie Hegarty

Location: UUJ 2-B-11
Start time: 2.30pm

Welcome & recap of workshop 2’s findings
Materials: PowerPoint / PIS / consent forms
Duration: 5mins
−
−
−
−
−
−
−

General hello and welcome.
Ensure written, informed consent has been taken from all participants.
Recap of ground rules for this workshop.
Recap of confidentiality / audio-recording procedures.
Discuss the aims of the workshop.
Explain of the layout of today’s workshop.
Recap the main areas of discussion from workshop 2 and what I have been working on since
then.

(1) RESOURCE TRIALLING
SLTs will use the online resource, independently (20mins)
*5min break if necessary

(2) RESOURCE DEVELOPMENT
Materials: PowerPoint, pens, paper, flipchart
Duration: 60mins
*Begin audio recording
RESOURCE LAYOUT
Duration: 10mins
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g) What are your thoughts on the usability of this resource?
−
−
−
−
−
−

Are there any changes you would make to the layout?
Do you have any thoughts on the title?
Are the tabs and sub-tabs appropriate and self-explanatory?
What could improve the user-friendliness of the resource?
Is the font and text size appropriate?
Would you and your colleagues be able to navigate their way through this resource
independently?

Are there any additional questions or comments?
Recap main points of discussion
RESOURCE CONTENT (Assessment)
Duration: 10mins
h) What are your thoughts on the assessment section of this resource?
—
—
—
—
—
—
—

Are the 3 sub-headings appropriate?
What are your thoughts on the risk factors section?
What are your thoughts on the assessments section?
What are your thoughts on the analysis section?
Is there anything you would add or change within this section?
Is this section useful for clinical practice? If not, what would enhance this?
Would your colleagues be able to navigate their way through this section independently?

Are there any additional questions or comments?
Recap main points of discussion
RESOURCE CONTENT (Flowchart/Intervention)
Duration: 10mins
i) What are your thoughts on the intervention section of this resource?
−
−
−
−
−
−

Is there anything you would add or change within this section?
Is the intervention section useful for clinical practice? If not, what would enhance this?
What are your thoughts on the flowchart?
Are there any changes you would make to the flowchart to make it more clinically useful?
What are your thoughts on the resources section?
Are there any changes you would make to the resources section to make it more clinically
useful?
− Would your colleagues be able to easily navigate their way through the flowchart, intervention
and resources sections?
Are there any additional questions or comments?
Recap main points of discussion
RESOURCE CONTENT (Intensity)
Duration: 10mins
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j) What are your thoughts on the intervention intensity section of this resource?
—
—
—
—
—

What do you think of the layout of this section?
Is the information presented clearly and time-efficiently?
Is there anything you would like to add or change within this section?
Is the information provided useful for clinical practice? If not, what would enhance this?
Would your colleagues be able to navigate their way through this section independently?

Are there any additional questions or comments?
Recap main points of discussion
RESOURCE CONTENT (Research)
Duration: 10mins
k) What are your thoughts on the research section of this resource, including Clinician’s
Corner?
−
−
−
−
−
−
−

Is this section organised appropriately?
Is the research provided in a time-efficient way?
Are the links provided helpful?
Is there anything you would change to enhance the clinical usefulness of this section?
Do you think the Clinician’s Corner section is appropriately placed on the home page?
Is there anything you would add or change within the Clinician’s Corner section?
Would your colleagues be able to easily navigate their way through these sections?

Are there any additional questions or comments?
Recap main points of discussion
LOGIC MODELLING/FUTURE
Duration: 10mins
l)
m) .60Once developed, what are the potential impacts of this resource on SLTs’ clinical
practices?
n) Can you foresee any problems we are likely to encounter transitioning this resource
into clinical practice?
Are there any additional questions or comments?
Recap main points of discussion
Close and finish (5mins)
−
−
−
−
−

Ask for any other comments / questions
Inform them of what happens to the workshop information
Discuss the next stages of the project
Discuss the mileage reclaim procedure
Thank them for their time and participation
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Flip chart data collection: Workshop 1
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Flip chart data collection: Workshop 2
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Reflective diary: Workshop 1
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Reflective diary: Workshop 2
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Reflective diary: Workshop 3
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Participant information booklet used in Workshop 1

Q1) INTERVENTION APPROACHES
Flow chart
Assessment
to
treatment

Share
feature

Care
pathway

Therapy
resources

Interventions

Specific
who
approach is
suited to

Visual
support
(i.e., videos)

Give stages
of
intervention

Overview of
approach
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Q2) INTERVENTION DOSAGE
Dosage Variable8

Currently Provided

Recommended in the literature

Conventional minimal
pairs

Multiple oppositions

Complexity
approaches

~100

50 – moderate

~100

Dose:
Number of targets elicited in single
words per session
Session length:

21-30

70+ - severe
21 – 30 mins

30 mins

30 mins

30 – 60 mins

One session per week

2 sessions per week

2 sessions per week

3 sessions per week

4.5 – 6 hrs max

~18 hrs

17.5 – 31.5 hrs

9 – 18 hrs

(9 – 12 sessions max)

(36 sessions)

(35 - 63 sessions)

(9 - 36 sessions)

10-30 x 1 x 5-30 =

100 x 2 x 18 =

50-900

3600

50-70 x 2 x 17.5-31.5 =
1750 - 4410

100 x 3 x 9-18 =
2700 - 5400

Dose frequency:
How often sessions are provided
Total intervention duration:
The total time period over which a
specified intervention is provided

Cumulative Intervention
Intensity:
Dose x dose frequency x total
intervention duration
8

Amended from Warren, S.F., Fey, M.E. & Yoder, P.J., 2007, Differential treatment intensity research: a missing link to creating optimally effective communication interventions. Mental
retardation and developmental disabilities research reviews, 13(1), pp.70–7.
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Q3)
LITERATURE

Access to
articles
Links to
useful
information

Pull out
dosage
information

Article
summary

Literature
Updates on
new
literature

Quality of
literature
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Effectiveness
of
intervention

Q4) RESOURCE LAYOUT

Online

Peer
support
area

Printable
materials

Design

Use of
indexing

User
friendly
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Consent form: Face validity
Title: To Create and Test the Face Validity of a Practitioner Development Programme to
Support Speech and Language Therapists Apply Evidence-based Practice in the Clinical
Management of Children with Phonological Speech Sound Disorders.

SPEECH AND LANGUAGE THERAPIST/MANAGER – FACE VALIDITY FOCUS GROUP CONSENT
FORM
28th June 2018
*Please initial each box if you agree*
1. I confirm that I have read and understood the information sheet
for the above study and I have had the opportunity to ask questions.
2. I understand that my participation is voluntary and that I am free
to withdraw at any time, without giving any reason, and without my
rights being affected.
3. I agree to this session being audio-recorded.
4. I agree to the data resulting from this study to be stored by
Ulster University for a period of 10 years (adhering to the University’s
regulations) following the end of this PhD project.
5. I agree to take part in the above study.
Participant Name:……………………………………………………………………………………………………………
Signed:………………………………………………………

Date:…………………………………………..

Name of research member taking consent:
…………………………………………………………………………………………………………………………………………
Signed: ………………………………………………………

Date:………………………………………………….
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Preparatory proforma: Face validity

SuSSD
Supporting and understanding Speech Sound Disorder
Face validity proforma
REMINDER:
PLEASE DO NOT USE THE SuSSD RESOURCE
CLINICALLY. THIS RESOURCE IS IN THE EARLY STAGES
OF DEVELOPMENT AND IS NOT YET SUITABLE FOR USE
IN CLINICAL PRACTICE.
ACCESS TO THE SuSSD RESOURCE IS STRICTLY
CONFIDENTIAL TO THOSE TAKING PART IN THE FACE
VALIDITY EXPLORATION.
PLEASE DO NOT SHARE THIS RESOURCE WITH ANYONE
ELSE.
PLEASE DO NOT PRINT OR DOWNLOAD ANY
INFORMATION OR MATERIALS FROM SuSSD.
TO BE COMPLETED AND RETURNED BY 28TH June
THANK YOU

Name:
…………………………………………………………………
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SuSSD: Face validity proforma
1) Please list the three main thoughts you had regarding the usability and layout of the
SuSSD resource:

1. ………………………………………………………………………………
2. ………………………………………………………………………………
3. ………………………………………………………………………………
2) Considering a child with a moderate - severe phonological impairment aged between
4-8 years please answer the following:

How likely is it that you would
deliver a different assessment
protocol than your routine
care if you used SuSSD?

Very
likely

Likely

Somewhat
likely

Unlikely

Very
unlikely

1

2

3

4

5

Comments: ………………………………………………………………………………………………………………………..
How likely is it that you would
analyse assessment data
differently than your current
analysis methods if you used
SuSSD?

1

2

3

4

5

Comments: ………………………………………………………………………………………………………………………..
How likely is it that you would
use one of the intervention
approaches outlined in SuSSD
rather than your routine care?

1

2

3

4

5

Comments:
………………………………………………………………………………………………………………………....................

How likely is it that you would
change the number of targets
you elicit in single words per
session (i.e., dose) due to the

Very
likely

Likely

Somewhat
likely

Unlikely

Very
unlikely

1

2

3

4

5

365

information outlined in the
SuSSD resource?
How likely is it that you would
change the number of
sessions you currently provide
per week due to the
information outlined in the
SuSSD resource?

1

2

3

4

5

How likely is it that you would
change the length of sessions
you currently provide due to
the information outlined in
the SuSSD resource?

1

2

3

4

5

How likely is it that you would
change the overall amount of
sessions you provide due to
the information outlined in
the SuSSD resource?

1

2

3

4

5

Comments: ……………………………………………………………………………………………………………………….
How likely is SuSSD to
improve SLTs’ use of research
in practice?

1

2

3

4

5

Comments: ………………………………………………………………………………………………………………………
How likely are you to
consistently use SuSSD in
clinical practice?

1

2

3

4

5

Comments: ………………………………………………………………………………………………………………………
How likely are you to
recommend using SuSSD to a
colleague?

1

2

3

4

5

Comments: ………………………………………………………………………………………………………………………..
3) Approximately what percentage of your caseload with moderate - severe
phonological impairment would you use the SuSSD resource with?
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……............................................................................................................................................
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4) How clinically useful are the following sections of SuSSD for SLTs treating a child
with moderate - severe phonological impairment:
Very useful
Useful Somewhat
Not useful
useful
Assessment

1

2

3

4

Comments: …………………………………………………………………………………………………………………….
Clinical decision-making flowchart

1

2

3

4

Comments: …………………………………………………………………………………………………………………….
Intervention

1

2

3

4

Comments: …………………………………………………………………………………………………………………….
Intervention intensity

1

2

3

4

Comments: …………………………………………………………………………………………………………………….
Resources

1

2

3

4

Comments: …………………………………………………………………………………………………………………….
Research

1

2

3

4

Comments: …………………………………………………………………………………………………………………….
Clinician’s Corner

1

2

3

4

Comments: …………………………………………………………………………………………………………………….
Other comments:
…………………………………………………………………………………………………
…………………………………………………………………………………………………

5) Please note any potential barriers to implementing the SuSSD resource into current
clinical practice at the following levels:
Speech and language therapists:
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………………………………………
Children with phonological impairment and their families:
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………………………………………
Schools (i.e., principals/teachers):
…………………………………………………………………………………………………
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…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………………………………………
SLT managers:
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………………………………………
SLT service:
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
……………………………………………
NHS/AHP commissioners:

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
Any other comments:

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
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Topic guide: Face validity focus group
FACE VALIDITY STUDY FOCUS GROUP GUIDE FOR SPEECH AND LANGUAGE THERAPIST
PARTICIPANTS
The overarching aim of the focus group is to gain insight from Speech and Language Therapists’
(SLTs) and SLT managers on whether they believe that the SuSSD resource can support SLTs’ use
of research in practice for children with phonological impairment.
Date: 28/06/2018
Time: 2 – 3 pm
Location: UUJ 12G07
Session facilitator: Natalie Hegarty, with Jill Titterington
Session design: This focus group will be semi-structured and will make use of open and closed
questions.
Introduction:
— Introduce myself;
— Explain the purpose of the project and their role;
— Ensure all participants have given written consent for participation and consent for use of
an audio-recording device;
— Explain confidentiality procedures.
Warm-up exercise:
Ask the participants to introduce themselves and their job role:
— Work location (i.e., health centre, clinic, mainstream school etc.);
— Client base/caseload characteristics;
— Areas of specialisation.
1) Can you tell me your thoughts on the layout and usability of the SuSSD resource?
Duration: 10mins
−
−
−
−
−

What do you think about the layout of SuSSD?
Did you encounter any usability issues?
Are there any changes you would suggest to make SuSSD more clinically accessible?
Do you believe that your work colleagues could easily navigate SuSSD?
Do you feel that training will be required on using the SuSSD resource?

2) Evidence-based practice involves 3 main elements: SLTs own experiences, individual
child factors and the use of research evidence to support clinical decision-making. Do
you believe that the SuSSD resource will support SLTs to increase their use of
research in practice for children with phonological impairment?
Duration: 15mins
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− Can you tell me what elements of SuSSD are most useful to support SLTs’ use of research in
practice?
− Can you tell me what would help to make this resource more clinically useful for SLTs
working with children with phonological impairment?

3) If SLTs were supported by the SuSSD resource how likely is it that they would use
one of the intervention approaches outlined within it, rather than their routine care?
Duration: 15 mins
− Would using the SuSSD resource support SLTs to change their current assessment and
analysis practices?
− Would using the SuSSD resource support SLTs to change their current intervention
provision?
− Would using the SuSSD resource support SLTs to change their current intervention intensity
provision?
− Do you think that there any aspects of the clinical management process with children with
phonological impairment that are not covered in the SuSSD resource?
− Is there anything you feel should be added to or changed within SuSSD?

4) Do you foresee any barriers to rolling-out the SuSSD resource into clinical practice?
Duration: 5 mins
− Please consider potential barriers for: the SLT service; NHS/AHP commissioners; SLT
managers; SLTs; children with phonological impairment and their families and; school
principals/teachers.
− What can we do to overcome these barriers?
Close and finish
Duration: 5mins
− Ask for any final comments or questions.
− Inform them of what happens to the workshop information.
− Discuss the future plans for the SuSSD resource.
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Data analysis: Face validity

1) Please list the three main thoughts you had regarding the usability and layout of the
SuSSD resource:
•

Easy to navigate (P01)

•

Clear rationale from assessment to approach to be used (P01)

•

Useful resources (P01)

•

The structure and layout follows logical clinical thinking i.e. risk factors, assessment,
intervention etc. (P02)

•

It is very useful to have links to other resources within the SuSSD resource e.g. links
to outcome measure tools (P02)

•

The flowchart is excellent…easy to navigate and supports clinical decision making
very well (P02)

•

Very clear (P03)

•

Simple to use (once accessed) (P03)

•

Very clear layout in a logical order of progression (P04)

•

Very comprehensive (P04)

•

Clear headings and sub-titles specific to information within (P04)

•

Very clear layout – easy to navigate (P05)

•

Lots of links to very useful resources (P05)

•

? over use with children with DLD/SLI due to additional language difficulties (P05)

371

2) Considering a child with a moderate - severe phonological impairment aged between
4-8 years please answer the following:

How likely is it that you
would deliver a different
assessment protocol than
your routine care if you used
SuSSD?

Very
likely

Likely

Somewhat
likely

1

11

11

Unlikely

Very
unlikely

Comments:
•
•
•
•
•

SOMEWHAT LIKELY - Already using some of these approaches (P01)
VERY LIKELY - The SuSSD would give me confidence to try out other approaches
that in I don’t routinely use in managing phonological disorder e.g. 3 element clusters
of empty set (P02)
SOMEWHAT LIKELY - Because I have already changed my practice following the
course with Jill (P03)
LIKELY - I don’t routinely use an assessment of speech intelligibility so would need to
include this (P04)
LIKELY - Would do a more detailed assessment (P05)

How likely is it that you
would analyse assessment
data differently than your
current analysis methods if
you used SuSSD?

11

1

1

1

Comments:
•
•

UNLIKELY - I am already using the PPSA as an analysis tool (P02)
LIKELY - Would like to try and use PPSA (P05)

How likely is it that you
would use one of the
intervention approaches
outlined in SuSSD rather
than your routine care?

111

1

1

Comments:
•

•
•

VERY LIKELY – I have completed Jill’s clinical phonology course and I am
subsequently trying to slowly adapt my routine care to include more evidence based
intervention. In a busy clinic this is often challenging but I believe that the SuSSD will
prove to be an invaluable, streamlined too to support my assessment, clinical decision
making and intervention (P02)
VERY LIKELY – I have been using the new approaches for a period of time (multiple
oppositions – Caroline Bowen) (P03)
VERY LIKELY - Training for this treatment for SSD is being cascaded in department,
and the SuSSD resources helps outline the evidence base and usability of intervention
approaches (P04)
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•

SOMEWHAT LIKELY – Would depend on use with DLD/SLI as that is my entire
caseload (P05)
Very
likely

Likely

How likely is it that you
would change the number of
targets you elicit in single
words per session (i.e., dose)
due to the information
outlined in the SuSSD
resource?

1111

1

How likely is it that you
would change the number of
sessions you currently
provide per week due to the
information outlined in the
SuSSD resource?

1

How likely is it that you
would change the length of
sessions you currently
provide due to the
information outlined in the
SuSSD resource?

1

How likely is it that you
would change the overall
amount of sessions you
provide due to the
information outlined in the
SuSSD resource?

11

1

Somewhat
likely

Unlikely

1

111

1

11

1

11

Very
unlikely

Comments:
•
•

•
•

Already seeing some children x2 per week but not yet x3 (P01)
I believe that it is unlikely that the number and length of sessions will be changes in the
immediate future in Community Clinic settings. However, I recognise the importance of
these factors and if I was working independently I would have more autonomy to make
these changes. I have already provided feedback to my senior colleagues about the
current evidence and I am hopeful that we can adapt our current model of service
delivery to better support the use of evidence based interventions within the community
clinic setting (P02)
Unlikely due to clinical commitments (P03)
Current practice in Trust – in community clinic, weekly session is only available, so it
would be unlikely to increase this per week. More appropriate for children in Language
Class. Length of session is typically 45 mins but could potentially be increased
depending on type of intervention approach used and required session length. This would
be an area for management to consider (P04)
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•

I feel if I was going to use this approach I would make sure to follow it through
accurately (P05)

How likely is SuSSD to
improve SLTs’ use of
research in practice?

11111

Comments:
•
•
•

VERY LIKELY - The SuSSD could not make this any easier! It will guide clinicians to
selecting intervention approaches which are evidence-based (P02)
VERY LIKELY – I feel if this resource was available to SLTs, they could use it in their
daily practice – particularly the clinical decision-making flowchart (P04)
VERY LIKELY – Direct links to research very helpful (P05)

How likely are you to
consistently use SuSSD in
clinical practice?

11

1

11

Comments:
•
•

•

VERY LIKELY – A significant proportion of my caseload presents with moderate-severe
speech sound disorder. This tool will prove invaluable to my day-to-day practice (P02)
SOMEWHAT LIKELY – I feel it would be specific for children with severe SSD to use
it comprehensively as it is currently time consuming at present to use with all children
with SSD. However, once familiar with the assessment/interventions/materials, it could
be used more frequently as less time would be needed to implement it (P04)
SOMEWHAT LIKELY – Again, it would depend on caseload (P05)

How likely are you to
recommend using SuSSD to a
colleague?

111

11

Comments:
•
•
•

VERY LIKELY – I will be recommending this tool to my colleagues within my team
(P02)
VERY LIKELY – I think all my colleagues who have been trained in managing children
with SSD with these approaches would be very interested in the SuSSD resource (P04)
LIKELY – very useful for the right client group (P05)
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Q2 – Amalgamated results: Considering a child with a moderate - severe phonological impairment aged between 4-8 years please
answer the following:
Very likely

Likely

Somewhat likely

How likely is it that you would deliver a
different assessment protocol than your
routine care if you used SuSSD?

20% (n=1)

40% (n=2)

40% (n=2)

How likely is it that you would analyse
assessment data differently than your
current analysis methods if you used
SuSSD?

40% (n=2)

20% (n=1)

20% (n=1)

How likely is it that you would use one
of the intervention approaches outlined
in SuSSD rather than your routine
care?

60% (n=3)

20% (n=1)

20% (n=1)

How likely is it that you would change
the number of targets you elicit in
single words per session (i.e., dose) due
to the information outlined in the
SuSSD resource?

80% (n=4)

20% (n=1)

How likely is it that you would change
the number of sessions you currently
provide per week due to the
information outlined in the SuSSD
resource?

20% (n=1)

How likely is it that you would change
the length of sessions you currently

20% (n=1)

20% (n=1)
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Unlikely

20% (n=1)

20% (n=1)

60% (n=3)

20% (n=1)

40% (n=2)

Very unlikely

provide due to the information outlined
in the SuSSD resource?
How likely is it that you would change
the overall amount of sessions you
provide due to the information outlined
in the SuSSD resource?

40% (n=2)

20% (n=1)

How likely is SuSSD to improve SLTs’
use of research in practice?

100% (n=5)

How likely are you to consistently use
SuSSD in clinical practice?

40% (n=2)

20% (n=1)

How likely are you to recommend using
SuSSD to a colleague?

60% (n=3)

40% (n=2)
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40% (n=2)

40% (n=2)

3) Approximately what percentage of your caseload with moderate - severe
phonological impairment would you use the SuSSD resource with?
•

P01 – Probably 100%

•

P02 – 70%

•

P03 – all who have consistent diffs in absence of other factors

•

P04 – 80-90% if time is available – particularly the clinical decision-making flowchart

•

P05 – caseload of 19 – 3 with moderate-severe phonological impairment, all with other
difficulties including hearing, receptive/expressive language difficulties

4) How clinically useful are the following sections of SuSSD for SLTs treating a child
with moderate - severe phonological impairment:
Very useful
Useful Somewhat
Not useful
useful
Assessment

111

11

Comments:
•

USEFUL - More details on specific assessments would be useful e.g. recommended
assessments, pros and cons of specific assessments etc. (P02)
• VERY USEFUL – good to have links to materials available (P04)
• VERY USEFUL – suggestions for a more comprehensive assessments (P05)
Clinical decision-making
1111
flowchart
Comments:
• No response – wouldn’t open (P01)
• VERY USEFUL – clear and concise, easy to use (P03)
• VERY USEFUL – I think this is so useful and practical (P04)
Intervention
11111
Comments:
•

VERY USEFUL – Great info on all approaches in a concise and easily accessible
layout (P02)
• VERY USEFUL – nice layout with clear headings to inform you of intervention
information (P04)
Intervention intensity
11
11
1
Comments:
•
•

USEFUL – but may be difficult to see some children 45-60mins x3 per week (P01)
SOMEWHAT USEFUL – I feel the written explanations given to inform this is easier
to understand than the calculations. Also unsure of what results from the calculations
would correspond to high/medium/low intensity? (P04)
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Resources

1111

1

Comments:
•
•

VERY USEFUL - Always helpful – no point in reinventing items (P03)
SOMEWHAT USEFUL – Complexity approach resources seemed most
comprehensive. More available would be good i.e., only pictures for two sound
contrasts for conventional minimal pairs. Nice pictures available though, and I could
use these in clinic, but a link to other free resources would be beneficial (P04)
• VERY USEFUL – I’m assuming there would be a bigger range of resources once up
and running properly? (P05)
Research
111
11
Comments:
• VERY USEFUL – I need to be more up to date and current (P03)
• USEFUL – very easy to find and read – more likely to read the research (P05)
Clinician’s Corner
111
1
1
Comments:
•

VERY USEFUL – new website ideas (P03)

Other comments:
N/A

Q4 – Amalgamated results: How clinically useful are the following sections of SuSSD
for SLTs treating a child with moderate - severe phonological impairment:
Very useful

Useful

Assessment

60% (n=3)

40% (n=2)

Clinical decisionmaking flowchart

80% (n=4)

Intervention

100% (n=5)

Intervention
intensity

40% (n=2)

Resources

80% (n=4)

Research

60% (n=3)

40% (n=2)

Clinician’s Corner

60% (n=3)

20% (n=1)

Somewhat
useful

Not
useful

n/a

20%
(n=1)
40% (n=2)

20% (n=1)
20% (n=1)
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20% (n=1)

5) Please note any potential barriers to implementing the SuSSD resource into current
clinical practice at the following levels:
Speech and language therapists:
•

Time required (P01)

•

Pressure of w/lists (P01)

•

Impact on rest of caseload (P01)

•

A reluctance to change practice (P02)

•

A lack of confidence in working within this area (P02)

•

Lack of time in busy clinics and schools to become familiar with the resource (P02)

•

No of therapy sessions per week for a community SLT (P03)

•

Changing mind-set (P03)

•

SLTs would need prior training on these intervention approaches before being able to use
the SuSSD resource (P04)

•

Time constraints in a busy clinic – may be difficult to dedicate time for analysis etc. for
SLTs in Community Clinic (P04)

•

Maybe be more applicable to SLTs in Language Classes – more time and also more
sessions per week to offer children (P04)

•

General assessment used for phonology in clinic is STAP – may need access to more
comprehensive assessment of speech to see if use of SuSSD resource is applicable (P04)

•

SuSSD resource is very detailed – information may be overwhelming for SLTs to have
time to go through in Clinic (P04)

•

Finding time to get to grips with new research and appropriate/detailed assessments and
intervention techniques. (P05)

•

Caseload numbers moving between clinics (P05)

Children with phonological impairment and their families:
•

Committing to 45-60mins 2/3 times per week (P01)

•

There is a lot of assessment and analysis required which is very time consuming within a
6 week block. Parent expectation that their child has already been assessed at Diagnostic
Interview and often expect treatment to commence immediately. Parents and children
may become frustrated by the level of assessment (P02)

•

None! (P03)
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•

Number of sessions needed for intervention to be effective – high level. Some families
may not be able to commit to this level of therapy, which will impact success of therapy
(P04)

•

If dose not available in clinic (2-3 sessions per week) and parent are responsible to
complete target practice – may not be suitable for some families (P04)

•

Parents may find it difficult to understand the reasoning behind target selection, e.g. in
complexity approach (P04)/ This may impact their motivation/compliance for therapy
(P04)

•

Commitment to dose/sessions in community clinics (P05)

Schools (i.e., principals/teachers):
•

Time out of class could be significant (P01)

•

The need for longer blocks, increased intensity etc. will put pressure on school resources
(P02)

•

Some schools are using extended schools funding for independent SLT. There could be
issues around conflicting approaches if SLTs are not using similar approaches (P02)

•

Changing mind-sets (P03)

•

Commitment to dose/sessions in mainstream settings (P05)

SLT managers:
•

Resources (P01)

•

The need for changes to current service models to include longer blocks and increased
intensity, will be challenging considering the current climate within which we work.
Community clinics are already under-resourced and with increasing referral rates, the
need for more resources in this area may be difficult to secure (P02)

•

No of sessions / week need vs’s needs of service (P03)

•

Prioritising SLTs to avail of training on SSD to be competent implementing the
intervention approaches detailed on the SuSSD resource (P04)

SLT service:
•

All of the above (P01)
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•

Barriers relating to increased resources required to implement the necessary changes to
services (P02)

•

As above (P03)

•

Due to high level of input needed to use the SuSSD resource, this would need to be
balanced with other demands of SLT service – waiting lists etc. (P04)

•

Increase in therapy sessions for these children is going to decrease therapy time for other
children on caseload (P05)

NHS/AHP commissioners:
•

Whilst they want EBP, with current resources, to fully implement this/these models
would impact on time available for rest of caseload who are not SSD. Therefore fewer of
these cases will be able to be opened/managed e.g. if an SLT is in a language unit 3 days
per week and children available 9 – 3 (will need break/lunch) commitment of time to SSD
will impact ++ on non SSD children (P01)

•

Services across Health and Social Care are experiencing challenges e.g. staff shortages,
increased waiting lists, increased referrals, reduced budgets etc. this clinical population
(i.e., children with speech sound disorder) may be over-looked and not prioritised (P02)

•

As above (P03)

•

Some further research needed for conclusive results of efficacy of some approaches, e.g.
empty set dosage. Would help to have this available when commissioning services (P04)

Any other comments:
•

As for consistent phon impairment and no co morbidities, use of tool fairly restricted
mod-severe SSD almost always impacts expressive lang. couldn’t get some of Storkel
worksheets to open (P01).

•

The SuSSD resource appears to be an excellent tool to be able to use in clinical practice
to inform our evidence based therapy for children with SSD. I do feel I would need to
avail of further training on the intervention approaches to be able to benefit fully from the
resource available, as my underlying understanding of the intervention approaches would
be more developed. The resource is very user-friendly, and I think if it was being used
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enough, it would take less time to apply the resource to clients on my caseload with SSD,
so instead of being initially time consuming, it would be time efficient (P04).
•

Working in a specialist speech and language school setting with smaller caseloads I
would be in one of the better positions re administering the correct dose/numbers of
sessions etc. but I have a more complex caseload with additional difficulties who may not
meet criteria for this intervention approach (P05)
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Frequency of themes: Face validity
Themes and sub-themes

How many times it was
referenced in the focus
group

1. Usability and layout of SuSSD
Clear and logical layout

9

Accessible

4

Easy to use

5

Usability issues

2

2. SuSSD's role in supporting the translation of research
into practice
Barriers to translating research into practice

2

a) Service-level constraints
b) SLTs’ reluctance to change practice

3
2

Change in practice is already underway

8

Clinically applicable

3

Confirms SLTs' current management

1

Consistent source of support for SLTs

2

Flowchart is really useful

6

Rationale for deviation from familiar interventions

4

Links to research were useful

6

SLTs gained new information from SuSSD

2

SuSSD versus conventional training

6

3. Clinical aspects to consider when using SuSSD
Child factors (i.e., age, severity)

2

Parental factors

6

SLT factors
a)
b)
c)
d)
e)

Comfort
Confidence
Peer support
Learning from SLT students
Competence and understanding

3
5
3
4

Time

2

a) Assessment and analysis

11

b) Time efficiency
4. The impact of SuSSD on intervention intensity
provision
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10
1

Current intensity provision
a) Ad hoc

2

b) Setting dependent

6

c) Lower than in the literature

6

Difficulties putting research into practice
a) Impact of higher intensity on caseload and waiting

2

lists
b) Parents availability to attend

6

c) Service-level barriers

5

Overcoming the research-practice gap
a) Parents as agents
b) School staff as agents

4

c) SLT assistants as agents

2

d) Telepractice

1

e) Specialist roles within Trusts

6

6

5. The future of SuSSD
Barriers to the clinical use of SuSSD
a) Assessment and analysis implications

2

b) Child’s diagnosis

3

c) Intensity implications

1

d) Training needed prior to the use of SuSSD

6

SuSSD future development ideas
a) Addition of assessment information

1

b) Review of resource pictures

4

c) Addition of videos

9

Future influencers

2
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- Reflective diary: Face validity
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