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Abstract 

Background: This thesis has found that speech and language therapistsô (SLTsô) 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 SLTsô 

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 SLTsô 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 SLTsô 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 socio-

ecological 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 SLTsô use of research in practice in the clinical management of children with 



xiii  

 

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 SLTsô 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 

SLTsô 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 SLTsô 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). 
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To ensure that SLTsô 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. SLTsô 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; OôConnor 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) 
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This thesis focused specifically on three approaches because there is currently a lack 

of literature comparing intervention approaches to assist in SLTsô 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 óminimal oppositions contrastsô for clarity, because the 

multiple oppositions, empty set and maximal oppositions approaches use minimal pairs. 



4 

 

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 SLTsô 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; Topbaĸ 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 
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will be completed in chapter 4. In summary, focusing on these three approaches will support 

SLTsô 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 SLTsô 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 SLTsô 

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 co-

production 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 SLTsô 

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 Networkôs 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 Ÿ 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 SLTsô 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 SLTsô 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 SLTsô current practices for children with 

phonological impairment from SLTs and SLT managersô perspectives. 

4. To co-produce a resource (SuSSD: Supporting and understanding Speech Sound 

Disorder) to support SLTsô translation of research into practice, clinical decision-

making and clinical management of children with phonological impairment. 
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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 Councilôs (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 

SLTsô 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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1.4.1 Scoping review: Chapter 2 

A scoping review was undertaken to gain understanding of SLTsô 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.  

 

Figure 1.2 - The stages within this thesis 
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1.4.3 UK-wide, online survey: Chapter 5 

An online survey was used to collect UK-wide data on SLTsô 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 SLTsô 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 co-

production 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 evidence-

based interventions would be useful to bridge the research-practice gap. To achieve this, and 



12 

 

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 ï an online evidence-based resource 

designed to support SLTsô 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 SuSSDôs 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 SLTsô 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 SLTsô 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 SLTsô 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 SLTsô 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 SLTsô 

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 researcherôs 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 SLTsô 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 SLTsô 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 
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(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 
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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. 
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Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2018) Evidence-based practice for 
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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 SLTsô 
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Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2017) Current practices of UK 
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1.6.2 Published papers 

Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2018) Intervention for children 
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Hegarty, N., Titterington, J., and Taggart, L. (in preparation) Bridging the research-practice 
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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 therapistsô clinical management of children with phonological impairment.  
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2. The clinical management of children with speech sound 

disorders: A scoping review 

 

 Introduction  

This chapter sets the scene regarding speech and language therapistsô (SLTsô) clinical 

management of children with speech sound disorders (SSD) worldwide. This scoping review 

considers SLTsô 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 SLTsô clinical practices for 

children with SSD throughout the world and identifies gaps in knowledge which require 

future research. It also considers SLTsô use of evidence-based practice across services to 

identify key issues impacting on this area for SLTs. 

 

 Background 

ñChildren 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.ò (International Expert Panel on Multilingual Childrenôs 

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 childôs 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 SLTsô crucial role in ensuring that these children receive the most 

clinically effective (i.e., in terms of functional and impairment-based outcomes) and time-

efficient 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.  
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Figure 2.1 ï 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/ Ÿ [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/ Ÿ [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 ñproblems with the 

coordination and production of precise mouth movements, respiration, resonance, and/or 

phonation required for fluent and rapid speechò (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 Speech-

Language-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 ñchildhood apraxia of speechò 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 SLTsô 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 articulation-

based 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; Topbaĸ 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 SLTsô 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 

                                                 
3 Phonological awareness therapy is designed to enhance a childôs ability to ñdetect, 

categorise, match, isolate, blend, segment or manipulate phonological elements (e.g. 

syllables, rhyme, phonemes) of an oral languageò (McLeod and Baker 2018, p.576).   
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guide SLTsô 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 SLTsô 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 SLTsô 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 decision-

making:  

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 ñthe right patient [child], at the right time, in the right 

place, at the right dose, and using the right resourcesò (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 childôs individual 

communication profile, child/parentsô 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 

childrenôs outcomes; to decrease SLTsô waiting lists and; to provide the most cost and time-

efficient 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 

SLTsô 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 SLTsô 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 SLTsô commonly use with children 

with SSD; 

2. To explore SLTsô intervention intensity provision for children with SSD; 

3. To investigate SLTsô 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 OôMalley 2005). The results of this review will inform this PhD 

study as it provides insight into the key areas of this thesis: SLTsô 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 

SLTsô 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 studyôs 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.  

 

 

 

 

 

 

 

 

 

 

Figure 2.2 - The search procedure for this scoping review 

 

 Results and discussion 

This scoping review explored SLTsô 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) SLTsô use of intervention approaches; (2) intervention 

intensity provision and; (3) SLTsô 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 

Method of 

data 

collection 

Data extracted 

Brumbaugh and Smit (2013) 375 SSD USA Survey Intervention, intensity 

Joffe and Pring (2008) 99 PI UK Survey Intervention 

Lof and Watson (2008) 537 SSD USA Survey Intervention 

McCurtin and Clifford (2015) 249 All  Ireland Survey EBP 

McLeod and Baker (2014) 231 SSD Australia Survey Intervention, EBP 

OôConnor 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 

and Skinner (2010) 

29 SSD South Africa Survey Intervention 

Roulstone and Wren (2001) 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 

Key:      SSD ï speech sound disorder 

PI ï phonological impairment 

All ï 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). 

 

 SLTsô use of intervention approaches 

Nine papers in this review included information on SLTsô use of intervention approaches for 

children with SSD (see Table 2.2). Information regarding SLTsô 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 paperôs 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 Most popular/commonly used (% of SLTs) Least popular/ uncommonly used (% of SLTs) 
 

McLeod and Baker (2014) Auditory discrimination: 33.5% 

Minimal pairs: 31.3% 

Cued articulation: 30.7% 

Phonological awareness: 26.0% 

Traditional articulation therapy: 23.4% 

Auditory bombardment: 19.9% 

Nuffield Dyspraxia Programme: 11.6% 

Core vocabulary: 8.3% 

Instrumental approaches: 98.9% 

SAILS Perceptual Intervention: 97.7% 

Suck-swallow-breathe synchrony: 94.3% 

Mneumonic approach: 85.1% 

Treatment programme for enhancing 

stimulability: 84.7% 

Natural speech intelligibility training: 81.9% 

Joffe and Pring (2008) Auditory discrimination: 87.7% 

Parental involvement: 76.5% 

Phonological awareness: 72.4% 

Meaningful minimal contrast: 61.3% 

 

Cycles:96.0% 

Suck, swallow breathe: 79.6% 

Maximal contrast therapy:  77.5% 

Auditory bombardment: 67.3% 

Core vocabulary: 60.2% 

Whole-language approach: 57.2% 

Oliveira et al. (2015) Phonological awareness: 97% 

Auditory discrimination: 92% 

Meaningful minimal contrast therapy: 75% 

- Nuffield dyspraxia programme: 88% 

- Cycles approach: 63% 

- Metaphon: 63% 
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Parent-based work: 58% - Core vocabulary: 52% 

- 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) Auditory discrimination: 89% 

Phonological awareness: 79% 

Parent-based programmes:74% 

Articulation work/motor-skills training: 61% 

Core vocabulary: 55.5% 

Meaningful minimal contrast therapy: 40% 

Metaphon: 68% 

Maximal contrast therapy: 59% 

Nuffield Centre Dyspraxia Programme: 58% 

Cycles: 58% 

Suck, swallow, breathe synchrony: 57% 

Non-speech oro-motor work: 54% 

Brumbaugh and Smit (2013) Traditional Therapy: 49% 

Phonological Awareness: 36% 

Minimal Pairs: 33% 

Cycles: 32% 

Whole Language: 19% 

NSOMEs:14% 

SLTs are ónot familiar withô: 

Metaphon: 83%  

Nonlinear phonology:  76% 

Complexity/least knowledge: 70% 

óNeverô used by SLTs: 
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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 ópush-upsô;  

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 ï marching round rooms, segmentation 

Auditory discrimination 

/ 



 

 

 

 

35 

 

 

Nuffield 

Early listening skills 

Attention ï looking and sitting 

Minimal Pairs 

Sound awareness work 

Rhyme play/rhyme judgements 

Imitation of sounds and syllables  

Sugden et al. (2018) % use: 

Minimal contrast approach: 83% 

Auditory discrimination: 75.6% 

Traditional articulation therapy: 64.4% 

Cued articulation: 56.3% 

Phonological awareness: 52.2% 

Multiple oppositions: 49.3% 

Core vocabulary: 47% 

% use: 

NSOMEs: 1.9% 

Other: 4.1% 

Imagery approach: 4.8% 

PACT: 8.1% 

Whole language therapy: 11.1% 

PROMPT: 17% 

Metaphon: 21.1% 

Cycles: 21.5% 

Nuffield: 34.8% 

Maximal oppositions: 36.3% 

 

Key: 

ó/ô - 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 ñchoice 

overloadò (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 SLTsô typical intervention practices, and indeed what SLTsô 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 whole-

language 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, SLTsô 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 Smitôs (2013) survey indicated a research-practice gap, in that 

some SLTs (14%) continued to use NSOMEs clinically with children with SSD. Reasons for 

SLTsô 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 SLTsô decision-making processes 

is necessary. This will be considered throughout this thesis.  

In all papers that considered SLTsô 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 SLTsô clinical practices over time. Overall, these findings illustrate SLTsô 

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; Topbaĸ 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 SLTsô 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 ñcomplexity/least knowledgeò 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, SLTsô 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: SLTsô 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 SLTsô 

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; Topbaĸ 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 SLTsô 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 SLTsô 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 Dose Session length Dose frequency Total intervention duration  

Oliveira et al. (2015) - - Weekly: 63% 

twice a wk: 34% 

3-4 times per wk: 1% 

 <1 wk or everyday: 0% 

> 6mths: 51% 

3-6 mths: 35% 

6-12 wks: 8% 

4-6 wks: 5% 

To et al. (2012) - Public setting 

(n=66): 

30-35 mins: 71.4% 

Private (n=31): 

30mins ï 1 hour: 

35.5% 

ALL ( n=97): 

30-35mins: 54.6% 

Public setting: 

Twice per month: 55.4% 

Once per month: 21.4% 

Private: 

Twice per month 45.2% 

Four times per month: 

35.5% 

ALL:  

Twice monthly: 52.2% 

Public setting: 

More than 20 sessions: 19.6% 

OR 

Other: 19.6% 

Private: 

5-8 sessions: 41.9% 

9-12 sessions: 19.4% 

ALL:  

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: 

0: 0.4% 

<20: 6.8% 

21-49: 37.6% 

50-99: 39.8% 

100-149: 8.3% 

150-199: 3% 

Ó200: 0.8% 

Unsure: 3.4% 

<30min: 18.5% 

30-44min: 62.4% 

45-59min: 17.3% 

60-89min: 1.5% 

Ó90mins: 0% 

<1 per month: 1.1% 

1 per month: 1.5% 

1-2 per month: 27.2% 

1 per week: 62.3% 

2 per week: 3.4% 

3 per week: 3.4% 

>3 per week: 1.1% 

 

4 Ÿ 156 weeks (average 38.2) 

 

2 Ÿ 400 sessions (average 22.7) 

 

Key: 

ó-ó : no information was provided on this variable  
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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 SLTsô 

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 30-

60 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 motor-

based 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, Allenôs (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. Allenôs (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 

SLTsô 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 

2Ÿ400 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 childôs 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 childôs 

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 Ÿ 39,600 (21-99 x 1 x 2-400 = 42 Ÿ 

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 UK-

wide, online survey of SLTsô 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). 

 

 SLTsô 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), SLTsô 

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 Reillyôs (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 SLTsô 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 SLTsô level of engagement 

with the research aspect of evidence-based practice. Overall, the outcomes from Vallino-

Napoli and Reillyôs (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 Kennedyôs (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 SLTsô 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 SLTsô 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 decision-

making. 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 evidence-

based 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 SLTsô 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 SLTsô integrating evidence with their own 

professional expertise to tailor intervention to an individual childôs 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 SLTsô 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 SLTsô caseloads and that the 

evidence base in many treatment areas is just developing at present. OôConnor 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 



 

51 

 

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: SLTsô large caseload size (McLeod and Baker 2014); lack of 

resources (McCurtin and Clifford 2015; Zipoli and Kennedy 2005); limited awareness of the 

research (OôConnor and Pettigrew 2009); limited knowledge, skills and understanding of the 

research (McLeod and Baker 2014; OôConnor and Pettigrew 2009) and; SLTs are unsure 

about whether to believe the results reported in research studies (OôConnor and Pettigrew 

2009). 

Additionally, Zipoli and Kennedy (2005) and OôConnor 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 ï with only 28% of interventions being completely described 

after communication with the authors. This highlights the distinct lack of accessible, high-

quality, replicable research in the SLT profession at present and acts as a barrier to evidence-

based 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, SLTsô clinical practices.  

This links with another commonly identified barrier to evidence-based practice: 

SLTsô ability to access up-to-date research articles (McLeod and Baker 2014; OôConnor 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; SLTsô 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. OôConnor 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 evidence-

based practice for a variety of AHPs, including SLTs. Also, Pring et al. (2012) found that 

many of the barriers to evidence-based practice impede SLTsô 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 SLTsô 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 SLTsô 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 SLTsô everyday clinical 

practices in the long-term.  

 

 Conclusion 

This scoping review has sought to synthesise SLTsô 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 time-

efficiency of interventions for children with SSD more so than conventional minimal pair 

therapy (Topbaĸ 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 

SLTsô 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 

SLTsô 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 SLTsô 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 SLTsô current practices is 

warranted. This will be undertaken in chapter 4 via a systematic review.  

Finally, this scoping review has determined that SLTsô 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 SLTsô 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 SLTsô 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 therapistsô (SLTsô) 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 (OôConnor 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 SLTsô current practices (survey) for children with phonological impairment, 

from SLTs and SLT managersô perspectives. 

4. Resource co-development workshops: To co-produce a resource (SuSSD: Supporting 

and understanding Speech Sound Disorder) to support SLTsô 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.  

 

 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. Parentsô perspectives on the management of 

SSD are highly regarded by SLTs (see chapter 5-7). The socio-ecological model (McLeroy et 

1. Systematic review
2. Online 
survey

3. Focus 
groups 

and 
interviews

4. Resource co-
production 
workshops

5. Face 
validity 
testing

Figure 3.1 - A diagrammatic representation of the stages within this thesis 
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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 Ÿ 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, SuSSDôs 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 ñseveral interacting componentsò (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; Topbaĸ 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

ÅScoping review (chapter 2)

ÅSystematic review (chapter 4)

ÅUK-wide, online survey (chapter 5)

ÅFocus groups and interviews (chapter 6)

1) Modelling ÅResource co-productionworkshops (chapter 7)

2) Exploratory / 
Pilot Trial

ÅExploration of the face validity of SuSSD (chapter 8)

3) Randomised 
Controlled Trial

ÅPost-doctoral work: feasibility trial and RCT

4) Long-term 
Implementation

ÅPost-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 ñconceptual framework intended to help those concerned with knowledge translation 

deliver sustainable, evidence-based interventionsò (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 personôs/group of peopleôs 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 SLTsô behaviours, the Knowledge to Action framework 

supported the observation of SLTsô clinical practices which were then used to influence 

change (i.e., by targeting areas of clinical practice SLTsô 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 SLTsô use of evidence-based 

practice. Carrying out truly evidence-based practice (i.e., the integration of child factors, 

parent preference, SLTsô 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 ï 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 ï ACTION CYCLE  

Identify the problem and knowledge needed to 

address it 

Scoping review; systematic review; 

survey; focus groups, interviews; co-

production workshops; logic 

modelling 

Adapt knowledge to a local context Resource co-production workshops; 

face validity study 

Assess barriers and facilitators related to the 

knowledge to be adopted 

Resource co-production workshops; 

face validity study 

Develop and execute knowledge creation (stage 1) 

and promote awareness 

 

Steering group; resource co-

production workshops; logic 

modelling; dissemination of SuSSD 

information; post-doctoral work 

Monitor knowledge use and make any necessary 

changes 

Face validity study; post-doctoral 

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 SuSSDôs design and development. Therefore, it worked alongside the Knowledge to 

Action framework (Graham et al. 2006) and was integrated into the ñcreation of a 

tool/productò 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 SuSSDôs 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 SuSSDôs 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4.4 Logic modelling  

To overcome the many challenges associated with successfully transitioning an evidence-

based 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 

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

1. Logic model 
the problem

2. Identify the 
resource's objectives 

and potental outcomes 
(via a logic model)

3. Design the 
resource

4. Produce the 
resource 

5. Identify an 
implementation 

plan for the 
resource

6. Evaluate the 
success of the 

resource



 

68 

 

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 time-

efficiently 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 individualôs 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 Ÿ 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 Resources Activities Outputs Outcomes Impact at socio-ecological 

levels 

¶ Ulster 

University 

¶ Northern 

Ireland 

SLT 

services 

¶ UK-wide 

SLT 

services 

(survey) 

¶ Northern 

Ireland 

policy 

level 

¶ Supervision 

team 

¶ Funding 

(DEL) 

¶ Training 

¶ Ulster 

University IT 

Dept 

¶ Steering 

group 

¶ Health and 

Social Care 

Trusts 

¶ Local 

collaborators 

¶ SLT 

managersô 

support 

¶ Participants ï 

SLTs/SLT 

managers 

  

¶ 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 co-

development workshops 

¶ Resource development 

¶ Face validity testing 

¶ Data analysis 

¶ Writing up of work  

¶ Dissemination of findings 

¶ Conversation with 

commissioners/policy makers 

¶ Ethical approval  

¶ Agendas and 

¶ minutes of 

meetings 

¶ Data (i.e., raw 

and analysed) for 

each stage 

¶ Thesis 

¶ A resource to 

support SLTsô 

use of evidence- 

based practice 

¶ Presentations for 

dissemination 

and/or 

conferences 

¶ Publications 

 

Short-term: 

¶ The development of 

SuSSD 

¶ Determination of the 

face validity of 

SuSSD 

 

Long-term (post-

doc): 

¶ Feasibility RCT to 

determine if SuSSD 

can effectively 

increase SLTsô use 

of research in 

practice and 

improve speech 

outcomes for 

children with 

phonological 

impairment 

 

Individual: 

- Increases SLTsô 

involvement in research 

- Increases SLTsô 

awareness of literature 

Interpersonal; 

Organisational (NHS) & 

Community (SLT services): 

- Start a culture of 

evidence-based practice 

within SLT services  

- Closing the research-

practice gap in SLT 

Policy: Increased awareness 

of policy makers regarding 

the research-practice gap 

and SuSSDôs use in 

bridging it.  
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KTA 
framework

Knowledge 
creation

Literature synthesis: 
scoping review; 

systematic review

Enquiry via a survey, 
focus groups and 

interviews

Resource co-production 
workshops

Intervention Mapping 
framework

Logic model of the problem area 
and potential study outcomes

Design the resource via co-
production workshops

Develop the resource in co-
production workshops

Explore the face validity of SuSSD

Post-doctoral work (i.e., 
implementing and evaluating SuSSD 

in clinical practice)

Action cycle

Logic modelling of the problem 
and how it should be addressed

Considering the socio-
ecological 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 socio-
ecological model

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

Figure 3.5  - How each 

framework and model 

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 SLTsô 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 SLTsô 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 co-

produced 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 SLTsô 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 SLTsô 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 SLTsô 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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Identification of differences (i.e., gaps between 

research and practice) 

Synthesis 
of the 

evidence

Quantative 
information 
on current 
practice

Qualitative 
exploration of 

the gaps 
between 

research and 
practice

Knowledge 
about the reasons 

behind the 
research-practice 

gap and 
facilitators to 

closing the gap

Systematic review        +                Survey                   +            Focus groups/interviews     =                   In-depth knowledge

  

 

Figure 3.6 - An overview of how the quantitative and qualitative stages of this thesis feed into one another 
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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 SLTsô 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).  

 

                                                 
5 ñA 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 resultsò (Creswell and Creswell 2018, p.248).  

Figure 3.7 - An overview of the data collection and analysis within this explanatory sequential 

mixed methods design 
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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 studyôs 

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 participantsô 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 SLTsô 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 SLTsô 

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 SLTsô 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 SLTsô 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 co-

production 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.  
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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 managersô 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 projectôs 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 Clarkeôs (2006) six stages of thematic analysis 

(see Table 3.4 below). Braun and Clarkeôs (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 Ÿ 8).   

 

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

 Thematic analysis 

stage 

How this was applied to this thesis 

1 Familiarisation with 

the data 

Each audio-recording was fully transcribed word for word by 

the researcher, noting down initial ideas 

2 Generating initial 

codes 

Initial codes were produced by coding key aspects of each 

transcript and gathering relevant data to each code  

3 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 Defining and naming 

themes 

The content of each theme was refined, and representative 

names were generated for each theme and sub-theme 

6 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 Ÿ 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 Ÿ 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 Ÿ 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 SLTsô 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; Topbaĸ 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 SLTsô 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 SLTsô 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 frameworkôs (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).  

 



 

85 

 

 Background 

 

4.2.1 Treatment of phonological impairment 

Phonological impairment is ña cognitive-linguistic difficulty with learning the phonological 

system of a language characterised by pattern-based speech errorsò (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, evidence-

based 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 SLTsô 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; Topbaĸ 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 SLTsô 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 



 

88 

 

therapy, multiple oppositions attempts to eliminate homonymy in a childôs 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 childôs 

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 childôs 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 childôs 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 non-

homonymous 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 childôs 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 ñdo more harm than goodò (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 
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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 SLTsô 

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 co-

morbidities. 
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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 SLTsô 

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 SLTsô 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-

http://speechbite.com/
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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 hand-

searching 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 óartic*ô 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 hand-

searching 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 



 

96 

 

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 studyôs design (see Table 4.2). 

 

4.4.7 Data analysis 

Data analysis focused on the studyôs 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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Table 4.1 - An overview of the intervention and intensity provision of papers included in this systematic review (n=19) 

 Participants Intensity 

Study n Age (yrs) Dose form 

 

Dose Session 

length 

(mins) 

Dose 

frequency  

(per week) 

Total intervention 

duration 

(sessions) 

Cumulative 

intervention 

intensity 

Conventional minimal pairs 

Baker and 

McLeod 

(2004) 

2 4;04, 4;09 Computer-based 

activity  

~100 45 2 12 (Cody) 

32 (James) 

2400 (Cody) 

6200 (James) 
 

Ray (2002) 

 

1 5;0 Auditory and 

visual methods 

- 45-60 3 

 

40 - 

Saben and 

Ingham (1991) 

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 ï 2400 
 

The complexity approaches 

Barlow (2005) 1 3;09 Picture pairs; 

drill activities; 

sorting/matching 

tasks 

100+ 45-60 2-3 19 3800 - 5700 
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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 

(average: 19) 

- 

Gierut (1998) 6 3;02 ï 7;03 Storytelling 

paradigm, line 

drawings 

100 60 3 

 

16 (ave) 

 

 

4800 

Minimal versus maximal oppositions 

Dodd et al. 

(2008) 

19  Picture pairs - 30 1 12 - 

Gierut and 

Neumann 

(1992) 

 

1 4;08 Picture pairs 

 

- 60 3 13 - 

Gierut (1990) 

 

3  Picture pairs 

 

- 60 3 22 - 

Gierut (1991) 

 

3 4;02, 5;0. 

5;04 

Picture pairs 

 

- 60 3 19 (maximum) - 

Rvachew and 

Nowak (2001) 

48 Pre-school Picture cards, 

game and drill 

activities 

- 30 - 40 1 12 ï 14 - 



 

100 

 

Topbas and 

Ünal (2010) 

2 6;0 Picture pairs of 

objects, games, 

puppets  

- 60: therapy 

(90 mins 

total) 

3 10 - 

Multiple oppositions 

Allen (2013) 54 3 -5;05  SLT-directed 

(Focused 

practice, play, 

wrap-up, after 

session duties) 

81 

(minimum) 

Control: 

79 

(minimum) 

30 3 / 1 8 / 24 1944 

 

Control: 632 

Lee (2018) 2 4;1, 6;0 Picture materials - 30 2 24 - 32 - 

Multiple versus minimal oppositions (MO) 

Williams 

(2000) 

10 4-5;06 

 

Picture cards 

 

20 (CMP) 

20 - 50 

(MO) 

30 2 26-105 
 

1040-4200 

(CMP) 

1040-10500 

(MO) 

Williams 

(2005) 

1 6;05 - 80 - 100 30 - 42 - 
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 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 childôs 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 Codyôs 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 Aôs 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, ώ, ɗ, Ħ/) had improved accuracy at the end of treatment, with /z/ and 

/v/ becoming 90% accurate at conversational level. While both subjectsô 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 2-

element 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 3Ÿ6 singleton 

sounds added to each childôs repertoire with an average production accuracy of 30% 

(6%Ÿ94%). 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) 

Topbaĸ 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 

1ôs treated sounds were maintained at 95% accuracy and Subject 2ôs 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 óminimal pairsô 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 /ώ, dᾎ/ to his inventory, Subject 2 added three /f, v, ὗ/ and 

Subject 3 added one sound /dᾎ/. 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%Ÿ86% peak) compared to conventional minimal 

pairs (25%Ÿ50% 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 

Gierutôs (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 childôs 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 (3Ÿ5;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 post-

intervention. 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, ɗ, ὗl/) and made some progress with the final target (/fέ/). When receiving conventional 

minimal pair therapy none of the 3 treatment targets met the criteria to terminate intervention. 

Multiple oppositions intervention reduced the childôs phoneme collapse from 1:8 pre-

intervention (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 childôs 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; Topbaĸ 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 1.6-

2.2 (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; Topbaĸ 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): 720Ÿ1600 (Tyler et al. 1987); 2400Ÿ 

6200 (Baker and McLeod 2004); 1800 Ÿ 2400 (Weiner 1981) and 1040Ÿ4200 (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 1040Ÿ10500 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 3800Ÿ5700 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 

Allenôs (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 

Topbaĸ 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  

CEBMa (2014) 

SCED (Tate 

et al. 2008) 

PEDro-P 

(Perdices et 

al. 2009) 

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 - 

    

Multiple Oppositions    

Allen (2013) - - 5/10 

Lee (2018) - 9/11 - 

    

Minimal vs multiple oppositions    

Williams (2000) 9/10 - - 

Williams (2005) - 7/11 - 

    

Complexity approaches    

Barlow (2005) - 7/11 - 

Gierut (1989) - 8/11 - 

Gierut (1998)  8/11  

Gierut and Champion (2001) - 9/11 - 

    

Minimal vs maximal oppositions    

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 

Topbaĸ and Ünal (2010) - 9/11 - 
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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: 7Ÿ9/11; CEBMa: 8Ÿ9/10), 

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: 

5Ÿ6/10). 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 SLTsô 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 childôs 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 childôs 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 childôs 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. Leeôs (2018) study was highly rated in terms of SCED methodological quality (see 

Table 4.2), highlighting that these results are promising. Allenôs (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 decision-

making 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 SLTsô 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 SLTsô 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 

Championôs (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 2-

element 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 3-

element consonant clusters.  
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4.6.1.4 Minimal versus maximal approaches (n=6) 

Topbaĸ 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 Nowakôs 

(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 Nowakôs (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 SLTsô 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 SLTsô 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 SLTsô 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; Topbaĸ 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 (җ40 

sessions) is suggested for children with more severe impairment (Williams 2012).  

Little literature exists regarding SLTsô 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 SLTsô 

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 SLTsô 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 SLTsô 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 Ÿ 6200; multiple oppositions 1040 Ÿ 

10500; complexity approaches: 3800 Ÿ 5700). This may be the result of a childôs 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 pre-

determined 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 childôs 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; Topbaĸ and Ünal 2010) concluded 

that the maximal oppositions approach was more effective at causing greater system-wide 
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change in a childôs speech sound system. When considering these findings, it is worth 

considering that Gierut (1990; 1991) and Topbaĸ 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 SLTsô 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 SLTsô 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 

SLTsô 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; Topbaĸ and Ünal 2010; Williams 2005). To determine if SLTsô practices are 

in line with this evidence the next stage of this thesis explored UK SLTsô current clinical 

practices via an online survey. An exploration of SLTsô 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 

SLTsô 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 SLTsô current practices is 

vital. To fill this gap in knowledge, this survey also explored SLTsô 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 SLTsô application of evidence to practice (outlined in chapter 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

129 

 

5. Intervention for children with phonological impairment: 

Knowledge, practices and intervention intensity in the United 

Kingdom 

 

 Introduction  

Leading on from considering the research on SLTsô 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 SLTsô 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 ï 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 SLTsô 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 SLTsô 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 SLTsô 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 Ÿ 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 yearsô clinical experience, 

19.8% (n=32) of participants had 7-10 yearsô experience, 14.2% (n=23) had 1-3 yearsô 
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experience, 13.6% (n =22) had 4-6 yearsô 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 participantsô 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 óotherô 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 projectôs steering group and were made up of SLTs from all five Northern 

Ireland Health and Social Care Trusts and members of the UK and Irelandôs 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 Universityôs 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 SLTsô 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 SLTsô 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 ómost complexô 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 - SLTsô understanding and use of intervention approaches 

Intervention Approach Definition Percentage 

correctly 

matched (%) 

Use 

always/often 

(%) 

Use 

sometimes 

(%) 

Use 

rarely/never 

(%) 

Conventional minimal pairs  

 

Contrast the child's substitution with the 

adult target in minimal pairs e.g., for 

stopping [t] vs /s/ 

91.3 77.3 18.7 4.1 

Traditional articulation 

therapy   

Sound by sound approach working on an 

erred sound and building up from the 

isolated adult target to its production in 

words in sentences 

90.6 48.4 23.3 28.3 

Phonological awareness 

therapy  

Build up and break down words into 

syllables and individual phonemes e.g., 

identify onset and rime, alliteration etc. 

85.2 75.6 18.7 5.7 

Complexity approach: 

Maximal oppositions  

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/ 

56.5 15.9 26.9 57.1 
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Multiple oppositions  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, ώ, l, έ/ 

56.3 23.9 26.5 49.6 

Complexity approach: Most 

complex (i.e., 2/3 element 

clusters) 

Target a 2-3 element cluster that is not 

in the child's system in ~18 single words 

with the target in onset positioné  

41.8 9.5 15.5 75 

Complexity approach: Empty 

set 

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/ 

26.6 4.3 12.8 82.9 

Core vocabulary - - 17 30.5 52.5 

Cycles approach - - 10.5 13.9 75.6 

Metaphon - - 28.5 33.6 37.8 

Nuffield Dyspraxia 

Programme 

- - 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 
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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 Tomôs 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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Figure 5.1 - SLTsô currently and ideally provided intervention intensity

Dose:  Session length (minutes): 

 

 

Dose frequency: 
Currently provided  % of  

SLTs 

Perceived as ideal % of 

SLTs 

Less than once per 

month 

2.6 Once per week 60.9 

Once per month 1.7 1 or 2 times per week 7.2 

Twice per month 8.6 Twice per week 13.0 

Three times per month 2.6 2-3 times per week 11.6 

Once per week 69.0 4-5 times per week 1.4 

Twice per week 4.3 More than 6 times 

per week 

1.4 

Three times a week 3.4 1 SLT session plus 

indirect therapy 

4.3 

Other 7.8 - - 
 

Total intervention duration (sessions): 
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The majority of participants (70.8%, n=80) believed that the intervention intensity they 

provided was sufficient to remediate Tomôs 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 childôs 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 SLTsô 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 ónewnessô of these 

approaches; SLTsô 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 SLTsô use of the maximal oppositions approach (only 

Brumbaugh and Smit (2013) asked about the ócomplexity/least knowledgeô 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 SLTsô 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 childôs 

speech sound system than conventional minimal pair therapy when chosen and delivered with 

care considering the childôs age and presentation (Gierut 1990; Gierut 1991; Gierut and 
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Neumann 1992; Topbaĸ 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 SLTsô 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 Tomôs 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 ï 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 SLTsô 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 
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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 21-

30 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 SLTsô 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 McLeodôs (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 childôs 
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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 21-

30 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 
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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 = 3,600-

7,200 (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 Ÿ 

39,600 (21-99 x 1 x 2-400 = 42 Ÿ 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 childôs 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 OôConnor 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 SLTsô choices of long-

standing 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 



   

 

153 

 

contributing to their limited implementation in clinical practice. Increasing SLTsô 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 

SLTsô 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 decision-

making factors behind SLTsô 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., 50Ÿ900), 

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 SLTsô 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 SLTsô participation in research 

and was the first research study requiring SLTsô participation in Northern Ireland.  
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 Aims and objectives 

The purpose of this study was to explore the gap between research and SLTsô current 

practices for children with phonological impairment from SLTs and SLT managersô 

perspectives. The objectives were: 

1. To explore the reasoning behind SLTsô 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 SLTsô 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 real-

world 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 

(OôReilly 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 

experience 

Work setting(s) Specialist area(s) Age of client 

group 

Approximate 

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 

class 

DLD 2-4years 25% 
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P13 SLT 18years Community, health 

centre, schools 

DLD 3-8years 40% 

P14 SLT 23years Community, language 

centre 

DLD 2-10years 60% 

P15 SLT 12years Community, schools DLD 3-8years 19.5% 

P16 SLT manager 20years Community Hearing 

impairment 

18months-8years 50% 

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. ñSSDò stands for speech sound disorder, ñDLDò 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 

participantsô work site in a quiet, private room. All focus groups and interviews were audio-

recorded 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), note-

taking 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. Semi-

structured 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 SLTsô and managersô 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 evidence-

based 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 1-

21). 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 Clarkeôs (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 óparticipants and 

recruitmentô section. When writing up the findings, rigour was maintained by providing 

direct quotes. The researchers had an óinsider/outsiderô 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 SLTsô current practices for 

children with phonological impairment from SLTs and SLT managersô perspectives. To fulfil 

this aim, this study focused on SLTsô 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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(1) SLTs' use of 
intervention 
approaches

Eclectic intervention 
provision

SLTs stick to what they 
know

Child factors influence 
clinical decision-making

Personal SLT factors 
influence clinical 
decision-making

(2) Intervention  
intensity provision

Feasibility in clinical 
practice

The role of parents

(3) Overcoming 
research-practice 

barriers

Research-practice barriers

Bridging the research-
practice gap

Change in practice

Figure 6.1 ï The themes and sub-themes found within the focus groups and interviews 
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6.3.1 Theme 1: SLTsô 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 decision-

making.  

 

6.3.1.1 Eclectic intervention provision 

SLTs and SLT managers reported using a ñmixtureò (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: 

ñégenerally it works, the children do improveéthe children do get better but 

perhaps they would get better fasteréif we stuck to the one approach by the letter of 

the lawéò (P21, HSCT05) 

SLTs linked eclectic practices to the limited availability of manualised intervention protocols 

(i.e., ña really practical resource that really tells you how to do itò (P17, HSCT04)) and the 

fact that ñreplication of research is difficultò (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 SLTsô choice of intervention approach, there was a clear distinction between the 

older, more ñhistoricallyò (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 óold versus newô way of thinking was associated with when SLTs were introduced to 

the approaches, and intervention choice was often based on familiarity:  

ñAs an undergrad we wouldnôt have had that [multiple oppositions] in our 

trainingéò (P13, HSCT03)  

ñéyou go with what you knowéwhich isnôt necessarily the right thing, but you go 

with what youôre familiar withò (P20, HSCT05) 

The data showed that ease of access to intervention materials played a role in some SLTsô 

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:  

ñéif youôre familiar with something that works already that mightnôt be as effective 

or as quick, you know you tend to think, ówell I know this well and I have the 

resources to do it, why would I change it?ôò (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: 

ñI think when we have used it here whether itôs 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 hasnôt always been that successful so then it makes you a little bit less 

likely maybe to do it the next timeéò (P01, HSCT01)  

ñéIôm struggling a lot with the complexity approach with those children [children 

with additional difficulties]. Theyôre the ones Iôve had to abandon it withéò (P04, 

HSCT01)  

SLTsô motivations for trying the complexity approaches included: pressure because it is seen 

as ñtrendyò (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:  

 ñéitôs not the maximal oppositions, itôs the multiple oppositions ummébut I would use 

it because Iôve, Iôve been made aware of it.ò (P20, HSCT05)  

ñIôve found it successful, but I have to say I donôt know when I look at the research for 

itéI have to hold my hands up and say I am not using it in the gold standard forméò 

(P04, HSCT01) 

 

6.3.2 Child factors influence clinical decision-making 

When choosing between approaches with different target selection criteria, this study found 

that SLTsô considered the childôs temperament, resilience and the level of difficulty of an 

intervention for a child, with the more complex approaches being seen as ñgenuinely too 

complexò (P07, HSCT02) for some children: 

ñéfor example working on the empty set, you know to work on two sounds they 

havenôt any knowledge of I thinkéI donôt think many people would just want to jump 

in to do, I certainly I donôt um because the child can be so easily put off, and I think 

youôre trying to get some sort of successéò (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 childôs 

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: 

ñéitôs something that I would think about maybe later in intervention if I think óahh 

well Iôve tried conventional minimal pairs and their auditory discriminationôs goodô 

maybe that you know theyôre still not really getting anywhere Iôll try maximal 

oppositionséò (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 SLTsô understanding of an approach impacts 

on their use of it. This was specifically noted as a reason for SLTs not using the complexity 

approaches: 

ñéin terms of looking at things like your umm empty set, your maximal 

oppositionséyour cluster work, all of that is something that therapists I think still are 

finding hard to graspé.ò (P17, HSCT04) 

Moreover, SLTsô preferential use of approaches using simpler, developmental target selection 

criteria was linked to the quality of the existing evidence-base: 

 ñI think another thing that sometimes can affect therapists is that the research just 

isnôt that robustéò (P02, HSCT01) 
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This study also found that SLTsô own personal experiences with the effectiveness of 

interventions plays a role in their justification for not deviating from their favoured 

approach(es):  

ñéor one that youôve done and youôve worked out ówell that worksô and youôre more 

inclined to try again because itôs worked before as opposed to veering and trying 

something differentò (P15, HSCT03) 

SLTs and SLT managers also highlighted that confidence levels affect decision-making. 

Confidence was mentioned in reference to: SLTsô self-confidence in how to carry out an 

unfamiliar approach; SLTsô confidence in the effectiveness and evidence base of unfamiliar 

approaches and; SLTsô loss of confidence in an approach when they cannot replicate it 

clinically: 

ñéIf someone feels that they maybe donôt have a complete grasp of it then theyôre 

reluctant to give it a goéò (P10, HSCT02) 

 

6.3.3 Theme 2: Intervention intensity provision 

The data illustrated that SLTs apply an ñad hocò (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 childôs 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 

ñéitôs actually not that hard to get a hundred you know if you are playing a 

gameéyou can actually get those targets quite easilyéò (P03, HSCT01) 

ñéif youôve got a 3-year-old child with poor attention I would find it hard to keep 

them on task for a hundred trialséò (P20, HSCT05) 

Dose frequency 

ñI suppose at the minute I donôt do 2 sessions per weekébut I do think itôs something 

that could be, could be achievedéò (P20, HSCT05) 

 ñéonly our children within language class would be getting more than one session 

per weekò (P13, HSCT03) 

Session length 

 ñéI would have like a half hour sessionéò (P03, HSCT01) 

ñéwe within this [Health and Social Care] Trust would also have what we would 

call our complex sessions for more complex childrenéand that would be those 

children with umm DLD [developmental language disorder] particularlyéand that 

would allow then for 40-45 minuteséò (P16, HSCT04) 

Total intervention duration  

 

é I definitely wouldnôt be doing 21 to 30 sessionsé I suppose for my more severe 

ones I would maybe éò (P19, HSCT05) 

ñéthere wouldn't be very many circumstances were a child would get more than 6 

weeksé[once weekly] thatôs really our optionéò (P06, HSCT02) 

Responses on feasibility also varied depending on job role. Some SLTs reported being 

ñstuckò (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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ñIf youôre a specialist you can block out an hour for a session and that would be 

about kind of 40, 45 minutes, 45 minutes contactééand then your write-up 

timeéthere is a bit more flexibilityò (P20, HSCT05) 

Work setting also related to SLTsô 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: 

 ñéthere would be no point where you would even consider imagining you could see 

a child three times a week in the community clinicò (P10, HSCT02)  

ñéin schools that might be more feasibleéeven if you saw them for a shorter session 

twice or three times a weekò (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 childôs difficulty within a short 

time-frame act as barriers to being able to practically carry out the intervention intensities 

provided in the literature: 

ñébecause weôre generally working with a child once a week for thirty minuteséthat 

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 donôt have enough time to do thatò (P10, 

HSCT02) 

ñI mean thatôs the first thing definitely, resource is limitedéthe recommendations in 

the literature I, I just donôt feel that we could ever meet thatò (P16, HSCT04) 
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6.3.3.2 The role of parents  

Having parentsô 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: 

ñéI canôt imagine a parent coming in twice a weekéò (P11, HSCT03) 

SLTs reported that they work ñin partnership with the parentsò (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: 

 ñéalthough the dose [dose frequency] is what weôre maybe seeing them once a week 

it also depends on what the parent is doing at homeéò (P09, HSCT02) 

 

6.3.4 Theme 3: Overcoming research-practice barriers  

SLTsô and SLT managersô 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: 

ñI think that probably the biggest evidence base that I go on isnôt, probably isnôt so 

much the research, more what I see working day to day, child to childéò (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: 

ñI mean youôre really sometimes very isolated and going through it by yourself and 

learning as you goéò (P04, HSCT01) 

 ñéwe donôt have a lot of time to umm get into the nitty gritty of researchéand to 

read it and apply it as much as I think we all would like toéò (P21, HSCT05) 

ñéthereôs a difference between the ideal run of the clinical research and what we do 

in real lifeò (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: 

 ñéit 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 

itò (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: 



   

 

174 

 

ñéitôs a response from everybody óoh its time, its timeô, but actually I think itôs not 

about time, itôs about how we use the timeò (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: 

ñé if we all maybe had more skills then we would be doing more little studieséand 

then that would add to the research base for thingséò (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 óWhat Worksô websites: 

ñéitôs much easier where youôre not going out to look for the evidence yourself itôs 

there and the Communication Trust, their website you know the What Workséitôs 

good to have the database of everythingéò (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 SLTsô awareness of unfamiliar 

approaches and got them to question if their clinical decisions were truly evidence-based:  

ñéthe maximal oppositions I just think possibly because itôs harder, and itôs maybe 

not, thereôs maybe less known about it. I suppose I know about it because of the, I 

went to the Caroline Bowen speech sound disorder dayéò (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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 ñéI would love to start a journal club. We donôt have oneéò (P17, HSCT04) 

ñI think that access to these umm groups or you know the CENéis umm 

invaluableéò (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:  

 ñéitôs easier to do research and to take actions as a group and toécompare results 

rather than going it aloneò (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 childôs individual factors and parental preferences (i.e., E3BP) may 

have long-term, positive effects on the child and the SLT service: 

ñéwe need to shift and think ówell it is time well spent looking at research and the 

evidence baseébecause then your interventions are going to be more effectiveôéò 

(P19, HSCT05) 

SLTs noted that it would take someone ñbeing brave enough to say, óletôs change the 

approach all togetherôò (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: 

ñéthe perception iséthat seeing [children] is more important than the quality of 

what youôve done and the time theyôve been in with youéso there almost needs to be 

a change in thinking around thatéò (P21, HSCT05) 
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 Discussion 

6.4.1 Theme 1: SLTsô 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 SLTsô 

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 

childôs specific presentation (e.g. multiple oppositions for extensive phoneme collapse). 

While the childôs needs were key to SLTsô 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; OôConnor and 

Pettigrew 2009) and was also reported within the current study. The limited use of the 

complexity approaches was also linked to SLTsô 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, OôConnor and Pettigrew (2009) reported that 37.5% of SLTs did not ñfeel 

capableò of appraising the research literature (p. 1026). This corroborates the findings of the 

current study regarding the impact of SLTsô 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 childôs difficulty/ies is of paramount importance as the complexity approaches appear to 

be better suited to children with moderate-severe phonological impairment and no co-

morbidities, 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 SLTsô 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 SLTsô 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 otherôs 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 childôs 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 SLTsô 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 SLTsô 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; OôConnor 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 evidence-

based 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 researchersô ability to replicate a research protocol and 

provide a body of evidence for/against an approach, and SLTsô 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 SLTsô and SLT 

managersô 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 SLTsô 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 decision-

making 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 
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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 SLTsô 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 

ñcreation of a tool/productò 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): 

Who approach is suited to 

7 

2 

14 

3 

Literature: 

Quality 

Summary 

Updates on new research 

2 

2 

6 

2 

4 

5 

13 

4 

Monitoring of resource long-

term 

2 4 

Online resource 

Printable materials 

7 

6 

20 

11 

Overview and stages of 

intervention 

Visual aids (i.e., videos) 

9 

8 

20 

26 

Peer contact and support 7 22 

Pull out intensity information 3 10 
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Resources: 

Advice sheets 

Record sheets 

Share feature 

8 

1 

1 

8 

41 

3 

5 

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 SLTsô current practices 

for children with phonological impairment from SLTs and SLT managersô perspectives. The 

findings have international implications due to the worldwide difficulties SLTs face when 

translating research into practice (McCabe 2018; McCurtin and Clifford 2015; OôConnor 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, 

SLTsô tend to use a hierarchical model of intervention approaches (easier Ÿ 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 SLTsô 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 SLTsô 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 SLTsô decision-

making 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 SLTsô 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 SLTsô 

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 

SLTsô 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 SLTsô clinical management of children with phonological impairment.  

 

 Chapter 6: Summary 

This study established that SLTsô clinical decision-making was rooted in their own personal 

comfort and familiarity, with strong consideration of the childôs 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 SLTsô 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 SLTsô 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 SLTsô 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 SLTsô 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 SLTsô 

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 SLTsô 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 ñCinderellaò (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 SuSSDôs 

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). Co-

production 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.  

 

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 socio-

ecological 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.

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












































































































































































































































































































































































































