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Abstract  

Purpose: This paper provides both a tutorial and a clinical example of how speech-language 

pathologists (SLPs) can conduct evidence-based practice (EBP) when working with children 

with speech sound disorders (SSD). It is a companion paper to the narrative review of 134 

intervention studies for children who have a SSD (Baker & McLeod, 2010). 

Method: A seven-step EBP decision-making process is presented for managing SSD in children 

(drawing on the work of Dollaghan, 2007 and Gillam & Gillam, 2006). We describe how SLPs 

can integrate externally published evidence with evidence from clinical practice, and, client 

factors, values and preferences to make clinical decisions. An organized EBP network is 

described as a clinical example of the application of the EBP decision-making process.   

Results: Compared with a matched and national sample, SLPs in the EBP network were more 

likely to read relevant articles, and tended to have more confidence in research evidence, and in 

their own ability to select intervention targets based on published research. 

Conclusion: SLPs need to use their clinical expertise to integrate research findings with the 

constraints and complexities of everyday clinical practice, and, client factors, values and 

preferences in their management of SSD in children.  

 

Keywords: evidence-based practice, intervention, speech sound disorders, phonology, clinical 

practice 
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 Evidence-based practice (EBP) has been espoused as a framework for guiding speech-

language pathologists’ (SLPs’) management of speech sound disorders (SSDs) in children (e.g., 

Baker & McLeod, 2004; Tyler, 2006; 2008; Williams, McLeod, & McCauley, 2010) and is a 

term that has become part of most SLPs’ workplace vernacular. EBP has been described as the 

integration of current best research evidence with clinical expertise and client values and 

preferences (Sackett, Straus, Richardson, Rosenberg, & Haynes, 2000). It is a topic on which 

books have been written (e.g., Dollaghan, 2007), workshops and seminars have been presented 

(e.g., Justice, 2010), special issues in journals have been published (e.g., Kamhi, 2006), new 

journals have been produced (e.g., EBP Briefs, Evidence-Based Communication Assessment and 

Intervention), curricula have been created (e.g., Hall-Mills & Apel, 2007; McCabe, Purcell, 

Baker, Madill, & Trembath, 2009), and task forces and centres have been established (e.g., U.S. 

Preventive Services Task Force; ASHA’s National Center for Evidence-Based Practice in 

Communication Disorders [N-CEP].) However, according to Brackenbury, Burroughs and 

Hewitt (2008, p. 78) EBP “has not become a regular part of clinical practice.”  

Evidence is scarce regarding the clinical implementation of EBP for children with SSD. 

According to O’Conner and Pettigrew (2009), the single most significant barrier reported to 

prevent the implementation of EBP is lack of time. SLPs repeatedly report there being 

insufficient time to search, read, and critique published research evidence (McLeod & Baker, 

2004; McLeod, Baker, & Watts Pappas, 2010; Meline & Paradiso, 2003; O’Conner & Pettigrew, 

2009; Zipoli & Kennedy, 2005). This is partly due to the fact that information technology 

assembles relevant findings amidst much superfluous information. For example, if a search 

engine like GoogleTM were used to find information on “phonological intervention”, there would 

be over 217,000 hits to sift through. There would be links to journal articles, conference 
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presentations, books, magazine articles, SLPs’ websites, expert and non-expert opinions, blogs 

on discussion boards, and college syllabus outlines to name a few. A scholarly search engine like 

Education Resources Information Center (ERIC) would still produce more than 400 hits.. 

Ironically, SLPs need time to develop and refine the searching skills required to efficiently 

search and find robust and relevant evidence. In a study examining the actual time to define a 

clinical question, search for evidence, read the evidence, and answer the question, Brackenbury 

et al. (2008) reported that it took from 3 to 7 hrs. The authors, as the searchers, acknowledged 

that they were proficient and experienced at searching and evaluating research evidence from 

databases. Brackenbury et al. (2008, p. 85) made the point that “it is doubtful that most SLPs can 

afford to take 3 to 7 hrs (or more) to provide evidence for each of the clinical decisions that must 

be made.” If EBP is to become a regular part of SLPs’ clinical practice, the ubiquitous barrier of 

insufficient time needs to be addressed. 

In addition to this issue, having found, read, and critiqued research evidence, barriers 

towards implementation also need to be considered. One particular barrier reported to hinder 

SLPs implementation of EBP is the replication of empirically controlled intervention in everyday 

clinical settings. In a study of SLPs’ barriers to EBP, O’Conner and Pettigrew (2009) reported 

that half their participants did not feel that research results were generalizable to their own 

settings. Dodd et al. (2008) echoed these sentiments, suggesting that intervention procedures in 

efficacy research need to be feasible for SLPs in regular clinical practice, or the results from such 

research run the risk of not being applied. The inherent differences between intervention 

procedures in controlled research settings and the procedures possible in clinical practice pose a 

threat to EBP becoming an everyday part of SLPs’ clinical decision making. Although EBP may 
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seem to be the panacea for guiding best practice management of SSD in children, the conduct of 

EBP needs to be doable. How can EBP be made to work in clinical practice? 

Dollaghan (2007) proposed a modified framework of EBP, known as E3BP, in an attempt 

to refocus and better balance empirically controlled research evidence with individual client 

factors and the reality of what is possible in clinical practice. Dollaghan (2007, p. 2) defines her 

concept of E3BP as “the conscientious, explicit, and judicious integration of 1) best available 

external evidence from systematic research, 2) best available evidence internal to clinical 

practice, and 3) best available evidence concerning the preferences of a fully informed patient.” 

For the sake of readability, the acronym EBP assumes Dollaghan’s (2007) revised concept of 

E3BP for the remainder of the paper. Using this concept, the published literature on the different 

approaches to intervention for SSDs serves as the external evidence, the individual SLP’s clinical 

knowledge and experience in a community serve as a complementary source of internal 

evidence, while the characteristics of children and the values, beliefs, and preferences of their 

families serve as the third source of evidence. Clinical expertise integrates all three sources of 

evidence in the provision of optimal clinical care (Dollaghan, 2007).This seems appropriate in 

theory; however, the challenge for SLPs is to make it work in clinical practice.  

Consequently, the purpose of this paper is to provide a both a tutorial and clinical 

example of how SLPs can conduct EBP when working with children with SSD. The current 

paper draws on and extends the comprehensive narrative review reported in the companion paper 

(Baker & McLeod, 2010) that summarizes 134 phonological intervention studies for children 

with SSD.  
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Integrating External Published Evidence with the Reality of Clinical Practice, Client Factors, 

Values and Preferences 

The findings from external published research summarized in the companion paper, 

(Baker & McLeod, 2010) serve as one, source of evidence in the process of engaging in EBP. In 

the current paper we consider how the external published research findings can be integrated 

with internal evidence associated with clinical services, and internal evidence associated with 

client factors, including values and preferences, in a seven-step process, adapted from the work 

of Gillam and Gillam (2006) (see Table 1). 

Insert Table 1 here. 

Step 1: Generate a PICO Clinical Question 

The first step requires the generation of a PICO clinical question. It is pertinent that the 

question include four elements: patient, intervention, comparison, outcome (hence the acronym 

PICO) so as to generate relevant clinical information about the benefits and risks of using a 

named intervention approach relative to another intervention approach (or no intervention) in 

achieving a specific outcome for a specific patient or client population (Straus & Sackett, 1998). 

PICO style clinical questions typically emerge from preliminary thinking, questioning, 

discussion and/or brief literature searching on a general topic. Examples of preliminary questions 

that can eventually be reframed into PICO questions include: “What evidence-based approaches 

exist for treating phonological impairment in children?” or “Is group therapy for children with 

phonological impairment effective?” or “Can the risk of literacy difficulties associated with a 

childhood phonological impairment be addressed during the preschool years?” or “Is my current 

approach to therapy as efficient as the new approach I heard about at the convention?”  
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Having thought through the general issue, it is important that a clearly defined 

answerable PICO clinical question be generated. PICO questions may address an issue relevant 

to many of the children seen by an SLP in a particular clinical service. For example, “In children 

with a phonological impairment and no other concomitant conditions, does the cycles approach 

(Hodson, 2007) lead to significantly greater gains in percent consonants correct (PCC) as 

compared with the Williams (2010) multiple opposition approach?” By contrast, questions may 

address the needs of a child with a specific clinical profile. For example, “For a child with 

inconsistent speech errors, does the core vocabulary approach lead to significantly improved 

consistency of speech production compared with traditional minimal pairs intervention?” or “For 

a child with a persisting SSD, who deletes final consonants only during conversational speech, 

does naturalistic speech intelligibility training lead to significantly improved percent consonants 

correct during conversational speech as compared with phonological intervention using the 

Stackhouse and Wells (1997) psycholinguistic framework?” or “For a child with a phonological 

impairment and no other concomitant conditions, are individual 60-minute weekly sessions using 

an evidence-based intervention approach associated with greater improvements in PCC 

compared with the same approach in a group format?” As the examples illustrate, each PICO 

component in a clinical question may be specified in any particular order, and may be specified 

to a greater or less degree, depending on the issue being considered (Dollaghan, 2007). It is 

important to add that clinical questions designed to find evidence to support current practice is 

not evidence-based practice. As Kamhi (2011, p. 59) stated, “if evidence is sought solely to 

support one’s prior beliefs, contradictory evidence will likely be ignored or discounted.” Rather, 

clinical questions need to emerge from an uncertainty or curiosity about an issue, and, more 

importantly a genuine interest in what the answer might be and preparedness to accept and act on 
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the answer (Dollaghan, 2007). Clinical questions may also emerge from an awareness of newly 

published research. This awareness may come from multiple sources such as electronic article 

alerts, conference presentations, continuing education workshops, conversations with colleagues 

about articles they may have read, or online discussion forums such as phonological therapy 

(http://health.groups.yahoo.com/group/phonologicaltherapy/). 

Step 2: Find external evidence that pertains to the question 

Having generated a PICO clinical question, the next step in the EBP process involves a 

search for the external evidence pertaining to the question. Much has been written about how to 

conduct electronic searchers for published research evidence (see Dollaghan, 2007; Brackenbury 

et al., 2008; Gillam & Gillam, 2006). Briefly, it can be efficient to begin with summaries or 

syntheses of external evidence generated by constituted review groups (Dollaghan, 2007) such as 

The Cochrane Collaboration (http://www.cochrane.org), The Campbell Collaboration 

(http://campbellcollaboration.org), the U.S. Department of Health and Human Services National 

Guideline Clearinghouse (http://guideline.gov), and the Speech Pathology Database for Best 

Interventions in Treatment Efficacy (www.speechbite.com). Although a search may stop at this 

point, particularly if the PICO question is relatively broad (e.g., “For children with a 

phonological impairment, does phonological intervention lead to improved speech production 

skills as compared with no intervention?”), questions pertinent to a specific type of phonological 

intervention approach and/or specific type of clinical presentation tend to result in more 

extensive searching. The studies included in the narrative review presented in the companion 

paper (Baker & McLeod, 2010) were identified from multiple database sources in addition to 

hand searches. The Appendix in Baker and McLeod (2010) could serve as a useful starting point 
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for gathering evidence relevant to a specific phonological intervention approach named in a 

clinical PICO question. 

It is worth noting that each of the PICO components in a clinical question may need to be 

modified depending on the extent of evidence identified on the topic. Very specific clinical 

questions focused on a unique or rare clinical presentation may need to be re-phrased if no 

literature is found. Likewise, clinical questions that yield an overwhelming disparate body of 

literature may benefit from being further specified.  

Step 3: Critically Evaluate the External Evidence 

Having identified external evidence, it is important to consider the nature, credibility and 

quality of the evidence. Nature means the phase that a study best reflects such as a feasibility 

study, an early or later efficacy study, or, a study of everyday clinical effectiveness (see Fey & 

Finestack, 2009; Williams et al., 2010 for further information). Credibility primarily reflects type 

of research design (e.g., randomized controlled trial (RCT), single case experimental design 

(SCED), case study) while quality refers to the methodological rigour of an investigation or how 

well it was carried out. A variety of systems have been proposed for ranking evidence in levels 

according to credibility and quality (e.g., ASHA, 2004). As Dollaghan (2007) points out, 

research design has become a dominantfactor for assigning published research a level of 

evidence, as occurred in the narrative review presented in the companion paper (Baker & 

McLeod, 2010). Consideration of methodological rigor or quality is also needed when answering 

clinical questions of interest. Just because a study may have used a design associated with a high 

level of evidence (e.g., RCT)  does not negate consideration of the quality of the study, nor does 

it mean that a study has automatic credibility (Brackenbury et al., 2008). A variety of systems 

have been proposed for critically evaluating the quality of research evidence (e.g., Bhandari, 
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Richards, Sprague, & Schemitsch 2001; Dollaghan, 2007; Maher, Sherrington, Herbert, Mosley, 

& Elkins, 2003; Tate et al., 2008; Verhagen, de Vet, de Bie, Kessels, Boers, Bouter, & 

Knipschild, 1998). The PEDro (Maher et al., 2003) and SCED Scales (Tate et al., 2008) are 

reliable and helpful frameworks for rating the methodological quality of RCTs and SCED studies 

respectively. The Physiotherapy Evidence Database (PEDro) scale is an 11-item scale that was 

originally designed to assess primarily the internal validity of RCTs archived in PEDro (Herbert, 

Moseley, & Sherrington, 1998/9). It was designed to address issues such as whether participants 

were randomly allocated to intervention conditions and whether assessors were blind to the 

condition to which participants had been randomly allocated (see Maher et al., 2003). The SCED 

scale can be used to assess the methodological quality of SCED research; addressing issues such 

as the definition of targeted behaviors, the type of design used, the reliability of the reported 

observations, and the independence of the assessors involved in evaluating the outcome of an 

intervention (see Tate et al., 2008). SpeechBITE (www.speechBITE.com), a free online database 

of published intervention research relevant to speech-language pathology practice, uses these two 

scales (PEDro and SCED) to rate the quality of published research, and as such provides a 

helpful starting point for busy SLPs wanting an independent evaluation of the quality of 

identified studies. Dollaghan (2007) also provides a series of helpful forms as Appendices, such 

as a Critical Appraisal of Treatment Evidence (CATE) and Critical Appraisal of Systematic 

Review of Meta-analysis (CASM). The checklist-style forms provide a means for guiding an 

evaluation of the quality of external peer-review published evidence.  

Step 4: Evaluate the Internal Evidence from Clinical Practice  

 Having identified and appraised external evidence, the application of research to clinical 

practice does not always guarantee the replication of published outcomes. The unique 
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characteristics and constraints of individual workplaces combined with the unique knowledge 

and experiences of individual SLPs prevents procedures from being replicated in exactly the 

same way as published research (Dollaghan, 2007). As such, evidence-based decisions need to 

be guided by the extent of replication of published research that is possible in clinical practice. 

Determining what is possible in clinical practice is a challenging task, as, “our strong preferences 

for what we already believe to be true makes us poor judges of whether it is actually true” 

(Dollaghan, 2007, p. 3). Internal evidence about what is possible in clinical practice is therefore 

best derived from the systematic and regular collection and analysis of clinical case-based 

outcome data. These data, perhaps best described as practice-based evidence (Lof, 2010) could 

include traditional quantitative and/or qualitative measures of treatment data, phonological 

generalisation data, changes in percentage of consonants correct (PCC) (Shriberg, Austin, Lewis, 

McSweeny, & Wilson, 1997) and/or ASHA’s National Outcome Measure Systems’ (NOMS) 

Functional Communication Measures (FCM) of articulation/intelligibility (American Speech-

Language-Hearing Association, 2003). It would be important to include a measure of the dosage 

or intervention hours associated with particular outcomes, to facilitate meaningful discussions 

about the relative benefits of different approaches. Using the World Health Organization’s 

International Classification of Functioning, Disability, and Health (ICF-CY), measures of the 

impact of intervention on children’s Activities and Participation could also be helpful (e.g., 

Thomas-Stonell, Oddson, Robertson, & Rosenbaum, 2009). Collectively, such outcome 

measures could be used to guide the ongoing management of a current case. They could also be 

used in a retrospective manner to guide clinical decisions with new cases.  

By way of illustration, SLPs may have searched the external evidence and may be 

considering using either a modified cycles approach based on Almost and Rosenbaum (1998) 
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and Gillon (2005) or a perception-production approach based on Rvachew (1994), and Rvachew, 

Nowak and Cloutier (2004) with 4-year-old children with unintelligible speech. Having 

identified external published evidence in favor of both approaches, SLPs may review their own 

outcome data for each approach, for similar cases they have managed in their workplaces. SLPs 

might want to consider the outcomes achieved with respect to different combinations of service 

delivery (30 minutes twice weekly versus 60 minutes weekly). They could use this internal 

evidence from clinical practice in discussion with the children’s families to guide the selection of 

a suitable intervention approach and service delivery option.  

Ongoing outcome data relevant to individual cases could also be used to guide clinical 

decisions, particularly when progress is slow (Baker & McLeod, 2004). Using Dollaghan’s 

(2007) guidelines, SLPs may generate a specific clinical question, such as: “For a 4-year-old 

child with unintelligible speech, would cycles intervention conducted in 30 minute sessions 

twice weekly result in a more rapid increase in PCC than the cycles intervention conducted in 60 

minute sessions once weekly?” This type of question assumes that outcome data will be 

systematically gathered from the commencement of intervention. The ongoing collection of data 

pertinent to the clinical question could then be used to confirm or change clinical decisions. 

It is important to remember that the quality of the internal evidence gathered from clinical 

practice needs to be considered. Evidence-based decisions are only as good as the quality of the 

evidence of which they are based. Dollaghan (2007) provides a checklist for evaluating internal 

evidence from clinical practice. The issues for consideration are not different from the issues to 

be addressed when conducting SCED research, such as the stability of baselines prior to starting 

intervention, the magnitude of a treatment effect, independent or blind assessment of behavioral 

outcomes, and evidence of phonological generalization. Although it is not always feasible to use 
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SCED designs in everyday clinical practice, the application of such designs may be particularly 

helpful when needing definitive evidence about the benefit (or lack thereof) of a particular 

intervention, or when trying a new intervention approach. Barlow, Nock, and Hersen (2009) 

provide further information about SCED designs that could be used in clinical settings to guide 

clinical decision making. We would add that it could be helpful to evaluate the quality of the 

internal evidence from clinical practice by comparing outcomes across colleagues who work in 

the same or similar workplace setting, with similar client populations. Admittedly, such a task 

entertains the possibility that some SLPs may achieve better outcomes than others, and exposes 

individual SLPs to a level of peer scrutiny that may be uncomfortable. However, the benefits of 

such evidence should be viewed as outweighing the risks. Not only would it be beneficial for 

SLPs to know but, it will benefit clients they work with. That is, SLPs may find that they are 

achieving outcomes commensurate with or better than their peers, or, they may find out that the 

outcomes with the clients they work with could be improved.  

Step 5: Evaluate the internal evidence with respect to client factors, values and preferences 

 Across the 134 studies identified in the narrative review outlined in the companion paper 

(Baker & McLeod, 2010), it was clear that an impairment-based perspective had primarily been 

used to generate goals and measure outcomes of intervention. SLPs’ traditions of using an 

impairment-based model to drive decision making is reflected in a clinical focus on expanding 

children’s phonetic and/or phonemic inventories, decreasing the occurrence of a targeted 

phonological process, or increasing PCC (McLeod & Bleile, 2004; Williams et al., 2010). The 

wider impact of unintelligible speech on children’s lives is rarely formally considered from a 

social perspective (McLeod & Threats, 2008). However, the third component of E3BP requires 

consideration of the values and preferences of children and their families. We would add that it 
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also requires consideration of individual client-related factors known to influence intervention 

outcomes. While it may be possible to consider values and fully-informed preferences using an 

impairment-based model (e.g., offering families an informed choice of two evidence-based 

interventions and gauging their preference for one approach over another), this model fails to 

adequately consider the insights and knowledge that parents, caregivers, teachers, siblings, and 

the children themselves have about the client factors that are important to them (Barr, McLeod, 

& Daniel, 2008; Crais, Roy, & Free, 2006; Holliday, Harrison & McLeod, 2009; McCormack, 

McLeod, McAllister, & Harrison, 2010; Watts Pappas & McLeod, 2009). We suggest that the 

internal evidence relevant to individual children and their families encompasses both 

impairment- and socially-based perspectives (Duchan, 2001). The ICF-CY framework (WHO, 

2007) is holistic, and as such provides an ideal framework for achieving this aim. The ICF-CY 

considers the components of Body Structure and Body Function in conjunction with children’s 

Activities and Participation, and potential Environmental and Personal Factors that can be 

barriers or facilitators (see McCormack et al. 2009; McLeod, 2006; McLeod & McCormack, 

2007; McLeod & Threats, 2008 for application to children with SSD). It provides a scaffold for 

thinking about the whole child who has a SSD rather than purely managing the SSD (which is 

categorised under Body Function in the ICF-CY).  

One study has considered parents’ versus SLPs’ perspectives on goals of intervention. 

Thomas-Stonell et al. (2009) compared parents’ and clinicians’ predicted and observed outcomes 

of intervention for preschool children with speech and/or language impairment. Parents’ 

predicted and observed outcomes were different from those of the clinicians. Different insights 

were particularly apparent for predictions regarding Participation (e.g., “socialization with peers, 

answering questions in circle time and communicating better with other children,” Thomas-
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Stonell et al., 2009, p. 34) and Personal Factors (e.g., “comments about their child’s frustration, 

shyness, anxiety and/or temper tantrums when trying to communicate were interpreted as 

representing the child’s coping style and/or overall behaviour pattern,” Thomas-Stonell et al., 

2009, p. 34). For example, before intervention 27% of parents expressed concerns about 

Participation Restriction compared with 11% of clinicians. Similarly, before intervention 25% of 

parents expressed concern about negative Personal Factors compared with 13% of clinicians. 

Following intervention, parents continued to be more aware about Participation Factors, with 

27% of parents commenting on observing changes in children’s Participation relative to 16% of 

clinicians.  

Given that Dollaghan’s (2007) concept of EBP is about integrating the findings from 

external published research with internal client-related evidence, there is a need to better 

incorporate Activities and Participation factors as well as Environmental and Personal Factors 

associated with individual children and their families in the decision making process. This could 

be partly informed by the findings of external evidence on the impact of client factors on 

intervention progress, such as the finding that motivation may be an important factor 

contributing to children’s intervention progress (Kwiatkowski & Shriberg, 1993). It could also be 

informed by external evidence about the benefits of integrating internal client-related factors 

during intervention and how this might best be done. For example, it would be valuable to know 

whether explicitly targeting goals focused on participation (e.g., increasing a child’s participation 

in show and tell at preschool; increasing a child’s willingness to greet others, increasing a child’s 

confidence to communicate with peers at preschool; decreasing a child’s frustration when 

communicating with strangers) improves children’s quality of life alongside regular intervention 

targeting speech function, or, whether it is sufficient to target speech function alone and assume 
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that improvements in speech function automatically leads to improvements in other life domains. 

It would also be valuable to understand the impact of targeting speech function goals important 

to individual children and their families. Could it be that some children are more motivated if 

words that they would like to say or words that their family (siblings and parents/caregivers) 

deem as important, are included in intervention (cf. core vocabulary intervention, Crosbie, Holm 

and Dodd, 2005)?  

Given the impairment-based focus in the external evidence to date, SLPs would need to 

gather their own internal clinical evidence as they integrate client factors, values and fully-

informed preferences. Over time, the feedback from children and their families about their 

intervention experience could allow clinicians to grow their own internal clinical evidence which 

could be used to inform children and parents about the risks and benefits associated with 

different approaches to intervention, and the risks and benefits associated with individual factors 

across ICF-CY components.  

Step 6: Integrate evidence to generate a clinical decision.Having considered the external 

published evidence, the evidence internal to clinical practice, and, individual client factors, 

values and fully-informed preferences, clinical decisions need to be made. The pros and cons of 

the different options available need to be considered. If a child’s presenting clinical profile is 

similar to that of children involved in empirically robust intervention research associated with a 

particular approach, if the internal evidence from clinical practice may suggest that similar 

outcomes can be achieved by the clinician within the constraints of the service they work in and, 

if the family’s preference aligns with this option, the decision may be straightforward. However, 

the literature on the barriers associated with engaging in EBP (e.g., O’Conner & Pettigrew, 2009) 

suggests that decision making may not be that straightforward. As highlighted in the companion 
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paper (Baker & McLeod, 2010), there does not seem to be one intervention approach or target 

selection strategy that is superior to others. Clinicians are in the unenviable position of having an 

overabundance of external evidence to guide their decision making. The task is further 

complicated by the fact that EBP requires integration of three sources of evidence. How can the 

different sources of evidence be measured against the other? An inherent assumption across EBP 

literature is that higher ranked external research carries more weight, and so it should direct 

clinical decisions. However, what if other issues such as resource constraints preclude the 

application of external evidence to practice? Clinical expertise is considered to be the centrepiece 

that integrates the three sources of evidence in the decision making process (Dollaghan, 2007). 

But, what exactly is it?  

Clinical expertise is a difficult construct to define and measure. In a discussion on clinical 

expertise, Kamhi (1994, p. 117) suggested that it is “defined not only by technical, procedural, 

and knowledge-based (intellectual) qualities, but by interpersonal and attitudinal qualities as 

well.” Using the Dollaghan (2007) EBP framework then, clinical expertise draws on SLPs’ 

extensive knowledge of the literature (i.e., external evidence), technical and procedural 

experience applying that knowledge within the constraints of clinical practice (i.e., internal 

clinical evidence), and interpersonal skills and attitudes to understand, connect and relate with 

the children and families they work with (i.e., understanding of internal client-related evidence). 

In this context, evidence-based clinical decision making is a delicate, evolving, and dynamic 

process that changes as expertise with all three sources of evidence develops and evolves. The 

dynamic nature of evidence-based clinical decision making means that clinical decisions are 

open to change as evidence from different sources changes. It also means that clinical decisions 
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need to be evaluated to ensure that the best possible outcomes for individual children and their 

families are being achieved.  

Step 7: Evaluate the outcomes of the decision  

 Evaluations of clinical decisions typically require some forethought and planning. Goals 

need to be identified from the outset of intervention, and a plan or schedule for evaluating 

progress needs to be implemented. The type of plan and skills to monitor depends somewhat on 

the chosen target selection and intervention approach. For instance, if the cycles approach 

(Hodson, 2007) were used with a 4-year-old child who had a severe phonological impairment, 

then, baseline measures of the child’s performance on relevant primary and secondary target 

patterns prior to intervention could be compared with a pattern-based re-evaluation of the child’s 

phonological system at the end of each cycle. If complex clusters with small sonority difference 

scores were prioritized for intervention (see Gierut, 1999), then baseline measures of a child’s 

production of the target clusters and implicationally related targets (e.g., clusters with larger 

sonority difference scores and any relevant singleton consonants) could be compared with the 

child’s performance on individualized phonological generalization probes designed to measure 

anticipated changes in the child’s system. Evaluations from the child, his or her family and 

significant others about the impact of intervention across ICF-CY components could be used to 

complement measures gathered by the SLP. Appraisal of this information could be used to 

evaluate the outcome of evidence-based clinical decisions, and if necessary modify clinical 

decisions (see Baker & McLeod, 2004 for case examples).  

EBP in Practice: A Clinical Example 

 The idea of EBP is appealing; however, the conduct of EBP can be time consuming for 

individual practicing SLPs. The considerable choice and uncertainty afforded by the sizeable 
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external evidence base with its proclivity towards lower levels of evidence poses a challenge. 

Brackenbury et al. (2008) suggested that clinicians could work together and form EBP clubs in 

an effort to overcome barriers in the way of EBP. Such a network exists: The NSW Speech 

Pathology EBP Network (http://www.ciap.health.nsw.gov.au/specialties/ebp_sp_path/) was 

established in 2002 as part of Australian SLPs’ commitment to ensuring EBP underpins their 

clinical practice (see McLeod, 2008 for an overview). The NSW Speech Pathology EBP 

Network was established in the Australian state of New South Wales (NSW) to share the task of 

generating pertinent clinical questions, searching for, reading, and critiquing identified literature, 

and discussing how the findings from published research studies could be applied to clinical 

practice. The NSW Speech Pathology EBP Network is coordinated by a steering committee and 

is divided into clinical specialist groups. Clinicians select a group to join following completion 

of an introductory training workshop on EBP. This workshop addresses issues such as how the 

EBP Network operates, and how to critically appraise papers (CAPs) and critically appraise 

topics (CATs) using templates developed by EBP Network members. There is a clinical group 

dedicated to SSD in children (EBP Network in Pediatric Phonology) co-lead by a university-

affiliated academic (the first author) and a senior practicing SLP.  

Protocol for the EBP Network in Pediatric Phonology  

The protocol for the EBP Network in Pediatric Phonology is described in the Appendix. 

At each meeting the group decides on a clinical issue to investigate and generates a clinical 

question in a PICO format. The university-affiliated academic is responsible for facilitating 

evidence-based searches and critical evaluation of the literature while the practicing clinician is 

responsible for the organization and administration of the clinical group of SLPs. Between 

quarterly meetings, members of the EBP Network in Pediatric Phonology read identified external 
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evidence relevant to the clinical question and complete a critically appraised paper (CAP), using 

a supplied template. During meetings, the members discuss the evidence and consider if and/or 

how the findings could be integrated in their own workplace setting. Barriers that could prevent 

the conduct of EBP are identified (e.g., resource limitations, service delivery constraints, client-

factors) and possible solutions are discussed. Members are encouraged to engage in EBP in light 

of the external evidence identified, and volunteer to report back to the group at a subsequent 

meeting about the outcome. This typically involves presentation of de-identified internal clinical 

and client-related evidence from cases that clinicians have worked with. A small-scale study was 

designed to supplement this clinical example to describe the perceived impact of the EBP 

Network in Pediatric Phonology on participating SLPs’ clinical practice 

Method 

Twenty of the 35 members of the EBP Network in Pediatric Phonology were present at a 

Network meeting and participated in the evaluation. The respondents all worked in the state of 

NSW. They were all females, the majority (70%) had been practicing as a SLP for ten years or 

less and most (70%) worked full time. The majority (60%) had a caseload comprising 40-70% of 

children with SSD and 90% worked in a community health setting (the primary workplace for 

pediatric SLPs in NSW).  

A questionnaire was distributed to members at a quarterly meeting. The questionnaire 

was the same as was distributed to participants involved in a national series of workshops 

conducted by the authors. The national results are fully reported in McLeod et al. (2010). In the 

present study four questions were selected from the comprehensive questionnaire in order to 

examine clinical confidence, reading of literature, and target selection decision-making 

processes. The participants in the EBP Network in Pediatric Phonology (n = 20) were compared 
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with a matched sample (n=20) drawn from a national sample of SLPs who attended the national 

workshops (n = 231) (see Table 2). The sample was matched for gender, Australian state in 

which the participants worked, and years of practice. 

Results 

A chi-square test was used to determine whether there was a statistically difference 

between the responses given by the participants in the EBP Network in Pediatric Phonology and 

the matched sample using a significance level of p < 0.05. In summary, more participants in the 

EPB Network in Pediatric Phonology than the matched sample (75.0% vs. 36.8%) reported that 

they read a journal article or book chapter on articulation and phonology at least monthly (see 

Table 2). This difference was statistically significant (χ2[df=1] = 5.77, p = 0.016). More 

participants in the EBP Network in Pediatric Phonology than the matched sample (80.0% vs. 

60.0%) indicated they were confident or very confident in choosing appropriate intervention(s) 

for phonological delay/disorder; however, the difference between the groups was not statistically 

significant (χ2[df=1] = 1.91, p = 0.168). Similarly, more participants in the EBP Network in 

Pediatric Phonology (80.0% vs. 75.0%) agreed or strongly agreed that there is sufficient 

evidence to show that intervention with clients with phonological disorders is effective; however, 

again the difference between the groups was not statistically significant using the Fisher’s Exact 

Test (χ2[df=1] = 0.14, p =1).  

When asked about considerations when prioritizing intervention targets for children with 

multiple sounds in error, the participants in the EBP Network in Pediatric Phonology listed the 

following as their highest priorities (in order): sounds in error across all positions (85.0%), later 

developing sounds (73.7%), and nonstimulable sounds (45.0%) and they did not list early 

developing sounds as a high priority (0.0%). In direct contrast, the matched and national samples 
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listed a number of these priorities in reverse order (see Table 2). The highest priorities of the 

matched sample were stimulable sounds (73.7%), sounds in error across all positions (64.7%), 

and early developing sounds (70.0%). Later developing sounds rarely were listed as a high 

priority (21.1%). The differences between the groups were statistically significant with respect to 

prioritization of stimulable sounds, early-developing sounds, and later-developing sounds. More 

participants in the matched sample prioritized stimulable sounds (χ2[df=1] = 13.65, p < 0.001) 

and early-developing sounds (χ2[df=1] = 21.54, p < 0.001) than the participants in the EPB 

Network in Pediatric Phonology, while more participants in the EBP Network in Pediatric 

Phonology prioritized later-developing sounds (χ2[df=1] = 10.56, p =0.001) than the matched 

sample. It is possible that the response of the participants in the EBP Network in Pediatric 

Phonology was influenced by their investigation and subsequent clinical application of literature 

related to a clinical question considered two years prior to the administration of the questionnaire 

on the relative benefits of prioritizing stimulable versus non-stimulable phonemes, and early 

versus later-developing phonemes.  

Insert Table 2 here 

Discussion 

These preliminary data suggest that there is a difference in the perceptions of clinical 

practice of members of the EBP Network in Pediatric Phonology and matched sample. There 

were significant differences between members of the EBP Network in Pediatric Phonology and 

the matched sample, in that EBP members were more likely to read relevant articles. They 

tended (but were not significantly more likely) to have more confidence in research evidence, 

and in their own ability to select intervention approaches and targets relative to a matched 

sample of SLPs. The prioritization of target selection factors of the SLPs in the EBP Network in 
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Pediatric Phonology suggested that their decision-making was driven by their knowledge of the 

findings in external published evidence coupled with their experience of applying the evidence. 

These data suggest that the EBP Network in Pediatric Phonology facilitates the SLPs’ conduct of 

EBP; however, it is not certain whether their behaviors are actually a result of the network, or 

their predisposition to undertake evidence-based practice. Additional first-hand evidence based 

on actual rather than reported clinical practice is needed to fully evaluate the benefit of such 

collaborative EBP forums.  

Summary  

EBP provides a framework for considering integration of findings from published 

research with the complexities and constraints of everyday clinical practice to meet the needs of 

individual children with SSD and their families. The first element of EBP refers to the “best 

available external evidence from systematic research” (Dollaghan, 2007, p. 2). The companion 

paper (Baker & McLeod, 2010) presented a narrative review of 134 studies addressing 

phonological intervention or intervention for children with phonological impairment/delay or 

disorder spanning 30 years from 1979 through 2009. SLPs could use the findings from this 

narrative review as an efficient initial step for searching for evidence associated with a specific 

clinical question. The second and third elements of EBP refer to the “2) best available evidence 

internal to clinical practice, and 3) best available evidence concerning the preferences of a fully 

informed patient” (Dollaghan, 2007, p. 2). For individual SLPs, this means collecting and 

contrasting their own outcomes from clinical practice, with the external published evidence, and 

the unique factors, values and preferences of individual children and their families. The seven-

step process adapted from the work of Gillam and Gillam (2006) provides a recommendation for 
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how this can be achieved. EBP networks, such as the one described in this paper, could be used 

as a collaborative means of facilitating SLPs’ conduct of EBP in their clinical practice.  
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Appendix. Protocol for an evidence-based practice (EBP) network of speech-language pathologists (SLPs) for identifying, appraising 

and integrating external published evidence with internal evidence from clinical practice, and, client factors, values and preferences 

 

Action Specific details  Who? Where? 

1. Develop a 

clinical 

question 

Decide on a clinical issue to 

investigate or  

re-examine and develop a 

specific PICO clinical 

question 

 EBP group (e.g., SLPs with 

interest in EBP 

management of speech 

sound disorders in children) 

Geographically central 

EBP meeting place 

(including video and/or 

teleconferencing with 

participants in rural and 

remote areas) 

2. Search 

research 

Identify key articles for EBP 

members 

 Researcher/academic SLP University 

3. Critique 

research 

 

Complete a Critically 

Appraised Paper (CAP) for 

each paper identified, and, 

complete a Critically 

Appraised Topic (CAT) or 

summary of the CAPs 

addressing the clinical 

question of interest.  

 SLPs in small groups SLPs’ workplace 

4. Host an a) Develop an agenda  EBP co-leaders (clinical Telephone/email 
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EBP 

meeting 

SLP + research/academic 

SLP) 

 b) Discuss the CAP (i) Participant 

descriptions (are the 

participants like our 

clients?)  

(ii) Methodology and 

findings 

(iii) Limitations of the 

research 

(iv) Shared reflections 

on current practices cf. 

research findings 

(v) Expert demonstration 

/ video, if available.  

EBP group EBP meeting place 

 c) Identify barriers to clinical 

practice 

Includes consideration 

of:  

(i) Service delivery 

models used in 

workplace 

(ii) Workplace 

constraints and policies 

EBP group EBP meeting place 
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(iii) Client population at 

SLPs’ workplace 

(iv) Available resources 

(v) SLPs’ knowledge 

and /or strongly held 

beliefs, and historical 

practice 

 d) Develop an action plan 

(including resource 

development allocation) 

(i) Identification of 

client(s) for trialing 

intervention approach 

(ii) Resource 

development (either 

compiling a list of 

available resources or 

the SLPs volunteer to 

develop / modify current 

resources)  

EBP group EBP meeting place 

 e) Discuss clinical cases 

(from previous meeting) 

(i) Reflection and 

sharing of research-to-

practice experience with 

a real case using research 

evidence discussed at 

EBP group EBP meeting place 
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previous meeting. 

(ii) Discussion of 

integration of client 

factors, values and 

preferences with 

research evidence. 

(iii) Sharing of resources 

and clinical expertise 

gained since the last 

meeting 

 f) Identify a new question  EBP group EBP meeting place 

5. Apply 

EBP to 

clinical 

practice 

SLPs volunteer to translate 

research-to-practice with a 

case on caseload 

 SLPs (as individuals or 

groups) 

SLPs’ workplace 
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Table 1.  

A seven-step evidence-based practice (EBP) decision-making process for managing speech 

sound disorders (SSD) in children (adapted from Gillam and Gillam, 2006).  

Step 

1. Generate a PICO (patient, intervention, comparison, outcome) clinical question. 

2. Find external evidence that pertains to the question. 

3. Critically evaluate the external evidence.  

4. Evaluate the internal evidence from clinical practice.  

5. Evaluate the internal evidence with respect to client factors, values and preferences.  

6. Integrate the three sources of evidence to generate a clinical decision.  

7. Evaluate the outcome of the decision.  

 
 



 

 37 

Table 2.  
Descriptions of clinical practice by members of the EBP Network in Pediatric Phonology, a matched sample, and a national sample of SLPs. 
Question Options EBP Network in Pediatric 

Phonology  

(n = 20) 

Matched sample  

(n = 20) 

National sample  

(n = 231) 

  n (%) Valid 

data 

n (%) Valid 

data 

n (%) Valid 

data 

1. How often would you read a 

journal article/book chapter on 

articulation and phonology? 

Weekly 1 (5.0%) 20 0 (0.0%) 19 3 (1.3%) 226 

Every 2 weeks 3 (15.0%)  0 (0.0%)  0 (4.9%)  

Monthly 11 (55.0%)  7 (36.8%)  92 (40.7%)  

Every 6 months 5 (25.0%)  11 (57.9%)  92 (40.7%)  

Rarely 1 (0.0%)  1 (5.3%)  27 (11.9%)  

2. How confident are you in 

choosing appropriate treatment(s) 

for phonological delay/disorder? 

Very confident 1 (5.0%) 20 0 (0.0%) 20 13 (6.2%) 209 

Confident 15 (75.0%)  12 (60.0%)  113 (54.1%)  

Neutral 1 (5.0%)  6 (30.0%)  61 (29.2%)  

Not very 

confident 

3 (15.0%)  2 (10.0%)  21 (10.0%)  

Not at all 

confident 

0 (0.0%)  0 (0.0%)  1 (0.5%)  

3. Do you agree/disagree with this 

statement: “I feel there is sufficient 

evidence to show that intervention 

with phonological disordered clients 

is effective”? 

Strongly agree 5 (25.0%) 20 2 (10.0%) 20 31 (14.7%) 211 

Agree 11 (55.0%)  13 (65.0%)  121 (57.3%)  

Neither agree nor 

disagree 

3 (15.0%)  5 (25.0%)  41 (19.4%)  

Disagree 1 (5.0%)  0 (0.0%)  17 (8.1%)  
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Strongly disagree 0 (0.0%)  0 (0.0%)  1 (0.5%)  

4. When prioritizing intervention 

targets for children with multiple 

sounds in error, what priority do you 

give to the following factors 

       

a) Stimulable sounds High priority 3 (15.0%) 20 14 (73.7%) 19 156 (74.6%) 209 

 Medium priority 11 (55.0%)  4 (21.1%)  42 (20.1%)  

 Low priority 6 (30.0%)  1 (5.3%)  11 (5.3%)  

b) Early developing sounds High priority 0 (0.0%) 20 14 (70.0%) 20 136 (64.8%) 210 

 Medium priority 4 (20.0%)  5 (25.0%)  58 (27.6%)  

 Low priority 16 (80.0%)  1 (5.0%)  16 (7.6%)  

c) Sounds in error in one position 

only (i.e. correct in other 

positions)  

High priority 0 (0.0%) 20 4 (21.1%) 19 38 (19.4%) 196 

Medium priority 0 (0.0%)  9 (47.4%)  80 (40.8%)  

Low priority 20 (100.0%)  6 (31.6%)  78 (39.8%)  

d) Non-stimulable sounds High priority 9 (45.0%) 20 4 (22.2%) 18 47 (24.2%) 194 

 Medium priority 11 (55.0%)  10 (55.6%)  91 (46.9%)  

 Low priority 0 (0.0%)  4 (22.2%)  56 (28.9%)  

e) Later developing sounds High priority 14 (73.7%) 19 4 (21.1%) 19 35 (18.3%) 191 

 Medium priority 5 (26.3%)  6 (31.6%)  72 (37.7%)  

 Low priority 0 (0.0%)  9 (47.4%)  84 (44.0%)  

f) Sounds in error across all 

positions 

High priority 17 (85.0%) 20 11 (64.7%) 17 128 (65.0%) 197 

Medium priority 2 (10.0%)  6 (35.3%)  61 (31.0%)  

Low priority 1 (5.0%)  0 (0.0%)  8 (4.1%)  
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g) Sounds in the child’s name High priority 4 (20.0%) 20 9 (45.0%) 20 63 (31.3%) 201 

 Medium priority 9 (45.0%)  6 (30.0%)  94 (46.8%)  

 Low priority 7 (35.0%)  5 (25.0%)  44 (21.9%)  

h) Sounds the parent/child would 

like to say 

High priority 3 (15.0%) 20 9 (45.0%) 20 69 (34.8%) 198 

Medium priority 16 (80.0%)  9 (45.0%)  98 (49.5%)  

Low priority 1 (5.0%)  2 (10.0%)  31 (15.7%)  

i) Other factors High priority 1 (11.1%) 9 3 (33.3%) 9 24 (32.0%) 75 

 Medium priority 7 (77.8%)  3 (33.3%)  35 (46.7%)  

 Low priority 1 (11.1%)  3 33.3%)  16 (21.3%)  

 


