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Putting All the Pieces Together: Summary, Reflections, and Future Directions
How does one conclude a book with so many different perspectives on assessment, classification, goal selection, and treatment?  Readers might hope that Karen and I provide some guidance in sifting through the different perspectives.  Readers might justifiably wish to know what we think of the different perspectives.  I would like to think that our opinion would not matter.  Students and clinicians reading this book need to form their own opinions about the different approaches to the questions raised in this book.  To help form these opinions, the first part of this chapter highlights some of the major points from each of the chapters in the three sections of the book.  This is followed by some of my own views and thoughts on diagnosis, classification, target section, and treatment approaches.  I found it difficult to comment separately on target selection and treatment approaches, so my comments for these two sections appear after the treatment section.  

In some instances, my views may be consistent with one contributor; in other instances, I may prefer the view of a different contributor.  There will also be some instances where my view may seem unique, but its uniqueness is probably more in the way I combine different views rather than the novelty of a particular idea.  This is what most experienced clinicians do: take what they like, ignore what they don’t like, and try to get children to normalize speech as quickly as possible. 
Assessment and Classification

The five contributors to this section of the book took somewhat different approaches in presenting their views about assessment, diagnosis, and classification.  The first three chapters by Miccio, Tyler, and Davis present general approaches to assessment, classification, and diagnosis.  The chapters by Goffman and Velleman focus more specifically on the special populations of DAS and children with dialectal speech. The major points of these chapters are highlighted below.


Miccio begins by noting that it is relatively easy to identify unintelligible preschool children with phonological disorders.  The challenge of assessment is to determine the nature of the disordered sound system and the severity of the problem.   Miccio feels that the underlying cause or contributing factors must be determined in order to make treatment recommendations.  She supplements standardized speech and language assessments with a picture-naming probe to elicit multiple examples of late emerging sounds and any sounds found to be in error from previous testing.  She also obtains a connected speech sample and administers a stimulability probe for consonants that are not present in the child’s phonetic inventory.   


Like Miccio, Tyler’s assessment approach consists of both standardized and non-standardized analyses.  Her protocol is similar to Miccio’s with the exception of the supplemental probe.   She describes in some detail her analysis of the conversational sample.  When time permits, she uses PROPH (Computerized Profiling) to analyze 100 word sample from the standardized articulation test and the speech sample.  If a cursory analysis of the sample reveals expressive language difficulties, she uses SALT to further analyze the sample.  In addition, if 5-6 year-old children have a severe phonological disorder or associated language deficits, she uses the Test of Phonological Awareness (Torgesen & Bryant, 1994) or the Comprehensive Test of Phonological Processing (Wagner, Torgesen, & Rashotte, 1999) to assess phonological awareness.   Finally, although she does not routinely evaluate perceptual skills, if she suspects a perceptual deficit, she recommends using Locke’s (1980) Sound Production-Perception Test (SP-PT).  The SP-PT task provides information about phonemic identification abilities.  

Davis begins by presenting her unique classification of developmental speech disorders.  She classifies primary developmental speech disorder into two broad categories, functional and etiological, and further divides etiological into peripheral, neural, and developmental.  Peripheral factors include respiratory, phonatory, and articulatory sub-systems of the speech production system and auditory sub-systems of the perceptual system.   The neural factors Davis considers, such as motor control, are central rather than peripheral.  Developmental factors include general cognitive delays.  The functional category, where the underlying cause of the speech delay is not known, contains the largest group of children.   
Davis’ assessment protocol is designed to identify phonetic and phonological patterns in children’s speech.  An independent analysis that examines production patterns for consonants, vowels, syllable structure, and prosodic factors is used to assess phonetic abilities, whereas a relational analysis that compare child productions to adult target forms addresses the phonological system.  The second component of Davis’ assessment protocol focuses on the child’s overall language system.  Like the other contributors, she uses a conversational sample to assess language abilities.  The third component of her assessment protocol addresses the larger context of the child’s communication abilities, including intelligibility, communicative effectiveness, and family factors.  An important principle of Davis’ assessment approach is that the specific evaluation procedures will differ according to the child’s age and developmental abilities.  In the last part of her chapter, she discusses how the assessment framework changes for different ages.  Consistent with her chapter on goal selection in the next section, Davis clearly embraces a developmental approach.

Goffman’s chapter provides an interesting theoretical discussion about whether speech production is a motor or linguistic process.  Her major conclusion is that speech production is both a motor and linguistic process.  She supports this conclusion by showing how children with DAS and children with specific language impairments (SLI) both have difficulties on many motor tasks.  It is no surprise that children with DAS have motor difficulties, but it is generally not well known that children with SLI also have problems in this area.   Some interesting clinical implications derive from this conclusion.  Goffman suggests that intervention approaches often are based on a particular aspect of a child’s profile rather than a more general diagnostic classification.  The assessment process needs to go beyond existing measures of segmental repertoires, syllable shapes, and error patterns to include more elaborated and integrated measures of language and motor development.  The interactive model that Goffman advocates appears to have some things in common with Norris and Hoffman’s (this volume) interactive constellation model that is presented in the next section. 

Velleman also takes a broad-based approach to assessment, noting that phonology does not just include phonetic and phonemic factors, but cognitive and language factors as well.  She describes her approach as one that is “pragmatic, eclectic, and individual-focused.”  The first question she asks in assessment is “What is not working here?”   Like some the approaches to target selection in the next section (e.g., Tyler and Williams), she wants to know what aspect of the child’s phonology is interferring the most with successful communication.  Is it too much homonymy, too much variability, or unexpected (idiosyncratic) patterns?  Like most contributors, Velleman uses both independent and relational analyses to assess a child’s phonological system.  She goes on to tackle the difficult issue of differentiating CAS from other phonological disorders.  Vowel deviations and abnormal prosody are two symptoms that she finds useful in identifying children with CAS.  
In the second part of her chapter, Velleman provides an excellent discussion of the phonological features that differentiate mainstream from those who speak African American English.  She concludes by reminding clinicians that it is important for them to learn as much as possible about the language or dialect a child speaks.  Performing thorough independent analyses and using reports and observations of the children’s communicative abilities is particularly important in assessing children from different linguistic backgrounds.
Reflections on Assessment and Classification

The most interesting questions about assessment for me are those that impact on classification and diagnosis.  This is not to say that questions about which tests or procedures to use are unimportant.  It’s just that I find the answers to these questions rather straightforward and, perhaps more importantly, my colleagues in this book have done such an excellent job answering these questions, that there doesn’t seem to be anything more to say.  For example, Tyler, Miccio, and Davis provide clear descriptions of a broad-based assessment approach that combines standardized and non-standardized procedures to evaluate speech, language, cognitive, and psychosocial abilities.   The chapters in the next section on goal selection also provide some guidance for assessment.  Williams (this volume), for example, describes the kind of assessment information needed to select maximally distinct sounds, whereas Bernhardt offers the reader a taste of what is involved in performing a constraints-based analysis. 
Classification and diagnostic issues in phonology are much more controversial than assessment issues.   For example, it is common these days to differentiate phonological (phonemic-based) disorders from articulation (phonetic-based) disorders (e.g., Bauman-Waengler, 2004; Bernthal & Bankston, 2004).  Reflecting this distinction, the two books just cited are entitled “Articulation and Phonological Disorders/ Impairments.”   There are several problems, however, in using the distinction between phonemic and phonetic problems to differentially diagnosis children with speech sound disorders.  
The first problem is how one actually differentiates between phonemic and phonetic problems.  It is generally agreed that phonetic errors involve peripheral motor processes, whereas phonemic errors are those “in which the organization and function of the phoneme system is impaired” (Bauman-Waengler, 2004, p. 8).   The confusion occurs in determining what a phoneme-based error is.  Most phonologists take a narrow view of phoneme errors, restricting them to instances where the child demonstrates the ability to produce a sound, but does not produce the sound for the appropriate sound class.  For example, a child says [su] for shoe, but [ti] for see.   The child can produce an /s/, so the difficulty is not with speech production, but with the organization of the phonological system.   Although these types of errors are commonly cited in the phonological literature, they represent a very small proportion of the errors most children make.  
In contrast to this narrow view of phoneme-based disorders, in clinical practice, the occurrence of phonological simplification patterns/processes are often assumed to reflect  a phonological or phonemic-based disorder.  Difficulty producing late emerging sounds (s, l, r) would reflect an articulation disorder.  Unfortunately, the assumption that phonological processes (fronting, stopping, cluster reduction) reflect phoneme-based organizational difficulties is not true.  Phonological processes are simply descriptive labels; they do not indicate the cause of the error pattern.  Phonological processes are just as likely (some would say “more likely”) to be caused by speech production (phonetic) limitations as organizational or phonemic-based problems.  In other words, many children exhibit velar fronting because they cannot produce /k’s/ and /g’s/ not because they have some difficulty organizing their phonological system.   It is also possible that the initial cause of the error pattern is no longer present, and the continued substitution of t/k is maintained by habit.  After producing t/k for several months or years, it may be difficult for some children to change a habitual motor pattern.   Importantly, the continued substitution of t/k would reflect neither a phonemic or phonetic problem.   Modifying a habitual motor pattern is not easy, as anyone who has ever tried to change a golf swing, tennis stroke, or dialectal speech pattern knows.  The important point here is there are several different causes for speech-sound error patterns.  A diagnostic classification that assumes that all errors are phonemic or phonetically-based does not accurately reflect this multiple causation view. 
Another problem with the phonological-articulation distinction is that many children will show a developmental progression from a phonological to an articulation disorder.  For example, the 3-year old child who exhibited widespread stopping, velar fronting, and cluster reduction would be considered to have a phonological disorder.  In contrast, a 5-year-old child who has difficulty producing /s/, /r/, and /l/ would be considered to have an articulation disorder.  At some point between age 3 and 5, the disorder changed from a phonological problem to an articulation problem, suggesting the  child at age 3 had a different disorder than at age 5?  Manifestations of disorders clearly change with age.  The 4 year old child with dyslexia or autism exhibits different behaviors than the 6, 10, 14 year old with these disorders, but these differences do not change the nature (phenotype) of the disorder.   The same should be true for children with speech-sound disorders.  Speech normalization follows a predictable path with fewer phonemic, system-wide errors as the child gets older.  

There is one more additional related problem with the distinction between phonological and articulation disorders.  When a child is diagnosed with a phonological disorder, it is often assumed that the primary cause of the disorder is linguistically-based rather than phonetically-based.  There are many young children, however, who clearly have phonetically-based problems.  Because an articulation disorder is usually used to describe older children’s speech difficulties, clinicians need another term for young children with obvious motor problems.  The term used, of course, is developmental apraxia of speech.  The increased prevalence of children with DAS is thus due in part to the inherent problems with the distinction between phonological and articulation disorders. 

Is there a solution to the confusion created by phonological-articulation distinction?  My preference would be to use one term for the general population of children with developmental phonological disorders.  I prefer the generic “speech delay” or “speech sound disorder.”  The term “phonological disorder” has not worked as a broad-based term that includes speech production.  It is too linked with language and reading and has had difficulty spreading to the community at large (Kamhi, 2004).   The term articulation disorder also does not work for young children with significant speech-sound disorders because it is too narrow, but it may be appropriate for the school-age children who do not normalize speech and continue to have residual errors, such as speech distortions of fricatives/affricates and liquids.  Shriberg et al. (in press) classifies these children as Residual Errors-Speech Delay, a term that works for research, but is probably too cumbersome for clinical practice.   
Differentiating children with DAS from the larger group of children with developmental speech delays is another difficult diagnostic problem.  As Velleman notes in her chapter, there is no one behavior or symptom that defines DAS.  Like others, Velleman looks for a pattern of difficulty with sequencing sounds, coordinating different levels of language, volitional movements, and non-speech oral-motor abilities.  One characteristic of DAS that emerges from the literature is that affected children do not respond to treatment in the same way as speech-delayed children with DAS.  Campbell (1999) found, for example, that children with DAS required almost twice as many treatment sessions to achieve the same results as age-matched speech delayed children. 
My preference is to restrict the use of DAS to the relatively small group of children who have speech, language, and learning difficulties as well as a positive family history (cf. Shriberg, Aram, & Kwiatkowski, 1997).  Having said this, it is important to note that all of the research on DAS is on children with suspected DAS because there is no clear diagnostic, phenotype marker the disorder (Shriberg et al., 1997).
Goal and Target Selection


As several of the contributors to this section note (e.g., Tyler, Williams, Bernhardt), target selection approaches can be broadly classified as developmental or complexity based.  Adherents to a developmental approach base decisions for target selection on the normative data for speech development.  The specific targets selected will depend on the theoretical framework used for development.  Williams (this volume), for example, talks about how early in her career, she listed children’s sound errors by word position and classified errors as substitutions, omissions, distortions, or additions.  Targets were chosen based primarily on developmental norms with some consideration given to stimulability and consistency of errors.  When it became apparent that children’s speech development was influenced by sound classes, Williams shifted her selection

of targets to focus on the elimination of persistent phonological simplification processes.  Her approach to target selection was still developmentally based, but the relevant data were the suppression of processes rather than the age of speech sound acquisition. 


Adherents to a complexity approach target the more complex speech or language form.  As discussed by Williams (this volume), a series of studies in the 1980s and 1990s by Gierut and her colleagues found that greater system-wide change occurred when more phonologically complex sounds were targeted.  For example, targeting /v/ led to more system-wide change than targeting the less complex and developmentally earlier emerging sound /f/.  


Of the five chapters in this section, the one by Davis
 best reflects the developmental approach.  Davis begins her chapter by noting that valid and appropriate choices about intervention goals require a comprehensive assessment of the child’s speech and language behaviors.  Such an assessment allows the clinician to make normative comparisons that can be used to determine specific intervention targets and set expectations for the child.  Importantly, Davis does not select goals based solely on normative speech and language data.  Information about the child’s perceptual, cognitive, psychosocial, and structural abilities are also used to select the most appropriate goals.   Davis’ flexible and broad-based developmental approach to target selection should be quite appealing to many clinicians.

Tyler, like Davis, also emphasizes the necessity of a comprehensive assessment of a child’s phonological system in order to determine treatment goals.  Indeed, it is hard to imagine any of the contributors to this volume not agreeing with this point.  For Tyler, the ultimate goal of a phonological intervention program is generalization, both stimulus generalization (learning untreated sounds) and context generalization (using the newly learned sounds in conversation outside the therapy context).   She identifies three major steps to target selection:  (a) choose error patterns that have a major impact on the system in terms of severity and intelligibility, (b) choose target sounds that impact these error patterns and/or expand the inventory, and (c) select a goal attack strategy.  By first addressing phonological patterns and then choosing targets that result in the most system-wide change, Tyler’s approach is both developmental and complexity based.  The goal selection process was illustrated using a case study of a child who had a very restricted phonetic inventory.   Despite the evidence in support of targeting nonstimulable sounds, Tyler is concerned that targeting only nonstimulable sounds might be frustrating for a child first beginning therapy.  Instead, she would target a stimulable sound for a new words shape (final position), so final /s/ would be targeted.  The other sounds targeted would be /k/ and /t /, which are both nonstimulable.   If targeting two nonstimulable sounds proves too difficult, she would replace initial /k/ with /g/.  For a goal attack strategy, Tyler prefers the cycle approach, because it is brief and has multiple intervention targets.  What is clear in reading Tyler’s approach to target selection is that she is not attached to one particular theory.  In some cases, her approach is based on previous research studies, but like Davis, she will modify targets based on the child’s response to treatment.  

As discussed earlier, Williams begins her chapter with a personal history of how her approach to target selection has changed over the years.  After years of using  dichotomous categorizations (stimulable—nonstimulable, most knowledge—least knowledge) to determine target selection, she came to realize that these categorizations were not capturing the unique phonological systems or specific learning needs of individual children.  Her disenchantment led her to focus on children’s sound system to select treatment targets rather than characteristics of individual sounds.   Like Tyler, she realized that a priority in target selection should be the potential a sound has for restructuring the child’s phonological system.  Sounds that have the most potential for restructuring the system would receive priority in intervention.   Where Williams differs from Tyler is in her selection of specific targets.  To select target she uses a distance metric that is based on the classification of sounds (place, voice, manner) and how distinct the target sound is from the child’s error sound.  
The final two chapters in this section by Norris/Hoffman and Bernhardt reflect two different theoretical orientations.  Norris and Hoffman’s constellation model is based on a connectionist, neural network approach to language learning.  Phonology in this model is viewed as an integral and inseparable part of the language system; it is not a distinct system.  Specific phonological goals are rarely selected for treatment because Norris and Hoffman believe that the most effective way to facilitate phonological development is to increase the child’s vocabulary and language structures.  Norris and Hoffman have general rather than specific phonological goals, such as adding six new phonemes or increasing the percentage of consonants correct by 40% in spontaneous speech.  The specific sounds added or correctly produced depend on the self-organizing principles of the child’s system.   One clear advantage of Norris and Hoffman’s approach is that they never have to consider whether to target phonological or language goals.  Phonological goals are always targeted within the general language system using storybooks.  When phonology is directly targeted, it is done so from multiple perspectives, including phoneme awareness, print awareness, and sound production (Norris & Hoffman, this volume).
Bernhardt’s approach to goal and target selection is based on a constraints-based nonlinear phonological analysis and the influence of other client-based factors such as cognitive, motor, perceptual, and environmental factors.   In the first part of the chapter, Bernhardt explains the three major concepts of the constraints-based nonlinear theory: phonological constraints, hierarchical structure, and the independence of phonological units.  Goals are targeted within and across hierarchical levels.  For example, possible goals at the phrase and word levels include new phrasal stress and intonation as well as new word lengths, stress, and shapes.  Potential segmental targets might include manner, place, and laryngeal features.  

Although Bernhardt’s approach to target selection might seem very different than the other ones in this section, she makes the point that the process she uses to select specific goals is consistent with the developmental approach as opposed to the complexity (markedness) approach.  In the final sections of her chapter, she discusses the importance of cognitive-linguistic, personal-social, and articulatory competence for making decisions about target selection.   Although Bernhardt has a unique theoretical orientation, her broad-based approach to target selection is not so different from those of some of the other contributors to this section.  
Intervention

There seem to be at least four general types of treatment approaches (Kamhi, 2003): (a) phonetic based, (b) phonemic based, (c) language-communication based, and (d) broad based.   Of the seven contributors to this section, Miccio, Velleman, and Rvachew focused on phonetic factors, Williams and Gierut emphasized phonemic factors, Norris and Hoffman presented their language-communication based approach, and Tyler presented her eclectic, broad-based approach.  In some cases, the focus an author took in these chapters might not reflect his or her general approach to treatment.  Most of the contributors would probably describe their general approach to treatment as being broad-based because they would consider targeting perceptual, phonemic, and language abilities as well as phonetic ones depending on the needs of the client.   Even the most language-oriented authors (Norris and Hoffman) advocate the use of a phonetic approach to help facilitate speech sound productions.  A brief summary of the seven chapters is provided below.
Miccio’s chapter focuses on stimulability.  She cites a variety of studies that show the importance of stimulability as a prognostic indicator.  For example, Gierut and her colleagues have shown that the treatment of more complex sounds results in the greatest system-wide change (see Geirut this volume).  Despite these findings, few clinicians target complex sounds because they are usually nonstimulable, and there has been little discussion in the literature about how to actually get children to produce nonstimulable sounds.  Because clinicians are interested in increasing the number of sounds in a child’s inventory as quickly as possible, stimulable sounds are usually targeted despite the fact that system-wide change is not likely to occur.  The solution to this problem according to Miccio is to make stimulability the treatment target.  A large portion of her chapter describes specific procedures to facilitate production of nonstimulable sounds.  Although her treatment approach is primarily phonetic in nature, she recognizes the close link between phonetics and the phonological system.  Indeed, she concludes the chapter with a quote from Locke (1983) stating that “all things phonologic are phonetic.”   

Rvachew, like Miccio, also focuses on the importance of phonetic factors in phonological intervention.  She begins her chapter by emphasizing the importance of theory for clinical practice.   Rvachew’s theoretical perspective is the representation-based approach of Edwards, Fourakis, Beckman, and Fox (1999).   The central tenet of the approach is that “the child’s phonological knowledge is derived from the gradual accumulation of knowledge about the acoustic/phonetic characteristics of syllables and words (Rvachew, this volume).  The treatment program that follows from this perspective has three phases.  In Phase 1, the child is exposed to a variety of exemplars of target and contrasting phonemes and provided with a variety of phonetic placement and shaping techniques to facilitate production of the phoneme in a variety of phonetic contexts.  In Phase 2, minimal pair activities are used to stabilize the child’s knowledge of the new phoneme contrast.  In Phase 3, opportunities are provided to practice the phoneme in communicative contexts.  Other goals like improving syntax or phonological awareness would be targeted in this phase.  In the remainder of the chapter, Rvachew describes the three phases in more detail, providing sample activities and case examples that illustrate how to implement each phase.   For example, for the first phase, she recommends using a simple computer game called the Speech Assessment and Interactive Learning System (SAILS) to teach children to identify words pronounced correctly and incorrectly.   In the second phase, Rvachew recommends using speech analyzers that provide waveform and spectrographic feedback for children who are have difficulty with correct articulatory placement.  For facilitating correct production in communicative contexts, she suggests using the Locutour Multimedia products such as Articulation I (Learning Fundamentals).  This program shows children photographs of objects that target a specific phoneme in a particular word position.  Rvachew provides a list of several other commercially available programs.  
Although Rvachew emphasizes the importance of phonetic factors, it is clear in reading her chapter that she places equal importance on phonemic and language-based factors.  Her therapy approach, like many of the other contributors, is motivated not just by theory, but by evidence of change, and a willingness to modify the approach and treatment targets when the child is not making progress.


Velleman’s contribution focuses on young children with severe speech delays and  children with childhood apraxia of speech (CAS).  Velleman feels that the remediation of phonotactic (syllable structure) deficits has been a neglected area in the literature.  For children with severe speech problems and CAS, targeting a new sound in a new position will often be too difficult.  Some common syllable structure goals include initial consonants, final consonants, two-syllable words, and consonant clusters.  Sound accuracy is not the goal when targeting syllable structure.  In the main part of her chapter, Velleman provides a number of techniques to facilitate phonotactic development.   

Williams, like many of the other contributors in this volume, views speech disorders as occurring along a phonetic-phonemic continuum, but she believes that the majority of speech disorders lie closer to the phonemic end.  She bases this belief on her clinical experience that children are often stimulable for sounds not in their phonetic inventory “or can easily produce the new sound with limited auditory, visual and tactile cues” (Williams, this volume).   Regardless of where children fall on the phonetic-phonemic continuum, therapy needs to target both phonetic and phonemic aspects to remediate the overall speech sound disorder.  
In the initial phase of  treatment, Williams advocates using imitation to practice new sounds.  Once the phonetic aspects of the contrast are established, opportunities are provided to practice the new target in a variety of communicative contexts.   Meaningful and non-meaningful words are used to develop the speech sound contrasts.  Williams does not think it is appropriate to use a multiple opposition approach with all children.  The approach is most appropriate for severely delayed children who are at a rule-based stage in their phonological development.  She does not recommend using multiple oppositions with children who have only a few error sounds or those that are still at an early whole-word stage of development.


Norris and Hoffman were the first to suggest using a language-communication based approach to improve speech.  They view phonology as an integral and inseparable part of the language system, so for them the question about whether to target speech or language is a non-issue.  Speech is always targeted in conjunction with language and communication.  Because their approach to treatment involves using stories, all treatment is intrinsically language and communication based.  They will, as noted earlier, provide instruction to facilitate individual speech sound production if they feel the child needs this level of support.


Tyler characterizes her approach to intervention as a hybrid one that has an auditory-perceptual component, conceptual component, production training, and phonological awareness activities.   Natural conversational interactions are a part of every therapy session.   The second part of her chapter goes through in some detail the various activities that can be used to target perception, phonemic contrasts, speech production, and phoneme awareness.  Tyler’s approach is clearly the most broad-based of the contributors in this volume.

Gierut’s approach to treatment should be familiar to most SLPs.  In the last 10 years, she and her colleagues have published more treatment efficacy studies than any other research group in phonology.   Her research group is best known for the finding that more complex linguistic input promotes the greatest change in the child’s overall sound system.  For example, targeting /v/ will have more of an effect on untreated sounds than targeting /f/.  The importance of the target sound is the foundation of Gierut’s clinical philosophy.  As she says in the first sentence of her chapter, any discussion of phonological intervention must begin by considering the desired goals of treatment.  Having a clear understanding of what is to be ultimately accomplished in treatment will directly inform the structure and course of treatment.  In order words, “the end serves to define the means” (Geirut, this volume).  


So what is the goal of treatment according to Gierut?   The goal is to normalize a child’s linguistic knowledge as efficiently and expediently as possible.  Change in knowledge involves more than just a change in sound production.  It involves an elaboration, modification, or restructuring of the inherent linguistic categories.  Reflecting her linguistic background, Gierut emphasizes the difference between changing knowledge and changing behavior.  As applied to the sound system, a change in behavior would be reflected in improvements in production accuracy.  Behavioral changes are viewed as quantitative improvements because they may not reflect qualitative changes in a child’s linguistic knowledge.  

Gieurt goes on to note that many of the widely used approaches to phonological intervention (traditional Van Riper, cycles, minimal pair, whole language, metaphon) have all been shown to be effective in changing a child’s knowledge of the sound system.  

This conclusion leads Gierut to question how important a particular treatment approach is for promoting change.  For Gierut the answer is clear:  selecting what to treat is more important than how it is taught.  The goals of treatment are the real key for changing linguistic knowledge, not the particular treatment approach used.  In the remainder of the chapter, Gierut elaborates on the three central elements of her treatment approach:  (a) the goals of treatment, (b) the predicted generalizations that derive from the goals, and (c) the measurement of change.

Accurate monitoring of change is a particularly important aspect of Gierut’s intervention.   She feels strongly that it is necessary to develop and administer probes that sample target sound production in different word positions with multiple exemplars.  Probes must also sample untreated aspects of the child’s sound system.  These probes have been discussed in detail in Gierut’s previous work.  Gierut concludes by noting that the complexity approach may be appropriate for treating a range of populations and disorder types.  She cites research showing that this approach has been effective in working with bilingual populations, cognitively impaired, developmentally apraxic, and the hearing impaired.
Reflections on Goal Selection and Intervention
Gierut’s chapter was reviewed last because the question she asks about which treatment approach to use is one that I have grappled with over the past few years.  In a recent ASHA presentation (Kamhi, 2003), I unknowingly made some of the same points as Gierut.  For example, I noted that the problem in speech therapy is not that we do not know how to improve speech abilities.  It is that there are too many ways to improve speech, and these approaches are often theoretically incompatible with one another.  This causes a lot of hand waving and heated debate about which approach is best.   Oral motor therapy, Van Riper’s hierarchical approach (sound, syllable, word…), Hodson’s cycle therapy, minimal/maximal contrast, multiple oppositions, and language-based approaches all have advocates and evidence in support of their effectiveness.   As Gierut has argued, there is evidence that all of these approaches are effective in modifying a child’s phonological system.  Gierut makes a compelling case for treatment goals being more important than the approach used.  I agree.  The question, then, is how to decide which goals to target.  Should one target oral motor proficiency, phonological contrasts, specific sound/word productions, syllable structure complexity (i.e., phonotactics), intelligibility, phonological awareness, language abilities, or communication effectiveness?   
The theory of phonological development or disorders that one embraces determines in large part the goals one chooses to target.  Gierut’s research has supported the complexity approach that supports the targeting of unstimulable sounds.  The various theoretical perspectives for language learning include the nativist, behaviorist, and the various interactionist views (e.g., constructivist, social interaction, connectionist).  These perspectives seem to have more of an influence on the approach one uses to facilitate speech changes rather than what is taught.  In my ASHA presentation, I discussed four theoretical orientations that influenced target selection: (a) the normal development model, (b) bottom-up---starting with oral motor or isolated speech segments, and (c) top down—language/communication based, and (d) broad-based (eclectic).   After presenting the treatment goals or principles associated with each perspective, I offer some caveats and potential problems with each of these perspectives.
Normal Development:  Treatment that is compatible with normal development would not target any unit smaller than the syllable.  Typically developing children do not acquire individual speech sounds.  The smallest unit of speech production is the canonical CV and VC syllable in babbling.  Although young children may develop implicit knowledge of sounds and phonemes, explicit awareness of sounds and phonemes often does not develop until children are around 5 years of age.  Given that typically developing children acquire words not sounds (Velleman & Vihman, 2002), speech analyses would be word based and treatment would focus on developing word contrasts (e.g., Ingram & Ingram, 2001; Williams, 2000, this volume).

Two caveats for this perspective are that there are different views of normal development.  Although I find Velleman and Vihman’s view of speech development compelling, others may not.  Another concern often raised about developmental models is that the children we are concerned with are not developing normally.  Following the normal developmental model may not be the best way to help these children achieve normal speech.  These children may require a different approach, such as focused instruction to facilitate accurate production of individual speech segments.

 Bottom-Up: Oral Motor—Associated with a discrete skill view of speech learning.  Speech development and proficiency require strength, speed, accuracy, awareness of oral movements, and the production of individual sound segments.   The concern typically raised with this view is that there is little evidence that practicing isolated oral movements facilitates speech production (see Tyler, this volume).  In addition, better communication is usually not a short-term goal with this approach, which means that language and communication abilities may not receive adequate attention in therapy.

 Bottom-Up: Sounds, syllables, words---Speech learning proceeds in a hierarchical manner from sounds to syllables to words to phrases and so forth (e.g., Van Riper, 1978).  In its traditional form, this view is associated with a vertical goal attack strategy in which high criterion levels of accuracy must be reached before moving to the next level.   The caveats with this approach are that one may spend a long time working on accurate production of one or two sounds that have little impact on intelligibility or communication.  Speech normalization may take a long time if sounds are particularly resistant to change, and as with the previous bottom-up model, better communication is not a short-term goal of this approach.

 Communication and Language Focus:  The use of this approach requires a theoretical framework that emphasizes the interactive, interdependent nature of speech and language such as the one embraced by Norris and Hoffman (this volume).  In the strong version of this approach, language and communication goals will be the sole targets of intervention; speech will not be targeted directly.  Camarata (1993), for example, finds that recasting speech errors is sufficient for speech to normalize.   Hoffman and Norris (2002) use narrative recall tasks to target speech and language and will provide speech cueing if needed.   The strong version of this approach (Camarata, 1993) requires a lot of faith that children’s speech will improve without any direct instruction or speech practice.  It is difficult to envision this approach being effective with severely delayed children or school-age children who have distortion or residual errors (e.g., /s/, /l/, /r/).  With the Norris and Hoffman approach, there is still the concern that there may not be sufficient speech practice for children with severe delays and those with residual and distortion errors.
Broad-Based(Eclectic) Approach:  Many clinicians are not wedded to a particular theoretical orientation or they indicate that they are eclectic and use whatever works.   These clinicians use a variety of techniques, strategies, and approaches.  The most broad-based approach would target everything from oral motor movements to conversational discourse and use different goal attack strategies depending on the child’s developing phonological system.  Hodson and Paden’s (1991) phonological approach is broad based because it combines elements of traditional speech therapy (motor placement) with a perceptual component, an efficient goal attack strategy (cycling), and phonological assessment.   The use of a broad-based approach requires a knowledgeable, flexible clinician who is able to plan and modify treatment according to the needs of the client.  Because this approach draws from many theoretical orientations, it may not be easy to teach to new clinicians or anyone else.
Two other general factors influence the selection of a treatment approach, treatment efficiency and client-based factors.  Treatment that has efficiency as a guiding principle promises the quickest path to speech normalization.  The most efficient treatments are those that get something for free.   Gierut’s treatment approach is efficient because targeting difficult sounds (e.g., /v/) leads to better generalization of untreated sounds than targeting easier sounds such as /f/ (cf.  Miccio & Ingrisano, 2000).  Focusing on conversation or narratives (Camarata, 1993; Hoffman & Norris, 2002) and getting accurate speech production for free would be the most efficient approach.   

As with the other theoretical perspectives, one based on efficiency is not without some concerns.  One of the problems often raised about efficiency is that quicker may not always be better.  For example, a child may learn to produce a sound quickly in target words and sentences using a particular approach, but the sound is not widely used in conversational speech.  One caveat often raised about Gierut’s approach is that more time is spent in acquiring unstimulable sounds and these unstimulable sounds (e.g., /v/) have less impact on intelligibility and communication than stimulable ones (e.g., /f/).  In other words, although the approach is more efficient, there is a price to pay in how long it takes for generalization to occur to untreated sounds.  Another potential caveat is that there is increasing evidence that giving children breaks from treatment may be beneficial for ultimate speech normalization (e.g., Kamhi, 2000).  I got to see first hand how treatment breaks benefited my daughter Franne.  Her speech normalized by age 5 with repeated treatment breaks of 1-4 months during the two years she received therapy.
The client-based factors that influence treatment decisions include (a) the nature and severity of the speech delay, (b) age of child, (c) success of previous therapy, (d) child’s motivation, attention, and effort, and (e) associated problems (mechanism, cognitive-linguistic, and psychosocial).   Shriberg and Kwiatkowski’s capability-focus framework (cf. Shriberg, 1997) provides a way to use some of these factors to make treatment decisions.  Capability refers to the child’s current phonological abilities and risk factors (mechanism, cognitive-linguistic, and psychosocial).  Focus refers to the amount of motivational support a child needs to persist at a difficult task.   Shriberg (1997) has found that pre-treatment capability is the best predictor of normalization rate.  Lack of focus is associated with minimal progress even in children with high capability scores.  These are important considerations in deciding which approach to use for children with low focus.
Other factors that will impact on treatment decisions are the setting (clinic, school, home), participants (individual, group), model of service delivery (pull-out, classroom-based), level of family support and involvement, schedule of treatment, and the clinician’s experience and confidence in remediating phonological disorders.  All but the last one has been addressed in several of the chapters in this section.  The relationship of clinician confidence and treatment efficacy has not been specifically addressed in research with phonological disorders, but clinician attitudes and beliefs are known to play an important role in the therapeutic process (cf. Kamhi, 1994).  
A personal example of a clinician attitude is that I am not a very patient clinician.  I often change goals or treatment methods if I feel the child is not making sufficient progress.  I do much better working simultaneously at several different linguistic levels targeting a combination of speech, language, conversation, and behavioral goals.   There are risks, however, in changing treatment goals and methods too soon or working on too many goals at the same time.  But for me the risk of not getting the most out of therapy outweighs the potential problems with changing goals or methods too soon. 
Matching Goals and Approaches to Clients

I concluded my 2003 ASHA presentation with suggestions about how to treat different types of children with speech-sound disorders.  Quite frankly I didn’t know how to end the session.  It was much easier discussing the different factors that impact on treatment decisions and the various problems with each of the different treatment approaches.  Prescribing what to do is much more difficult, especially for someone who agrees with Stanovich (2000) that teachers and scientists are both “committed pragmatists [who] single-mindedly pursue ‘what works’—ignoring philosophical strictures along the way” (p. 416).  Like Gierut, I would rather prescribe the goals one should target in therapy rather than the approach used to target these goals.  Importantly, the goals one chooses to target are influenced by philosophical strictures (i.e., theory).

In thinking about the goals I would target, I begin with the common distinction between long- and short-term goals.  Although long-term goals of speech normalization or effective communication are routinely provided in clinic reports, it is easy to lose sight of these goals as one works on the various short-term goals that need immediate attention.  I think a central principle of goal selection should be: “Keep the long-term goals in mind.”   The way to do this is to make long-term goals short-term goals as well.  So, for example, a preschool child with a severe speech-sound disorder needs to be taught ways to communicate intents and meanings despite having a limited phonological system.  One way to do this is to develop of a core lexicon that is practiced in short phrases, clauses, and larger discourse forms (i.e., conversations, narratives, descriptions, and event recall).  Numerous opportunities for speech motor and phoneme-based learning need to be integrated into these language and communicative activities.  Early literacy skills should also be targeted in therapy because many children with speech-sound disorders are at risk for subsequent reading difficulties (e.g., Bird, Bishop, & Freeman, 1995).  The school-age child with a speech-sound disorder would benefit from specific instruction in phonological awareness, letter recognition, and linking sounds to letters (e.g., Gillan, 2000).  
For choosing short-term speech goals, I have always used some version of Tyler’s first two principles of goal selection: (a) choose error patterns that have a major impact on the system in terms of severity and intelligibility, and (b) choose target sounds that impact these error patterns and/or expand the inventory.  Using these principles, I will almost always choose to target /s/ and/or /z/ because of the significant function these sounds have in morphosyntax.  I have no problem with targeting nonstimulable sounds or using the principle of maximum contrast (Williams, this volume) and would target phonotactic structures and other aspects of speech as needed.   In keeping with primary principle of keeping the long-term goals in mind, I would target these sounds or structures in different language levels and in varying communicative contexts.  I would also never use a vertical goal attack strategy or a traditional Van Riper approach or any other approach for which improved communication is not a short as well as a long-term goal.
Future Directions

One of my favorite thought exercises is to have students pretend that they are able to peer into the future 10, 20, or 30 years from now.   The basic question I want them to answer is what has changed and what has not changed about how we assess, diagnose, classify, and treat children with speech-sound disorders.   I would also like to know whether the prevalence of speech sound disorders has changed, whether a phenotypic marker for DAS has been found, whether the benefits of oral motor therapy are still being debated, and what new technologies have been developed for assessment and treatment?   I am not particularly good in predicting the future, so I am very interested in how knowledgeable students answer these questions.  Unfortunately, I haven’t asked any of these questions to students for awhile, so I have to find that crystal ball collecting dust in my file cabinet and see if there is anything in it.

Well the good news is I found the crystal ball, but the bad news is that is doesn’t work.  Like most crystal balls, mine is not made of crystal and even when I squint I don’t see the future; all I see is the past.  But there is this saying I heard once that “today is yesterday’s tomorrow,” which suggests that one way to think about the future is to look back in order to look forward.  In other words, the changes that have occurred in how children with speech-sound disorders are diagnosed, assessed, and treated should  provide some guideposts for the changes we may expect to occur in the next 10, 20, and 30 years.  
Since 1975, there have been changes in almost every aspect of how speech-sound disorders are diagnosed, assessed, and treated.  1975 was one year before the publication of David Ingram’s (1976) seminal book on phonological disabilities in children that introduced the notion of phonological processes to our field and brought articulation disorders into the sphere of language.   I entered the profession in 1974, so I have been witness to the significant changes that have occurred in this disorder area.  There is one area, however, that has seen little change and that is the actual procedures used to facilitate speech-sound production.  In fact, these procedures have not changed much in the last 50 years.  Another area that has not changed is the importance of stimulability testing.  My first class in articulation disorders was with Bob Milisen, the person who first wrote about stimulability testing in 1954.  

If we look over the 20 year span from 1985, the pattern of change looks very similar to the 30 year one.  In 1985, many programs were still teaching courses in articulation disorders, and the use of phonological assessments was still new for many clinicians.   For example, at about this time when I was the University of Memphis, we changed the title of the course in Articulation Disorders to Phonological Disorders, which eventually led to the hiring of a phonologist (Karen) to teach the class.   In some cases, the initial excitement and appeal of phonology made some clinicians reluctant to use the traditional motor approaches and techniques because children were viewed as having a language-based disorder rather than an articulation (motor) problem.
Over the last 10 years, there have been fewer changes, in part because of the shorter time span, but also because scientific consensus is gradually occurring in many areas with this population of children.  It is not that we know everything there is to know about speech-sound disorders, but the research conducted in the last 30 years has answered many questions about the nature of speech-sound disorders and how best to assess and treat children with these disorders.  What has occurred in the past 10 years is that the pendulum seems to have swung back to the motor side after 10-15 years on the language-based phonology side.  This is seen in the heightened interest in oral motor approaches and the rise in children with DAS.  The last 10 years has also seen greater awareness of the link between speech-sound disorders and subsequent reading difficulties.  Targeting early literacy skills such as phonological awareness is now seen as an important treatment goal for this population of children.
So what does the future hold?  I read in today’s New York Times (6/17/04) that scientists in Boulder, Colorado and  Innsbruck, Austria teleported an atom.  This does not mean that we will ever be teleporting real objects, but it does mean that the development of a quantum computer that uses teleportation to move results of a calculation from one part of the computer to another is possible.   What are the possibilities for children with speech-sound disorders?  Can they ever be eliminated with some future version of genetic engineering?  Maybe, but certainly not within the next 30 years.   Is it possible that the future will see the development of a more effective treatment approach?   If the past is a guide to the future, the answer to this question is “no.”  There is no technological advance on the foreseeable horizon that will speed speech normalization.   Visipitch-like feedback systems may become a part of the treatment arsenal.  It is possible to envision hand-held computers or phones that provide visual feedback for speech productions.  This technology could clearly help older children and adults to modify speech errors or dialectal speech patterns, but I cannot imagine it aiding a 3-5 year old child with a severe speech delay.  
The past suggests that the most significant changes occur in diagnosis and assessment.  It is not unthinkable to imagine that in 2035, we will have technology that records child speech and other information about the child’s development.  Then, with the click of a button, a detailed speech analysis is provided with a diagnosis, short- and long-term goals, preferred treatment approach, expected time for speech normalization, and risk of subsequent reading problems.   This information will be based on the research that we now have as well as the research that will be conducted in the next 10-30 years.  
So there it is, the past and a possible future.  Too conservative, too far-fetched?  Did I leave out an obvious change?  What do you see in your crystal ball?  If there is ever a second edition to this book, I’d like to get this future stuff right. 
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